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(57) ABSTRACT

Methods and apparatus are provided for HE-SIG-B common
field formats and indications. In one novel aspect, a fixed
format is used for HE-SIG-B common field indicating
resource allocations (RA). In one embodiment, look-up
tables (LUT) are configured for the resource allocation and
indicated in the HE-SIG-B common field. In one embodi-
ment, one or more RA LUTs are used based on the operation
bandwidth. The RA LUTs are placed in an order of channel
indexes from lower channel to upper channel signaled in
each corresponding RA LUT. In another novel aspect, MU-
MIMO is used for operation bandwidth of 160 MHz and a
compression indicator is set in the HE-SIG-A field indicat-
ing a saving of all RALUTS in the HE-SIG-B common field.
In yet another novel aspect, a one-bit middle-tone indicator
is included in the HE-SIG-B common field indicating
whether the one or more middle 26 tone is used.
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HE SIG B COMMON FIELD FORMATS AND
INDICATION

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 U.S.C.
§119 from U.S. Provisional Application No. 62/215,054,
entitled “HE SIG B common field formats and indication,”
filed on Sep. 7, 2015, the subject matter of which is
incorporated by reference.

TECHNICAL FIELD

[0002] The disclosed embodiments relate generally to
wireless network communications, and, HE-SIG-B common
field formats and indication.

BACKGROUND

[0003] As the demand for wireless communication con-
tinues to increase, the world has benefited from the evolution
of the IEEE 802.11 wireless networking standard to accom-
modating more and more users with their ever-increasing
data usage. The latest 802.11ax will enable high efficiency
(HE) network. It is designed to handle higher data rate and
higher user load. The system uses Orthogonal Frequency
Division Multiple Access (OFDMA) as well as multi-user
multiple-input and multiple-output (MU-MIMO).

[0004] Further different operation bandwidth can be sup-
ported and configured. The operation bandwidth is parti-
tioned according to a predefined standard. In 11ax, resource
allocation (RA) needs to be indicated to support OFDMA
and/or MU-MIMO. The resource allocation will be signaled
in the common part of the HE-SIG-B field. The structure of
the HE-SIG-B is defined. However, how to use the HE-
SIG-B field for efficient resource allocation is desired.

SUMMARY

[0005] Methods and apparatus are provided for HE-SIG-B
(also known as HE SIG B) common field formats and
indications. In one novel aspect, a fixed format is used for
HE-SIG-B common field indicating resource allocations
(RA). The STA obtains resource allocation (RA) information
in an OFDMA wireless network, wherein the RA informa-
tion is indicated in a HE-SIG-B common field, and wherein
the HE-SIG-B common field for RA is with a fixed format.
The STA determines an operation bandwidth, wherein the
operation bandwidth is partitioned into predefined resource
units, and wherein different operation bandwidth is parti-
tioned into one or more HE-SIG-B channels, and wherein
each HE-SIG-B channel represents a 20 MHz resource
block. The STA determines a resource allocation using a RA
look-up table (LUT) based on the RA information. In one
embodiment, look-up tables (LUTs) are configured for the
resource allocation and indicated in the HE-SIG-B common
field. In another embodiment, the HE-SIG-B common field
is defined with the fixed format of one RA LUT for 20 MHz
operation bandwidth, one RA LUT on each HE-SIB-B
channels for 40 MHz operation bandwidth with two HE-
SIG-B channels, two RA LUTs on each HE-SIG-B common
field for 80 MHz operation bandwidth with four HE-SIG-B
channels, and four RA LUTs on each HE-SIG-B common
field for 160 MHz operation bandwidth with eight HE-
SIG-B channels, and wherein in each HE-SIG-B common
field, the RA LUTs are placed in an order of channel indexes
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signaled in each corresponding RA LUT. In yet another
embodiment, the operation bandwidth is greater than 20
MHz, and wherein each odd-numbered HE-SIB-B channel
common field is a duplicate of each other containing a first
set RU LUTs and each even-numbered HE-SIB-B channel
common field is a duplicate of each other containing a
second set RU LUTs. In one embodiment, one or more RA
LUTs are used based on the operation bandwidth. The RA
LUTs are placed in an order of channel indexes from lower
channel to upper channel signaled in each corresponding RA
LUT.

[0006] In another novel aspect, MU-MIMO is used and a
compression indicator is set in the HE-SIG-A field indicat-
ing a saving of all RALUTS in the HE-SIG-B common field.
Upon detecting the set of the indicator, the HE-SIG-B
common field is compressed.

[0007] In yet another novel aspect, a one-bit middle-tone
indicator is included in the HE-SIG-B common field indi-
cating whether the one or more middle 26 tone is used. In
one embodiment, the operation bandwidth is 80 MHz and
the middle-tone indicator is included at a fixed HE-SIG-B
channel. In another embodiment, the operation bandwidth is
80 MHz and the middle-tone indicator is included at an
allocated HE-SIG-B channel based on a load balance deci-
sion for the HE-SIG-B channels. In yet another embodiment,
the operation bandwidth is 160 MHz, and wherein the
middle-tone indicator for RUs of lower 80 MHz is placed at
an end of HE-SIG-B channel-1 and the middle-tone indica-
tor for RUs of upper 80 MHz is placed at an end of
HE-SIG-B channel-2.

[0008] Other embodiments and advantages are described
in the detailed description below. This summary does not
purport to define the invention. The invention is defined by
the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings, where like numerals
indicate like components, illustrate embodiments of the
invention.

[0010] FIG. 1 illustrates an exemplary wireless commu-
nication network 100 with station (STA) supports 802.11ax
in accordance with embodiments of the current invention.
[0011] FIG. 2 shows an exemplary diagram of resource
unit partition in the 802.11ax system in accordance with
embodiments of the current invention.

[0012] FIG. 3 shows exemplary diagrams of SIB-B struc-
ture and SIG-B channel partitions for different bandwidth in
accordance with embodiments of the current invention.
[0013] FIG. 4A shows exemplary block diagrams of HE-
SIG-B common field with fixed format for resource alloca-
tion of 20 MHz operation bandwidth in accordance with
embodiments of the current invention.

[0014] FIG. 4B shows exemplary block diagrams of HE-
SIG-B common field with fixed format for resource alloca-
tion of 40 MHz operation bandwidth in accordance with
embodiments of the current invention.

[0015] FIG. 4C shows exemplary block diagrams of HE-
SIG-B common field with fixed format for resource alloca-
tion of 80 MHz operation bandwidth in accordance with
embodiments of the current invention.

[0016] FIG. 4D shows exemplary block diagrams of HE-
SIG-B common field with fixed format for resource alloca-
tion of 160 MHz operation bandwidth in accordance with
embodiments of the current invention.
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[0017] FIG. 5 shows an exemplary diagrams of indication
of middle 26-tone RU for 80 MHz bandwidth in accordance
with embodiments of the current invention.

[0018] FIG. 6 shows an exemplary diagrams of indication
of middle 26-tone RU for 160 MHz bandwidth in accor-
dance with embodiments of the current invention.

[0019] FIG. 7 shows an exemplary diagram of using two
bits format indication for 80 MHz operation bandwidth in
accordance with embodiments of the current invention.
[0020] FIG. 8 illustrates an exemplary block diagram of
using two bits format indication for 160 MHz operation BW
in accordance with embodiments of the current invention.
[0021] FIG. 9 illustrates an exemplary block diagram of
using one-bit format indication for 80 MHz operation BW in
accordance with embodiments of the current invention.
[0022] FIG. 10 illustrates an exemplary block diagram of
using one-bit format indication for 160 MHz operation BW
in accordance with embodiments of the current invention.
[0023] FIG. 11 illustrates an exemplary block diagram for
flexible resource allocation (FRA) by adding a few bits for
each RA LUT in accordance with embodiments of the
current invention.

[0024] FIG. 12 illustrates an exemplary block diagram for
flexible resource allocation (FRA) by allowing placing the
user specific field of a STA on different channel from the RA
LUT signaling it in accordance with embodiments of the
current invention.

[0025] FIG. 13 illustrates an exemplary block diagram of
using one-bit FRA indication in HE-SIG-A to enable/disable
the flexible resource-allocation signaling feature in accor-
dance with embodiments of the current invention.

[0026] FIG. 14 shows an exemplary flow chart of obtain-
ing resource units information with HE-SIG-B common
field with fixed format and indication in accordance with
embodiments of the current invention.

DETAILED DESCRIPTION

[0027] Reference will now be made in detail to some
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings.

[0028] FIG. 1 illustrates an exemplary wireless commu-
nication network 100 with station (STA) supports 802.11ax
in accordance with embodiments of the current invention.
Wireless communications system 100 includes one or more
wireless networks, and each of the wireless communication
networks has fixed base infrastructure units, such as wireless
communications stations 105 and 106. The base unit may
also be referred to as an access point, an access terminal, a
base station, or by other terminology used in the art. Each of
the wireless communications stations 105 and 106 serves a
geographic area. The geographic area served by wireless
communications stations 105 and 106 overlaps.

[0029] Wireless mobile station or stationstation (STA) 101
and 102 in the wireless network 100 are served by base
station 105. STA 101, 102 and base station 105 supports
802.11ax. Other wireless communications device, such as
wireless communication devices 103, 107 and 108, are
served by a different base station 106. Base station 106 may
support different wireless standard such as LTE, or may also
support 802.11ax. STA 101 and 102 send uplink data to base
stations 105 and 106 via uplink channels in the time and/or
frequency domain. STA 101 and 102 receives downlink data
from base stations 105 and 106 via downlink channels.
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[0030] In one embodiment, the communication system
utilizes Orthogonal Frequency Division Multiplexing
Access (OFDMA). Wireless network 100 also supports
MU-MIMO. The radio resources are portioned into resource
blocks for multiple users.

[0031] FIG. 1 further shows simplified block diagrams of
wireless stations 101 and base station 102 in accordance
with the current invention.

[0032] Base station 102 has an antenna 126, which trans-
mits and receives radio signals. A RF transceiver module
123, coupled with the antenna, receives RF signals from
antenna 126, converts them to baseband signals and sends
them to processor 122. Please note the antenna here can refer
to one single antenna or a set of multiple antennas. RF
transceiver 123 also converts received baseband signals
from processor 122, converts them to RF signals, and sends
out to antenna 126. Processor 122 processes the received
baseband signals and invokes different functional modules
to perform features in base station 102. Memory 121 stores
program instructions and data 124 to control the operations
of base station 105. Base station 105 also includes a set of
control modules, such as HE-SIG-B handler 125, which
carries out functional tasks for HE-SIG-B functions and
communicates with the STA 101 for resource allocation
related tasks.

[0033] STA 101 has an antenna 135, which transmits and
receives radio signals. Please note the antenna here can refer
to one single antenna or a set of multiple antennas. A RF
transceiver module 134, coupled with the antenna, receives
RF signals from antenna 135, converts them to baseband
signals and sends them to processor 132. RF transceiver 134
also converts received baseband signals from processor 132,
converts them to RF signals, and sends out to antenna 135.
Processor 132 processes the received baseband signals and
invokes different functional modules to perform features in
mobile station 101. Memory 131 stores program instructions
and data 136 to control the operations of mobile station 101.
[0034] STA 101 also includes a set of control modules that
carry out functional tasks. A HE-SIG-B decoding circuit 191
obtains resource allocation (RA) information in an OFDMA
wireless network, wherein the RA information is indicated
in a HE-SIG-B common field, and wherein the HE-SIG-B
common field for RA is with a fixed format. A bandwidth
detection circuit 192 determines an operation bandwidth,
wherein the operation bandwidth is partitioned into pre-
defined resource units, and wherein different operation
bandwidth is partitioned into one or more HE-SIG-B chan-
nels, and wherein each HE-SIG-B channel represents a 20
MHz resource block. A resource allocation circuit 193
determines a resource allocation using a RA look-up table
(LUT) based on the RA information. A RU detection circuit
194 determines a resource unit (RU) size scheduled for the
STA such that the resource allocation circuit determines the
resource allocation further based on the size of the RU. A
common field compressing circuit 195 compresses the HE-
SIG-B common field for full BW MU-MIMO packets. A
middle RU handling circuit 196 determines the existence of
user specific field for middle 26 tone RU of an 80 Mhz
channel.

[0035] FIG. 2 shows an exemplary diagram of resource
unit partition in the 802.11ax system in accordance with
embodiments of the current invention. In one embodiment,
the resource allocation is based on the operation bandwidth
as configured/defined as shown. A 20 MHz partition block
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diagram 201 shows the resource unit allocation for the 20
MHz bandwidth. The 20 MHz can be partitioned in nine
26-tone resource units, five 52-tone resource units, two
106-tone resource units and a 52-tone mid-tone unit, and one
242-tone unit. For a 40-Mhz bandwidth resource block, the
resource units are partitions in two 20-Mhz partitions, with
a channel-1 and channel-2. A 40-Mhz partition block dia-
gram 202 shows the resource unit allocation for the 40 MHz
bandwidth. The 40 MHz can be partitioned in two sets of
nine 26-tone resource units, two sets of five 52-tone resource
units, two sets of 106-tone resource unit with two sets of
26-tone mid-tone units, two 242-tone units, and one 484-
tone resource unit. For an 80 Mhz bandwidth resource block,
the resource units are partitions in two 40 Mhz partitions,
with a channel-1 and channel-2. An 80 Mhz partition block
diagram 203 shows the resource unit allocation for the 80
MHz bandwidth. The 80 MHz can be partitioned in four sets
of nine 26-tone resource units with two 26-tone mid-tone
RUs, four sets of five 52-tone resource units with two
26-tone mid-tone RUs, four sets of 106-tone resource units,
two sets of 26-tone mid-tone unit, two sets of two 242-tone
units with two 26-tone mid-tone RUs, two 484-tone resource
unit with two 26-tone mid-tone RUs, and a 996-tone
resource unit.

[0036] FIG. 3 shows exemplary diagrams of SIG-B struc-
ture and HE-SIG-B channel partitions for different band-
width in accordance with embodiments of the current inven-
tion. A HE-SIG-B structural diagram 301 shows an
exemplary HE-SIG-B structure. HE-SIG-B structural dia-
gram 301 includes a common block, multiple user blocks
including user-block [0], user-block[1], other user blocks
and user-block[N]. In one novel aspect, RA information is
carried in the common block of HE-SIG-B 301. Different
bandwidth configuration results in different number of HE-
SIG-B channels. 20-MHz resource blocks 311 use one
HE-SIG-B channel-1. 40-MHz resource block 312 uses two
HE-SIG-B channels, HE-SIG-B Channel-1 and HE-SIG-B
Channel-2. 80-MHz resource block 313 uses four HE-SIG-B
channels, HE-SIG-B Channel-1, HE-SIG-B Channel-2 and
one set of duplicated Channel-1 and Channel-2. 160-MHz
resource block 313 uses eight HE-SIG-B channels, HE-
SIG-B Channel-1, HE-SIG-B Channel-2 and three sets of
duplicated Channel-1 and Channel-2. The RU indexes in the
HE-SIG-B common field are used for a look-up table (LUT)
to obtain the resource allocation information. To better
support of MU-MIMO on OFDMA, the RU indexing is
extended. The corresponding LUT reflects MU-MIMO con-
figuration. In one novel aspect, a fixed format common field
in the HE-SIG-B is defined for each operation bandwidth.
Therefore, the length and the format of the common field are
predefined. In this approach, there is no indication needed in
the HE-SIG-A.

[0037] FIG. 4A shows exemplary block diagrams of HE-
SIG-B common field with fixed format for resource alloca-
tion of 20 MHz operation bandwidth in accordance with
embodiments of the current invention. For 20 MHz opera-
tion bandwidth there is one RA LUT on the HE-SIG-B
common field. A Ch-1 211 includes fields for other infor-
mation and RA for Ch-1. The other information in common
field may include GI length for payload, LTF symbol length,
and other field. These information bits have fixed length and
format for all cases. The other information field is skipped
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for other operation bandwidth. The 20 MHz includes one
channel. It means the RA LUT is signaling RU size smaller
than or equals to 242-tone.

[0038] FIG. 4B shows exemplary block diagrams of HE-
SIG-B common field with fixed format for resource alloca-
tion of 40 MHz operation bandwidth in accordance with
embodiments of the current invention. For 40 MHz opera-
tion bandwidth there is one RA LUT on each HE-SIG-B
common field. There are two different partitions for 40 MHz
common field. For Ch-1 221 it can have RA for Ch-1, or RA
for CH-1 & Ch-2. For Ch-2 222 it can have RA for Ch-2, or
RA for CH-1 & Ch-2. To keep the HE-SIG-B common field
with fixed format and length, the 484-tone RA LUT needs to
be duplicated on two common fields of HE-SIG-B ch-1 and
ch-2. The RA for two channels as shown here means the RA
LUT signals the 484-tone RU. Similarly, RA for four chan-
nels means the RA LUT signals 996-tone RU. Format for
user specific fields (USF): The RALUT and the USF's for the
STAs scheduled in the RA LUT are placed on the same
HE-SIG-B channel. The USFs need to be placed in the order
of their position in the RA LUT. The USF sets for STAs
scheduled in different RA LUTs need to be placed in the
same order of the RA LUTs.

[0039] FIG. 4C shows exemplary block diagrams of HE-
SIG-B common field with fixed format for resource alloca-
tion of 80 MHz operation bandwidth in accordance with
embodiments of the current invention. For 80 Mhz operation
bandwidth, there are two RALUTs on each of the HE-SIG-B
common field and includes four HE-SIG-B channels, Ch-1
431, CH-2 432, Ch-3 433 and Ch-4 434. FIG. 4C shows four
sets of formats. In 436, Ch-1 has RA for channel-1 and RA
for channel-3. Ch2 has RA for channel-2 and RA for
channel-4. Ch-3 is a duplicate as Ch-1, while Ch-4 is a
duplicate of Ch-2. In 437, Ch-1 has RA for Ch-1&2, RA for
Ch-3. Ch-2 has RA—for Ch-1&2 and RA for Ch-3. Ch-3
and Ch-4 are duplicates of Ch-1 and Ch-2, respectively. In
437 partition, Ch-1 has RA for Ch-1, and RA for Ch-3&4.
Ch-2 has Ch-2, and RA for Ch-3&4. Ch-3 and Ch-4 are
duplicates of Ch-1 and Ch-2, respectively. In 438, Ch-1 has
RA for Ch-1&2, and RA for Ch-3. Ch-2 has Ch-1&2, and
RA for Ch-4. Ch-3 and Ch-4 are duplicates of Ch-1 and
Ch-2, respectively. In 439, Ch-1 through Ch-4 has Ch-1
through Ch-4.

[0040] In one novel aspect, in the configuration of 439, it
is the MU-MIMO only case. For full BW MU-MIMO
packets, an alternative signaling method is used. A one-bit
compression indicator is set in the HE-SIG-A indicating the
compress of the HE-SIG-B field. The entire RU LUTs in
HE-SIG-B common field is saved.

[0041] FIG. 4D shows exemplary block diagrams of HE-
SIG-B common field with fixed format for resource alloca-
tion of 160 MHz operation bandwidth in accordance with
embodiments of the current invention. Similarly, to other
operation bandwidth, 160 MHz there are four RA LUTs on
each HE-SIG-B common field. As an example, in one
configuration, Ch-1 has RA for Ch-1, RA for Ch-3, RA for
Ch-5, and RA for Ch-7. Ch-2 has for Ch-2, RA for Ch-4, RA
for Ch-6, and RA for Ch-8. Ch-3 and Ch-4 are duplicates of
Ch-1 and Ch-2, respectively. So are Ch-5 and Ch-6 are
duplicates of Ch-1 and Ch-2, respectively. And Ch-7 and
Ch-8 are duplicates of Ch-1 and Ch-2, respectively. Other
combinations of RA are available to 160 MHz as shown in
FIG. 4D.
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[0042] Several rules are defined for the HE-SIG-B com-
mon field formatting. First, for STAs scheduled on RU size
smaller than or equals to 242-tone, the RA LUT shall be
found on the 20 MHz channel that contains the scheduled
RU for data. Second, for STAs scheduled on 484 tone RU,
the RA LUT shall be duplicated on common fields. Third,
for STAs scheduled on 996 tone RU, the RA LUT shall be
duplicated twice on all common fields. Fourth, on each
common field, RA LUTs need to be placed in order. For
example in the order of channel index signaled in the RA
LUT, from lower channel to upper channel.

[0043] Inanother novel aspect, the middle 26-tone RU for
80 MHz and 160 MHz can be signaled by the common field.
A one-bit indication in the HE-SIG-B common filed. If
operation BW is 80 MHz, define 1-bit in the common field
to indicate whether the middle 26-tone RU is used. This bit
duplicates on common field-1 and field-2. If operation BW
is 160 Mhz, define 1-bit in the SIG-B channel-1 common
field to indicate lower RU, and 1-bit in the SIG-B channel-2
common field to indicate the upper 26-tone RU. FIG. 5 and
FIG. 6 illustrate the indication of the middle 26-tone RU.

[0044] FIG. 5 shows an exemplary diagrams of indication
of middle 26-tone RU for 80 MHz bandwidth in accordance
with embodiments of the current invention. An 80 MHz
HE-SIG-B channel 501 includes a HE-SIG-B Ch-1, a HE-
SIG-B Ch-2, a HE-SIG-B Duplicated Ch-1, and a HE-SIG-B
Duplicated Ch-2. A one-bit in the common field of HE-
SIG-B is used to indicate whether the middle 26-tone RU is
used. If the bit is set, it indicates the RU is used. In one
embodiment as shown in 511, one-bit in ch-1 of the HE-
SIG-B common field is defined to be the middle 26-tone
indicator. In a second embodiment as shown in 512, one-bit
in ch-2 of the HE-SIG-B common field is defined to be the
middle 26-tone indicator. In a third embodiment as shown in
513, duplicated bits are set in both ch-1 and ch-2. In the
above three embodiments, the bit used as the middle 26-tone
indicator is fixed. In a fourth embodiment as shown in 520,
a load balance method is used. At step 521, it is decided to
set the middle 26-tone indicator. At step 522, it determines
whether ch-1 is a shorter HE-SIG-B. If yes, it moves to step
523 and use one-bit of ch-1 as the middle 26-tone indicator.
If no, it moves step 524, and use one-bit of ch-2 as the
middle 26-tone indicator.

[0045] In another embodiment, one user specific field is
defined for the middle 26-tone RU of the 80 MHz. A bit
structure 530 illustrates the middle 26-tone RU of the 80
MHz in fixed position of the user specific field. If no STA
assigned on the middle RU, define the user specific field for
a virtual STA (use a special AID or unallocated AID).

[0046] FIG. 6 shows an exemplary diagrams of indication
of middle 26-tone RU for 160 MHz bandwidth in accor-
dance with embodiments of the current invention. One 160
MHz HE-SIG-B channel 601 includes a HE-SIG-B Ch-1, a
HE-SIG-B Ch-2, and three sets of a HE-SIG-B Duplicated
Ch-1, and a HE-SIG-B Duplicated Ch-2. A one-bit in the
common field of HE-SIG-B is used to indicate whether the
middle 26-tone RU is used. If the bit is set, it indicates the
RU is used. In one embodiment, one-bit in ch-1 of the
HE-SIG-B common field is defined to be the middle 26-tone
indicator for the middle 26-tone RU of the lower 80 MHz.
One-bit in ch-2 of the HE-SIG-B common field is defined to
be the middle 26-tone indicator for the middle 26-tone RU
of the upper 80 MHz.
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[0047] Inanother embodiment, two user specific fields for
middle RU of lower and upper 80 MHz when operation BW
is 160 MHz as shown in 620. In yet another embodiment, as
shown in 630, two unused indices in the RA LUT are used
to indicate whether the middle 26 tone RU for 80 Mhz is
assigned.

Common Field Format Indication

[0048] To save some overhead in HE-SIG-B common
field, we can use a few bits in HE-SIG-A to indicate the
format of common field. Different format (or mode) of
common field means different length and definition of
common field. The number of RA LUTs can be reduced with
format indication. For 80 MHz operation BW, without RA
LUT duplication, two common fields (on HE-SIG-B chan-
nel-1 and channel-2) each may contain one or two RA LUTs.
Need two bits to indicate all the combinations. For 160 MHz
operation BW, without RA LUT duplication, two common
fields each may contain one, two, three, or four RA LUTs.
It needs four bits to indicate all the combinations. To reduce
the indication bits in HE-SIG-A, a smaller number of bits
can be used to indicate a subset of the combinations. To
reduce the indication bits in HE-SIG-A, a smaller number of
bits can be used to indicate a subset of the combinations.
With some additional indication in HE-SIG-A, the flexible
signaling of resource allocation can also be supported.
[0049] FIG. 7 shows an exemplary diagram of using two
bits format indication for 80 MHz operation bandwidth in
accordance with embodiments of the current invention. The
2 bits format indication can be defined as:
[0050] 00: 2 RA LUTs on HE-SIG-B channel 1 and 2
RA LUTs on HE-SIG-B channel 2 (2, 2)
[0051] O1: 2 RA LUTs on HE-SIG-B channel 1 and 1
RA LUT on HE-SIG-B channel 2 (2, 1)
[0052] 10:1 RALUT on HE-SIG-B channel 1 and 2 RA
LUTs on HE-SIG-B channel 2 (1, 2)
[0053] 11:1RALUT on HE-SIG-B channel 1 and 1 RA
LUT on HE-SIG-B channel 2 (1, 1)
[0054] RA1 duplicated UT for 484 tone RU will not be on
two HE-SIG-B channels. It can be flexibly placed on either
channel. With two RA LUTs for 484-tone RU, an order need
to be defined. For example, RA LUT signaling lower 484
tone RU shall be placed on HE-SIG-B channel 1.
[0055] FIG. 8 illustrates an exemplary block diagram of
using two bits format indication for 160 MHz operation BW
in accordance with embodiments of the current invention.
The two bits format indication can be defined as 00: (4, 4);
01: (3, 3); 10: (2, 2); 11: (1, 1).
[0056] 7-RA LUTs case: There is 1 RA LUT for 484-tone
RU. Duplicate the LUT for 484-tone RU to fit the (4, 4)
structure.
[0057] 6-RA LUTs case: There are two RA LUTs for 484
tone RU. The LUT for lower 484 RU shall be placed on
common field 1.
[0058] 5-LUTs case: There will be 1) three LUTs for
484-tone RU or 2) one LUT for 996-tone RU. For 1), The
LUT for lowest 484-RU shall be placed on common field-1,
LUT for middle 484-tone RU shall be placed on common
field-2, LUT for upper most 484-tone RU shall be dupli-
cated. For 2), duplicate the LUT for 996 tone RU to fit the
(3, 3) structure.
[0059] 4-LUT case: There will be: 1) four LUTs for
484-tone RU or 2) 1 LUT for 996 tone RU and one LUT for
484-tone RU. For 1), the LUTs shall be placed in order on
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common field 1 and 2. From lower RU to upper RU placed
on common field 1->2->1->2. For 2), the LUT for 996-tone
RU and LUT for 484-tone RU shall be placed on different
common field.

[0060] 3-LUTs case: There are two LUTs for 484-tone RU
and one LUT for 996 tone RU. The LUT for 996-tone RU
shall be duplicate on two common fields. The LUTs for
484-tone RU shall be placed on two common fields in order.
For example, lower 484-tone RU on common field-1.
[0061] 2-LUTs case: There are two LUTs for 996-tone
RU. The LUTs shall be placed on two common fields in
order.

[0062] 1-LUT case: There are one LUT for 2x996-tone
RU. The LUT shall be duplicated on two common fields.
This is MU-MIMO only case.

[0063] For STAs scheduled on RU size <=242 tone, their
RA LUTs shall be found on the same 20 MHz channel as
data. RA LUTs for same number of 20 MHz channels shall
be placed on common field 1 and 2 in some special order.
For example, place LUTs signaling lower channels to upper
channels on common field 1->2->1->2 . . . . On each
common field, all RA LUTs shall be placed in some given
order. For example, order the RA LUTs from LUT signaling
lower channel to LUT signaling upper channel. If LUT
duplication is needed, duplicate the LUT for largest number
of channels. If there are multiple such LUTs, duplicate the
LUT for upper most channel.

[0064] FIG. 9 illustrates an exemplary block diagram of
using one-bit format indication for 80 MHz operation BW in
accordance with embodiments of the current invention. The
exemplary of one-bit format indication includes: 0: Each
common field include 2 RA LUTs (2, 2); 1: Each common
field include 1 RA LUT (1, 1); For (2,1) or (1,2) case,
duplicate the RA LUT for 484 tone RU.

[0065] FIG. 10 illustrates an exemplary block diagram of
using one-bit format indication for 160 MHz operation BW
in accordance with embodiments of the current invention.
The exemplary of one-bit format indication includes: O
indicate Each common field include 4 RA LUTs (4, 4); 1
indicate (1, 1). In another example, O indicate (4,4); 1
indicate (2, 2). For the cases with 5-8 RA LUTs, signal the
LUTs follow the rules on slide 12. For the cases with 3-4
LUTs, follow the rules on slide 17. For 2-LUT case and
1-LUT case, duplicate to fit the (2, 2) structure.

[0066] In another embodiment, 3-bit format is used for
format indication. For 80 MHz BW, reserve 1 bit and use 2
bits indication. For 160 MHz BW, three bits can indicate
eight RA LUT combinations on two common fields.
000~111 indicates LUT combination (4, 4), (4,3), (3, 4), (2,
2), (2,1), (1, 2), (1, 1), (0,0). (0,0) means pure MU-MIMO
case and no RA LUTs in the common fields

[0067] Inyetanother embodiment, 4-bit format is used for
format indication. For 80 MHz BW, reserve 2 bits and use
2 bits indication same as slide 15. For 160 MHz BW, 4 bits
can indicate all RA LUT combinations on 2 common fields

Flexible Resource Allocation Signaling

[0068] The number of STAs scheduled by one RA LUT
varies a lot—ranging from one to seventeen if no limitation
on number of STA per 20 Mhz. Range from one to nine if
number of STA for each 20 Mhz limited to nine. The number
of user specific field on 2 common fields can be quite
different, while the length of HE-SIG-B is the same for all
channels.
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[0069] FIG. 11 illustrates an exemplary block diagram for
flexible resource allocation (FRA) by adding a few bits for
each RA LUT in accordance with embodiments of the
current invention. In one embodiment, FRA adds a few bits
for each RA LUT indicating which channel the correspond-
ing LUT is scheduling for. The format of HE-SIG-B com-
mon field is different when FRA is enabled. Additional NxM
bits are needed in common fields to support FRA. N is the
number of RA LUTs in the common field and M is the
number of bits for signaling the channel index. In some
scenarios, FRA is not needed and common field can save the
additional bits. In one novel aspect, one bit is added in
HE-SIG-A to enable/disable the FRA feature.

[0070] FIG. 12 illustrates an exemplary block diagram for
flexible resource allocation (FRA) by allowing placing the
user specific field of a STA on different channel from the RA
LUT signaling it in accordance with embodiments of the
current invention. In one embodiment, to enable FRA sig-
naling is to allow placing the user specific field of a STA on
different channel from the RA LUT signaling it. It needs to
define some rules for placing the user specific field to
balance the load. STAs scheduled by one RA LUT need to
be placed in order. Sets of STAs scheduled by ordered RA
LUTs are also need to be placed in same order as LUTs.
[0071] FIG. 13 illustrates an exemplary block diagram of
using one-bit FRA indication in HE-SIG-A to enable/disable
the flexible resource-allocation signaling feature in accor-
dance with embodiments of the current invention. With
FRA-enable bit and common-field format indication bits, the
length of HE-SIG-B can be calculated after HE-SIG-B
common field is decoded. Length of HE-SIG-B field bits in
HE-SIG-A may not be needed. Therefore indication FRA
and common field format in HE-SIG-A may not bring any
additional overhead

[0072] FIG. 14 shows an exemplary flow chart of obtain-
ing resource units information with HE-SIG-B common
field with fixed format and indication in accordance with
embodiments of the current invention. At step 1401, the STA
obtains resource allocation (RA) information in an OFDMA
wireless network, wherein the RA information is indicated
in a HE-SIG-B common field, and wherein the HE-SIG-B
common field for RA is with a fixed format. At step 1402,
the STA determines an operation bandwidth, wherein the
operation bandwidth is partitioned into predefined resource
units, and wherein different operation bandwidth is parti-
tioned into one or more HE-SIG-B channels, and wherein
each HE-SIG-B channel represents a 20 MHz resource
block. At step 1403, the STA determines a resource alloca-
tion using a RA look-up table (LUT) based on the RA
information. At step 1403, the STA determines a resource
allocation using a RU look-up table (LUT) based on the RA
information. At step 1404, the STA compresses the HE-
SIG-B common field for full BW MU-MIMO packets. At
step 1405, the STA determines the existence of user specific
field for middle 26 tone RU of an 80 Mhz channel.

[0073] Although the present invention has been described
in connection with certain specific embodiments for instruc-
tional purposes, the present invention is not limited thereto.
For example, although an L. TE-advanced mobile communi-
cation system is exemplified to describe the present inven-
tion, the present invention can be similarly applied to other
mobile communication systems, such as Time Division
Synchronous Code Division Multiple Access (TD-SCDMA)
systems. Accordingly, various modifications, adaptations,
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and combinations of various features of the described
embodiments can be practiced without departing from the
scope of the invention as set forth in the claims.

What is claimed is:

1. A method, comprising:

(a) obtaining resource allocation (RA) information by a
station (STA) in an OFDMA wireless network, wherein
the RA information is indicated in a HE-SIG-B com-
mon field and user specific field, and wherein the
HE-SIG-B common field for RA is with a fixed format;

(b) determining an operation bandwidth(BW), wherein
the operation bandwidth is partitioned into predefined
resource units, and wherein different operation band-
width is partitioned into one or more HE-SIG-B chan-
nels, and wherein each HE-SIG-B channel represents a
20 MHz resource block;

(c) determining a resource allocation using a RU look-up
table (LUT) based on the RA information.

d) compressing the HE-SIG-B common field for full BW
MU-MIMO packets; and

e) determining the existence of user specific field for
middle 26 tone RU of a 80 Mhz channel.

2. The method of claim 1, further comprising: determin-
ing a resource unit (RU) size scheduled for the STA and the
determining of the resource allocation in (c) is further based
on the RU size.

3. The method of claim 1, wherein the HE-SIG-B com-
mon field is defined with the fixed format of one RU LUT
for 20 MHz operation bandwidth, one RU LUT on each
HE-SIB-B channels for 40 MHz operation bandwidth with
two HE-SIG-B channels, two RU LUTs on each HE-SIG-B
common field for 80 MHz operation bandwidth with two
HE-SIG-B channels, and four RU LUTs on each HE-SIG-B
common field for 160 MHz operation bandwidth with two
HE-SIG-B channels, and wherein in each HE-SIG-B com-
mon field, the RU LUTs are placed in an order of channel
indices signaled in each corresponding RU LUT.

4. The method of claim 3, wherein RA LUTs are placed
in an order of corresponding channel index from lower
channel to upper channel.

5. The method of claim 3, wherein the operation band-
width is greater than 20 MHz, and wherein HE-SIB-B
channel 1 is duplicated on all odd numbered 20 Mhz
channels and HE-SIB-B channel 2 is duplicated on all even
numbered 20 mhz channels.

6. The method of claim 3, wherein RU LUTs on HE-
SIG-B channel 1 contain RA information for all RUs whose
subcarrier indices overlap the odd numbered 20 Mhz chan-
nels and RU LUTs on HE-SIG-B channel 2 contain RA
information for ALL RUs whose subcarrier indices overlap
the even numbered 20 Mhz channels.

7. The method of claim 1, wherein a full BW MU-MIMO
is configured for the whole operation bandwidth, and
wherein a one-bit compression indicator is set in a HE-
SIG-A field indicating a saving of the HE-SIG-B common
field.

8. The method of claim 1, a one-bit middle RU indicator
is included in the HE-SIG-B common field indicating
whether the middle 26 tone RU of an 80 Mhz is allocated.

9. The method of claim 8, wherein the operation band-
width is 80 MHz and the one-bit middle RU indicator is
duplicated on common field of both HE-SIG-B channels.

10. The method of claim 8, wherein the operation band-
width is 80 MHz and the middle RU indicator is set to 1, the
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user specific field for the middle 26 tone RU of 80 Mhz
channel is placed on a fixed HE-SIG-B channel.

11. The method of claim 8, wherein the operation band-
width is 80 MHz and the middle RU indicator is set to 1, the
user specific field for the middle 26 tone RU of 80 Mhz
channel is placed on HE-SIG-B channel with smaller num-
ber of signaling bits.

12. The method of claim 8, wherein the operation band-
width is 160 MHz, and wherein the middle RU indicator for
middle 26 tone RU of lower 80 MHz is included in common
field of HE-SIG-B channel 1 and the middle RU indicator
for middle 26 tone RU of upper 80 MHz is included in
common field of HE-SIG-B channel 2.

13. The method of claim 8, wherein the operation band-
width is 160 MHz, and wherein the user specific field for
middle 26 tone RU of lower 80 Mhz is placed at the end of
HE-SIG-B channel 1 and the user specific field of middle 26
tone RU of upper 80 MHz is placed at the end of HE-SIG-B
channel 2.

14. A station (STA), comprising:

a radio frequency (RF) transceiver that transmits and

receives wireless signals in a wireless network;

a HE-SIG-B decoding circuit that obtains resource allo-
cation (RA) information by a station (STA) in a
OFDMA wireless network, wherein the RA informa-
tion is indicated in a HE-SIG-B common field and a
user specific field, and wherein the HE-SIG-B common
field for RA is with a fixed format;

a bandwidth detection circuit that determines an operation
bandwidth, wherein the operation bandwidth is parti-
tioned into predefined resource units, and wherein
different operation bandwidth is partitioned into one or
more HE-SIG-B channels, and wherein each
HE-SIG-B channel represents a 20 MHz resource
block;

a resource allocation circuit that determines a resource
allocation using a RA look-up table (LUT) based on the
RA information;

a common field compressing circuit that compresses the
HE-SIG-B common field for full BW MU-MIMO
packets; and

a middle RU handling circuit that determines the exis-
tence of user specific field for middle 26 tone RU of a
80 Mhz channel.

15. The STA of claim 14, further comprising: a RU size
detecting circuit that determines a resource unit (RU) size
scheduled for the STA and the determines of the resource
allocation is further based on the RU size.

16. The STA of claim 14, wherein the HE-SIG-B common
field is defined with the fixed format of one RU LUT for 20
MHz operation bandwidth, one RU LUT on each HE-SIB-B
channels for 40 MHz operation bandwidth with two HE-
SIG-B channels, two RU LUTs on each HE-SIG-B common
field for 80 MHz operation bandwidth with two HE-SIG-B
channels, and four RU LUTs on each HE-SIG-B common
field for 160 MHz operation bandwidth with two HE-SIG-B
channels, and wherein in each HE-SIG-B common field, the
RU LUTs are placed in an order of channel indices signaled
in each corresponding RU LUT.

17. The STA of claim 16, wherein RA LUTs are placed in
an order of corresponding channel index from lower channel
to upper channel.

18. The STA of claim 16, wherein the operation band-
width is greater than 20 MHz, and wherein HE-SIB-B
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channel 1 is duplicated on all odd numbered 20 Mhz
channels and HE-SIB-B channel 2 is duplicated on all even
numbered 20 mhz channels.

19. The STA of claim 16, wherein RU LUTs on HE-SIG-B
channel 1 contain RA information for all RUs whose sub-
carrier indices overlap the odd numbered 20 mhz channels
and RU LUTs on HE-SIG-B channel 2 contain RA infor-
mation for ALL RUs whose subcarrier indices overlap the
even numbered 20 Mhz channels.

20. The STA of claim 14, wherein a full BW MU-MIMO
is configured for the whole operation bandwidth, and
wherein a one-bit compression indicator is set in a HE-
SIG-A field indicating a saving of the HE-SIG-B common
field.

21. The STA of claim 14, a one-bit middle RU indicator
is included in the HE-SIG-B common field indicating
whether the middle 26 tone RU of an 80 Mhz is allocated.

22. The STA of claim 21, wherein the operation band-
width is 80 MHz and the 1 bit middle RU indicator is
duplicated on common field of both HE-SIG-B channels.

23. The STA of claim 21, wherein the operation band-
width is 80 MHz and the middle RU indicator is set to 1, the
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user specific field for the middle 26 tone RU of 80 Mhz
channel is placed on a fixed HE-SIG-B channel, for example
at the end of HE-SIG-B channel 1.

24. The STA of claim 21, wherein the operation band-
width is 80 MHz and the middle RU indicator is set to 1, the
user specific field for the middle 26 tone RU of 80 Mhz
channel is placed on HE-SIG-B channel with smaller num-
ber of signaling bits.

25. The STA of claim 21, wherein the operation band-
width is 160 MHz, and wherein the middle RU indicator for
middle 26 tone RU of lower 80 MHz is included in common
field of HE-SIG-B channel 1 and the middle RU indicator
for middle 26 tone RU of upper 80 MHz is included in
common field of HE-SIG-B channel 2.

26. The STA of claim 21, wherein the operation band-
width is 160 MHz, and wherein the user specific field for
middle 26 tone RU of lower 80 Mhz is placed at an end of
HE-SIG-B channel 1 and the user specific field of middle 26
tone RU of upper 80 MHz is placed at an end of HE-SIG-B
channel 2.
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