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(57) Abrégée/Abstract:

Embodiments of the present invention provide a transmission method in an extended range mode. The method comprises:
generating a physical layer protocol data unit (PPDU) in an extended range mode, wherein a conventional preamble portion of the
PPDU iIn an extended range mode Is transmitted by using bandwidth of 20 MHz; a data portion of the PPDU In an extended range
mode Is transmitted by using a narrowband, and the bandwidth of the narrowband transmission comprises at least one of the
following parameters: 26-tone RU, 52-tone RU, 106-tone RU, and 242-tone RU. The embodiments of the present invention also
provide a corresponding transmission apparatus. The method and apparatus in the embodiments of the present invention can
enhance the transmission reliabllity of a data portion, so that the performance of portions of a PPDU In an EXT SU mode becomes
more balanced, thereby ensuring the coverage area of long-distance transmission.
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ABSTRACT

Embodiments of the present invention provide an extended range SU mode
physical layer protocol data unit PPDU transmission method and apparatus. The
method includes: generating an extended range SU mode physical layer protocol data
unit PPDU, where a legacy preamble part in the extended range SU mode PPDU is
transmitted by using a bandwidth of 20 MHz, a data part in the extended range SU
mode PPDU is transmitted by using a narrowband, and a bandwidth in the
narrowband transmission includes at least one of the following parameters: a 26-tone
RU, a 52-tone RU, a 106-tone RU, or a 242-tone RU. The embodiments of the present
invention further provide a corresponding transmission apparatus. By applying the
method and the apparatus in the embodiments of the present invention, transmission
reliability of the data part may be improved, performance of parts in the PPDU in an

EXT SU mode is more balanced, and a coverage area of long-distance transmission 1s

ensured.
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EXTENDED RANGE MODE TRANSMISSION METHOD
AND APPARATUS

[0001] This application claims priority to CN Patent Application No.

201610011376.1, filed with the Chinese Patent Oftice on Jamiary 7. 2016 and entitled

"EXTENDED RANGE MODE TRANSMISSION METHOD AND APPARATUS",

which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of communications technologies,

and in particular, to an extended range mode transmission method and apparatus.

BACKGROUND

[0003] An existing wireless local area network (English: Wireless local Area
Network, WLAN for short) standard based on an orthogonal frequency division
multiplexing (English: Orthogonal Frequency Division Multiplexing, OFDM for
short) technology includes gradually evolved releases such as 802.11a, 802.11n, and
802.11ac. Currently, the Institute of Electrical and Electronics Engineers (English:
[nstitute of Electrical and Electronics Engineers, IEEE for short) 802.11 standard

organization has started standardization work of a new-generation WLAN standard
802.11ax that is referred to as an HEW (High Efficiency WLAN, high-efficiency
wireless local area network). By introducing an OFDMA (Orthogonal Frequency
Division Multiple Access, orthogonal frequency division multiple access) technology,
the 802.11ax may further improve transmission performance of the WLAN 1n an
Intensive user scenario.

[0004] Currently, in the IEEE 11ax draft standard, three types of preamble modes
are supported in total. The three types of preamble modes are a single user
(SU)/trigger based uplink (Trigger based UL) mode, a multi-user (MU) mode, and an
extended range single user (Extended range SU, EXT SU for short) mode. A preamble
in the EXT SU mode is shown in FIG. 1. The preamble in the EXT SU mode includes
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two parts: a legacy preamble and a high-efficiency preamble HE Preamble. To ensure
backward compatibility, the legacy preamble part in the preamble in the 802.11ax
standard is the same as a legacy preamble part in a preamble in the 802.11n/ac
standard. The high-efficiency preamble HE Preamble part includes a repeated legacy
signaling RL-SIG field, high-efficiency signaling A fields HE-SIGA fields, a
high-efficiency short training field HE-STF, and a high-efficiency long training field
HE-LTF.

[0005] Both a transmit power of an L-STF field and a transmit power of an L-LTF
field in the preamble in the EXT SU mode are increased by 3 dB. The RL-SIG and
L-SIG carry same information content. The HE-SIGA in the preamble in the EXT SU
mode is in a repetition mode, and includes four OFDM symbols. The HE-SIGA1 and
the HE-SIGA2 carry same information content, and the HE-SIGA3 and the
HE-SIGA4 carry same information content.

[0006] In an EXT SU transmission mode, performance of fields in a preamble i1s
far better than performance of a data part, that is, a coverage area of preamble
transmission is relatively large, and a coverage area of data part transmission is far
less than the coverage area of the preamble transmission. In this case, during
long-distance transmission, a preamble part in a data packet may be correctly received,
but it is highly possible that a data part in the data packet cannot be correctly received.

Consequently, long-distance transmission of the data packet cannot be actually

implemented.

SUMMARY

[0007] In view of this, the present invention provides an extended range mode
transmission method and apparatus to resolve an existing problem that it 1s highly

possible that a data part in a data packet cannot be correctly received in long-distance

transmission of the data packet in a WLAN.
[0008] According to a first aspect, an embodiment of the present invention
provides an extended range mode transmission method, applied to a wireless local
area network WLAN, and the method includes:

generating an extended range mode physical layer protocol data unit
PPDU, where a legacy preamble part in the extended range mode PPDU is transmitted
by using a bandwidth of 20 MHz, a data part in the extended range mode PPDU is

2
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transmitted by using a narrowband, and a bandwidth in the narrowband transmission
includes at least one of the following parameters: a 26-tone RU, a 52-tone RU, a
106-tone RU, or a 242-tone RU; and

sending the extended range mode PPDU.

[0009] According to a second aspect, an embodiment of the present invention
provides an extended range mode physical layer protocol data unit PPDU
transmission method, applied to a wireless local area network WLAN, and the method
includes:

generating an extended range mode physical layer protocol data unit
PPDU, where the extended range mode PPDU is transmitted by using a bandwidth of
20 MHz, a data part in the PPDU includes multiple subbands that carry same data,
and a bandwidth of the subband includes at least one of the following parameters: a
26-tone RU, a 52-tone RU, a 106-tone RU, or a 242-tone RU; and

sending the extended range mode PPDU.

(0010} According to a third aspect, an embodiment of the present invention
provides an extended range mode physical layer protocol data unit PPDU
transmission apparatus, applied to a wireless local area network WLAN, and the
apparatus includes:

a baseband circuit, configured to generate an extended range mode
physical layer protocol data unit PPDU, where a legacy preamble part in the extended
range mode PPDU is transmitted by using a bandwidth of 20 MHz, a data part in the
extended range mode PPDU is transmitted by using a narrowband, and a bandwidth in

the narrowband transmission includes at least one of the following parameters: a
26-tone RU, a 52-tone RU, a 106-tone RU, or a 242-tone RU; and

a radio frequency circuit, configured to send the extended range mode

PPDU.

[0011] According to a fourth aspect, an embodiment of the present invention
provides an extended range mode physical layer protocol data unit PPDU
transmission apparatus, applied to a wireless local area network WLAN, and the
apparatus Iincludes:

a baseband circuit, configured to generate an extended range mode
physical layer protocol data unit PPDU, where the extended range mode PPDU 1s
transmitted by using a bandwidth ofﬁ 20 MHz, a data part in the PPDU includes
multiple subbands that carry same data, and a bandwidth of the subband includes at
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least one of the following parameters: a 26-tone RU, a 52-tone RU, a 106-tone RU, or
a 242-tone RU; and

a radio frequency circuit, configured to send the extended range mode
PPDU.
0012} Embodiments of the present invention provide the new extended range
mode physical layer protocol data unit PPDU. The legacy preamble part in the
extended range mode PPDU is transmitted by using the bandwidth of 20 MHz. The
data part in the extended range mode PPDU is transmitted by using the narrowband,
and the bandwidth in the narrowband transmission includes at least one of the
following parameters: the 26-tone RU, the 52-tone RU, the 106-tone RU, or the
242-tone RU. The data part in the extended range mode PPDU is transmitted by using
the narrowband, so that transmission reliability of the data part is improved,
performance of parts in the PPDU in an EXT SU mode is more balanced, and a

converge area of long-distance transmission 1s ensured.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG. 1 is a structural diagram of a preamble in an Extended Range SU
mode 1n an existing WLAN standard;

[0014] FIG 2 is a diagram of an application scenario according to the present
invention;

[0015] FIG. 3 is a flowchart of a transmission method according to Embodiment 1
of the present invention;

[0016] FIG. 4 is a structural diagram of a preamble in an Extended Range SU
mode according to Embodiment 1 of the present invention;

[0017] FIG. 5 is a diagram of RU allocation in a bandwidth of 20 MHz according
to the present invention;

[0018] FIG. 6 is another structural diagram of a preamble in an Extended Range
SU mode according to Embodiment 1 of the present invention;

[0019] FIG. 7 is another structural diagram of a preamble in an Extended Range
SU mode according to Embodiment 1 of the present invention;

[0020]  FIG. 8 is a flowchart of a transmission method according to Embodiment 2

of the present invention;

[0021] FIG. 9 is a structural diagram of a preamble in an Extended Range SU
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mode according to Embodiment 2 of the present invention;

[0022] FIG. 10 1s another structural diagram of a preamble in an Extended Range
SU mode according to Embodiment 2 of the present invention;

[0023] FIG. 11 is a schematic block diagram of an extended range SU mode
transmission apparatus in a wireless local area network according to an embodiment
of the present invention; and

[0024] FIG. 12 is a schematic block diagram of an extended range SU mode

transmission apparatus in a wireless local area network according to an embodiment

of the present invention.

DESCRIPTION OF EMBODIMENTS

[0025] The following further describes specific embodiments of the present
invention in detail with reference to accompanying drawings.

[0026] Embodiments of the present invention may be applied to a WLAN.
Currently, a standard used by the WLAN is an IEEE802.11 series. The WLAN may
include multiple basic service sets (English: Basic Service Set, BSS for short). A
network node in a basic service set is a station (English: Station, STA for short). The
station includes an access point (AP for short, English: Access Point) and a
non-access point station (English: Non Access Point Station, Non-AP STA for short).
Each basic service set may include one AP and multiple non-AP STAs associated with

the AP,

[0027] The access point is also referred to as a wireless access point, a hotspot, or
the like. The AP is mainly deployed in home or within a building and a park. A typical
coverage radius of the AP is tens to hundreds of meters. The AP is equivalent to a
bridge that connects a wired network and a wireless network. A main function of the
AP is to connect wireless network clients together and then connect the wireless
network to the Ethernet. Specifically, the AP may be a terminal device or a network
device that has a WiFi (English: Wireless Fidelity, Chinese: Wireless Fidelity) chip.
The AP may support multiple standards such as 802.11ax, 802.11ac, 802.11n, 802.11g,
802.11b, and 802.11a.

[0028]  The non-access point station (English: Non Access Point Station, Non-AP
STA for short) may be a wireless communications chip, a wireless sensor, or a

wireless communications terminal. Specifically, for example, the non-access point
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station may be a smartphone, a tablet computer, or a personal computer that supports
a WiFi communication function, a set top box or a smart TV that supports a WiFi
communication function, a smart wearable device that supports a WiFi
communication function, an in-vehicle communications device that supports a WiFi
communication function, or a drone that supports a WiFi communication function.
The station may support multiple standards such as 802.11ax, 802.11ac, 802.11n,
802.11g, 802.11b, and 802.11a. It should be noted that the non-AP STA 1is referred to
as STA for short below.

[0029] FIG. 2 is a schematic system diagram of a typical WLAN deployment
scenario, including one AP and four STAs. The AP communicates with the STA 1 to
the STA 4. For the 802.11 family, a work group TGax introduces an OFDMA (English:
Orthogonal Frequency Division Multiple Access, Chinese: orthogonal frequency
division multiple access) technology and an uplink MU-MIMO (English: multi-user
multiple-input multiple-output, Chinese: multi-user multiple-input multiple-output)
technology into a next-generation WLAN standard. By using the foregoing
technologies, data transmission can be performed between the STA 1 to the STA 4 and

the AP on different frequency resources at a same time or on different spatial flows at

a same time.

Embodiment 1

10030} Embodiment 1 of the present invention provides an extended range mode

transmission method. The method may be applied to an access point and a station,
such as the AP and the STA 1 to the STA 4 in FIG. 2. The access point and the station
may support a next-generation WLAN standard, such as the 802.11ax standard. FI1G. 3
is a flowchart of the transmission method, and specific steps are as follows:

[0031] Step 310: Generate an extended range mode physical layer protocol data
unit PPDU, where a legacy preamble part in the extended range mode PPDU 1s
transmitted by using a bandwidth of 20 MHz, a data part in the extended range mode
PPDU is transmitted by using a narrowband, and a bandwidth in the narrowband
transmission includes at least one of the following parameters: a 26-tone RU, a
52-tone RU, a 106-tone RU, or a 242-tone RU.

[0032] Step 320: Send the extended range mode PPDU.

[0033] In the foregoing method, the data part in the PPDU is transmitted by using
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the narrowband. This increases power spectrum density of the data part, and improves
transmission reliability of the data part, so that performance of parts in the PPDU in
an EXT SU mode is more balanced, and a converge area of long-distance
transmission is ensured.

[0034] Specifically, a structural diagram of the extended range SU mode PPDU is
shown in FIG. 4. Subcarriers used by a high-efficiency short training field HE-STF
and subcarriers used by a high-efficiency long training field HE-LTF in the extended
range mode PPDU are the same as subcarriers used by the data part in the extended
range mode PPDU. Specifically, fields starting from an L-STF field to an HE-SIGA
field are transmitted by using the bandwidth of 20 MHz. The HE-STF field, the
HE-LTF field, and an EXT-SU-DATA field are transmitted by using the narrowband,
and a same narrowband bandwidth is used. Optionally, as shown in FIG. 6, fields in
the PPDU that are transmitted by using the narrowband may start from the HE-LTF
part, that is, the HE-STF and the parts before the HE-STF are all transmitted by using
the bandwidth of 20 MHz.

[0035] Optionally, as shown in FIG. 7, fields in the PPDU that are transmitted by
using the narrowband may start from the EXT-SU-data part, that is, the HE-STF, the
HE-LTF, and the parts before the HE-STF are all transmitted by using the bandwidth
of 20 MHz.

[0036] [t should be noted that, the narrowband transmission mentioned in step 310
is transmission that is performed on a bandwidth of less than or equal to 20 MHz. RU
mentioned in step 310 is a resource unit. A data part in an HE-PPDU defined by the
TGax is modulated by 256-point FFT. Therefore, the bandwidth of 20 MHz includes

256 subcarriers. Distribution of the subcarriers in the bandwidth of 20 MHz s shown
in FIG. 5. In the bandwidth of 20 MHz, an RU allocation manner such as nine 26-tone

RUs, four 52-tone RUs, two 106-tone RUs, or one 242-tone RU is included.

[0037] [n addition, to further improve the transmission reliability of the data part
in the EXT SU mode, a transmit power of the HE-LTF field in the preamble 1n an
EXT SU mode may be increased. Specifically, the following manners are included.
[0038] Manner 1: The power of the high-efficiency long training field HE-LTF in
the extended range mode PPDU is increased by 3 dB. In Manner 1, in a process In
which the station generates the PPDU, the power of the HE-LTF field is increased by
default, and a value of power increase may be 3 dB or another value.

[0039] Manner 2: The high-efficiency signaling HE-SIGA field in the extended
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range mode PPDU includes a first identifier, and the first identifier is used to indicate
whether the power of the high-efticiency long training field HE-LTF 1is increased. In
Manner 2, the first identifier may be indicated by one or more bits. For example, the
first 1dentifier in the HE-SIGA carries one bit to indicate whether the power of the
HE-LTF i1s increased. For example, 0 indicates that the power is not increased, and 1
indicates that the power of the HE-LTF is increased. In addition, the first identifier in
the HE-SIGA carries multiple bits, and the first identifier can not only indicate
whether the power of the HE-LTF 1is increased, but also indicate a value of power
increase. For ease of implementation, the power of the HE-LTF is uniformly
increased by 3 dB.

[0040] Optionally, in actual implementation, a value of power increase of the
HE-LTF field may be bound to a size of an LTF and a transmission bandwidth. For
example, when a transmission bandwidth of the HE-LTF and the data part 1s 52-tone
RU, a power of a 2xLTF is increased by 4 dB. For another example, when a
transmission bandwidth of the HE-LTF and the data part is 106-tone RU, a power of a
4xLTF 1s increased by 3 dB.

[0041] Optionally, a transmit power of the HE-STF part may be increased
separately.

(0042} In the foregoing method, the transmit power of the HE-LTF is increased,
so that accuracy of channel estimation can be improved. Therefore, a bit error rate of
demodulating and decoding the data part is reduced, and the transmission reliability of
the data part 1s improved.

[0043] Specifically, the high-efficiency signaling HE-SIGA field in the extended
range mode PPDU includes a second identifier. The second identifier is used to
indicate a bandwidth used when the narrowband transmission is performed on the data
part in the extended range mode PPDU. It can be learned from FIG. 5 that, in the
bandwidth of 20 MHz, an RU allocation manner such as nine 26-tone RUs, four
52-tone RUs, two 106-tone RUs, or one 242-tone RU is included. A specific

distribution manner of subcarriers in an RU is shown 1n Table 0.

Table 0

RU type Distribution range of subcarriers in an RU
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26-subcarrier | RU 1 RU 2 RU 3 RU4 RU S
[-121:-96] [-95:-70] [-68:-43] [-42:-17] [-16:-4, 4:16]
RUG6 RU 7 RU 8 RU9 -
[17:42] [43:68] [70:95] [96:121]
52-subcarrier | RU 1 RU?2 RU 3 RU 4 -
[-121:-70] [-68:-17] [17:68] [70:121]
106-subcarrier | RU 1 RU 2 -
[-122:-17] [17:122]
|
242-subcarrier | RU 1
[-122:-2, 2:122]

[0044] Theretore, a mapping relationship between the second identifier and RU
allocation includes the following manners.

[0045] Manner 1: The second identifier includes 4 bits, that is, 4-bit resource
allocation (Resource Allocation) indication signaling is carried in the HE-SIGA field
In the preamble in an EXT SU mode. A specific indication manner may be shown in
Table 1. For example, 0000 indicates that a leftmost 26-tone RU 1 is allocated as a
bandwidth for fields starting from the HE-STF part in this transmission, 0100
indicates that a middle 26-tone RU 5 is allocated as the bandwidth for the fields
starting from the HE-STF part in this transmission, and 1000 indicates that a
rightmost 26-tone RU 9 1s allocated as the bandwidth for the fields starting from the
HE-STF part in this transmission. For another example, 1001 indicates that a leftmost
52-tone RU 1 is allocated as a bandwidth for fields starting from the HE-STF part in
this transmission, 1010 indicates that a second 52-tone RU 2 counting from the left 1s
allocated as a bandwidth for fields starting from the HE-STF part in this transmission,
and 1000 indicates that a rightmost 52-tone RU 4 is allocated as the bandwidth for the
fields starting from the HE-STF part in this transmission. For a further example, 1101
indicates that a left 106-tone RU 1 is allocated as a bandwidth for fields starting from
the HE-STF part in this transmission, and 1110 indicates that a right 106-tone RU 2 1s
allocated as the bandwidth for the fields starting from the HE-STF part in this

transmission.
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Table 1
Bits Description
0000-1000 Indicating the 26-tone RUs to be allocated
1001-1100 Indicating the 52-tone RUs to be allocated
1101-1110 Indicating the 106-tone RUs to be allocated
1111 1 Indicating the 242-tone RU to be allocated

[0046] Optionally, 1if it is stipulated that the 242-tone RU is not used as a
transmission bandwidth for fields starting from the HE-STF part, the 1111 signaling
bit may be used as a reserved (Reserved) bit.

[0047] Optionally, signaling and content indicated by the signaling in Table 1 may
be arranged in another order. For example, 1111 to 0111 indicate the 26-tone RUs to
be allocated, 0110 to 0011 indicate the 52-tone RUs to be allocated, 0010 to 0001
indicate the 106-tone RUs to be allocated, and 0000 indicates the 242-tone RU to be
allocated.

[0048] Manner 2: The sécond identifier includes 3 bits, that is, 3-bit resource
allocation (Resource Allocation) indication signaling is carried in the HE-SIGA field
in the preamble in an EXT SU mode. A specific indication manner may be shown 1n
Table 2. For example, 000 indicates that a leftmost 52-tone RU 1 1s allocated as a
bandwidth for fields starting from the HE-STF part in this transmission, and 011
indicates that a rightmost 52-tone RU 4 is allocated as the bandwidth for the tields

starting from the HE-STF part in this transmission. For another example, 100
indicates that a left 106-tone RU 1 is allocated as a bandwidth for fields starting from
the HE-STF part in this transmission, and 101 indicates that a right 106-tone RU 2 is
allocated as the bandwidth for the fields starting from the HE-STF part in this

transmission. 111 indicates a reserved bit.

Table 2
Bits Description
000011 Indicating the 52-tone RUs to be allocated
]
100-101 Indicating the 106-tone RUs to be allocated

10
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110 Indicating the 242-tone RU to be allocated

111 Reserved

[0049] Optionally, 1f 1t 1s stipulated that the 242-tone RU 1s not used as a
transmission bandwidth for fields starting from the HE-STF part, the 110 signaling bit

may also be used as a reserved (Reserved) bit.

[0050] Optionally, signaling and content indicated by the signaling in Table 2 may

be arranged 1n another order.

[0051] Manner 3: The second identifier includes 2 bits, that i1s, 2-bit resource
allocation (Resource Allocation) indication signaling is carried in the HE-SIGA field
in the preamble in an EXT SU mode. A specific indication manner may be shown in
Table 3. For example, 00 indicates that a left 106-tone RU 1 is allocated as a
bandwidth for fields starting from the HE-STF part in this transmission, 01 indicates
that a right 106-tone RU 2 is allocated as the bandwidth for the fields starting from the
HE-STF part in this transmission, 10 indicates that the 242-tone RU 1 1s allocated as
the bandwidth for the fields starting from the HE-STF part in this transmission, and 11

indicates a reserved bit.

Table 3
Bits Description
|
0001 Indicating the 106-tone RUs to be allocated
10 Indicating the 242-tone RU to be allocated
L1 Reserved

[0052] Optionally, if it is stipulated that the 242-tone RU is not used as a
transmission bandwidth for fields starting from the HE-STF part, only 1-bit RA
indication signaling is needed. In this case, 0 indicates that a left 106-tone RU 1 1s
allocated as a bandwidth for fields starting from the HE-STF part in this transmission,
and 1 indicates that a right 106-tone RU 2 is allocated as the bandwidth for the fields
starting from the HE-STF part in this transmission.

[0053] Optionally, signaling and content indicated by the signaling in Table 3 may

be arranged 1n another order.

11
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[0054] Manner 4: Only some pre-selected RUs are used for transmitting parts
starting from the HE-STF in the EXT SU PPDU. In this example, newly-defined
subcarrier distribution is shown in FIG 4. Each RU has a unique size, and middie
subcarriers that are close to a direct current are used. It should be understood that,
5  Table 4 1s merely an example, and another newly-defined subcarrier distribution table
may be used. For example, subcarriers included in a 26-tone RU are [-14:-2, 2:14],

subcarriers included in a 52-tone RU are [-27:-2, 2:27], and subcarriers included in a

106-tone RU are [-56:-2, 2:56].

Table 4

RU type Distribution range of subcarriers in an RU
26-subcarrier RU

[-16:-4, 4:16]
52-subcarrier RU

[-29:-4, 4:29]
106-subcarrier RU

[-56:-4, 4:56]
242-subcarrier RU

[-122:-2, 2:122]

10

[0055] In this case, there are four types of scheduling selections in total. Theretore,
2-bit resource allocation (Resource Allocation) indication signaling needs to be

carried in the HE-SIGA field in the preamble in an EXT SU mode. A specific

indication manner may be shown in Table 5. For example, 00 indicates that the
15 26-tone RU is allocated as a bandwidth for fields starting from the HE-STF part in
this transmission, 01 indicates that the 52-tone RU is allocated as the bandwidth for
the fields starting from the HE-STF part in this transmission, 10 indicates that the
106-tone RU is allocated as the bandwidth for the fields starting from the HE-STF
part in this transmission, and 11 indicates that the 242-tone RU is allocated as the

20  bandwidth for the fields starting from the HE-STF part in this transmission.

12
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Table S
Bits Description
00 Indicating the 26-tone RU to be allocated
|
01 Indicating the 52-tone RU to be allocated
10 Indicating the 106-tone RU to be allocated
11 Indicating the 242-tone RU to be allocated

[0056] Optionally, if it is stipulated that the 242-tone RU is not used as a
transmission bandwidth for fields starting from the HE-STF part, 11 may be used as a
reserved bit.

[0057] [t should be understood that the transmission bandwidth for the fields
starting from the HE-STF part may be further limited to the 52-tone RU, the 106-tone
RU, or the 242-tone RU, where the 52-tone RU, the 106-tone RU, and the 242-tone
RU are defined in Table 4. In this case, for the 2-bit RA indication signaling, 00 may
be used to indicate the 52-tone RU, 01 may be used to indicate the 106-tone RU, 10
may be used to indicate the 242-tone RU, and 11 may be used as a reserved bit. If it is
stipulated that the 242-tone RU is not used as the transmission bandwidth for the
fields starting from the HE-STF part, 1-bit RA indication signaling is used. In this
case, 0 indicates that the 52-tone RU is allocated as the bandwidth for the fields
starting from the HE-STF part in this transmission, and 1 indicates that the 106-tone
RU is allocated as the bandwidth for the fields starting from the HE-STF part in this

transmission.

[0058] It should be understood that the transmission bandwidth for the fields
starting from the HE-STF part may be further limited to the 106-tone RU or the
242-tone RU, where the 106-tone RU and the 242-tone RU are defined in Table 4. In
this case, only 1-bit RA indication signaling is used, that is, 0 indicates that the
106-tone RU is allocated as the bandwidth for the fields starting from the HE-STF
part in this transmission, and 1 indicates that the 242-tone RU is allocated as the
bandwidth for the fields starting from the HE-STF part in this transmission.

[0059] Optionally, the foregoing signaling and content indicated by the foregoing
signaling may be arranged in another order. For example, 0 indicates that the 106-tone

RU is allocated as the bandwidth for the fields starting from the HE-STF part in this
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transmission, and 1 indicates that the 52-tone RU is allocated as the bandwidth for the
fields starting from the HE-STF part in this transmission. For another example, 0
indicates that the 242-tone RU is allocated as the bandwidth for the fields starting
from the HE-STF part in this transmission, and 1 indicates that the 106-tone RU is
allocated as the bandwidth for the fields starting from the HE-STF part in this

fransmission.

[0060] Manner 5: An RU is pre-selected according to a principle of a minimum
PAPR of the HE-LTF field, and the pre-selected RU is used to transmit parts starting
from the HE-STF in the EXT SU PPDU. Table 6 shows PAPR distribution of the
HE-LTF field. A first number in each grid represents a PAPR value of an RU
corresponding to a 4xXLTF, and a second number represents a PAPR value of an RU

corresponding to a 2xLTF.

Table 6
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[0061] In this example, six types of scheduling selections with relatively small

PAPRs are selected in total, that is, parts with a gray background in Table 6. Therefore,

3-bit resource allocation (Resource Allocation) indication signaling needs to be carried
in the HE-SIGA field in the preamble in an EXT SU mode. A specific indication
manner may be shown in Table 7. For example, 000 indicates that a left 26-tone RU
with a gray background is allocated as a bandwidth for fields starting from the HE-STF
part in this transmission, 001 indicates that a right 26-tone RU with a gray background
is allocated as the bandwidth for the fields starting from the HE-STF part in this
transmission, 100 indicates that a 106-tone RU with a gray background is allocated as
the bandwidth for the fields starting from the HE-STF part in this transmission, and 101
indicates that the 242-tone RU with a gray background is allocated as the bandwidth for
the fields starting from the HE-STF part in this transmission.
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Table 7
Bits Description
000001 Indicating the 26-tone RUs to be allocated
010011 Indicating 52-tone RUs to be allocated
100 Indicating the 106-tone RU to be allocated
101 Indicating the 242-tone RU to be allocated
110-111 Reserved

[0062] Optionally, if it is stipulated that the 242-tone RU is not used as a
transmission bandwidth for fields starting from the HE-STF part, 101 may also be
used as a reserved bit.

[0063] Optionally, if only 52-tone RUs, a 106-tone RU, and the 242-tone RU are
used, for 2-bit RA indication signaling, 00 may be used to indicate a left 52-tone RU
with a gray background, 01 may be used to indicate a right 52-tone RU with a gray
background, 10 may be used to indicate the 106-tone RU with a gray background, and
11 may be used to indicate the 242-tone RU. If it is stipulated that the 242-tone RU 1s
not used as a transmission bandwidth for fields starting from the HE-STF part, 11 is

used as a reserved bit.

[0064] Optionally, if only a 106-tone RU and the 242-tone RU are used, only 1-bit
RA indication signaling is needed. In this case, 0 indicates that the 106-tone RU is
allocated as a bandwidth for fields starting from the HE-STF part in this transmission,

and 1 indicates that the 242-tone RU is allocated as the bandwidth for the fields
starting from the HE-STF part in this transmission.

100635} Optionally, the foregoing signaling and content indicated by the foregoing
signaling may be arranged in another order.

[0066] It should be understood that RUs selected according to the foregoing
principle may be in another set, for example, only the left 26-tone RU with a gray
background, the right 52-tone RU with a gray background, the left 106-tone RU with
a gray background, and the 242-tone RU are selected. In this case, only 2-bit RA
indication signaling is needed, 00 may be used to indicate the left 26-tone RU with a
gray background, 01 may be used to indicate the right 52-tone RU with a gray
background, 10 may be used to indicate the left 106-tone RU with a gray background,
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and 11 may be used to indicate the 242-tone RU. If it is stipulated that the 242-tone
RU is not used as the transmission bandwidth for the fields starting from the HE-STF
part, 11 is used as a reserved bit. Optionally, if only the 52-tone RU, the 106-tone RU,
and the 242-tone RU are used, for 2-bit RA indication signaling, 00 may be used to
indicate the right 52-tone RU with a gray background, 01 may be used to indicate the
left 106-tone RU with a gray background, 10 may be used to indicate the 242-tone RU,
and 11 is a reserved bit. If it is stipulated that the 242-tone RU is not used as the
transmission bandwidth for the fields starting from the HE-STF part, only 1-bit RA
indication signaling is needed, 0 indicates the right 52-tone RU with a gray
background, and 1 indicates the left 106-tone RU with a gray background.

[0067] Manner 6: The pre-selected RU may be selected according to another
principle, for example, according to a principle of a minimum PAPR of the HE-STF
field. Alternatively, the pre-selected RU may be selected according to a principle of
preventing out-of-band leakage, the 26-tone RU 1, the 26-tone RU 9, the 52-tone RU
I, and the 52-tone RU 4 that are located on two sides of Table 0 may be eliminated,
and remaining RUs are selected as optional RUs.

[0068] An RU set is selected according to whichever principle. It is assumed that
the set includes N available RUs. The N RUs in the set are sorted according to a
quantity of subcarriers included in the RU and a location at which the RU is located,
for example, the N RUs in the set are sorted in ascending order in terms of the

quantity of subcarriers included in the RU and sorted from the left to the right in terms

of the location at which the RU 1is located. Then, k= \_logz N—‘ -bit signaling 1s used

. k L
to sequentially indicate the N available RUs, and excessive 2" =N combinations

may be used as reserved bits. Herein, | represents rounding up. It should be
understood that the N available RUs may be sorted according to another rule. This 1s
not limited in the present invention.

[0069] Optionally, the second identifier may not only indicate the bandwidth used
when the data part is transmitted by using the narrowband, but also indicate a
modulation and coding scheme MCS used by the data part. For example, an MCS

field in the HE-SIGA field in the preamble in an EXT SU mode includes 4-bit
indication information, where 0000 to 1010 are used to indicate 10 MCSs from MCS
0 to MCS 9, and 1011 to 1111 indicate a combination of reserved bits. In the
HE-SIGA field in the preamble in the EXT SU mode, the 4-bit indication information
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may be re-defined. For example, 0000 indicates that a 26-tone RU is used and the
MCS 0 i1s used for modulation and coding; 0001 indicates that a 52-tone RU is used
and the MCS 0 1s used for modulation and coding; 0010 indicates that a 106-tone RU
1s used and the MCS 0 is used for modulation and coding; 0011 indicates that the
242-tone RU 1s used and the MCS 0 is used for modulation and coding; 0100
indicates that a 26-tone RU is used and the MCS 1 is used for modulation and coding;
0101 indicates that a 52-tone RU is used and the MCS 1 is used for modulation and
coding; 0110 indicates that a 106-tone RU is used and the MCS 1 is used for
modulation and coding; 0111 indicates that the 242-tone RU is used and the MCS 1 is
used for modulation and coding; and 1000 to 1111 indicate a combination of reserved
bits. Optionally, some bits in the 4-bit indication information are used to indicate an
MCS, and some bits are used to indicate RU allocation. For example, one bit indicates
MCS information, two bits indicate an RU allocation manner, and one bit is reserved.
[0070] Optionally, the second identifier may further indicate the bandwidth used
when the data part is transmitted by using the narrowband and a quantity of spatial
flows used by the data part. For example, an NSTS field in the HE-SIGA field in the
preamble in an EXT SU mode includes 3-bit indication information, where 000 to 111
are used to indicate eight space-time streams. In the extended range SU mode, a
quantity of space-time streams used by the PPDU is less than 8. Therefore, the 3-bit
indication information may be re-defined. Some bits are used to indicate an NSTS,
and some bits are used to indicate RU allocation. For example, one bit indicates an
NSTS, and two bits indicate an RU allocation manner.

[0071] [t should be understood that, if a transmission bandwidth 1s larger, energy
per bandwidth is lower, and a coverage area is smaller. Preferably, to implement a
relatively large converge area, the maximum transmission bandwidth of the EXT SU
PPDU may be limited to 20 MHz, that is, BW indication signaling carried in the
HE-SIGA field in the preamble in the EXT SU mode is set to 00 by default.

[0072] Optionally, a value of the transmission bandwidth may be greater than 20
MHez. In this case, a fifth identifier included in the high-efficiency signaling HE-SIGA
field in the extended range mode PPDU may be generated according to subcarrier
distribution in a bandwidth of 40 MHz/80 MHz/160 MHz/80+80 MHz and the
method in the foregoing embodiment. The fifth identifier is used to indicate a

bandwidth used when the narrowband transmission is performed on the data part in

the extended range mode PPDU.
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[0073]} Optionally, a value of the transmission bandwidth may be greater than 20
MHz. In this case, a sixth identifier included in the high-efficiency signaling
HE-SIGA field in the extended range mode PPDU may be generated according to
subcarrier distribution in a bandwidth of 40 MHz/80 MHz/160 MHz/80+80 MHz and
the method in the foregoing embodiment. The sixth identifier is used to indicate a
bandwidth used when repeated subband transmission is performed on the data part in
the extended range mode PPDU.

[0074] Optionally, a seventh identifier is included in the high-efficiency signaling
HE-SIGA field in the extended range mode PPDU. The seventh identifier is used to
indicate ID information of a receive end, for example, an AID (Association ID) of the
receive end; partial AID; a STA ID; partial STA ID, such as the last six bits or the first
four bits of the STA ID; or any other ID information related to the receive end. The
receive end may determine, by using the seventh identifier, whether a destination of
this transmission is the receive end. If the seventh identifier indicates that the
destination of this transmission is not the receive end, receiving may be stopped, and
power consumption of the device is reduced.

[0075]  This embodiment of the present invention provides the new extended
range mode physical layer protocol data unit PPDU. The legacy preamble part in the
extended range mode PPDU is transmitted by using the bandwidth of 20 MHz. The
data part in the extended range mode PPDU is transmitted by using the narrowband,
and the bandwidth in the narrowband transmission includes at least one of the
following parameters: the 26-tone RU, the 52-tone RU, the 106-tone RU, or the
242-tone RU. The data part in the extended range mode PPDU is transmitted by using

the narrowband, so that the transmission reliability of the data part is improved, the
performance of the parts in the PPDU in the EXT SU mode is more balanced, and the

converge area of long-distance transmission is ensured.

Embodiment 2

[0076] Embodiment 2 of the present invention provides an extended range mode
transmission method. The method may be applied to an access point and a station,
such as the AP and the STA 1 to the STA 4 in FIG. 2. The access point and the station
may support a next-generation WLAN standard, such as the 802.11ax standard. F1G. 8

is a flowchart of the transmission method, and specific steps are as follows.
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[0077] Step 810: Generate an extended range mode physical layer protocol data
unit PPDU, where the extended range SU mode PPDU is transmitted by using a
bandwidth of 20 MHz, a data part in the PPDU includes multiple subbands that carry
same data, and a bandwidth of the subband includes at least one of the following
parameters: a 26-tone RU, a 52-tone RU, a 106-tone RU, or a 242-tone RU.

[0078] Step 820: Send the extended range SU mode PPDU.

[0079] in the foregoing method, the data part in the PPDU is transmitted
repeatedly. This improves transmission reliability of the data part, so that performance
of parts in the PPDU in an EXT SU mode is more balanced, and a converge area of
long-distance transmission 1s ensured.

[0080] Specifically, a structural diagram of the extended range mode PPDU is
shown in FIG. 9. Subcarriers used by a high-efficiency short training field HE-STF
and subcarriers used by a high-efficiency long training field HE-LTF in the extended
range mode PPDU are the same as subcarriers used by the data part in the extended
range mode PPDU. Optionally, an HE-STF field may be transmitted by using the
bandwidth of 20 MHz, and only subcarriers used by an HE-LTF part are the same as
subcarriers used by the data part in the extended range mode PPDU. Optionally, as
shown in FIG. 10, an HE-STF and an HE-LTF may be transmitted by using the
bandwidth of 20 MHz, and repeated subband transmission is performed only on the
EXT-SU-DATA part.

[0081] To further improve the transmission reliability of the data part in the EXT
SU mode, a transmit power of the HE-LTF field in a preamble in an EXT SU mode

may be increased. Specifically, the following manners are included.
[0082] Manner 1: The power of the high-efficiency long training field HE-LTF in

the extended range SU mode PPDU is increased by 3 dB. In Manner 1, in a process in
which the station generates the PPDU, the power of the HE-LTF field is increased by
default, and a value of power increase may be 3 dB or another value.

[0083] Manner 2: A high-efficiency signaling HE-SIGA field in the extended
range mode PPDU includes a third identifier, and the third identifier is used to
indicate whether the power of the high-efficiency long training field HE-LTF 1is
increased. In Manner 2, the third identifier may be indicated by one or more bits. For
example, the third identifier in the HE-SIGA carries one bit to indicate whether the
power of the HE-LTF is increased. For example, 0 indicates that the power is not

increased, and 1 indicates that the power of the HE-LTF is increased. In addition, the
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third identifier in the HE-SIGA carries multiple bits, and the third identifier can not
only indicate whether the power of the HE-LTF is increased, but also indicate a value
of power increase. For ease of implementation, preferably, the power of the HE-LTF
1s uniformly increased by 3 dB.

[0084] Optionally, in actual implementation, a value of power increase of the
HE-LTF field may be bound to a size of an LTF and a transmission bandwidth. For
example, when a transmission bandwidth of the HE-LTF and the data part 1s 52-tone
RU, a power of a 2xLTF is increased by 4 dB. For another example, when a
transmission bandwidth of the HE-LTF and the data part is 106-tone RU, a power of a
4xLTF 1s increased by 3 dB.

[0085] Optionally, a transmit power of the HE-STF part may be increased
separately.

[0086] In the foregoing method, the transmit power of the HE-LTF 1s increased,
so that accuracy of channel estimation can be improved. Therefore, a bit error rate of
demodulating and decoding the data part is reduced, and the transmission reliability of
the data part 1s improved.

[0087] Specifically, the data part in the PPDU in step 810 includes multiple
subbands that carry the same data. Specific explanation is as follows: The data part in
the EXT PPDU is transmitted in a manner of repeated frequency-domain transmission.
For example, if the 106-tone RU is selected, two 106-tone RUs in the bandwidth of 20
MHz carry the same data information, that is, the data information is repeatedly
transmitted twice. For another example, if the 52-tone RU is selected, four 52-tone

RUs in the bandwidth of 20 MHz in Table 2 carry the same data information, that 1s,
the data information is repeatedly transmitted four times. For a further example, if the
26-tone RU is selected, nine 26-tone RUs in the bandwidth of 20 MHz in Table 2
carry the same data information, that is, the data information is repeatedly transmitted

nine times.

[0088] Optionally, a high-efficiency signaling HE-SIGA field in the extended
range mode PPDU includes a fourth identifier, and the fourth identifier 1s used to
indicate the bandwidth of the subband. Specifically, a mapping relationship between
the fourth identifier and the bandwidth of the subband includes the following
manners.

[0089] Manner 1: The 2-bit fourth identifier is carried in the HE-SIGA field in the
preamble in an EXT SU mode. For example, 00 indicates that the data part 1s
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repeatedly transmitted nine times by using the 26-tone RU, 01 indicates that the data
part is repeatedly transmitted four times by using the 52-tone RU, 10 indicates that the
data part i1s repeatedly transmitted twice by using the 106-tone RU, and 11 indicates
that the data part is transmitted by using the 242-tone RU. If it is stipulated that the
242-tone RU 1s not used as a transmission bandwidth for fields starting from the
HE-STF part, 11 is used as a reserved bit.

[0090] It should be understood that, when the 26-tone RU is selected, the same
data information may be carried on other eight 26-tone RUs than a middle 26-tone RU
in the bandwidth of 20 MHz, that is, the data information is repeatedly transmitted
eight times.

[0091] Manner 2: The 2-bit fourth identifier is carried in the HE-SIGA field in the
preamble in an EXT SU mode. For example, when only the 52-tone RU, the 106-tone
RU, and the 242-tone RU are used, 00 indicates that the data part is repeatedly
transmitted four times by using the 52-tone RU, 01 indicates that the data part 1s
repeatedly transmitted twice by using the 106-tone RU, 10 indicates that the data part
1s transmitted by using the 242-tone RU, and 11 is used as a reserved bit.

[0092] Manner 3: The 1-bit fourth identifier is carried in the HE-SIGA field in the
preamble in an EXT SU mode. For example, when only the 52-tone RU and the
106-tone RU are used, 0 indicates that the data part is repeatedly transmitted four
times by using the 52-tone RU, and 1 indicates that the data part is repeatedly
transmitted twice by using the 106-tone RU.

[0093] Manner 4: The 1-bit fourth identifier is carried in the HE-SIGA field in the
preamble in an EXT SU mode. For example, when only the 106-tone RU and the
242-tone RU are used, 0 indicates that the data part is repeatedly transmitted twice by

using the 106-tone RU, and 1 indicates that the data part is transmitted by using the
242-tone RU.

(0094] Optionally, the fourth identifier may further indicate the bandwidth of the
subband and a modulation and coding scheme MCS used by the data part. Optionally,
in 4-bit indication information included in the fourth identifier, some bits are used to
indicate the MCS, and some bits are used to indicate RU allocation. For example, two
bits indicate MCS information, and two bits indicate the bandwidth of the subband.

[0095] Optionally, the fourth identifier may further indicate the bandwidth of the
subband and a quantity of spatial flows used by the data part. For example, in 3-bit

information included in the fourth identifier, some bits are used to indicate a quantity
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of space-time streams, and some bits are used to indicate RU allocation. For example,

one bit indicates an NSTS, and two bits indicate the bandwidth of the subband.

[0096] This embodiment of the present invention provides the new extended
range mode physical layer protocol data unit PPDU. The extended range mode PPDU
is transmitted by using the bandwidth of 20 MHz. The data part in the PPDU includes
multiple subbands that carry the same data, and the bandwidth of the subband
includes at least one of the following parameters: the 26-tone RU, the 52-tone RU, the
106-tone RU, or the 242-tone RU. Repeated transmission in the bandwidth may
improve the transmission reliability of the data part, so that the performance of the

parts in the PPDU in the EXT SU mode is more balanced, and the converge area of

long-distance transmission is ensured.

Embodiment 3

[0097]  Referring to FIG. 11, FIG. 11 is a schematic block diagram of an extended
range SU mode physical layer protocol data unit PPDU transmission apparatus in a
wireless local area network according to an embodiment of the present invention. For
example, the transmission apparatus is an access point or a station, or a dedicated
circuit or chip that implements a related function. The transmission apparatus 1000
includes a processor 1010, a memory 1020, a baseband circuit 1030, a radio frequency
circuit 1040, and an antenna 1050. The transmission apparatus may be the AP or the
STA shown n FiG. 2.

[0098] Specifically, the processor 1010 controls operations of the transmission
apparatus 1000. The memory 1020 may include a read only memory and a random
access memory, and provide an instruction and data for the processor 1010. The
processor may be a general purpose processor, a digital signal processor, an
application-specific integrated circuit, a field programmable gate array, or another
programmable logical device. A part of the memory 1020 may further include a
nonvolatile random access memory (NVRAM). The baseband circuit 1030 1s
configured to synthesize to-be-transmitted baseband signals, or decode received
baseband signals. The radio frequency circuit 1040 is configured to modulate a
low-frequency baseband signal to a high-frequency carrier signal, and the
high-frequency carrier signal is transmitted by using the antenna 1050. The radio

frequency circuit is also configured to demodulate a high-frequency signal received
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by the antenna 1050 to a low-frequency carrier signal. Components of the
transmission apparatus 1000 are coupled together by using a bus 1060. In addition to
a data bus, the bus 1060 further includes a power bus, a control bus, and a status
signal bus. However, for clear description, various types of buses in the figure are
marked as the bus 1060. It should be noted that the foregoing descriptions about a
transmission apparatus may be applied to a subsequent embodiment.

[0099] The baseband circuit 1030 is configured to generate an extended range
mode physical layer protocol data unit PPDU. A legacy preamble part in the extended
range mode PPDU is transmitted by using a bandwidth of 20 MHz, a data part in the
extended range mode PPDU is transmitted by using a narrowband, and a bandwidth in
the narrowband transmission includes at least one of the following parameters: a
26-tone RU, a 52-tone RU, a 106-tone RU, or a 242-tone RU.

(0100} The radio frequency circuit 1040 is configured to send the extended range
mode PPDU.

(0101] In addition, to further improve transmission reliability of the data part in
an EXT SU mode, a transmit power of an HE-LTF field in the preamble in an EXT
SU mode may be increased. Specifically, the following manners are included.

[0102] Manner 1: The power of the high-efficiency long training field HE-LTF in
the extended range mode PPDU is increased by 3 dB.

[0103] Manner 2: A high-efficiency signaling HE-SIGA field in the extended
range mode PPDU includes a first identifier, and the first identifier is used to indicate
whether the power of the high-efficiency long training field HE-LTF is increased.
[0104] It should be noted that specific designs for the two manners of increasing
the transmit power of the HE-LTF field are explained in detail in Embodiment 1.
Details are not repeatedly described.

[0105] Optionally, a high-efficiency signaling HE-SIGA field in the extended
range mode PPDU includes a second identifier, and the second identifier is used to
indicate a bandwidth used when the narrowband transmission is performed on the data
part in the extended range mode PPDU.

[0106] It should be noted that a mapping relationship between the second
identifier and the narrowband bandwidth is explained in detail in Embodiment I.
Details are not repeatedly described.

[0107] Optionally, subcarriers used by a high-efficiency short training field
HE-STF and subcarriers used by the high-efficiency long training field HE-LTF in the
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extended range mode PPDU are the same as subcarriers used by the data part in the

extended range mode PPDU.

[0108] Optionally, as shown in FIG. 6, fields in the PPDU that are transmitted by
using the narrowband may start from the HE-LTF part, that is, the HE-STF and parts
before the HE-STF are all transmitted by using the bandwidth of 20 MHz.

[0109] Optionally, as shown in FIG. 7, fields in the PPDU that are transmitted by
using the narrowband may start from the EXT-SU-data part, that 1s, the HE-STFE, the
HE-LTF, and parts before the HE-STF are all transmitted by using the bandwidth of
20 MHz.

[0110] This embodiment of the present invention provides the transmission
apparatus, configured to generate and send the new extended range mode physical
layer protocol data unit PPDU. The legacy preamble part in the extended range mode
PPDU is transmitted by using the bandwidth of 20 MHz. The data part in the extended
range mode PPDU is transmitted by using the narrowband, and the bandwidth in the
narrowband transmission includes at least one of the following parameters: the
26-tone RU, the 52-tone RU, the 106-tone RU, or the 242-tone RU. In the foregoing
method, the data part in the extended range mode PPDU is transmitted by using the
narrowband, so that the transmission reliability of the data part is improved,
performance of parts in the PPDU in the EXT SU mode is more balanced, and a

converge area of long-distance transmission 1s ensured.

Embodiment 4

[0111] Referring to FIG. 12, FIG. 12 is a schematic block diagram of an extended
range mode transmission apparatus in a wireless local area network according to an
embodiment of the present invention. For example, the transmission apparatus is an
access point or a station, or a dedicated circuit or chip that implements a related
function. The transmission apparatus 1100 includes a processor 1110, a memory 1120,
a baseband circuit 1130, a radio frequency circuit 1140, and an antenna 1150. The
transmission apparatus may be the AP or the STA shown in FIG. 2. It should be noted
that components of the transmission apparatus 1100 are explained in detail in

Embodiment 3. Details are not repeatedly described.
[0112] The baseband circuit 1130 is configured to generate an extended range

mode physical layer protocol data unit PPDU. The extended range mode PPDU is
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transmitted by using a bandwidth of 20 MHz. A data part in the PPDU includes
multiple subbands that carry same data, and a bandwidth of the subband includes at

least one of the following parameters: a 26-tone RU, a 52-tone RU, a 106-tone RU, or
a 242-tone RU.

[0113] The radio frequency circuit 1140 i1s configured to send the extended range
mode PPDU.

[0114] In the foregoing method, the data part in the PPDU 1s transmitted
repeatedly. This improves transmisston reliability of the data part, so that performance
of parts in the PPDU in an EXT SU mode is more balanced, and a converge area of
long-distance transmission is ensured.

[0115] To further improve the transmission reliability of the data part in the EXT
SU mode, a transmit power of an HE-LTF field in a preamble in an EXT SU mode
may be increased. Specifically, the following manners are included.

[0116] Manner 1: The power of the high-efficiency long training field HE-LTF 1n
the extended range mode PPDU is increased by 3 dB.

[0117] Manner 2: A high-efficiency signaling HE-SIGA field in the extended
range mode PPDU includes a third identifier, and the third identifier is used to
indicate whether the power is increased.

[0118] It should be noted that specific designs for the two manners of increasing
the transmit power of the HE-LTF field are explained in detail in Embodiment 1.
Details are not repeatedly described.

[0119] Optionally, a high-efficiency signaling HE-SIGA field in the extended

range mode PPDU includes a fourth identifier, and the fourth identifier is used to
indicate the bandwidth of the subband.

[0120] It should be noted that a mapping relationship between the fourth identitier
and the bandwidth of the subband is explained in detail in Embodiment 2. Details are
not repeatedly described.

[0121} Optionally, subcarriers used by a high-efficiency short training field
HE-STF and subcarriers used by the high-efficiency long training field HE-LTF in the
extended range mode PPDU are the same as subcarriers used by the data part in the
extended range mode PPDU. Optionally, an HE-STF field may be transmitted by
using the bandwidth of 20 MHz, and only subcarriers used by the HE-LTF part are the
same as subcarriers used by the data part in the extended range mode PPDU.

Optionally, as shown in FIG. 10, an HE-STF and the HE-LTF may be transmitted by
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using the bandwidth of 20 MHz, and repeated subband transmission is performed only
on the EXT-SU-DATA part.

[0122] This embodiment of the present invention provides the transmission
apparatus, configured to generate and send the new extended range SU mode physical
layer protocol data unit PPDU. The extended range mode PPDU is transmitted by
using the bandwidth of 20 MHz. The data part in the PPDU includes multiple
subbands that carry the same data, and the bandwidth of the subband includes at least
one of the following parameters: the 26-tone RU, the 52-tone RU, the 106-tone RU,
or the 242-tone RU. Repeated transmission in the bandwidth may improve the
transmission reliability of the data part, so that the performance of the parts in the
PPDU in the EXT SU mode is more balanced, and the converge area of long-distance
transmission s ensured.

[0123] The foregoing embodiments are merely intended for describing the
technical solutions of the present invention, but not for limiting the present invention.
Although the present invention is described in detail with reference to the foregoing
embodiments, persons of ordinary skill in the art should understand that they may still
make modifications to the technical solutions described in the foregoing embodiments
or make equivalent replacements to some technical features thereof, without departing

from the scope of the technical solutions of the embodiments of the present invention.
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CLAIMS

What 1s claimed is:

1. An extended range mode transmission method, applied to a wireless local area
network WLAN, wherein the method comprises:

generating an extended range mode physical layer protocol data unit PPDU,
wherein a legacy preamble part in the extended range mode PPDU is transmitted by
using a bandwidth of 20 MHz, a data part in the extended range mode PPDU 1s
transmitted by using a narrowband, and a bandwidth in the narrowband transmission

comprises at least one of the following parameters: a 26-tone RU, a 52-tone RU, a

106-tone RU, or a 242-tone RU; and

sending the extended range mode PPDU.

2. The method according to claim 1, wherein a power of a high-efficiency long
training field HE-LTF in the extended range mode PPDU is increased by 3 dB.

3. The method according to claim 1, wherein a high-efficiency signaling
HE-SIGA field in the extended range mode PPDU comprises a first identifier, and the
first identifier is used to indicate whether a power of a high-efficiency long training
field HE-LTF is increased.

4. The method according to claim 1, wherein a high-efficiency signaling
HE-SIGA field in the extended range mode PPDU comprises a second identifier, and
the second identifier is used to indicate a bandwidth used when the narrowband
transmission is performed on the data part in the extended range SU mode PPDU.

5. The method according to any one of claims 1 to 4, wherein subcarriers used by
a high-efficiency short training field HE-STF and subcarriers used by the
high-efficiency long training field HE-LTF in the extended range mode PPDU are the
same as subcarriers used by the data part in the extended range mode PPDU.

6. An extended range mode physical layer protocol data unit PPDU transmission
method, applied to a wireless local area network WLAN, wherein the method
comprises:

generating an extended range mode physical layer protocol data unit PPDU,
wherein the extended range mode PPDU is transmitted by using a bandwidth of 20
MHz, a data part in the PPDU comprises multiple subbands that carry same data, and

a bandwidth of the subband comprises at least one of the following parameters: a
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26-tone RU, a 52-tone RU, a 106-tone RU, or a 242-tone RU; and

sending the extended range mode PPDU.

7. The method according to claim 6, wherein a power of a high-efficiency long
training field HE-LTF in the extended range mode PPDU is increased by 3 dB.

8. The method according to claim 6, wherein a high-efficiency signaling
HE-SIGA field in the extended range mode PPDU comprises a third identifier, and the
third identifier is used to indicate whether a power 1s increased.

9. The method according to claim 6, wherein a high-efficiency signaling
HE-SIGA field in the extended range mode PPDU comprises a fourth identifier, and
the fourth identifier is used to indicate the bandwidth of the subband.

10. The method according to any one of claims 6 to 9, wherein subcarriers used
by a high-efficiency short training field HE-STF and subcarriers used by the
high-efficiency long training field HE-LTF in the extended range mode PPDU are the
same as subcarriers used by the data part in the extended range mode PPDU.

11. An extended range mode physical layer protocol data unit PPDU
transmission apparatus, applied to a wireless local area network WLAN, wherein the
apparatus comprises:

a baseband circuit, configured to generate an extended range mode physical layer
protocol data unit PPDU, wherein a legacy preamble part in the extended range mode
PPDU is transmitted by using a bandwidth of 20 MHz, a data part in the extended
range mode PPDU is transmitted by using a narrowband, and a bandwidth in the
narrowband transmission comprises at least one of the following parameters: a
26-tone RU, a 52-tone RU, a 106-tone RU, or a 242-tone RU; and

a radio frequency circuit, configured to send the extended range mode PPDU.

12. The apparatus according to claim 11, wherein a power of a high-efticiency
long training field HE-LTF in the extended range mode PPDU is increased by 3 dB.

13. The apparatus according to claim 11, wherein a high-efficiency signaling
HE-SIGA field in the extended range mode PPDU comprises a first identifier, and the
first identifier is used to indicate whether a power of a high-efficiency long training

field HE-LTF is increased.

14. The apparatus according to claim 11, wherein a high-efficiency signaling
HE-SIGA field in the extended range mode PPDU comprises a second identifier, and
the second identifier is used to indicate a bandwidth used when the narrowband

transmission is performed on the data part in the extended range mode PPDU.
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15. The apparatus according to any one of claims 11 to 14, wherein subcarriers
used by a high-efficiency short training field HE-STF and subcarriers used by the
high-efficiency long training field HE-LTF in the extended range mode PPDU are the
same as subcarriers used by the data part in the extended range mode PPDU.

16. An extended range mode physical layer protocol data unit PPDU
transmission apparatus, applied to a wireless local area network WLAN, wherein the
apparatus comprises:

a baseband circuit, configured to generate an extended range mode physical
layer protocol data unit PPDU, wherein the extended range mode PPDU is transmitted
by using a bandwidth of 20 MHz, a data part in the PPDU comprises multiple
subbands that carry same data, and a bandwidth of the subband comprises at least one
of the following parameters: a 26-tone RU, a 52-tone RU, a 106-tone RU, or a
242-tone RU; and

a radio frequency circuit, configured to send the extended range mode PPDU.

17. The apparatus according to claim 16, wherein a power of a high-efficiency
long training field HE-LTF in the extended range mode PPDU is increased by 3 dB.

18. The apparatus according to claim 16, wherein a high-efficiency signaling
HE-SIGA field in the extended range mode PPDU comprises a third identifier, and the
third identifier is used to indicate whether a power 1s increased.

19. The apparatus according to claim 16, wherein a high-efficiency signaling
HE-SIGA field in the extended range mode PPDU comprises a fourth identifier, and
the fourth identifier is used to indicate the bandwidth of the subband.

20. The apparatus according to any one of claims 16 to 19, wherein subcarriers
used by a high-efficiency short training field HE-STF and subcarriers used by the
high-efficiency long training field HE-LTF in the extended range mode PPDU are the

same as subcarriers used by the data part in the extended range mode PPDU.
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310 Generate a physical layer protocol data unit (PPDU) in an extended range mode,
wherein a conventional preamble portion of the PPDU in an extended range mode is
transmitted by using bandwidth of 20 MHz; and the a data portion of the PPDU In an
extended range mode is transmitted by using a narrowband, and the bandwidth of the

narrowband transmission comprises at least one of the following parameters: 26-tone RU,
52-tone RU, 106-tone RU, and 242-tone RU

320 Send the PPDU in an extended range mode



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - abstract drawing

