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(57) ABSTRACT

The disclosure discloses a method and a system for switch-
ing a working mode for a backward compatible broadband
wireless network, in order to solve the technical problem of
switching between each working mode when various com-
patible modes based on different channelized sets exist in the
broadband wireless network. In the disclosure, an access
point (AP) indicates its current working mode by a system
configuration message; the AP instructs a non-AP associated
with the AP to switch a working mode by a mode switching
message or a frame exchange sequence; and the non-AP
switches the working mode according to instruction infor-
mation included in the mode switching message or the frame
exchange sequence after receiving the mode switching mes-
sage or the frame exchange sequence. Through the scheme
of the disclosure, a wireless point can be switched between
each working mode when various compatible modes based
on different channelized sets exist in the broadband wireless
network, thereby setting up a broadband wireless network
supporting backward compatibility.

13 Claims, 2 Drawing Sheets
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1
METHOD AND SYSTEM FOR SWITCHING
WORKING MODE FOR BACKWARD
COMPATIBLE BROADBAND WIRELESS
NETWORK

TECHNICAL FIELD

The disclosure relates to the field of wireless communi-
cations, in particular to a method and a system for switching
a working mode for a backward compatible broadband
wireless network.

BACKGROUND

At present, with the rapid development of Wireless Local
Area Network (WLAN), the demand for the coverage of the
WLAN is growing in the field of wireless networks. The
most common WLAN technologies for a series of standards,
such as 802.11a, 802.11b and 802.11g are defined in the
Institute of Electrical and Electronic Engineers (IEEE)
802.11 group; since then, other task groups appear succes-
sively to devote to the development of the specification
referring to the improvement of conventional 802.11 tech-
nology, for example, the 802.11n task group sets a High
Throughput (HT) requirement and supports a data rate as
high as 600 Mbps; and the 802.11ac task group further puts
forward the concept of Very High Throughput (VHT) to
increase the data rate to 1 Gbps. A new protocol needs to be
backward compatible with the previous protocols.

In 802.11, an Access Point (AP) and a plurality of
non-APs associated with the AP make up a Basic Service Set
(BSS), as shown in FIG. 1. The WLAN defined by
IEEE802.11 uses the Carrier Sense Multiple Access
(CSMA) mechanism with Collision Avoidance (CA) to
enable multiple points to share a wireless channel.

In IEEE802.11 technology, a channelized set refers to a
set consisting of multiple channels of 20 MHz defined from
a predefined or fixed start frequency and multiple broadband
channels consisting of these channels of 20 MHz in a given
frequency band. These channels of 20 MHz making up the
set are also called basic channels and other channels con-
sisting of these basic channels are also called broadband
channels. A broadband channel includes a basic channel
called a main channel, which is used for broadcasting
control information. In a channelized set, each basic channel
has a unique channel number.

In the description of the disclosure, available channels
refer to a group of non-overlapped basic channels defined in
a channelized set or the set of these basic channels; and a
working channel refers to an available channel being used or
to be used by a wireless device.

In the technology defined by a series of standards of
IEEE802.11, a license-free ISM frequency band is channel-
ized into multiple channels of 20 MHz according to the basic
channel bandwidth of 20 MHz. An interval of 5 MHz exists
between adjacent channel center frequencies; and the chan-
nels are numbered according to a given or predefined start
frequency. Multiple channels defined above are taken as
working channels in IEEE802.11. For example, in a fre-
quency band of 2.4 GHz, fourteen adjacent channels of 20
MHz are defined in IEEE802.11 to serve as available chan-
nels; and these available channels and their adjacent avail-
able channel have a 5 MHz interval in terms of center
frequency, and are overlapped with one another. For another
example, in a frequency band of 5 GHz, five channels of 20
MHz between 5.735 GHz and 5.835 GHz are defined in
IEEE802.11 to serve as available channels; and these avail-
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able channels and their adjacent available channel have a 20
MHz interval in terms of center frequency and are not
overlapped with one another.

In some cases, the frequency planning of some countries
cannot be fully utilized under the definition of channeliza-
tion. For example, in a frequency band of 5 GHz in China,
a frequency band of 125 MHz in total between 5.725 GHz
to 5.850 GHz can be used for the WLAN, and the frequency
band can be divided into six available channels of 20 MHz,
or a signal of 120 MHz bandwidth can be defined by a more
effective channelization scheme. Whereas, a problem of
center frequency deviation exists between the more effective
channelization scheme and the conventional 5 GHz chan-
nelization scheme, so that the WLAN equipment cannot
perform simple expansion processing on the efficient chan-
nelization scheme according to the conventional channel-
ization scheme; and particularly, devices cannot communi-
cate with each other in the conventional way when working
in a WLAN according to different channelization schemes.
In such case, multiple working modes may coexist, wherein
the working mode refers to that a data transmission signal is
transmitted by a channel defined by a channelized set and a
corresponding bandwidth, or a frame exchange sequence is
transmitted by a channel defined by one or more channelized
sets and a corresponding bandwidth. The frame exchange
sequence refers to the sending of a series of wireless frames
and corresponding wireless frame feedback required to
complete one data transmission. For example, generally, a
transmitted data frame may follow an acknowledgement
frame from a receiver; and before a long data frame is sent,
a receiver and a sender may exchange two short wireless
frames to reserve a channel to send the data frame subse-
quently.

Therefore, how to design a more effective channelization
scheme compatible with the conventional channelization
scheme and provide a method for switching between differ-
ent working modes is a problem to be solved in a new
generation of broadband-based 802.11 protocol.

SUMMARY

In view of this, the main objective of the disclosure is to
provide a method and a system for switching a working
mode for a backward compatible broadband wireless net-
work, in order to solve the technical problem of switching
between each working mode when various compatible
modes based on different channelized sets exist in a broad-
band wireless network.

To achieve the objective above, the technical scheme of
the disclosure is implemented as follows.

A method for mode switching for a backward compatible
broadband wireless network includes:

an AP indicates its current working mode by a system
configuration message;

the AP instructs a non-AP associated with the AP to switch
a working mode by a mode switching message or a frame
exchange sequence; and

the non-AP switches the working mode according to
instruction information included in the mode switching
message or the frame exchange sequence after receiving the
mode switching message or the frame exchange sequence.

Preferably, the process that the AP instructs a non-AP
associated with the AP to switch a working mode may
include:

the AP in working mode 1 sends a mode switching
message to the non-AP associated with the AP, wherein the
mode switching message is used for instructing the non-AP
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associated with the AP that the AP will be switched to
working mode 2 within a specified switching time; and

the AP is switched to a specified working mode within the
specified switching time, and the non-AP associated with the
AP is switched to working mode 2 within a specified
switching time after receiving the mode switching message,

wherein the working mode 1 is a first or second working
mode, and correspondingly, the working mode 2 is a second
or first working mode.

Preferably, the process that the AP instructs a non-AP
associated with the AP to switch a working mode may
include:

the AP sends mode switching message 1 in working mode
1, wherein the mode switching message 1 is used for
instructing the non-AP associated with the AP that the AP
will be switched to working mode 2 within a specified
switching time;

the non-AP associated with the AP is switched to working
mode 2 within a specified time according to the instruction
after receiving the mode switching message 1;

the AP, after completing a transmission task on a channel
in working mode 2, sends mode switching message 2 on the
channel in working mode 2 to instruct the non-AP associated
with the AP that the AP will be switched back to working
mode 1 within a specified time; and

the non-AP associated with the AP is switched to working
mode 1 within a specified time according to the instruction
after receiving the mode switching message 2,

wherein the working mode 1 is a first or second working
mode, and correspondingly, the working mode 2 is a second
or first working mode.

Preferably, the process that the AP instructs a non-AP
associated with the AP to switch a working mode may
include:

the AP in working mode 1 instructs the non-AP associated
with the AP through a frame exchange sequence that data
should be sent in working mode 2 subsequently and notifies
by the frame exchange sequence a maximum duration for
sending data in working mode 2 to the non-AP associated
with the AP;

the AP and the non-AP are switched to working mode 2
to transmit data within a specified time according to the
instruction after completing triggering of the frame
exchange sequence for mode switching; and

the AP and the non-AP are switched back to working
mode 1 at once after completing data transmission in work-
ing mode 2,

wherein the working mode 1 is a first or second working
mode, and correspondingly, the working mode 2 is a second
or first working mode.

Furthermore, the non-AP in working mode 1 may instruct
the AP through a frame exchange sequence that data will be
sent in working mode 2 subsequently and notifies through
the frame exchange sequence a maximum duration for
sending data in working mode 2 to the AP;

the non-AP and the AP are switched to working mode 2
to transmit data within a specified time according to the
instruction after completing triggering of the frame
exchange sequence for mode switching; and

the non-AP and the AP are switched back to working
mode 1 at once after completing data transmission in work-
ing mode 2.

Preferably, the process that the AP instructs a non-AP
associated with the AP to switch a working mode may
include:

the AP sends a system configuration message in first and
second working modes independently and respectively, and
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further indicates time division for Medium Access Control
(MAC) in each working mode respectively; and

the non-AP interacts with the AP at a point competition
part and accesses a network on a channel corresponding to
the first or second working mode according to a time zone
which is divided for the MAC in each working mode and
indicated by the system configuration message that is broad-
cast in the first or second working mode, and the non-AP
further transmits data in a corresponding working mode.

Preferably, the non-AP may keep silence in its original
working mode when not supporting a working mode to be
switched to.

Preferably, the system configuration message indicating a
current working mode may include one or more of the
following: working mode indication, channel indication,
bandwidth indication, national area code indication and
channel planning indication.

Based on the method, the disclosure further discloses a
system for mode switching for a backward compatible
broadband wireless network to implement the method. The
system includes an AP and a non-AP, the functions of which
refer to what is described in the flow of the method and the
embodiments.

Through the scheme of the disclosure, a wireless point can
be switched between each working mode when various
compatible modes based on different channelized sets exist
in a broadband wireless network, thereby setting up a
broadband wireless network supporting backward compat-
ibility. Other features and advantages of the disclosure will
be explained in the following description, and partially clear
from the description or understood through the implemen-
tation of the disclosure. The objectives and other advantages
of the disclosure can be implemented and obtained through
the structures particularly specified in the description, claims
and drawings herein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing the structure of a basic
service set;

FIG. 2 is a diagram showing the scheme of a first
channelized set and a second channelized set;

FIG. 3 is a diagram showing a mode switching process in
the first embodiment of the disclosure;

FIG. 4 is a diagram showing a mode switching process in
the second embodiment of the disclosure;

FIG. 5 is a diagram showing a mode switching process in
the third embodiment of the disclosure; and

FIG. 6 is a diagram showing a mode switching process in
the fourth embodiment of the disclosure.

DETAILED DESCRIPTION

The preferred embodiments of the disclosure are
described below with reference to the drawings, and it
should be understood that the preferred embodiments herein
are intended to describe and explain the disclosure instead of
limiting the disclosure. In the case of no conflict, the
embodiments of the application and features therein can be
combined with each other. In the embodiments of the
disclosure, the channel bandwidths referred herein include
channel bandwidths of 20 MHz, 40 MHz, 80 MHz, 120
MHz and 160 MHz and other larger channel bandwidths
with 20 MHz as a unit.

A frequency band of 5.725 GHz to 5.850 GHz is described
in the following embodiments as an example. A first chan-
nelized set corresponding to a first channelization scheme
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includes five basic channels of 20 MHz which take 5 GHz
as a start frequency and are defined in the frequency band of
5.735 GHz to 5.835 GHz and conforming to the conven-
tional IEEE802.11 specification, and two channels of 40
MHz and 80 MHz consisting of the basic channels. A second
channelized set corresponding to a second channelization
scheme includes six basic channels of 20 MHz taking 4.9925
GHz as a start frequency and defined in the frequency band
of 5.725 GHz to 5.850 GHz and three channels of 40 MHz,
one or two channels of 80 MHz and one channel of 120 MHz
consisting of the basic channels, as shown in FIG. 2.

In the following embodiments, the following working
modes are defined, but it should be noted that what described
in the disclosure is not limited to the following two working
modes.

A first working mode refers to one in which an AP works
on a channel in the first channelized set, i.e., a traditional
working mode.

A second working mode refers to one in which an AP
works on a channel in the second channelized set, i.e., an
enhanced working mode.

The two working modes can coexist and are switchable.

The AP works on the channels in the first and second
channelized sets alternately in terms of time, but only sends
a system configuration message and completes the accessing
process of a non-AP on the channel in the first or second
channelized set, i.e., in a mixed working mode.

The AP works on the channels in the first and second
channelized sets alternately in terms of time, and can send
a system configuration message and complete the accessing
process of the non-AP on the channels in the first and second
channelized sets, i.e., in a dual-mode working mode.

First Embodiment

FIG. 3 is a diagram showing a channel switching process
in the embodiment, and the application scenario of the
embodiment is that an AP instructs a non-AP to switch from
the first working mode to the second working mode at a
time. In the embodiment, the AP supports the first and
second working modes and works in the first working mode
currently; and when the AP detects that the non-AP associ-
ated with the AP can support the second working mode
currently or it is necessary to switch from the first working
mode to the second working mode due to some reasons,
switching is executed as follows:

Step 1: The AP indicates that it works on a channel in the
first working mode currently by working channel and chan-
nel planning information in a transmitted system configu-
ration message, such as a beacon frame.

Step 2: When the switching condition is met, for example,
all the non-APs support the second working mode or the
channel disturbance in the first working mode is too large
now, the AP sends a mode switching message on the channel
in the first working mode, such as including the channel
switching information of the second channelized set, to an
associated non-AP to instruct it that the AP will be switched
to the channel in the second working mode within the
specified time.

Step 3: The AP is switched to the channel in the second
working mode within the switching time indicated by the
mode switching message, and sends a system configuration
message on the channel in the second working mode, such
as a beacon frame, to establish a transmission environment.
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Step 4: The non-AP is switched to the specified channel
in the second working mode within the indicated switching
time to start working after receiving the mode switching
message.

Step 5: If the non-AP does not support the second
channelized set, the non-AP stops the association with the
AP within the specified time.

The process above is the switching from the first working
mode to the second working mode, and the process of
switching from the second working mode to the first work-
ing mode is similar to the process above, thereby needing no
further description.

Second Embodiment

FIG. 4 is a diagram showing a channel switching process
of the embodiment; and the application scenario of the
embodiment is that an AP works in working mode 1 and
instructs a non-AP to switch from working mode 1 to
working mode 2 temporarily and then switch back to work-
ing mode 1, wherein working mode 1 is a first or second
working mode defined in the disclosure, and correspond-
ingly, working mode 2 is a second or first working mode
defined in the disclosure. In the embodiment, the AP sup-
ports the first and second working modes, and the non-AP
supports the first and second working modes or only sup-
ports the first working mode. The switching process is as
follows:

Step 1: The AP indicates that it supports working on the
channel in the first and/or second working mode and the
corresponding bandwidth in a transmitted system configu-
ration message, such as a beacon frame.

Step 2: When working in working mode 1, the AP sends
mode switching message 1 to instruct the non-AP associated
with the AP that the AP will be switched to working mode
2 within the switching time specified in mode switching
message 1.

The mode switching message can be one or more mes-
sages, or various messages, for example, a mode switching
message or a phased coexistence operation management
frame is used for instructing the non-AP associated with the
AP to switch a working mode, and another control frame,
such as CTS-TO-SELF, is used for notifying the working
duration in working mode 2.

Step 3: The non-AP associated with the AP is switched to
working mode 2 to work within the specified time according
to the instruction after receiving the mode switching mes-
sage if the non-AP supports working mode 2; and the
non-AP associated with the AP continues to work in working
mode 1 but keeps silence within the specified time, i.e., not
sending a wireless frame, after receiving the mode switching
message if the non-AP does not support working mode 2.

Step 4: The AP, after completing a transmission task on
the channel in working mode 2, sends mode switching
message 2 or a signal on the channel in working mode 2 to
instruct the associated non-AP that the AP will be switched
back to working mode 1 within the specified time or at once.

The mode switching message 2 or the signal can be one
or more messages or signals or various messages or signals,
for example, one message or signal is used for instructing
the working mode switching, and another message or signal
is used for notifying the working duration in working mode
1.

Step 5: The non-AP which is switched to working mode
2 according to mode switching message 1 in Step 3, is
switched to working mode 1 to work within the specified












