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METHOD FOR SENDING SYNC BEACON MESSAGE BY NAN
DEVICE, AND DEVICE

TECHNICAL FIELD

[0001] The present invention relates to the communications field, and in particular, to a method
for sending a sync beacon message by aNAN device, and adevice.

BACKGROUND

[0002] A basic standard of a wireless broadband (WIreless-Fidelity, Wi-Fi) technology is an
802.11 protocol formulated by the Institute of Electrica and Electronics Engineers (Institute of
Electrical and Electronics Engineers, IEEE). A central node, that is, an access point (Access Point,
AP), and a least one station (Station, STA) are included. The STA exchanges a message with the AP
to join anetwork served by the AP. A network structure and data transmission in the 802.11 protocol
impose a restriction on mobility, and it is relatively difficult to perform service discovery for a node
not connected to the AP. Therefore, related standardization organizations formulate new standards
based on the 802.11 protocol, to achieve a service discovery effect without requiring association. A
neighbor awareness network (Neighbor Awareness Network, NAN) is one mechanism.

[0003] By means of the NAN mechanism, al devices participating in the NAN mechanism are
synchronized when there is no central node. NAN mechanism maintenance work and service
discovery work are performed in a discovery window (discovery window, DW) specified in the
NAN mechanism. After service discovery is performed, a corresponding connection may be
established between the devices based on information obtained in the service discovery, to form a
cluster (Cluster), thereby performing data transmission. The devicesin the NAN mechanism include
two roles (Role): a master device (master) and a non-master device (non-master). The master
includes an anchor master device (anchor master, AM) and a non-anchor master, and states (State)
of both are a sync (sync) state by default. The non-master has two states. non-master sync and
non-master non-sync. Each device may constantly change between three states: master, non-master
sync, and non-master non-sync, and stay in one state.

[0004] When all the devices in the NAN mechanism wake up in the DW, a device that isin a
master role and that isin a non-master sync state sends a sync beacon (sync beacon) message. The

message carries information about an AM, including an anchor master rank (anchor master rank,
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AMR), an anchor master beacon transmission time (anchor master beacon transmission time,
AMBTT), atime synchronization function (time synchronization function, TSF), a cluster identifier
(Cluster ID), and a master rank (master rank, MR) or the like that is of the device. The message is
used to synchronize another NAN device in acluster with an AM in the cluster, that is, to set related
information of the device according to areceived sync beacon.

[0005] In a prior-art NAN specification, when a NAN device A in a cluster 1 receives a sync
beacon message sent by a device B in another cluster 2, if a cluster grade (Cluster grade, CG) value
that is of the cluster 2 and that is obtained by the NAN device A according to the beacon message is
greater than a CG value of the cluster 1, the NAN device A leaves the cluster 1, merges (merge) to
the cluster 2 in a master role, sends a sync beacon message in a DW of the cluster 1 in a process in
which the NAN device A merges to the cluster 2. The sync beacon message carries information of
the cluster 2 for spreading, so that a device that isin the cluster 1 and that senses a sync beacon aso
merges to the cluster 2 in a master role. As stated in the prior art, a backoff window of a master is
[0, 15]. Therefore, sync beacon messages sent by masters that merge to the cluster 2 easily conflict
with each other. Consequently, another NAN device in the cluster 2 may not receive a sync beacon,

resulting in awaste of air interface resources.

SUMMARY

[0006] Embodiments of the present invention provide a method for sending a sync beacon
message by a NAN device, and a device, so as to resolve a problem of a sync beacon message
conflict that occurs when the NAN device merges to anew cluster in a master role.
[0007] According to a first aspect, a method for sending a sync beacon message by a NAN
deviceis provided, including:

receiving, by a first device that is on a NAN and that is located in a first cluster, a
message, where the message includes first cluster information of a second cluster; and

when merging to the second cluster, sending, by the first device, a sync beacon message
in the second cluster according to arole and a state of the first device in the first cluster.
[0008] The first device herein may receive a message sent by a second device that is in the
second cluster, where the message includes the first cluster information of the second cluster; or
receive a message sent by a third device that isin the first cluster, where the third device is located
in a first NAN data cluster NDC of the first cluster, and the message includes the first cluster
information of the second cluster; or receive a message sent by a fourth device that is in the first
cluster, where the message includes the first cluster information of the second cluster.

[0009] Thefirst cluster information may include at least one of a cluster identifier of the second
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cluster, afirst anchor master rank AMR, a first anchor master beacon transmission time AMBTT, a
first time synchronization function TSF, or afirst hop count HC.
[0010] Therefore, in this application, when the first device merges to the second cluster, unlike
the prior art in which the first device merges to the second cluster in a master role and sends a sync
beacon message in the second cluster, whether to send the sync beacon message is determined
according to the role and the state of the first device in the first cluster. Backoff intervalsin different
roles and states are different, or the sync beacon message is not sent in a specific role and state,
thereby avoiding the problem of the sync beacon conflict that occurs when multiple devices merge
to the second cluster.
[0011] In a possible design, the sending a sync beacon message in the second cluster according
to arole and a state of thefirst devicein the first cluster includes:

if the role and the state of the first device in the first cluster is a master device or a
non-master device, and the state is a sync state, sending, by the first device, the sync beacon
message in the second cluster.
[0012] In a possible design, before the sending, by the first device, the sync beacon message,
the method further includes:

setting, by the first device, information of the first device according to the first cluster
information.
[0013] Therefore, when determining to merge to the second cluster, the first device can set the
information of the first device according to the received first cluster information of the second
cluster, so that the first device is enabled to interconnect and intercommunicate with a device in the
second cluster in atimely manner when merging to the second cluster.
[0014] In a possible design, the setting, by the first device, information of the first device
according to the first cluster information includes. setting, by the first device, at least one of a
cluster identifier of the first device, anchor master information, a second TSF, or arole and a state
of the first device. The cluster identifier of the first device is the cluster identifier of the second
cluster. The anchor master information includes at |east one of a second AMR, asecond AMBTT, or
a second HC, where a value of the second AMR is the same as a value of the first AMR, avalue of
the second AMBTT is the same as a value of the first AMBTT, and a value of the second HC is a
value of thefirst HC plus 1. The second TSF is the same asthe first TSF. The role of the first device
isamaster device, and the state is a sync state by default; or the role and the state of the first device
are the same as the role and the state of the first device in the first cluster; or arole and state after
setting of the first device are determined by comparing at least one item of information before

setting of the first device and at least one item of thefirst cluster information, where the information
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includes an auxiliary master rank MR before setting of the first device, an HC before setting, and an
AMBTT before setting.

[0015] Therefore, when the first device sets the information of the first device after determining
to merge to the second cluster, an HC that represents a quantity of hops needs to be increased by 1.
Also unlike the prior art in which the first device directly merges to the second cluster in a master
role, the role and the state of the first device may be set to a master, or the role and the state of the
first device may be set to be the same as the role and the state of the first device in the first cluster,
and other information is consistent with corresponding information in the received first cluster
information of the second cluster, so that the first device is enabled to interconnect and
intercommunicate with the device in the second cluster in atimely manner.

[0016] In a possible design, before the setting, by the first device, information of the first
device, the method further includes: if the first device receives the message from the second device,
obtaining, by the first device, an MR of the second device; if the first device receives the message
from the third device, obtaining, by the first device, an MR of the third device; or if the first device
receives the message from the fourth device, obtaining, by the first device, an MR of the fourth
device.

[0017] In a possible design, the determining, according to arole and a state of the first devicein
the first cluster, whether to send a sync beacon message in the second cluster includes. when the
role and the state of the first device are set to be the same as the role and the state of the first device
in the first cluster, and if the role after setting is the master device or a non-master device, and the
state after setting is the sync state, determining, by the first device, to send the sync beacon message
in the second cluster; or if the role after setting is a non-master device, and the state after settingisa
non-sync state, determining, by the first device, not to send the sync beacon message in the second
cluster.

[0018] The sync beacon message carries at least one item of information after setting of the first
device. Therefore, when the first device merges to the second cluster, if the role after setting is the
non-master device and the state after setting is the non-sync state, the sync beacon message does not
need to be sent. This avoids a sync beacon message conflict, and may further save an air interface
resource.

[0019] In a possible design, the method further includes: when the role of the first device is set
to the master device, recording, by the first device, the role and the state of the first device in the
first cluster. The determining, according to a role and a state of the first device in the first cluster,
whether to send a sync beacon message in the second cluster includes: if the role of the first device

in the first cluster is the master device or a non-master device, and the state is the sync state,
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determining, by the first device, to send the sync beacon message; or if the role of the first devicein
the first cluster is a non-master device, and the state is a non-sync state, determining, by the first
device, not to send the sync beacon message in the second cluster.

[0020] That is, when merging to the second cluster, the first device merges to the second cluster
in a master role, but determines, according to the role and the state of the first device in the first
cluster before merging to the second cluster, whether to send the sync beacon message in the second
cluster. The role and the state of the first device in the first cluster are not necessarily the master, a
backoff interval of the master roleis[0, 15], a backoff interval of a device that isin the non-master
role and that isin the sync state is [0, 31], and a device that is the non-master role and that isin the
non-sync state does not send the sync beacon message. Therefore, a conflict between sync beacon
messages sent by devices merging to the second cluster can be avoided.

[0021] In a possible design, the sync beacon message may be sent in the second cluster after a
backoff interval is modified. This may specifically include: when the role of the first deviceis set to
the master device, modifying, by the first device, a backoff interval, where a modified backoff
interval is greater than the backoff interval before the modification; and sending, by the first device,
the sync beacon message in the second cluster according to the modified backoff interval.

[0022] Therefore, if the first device is set to be in the master role when merging to the second
cluster, the first device sends the sync beacon message in the second cluster, but the first device may
modify the backoff interval before sending the sync beacon message, so that the modified backoff
interval is greater than the backoff interval before the modification. In this way, a probability that
backoff values randomly selected by devices merging to the second cluster may be the same is
reduced, thereby avoiding a conflict between sync beacon frames that are sent.

[0023] In a possible design, when the role and the state of the first device are determined by
comparing the at least one item of the information before setting of the first device and the at least
one item of the second cluster information, if the role after setting is the master device or a
non-master device, and the state after setting is the sync state, determining, by the first device, to
send the sync beacon message in the second cluster; or if the role after setting is a non-master
device, and the state after setting is a non-sync state, determining, by thefirst device, not to send the
sync beacon message in the second cluster.

[0024] For example, a role before setting of the first device is the master, and the MR is less
than an MR in the second cluster information. Then, the role after setting of the first device is the
non-master, the state after setting is the sync state, and after merging to the second cluster, the first
device determines to send the sync beacon frame. For another example, a role before setting of the

first device is the non-master, a state before setting is the sync state, and a value of the HC is less
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than a value of an HC in the second cluster. Then, the role after setting of the first device is the
non-master, the state after setting is the non-sync state, and after merging to the second cluster, the
first device does not send the sync beacon frame. This may avoid a sync conflict problem, and may
further save an air interface resource.

[0025] In a possible design, the method further includes. if the first device receives the first
cluster information sent by the second device, and the first device is located in at least one NDC,
determining, by the first device, to send, in the at least one NDC, second cluster information of the
second cluster, where the second cluster information includes at least one item of information after
setting of the first device.

[0026] Therefore, if the first device receives the first cluster information from the second device
in the second cluster, if the first deviceis located in the at least one NDC in the first cluster, the first
device aso sends information of the second cluster in the at least one NDC, so that a device that is
in the at least one NDC and that obtains the information of the second cluster through listening also
connects to the second cluster. In this way, after the first device spreads the cluster information of
the second cluster in the NDC in the first cluster, a spreading scope of the cluster information of the
second cluster is enlarged, and faster spreading of the cluster information may be implemented by
using the NDC.

[0027] In a possible design, the method further includes: if the first device has received the
second cluster information sent by any other device in thefirst cluster, canceling, by the first device,
sending of the second cluster information in the at least one NDC.

[0028] Therefore, the second cluster information may be prevented from being repeatedly sent
in the at least one NDC, thereby reducing air interface overheads.

[0029] In a possible design, the method further includes: if the first device receives the message
from the third device, determining, by the first device, to send, in another NDC except the first
NDC among all NDCs in which the first device is located, second cluster information of the second
cluster, where the second cluster information includes at least one item of information after setting
of thefirst device.

[0030] The third device is a device in any NDC in the first cluster. Therefore, when the first
device receives the message sent by the third device, information of the second cluster may be sent
in another NDC in which the first device is located, a spreading scope of the cluster information of
the second cluster is enlarged, and faster spreading of the cluster information may be implemented
by using the NDC.

[0031] In a possible design, the method further includes: if the first device has received the
second cluster information from any one of the remaining NDCs, canceling, by the first device,
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sending of the second cluster information in the remaining NDCs.
[0032] Therefore, the information of the second cluster may be prevented from being repeatedly
sent in the first cluster, thereby reducing air interface overheads.
[0033] In a possible design, the method further includes. updating, by the first device, at least
one of an NDC management window, NDC data link NDL information, a group key, or a device
identifier of thefirst device.
[0034] Therefore, after merging to the second cluster, the first device may interconnect and
intercommunicate with a device in the second cluster according to updated information.
[0035] According to a second aspect, afirst device is provided, where the first device is located
on a neighbor awareness network NAN, and includes:

a receiving unit, configured to receive a message, where the message includes first
cluster information of a second cluster; and

afirst determining unit, configured to: when the first device merges to the second cluster,
send a sync beacon message in the second cluster according to arole and a state of the first device
in afirst cluster.
[0036] In a possible design, the first determining unit is configured to: if the role and the state of
the first device in the first cluster is a master device or a non-master device, and the state is a sync
state, send, by the first device, the sync beacon message in the second cluster.
[0037] In apossible design, thefirst device further includes:

a setting unit, configured to: before the first device sends the sync beacon message, set
information of the first device according to the first cluster information.
[0038] In a possible design, the first cluster information includes a least one of a cluster
identifier of the second cluster, a first anchor master rank AMR, a first anchor master beacon
transmission time AMBTT, afirst time synchronization function TSF, or afirst hop count HC.
[0039] In a possible design, the setting unit is configured to:

set at least one of a cluster identifier of the first device, anchor master information, a
second TSF, or arole and a state of the first device, where

the cluster identifier of the first device isthe cluster identifier of the second cluster;

the anchor master information includes at least one of a second AMR, asecond AMBTT,
or asecond HC, where a value of the second AMR is the same as a value of the first AMR, avalue
of the second AMBTT is the same as avaue of the first AMBTT, and a value of the second HC is a
value of thefirst HC plus 1;

the second TSF is the same as the first TSF; and

the role of the first device is a master device, and the state is a sync state by default; or
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the role and the state of the first device are the same as the role and the state of the first device in
the first cluster; or arole and state after setting of the first device are determined by comparing at
least one item of information before setting of the first device and at least one item of the first
cluster information, where the information before setting includes an auxiliary master rank MR
before setting of the first device, an HC before setting, and an AMBTT before setting.
[0040] In a possible design, the receiving unit is configured to receive a message sent by a
second device that is in the second cluster, where the message includes the first cluster information
of the second cluster; or receive a message sent by a third device that is in the first cluster, where
the third device is located in a first NAN data cluster NDC of the first cluster, and the message
includes the first cluster information of the second cluster; or recelve a message sent by a fourth
device that is in the first cluster, where the message includes the first cluster information of the
second cluster.
[0041] In a possible design, before the information of the first device is set, the first device
further includes an obtaining unit, configured to:

if the first device receives the message from the second device, obtain an MR of the
second device;

if the first device receives the message from the third device, obtain an MR of the third
device; or

if the first device receives the message from the fourth device, obtain an MR of the
fourth device.
[0042] In apossible design, the first determining unit is configured to:

when the role and the state of the first device are set to be the same as the role and the
state of the first device in the first cluster, and if the role after setting is the master device or a
non-master device, and the state after setting is the sync state, determine to send the sync beacon
message in the second cluster; or

if the role after setting is a non-master device, and the state after setting is a non-sync
state, determine not to send the sync beacon message in the second cluster.
[0043] In apossible design, thefirst device further includes:

a recording unit, configured to: when the role of the first device is set to the master
device, record the role and the state of the first device in the first cluster, where

the first determining unit is configured to:

if the role of the first device in the first cluster is the master device or a non-master
device, and the state is the sync state, determine to send the sync beacon message; or

if the role of the first device in the first cluster is a non-master device, and the state is a
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non-sync state, determine not to send the sync beacon message in the second cluster.
[0044] In apossible design, the first determining unit is configured to: when the role of the first
device is set to the master device, determine to send the sync beacon message in the second cluster;
and

the setting unit is further configured to modify a backoff interval, where a modified
backoff interval is greater than the backoff interval before the modification.
[0045] In a possible design, the first determining unit is configured to:

when the role and the state of the first device are determined by comparing the at least
one item of the information before setting of the first device and the at least one item of the second
cluster information, if the role after setting is the master device or a non-master device, and the state
isthe sync state, determine to send the sync beacon message in the second cluster; or

if the role after setting is a non-master device, and the state after setting is a non-sync
state, determine not to send the sync beacon message in the second cluster.
[0046] In a possible design, the first device further includes a second determining unit,
configured to:

if the first device receives the first cluster information sent by the second device, and the
first device islocated in at least one NDC, determine, by the first device, to send, in the at least one
NDC, second cluster information of the second cluster, where the second cluster information
includes at least one item of information after setting of the first device.
[0047] In apossible design, thefirst device further includes:

afirst cancellation unit, configured to: if the first device has received the second cluster
information sent by any other device in the first cluster, cancel sending of the second cluster
information in the at least one NDC.
[0048] In a possible design, the first cancellation unit is configured to:

compare information that is carried in the second cluster information sent by the any
device and the information after setting of the first device; and

if the first AMBTT is less than a fourth AMBTT carried in the second cluster
information, or the first HC is greater than afourth HC carried in the second cluster information, or
the first AMR is less than a fourth AMR carried in the second cluster information, or the device
rank MR of the first device is less than an MR of the any device, cancel sending of the second
cluster information in the at least one NDC.
[0049] In a possible design, the first device further includes a third determining unit, configured
to:

if the first device receives the message from the third device, determine to send, in
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another NDC except the first NDC among al NDCs in which the first device is located, second
cluster information of the second cluster, where the second cluster information includes at least one
item of information after setting of the first device.

[0050] In a possible design, thefirst device further includes:

a second cancellation unit, configured to: if the first device has received the second
cluster information from any one of the remaining NDCs, cancel sending of the second cluster
information in the remaining NDCs.

[0051] In a possible design, the first device further includes a fourth determining unit,
configured to:

if the first device receives the message from the fourth device, determine to send second
cluster information of the second cluster in the first cluster, where the second cluster information
includes at least one item of information after setting of the first device.

[0052] In apossible design, the first device further includes a third cancellation unit, configured
to:

if the first device has received the second cluster information sent by any device in the
first cluster, cancel sending of the second cluster information in the first cluster.

[0053] In apossible design, the setting unit is further configured to:

update at least one of an NDC management window, NDC data link NDL information, a
group key, or adevice identifier of the first device.

[0054] According to another aspect, a first device is provided, where the first device has a
function for implementing actions of the first device in the foregoing method designs. The function
may be implemented by using hardware or by using hardware executing corresponding software.
The hardware or software includes one or more modules corresponding to the foregoing function.
[0055] In a possible design, the first device includes a processor and a network interface. The
processor is configured to support the first device in performing a corresponding function in the
foregoing method. The network interface is configured to support the first device in sending and
receiving a message. For example, the network interface is configured to receive a message, where
the message includes first cluster information of a second cluster; and the processor is configured
to: when determining to merge to the second cluster, set information of the first device according to
the first cluster information. The first device may further include a memory. The memory is coupled
to the processor and is configured to store a necessary program instruction and data of the first
device.

[0056] In comparison with the prior art, according to the method provided in the present

invention, when the first device receives the first cluster information of the second cluster, whether
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to send the sync beacon message in the second cluster can be determined according to the role and
the state of the first device in the first cluster. This may avoid a problem of a sync beacon conflict
generated when devices all merge to the second cluster in the master role and send a sync beacon
message. For example, when the role of the first device in the first cluster is non-master, and the
state is non-sync, the first device does not need to send a sync beacon message. This may avoid a
sync beacon conflict, and may further save an air interface resource.

BRIEF DESCRIPTION OF DRAWINGS

[0057] To describe the technical solutions in the embodiments of the present invention or in the
prior art more clearly, the following briefly describes the accompanying drawings required for
describing the embodiments or the prior art. Apparently, the accompanying drawings in the
following description show merely some embodiments of the present invention, and a person of
ordinary skill in the art may still derive other drawings from these accompanying drawings without
credtive efforts.

[0058] FIG 1 is a schematic diagram of a NAN network architecture that includes two clusters
according to an embodiment of the present invention;

[0059] FIG 2 is a schematic connection diagram of an NDC in a same cluster according to an
embodiment of the present invention;

[0060] FIG 3 is a schematic flowchart of a method for sending a sync beacon message
according to an embodiment of the present invention;

[0061] FIG 4 is a schematic flowchart of a method for sending a sync beacon message
according to an embodiment of the present invention;

[0062] FIG 5 is a schematic flowchart of a method for sending a beacon and setting anchor
master information after a NAN device sets information according to an embodiment of the present
invention;

[0063] FIG 6 is a schematic flowchart of a method for sending a beacon and setting anchor
master information after a NAN device sets information according to an embodiment of the present
invention;

[0064] FIG 7 is a schematic flowchart of a method for sending a beacon and setting anchor
master information after a NAN device sets information according to an embodiment of the present
invention;

[0065] FIG 8 is a schematic flowchart of a method for spreading cluster information after a
NAN device sets information according to an embodiment of the present invention;

[0066] FIG 9 is a schematic flowchart of a method for spreading cluster information after a
11
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NAN device sets information according to an embodiment of the present invention;

[0067] FIG 10 is a schematic flowchart of a method for spreading cluster information after a
NAN device sets information according to an embodiment of the present invention;

[0068] FIG 11 isaschematic structural diagram of afirst device according to an embodiment of
the present invention;

[0069] FIG. 12 isaschematic structural diagram of afirst device according to an embodiment of
the present invention;

[0070] FIG 13 isaschematic structural diagram of afirst device according to an embodiment of
the present invention; and

[0071] FIG. 14 isaschematic structural diagram of afirst device according to an embodiment of

the present invention.

DESCRIPTION OF EMBODIMENTS

[0072] The following clearly and completely describes the technical solutions in the
embodiments of the present invention with reference to the accompanying drawings in the
embodiments of the present invention. Apparently, the described embodiments are merely some but
not al of the embodiments of the present invention. All other embodiments obtained by a person of
ordinary skill in the art based on the embodiments of the present invention without creative efforts
shall fall within the protection scope of the present invention.

[0073] The embodiments of the present invention apply to a NAN. The NAN may include
multiple clusters, and coverage areas of the clusters may have an overlapping region. FIG 1isa
schematic diagram of a NAN network architecture that includes two clusters. A NAN cluster 1 and
a NAN cluster 2 shown in FIG 1 each includes multiple NAN devices and/or NANZ2.0 devices.
Synchronization, maintenance work, and service discovery work may be performed between the
NAN devices. A cluster may include multiple NAN data clusters (NAN Data Cluster, NDC) (which
may also be referred to as a data group or another name). Each NDC may be construed as a group
(group) including NANZ2.0 devices, and is a group established for transmitting data between at least
two NAN2.0 devices. That is, a NAN2.0 device may establish a NAN data link (NAN Data Link,
NDL) to another NANZ2.0 device in an NDC in which the NANZ2.0 device is located, and multiple
NDLs may be established between NAN2.0 devices in each NDC. Asshown in FIG. 2, FIG. 2isa
schematic connection diagram of an NDC in a same cluster. A NAN device or a NAN2.0 device
may be a communications terminal such as a mobile phone or a tablet. For example, multiple
mobile phones may perform data transmission to play an online game at the same time.

[0074] The synchronization between NAN devices may be time synchronization. The service
12
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discovery work may enable a NAN device to establish a corresponding connection based on
information obtained in service discovery, so asto perform data transmission. NAN devices may be
classified into a master and a non-master. A state of the master may be an anchor master (AM) or a
non-anchor master (which is also referred to as a master for short), which are both in a sync state by
default. A state of the non-master may be non-master sync or non-master non-sync. The
maintenance work may enable each NAN device to have an equal opportunity of constantly
changing between the four states and staying in one state. Specifically, one DW may be set at an
interval of 512 TUs, and duration lasts for 16 TUs. One TU (time unit) is approximately 1024 ms.
NAN devices in anchor master, master, and non-master sync states send a sync beacon message by
means of contention by using a backoff mechanism. The message carries information of the AM.
After sensing the message, another device sets related information of the another device to keep
synchronized with the AM.

[0075] An NDC includes a Base Schedule (base schedule). In the Base Schedule, a NAN device
wakes up, and may receive a message sent by another NAN device or send a message to another
NAN device. The Base Schedule is equivalent to a management window of the NDC, so that data
communication is performed between NAN devicesin the NDC.

[0076] In the prior art, when merging from a cluster 1 to a cluster 2, aNAN device mergesin a
master role. The NAN device sends information of the cluster 2 in the cluster 1 in a merging
process, so that aNAN that isin the cluster 1 and that obtains the information through listening also
merges to the cluster 2 in the master role. Therefore, there are multiple NAN devices in the master
role sending sync beacon messages in the cluster 2. Further, a backoff interval for the master role to
send the sync beacon message is [0, 15], and a sync beacon conflict is prone to occur. Therefore, to
resolve the problem, in the present invention, when determining to merge to the cluster 2, the NAN
device may determine, according to arole and a state of the NAN device in the cluster 1, whether to
send the sync beacon message in the cluster 2, thereby avoiding the problem of the sync beacon
conflict. Therefore, an embodiment of the present invention provides a method for sending a sync
beacon message by a NAN device. As shown in FIG 3, the method includes the following steps.
[0077] 301. A first device that is on a NAN and that is located in a first cluster receives a
message, where the message includes first cluster information of a second cluster.

[0078] The first cluster is a cluster prior to the second cluster in which the first device is
located, or a cluster in which thefirst device is located before merging to the second cluster.

[0079] The first device that is on the NAN and that is located in the first cluster (denoted as a
cluster 1) may receive a message sent by a second device that is in the second cluster (denoted as a

cluster 2). The message includes the first cluster information of the second cluster. The message
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may be specifically a sync beacon (sync beacon) frame in a DW, or may be a discovery beacon
(discovery beacon) frame outside the DW.

[0080] Alternatively, the first device receives a message sent by athird device that isin the first
cluster, where the third device is located in afirst NDC of the first cluster, and the message includes
the first cluster information of the second cluster. The message may be specificaly an
announcement message (announcement frame).

[0081] Alternatively, the first device receives a message sent by a fourth device that is in the
first cluster. The message may be a sync beacon message in a DW, or may be a discovery beacon
message outside the DW. The message includes the first cluster information of the second cluster.
The fourth device may be in an NDC of the first cluster, or may not be in an NDC of the first
cluster. The message may be spread in the first cluster in a broadcast manner.

[0082] The first device is denoted as a NAN device A, and the second device is denoted as a
NAN device B. The first cluster information is information of the cluster 2, and includes at |east one
of the following: a Cluster 1D (cluster identifier), an AMR, a TSF, an AMBTT, an HC, or the like.
The Cluster ID isan ID of the cluster 2, the AMR isavaue of an MR of an AM in the cluster 2, the
AMBTT isavaue of an AMBTT of the AM in the cluster 2, the HC is an HC value for the NAN
device B to reach the AM in the cluster 2, and the TSF is a value of a TSF in the message received
by the NAN device A. The TSF vaue is obtained according to a time stamp (time stamp) in the
message. Generally, the TSF value may be replaced by the TSF. The first device may further obtain
a CG value of the cluster 2 according to the information of the cluster 2. A rule for calculating the
CG vdue is. CG=2"64*A1+A2, where Al is a value of a master preference (Master Preference,
MP) of the AM in the cluster 2 and is denoted as an AMP, the AMP represents a value of a
preference of an anchor master device to function as a master device, and A2 is the value of the
TSF.

[0083] A CG is cluster grade information. An AMR is an MR value of an AM, the MR value
represents a preference of a NAN device to function as a master, and a higher MR value represents
ahigher preference. A TSF represents a synchronization function of the NAN device, so that atimer
of the NAN device is the same as a time of the AM. An AMBTT represents a time of sending a
beacon of the AM. An HC value represents a quantity of hops from the NAN deviceto the AM.
[0084] When the NAN device A in the cluster 1 receives the information of the cluster 2, the
NAN device A determines whether the Cluster ID in the information of the cluster 2 isthe sameasa
Cluster ID of the cluster 1, and determines whether the CG vaue in the information of the cluster 2
is greater than a CG value of the cluster 1 in which the NAN device A islocated. If the Cluster IDs
are different, and the CG value in the information of the cluster 2 is greater than the CG value of the
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cluster 1, the NAN device determines to merge to the cluster 2; otherwise, the NAN device A
discards the received message.

[0085] 302. When merging to the second cluster, the first device sends a sync beacon message
in the second cluster according to arole and a state of the first device in the first cluster.

[0086] For example, when determining to merge to the cluster 2, the NAN device A may
determine, according to the role and the state of the NAN device A in the cluster 1, whether to send
the sync beacon message in the cluster 2. For example, when the role of the NAN device A in the
cluster 1 is a master, or when the role is a non-master and the state is sync, when merging to the
cluster 2, the NAN device A determines to send the sync beacon message; or when the role of the
NAN device A in the cluster 1 is a non-master, and the state is non-sync, when merging to the
cluster 2, the NNA device A determines not to send the sync beacon message.

[0087] Alternatively, in a prior-art specification, a backoff interval for aNAN devicein a master
role to send the sync beacon message is [0, 15]. Therefore, when the NAN device A merges to the
cluster 2 in the master role, the backoff interval may be modified, so that a modified backoff
interval is greater than the backoff interval [0, 15] before the modification. For example, the
modified backoff interval is [0, 50] or another interval, so that a probability that backoff values
selected by NAN devices are the same is reduced, thereby avoiding a sync beacon conflict.

[0088] In the prior art, a NAN specification does not specify how a NAN device sets
information of the NAN device when merging from the cluster 1 to the cluster 2. As aresult, there
is no unified standard for NAN devices of various vendors during implementation. When
information of different NAN devices is different, the NAN devices cannot synchronize with the
AM in the cluster 2 in a timely manner when merging to the cluster 2, so that interconnection and
intercommunication between the NAN devices cannot be implemented. Therefore, before a NAN
device sends a sync beacon message when merging to the cluster 2, the NAN device may further set
information of the NAN device according to the received information of the cluster 2, so as to
interconnect and intercommunicate with a device in the cluster 2 in atimely manner. Therefore, as
shown in FIG. 4, before the first device sends the sync beacon message, the method further includes
the following step:

[0089] 303. The first device sets information of the first device according to the first cluster
information.

[0090] The information of the first device may be set when the first device determines to merge
to the second cluster, or when the first device prepares to merge to the second cluster after
determining, or after the first device merges to the second cluster. This application sets no limitation
thereto.
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[0091] When setting the information of the first device, that is, the NAN device A, the first
device may set at least one of anchor master information (current anchor master record) of the first
device, the TSF, or arole, a state, and a cluster identifier of the first device according to the first
cluster information of the cluster 2, and may further include last anchor master information (last
anchor master record). The anchor master information may also be information (including at least
one of asecond AMR, asecond AMBTT, or asecond HC) carried and sent in a sync beacon, or may
be information (including at least one of a second AMR, a second AMBTT, or a second HC) carried
and sent in an announcement frame.

[0092] The current anchor master record includes at least one of afirst AMR, afirst AMBTT, or
afirst HC. A vaue of the first AMR is set to the value of the MR (the second AMR) of the AM in
the cluster 2 obtained in step 301, that is, the value of the first AMR is the same as a value of the
second AMR. A value of the first AMBTT is set to avalue of the AMBTT (the second AMBTT) of
the AM in the cluster 2 in step 301, that is, the value of the first AMBTT is the same as a value of
the second AMBTT. The first HC is set to the HC value obtained in step 301 plus 1. The last anchor
master information is information of an AM in the cluster 1. Therefore, when the NAN device A
determines to merge to the cluster 2, the last anchor master information may be set to null or 0. The
first TSF needs to synchronize with time information of the cluster 2 to which the NAN device A
merges. Therefore, the first TSF is set to a second TSF carried in a message. The role of the NAN
device A may be directly set to a master device, and the state is the sync state, or the state is directly
the sync state by default. Alternatively, the role and the state of the NAN device A may be the same
as the role and the state of the NAN device A in the cluster 1. The cluster identifier (Cluster ID) is
set to the ID of the cluster 2 to which the NAN device A isto merge. An HC represents a quantity of
hops from a NAN device to an AM, and a TSF represents time information of message sending.
Therefore, if the first device receives messages sent by at |east two devices of the second device, the
third device, and the fourth device, HCs and TSFs in the first cluster information in the messages
may be different.

[0093] When the role and the state of the NAN device A are set to be the same as the role and
the state of the NAN device A in the cluster 1, the role and the state may be specifically arole and a
state of the NAN device A before the foregoing sync beacon message is received, or arole and a
state of the NAN device A in the cluster 1 when a DW begins, or arole and a state of the NAN
deviceA in the cluster 1 when a DW ends, or the like. This application sets no limitation thereto.
[0094] For example, the role of the NAN device A in the cluster 1 is a non-master, and the state
is the sync state; therefore, the role of the NAN device A merging to the cluster 2 is till the
non-master, and the state is till the sync state. Alternatively, the role of the NAN device A in the
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cluster 1 is amaster, and the state is the sync state by default; therefore, the role of the NAN device
A merging to the cluster 2 is still the master, and the state is still the sync state.

[0095] When the first device receives the message sent by the third device or the fourth device,
that is, receives a message from a device in the first cluster in which the first device is located, the
first device may further obtain an MR of the third device or the fourth device. Specificaly, if the
first device receives the message from the third device, the first cluster information received by the
first device further includes an MP value and a random factor (random factor, RF) of the third
device, and the first device may calculate the MR of the third device according to at least the MP
value, the RF value, and a Media Access Control (Media Access Control, MAC) address of the third
device. If the first device receives the message from the fourth device, the first cluster information
further includes an MP value and an RF value of the fourth device, and the first device may
calculate the MR of the fourth device according to the MP value and the RF value of the fourth
device.

[0096] In this case, when the role and the state of the first device are set, there are three cases.
In afirst case, the role of the first device may be set to the master device, and the state is the sync
state by default. In a second case, the role and the state of the first device may be set to be the same
as the role and the state of the first device in the first cluster. In athird case, a role and state after
setting of the first device may be further determined by comparing information before setting of the
first device and at least one item of the first cluster information.

[0097] For the third case, after receiving the message, the first device may compare an MR, an
HC, and an AMBTT of thefirst device and the MR, an HC, and an AMBTT that are in the received
message and that are of the corresponding third device or fourth device. For example, the obtained
MR of the third device or the fourth device is higher than a value of the MR of the first device, or
an HC value in the message is higher than an HC value of the first device, or an AMBTT valuein
the message is greater than an AMBTT value of the first device. In this case, when any one
condition thereof is met, if a current status of the first device is the master role and the sync state,
the first device is updated from the master role and the sync state to the non-master role and the
sync state; or if a current status of the first device is the non-master role and the sync state, the first
device is updated from the non-master role and the sync state to the non-master role and the
non-sync state. Alternatively, before the first device merges to the second cluster, if MR values in
(multiple) received messages are all less than an MR vaue of the first device, or HC values in
(multiple) received messages are al less than an HC value of the first device, the first device may
be updated from another role to the master role.

[0098] Optionally, after receiving the message, the first device may further determine whether
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the message meets one of a short-distance condition or a remote-distance condition. The
short-distance condition is that a recelved signa strength indicator (Receive Signal Strength
Indicator, RSSI) in the message is greater than —60 dBm, and the remote-distance condition is that
the RSSI is greater than —75 dBm and less than —60 dBm. If the message meets the short-distance
condition, after receiving the message, the first device may perform a setting process of the third
case. Alternatively, if the message meets the remote-distance condition, after receiving the message,
the first device may perform a setting process of the third case, or may perform a setting process of
thefirst case or the second case.

[0099] In this way, after determining to merge to the cluster 2, a NAN device does not merge
directly in the master role, and sets an MR to an MR of the NAN device. An HC is not O, which is
an HC of the master role; and an AMBTT is aso not O, which is an AMBTT of the master role.
Instead, a role and a state may be set to the master, and a state is sync by default; or arole and a
state are the same as a role and a state of the NAN device in the Clustelr. However, device
information is information, of the NAN device, set according to the received information of the
cluster 2. Alternatively, the role and the state of the first device are determined by comparing the at
least one item of the information before setting of the first device and the at least one item of the
first cluster information. Therefore, when the NAN device merges to the cluster 2, the NAN device
may synchronize with the AM in the cluster 2 in a timely manner, so that the NAN device newly
merging to the cluster 2 may interconnect and intercommunicate with a NAN device in the cluster 2
in atimely manner.

[0100] Based on the foregoing description of setting the information of the first device, to
resolve the problem of the sync beacon conflict, after merging to the second cluster, the first device
may determine, according to information after setting of the first device, whether to send the sync
beacon message in the second cluster. Specificaly, FIG. 5 is a schematic flowchart of a method for
sending a beacon after a NAN device sets information. As shown in FIG. 5, the foregoing method
may further include the following step:

[0101] 304. When arole and a state of the first device are set to be the same as arole and a state
of thefirst device in thefirst cluster, after merging to the second cluster, the first device determines,
according to information after setting of the first device, whether to send a sync beacon message in
the second cluster.

[0102] Specificaly, when the role after setting in step 303 is the master device or the
non-master device, and the state after setting is the sync state, the first device determines to send the
sync beacon message in the second cluster. The sync beacon message carries at |east one item of the

information after setting of the first device. If the role after setting is the non-master device, or the
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state after setting is the non-sync state, the first device determines not to send the sync beacon
message in the second cluster.

[0103] For example, when the role and state after setting of the NAN device A merging to the
cluster 2 are the same as the role and the state of the NAN device A in the cluster 1:

[0104] If the role after setting of the NAN device A is the master or the non-master, and the
state after setting is the sync state, the NAN device A determines to send the sync beacon message
in the cluster 2; or if the role after setting of the NAN device A is the non-master role, and the state
after setting is the non-sync state, the NAN device A determines not to send the sync beacon
message in the cluster 2.

[0105] If the NAN device A determines to send the sync beacon message in the cluster 2, the
sync beacon message includes one or more items of a current anchor master record after setting of
the NAN device A described in step 302, that is, one or more of an AMR, an HC, an AMBTT, aTSF,
acluster ID, or an MR of the NAN device A after setting.

[0106] In this way, when merging to the cluster 2, if the NAN device A determines, according to
the origina role and state of the NAN device A in the cluster 1, whether to send the sync beacon
message, a problem of a conflict between sync beacon messages may be effectively reduced, where
the sync beacon messages are sent by means of contention by multiple NAN devicesin the cluster 1
because the multiple NAN devices receive the beacon message sent by the NAN device A and
merge to the cluster 2 in the master role.

[0107] In addition, when being in the master role, the NAN device A may randomly select any
backoff value from the backoff interval [0, 15] to send the sync beacon message by means of
contention, and the sync beacon message carries information of the current post-setting current
anchor master record. When being in a non-master sync state, the NAN device A may randomly
select any backoff value from a backoff interval [0, 31] to send the sync beacon message by means
of contention, and the sync beacon message carries information of the current post-setting current
anchor master record. Therefore, a problem of a conflict between sync beacon messages may be
further effectively reduced according to backoff values randomly selected from different backoff
intervals in different role and state settings, where the sync beacon messages are sent by means of
contention by multiple NAN devices that are in the sync state.

[0108] Further, after merging to the second cluster, the first device receives a sync beacon
message sent by another NAN device that is in the second cluster. Therefore, the foregoing method
further includes step 305:

[0109] 305. When receiving a sync beacon message sent by another device that is in the second
cluster, the first device sets anchor master information of the first device according to the sync
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beacon message.

[0110] Specifically, when receiving a sync beacon message sent by another NAN device that is
in the cluster 2, the NAN device A compares information in the received sync beacon message and
the information after setting of the NAN device A, to determine whether to modify the anchor
master information of the NAN device A to keep synchronized with the another NAN device that is
in the cluster 2.

[0111] For example, if an AMR in the sync beacon message is greater than the AMR after
setting of the NAN device A, it indicates that an MR value of the anchor master device in the cluster
2 is greater than the MR value of the NAN device A, and a preference of the anchor master device
in the cluster 2 to function as the anchor master device is higher, and the NAN device A needs to set
one or more items of the information in the current anchor master record of the NAN device A
according to the information in the sync beacon message: The NAN device A updates the AMR
value in the current anchor master record of the NAN device A to the AMR in the sync beacon
message; updates TSF time information of the NAN device A to be the same as avaue of a TSF in
the sync beacon message; updates the AMBTT of the NAN device A to an AMBTT in the sync
beacon message; and updates the HC value to an HC value in the sync beacon message plus 1. In
addition, the NAN device A sets the last anchor master record of the NAN device A; that is, setsan
AMR to the AMR in the current anchor master record before the update, and sets an AMBTT to the
AMBTT in the current anchor master record before the update.

[0112] If an AMR in the sync beacon message is less than or equal to the AMR after setting of
the NAN device A, the NAN device A performs no processing. Alternatively, the NAN device A
compares a value of an AMBTT in the sync beacon message and a value of the AMBTT after
setting of the NAN device A. If the value of the AMBTT after setting of the NAN device A isless
than the value of the AMBTT in the sync beacon message, the NAN device A updates the value of
the AMBTT of the NAN device A to the value of the AMBTT in the sync beacon message. Thisis
because the value of the AMBTT in the sync beacon message being greater than the value of the
AMBTT of the NAN device A represents that time information is the latest, and the NAN device A
needs to synchronize with latest time. If the value of the AMBTT of the NAN device A is greater
than the value of the AMBTT in the sync beacon message, the NAN device A performs no
processing.

[0113] In addition, if an MR value carried in the sync beacon message is greater than the MR
value of the NAN device A, when the NAN device A is currently in the master role, the NAN
device A needs to update the role of the NAN device A to the non-master role, and the state is till
the sync state; or when the NAN device A is currently in the non-master role, and the state is the
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sync state, the NAN device A needs to update the role of the NAN device A to the non-master role
and update the state to the non-sync state; or

if an HC value carried in the sync beacon message is less than a current HC value of the
NAN device A, when the NAN device A is currently in the master role, the NAN device A needs to
update the role of the NAN device A to the non-master role, and the state is till the sync state; or
when the NAN device A is currently in the non-master role, and the state is the sync state, the NAN
device A needs to update the role of the NAN device A to the non-master role and update the state to
the non-sync state; or

if an AMBTT value carried in the sync beacon message is greater than a current AMBTT
value of the NAN device A, when the NAN device A is currently in the master role, the NAN
device A needs to update the role of the NAN device A to the non-master role, and the state is till
the sync state; or when the NAN device A is currently in the non-master role, and the state is the
sync state, the NAN device A needs to update the role of the NAN device A to the non-master role
and update the state to the non-sync state.
[0114] If the role of the first device is set to the master device in step 303, and the state is the
sync state, as shown in FIG. 6, FIG. 6 is a schematic flowchart of a method for sending a beacon and
setting anchor master information after a NAN device sets information according to an embodiment
of the present invention. The foregoing steps 304 and 305 may be replaced by steps 306 to 308.
[0115] 306. When arole of the first device is set to a master device, and a state is set to a sync
state, the first device records arole and a state of the first device in the first cluster.
[0116] For example, when merging from the cluster 1 to the cluster 2, although determining that
the role after setting is a master, the NAN device A still needs to record the role and the state of the
NAN device A inthe cluster 1.
[0117] 307. After merging to the second cluster, the first device determines, according to
information after setting of the first device, whether to send a sync beacon message in the second
cluster.
[0118] Similar to step 304, if the role of the first device in the first cluster is the master device
or a non-master device, and the state is the sync state, the first device determines to send the sync
beacon message; or if the role of the first device in the first cluster is a non-master device, and the
state is the non-sync state, the first device determines not to send the sync beacon message in the
second cluster.
[0119] In step 304, when the first device merges to the second cluster, the role and the state of
the first device are set to be the same as the role and the state of the first device in the first cluster;

and in steps 306 and 307, when the first device merges to the second cluster, the role is set to the
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master device, and the state is the sync state by default. Therefore, steps 306 and 307 are different
from step 304. If it is determined to send the sync beacon message in step 307, the sync beacon
message carries at least one item of the information after setting of the first device.

[0120] For example, athough the role is set to the master and the state is set to the sync state
after the NAN device A leaves the cluster 1 and merges to the cluster 2, whether to send the sync
beacon message is still determined according to the role and the state in the cluster 1 that are
recorded by the NAN device A. Information carried in the sent sync beacon message is the
information after setting. This may effectively reduce a problem of a conflict between sync beacon
messages, where the sync beacon messages are sent by means of contention by multiple NAN
devices in the cluster 2 because the multiple NAN devices in the cluster 1 receive the beacon
message sent by the NAN device A and merge to the cluster 2 in the master role.

[0121] Similarly, when being in the master role in the cluster 1, after merging to the cluster 2,
the NAN device A may randomly select any backoff value from the backoff interval [0, 15] to send
the sync beacon message by means of contention, and the sync beacon message carries information
of the current post-setting current anchor master record. When being in a non-master sync state, the
NAN device A may randomly select any backoff value from a backoff interval [0, 31] to send the
sync beacon message by means of contention, and the sync beacon message carries information of
the current post-setting current anchor master record. Therefore, a problem of a conflict between
sync beacon messages may be further effectively reduced according to backoff values randomly
selected from different backoff windows in different role and state settings, where the sync beacon
messages are sent by means of contention by multiple NAN devices in the cluster 2 that are in the
sync state.

[0122] Further, after merging to the second cluster, the first device receives a sync beacon
message sent by another NAN device that is in the second cluster. Therefore, the foregoing method
further includes the following step 308:

[0123] 308. When receiving a sync beacon message sent by another device that is in the second
cluster, the first device sets, in a master device role, anchor master information of the first device
according to the sync beacon message.

[0124] Specifically, when receiving a sync beacon message sent by another NAN device that is
in the cluster 2, the NAN device A compares information in the received sync beacon message and
the information after setting of the NAN device A, to determine whether to still function as the
master device, and whether to modify the anchor master information of the NAN device A to keep
synchronized with the another NAN device that isin the cluster 2.

[0125] For example, if an AMR value in the sync beacon message is greater than the AMR
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value of the NAN device A, the NAN device A no longer functions as the master role, and needs to
update the role of the NAN device A to a non-master and updates one or more items of the
information of the current anchor master record: updating the AMR to the AMR in the sync beacon
message, updating the value of the TSF to a value of a TSF in the sync beacon message, updating
the value of the AMBTT to an AMBTT in the sync beacon message, and updating the HC value to
an HC value in the sync beacon message plus 1. In addition, the NAN device A sets the last anchor
master record of the NAN device A; that is, sets an AMR to the AMR in the current anchor master
record before the update, and sets an AMBTT to the AMBTT in the current anchor master record
before the update.
[0126] If an AMR in the sync beacon message is less than the AMR after setting of the NAN
device A, the NAN device A performs no processing. If an AMR in the sync beacon message is
equal to the AMR after setting of the NAN device A, the NAN device performs no processing either.
Alternatively, the NAN device A compares a value of an AMBTT in the sync beacon message and
the value of the AMBTT after setting of the NAN device A. If the value of the AMBTT of the NAN
device A is less than the value of the AMBTT in the sync beacon message, the NAN device A
updates the value of the AMBTT of the NAN device A to the value of the AMBTT in the sync
beacon message; or if the value of the AMBTT of the NAN device A is greater than the value of the
AMBTT in the sync beacon message, the NAN device A performs no processing.
[0127] In addition, similar to step 305, if an MR value carried in the sync beacon message is
greater than the MR value of the NAN device A, when the NAN device A is currently in the master
role, the NAN device A needs to update the role of the NAN device A to the non-master role, and
the state is still the sync state; or when the NAN device A is currently in the non-master role, and
the state is the sync state, the NAN device A needs to update the role of the NAN device A to the
non-master role and update the state to the non-sync state; or

if an HC value carried in the sync beacon message is less than a current HC value of the
NAN device A, when the NAN device A is currently in the master role, the NAN device A needs to
update the role of the NAN device A to the non-master role, and the state is still the sync state; or
when the NAN device A is currently in the non-master role, and the state is the sync state, the NAN
device A needs to update the role of the NAN device A to the non-master role and update the state to
the non-sync state; or

if an AMBTT value carried in the sync beacon message is greater than a current AMBTT
value of the NAN device A, when the NAN device A is currently in the master role, the NAN
device A needs to update the role of the NAN device A to the non-master role, and the state is till
the sync state; or when the NAN device A is currently in the non-master role, and the state is the
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sync state, the NAN device A needs to update the role of the NAN device A to the non-master role
and update the state to the non-sync state.

[0128] If the role of the first device is set to the master device in step 303, and the state is the
sync state, as shown in FIG. 7, FIG. 7 is a schematic flowchart of a method for sending a beacon and
setting anchor master information after a NAN device sets information according to an embodiment
of the present invention. The foregoing steps 304 and 305 or steps 306 to 308 may be replaced by
steps 309 and 310.

[0129] 309. When arole of the first device is set to a master device, and a state is set to a sync
state, the first device merges to the second cluster after modifying a backoff interval, and sends a
sync beacon message in the second cluster.

[0130] For example, when the role of the NAN device A is set to the master and the state is set
to the sync state when the NAN device A leaves the cluster 1 and merges to the cluster 2, a newly
defined backoff interval may be used. The newly defined backoff interval is greater than the backoff
interval [0, 15] before the modification, for example, [0, 50] or another greater interval [0, X],
where X is greater than 15 or greater than 31, but X isless than alength value of a DW, so that the
newly defined backoff interval is greater than the backoff interval before the modification. In this
way, the role of the NAN device A after the NAN device A mergesto the cluster 2 is the master, and
the state of the NAN device A is the sync state by default; multiple NAN devices in the cluster 1
also merge to the cluster 2 in the master role because the multiple NAN devices receive a beacon
message sent by the NAN device A, so that the multiple NAN devices in the master role in the
cluster 2 send a sync beacon message by means of contention. However, because the newly defined
backoff interval that is greater is used, a probability that backoff values randomly selected by the
multiple master roles are duplicate may be reduced, thereby effectively reducing a problem of a
conflict during sync beacon sending.

[0131] The sync beacon message sent by the first device carries the information of the current
anchor master record after setting in step 303.

[0132] Further, after merging to the second cluster, the first device receives a sync beacon
message sent by another NAN device that is in the second cluster. Therefore, the foregoing method
further includes step 310:

[0133] 310. When receiving a sync beacon message sent by another device that is in the second
cluster, the first device sets, in a master device role, anchor master information of the first device
according to the sync beacon message.

[0134] A specific implementation of step 310 is similar to that of step 308, and details are

described herein again.
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[0135] Further, in the prior art, when the first device a sync beacon message or a discovery
beacon message that includes the cluster information of the second cluster, the first device sends the
sync beacon message in a broadcast manner in the DW of the first cluster. The sync beacon message
includes the cluster information of the second cluster, so that a device that is in the first cluster and
that obtains, through listening, the sync beacon message may also merge to the second cluster.
However, the cluster information of the second cluster received by the first device in the first cluster
may be from a sync beacon message or a discovery beacon message sent by the second device in
the second cluster, or may be from an NDC message sent by the third device in the first cluster, or a
received message that is sent by the fourth device in the first cluster and that includes the first
cluster information of the second cluster. In the prior art, the cluster information of the second
cluster is spread only in a broadcast manner. Therefore, some NAN devices in the first cluster
cannot receive the message. That is, a spreading scope is limited. In this application, if the first
device receives the message sent by the second device in the second cluster, and the first device
belongs to at least one NDC in the first cluster, the first device needs to send an NDC message in
the at least one NDC, where the NDC message includes the cluster information of the second cluster,
so that adevice that isin the at least one NDC in the first cluster and that obtains the NDC message
through listening merges to the second cluster. Alternatively, when the first device receives an NDC
message sent by the third devicein an NDC in which the first device is located, the first device may
also send the NDC message in multiple NDCs in which the first device is located, so that a device
in the multiple NDCs merges to the second cluster. Alternatively, the first device may broadcast, in
the first cluster, the message sent by the fourth device. Therefore, before the first device merges to
the second cluster, as shown in FIG 8, FIG 8 is a schematic flowchart of a method for spreading
cluster information after aNAN device sets information according to an embodiment of the present
invention. The following steps 311 to 313 are performed after the foregoing step 303, and are
performed before steps 304 and 305, before steps 306 to 308, or before steps 309 and 310. The
foregoing method further includes the following steps.

[0136] 311. If the first device in the first cluster receives the first cluster information from a
second device in the second cluster, and the first device is located in at least one NDC, the first
device determines to send, in the at least one NDC, second cluster information of the second cluster,
where the second cluster information includes at least one item of information after setting of the
first device.

[0137] For example, the NAN device A in the cluster 1 receives a sync beacon message or a
discovery beacon message sent by the NAN device B in the cluster 2. The message includes the
information of the cluster 2, that is, the first cluster information, and specifically includes one or

25



10

15

20

25

30

more of the ClusterID, the AMR, the TSF, the AMBTT, or the HC. If the NAN device A is located
in multiple NDCsin the cluster 1, after the NAN device A sets the information of the NAN device A
according to the first cluster information, the NAN device A sends the second cluster information of
the second cluster in management windows of the multiple NDCs, where the second cluster
information includes at least one item of the information after setting of the NAN device A. A
message by which the NAN device A sends the second cluster information may be a sync beacon
message or an announcement frame message. That the NAN device A sends the second cluster
information in the management windows of the multiple NDCs means that the second cluster
information not only needs to be sent in a management window of an NDC1 to which the NAN
device A belongs, but aso needs to be sent in a management window of an NDC2 or the like to
which the NAN device A belongs.

[0138] A format of the sync beacon message or the announcement frame message may use a
prior-art sync beacon message format, an action message format, or service discovery (service
discovery frame, SDF) message format, or use a newly defined message format.

[0139] If the NAN device A receives, when determining to send the information of the cluster 2
in an NDC, the information of the cluster 2 sent by another device, the NAN device A cancels
sending the information of the cluster 2 in the NDC. Therefore, the method further includes the
following step:

[0140] 312. If the first device has received the second cluster information of the second cluster
sent by any other device in the first cluster, the first device cancels sending of the second cluster
information in some or al NDCs of the at least one NDC.

[0141] In this way, the NAN device A may be prevented from repeatedly sending the
information of the cluster 2 in the cluster 1, thereby reducing air interface overheads.

[0142] Specificaly, when determining whether to cancel sending an NDC message, the first
device may perform the determining by comparing information carried in the second cluster
information sent by the any device and the information after setting of the first device. For example,
if the first AMBTT after setting in step 303 is less than a fourth AMBTT carried in the second
cluster information, or the first HC is greater than a fourth HC carried in the second cluster
information, or the first AMR is less than afourth AMR carried in the second cluster information, or
the device rank MR of the first device is less than an MR of the any device, or the HC of the first
device is greater than an HC of the any device, the first device cancels sending the first cluster
information in the at least one NDC.

[0143] It should be noted that, when the first device determines to send the second cluster
information in the NDC in which the first device is located, the second cluster information may
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further include information about a time or a time period when the first device merges to the second
cluster, to notify an NAN device in the NDC that the first device merges to the second cluster when
the information about the time period arrives, so that the device in the NDC merges to the second
cluster at the same time. For example, the first device is communicating, for example, chatting, with
another device in the NDC, and after another device merges to the second cluster at the same time,
an ongoing serviceis not affected.

[0144] 313. The first device updates at least one of an NDC management window, NDC data
link NDL information, a group key, or adevice identifier of the first device.

[0145] For example, when the NAN device A islocated in an NDC, the NAN device A changes
the NDC management window of the NAN device A to a management window of a DW of the
cluster 2. The original NDC management window is an offset 1 from a start time of the NDC
management window to a DW of the cluster 1, and a modified NDC management window is an
offset 2 from the start time of the NDC management window to the DW of the cluster 2.
Specificaly, the NDC management window may be modified according to an AMBTT (that is, the
AMBTT of the cluster 2) in the message received by the first device and an AMBTT in the cluster 1
in which the first device is located, or modified according to a TSF offset in the received message.
The offset may be described in aform of abit table (bitmap). A bitmap that isset to 1 and that isin
the bit table represents that the time unit is available, and a bitmap that is set to O or null represents
that the NAN device A enters a sleep state in atime period indicated by the time unit. As shown in
Table 1, 16 TUs are used as a minimum time unit at which a device works in a channel. In every 16
TUs, the NAN device A staysin the sleep state or works in a channel. A location corresponding to a
bit which is set to 1 in the bit table is used as an NDC management window of the NAN device A,
and the NAN device A needsto be awake in this time period.

Table 1l
Channel Minimum Available time-frequency resource bitmap
time unit
Time-frequency | "UMPE | §raion 1011]2(3|4|5(6|7|8|9|10[11]12|13|14]|15
resource
supported by 1 16 TUs
the device 6 16TUs |1]1]1|1|1|1
11 16 TUs 1|a|afa|1|2f1|1]1]1

[0146] An NDL is atime-frequency resource negotiated between NAN devices, and includes a
channel and atime. When the NAN device A merges to the cluster 2, information of the NDL, that
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is, an NDL schedule, needs to be modified, or modified through negotiation; and specifically, may
be modified according to a bit table of the NDC management window.

[0147] When merging to the cluster 2, the NAN device A aso needs to update the group key
(group key), so that NAN devices in different groups can communicate with each other. NAN
devices using a same group identifier (group ID) may be of a same group, or NAN devices
supporting a same service may be of a same group, or NAN devices belonging to a same
geographical location are of a same group, or multiple NAN devices that need to perform data
communication with each other are of a same group. This application sets no limitation thereto. The
group key may be generated based on the first four octets (octet), that is, the first four bytes, of a
TSF. Specificaly, the group key may be updated by using the first four bytes of the TSF as a part of
the group key. In addition, when the NAN device A merges to the cluster 2, a device identifier
(device identifier, service identity) of the NAN device A in the cluster 2 further needs to be updated.
Specificaly, anew SID may be generated by performing hash computation with reference to at |east
some information of the TSF and a device name; a new SID may be generated by performing hash
computation with reference to at least some information of the group key and a device name; or the
like. This application sets no limitation thereto. In this way, after the NAN device A spreads the
cluster information of the second cluster in the NDC in the cluster 1, a spreading scope of the
cluster information of the second cluster is enlarged, and faster spreading of the cluster information
may be implemented by using the NDC.

[0148] Alternatively, as shown in FIG 9, FIG 9 is a schematic flowchart of a method for
spreading cluster information after a NAN device sets information according to an embodiment of
the present invention. The foregoing steps 311 to 313 may also be replaced by steps 314 to 316.
[0149] 314. If the first device in the first cluster receives the message from a third device in the
first cluster, the first device determines to send, in another NDC except a first NDC among all
NDCs in which the first device is located, second cluster information of the second cluster, where
the second cluster information includes at least one item of information after setting of the first
device.

[0150] It is described in step 301 that the third device is located in the first NDC in the first
cluster, where the first NDC is denoted as an NDC1. That is, if the first device receives the first
cluster information from a device in the NDCL1 in which the first device is located, after the first
device sets the information of the first device according to the first cluster information, the first
device also needs to send, in the remaining NDCs (for example, an NDC2) except the NDC1 among
al NDCs in which the first device is located, the second cluster information of the second cluster,

where the second cluster information includes at least one item of the information after setting of
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the first device. A message format used by the first device to send the second cluster information
may be that described in step 311. Details are not described herein again.

[0151] 315. If the first device has received the second cluster information from any one of the
remaining NDCs, the first device cancels sending of the second cluster information in the remaining
NDCs.

[0152] In this way, the second cluster information may be prevented from being repeatedly sent
inthe NDC in which thefirst cluster islocated, thereby saving an air interface resource.

[0153] 316. The first device updates at least one of an NDC management window, NDC data
link NDL information, a group key, or adevice identifier of the first device.

[0154] For a specific implementation of this step, refer to the foregoing step 313. Details are not
described herein again.

[0155] Alternatively, as shown in FIG 10, FIG. 10 is a schematic flowchart of a method for
spreading cluster information after a NAN device sets information according to an embodiment of
the present invention. The foregoing steps 311 to 313 or steps 314 to 316 may aso be replaced by
steps 317 and 318.

[0156] 317. If the first device in the first cluster receives the message from a fourth device in
the first cluster, the first device determines to send second cluster information of the second cluster
in the first cluster, where the second cluster information includes at least one item of information
after setting of the first device.

[0157] When the fourth device does not belong to any NDC or belongs to all NDCs in the first
cluster, if the fourth device receives the first cluster information, the fourth device may broadcast
the first cluster information in the first cluster. After receiving the message that includes the first
cluster information and setting the information of the first device according to the first cluster
information, the first device may broadcast the second cluster information of the second cluster in
the first cluster. The second cluster information includes at least one item of the information after
setting of the first device. Therefore, another device that is in the first cluster and that receives the
second cluster information may also merge to the second cluster. A used message format may be
that described in step 311. Details are not described herein again.

[0158] 318. If the first device has received the second cluster information sent by any devicein
the first cluster, the first device cancels sending of the second cluster information in the first cluster.

[0159] In this way, the first cluster information may be prevented from being repeatedly sent in
thefirst cluster, thereby saving an air interface resource.

[0160] In summary, in this application, when receiving the first cluster information of the

second cluster, the first device in the first cluster may set the information of the first device
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according to the first cluster information of the second cluster, so that the first device can
interconnect and intercommunicate with a device in the second cluster in a timely manner after
merging to the second cluster. Further, after the first device merges to the second cluster, whether to
send the sync beacon message in the second cluster is determined according to the information after
setting of the first device. In this way, a conflict that is caused because multiple devices that merge
to the second cluster send a sync beacon message in the second cluster and that may cause a device
in the second cluster to fail to receive the message can be avoided. Even further, after setting the
information of the first device, the first device may broadcast the information after setting in the
first cluster, or send the information after setting in the NDC in which the first device is located, so
that a device that obtains the information through listening also merges to the second cluster. This
may enlarge a spreading scope of the cluster information of the second cluster, and implement faster
spreading of the cluster information by using the NDC.
[0161] An embodiment of the present invention further provides a first device 11. The first
device 11 islocated on a neighbor awareness network NAN, and as shown in FIG. 11, includes:

areceiving unit 111, configured to receive a message, where the message includes first
cluster information of a second cluster; and

afirst determining unit 112, configured to: when the first device determines to merge to
the second cluster, send a sync beacon message in the second cluster according to arole and a state
of thefirst devicein afirst cluster; or

a sending unit 113 (not shown in the figure), configured to send the sync beacon
message in the second cluster after a backoff interval is modified.
[0162] Optionally, the first determining unit 112 is configured to: if the role and the state of the
first devicein thefirst cluster is a master device or anon-master device, and the state is a sync state,
send, by thefirst device, the sync beacon message in the second cluster.
[0163] The first device may further include:

a setting unit 113, configured to: before the first device sends the sync beacon message,
set information of the first device according to the first cluster information.
[0164] Optionally, the receiving unit 111 may be configured to:

receive a message sent by a second device that is in the second cluster, where the
message includes the first cluster information of the second cluster; or

receive a message sent by athird device that is in the first cluster, where the third device
is located in afirst NAN data cluster NDC of the first cluster, and the message includes the first
cluster information of the second cluster; or

receive a message sent by a fourth device that is in the first cluster, where the message
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includes the first cluster information of the second cluster.
[0165] The first cluster information includes at least one of a cluster identifier of the second
cluster, afirst anchor master rank AMR, a first anchor master beacon transmission time AMBTT, a
first time synchronization function TSF, or afirst hop count HC.
[0166] Optionally, the setting unit 113 may be configured to:

set at least one of a cluster identifier of the first device, anchor master information, a
second TSF, or arole and a state of the first device, where

the cluster identifier of the first device isthe cluster identifier of the second cluster;

the anchor master information includes at least one of a second AMR, asecond AMBTT,
or asecond HC, where a value of the second AMR is the same as a value of the first AMR, avalue
of the second AMBTT is the same as avaue of thefirst AMBTT, and avalue of the second HC isa
value of thefirst HC plus 1;

the second TSF is the same as the first TSF; and

the role of the first device is a master device, and the state is a sync state by default; or
the role and the state of the first device are the same as the role and the state of the first device in
the first cluster; or arole and state after setting of the first device are determined by comparing at
least one item of information before setting of the first device and at least one item of the first
cluster information, where the information before setting includes an auxiliary master rank MR
before setting of the first device, an HC before setting, and an AMBTT before setting.
[0167] Optionally, the receiving unit 111 may be configured to:

receive a message sent by a second device that is in the second cluster, where the
message includes the first cluster information of the second cluster; or

receive a message sent by athird device that is in the first cluster, where the third device
is located in afirst NAN data cluster NDC of the first cluster, and the message includes the first
cluster information of the second cluster; or

receive a message sent by a fourth device that is in the first cluster, where the message
includes the first cluster information of the second cluster.
[0168] Optionally, before the information of the first device is set, the first device further
includes an obtaining unit 114, configured to: if the first device receives the message from the
second device, obtain an MR of the second device;

if the first device receives the message from the third device, obtain an MR of the third
device; or

if the first device receives the message from the fourth device, obtain an MR of the

fourth device.
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[0169] Optionally, the first determining unit 112 is configured to: after the first device mergesto
the second cluster, determine whether to send the sync beacon message in the second cluster; and

optionally, when the role and the state of the first device are set to be the same as the role
and the state of the first device in the first cluster, and if the role after setting is the master device or
a non-master device, and the state after setting is the sync state, determine to send the sync beacon
message in the second cluster; or

if the role after setting is a non-master device, and the state after setting is a non-sync
state, determine not to send the sync beacon message in the second cluster.

[0170] Optionally, when the role of the first device is set to the master device, the first device
further includes:

a recording unit 115, not shown in the figure, and configured to: when the role of the
first device is set to the master device, record the role and the state of the first device in the first
cluster, where

the first determining unit 112 is configured to:

if the role of the first device in the first cluster is the master device or a non-master
device, and the state is the sync state, determine to send the sync beacon message; or

if the role of the first device in the first cluster is a non-master device, and the state is a
non-sync state, determine not to send the sync beacon message in the second cluster.

[0171] Optionally, the sending unit 113 may be configured to: when the role of the first device
is set to the master device, modify a backoff interval, where a modified backoff interval is greater
than the backoff interval before the modification; and

send the sync beacon message in the second cluster according to the modified backoff
interval, where the sync beacon message carries at least one item of information after setting of the
first device.

[0172] Optionally, the first device may further include a second determining unit 116,
configured to:

if the first device receives the first cluster information sent by the second device, and the
first deviceislocated in at least one NDC, determine, by the first device, to send, in the at least one
NDC, second cluster information of the second cluster, where the second cluster information
includes at least one item of information after setting of the first device.

[0173] Optionally, the first device may further include:

a first cancellation unit 117, configured to: if the first device has received the second
cluster information sent by any other device in the first cluster, cancel sending of the second cluster
information in the at least one NDC.
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[0174] Optionally, the first cancellation unit 117 may be configured to:

compare information that is carried in the second cluster information sent by the any
device and the information after setting of the first device; and

if the first AMBTT is less than a fourth AMBTT carried in the second cluster
information, or the first HC is greater than afourth HC carried in the second cluster information, or
the first AMR is less than a fourth AMR carried in the second cluster information, or the device
rank MR of the first device is less than an MR of the any device, cancel sending of the second
cluster information in the at |east one NDC.

[0175] Optionally, as shown in FIG. 12, the first device may further include a third determining
unit 120, configured to:

if the first device receives the message from the third device, determine to send, in
another NDC except the first NDC among al NDCs in which the first device is located, second
cluster information of the second cluster, where the second cluster information includes at least one
item of information after setting of the first device.

[0176] Optionally, the first device may further include:

a second cancellation unit 121, configured to: if the first device has received the second
cluster information from any one of the remaining NDCs, cancel sending of the second cluster
information in the remaining NDCs.

[0177] Optionally, as shown in FIG 13, the first device may further include a fourth
determining unit 130, configured to:

if the first device receives the message from the fourth device, determine to send second
cluster information of the second cluster in the first cluster, where the second cluster information
includes at least one item of information after setting of the first device.

[0178] Optionally, the first device further includes athird cancellation unit 131, configured to:

if the first device has received the second cluster information sent by any device in the
first cluster, cancel sending of the second cluster information in the first cluster.
[0179] Optionally, the setting unit 113 may be further configured to:

update at least one of an NDC management window, NDC data link NDL information, a
group key, or adevice identifier of the first device.

[0180] According to this embodiment of the present invention, when receiving the first cluster
information of the second cluster, the first device may set the information of the first device
according to the first cluster information of the second cluster, so that the first device can
interconnect and intercommunicate with a device in the second cluster in a timely manner after

merging to the second cluster. Further, after the first device merges to the second cluster, whether to
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send the sync beacon message in the second cluster is determined according to the information after
setting of the first device. In this way, a conflict that is caused because multiple devices that merge
to the second cluster send a sync beacon message in the second cluster and that may cause a device
in the second cluster to fail to receive the message can be avoided. Even further, after setting the
information of the first device, the first device may broadcast the information after setting in the
first cluster, or send the information after setting in the NDC in which the first device is located, so
that a device that obtains the information through listening also merges to the second cluster. This
may enlarge a spreading scope of the cluster information of the second cluster, and implement faster
spreading of the cluster information by using the NDC.

[0181] FIG 14 shows a schematic structural diagram of the first device in the foregoing
embodiment. The first device may be aNAN device in the network architecture shown in FIG. 1 or
FIG 2.

[0182] The first device includes a controller/processor 142, a memory 141, and a network
interface 143. The controller/processor 142 is configured to control and manage an action of the
first device. For example, the controller/processor 142 is configured to support the first device in
performing: steps 301 and 302 in the process in FIG 3; steps 301 to 303 in the process in FIG. 4;
steps 301, 303, 304, and 305 in the process in FIG. 5; steps 301, 303, and 306 to 308 in the process
in FIG 6; steps 301, 303, 309, and 310 in the process in FIG 7; steps 301, 303, and 311 to 313 in
the process in FIG. 8; steps 301, 303, and 314 to 316 in the process in FIG. 9; steps 301, 303, 317,
and 318 in the process in FIG. 10; and/or another process used in the technology described in the
embodiments of the present invention. The memory 141 is configured to store program code and
data of the first device. The network interface 143 is configured to support the first device in
communicating with another device in afirst cluster or a second cluster. For another example, the
network interface 143 is configured to support the first device in communicating with each NAN
device shownin FIG 1 or FIG. 2.

[0183] According to this embodiment of the present invention, when receiving the first cluster
information of the second cluster, the first device may set the information of the first device
according to the first cluster information of the second cluster, so that the first device can
interconnect and intercommunicate with a device in the second cluster in a timely manner after
merging to the second cluster.

[0184] In the several embodiments provided in this application, it should be understood that the
disclosed device and method may be implemented in other manners. For example, the described
device embodiment is merely an example. For example, the unit division is merely logical function

division and may be other division in actua implementation. For example, a plurality of units or
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components may be combined or integrated into another system, or some features may be ignored
or not performed. In addition, the displayed or discussed mutual couplings or direct couplings or
communication connections may be implemented by using some interfaces. The indirect couplings
or communication connections between the apparatuses or units may be implemented in electronic,
mechanical, or other forms.

[0185] In addition, functional units in the devices and systems in the embodiments of the
present invention may be integrated into one processing unit, or each of the units may exist alone
physically, or two or more units are integrated into one unit. The units may be implemented in a
form of hardware, or may be implemented in a form of hardware in addition to a software
functional unit.

[0186] All or some of the steps of the method embodiments may be implemented by a program
instructing relevant hardware. The program may be stored in a computer-readabl e storage medium.
When the program runs, the steps of the method embodiments are performed. The foregoing storage
medium includes: any medium that can store program code, such as a USB flash drive, aremovable
hard disk, a read-only memory (Read Only Memory, ROM for short), a random access memory
(Random Access Memory, RAM for short), a magnetic disk, or an optical disc.

[0187] The foregoing descriptions are merely specific implementations of the present invention,
but are not intended to limit the protection scope of the present invention. Any variation or
replacement readily figured out by a person skilled in the art within the technical scope disclosed in
the present invention shall fall within the protection scope of the present invention. Therefore, the

protection scope of the present invention shall be subject to the protection scope of the claims.

35



10

15

20

25

30

CLAIMS

What isclamed is:

1. A method for sending a sync beacon frame by a neighbor awareness network NAN device,
comprising:

receiving, by a first device that is on a NAN and that is located in a first cluster, a message,
wherein the message comprises first cluster information of a second cluster; and

when merging to the second cluster, sending, by the first device, a sync beacon message in the
second cluster according to arole and a state of the first device in the first cluster.

2. The method according to claim 1, wherein the sending a sync beacon message in the second
cluster according to arole and a state of the first device in the first cluster comprises:

if the role and the state of the first device in the first cluster is a master device or a non-master
device, and the state is a sync state, sending, by the first device, the sync beacon message in the
second cluster.

3. The method according to claim 1, wherein before the sending, by the first device, the sync
beacon message, the method further comprises:

setting, by the first device, information of the first device according to the first cluster
information.

4. The method according to claim 3, wherein the first cluster information comprises at least
one of a cluster identifier of the second cluster, a first anchor master rank AMR, a first anchor
master beacon transmission time AMBTT, afirst time synchronization function TSF, or afirst hop
count HC.

5. The method according to claim 4, wherein the setting, by the first device, information of the
first device according to the first cluster information comprises:

setting, by the first device, at least one of a cluster identifier of the first device, anchor master
information, a second TSF, or arole and a state of the first device, wherein

the cluster identifier of the first device isthe cluster identifier of the second cluster;

the anchor master information comprises at least one of a second AMR, asecond AMBTT, or a
second HC, wherein avalue of the second AMR is the same as avaue of the first AMR, avalue of
the second AMBTT is the same as a value of the first AMBTT, and a value of the second HC is a
value of thefirst HC plus 1,

the second TSF is the same as the first TSF; and

therole of the first device is a master device, and the state is a sync state by default; or the role

and the state of the first device are the same as the role and the state of the first device in the first
36



10

15

20

25

30

cluster; or arole and state after setting of the first device are determined by comparing at least one
item of information before setting of the first device and at least one item of the first cluster
information, wherein the information before setting comprises an auxiliary master rank MR before
setting of the first device, an HC before setting, and an AMBTT before setting.

6. The method according to claim 5, wherein the receiving, by afirst device that is on a NAN
and that is located in a first cluster, a message, wherein the message comprises first cluster
information of a second cluster comprises:

receiving, by the first device, a message sent by a second device that is in the second cluster,
wherein the message comprises the first cluster information of the second cluster; or

receiving, by the first device, a message sent by a third device that is in the first cluster,
wherein the third device is located in a first NAN data cluster NDC of the first cluster, and the
message comprises the first cluster information of the second cluster; or

receiving, by the first device, a message sent by a fourth device that is in the first cluster,
wherein the message comprises the first cluster information of the second cluster.

7. The method according to claim 6, wherein before the setting, by the first device, information
of the first device, the method further comprises:

if the first device receives the message from the second device, obtaining, by the first device,
an MR of the second device;

if the first device receives the message from the third device, obtaining, by the first device, an
MR of the third device; or

if the first device receives the message from the fourth device, obtaining, by the first device, an
MR of the fourth device.

8. The method according to claim 5, wherein the determining, according to arole and a state of
the first device in the first cluster, whether to send a sync beacon message in the second cluster
comprises:

when the role and the state of the first device are set to be the same as the role and the state of
the first device in the first cluster, and if the role after setting is the master device or a non-master
device, and the state after setting is the sync state, determining, by the first device, to send the sync
beacon message in the second cluster; or

if the role after setting is a non-master device, and the state after setting is a non-sync state,
determining, by the first device, not to send the sync beacon message in the second cluster.

9. The method according to claim 5, wherein the method further comprises:

when the role of the first device is set to the master device, recording, by the first device, the

role and the state of thefirst devicein thefirst cluster; and
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the determining, according to arole and a state of the first device in the first cluster, whether to
send a sync beacon message in the second cluster comprises.

if therole of the first devicein the first cluster is the master device or a non-master device, and
the state is the sync state, determining, by the first device, to send the sync beacon message; or

if the role of the first device in the first cluster is a non-master device, and the state is a
non-sync state, determining, by the first device, not to send the sync beacon message in the second
cluster.

10. The method according to claim 6 or 7, wherein the method further comprises:

if the first device receives the message sent by the second device, and the first device islocated
in a least one NDC, determining, by the first device, to send, in the at least one NDC, second
cluster information of the second cluster, wherein the second cluster information comprises at least
one item of information after setting of the first device.

11. The method according to claim 10, wherein the method further comprises:

if the first device has received the second cluster information sent by any other device in the
first cluster, canceling, by the first device, sending of the second cluster information in the at least
one NDC.

12. The method according to claim 11, wherein the canceling, by the first device, sending of
the second cluster information in the at least one NDC comprises:

comparing, by the first device, information that is carried in the second cluster information sent
by the any device and the information after setting of the first device; and

if the first AMBTT is less than a fourth AMBTT carried in the second cluster information, or
thefirst HC is greater than afourth HC carried in the second cluster information, or the first AMR is
less than a fourth AMR carried in the second cluster information, or the device rank MR of the first
device is less than an MR of the any device, canceling, by the first device, sending of the second
cluster information in the at |east one NDC.

13. The method according to claim 6 or 7, wherein the method further comprises:

if the first device receives the message from the third device, determining, by the first device,
to send, in remaining NDCs except the first NDC among al NDCs in which the first device is
located, second cluster information of the second cluster, wherein the second cluster information
comprises at least one item of information after setting of the first device.

14. The method according to claim 13, wherein the method further comprises:

if the first device has received the second cluster information from any one of the remaining
NDCs, canceling, by the first device, sending of the second cluster information in the remaining
NDCs.
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15. The method according to claim 6 or 7, wherein the method further comprises:

if the first device receives the message from the fourth device, determining, by the first device,
to send second cluster information of the second cluster in the first cluster, wherein the second
cluster information comprises at |east one item of information after setting of thefirst device.

16. The method according to claim 15, wherein the method further comprises:

if the first device has received the second cluster information sent by any device in the first
cluster, canceling, by the first device, sending of the second cluster information in the first cluster.

17. The method according to any one of clams 10 to 16, wherein the method further
comprises:

updating, by the first device, at least one of an NDC management window, NDC data link
NDL information, a group key, or adevice identifier of thefirst device.

18. A first device, wherein the first device is located on a neighbor awareness network NAN,
and comprises:

areceiving unit, configured to receive a message, wherein the message comprises first cluster
information of a second cluster; and

afirst determining unit, configured to: when the first device merges to the second cluster, send
a sync beacon message in the second cluster according to a role and a state of the first device in a
first cluster.

19. Thefirst device according to claim 18, wherein the first determining unit is configured to:

if the role and the state of the first device in the first cluster is a master device or a non-master
device, and the state is a sync state, send the sync beacon message in the second cluster.

20. Thefirst device according to claim 18, further comprising:

a setting unit, configured to: before the first device sends the sync beacon message, set
information of the first device according to the first cluster information.

21. The first device according to claim 20, wherein the first cluster information comprises at
least one of a cluster identifier of the second cluster, afirst anchor master rank AMR, afirst anchor
master beacon transmission time AMBTT, a first time synchronization function TSF, or afirst hop
count HC.

22. Thefirst device according to claim 21, wherein the setting unit is configured to:

set at least one of a cluster identifier of the first device, anchor master information, a second
TSF, or arole and a state of the first device, wherein

the cluster identifier of the first device isthe cluster identifier of the second cluster;

the anchor master information comprises at least one of a second AMR, asecond AMBTT, or a

second HC, wherein a value of the second AMR is the same as a value of the first AMR, avaue of
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the second AMBTT is the same as a value of the first AMBTT, and a value of the second HC is a
value of thefirst HC plus 1,

the second TSF is the same as the first TSF; and

therole of the first device is a master device, and the state is a sync state by default; or the role
and the state of the first device are the same as the role and the state of the first device in the first
cluster; or arole and state after setting of the first device are determined by comparing at least one
item of information before setting of the first device and at least one item of the first cluster
information, wherein the information before setting comprises an auxiliary master rank MR before
of thefirst device, an HC before setting, and an AMBTT before setting.

23. Thefirst device according to claim 22, wherein the receiving unit is configured to:

receive a message sent by a second device that is in the second cluster, wherein the message
comprises the first cluster information of the second cluster; or

receive a message sent by athird device that is in the first cluster, wherein the third device is
located in a first NAN data cluster NDC of the first cluster, and the message comprises the first
cluster information of the second cluster; or

receive a message sent by a fourth device that is in the first cluster, wherein the message
comprises the first cluster information of the second cluster.

24. Thefirst device according to claim 23, wherein before the information of the first deviceis
set, the first device further comprises an obtaining unit, configured to:

if the first device receives the message from the second device, obtain an MR of the second
device;

if the first device receives the message from the third device, obtain an MR of the third device;
or

if the first device receives the message from the fourth device, obtain an MR of the fourth
device.

25. Thefirst device according to claim 22, wherein the first determining unit is configured to:

when the role and the state of the first device are set to be the same as the role and the state of
the first device in the first cluster, and if the role after setting is the master device or a non-master
device, and the state after setting is the sync state, determine to send the sync beacon message in the
second cluster; or

if the role after setting is a non-master device, and the state after setting is a non-sync state,
determine not to send the sync beacon message in the second cluster.

26. Thefirst device according to claim 22, further comprising:

a recording unit, configured to: when the role of the first device is set to the master device,
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record the role and the state of the first devicein thefirst cluster, wherein

the first determining unit is configured to:

if therole of the first devicein the first cluster is the master device or a non-master device, and
the state is the sync state, determine to send the sync beacon message; or

if the role of the first device in the first cluster is a non-master device, and the state is a
non-sync state, determine not to send the sync beacon message in the second cluster.

27. Thefirst device according to claim 23 or 24, further comprising a second determining unit,
configured to:

if the first device receives the first cluster information sent by the second device, and the first
device is located in at least one NDC, determine, by the first device, to send, in the at least one
NDC, second cluster information of the second cluster, wherein the second cluster information
comprises at least one item of information after setting of the first device.

28. Thefirst device according to claim 27, further comprising:

a first cancellation unit, configured to: if the first device has received the second cluster
information sent by any other device in the first cluster, cancel sending of the second cluster
information in the at least one NDC.

29. Thefirst device according to claim 28, wherein the first cancellation unit is configured to:

compare information that is carried in the second cluster information sent by the any device
and the information after setting of the first device; and

if the first AMBTT is less than a fourth AMBTT carried in the second cluster information, or
the first HC is greater than afourth HC carried in the second cluster information, or the first AMR is
less than afourth AMR carried in the second cluster information, or the device rank MR of the first
deviceisless than an MR of the any device, cancel sending of the second cluster information in the
at least one NDC.

30. The first device according to claim 23 or 24, further comprising a third determining unit,
configured to:

if the first device receives the message from the third device, determine to send, in another
NDC except the first NDC among al NDCs in which the first device is located, second cluster
information of the second cluster, wherein the second cluster information comprises at least one
item of information after setting of the first device.

31. Thefirst device according to claim 30, further comprising:

a second cancellation unit, configured to: if the first device has received the second cluster
information from any one of the remaining NDCs, cancel sending of the second cluster information

in the remaining NDCs.
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32. The first device according to claim 23 or 24, further comprising a fourth determining unit,
configured to:

if the first device receives the message from the fourth device, determine to send second
cluster information of the second cluster in the first cluster, wherein the second cluster information
comprises at least one item of information after setting of the first device.

33. The first device according to clam 32, further comprising a third cancellation unit,
configured to:

if the first device has received the second cluster information sent by any device in the first
cluster, cancel sending of the second cluster information in the first cluster.

34. Thefirst device according to any one of claims 27 to 33, wherein the setting unit is further
configured to:

update at least one of an NDC management window, NDC data link NDL information, a group

key, or adeviceidentifier of thefirst device.
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