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Receive, from a node in a network at a receive time, a
discovery beacon that includes a network time
associated with the node
402

)

Determine a next receive time at which a periodic
beacon from the node is to be received based on the
network time and the receive time of the last beacon

404

)

Calculate a listening window for the periodic beacon
based on the next receive time, a jitter uncertainty, a
drift uncertainty, a missed synchronization component
that is based on the number of missed periodic beacons
from the node, and/or a maximum time uncertainty
406

:

Listen for the periodic beacon during the listening
window
408

Periodic
beacon received during listening window?
410

Yes

y

Store the network time in the periodic beacon and a
receive time for the periodic beacon in association with
an identifier for the node in a neighborhood table
412

listening for periodic beacons
from the node?
414

No

End

FIG. 4
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Receive, from a node in a network at a receive time, a
periodic beacon that includes a network time associated
with the node
602

!

Store the network time and the receive time in an entry
for the node in a neighborhood table
604

)

—

Determine a transmission time of a unicast message to
the node based on the stored network time, the stored
receive time, and a unicast interval between consecutive
unicast listening times on the node
606

)

Transmit the unicast message to the node at the
transmission time
608

Continue
transmitting unicast messages to node?
610

Yes

periodic beacon received from node?

FIG. 6A

No

End
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Broadcast a periodic beacon that includes a local
network time
622

}

—>

Determine a next receive time at which a unicast
message from a node is to be received based on a
current value of the local network time and a unicast
interval between consecutive unicast transmissions
624

!

Calculate a listening window for the unicast message
based on the next receive time, a jitter uncertainty, and a
drift uncertainty
626

)

Listen for the unicast message during the listening
window
628

Continue
listening for unicast messages?
630

Yes

Broadcast new periodic beacon?
632

FIG. 6B

No

End
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P

Determine a first transmission time of a
first periodic beacon from a first node
based on a current network time and a
beaconing interval
902

Y

Estimate a second transmission time of a
second periodic beacon from a second
node based on timing information for the
second node in a neighborhood table

904

Y

Scheduling conflict
between transmission times?

Transmit the first periodic beacon at
the first transmission time
908

v

Determine an alternate transmission
time associated with the first periodic
beacon based on a position of the
first node in a network and the first
transmission time
910

)

Transmit an alternate periodic
beacon at the alternate transmission
time and the first periodic beacon at

the first transmission time

Yes

FIG.9

Continue
resolving scheduling conflicts?

912

914

No

End
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Determine a first transmission time of a first periodic
beacon from a first node based on a current network

time and a beaconing interval
1102

)

Estimate a second transmission time of a second
periodic beacon from a second node based on timing
information for the second node in a neighborhood
table
1104

Scheduling
conflict between the first
transmission time and a listening window for
the second periodic beacon?

lYes

Determine an alternate
transmission time for the second
periodic beacon No
1108

)

Calculate a second listening

window associated with Listen for the second periodic beacon
transmission of the second periodic during the first listening window |-
beacon at the alternate 1114
transmission time
1110

}

Listen for the second periodic beacon
during the second listening window
1112

Continue

resolving scheduling conflicts?
1116

No

End
FIG. 11





