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Motivation

IEEE 802.15.4 based wireless sensor networks and IEEE
802.11 based wireless local area networks use the same
ISM frequency bands, and they interfere each other.

Performance degradation depends upon the distance
between LR-WPANs and WLANS, locations, the channels
used by LR-WPANSs, and the traffic loads of WLANS.

Reliability of the beacon frame needs to be guaranteed
because the loss of beacon frames causes huge
performance degradation.

After aMaxLostBeacons times, the re-association process is
Initiated, which requires a long process delay.
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We propose a MAC protocol to improve the performance of
IEEE802.15.4 based WSNs

Two types of piconets are considered:
— Primary-piconet (P-piconet)
— Secondary-piconet (S-piconet)

P-piconet uses one of the interference-free channels and S-
piconet has to use channels interfered with the WLANSs
channel

The interfered channel is used for data transmission and the
interference-free channel for beacon frame transmission

Improve the overall channel utilization and minimize the
performance degradation
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« Example of operations

Superframe
Active Period Inactive Period
Piconety s CAP GTSs
Guard-Interval
Piconetqy; CAP GTSs
Piconetqy i, CAP GTSs

BTP for Piconetcy,

D : BTP for Piconetqyq;

An example of constructing superframes using the proposed method
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* New frame formats

(a)

(b)

(d)

Octets: 1 1
Command B
MAC header Frame LZiC(:]?
Identifier &
Octets: 1 1 2 1
Command B T M
MAC header Frame Beacon ID eat':on X ax.
\ Time BTP
Identifier
Octets: 1 1
Command
MAC header Frame Beacon ID
Identifier
Octets: 2 1 4/10 0/5/6/10/14 2 variable | variable | variable 2
Auxiliary Pending
Frame |Sequence| Address .~ | Superframe GTS Beacon
Control | Number | Field Securlty Specification | Field Ad.dress Payload FCS
Header Fields
Frame formats of BA-request (a), BA- 1 variable
Actual
response (b), BD-request (c), and a somal pasload
beacon frame for RBT-MAC (d) Number
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Scanning channels

Does it want its own
piconet?

Yes

Select a beacon with the
best SNR

Set the unused
interference-free Yes
channel to the €
operating channel

Is there an unused

F .
interference-free channel? rame type in the

beacon == 1007

Following

Follow

processes define Set an interference-channel with the best SNR to f; Set f; to actual channel number IEEE802.15.4
in IEEE 802.15.4 Set an interference-free channel with the best SNR to £, Set f, to the channel receiving standard
standard N the beacon
45 Send BA-request using f, channel
J Is it time to receive
Wait for LIFS beacon? Yes
No -
Change the operating
Does it receive BA- channel to ,
response?
Yes Ret '
ry count for beacon > s
macMaxFrameRetries? Rbecelw ng
Set actual beacon eacon
'LG;gsr: i{; :;s Set the operating
2 channel to f;
No s there an interference-free
channel whose SNR is higher —
- Transmitting &
han SNRinreshoi? Send its beacon receiving fra?nes
over f, channel except beacon
Set f, to the interference-free channel

Flow chart of the process that a device configures and associates with
the S-piconet using the RBT-MAC protocol
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No

Receive BA-request?

s there room IR Receive

No
inactive period for acceptin BD-request?
the request?
' -
- Store requesting Remove S-piconet
Discard : , A : .
) S-piconet information information from the
BA-request , | i
into the S-piconet table S-piconet table
Set beacon ID, beacon
Tx time, max. BTP in Following processes
the BA-response frame defined in the |IEEE €=
g 802.15.4 standard

CSend BA-responsD

Flow chart of the process at a PNC of the P-piconet




Performance evaluations
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