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Multi-Channel Wireless LAN

Using multiple channels to achieve higher 
network throughput [1,2,3,4,5,6,7,8,]
Does IEEE 802.11 support multi-channel 
mode?

PHY yes
MAC no

Multi-channel hidden terminal problem[2]



Multi-Channel MAC (1/9)

Single transceiver vs. Multi-transceivers
Multi-transceiver[4][6]

Using common control channel
N data channel
Transmit data and receive control signal currently

Single transceiver [2][8]
The 802.11 device is equipped with on half-duplex transceiver
The transceiver is switching channel dynamically , but it only 
transmit or listen on one channel at a time
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Three types of mobile node:
Single channel using single transceiver (type 0)
Multi-channel using single transceiver  (type 1)
Multi-channel using multi-transceiver  (type 2)

How to design a multichannel MAC for 
different type of MHs?
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Modifying the 802.11 MAC control frame
Modifying the  “type” and “subtype” fields

010000     for type 0
010001     for type 1
010010     for type 2
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Designing new multichannel RTS/CTS 
frames (called MRTS/MCTS)
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MCTS Reservation notification (MCTS-R)
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Type 0 communicate with all type
Using traditional IEEE 802.11 communication

Type 1 communicate with type 1
Using a common channel as a control channel
Channel Negotiation and switching channel 
dynamically
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Type 2 communicate with type 2
Using a common channel as a control channel
Channel Negotiation and switching channel 
dynamically
Different transceivers represent different channels
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Type 1 communicate with type 2
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Discussions

The reservation period is a major 
overhead in our MAC protocol

Especially in type 2 scenario
If using persistent reservation?

The reservation period should be 
changed dynamically

How and when?
How about according to the number of mobile 
nodes?



Discussions

When the number of type-0 MH increased, 
the network is more like traditional IEEE 
802.11 WLAN.

If clustering all type-0 MHs, using cluster head to 
communicate with other type of MHs?

Our scheme may adapt different channel 
selection schemes, because of the “more 
operation” field.
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