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A Model-based Rate Separation Algorithm
Using Multiple Channels in Multi-Radio Ad Hoc Networks

Sok-Hyong Kim*, Dong-Wook Kim* Regular Members,
Young-Joo Suh**° Lifelong Member, Dong-Hee Kwon*** Regular Member
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ES ZgdoR gosjof gt slx|RE IEEE 802.11 HE #HolE vlEgadis B& HolE =7}l =2 ¥
o|E 7ol F3FE wlHA UEYZ A5e AdsE| AstAl7)e FAel, RA (Rate Anomaly)7} g} wlelid,
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Key Words : channel assignment, IEEE 802.11, multi-channel, multi-rate, rate anomaly
ABSTRACT

IEEE 802.11 PHY and MAC layer provide multiple channels and data rates. To improve the performance
of IEEE 802.11 multi-radio ad hoc networks, it is required to utilize available channels and data rates
efficiently. However, in IEEE 802.11 multi-rate networks, the rate anomaly (RA) problem occurs that the
network performance is severely degraded as low-rate links affect high-rate links. Hence, in this paper, we
propose a model-based rate separation (MRS) algorithm that uses multiple channels to separate different data
rate links so that the RA problem is mitigated. MRS algorithm utilizes an existing throughput model that
estimates the throughput of IEEE 802.11 single-hop networks to separate low-rate links and high-rate links.

Through simulations, we demonstrate that the MRS algorithm shows improved network performance compared
with existing algorithms in multi-radio ad hoc networks.
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1: Rate_Separating_Algorithm () {
2: curr_f=new If=0; max_lf nic =null:
3. fer each “unassigned” link / do { /* Channel assignments ¥/
#* Find an interface with the highest LF value %

4: for each mrerface kdo §
5 curr_If = get_If (): * Compute the current LF value */
G Move the current link 7 to interface & temporanly:
7 new M =get It (); * Compute the new LT value ¥/
& if {curr_If ~ new_IfY then /* Check the LF value gain *
bS max_}f mic =%

10 Remove the current link j from interface &:

il H

12 Assign link 7 to NIC(max_}_nic);
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