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Abstract In a mesh network, not all WiFi APs are always taken part in the actual packet
transmission which makes network resources redundant. A same packet is usually received by more
than one node even though they are not on this packet’s original transmission path. These nodes can
be chosen to forward the packets to the destination node, which improves the bandwidth of the
designated link in a cooperative routing path. However, due to the transmission and computation
overhead on WiFi APs, the cooperative routing is difficult to be implemented in traditional wireless
networking. The centralized architecture of software defined wireless networking (SDWN) makes it
convenient to select helper nodes effectively and globally for a cooperative routing. This paper
proposes a cooperative routing algorithm in SDWN. In this algorithm, routing discovery is performed
on WiFi APs while the global and computation intensive tasks such as the route validation, the helper
node selection and the interferences update are completed by the controller. By extending OpenFlow
protocol, the proposed cooperative routing has been implemented and evaluated on a test bed. The
evaluation indicates that our QoS oriented SDWN-based cooperative routing achieves greater

bandwidth and less packet transmission delay than traditional wireless protocols.

Key words  software defined wireless networking (SDWN); cooperative routing; helper node;

OpenFlow; centralized architecture
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Fig. 1 DF transmission mechanism
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Fig. 2 Framework of Coop-routing protocol
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Fig. 3 Message exchange sequence diagram
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bb 2 Fifl G % el BRI B2 B T AODVEY i e/l
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Table 2 Summary of Performance Comparison

x2 ERARBEHERELERCE

Routing Bandwidth Transmission Route Discovery

Protocol /KBps Delay Time/ms Time/ms
SCR 393.25+4.3 18.940.7 476.8448. 4
DCR 386.5+3.4 19.34+0.5 457.1448.2
WPR 273.0£3.0 29.9+1.2 408.8440.6
SPR 185.5+3.5 58.5+1.4 331.2437.7

5~T JEFE T ] R ST LR W 4% (4 DA % rh
PP SCR 4345 =X W 8% 1 B DCR F1JE £k WiFi
Mesh [ % rfr 5 B ) Jie Kl 98 Dp i WPR LR /) Bk
B SPR A F 4 . 8] 5 B T & Fh i b B il
JIT R I R TE L 25 SR B 2 RO R I B SR R
TR 3 vh A T L B4, SCR B DCR B3R
B2 4. 0% {H H WPR B R 29 30 %, i SPR P
WAR 2 90 %.

ME 6 7T LA H 2% 4858 i I3k 45 2R . SCR B
WA DCR P 80 %5 2R 1 3 422 35, SCR B B3 B% 4F T
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