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ABSTRACT

Full-duplex communications have emerged as a key technology for next-generation wireless local area networks
(WLANSs). Although the key enabling technology for full-duplex communications is the self-interference
cancellation (SIC) technique in the physical layer, the employment of full-duplex communications has huge
potentials to substantially increase the throughput at the medium access control (MAC) layer. At the same time,
full-duplex communications pose non-trivial challenges to the MAC protocol design. In this article, we first
identify salient problems in supporting full-duplex communications in WLAN MAC protocols. After that, we
survey the state-of-the art to address those problems and analyze their pros and cons. Finally, we present open

research challenges to improve the effectiveness of full-duplex communications in WLANS.
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Fig. 1. Symmetric full-duplex mode
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Fig. 2. Asymmetric full-duplex mode
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Fig. 3. Example of hidden node problem in full-duplex
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Fig. 6. Example of RTS/FCTS based MAC protocol 1
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Fig. 9. Asynchronous full-duplex access

' A contention DATA: A=+ B
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Fig. 10. Synchronous full-duplex access
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Fig. 11. The scheduling problem in full-duplex
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721 12. SIR 7|4k full-duplex MAC Z2EZ 4]
Fig. 12. Example of SIR based full-duplex MAC protocol

¥ 1. FDA %
Table 1. FDA value
Value Description
0 Receiver has frames for the transmitter
1 Receiver has frames for a different node(not
the transmitter)
2 No FD from receiver at all
3 Transmission is not allowed
byl £ gl A9-0] 5 FQlrh 13 132 F 4
A 41 = Adee) AE melEeh 3 WA $41
mEQl EAL A wEBd) HolHE Ash

A WA Al ol Rl WA Al e A
gl XE=Bi= _I__Afﬂlﬂl A WA A5 ol o}
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7R AL glek ZF =l A E nieew AEEt o)
olel7} Sl k= F A MY S mEE AlY
gt} =B} o)A ZH|q] Aol gk T8-S v}
Eki A= ﬁwspm W, EA, REC, kT
EES] 7HEAl A
= 7V A % 5_1:_ % —‘,:4 WA 541
=2 *dﬁﬂﬂu‘r.
Janus'"*& AP7} A3 dlolEl7} gl mEEe)

1 g

fl

BiE g o] YU AFon AEYE
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ElEb=Y fﬂ 14+ Janus®] 2A1E8 S HAS Hol

Tk AP} WAl 2AIEH S S AR A SlE)
4] probe request FH S HAA =ofA ALl 1
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of] w2bA] request flagZ -5 gtk request flags 5~

Ag AP A rtEe] AHWE E33F request

#Node C
/
&«_, (())/
—_— =

Node A —= AT
\ c o080
Node‘B\\ D 100
// T E 0.00
»
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Fig. 13. Example of history based full-duplex MAC
protocol
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Fig. 14. Example of centralized full-duplex MAC
protocol
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X 2. Full-duplex MAC Z2EF H|al
Table 2. Comparison of full-duplex MAC protocols
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based MAC
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real-time FD L .
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scheduling Asymmetric
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Asymmetric frame
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Distributed Lo Symmetric &
(4] Distributed . Yes FDA No No
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Spatial [13] .. .
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