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Abstract: Opportunistic routing with network coding (NCOR) has emerged as a promising approach to improve
both the throughput and reliability in lossy wireless multi-hop networks. This new routing paradigm, which is based
on the multi-user diversity advantage of wireless broadcast links and the erasure coding property of random linear
network coding, brings opportunities and challenges for broadcast MAC designs. This paper carries out a study on
the opportunistic broadcast channel access problem with the intent on appealing to the optimal stopping theory, the
study proposes an access strategy to achieve the maximal average effective rate, which is a trade-off between the
access delay and the instantaneous delivery ability. By extending IEEE 802.11 DCEF, the study further presents a
MAC protocol O-BCast to execute the proposed strategy. Simulation results show that O-BCast achieves notable
improvement of NCOR’s end-to-end throughput and is adaptive to various network loads.

Key words:  opportunistic routing; network coding; broadcast MAC; optimal stopping theory; multi-user
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TA YT A {a,c},1=3.5ms
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TA a5 5k {a,b,c},15=3.5ms
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Forp Ry MR 48 A 2 (14) B EOR A R i TR AR A S R, Ay b FRAl i SC—ANAH G R4 o 45
Yo(A)=mP=AT,,n=>1
Horh AT R S A
V' (A) =supy_, E[Yy]=supy.- E[mP, — AT ].N =1 (16)

MR SCHR[16] 58 B 1, ] J0(1S)A ] JBECL6) A7 A0 R G 3R A5 TR A0 L V(=00 R, = 2. L35 V'(4)=0
0 NTREECE, ) R, B4 N AR HUAS .
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A7 AE:
C1: E{suppYp(A)}<oo;
C2: limsupp_,Yn(D) <Y, a.s.
AR Timsupy.,..Yn(A)=—o0, il AL FAF(C2). 3% 76 % 44 4 AF(C):

Esup, Y, (4)] = E[supn {mp, = 2] 37 (K + Tye) +Tdatam

= E[5up, M, 1T + A2 (W=2) = K) ~W=2) + ATy, |

=E |:Sup{mpn - n/I(Tpmbe + (W_ 5)) + izrzl((w_ 8) - K| )} + deata:| (17)
//-sup( fx+ fy)<sup fx+sup fy n
= E [sup (P, VAT + (W= 2))} + sup (23] (W)~ K))} }+ AT, |

= Efsup{mp, —NA(T 0 + (W—2))}]+ E[sup{/lzrzl((w— £)-K, )H + T,
b w=E[K],& X (0,w)Z BT = S ECARYE SCHR[ 16155 4 19 B 1,56 1 e A BRI MR 20 4 e 3L 2,50 2 Tioh iy
(T 0 FOBIHLFR 90 (AT, 1 2 5 WL, K 46 P (CL) S 58 1 AR (C ) 26 P (C2) I 6 A2, WA BB 0
N (D) FFAE.
552 KR N ()R N AR SCHR[16]55 1 %% Remark 2,5 4R T B0 Yo(A) P IR BEHLAS 5 K, 48 1808 %% e,
531
Y, (4)=mp, — l[zrzl(Tprobe + KI)+Tdata:|

(18)
=mp, — ATy — NAT probe T w)
K SCBR[16]155 4 5 Yo=Xo—nc (KSR AR, ] 8 (16) 145 (k3000
N*(A)=min{n=1:mP~ATgu=V (1)} 19)
o V' (A)=supnE[Y NS 10 T 5 P2 1) i
E[MP—AT gata=V ()] =T prope-HW) (20)
2 V(D)=0, X4 N
E[MP—AT gata] =T probe-HW) (21)

2 X A 30 S AN TR B A A A R M — A AR B S) A B 6) I K R
RY, = A", LR REAKE 1 HU

N (A)=min{n=1:mP, =2 Tgaa} (22)
Zia n(13). 214, AR (22). /526 1 K45, O
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