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Abstract: To reduce the broadcast storm of PREQ caused by simply flooding of PREQ to maintain routes between leaf nodes in
tree network based on IEEE 802. 11s, this paper proposed a new scheme to limit the broadcast region of PREQ based on the
table-driven routing in HWMP. In this scheme, one leaf node set the TTL of PREQ according to the hop count in its route to
the root node, which limited the delivery distance of PREQ and decreased the number of redundant PREQ. Experiment shows
that compared with IEEE 802. 11s, this new scheme can effectively reduce the costs for routing and increase the network

throughput.

Key words: broadcast storm; tree network; HWMP (hybrid wireless Mesh protocol) ; TTL; PREQ( path request)

0 3l

il

IR RICL N —Fh e AR . LG0T R it
12 W R TCA A R TR B BB AE B TTL By 0 5
B ML, —BORUL, W2 o T 4R (5 B TTL 1% Bk M 45
HAE REZ G BT LS 5 M4, BBtz AL TR
B R A REMEERE NN S8R %E
BTUAY 18 (55 AR5 108 4 S5 ), v il HE R

76 TEEE 802. 115" 781 o % rv | 413 15 s 4L 72 RANN ( root
announcement ) 4471 5 71 £ 22 (8] (1 % H, 75 252 PREQ
Y 5 1Aty 77 S Z I i o AR AT s ) e E A
Zrh o LK PREQ, 51 & PREQ J™#§ X% . PREQ | #%
IRV K S 380 1 P2 S 4 RIS T I 1R R

TCERE ML T 1 IR I R 2 S T 2246, BT P
R4 B B DAL a) B8/ T AR MR, SCRR (3,4 1 2

Wi BHE: 2011-11-27; EEIHHR: 2011-12-28
(20107X03006-003-02 )

SET LB B IOBEE s b) BRA R 15 B AL e, SCRRES ~ 7]
ST LSBT ST EaR 0TS i 5 T MANET, £ 3% 52 5
TR Bl R 19 2%, IR 3 T T IEEE 802. 11s fy 4%
(S

ARSCLL B F| - Zk ] % i 7 O R AT XS TEEE
802. 11s YW B L4 BETH T —Ff R PREQ J™ #EE I )k K
BN % A EF AT HWMP (1258 5K 30 5% i AL 8 T
TR EARAT Rl B RSB O PREQ 19 TTL, 46/ T PREQ
F) AR B S 0/ T 2% U AY PREQ BRI T PREQ
R R

1 HWMP

HWMP J& IEEE 802. 11s ¥ 7 (19 82 70 5 ey P33, i AODV
(Ad hoc on demand distance vector) & M 3K , 58 15 )2 52 L,
B T AE. HWMP ZE A% 78 () 28 o i L[] ) 22 44 DL 7 %

ELTH: BE“8637# % #3178 (2010AA040102) ; B ZHH EXRFEAXHFAA

EERIN: #0(1983-), 5, ERA, B+, ERARLHF A RK Mesh M % R &H Wl o & 3843 (youbol 98376 @ 163. com) ; £ R 3§ (1972-) ,
BHAR L, E2MAT @A LT R BB REME; B (1963-), 5, AR, M+, L2 LT @A LT R BHBEFLL

ZE



% 8 ok, % . —#F IEEE 802. 11s A% 2 W 2549 PREQ = 4% R & p 4 7 % - 3109 -
il SE— AR BUH DA — %] L R - Y s MR

a) RYRBNEK T o AEAEF T S5 79 KAl i, HWMP
JEPEREZ RANN Ll fih % PREQ 55 PREP (path reply) 1958
b, BORTEK i E R

b) FEAT R o AEYED Y A 2 18] A % e N, HWMP 3 L)
TR AL 2

(a) s Z AL RS HIC AT T by ik, P50 A3z H B ik
o H B9 5 MAC Huhikf) PREQ, H 35 s S PREQ Ji5 4% (]
5 PREP, B& g7

(b) M — Bl RrA Bm (5 i, P51 s s itz H
f k> H A 5 MAC ik PREQ, H A9 £HZE)] PREQ 5
Rkl PREP, % i 245

BT EIRBLE], HWMP S f it 1 % phy pRogt g s AL - J7y
FUTRER PREQ B —5 5l N URE], 2 N P 2 H A9 58
AR 0 R PREP 2 0T fOF SRR 1% PREQ 2 H A Y
Ko MU, Y RS H A R ST, T N BRI
TRl

2 ETTILH BRARMHET R

TER B 25 v MY i ey 2 SRS PR 47 5 140 0 B ol
[Fi) Bsf T AT 740 e o B IS T SR Y s g e, BT LRI
RANN A W BE [ o X719 i 2Z 18] FR 3 o 7R3, P09 A
WARERS HR BB H AT S0 RIS e o

1 HWMP 3 s UL AT 0, 28 2 (R4 PREQ 213k H (45
S VRS i T LR E T Fi g ey, BT LI 692 PREQ 2 3%
AL
2.1 BEARBE

RS TR [0 245 AR i RSP B I A 1Y S e B
FA G BRI S, ] AT RS i B R U0 20 T 1 i
ATFHBR . BTRL, R /4 19 PREQ SIAARY &, Aig
AR AR A P00 285 Hh B A o7 5, ARCTY s #E ] LAAEE g Hh IDHY
PR 7 YR AT E R T R A A B el R R T
HWMP [ i i PR g s L] o
2.2 TILEUE

R A JA S % o 4 BPHL ) [R) 6 DRAIE 1 B A 19 B
PRI AT RUMR AT 5B Al FH B, BT L3719 2 f PREQ 1Y
TTL B8 B C BR300 3 i SR nT i O/ 1% PREQ 3135
MY

T PREQ Z I, P77 5 25 4R oh 22, 8 H 937 fiO AR Y
S P R BRSO A PREQ f) TTL S8 o 3238015 45
FURY (OB i BE RO ns 10 IR 505 Y R R0 S e S
(PR Z I8 Al T e vh 9 de /N s B R0O Oh Do iR ¥ n 5
D W R/AINKAR ATREH BLLL T PRI L -

a)n=Do JEHT R HY PREQ R RLEIK H B9 50, HIY
Wil & PREP, Bl 7. B i A — il AR R 1
I, BRURCY 58— AR A —— H AT SUIX 26 8% 1 A, 38 AT RE AT
TEHAM A AT B e o et Hhy  HWMP BeiE

b)n <D T R IE ) PREQ ARESIK H Y1 AL, HfE
REE R A1 ST Eh o RIS A D G v [ R AR

——HI R
2.3 EREFFHS

ABSE T R LA T R 2% Fp 2 5] A 19 5 R p, WA
IR o P R GRS i, r i M2 i B A5 S IR AT,
ro AR HA ST M PREQ 1 k42, I C(R,r) KRR
NG r AR YR T C (S, ) s bl S ARG r, Sz
I o ARSCIN Ay i R T2 PREQ FE 45 B H R, % 18
FX T [Al—A> PREQ, AEAT 45 543 4 — U, B oh I8 2 [ T
AR N B SR

Bl RS R L4
IEEEB02. 11s 7y 224k 1z PREQ, PREQ 119 )™ 4 i [Fl Jy 4= %]
4, IR
costy =pmrr’ (1)
FEASCy e PREQ B9 EEE C(R,r) 5 C(S,r) 1
HZCHR AT ACH AU AREA 4 R AR -

AREA , = w2 Nr? (2)
YU g% b O A

costs =pAREA [, =p(wr? Nar?) (3)

5 IEEE 802. 11s AL , AR SCT7 S HEAR i i 41
cost,,,, = costy — costg = pmr® —p(arl Nwr) (4)

A C(S,r ) 1E C(R,r) N, WIARSCTT 21 3% T4
Costg = pr? (5)

5 IEEE 802. 11s AH L, AR SCT7 S HEAR i 450
cost, . =p’lTr2 —pTrrf =p1T(T2 —r?) (6)

AT AT, JGie H 1Y s b T R 2% rp AT e A2 R
ARSI ST BB b T B 2 18 72 1. A7 H A9 9 57 PREQ #YT™
RIS A BEAG R E di 3 s H 9 5N AE PREQ 1) Hf
VU R AT, I P el R R B A B

3 tEBESHRT

31 XEIEZITEERE

AT B UEAS SCHE % 77 S PREQ )48 XU 198 301,
AT T — =AM T80, &b nE 2
iR o

EH2 =M cmms



- 3110 -

it E R AR

529 %

B R AR 5, HAR T ST . A T AR A A
IR SEES -6« HEF S3C2440 ) ARM FF &AM, T MR hh
12573, W) B BC A IEEE 802. 11b, TAEH# N 2. 4 GHz,
— AR RE S0, 36 dB 1 IS AAE , XA Y TR T S
ZIEJIMAT 72 dB 13208, K155 8 SUL e B BRI ZE 1 m
AP, A BT E N A Z 4 TR EE, i 3 iR .

-
o
- - = -
- = »
‘-
/

=
F3 = RIAEE

SRR FAPE NAEXT LA, — 48 Linux 2. 6. 35. 4,
ZWAZSEEL T TEEE 802. 11s, Lk HWMP {5 4 % th il ; — & 7E
Linux 2. 6.35.4 54l FScBl T A %, T Linux 2.6.35.4
B4R ML X S3C2440 BySTHY, NFAE S e NI B F- 6
TEE R S3C2440 1) ARM V-5 BIA] ;4 T SEIAR U 38, TR B A
HWMP {4 ] AZ AT o 647 AH B 48 2, 20748 PREQ #Y TTL 3HE
J720, BRI 2 AN AN S BCR F A ERIAE .

3.2 ZWIEHRRAE

Do 4% % E FF 4 < S AR IR TS 2400 5 A LBLC.D A~ H Y
W RGEAF R P 4 th PREQ %6 3@ {5 W ping )7 &M, FI
Wireshark X} PREQ #FATHHE H- G145 , MRS [H] 47 20 s,

Mg i S MR IRTT SArB 5 A ~ D 94~ B A5 fE
5 S, 5 S, ZE Ak, B4 kbps, ] iperf #E47
=X, Wi E] 2y 20 s,

3.3 XBHLERREAMH

72 1 /2 IEEE 802. 11s 54305 52 (1 % B FF 48 %t [, W LA
Bt AR SO ZE AR R BE D8/ 0 265 v A B R TR D) I
KRBT 73.7% ~89.3% ., i el FF 485 19 Il /MS 25 T PREQ 1y
TTL BRH1 . 25 B A5 500 A B e JF A B/, 124 B 5 5ok
B.C.D B PP 5 A S B Oy AR SR Sy o )y
RS BT S 4% PREQ, TREE B Y19 s 0y BcAs , AR
RSB B AT R B BEBOR TS N, 2% PREQ 8 % & i  i
B, RN, A ST A 802, 11s FRAR #% B T4 1 1 T
SRR WA

Tl EEHITRIN

HAt ASCrEIRR 802 11s JFHI SRR %
A 10 95 89.3
B 15 95 84.1
C 20 95 78.9
D 25 95 73.7

B 4 ZAIC) %S IEEE 802. 11s it fExT . 24 Sk
H R BB, P F E kL2 — 300 (B i e by VA
i), XA T R 2 R PREQ, 4 S (ST, IEEE
802. 11s (FFMIE FRE T 29 13% , i HAE S 5H4 H 197 i
WAE, AR LR A SR AA SO S0, BARAHLL S
B KRB ER AR A TN, A S R ERE R AR L
IEEE 802. 11s $&15 T 29 7% , X 2B A 35 R BEALT M 45
i) PREQ %t , A RGE (1129 T M4 75

02115 |
350 A
300

2 250
= 200
"‘ﬂ 150
i 100

50

g N/A S-A S-B  S-C S-D
T A
E4 FrtEMH

4 ZERIE

75 IEEE 802. 11s PR 7Y 9 2% v ) AR A5 1) 2 318 3l e e AL
il RANN S I PELES 5 719 Rl Z (e 9 e o AR SR X
R T R R SR R BT PREQ B TTL 35 8 O PR
SBARYY 0 e R, 7 PR UE RE RS PR 31 T i el 9 [R] e FRE
il 7 PREQ By HEVE I, M| 7 PREQ J"#E X%, S5 R W],
AT ST LA RO RS TEEE 802. 11s A4 700 % 2% v i) % 1 TF
e EE S

T AR TE S i I 28 At i[RI, 38 719 sk
Bl Bt AL
S 3k
[1] NI Sze-yao, TSENG Yu-chee, CHEN Yuh-shyan, et al. The broad-

\

cast storm problem in a mobile Ad hoc network [ J]. Wireless Net-
works,2002,8(2-3) :153-167.

[2] IEEE TGs. IEEE LAN/MAN Standards Committee 802. 11s-2010,
IEEE draft standard for information technology-telecommunications
and information exchange between systems-local and metropolitan area
networks-specific requirements, part 11 : wireless LAN medium access
control (MAC) and physical layer (PHY) specifications : amendment
10; mesh networking [ S]. New York: IEEE Computer Society,
2010.

[3] CHOWDHURY A R, NANDI S. Received signal based minimization
of broadcast storm in multi-hop MANET[ C]//Proc of IFIP Interna-
tional Conference on Wireless and Optical Communications Networks.
2006 :6.

[4] JANG Hung-chin, HUNG Chih-chia. Direction based routing strategy
to reduce broadcast storm in MANET[ C ]//Proc of International Com-
puter Symposium. Washington DC: IEEE Computer Society, 2010
445-450.

[5] XUE Bo, REN Pin-yi, FENG Jia. A limited broadcast algorithm
(LBA) [ C]//Proc of the 5th International Conference on Wireless
Communications, Networking and Mobile Computing. Piscataway, NJ :
IEEE Press, 2009 :2630-2654.

[6] ZOU Feng-fu, ZHANG Xin-ming, WANG En-bo,et al. A localization
routing discovery mechanism for mobile ad hoc networks[ C]//Proc of
the 4th International Conference on Wireless Communications, Net-
working and Mobile Computing. Washington DC;IEEE Computer Socie-
ty, 2008:1-4.

[7] CHEN Li-juan. Research on routing protocol applied to wireless mesh
networks[ C]//Proc of WRI International Conference on Communica-
tions and Mobile Computing. Washington DC:IEEE Computer Socie-
ty, 2010 512-516.



