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Highly Concurrent Wireless Ad-Hoc Transmissions of Data Messages
in Consideration of Capture Effects

Abstract: In wireless adhoc networks, RT'S/CTS control is introduced in order to avoid collisions of mes-
sages concurrently transmitted by wireless nodes that are hidden-terminals each other. In conventional
RTS/CTS control, all the neighbor wireless nodes of a sender and a receiver wireless nodes are required to
suspend their transissions of both control and data messages. Though collsions of messages are avoided due
to the temporary suspension, fewer data messages are transmitted concurrently and the throughput of data
messages in the wireless adhoc network is decreased. This paper proposes a novel method to realize higher
concurrent data message transmissions based on the capture effects where one of the messages with higher
receipt power with the predetermined margin is received among concurrently transmitted messages. That
is, weaker restrictions for concurrent message transmissions based on the capture effects are induced and an
extended RTS/CTS control protocol for the higher concurrent data message transmissions is designed. Here,
based on the distance between neighbor wireless nodes, each wireless node determines settings of its own
NAV by using two different kinds of NAVs.

Keywords: Wireless Adhoc Networks, RTS/CTS Control, Capture Effects, Concurrent Data Message
Transmissions.
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& Ny I2&DT—Z AV —YDKELPUATIZTR
ONTE, FY TF Y77 MZ&Y Ny DEDT—4X
AV —VEZETEIENTEIIEEIZOAK CTS HilfH
Ay —Y%k Ny NEETD. 40, RTS gAY
T—IHB0IE CTS HHAYE—YDZEFIZL>TY 7
N NAV ZFE U7~ Ny &, Ny D%ET S RTS HifH
AV =V DZFIZRNUT, [Ny Ny| & |[NgNo| HB\0
I& [N, Ny | ERIEEL, [Ny Ny |+ A < [NyNp| &2
& [Ny Ny |+ A < |N.N.| 2iiRd25EIZDOM CTS
WAy —T% Ny NEETD. RMEZ2HRELZVES
ik, CTS HIfA Y £ —Y 23X EFELARV. Ny & CTS il
WAL=V %ZEETIIZALTINTE2D, T—4
A=V EFEFUR.

ZORETT N I EFIHITHREEL 2T NENDEAIC
WHT 5.

[[N.Ny| < R B8]
M12 8LV 13D E 512 [NoN, |+A < |N,Ny| TH3
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BEIZIE, N, AEE L OTS Hl A Y £ —Y D25 1250
UT Ny XV 7 b NAV 28ET 5. T4 AV E—=ID
BEERICH LT, M 120D & 512 [Ny N | +A < [N, Ny|
THBBHAEIE, Ny 1% [Ny Ny| 2EX—\w 2 L7 RTS
A Y=Y % Ny ~AEEL, 2hEZELE Ny &
INyNu.| R EE—=w 2 Ui CTS Hl#IA v —Y% Ny
NEFETD. Z0rE, IhHD RTS HlfIAY ¥ —,
OTS HIfI Ay £ —Y %55 U7 Ny, N OBESER ) —
K N iE, E¥—Nw 23Nz [NyNy| & [NgNa| &
2V Ny Na| L ZHEEL, N—FK NAV £ L<1dV 7
N NAV 23529 %. N 28 CTS Gl A v —YH b0
X ACK HlfiA Y £ —Y %% EFETHDOLAfTLT N, 2
ACK Hlffi A w2 —Y%(ELTH, F¥y /FryT 7z b
IZ&o5T Ny & Ny DODHIAY v —Y2%ZEFETEZ
EMNTED. W, KM13DE DI [Ny Ny |+ A > |N,.Ny|
THDHEITIE, Ny & RTS HIAY £ —YD%kEEZ
DY 7 N NAV DR E TIERIT 5.

—H, B 14 D& S5 |[NyN.|+ A > |N,Ny| THD%
HITIE, N WEE L CTS HlfA Y 2 — Y OZAZ12 5%
UT Ny iEN—K NAV 28%ETD. T—ZAvE—Y
DREAZERIZK U T, Ny 1& RTS HlfH A ¥ —Y D%AF
ZZODN—R NAV OfERE CIEHT 5.

RTS DATA

“f g

CTS DAQ

RTS

" 1
Soft NAV !/
| — CTS ACK
Ny ./

12 #%Z 70 ha) (|N-Ny| < R, |[INsN,:| + A < |[N,Ny|,
|Ne Ny | + A < |NN|).

[|[N.N,.| <R DOBE

15 B LU 16 D& 512 [NyN,| + A < |[N.N,.| T
HDHEITIE, N, DEE L2 CTS HlffA v —Y D%
fEIZRUT N 1Y 7 N NAV 238%%E9 5. Ny Dok
fEXN7 RTS HIIA Y 2=V DZEFIZH LT, M 15D
£512 [NyNy| + A < NN | THBBEITIE, Ny &
INg Ny | #EX—Nv 2 Lz CTS flfA v —Y% N,
NEETD. ZoLE IhE50D RTS flliAYv—,
CTS HlA Y 2 —Y %5 U7 Ny, N, OB —
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RTS DATA

Ns
Nr x

CTS «

RTS ‘

Soft NAV x

N/

13 #%E 70 b3 (IN.Ny| < R, [NsN;| + A < |[N.Ny|,
[Ne Npt| + A > [ NN |).

RTS DATA

Ny

7CK
Nr i

CTS %
RTS,
Ay H N

Hard NAV

X

N

14 %70 3) (|N.Ny| < R, |[NsN,|+ A > |N.Ny|).

K No i, EX—=2Rw 2 XNk [NyNo| & [Ny No| &
20E [Ny N | & EL, N— K NAV £ L<IEY 7
N NAV 23ET 3. Ny DT =R AV —V%%ETD
DEAMATUT N, 25 ACK HlfIA w2 —VERELTEH,
Xy 7FYI T MNIEoT Ny 1Z Ny EDTF—AX
AV —VEZETLZIENTES. WL, FM16DED I
|Ny N/ |+ A > |N.Ny| THEHAITIE, Ny 1 CTS #
WAV =Y REFLERD, Ny & CTS HIHIAY -
RZECTIZAALT I NT DD, T—EAYE—V%
EE LR,

—J, 17T D& >1Z [N,N.| +A > |[N.N,.| Th25
BlIZIE, N, BEE U OTS A Y 2 —Y DZF 1T
UT Ny 3N —R NAV 2&%ET 2. Ny »HREEFIN
72 RTS A Y =Y DZFIZHUT, N, & CTS il
AYY—YEFEEFELBD. Ny i& CTS HlHAY -
EZERTICAALTINTE20, TR AV —V%
RAS L AW,

INsNo| < R DBEB LU | NNy | < ROBEITDON
TH, TNTH Ny, N, 95 RTS $lH A v £ —Y D%ED
HBEBLC CTS HlfA Y £ =Y DREOHH%2FHEL T
W3 NAV OFESEHE [Ny Ny | ICEDOCTHE$ 2 Z e
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RTS DATA 5L 1T, ACK HlH A W & — [ L O ZE [k H 5\

Ny o > T —&RAvE—I% ACK i A v — & OfiZE 0]k

v U/ . 2k > TF— & At — Y DUATHLE T B HIH % $EA

ers FTHILEMAT D, E72, Wi — ROBBADESE

% ED B 7=, TR BEEAER ) — N B & G A

. : crs 1 AK Y=V OBEEHH LI THL OTIEA <, RTS/CTS

Soft NAV FIETEZEINDIHEA Y =Y F—=Z AV E—TD

RTS AT S D ) — REHMEZ UG LT, AEDF—2 Ay

N Y —VWAFHI E ERTS200 70 N AL EHEKT 5.

15 #£70 h 3 (IN.Ny| < R, [NsNy| + A < |[N-N,|,
|[Ne'Nyi| + A < |NpNy|). SETHR
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N
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Soft NAV

RT:

RTS DATA

ACK

CcTS

x
g/crs
Nr/ l
Hard NAV ﬁ
RTS
Ny"

17 BE7O N3N (IN.-Nyv| < R, |NsNy| + A > |N.N,|).

4. FE&H

AT, FY 7F Y7z MY, BV
KTH DR — ROATIRET AV =YD —
FiEZETDILNARETHEI I LEEELT, Avk—
VRO IR ERMT L TT— R AV =Y
Bl DT Z M LT FHEEER L. 2, ThEeE
B 2720 ES 2 RTS/CTS il 70 b 2)L % #%&Et
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SEIE, EOR FIC& 2 T — 2 A v — V%A —
Ty RO EMREEYI AL —Y a VERICE > TREET
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