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ABSTRACT

In this paper, we evaluated the performance of 4 types of ARQ algorithms that have been adopted to offer
reliable transmission between MAC layers. First of all, we implemented IEEE 802.16 ARQ algorithms with NS-2
network simulator and then evaluated the performances in various channel states. We used two performance
measures to evaluate those performances. First, we used the total number of ARQ block in bytes that have been
received without error. Second, we used ACK_Efficiency that is newly defined in this paper. From the results of
simulation, we could be aware that each ARQ algorithm has different performance in a various channel states.
For improving the transmission data rate in a specific channel state, we have to choose the right ACK interval

as well as a suitable ARQ algorithm.
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L2 WMAN®| AWZAE 7494 PHY AlSS
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OFDMA (Orthogonal Frequency Division Multiple
Access)S 718 IEEE 802.16a7} & =9l o]
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(Subscriber Station)E°] £415= PMP (Point-to-
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208 e SSEOA ALEY dHolHE 4418 sS
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gt +=¥-5= IEEE 802.16d°14 A8l 9= 47}
A 8]~ ¥F2] UGS(Unsolicited Grant Service),

rtPS(Real-time Polling Service), nrtPS (Non-Real-
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for-retransmission®] Z7o]mr] 2= ARQ E=-2 Not-
sent Aol A|=Fsle] 5% o]Folli= Outstanding
Abeflel] $]%|8}b{ARQ_RETRY_TIMEOUT A|7Fz<t
E7] Hck £3o] Outstanding Aelol MF= 5
ob 3t =22 ACKS Al8l7Y} Discarded AFEl
2 Ao}l ARQ_RETRY_TIMEOUT 1= NACK
o osiA TS Ivhels AR AHoldA =
ot A &Y AHF SAe ARES sl 3k
ARQ E3o] 9JS 7% %A A4S 3l BSN #
o] zk& EEZXE] |2 ARQ_WINDOW_SIZEZ}
sl WelollA g

FAGH FASE 2Mle] AEeE e Al
ARQ EE°] AHRE tgF 72 Wil ARl
$A128 ARQ_TX_WINDOW_START, ARQ_TX_
NEXT_BSN HIFE o]83le] zMile] &7 glo] o
SHom AEgE ARQ 552] 3L BSN@} #Hilo]
43 ARQ E=9] FHu BSN#S 47 #Aksiw
4128 ARQ_RX_WINDOW_START, ARQ RX_
HIGHEST_BSN+%- o]-83lo] A2 &5 glo] &
Algk 23 BSN@# Al8 2 552 BSN#LE
AAsHA =l

® ARQ_TX_WINDOW_START
: (ARQ_TX_WINDOW_START-1)7}#] 2]
ARQ EE-2 ACKS 4413 BSNEL
* ARQ_TX_NEXT_BSN
i FAIS] o R AEs E52] BSNjte|H
o] Fr2 ARQ_TX_WINDOW_START ¥t} =
3 ARQ_TX_WINDOW_START + ARQ
_WINDOW_SIZEX Tt} 2}-&-
* ARQ_RX_WINDOW_START
: (ARQ_RX_WINDOW_START-1)7}#]2] &2
2 YR 27 $lo] 418k BSN %k
¢ ARQ_RX_HIGHEST_BSN
(Al Zo] A1EE FHa E2o] BSNFkel 1S
&k BSNZESZARQ_RX_WINDOW_START
Br} 337 (ARQ_RX_WINDOW_ START +
ARQ_WINDOW_SIZE) ®r} =&

29} A H4E2 ARQ 94 AAIAANA o
o7 %713} =}

. AlZ2o|d &2

AT SlolA] AW 4714 ARQEMIE

B 1. Asd 2 AR sl

)
Bl o)
1 el

allal s

AlgHeld 3Rt 10 s
x| AA Aol 1 ms
A 2 Aol 0.5 ms
T 24 Aol 0.5 ms
Duplex Mode TDD
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Application profile ZF4 . 0.2 ms)

Agent profile UDP
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shar V] Al 7R WA Ao UEE o
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A ed=c} 18]35 Cumulative ACKS A3+ 7]
He] EE47 548 #E 7= olfie o =

9ol Esty 4T ARQ HEe| FAleinE
ARQ feedback IES E3f =% A #H8- <= gl
] Z A EHe)A Tl AE3 4 9) iE]

T T ‘ ‘
| 3 TTe——m
b T ————— ]
‘. -y
S..
€
3
2 To..
X
8 42000 | ) |
[ -
Sel. ACK —%— °
Cum. ACK ---o---
Gumn. with Sel. ACK - -e -
Cum. with Block ACK --&-—
W0 o5 1 18 1
o = : 15 2 25
Error rate(%)

a2 4. W oF B0 2 4 oww

www.dbpia.co.kr



Z=EINS2E o] &

3+ IEEE 802.16d ARQ ¥38]& A514
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4.3 HAE M4 27 24

A gl Apdel S waE A
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b WSS 16H]E9] ACK Map F=F M3}
o FHd 167“4 7Rl ARE B Sl g
% 4 SAWF Cumulative with Block Sequence

ACK 167] HIEES 13 13} ko] 27l wE 37
o BFow o] LS VAR AS B AT
g B2 o} [570e AN the 2 glon] 27he]
EE5 AN AT 63700 BEAHRE e 5 9l
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4. H2E 25 oA 4527 (Grant 2)
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