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ABSTRACT

InRecently studies on wireless ATM has been attracting many researchers who are concerned with provisions
of users a simplified access to information. Acquiring information from the network without regard to its location
and its form and anytime at user’s convenience is the goal of the next generation network. In order to
circumvent high bit error rate, relatively low channel capacity and fading, various physical layer methods such as
modulation schemes, diversity techniques, dynamic beamn forming antennas are being studied. Also, in order to
resolve the problems that seems to be prevalent in the wireless links, new control techniques such as FEC,ARQ,
hybrid FEC/ARQ have been proposed and being researched. In this paper, as a means to overcome high and
bursty nature of bit emors in the logical link control(LLC) of the data link layer, we have presented realistic
QoS parameter and proposed DLC frame structure and new error control techniques of Hybrid I ARQ schemes
using BCH code. By using these proposed models we have compared and analyzed their performance.

LME Al %Hcircuit switching)& Alg-3le] F¥=]e] i}
(120241 e, $49e) HEni)elst 24 b)3
A2 2 e A ANaE TR § 3 o] Bme T T&e] HolH Mes Tue 3

* gelohata Aalktkalcheho @tiger.korea.ac. kr)
* g chEhE AR BT
=PHE : 98364-0819 <) : 1998 84 19
¥ o= A HBAIN-0} FAetAke] AL Wol 33 AT dF|ivl,

487

www.dbpia.co.kr



RIS =17 °99-4 Vol.24 NodA

o aju)22] 877 Sold AoeE FA¥rh %59 PAP(portable access point)?} FAP(fixed
oladt M a3 144 Hole AT F-alnko) access point)7e] F-41 QlE]Hje]Xo|ch

Ao Agsre] Zol HFU FEAe 278 T

EA717] $j8le] £ ATMS] FaXle] Fvlsieie} Evamas AToA

WL."_-_ 7}1%_ ﬁ“;:__.% _}T.._ alt}'.[4,8,9,11,16,19,21,22].

Second generation

Digital voice +
messdging/data
Anslag cellular b

techtiology

Pourth generation
TelePresencing

Fixed wireleas loo i
Macrocellular ? | Narrowband and

sydlems Buc

Digilal cellular multimedia serviees | 20
art techaology + IN + N integration info Enabled ATM NW
Broader bandwidth : Mability and Moving
Microcellular and Efficient radio Enablad ATM Switch
teovellular; i
gnmity. quality; Wirctoss-witeline m : Moving Enabled
LANs and broadband ATM Bwiteh
tranzparency : Mobillty Enablad
Enhanced cordless ATM Switah
techoalogy Higher frequency Knowledge-based
spectrum utilizati network t gl Flxed ATM Switch
Now LAN/WAN

Unified serviee
IN « network ntwork

"= Wireleas
FAP | Fixed Accwss Part

unagsment FAP : Portable Access Fant

T8 2. A ATM Z
T R vl e 4] o 12 : mobility W7} §lo] fixed ATM 2$1x]d]

olzitt TgelM E EEelde 2%l ATM 7% PAP ¢} FAPAe]e] 741 Qlefo]
Forum®] ¥4 ATM Working Group (WATM Z0Jek X
WG)ollx] #|2)8He reference architecture AHs R e I5 : mobility enabled ATM 7<i @42% PAP
T 5 ATMS] 2 EeF stackd AR} 37| 2} FAPAJo]9] 34 QlEjsle]zo]c)
Al ATMS] allA}slis au)~M QoS &8 Aw e 19 : moving enabled ATM 2%]%¢] 4%
shar = FAsllAe] QoS delr|elE AlsEch PAP2} FAPAlo]9] 41 slE|#jo]2o]ch
olold] 4ol FAlg=e] ¥ H|ELFE, ] ® 112 : 27§¢JPAPCad hoc)Alel®] $41 <lefso]
BeRel Ay o EAE Fusp] A% oA 20lek

oi}al, ol E&Hom esly] ¢ DLC

1. 24 ATM protocol stack
frame format-2 A|eksly, YA R A% B42

sglck Al SAeNE AF7A pad Ao 2w Wieless TH : {Wirelss ATW Aocess Pont | | ATHSWITCH
Gz #of ¥ dES FESIL: Terminal ' [Fado s B

i {|Menagement [ lResourcs |

|| and - |and Mottty |

L. 24 ATM 7£ :::,',': Wobility Suppert | Managoment |

L Honkor i

ATM Forume] 4 ATM Working Group -
(WATM WG] AAstz gle 4 ATM SAL B L

architecture references= tha-a} e}, =
2% 20A] Fixed ATM 283 7]29] ($4) e nEn
ATM 2$]|&, mobility enabled ATM 28]& m}uo FADIO »
71Ee 44 ATM A8121d] AHgRle] o}EAg | pyim [ ] @EPH
QY 4 = 15E R 2948 B, = | B

%}, moving enabled ATM A$jx|& TTP(H|8)7],
vl B o]EAE AEe ATM 29X& Uil 32 3. B4 ATM Access Protocol Stack [12]

o} £ o5l aeisle interfacet= 12,15,19,112
34 ATMS] 933 54 g Z=2ES

488

www.dbpia.co.kr



EE/FA ATM QoS 2l 1%} BCH coded AH8-3 Hybrid 1 ARQZINY S A4

stacke 28 3] jehdl olE Wircless ATM
Access PointE AMgale] Faixjede] g} oA
A€ A% 715 o
o} ATM AHg=Is} 7% 441 ATMake] Aido]
U o|Fe1x7] HiM= 7189 4 ATM
control 71%gelelolE ol54et wmEAs] Aol
£ 3&3Ele] ¥F ATM signaling-& B2ksle} §ck
£3] Radio Data Link Control(Radic DLC)&
whest 2e sleg sl B

Radio Data Link Control (Radio DLC)

Radio DLC 719858 vhg FEEX4Y vRRl
V549 2848 B8] Ak & gluh Highest
block levelAloll4] radio DLC 71%5& Logical
Link Control, DLC control, Scheduler 23l
MPDU handler 715-E2. oz}

7}. Logical Link Control ; 42| layerE8] 7|
ol h-gehe Add E2|AEY qualitys 4
A17171 8 AEEoh o)Al AR 993
E2+ ARQ, FECw: hybrid ARQ/FEC7} $lch
5 UEHe)Ad] S EgA AMS-E T
284 emor detection/correctiono] <7 7)ule)
Agxlojof & Zolel o2’ 7)wA] FEEL
2E ATM controls} M8z} & | X|=|7} wlx] A}
47} data®]®] radio DLC Al&e)] Hoixl& ATM
layerollA] =3+ Hedd 5= gleh

1}, DLC Control : radio sub-systemEo] m¥
A5 Apgste AR d3E Rl Ao JEES
a2k o AHErk
(1) Radio Modem Control entity:= vh&-3} 722 8}

E53} A2lY radio modeme He]sh= AQg
Rch

e radic measurement 7|55

o radio modem] Aje} W
(2) Wireless Link Control2 vhgat zk& o]

(sub-functional entities)®} WAHAgE =E=
radio link-8 vhReje} jlcl

® power saving/conservation

o PdEo] networkell HElr] H3 WPHES

Al
o MT7} B4~ networkel] lE=E ZAE A
W4 radio linkl ¥EF-& A4 ¢ 1F

o 33 g

(3) ATM Control 2)E|sje]A 52 ATM o]
FESI A ARE TRE 7o)} Handover

AL Ay o2 radio link qualityel] =8}
i, ATM Rle] 355 349 715E % 38t
vy Aelo)k =i E:xigd) QoSel #:H
ATM connectionS &A|E2] +3P2 43 F=
& oM AgErt
o} Scheduler:iﬂ]‘é"i'h'i- F3 alg|de)2AtallA
A$E 4 3l ATM cellE5€ 9% ‘air time’
go3glc), A E8-2 ATM traffic contract®} QoS
parameter £l 7]&2cl
2}, MPDU Handler: 335 Qle|#jo)xAtol|r] A4
E MAC data packetE-g @2l o] 359 A
83 7152 495 MAC schemeo)| €531},

olAtollA] Al wle} o] fF4 ATMS] o
3+ BgAoE s fslde 4 ek
2] A PelA e ohE F o AR A
;31-291-?3, AR} ol EAS AFE & dert Qo

(1) ¥4 A=38: 24 ATMAME madio
spectrum®] AT ARERle] olFAoR s)4lst
= A9EA (burst error, fading, shadowing)5-2]
EAE 53] 9% e 28k Aol =t
Falsicla 2ok ol 98] FAUATM celle] 72,
AH33le error control (FEC, ARQ) 71, Aid
54 (BER, Shadowing, fading)e] W&
throughput, cellz]ed £¢] QoSel| vix&= 3L
olafsh= o] "asich =&k o= 7HE AME
A2l cheRt Aulx (24, dlolEl, wEle. 5
5l e} Ao Hesle W (g 8o
24 Aul~F FECY A4, dele} Au)AE
Hybrid FEC/ARQ®} A4- 3) & a7} Yaspt

(2) AHEAL ©o}BA: ol FHelMe AMAT o1%F
el webd HASHE handoffrlc} 22 UNIE
A% 287} o) wekd call admission control
Ao o)L mH FeFA]  forced call
termination?] YEE Fo|EE wHe{o} Yl
A4 Hel® capacity allocations} routing2]
A7} Bk Ak
el A3 o)lF-2 T4 ATMeAe] B5=3F A
e 7Y ARE QoS Ter|yel A3 dL
st}

. QoS Il
o Aol ATM WEdzels ATsle o

489

www.dbpia.co.kr



o 54188 =F7] '994 Vol.24 NodA

A A Aels {5 QoS eiveg A4
HEw F4 ATMeX F4¥=2] 543 a8¥
HiAql QoS ehvle] FRAE Al

1. {4 ATM AB[2 8™ QoS Tatale
ATMTHE AHRE S-8Aulae s Ao
QoS#} R tlofghe o 5 Aok

e CBR, VBR (tt-, nrt-, UBR, ABR) 59| vjelit
Helje] A4S 3T78he AMuIAE AR

® Connection oriented ¥3= Connectionless AJH]
28 A3t

o AFEnrl B Kbps olr 4 Mbps &)
915 range & REA|7IcH

® Burst =7], #{AE H]& (burstiness: peak to
average ratio) cloFslm] Aujxel] aieia] ©
2E Hlfe] 194 1000744] clekshet

o A &4 B4HE SAANIR 10° ~ 10%]
A dlolel, Wil AMwlze] 107 7Ax) Hie)
st

o A A 419 =3 A msecolld 4 &
744 Tkl

ol2|gt AmlA8] clelsh old] whE Ey e
o] TR}, e 7h MM QoS 8] Tkt
€ 74 ATMe] 292 A43plde B 7+
AHo] slrk

ARZ HzASEEr £ MbpsE  Al3e)
98l 2 carrier FpYst beam forming <}
HuE AR MENIE FHEE ko) sle
v 27 A gl

SHE FAzae] 2 ¥E 2F{E4S 7RIE
o) 10° ojsle] o A &4 4L HpHErt
£ BN 248 Aesias AR} ojckn
A7k

2. M ATM AMd|A REY QoS TiEolH

ATM Forum®] %4 ATM Working Groupel|4]
PHY layer7} A2sh= w2054 87% 99.5%
Eeb 10%90& aksbd ® 19141¢] QoS miepele]
#HE A ATMOA 2 Hedledles T2t
glezluly HgkE WATM WGS il ATMS)
ARla f3W QoS dejvle EEgE ol X9}
Zro] AA#aL glet

$1¢] Bolla} w2e] FAl 7)ol rde] peak cell
rate= 5Mbps ©]3l% &k} AdAsw, CLR= 107
~10° ol o= FAYae B Rkt

490

A=A BHAE Aot

°]gA QoS &7EAS 41 ATMS] 7% xrl:
A AR S ek, ¥4 A9y §
A2y & CLR, & throughput& A28} $)3)
% 4 ATMellA nodal processing& £°17] $
slo] AR link-by-link LFA|oE A7 olA
Epsle o] mubaql wie] € Aotk

B 1, WATMAR|AH QoS siajalejs] «if12]

CBR | VBR-t | VBR-nt ABR
-1t
CLR 1(10_“:0 10°to10™"* | 10” t010™ 10*t010”
Close to
DV
C Oms oms
500ms to
Max| 2s to 100ms
CTD| toms P8 t© 10ms (mean
CTD)
2Mb/s to| SMb/s to
PCR ™ gitys | 16kbjs SMbjs to 9.6kbfs
MCR. Minimum
SCR 21;/1;{;/ :o 32(1;$sto Cell RatemGOKbs
to Okb/s
5MB to | IMB to
BT ol o

o A=) Ao Aeel A ATMRel
nAA] $ER A Pz Y5l LFE PE
ojx Ax R Part gl7] wEelc)k ABRe|
v} VBR-nrto] 79l FECe} Wasle] ARQE
AHgsle] A Addo] #43he WS WellAe] Ao
AR%-g 348} CBR VBR-1te] 7¢oll= FEC
g e wme T3] ATE Y ARDSE HE3)
& W] ohe iz Zo] AekEle ALk

Dalay Sensitive ATM Trafﬂ@eeded only for Burst Noisa Channal

/

ATM ]
Cells

infout || DATAL J\ '\ Wireloss

ARQ Channal
FEC May Have Multiple Levels of%or.ﬁn

ATM Traffic
Requiring Rellable Dg'll'\ll%ws a Concatenated Code

ATM FEC | | ohandel Crannel,
va Godaek_' \m/Do\m_‘ Modam

28 4, dlele] g= A4 =2d

«J7)4] channel interleaver/deinterleaver= F-41 o]
Fholx9] fadingo2 <A u|Eezie] d3E ¥
bk 93-S gk

www.dbpia.co.kr



=F/2A ATM QoS ©elS 4% BCH coded A3 Hybrid I ARQZ|YS Alz2-4

8, ATM interleaver/deinterleaver block-
FEC codeco] A2 of AT + 3l ¥|E
29 93-& AkslE= Aok

T4 ATM®] #8319 logical link control-& |
eyl sl A4 FxHaY FAE ol e
2] dasil oy AelrMe T =29 A
< FE3P] % WeE ZF dZ(VC) E QoSel
wfeby A iAo sidel s Al ek

V. ORI 718

A3A ellA] B wle} o] QoS o ME T4
Hae] BARE 83 AT wheR AUy
dleAel7t sk 284 old M F4l FEC
E AM3le] ¥]E 2E& (BER) & 2ol whe
ARSI AlB Rt Folel H AlAl] 79l

ARQE Al83le] CERE Zo|xE x i) o8]

dolld FAlg)z29] fading® 2 o= vIELF
2] AAMEo] )52 FECS 313 codings] &
o]z ok ZE FREe gt AL ubEe
Alg3he AL A”ksiat glck

e code concatenation

e interleaving / deinterleaving.

Fel GSMelld 4] dlofe] H5E 7L o
2lAle] whis} ole] whE zle} BER(residual BER)
= e %9} Zi“:} [13,17)

E: 2. Predicted GSM Data Error Rate

User Data | Convolutional Interleaving | Residual
Rate code rate Block Length BER
96Khbps 0.53 95ms 10%10°
48Kbps 13 95ms 10%10°
48Kbps 61/114 190ms 107%10°

19 FelM Yehd Zl=} k] BERE 357] 9
% coding rater 0.5 i 0.50]3)}) wlwd e
A-82 zkal 97, burst emorE randomized}r] $f
3} interleaver?] EEI7)% 100msecr|7po]olls| #
Ay 5 qlr). =8 2] BER-S W2 WATM
WGl A 10%) v]Ax] B3k dHolch

Ralo] uizF CBR, VBR1te] A4
interleaving-block Ze]& Zojo} & 7I5AE gl
E ARQE AMgaRe Aol | w7psht A &4
qI7RE Au]2e] A$ole 23]8 interleaving 2
A= 7lo| throughput®} ] A58 A

7l1e Asg 2A ¥ + = leka Ek
FEC9} ARQE AHi3li= Hybrid wpHe F2 o
X 2 §]rH5,6,10,20, 23,24, 25].
e memoryless ARQ (<], Hybrid I ARQ)
e incremental redundancy ARQ (<], Hybrid I
ARQ)

Azle B8] oHE detect 35S wo o)AE
ey A2 copydE Hule Aelx Fake] A%
£ HIE E3dei7} detects|3ivt EARE o)zl
APt Ad B39 £ }E copyE B3l
EE Y ApUYE-E Folele Aotk

£ A7l Hybrid 1 ARQ2] A% #4& &
BdEr FgAez defdue Rl Fs
o} #ellM AetElE Hybrid T ARQHMHE Ao
27} AR sRAstel Btk |l € el
Ae wea dgh™

1.DLC Frame Format

ETSI[12]94]1% 4 ATM$] DLC PDU$| =7
§ cell & 7| o)A} payloadZ A<t giv} o]
¥+ PDU  header overhead (synchronization,
equalization€& $]%F training sequenceE EFR}F
preamble-§ ¥EHE Tefsle] Y=z A A&E
#0]7] ez payload7t Aizlez & o]
23] diolch =z} payload?] =7)7) FKgh
of wizba] FEC/ARQe] £J3A block2F-&o] 5o
vz ole] wil A BERZE EoluAY ==
ARQ WF{-& AN o] AALEe] Stk o
gp4| Ade] BERV} ®EA 28 7ol 149
ATM cell®] payloadE s7§2] mini-cell2 }7<]
A&tto gy ARH o2 throughput-& ¥ S 8l
ot 919 &S kil B dfeide & Y
header} trailerAleel] w2l mini-cell- S Aol B
e e aesiaal .

32| 5. DLC frame format

49

www.dbpia.co.kr



Y2482 =52 '994 Vol.24 NodA

% 5+ AlarelaAl s DLC frame format-2-
Ro|mgle} o] T2 ¢ollA 7HEhE] dF® AN
3 block®] payload2] =2712] Zo}el uwhE block
LHEE Fola, ALEEE Folele EAdA A
LEH} & blocks] YHHo| iR errorgAlo
A datacl] g 712 AL Sol¥3 ke A
ofet. 7l¥AHal W8-L ATM payload HES
minicellZ2 1}ro]4 7zt minicellolli= CRC2} error
control coding7|%H-& ¥l cell frame FEE
Adslet o)e) 2L AR framed ZHE AHSl=
44 o throughput& 34 A)7|3 block 25¢
& &Y 4 QA A cell sequence™ reassem-
blinge]] W& high level &} £A171 QA% 57} 3}
ok

2. Random &Y 2%

o] Aol ¢ Aoll4] A%t frame formatg-
AH23t Header + Trailer?] =37]7) 48bits, CRCE
A3 re gho] 8bitsehe lAElelA s=1,23,49) A
%] throughput®] BERE ®@slgirt v}es}t 2

< 7H-& Ak

@ H]E. 2§+ independent processo]r}.

@ DLC PDU payloade L7|2) ATM cell
payloade]c}.

@ 7 ATM cell payload+ s7112] mini-cellZ v}
I mini-cellol] WA (n, 384/, t)ol|2]AA
codeE #-23}7, r bit?] CRCE sl of
AR o7& s ot

@ Emor Aoz 35l mini-cellRt (SR),
wE &3 mini-cell®E] (GBN) R4
A ek

® GBN ARQ# 7% window F7|& Nxs
mini-cell 2 Fer}

2.1 Throughput 24

tlg9] 28E(a¥ 7~10)2 throughputs BER
FAE 5=1,2,3, t=42] 7%~ shortened BCH code
€ Ag3l A& Azejck
1% 62 throughputtl) BER#HAE 5=1,2,3,4, t~=4
2l 7% L=lcell, W= 10 cells z}gg o
shortened BCH code® H83led ole Aalejc) 3
7FA(SR(infinite buffer), SR(finite buffer), GBN)
digAle] 7ol wE ZAAE 2l ¥ 74l
(a),b),(c) BF 353 F4E vehlz sl A
& ¥ 4 Sk o= A3107 - 1097 71

492

Z}8A  throughputo] WeixlE AL dAeA o
ele}7} BER7} o= A1(10° - 10%)e]4] Zvlala
A s7} Z713tel] wel throughpute] 3iksls 72
2 % 9l

Nomallzed Trrougheut ve BER

i’ 10* wt ' 1* 1o 10
BREWO e, &

(a) SR(infinite buffer)

Nommalized Throughpit va BER

(b) SR(finite buffer)

Normailzed Theougheut ve BER

JE—
sl

—

NorRia T 4 gt

La 1 culs

Ne 10 calls

] 0* 0* w® 10 0 10
BREmor Riats, £

(c) GBN

32 6. Throughput VS. BER, L=1, N=10

a¥ 7¢ Z23e] s& 3AA7)2 A7FR|(SR(infinite

www.dbpia.co.kr



E=F/54 ATM QoS 9|2 13 BCH codeE AH-% Hybrid 1 ARQ7|H 9] A%5-¥4

buffer), SR(finite buffer), GBN) o] o] 7]js]| ‘ oz Troughout v BER
¥ throughput-2- ¥] 23}yl o
agelld BXe] ZY sF ZANRE W os
throughput-&  ®jZsiRrwl  SR(infinite  buffer), 07
SR(finite buffer), GBN&AZ throughpute] Heix] 08
A 24
a4 — SR, buftar
- - aen
Normalzed Thioughpst v BER M"MT“TN - ﬂmm
! . ) b lr-l'- :ue:‘al:a
09 04
1
oe 0 .
10! 10 w* 0? n°

07 Bt Error Rate, £

08

(d) s=4%) ol throughput ¥)=LF-4
28 7. s=l, 2, 3, 4d o JEAe] 7]y B

05

04 — SR, hutfer
-GN throughput ©] =24
Nerbl T — Rt
#=}
0z LN'_ “o“:‘."'“ Nomeizad Thvousghput va BER
o1 t ™
0
4 ] - &

(@ s=14 o throughput ¥]TEA

Nerrmalized Theoughput ve BER
1 "
o.sL -
.
ot K
0 03 -
)
07 - ) o1 Na 10calls \4-
R
06 o . . . -
10°* w0* 0* 0? w? 1" 10
08 Bt Emor Rate, &
04 - (a) SR(infinite buffer)
Nnn“l]ndTth -
0z Normallzed Throughput ve BER
- 1 v T
o1 g
o
10* ! s o8
07
(b) s=2¢ v} throughput W34 o8
08
Neymalized Throughput ve BER 04 = SFeinf. buffar
1 r r - - GBN
o mnﬂﬂ{umww“ s::'"'m"
02 Le 4ol
08 Ne 1000l
04
07
N .
08 9? 10* 1 10° 10°
BitEmorRate, e

(b) L=43d 74~ s=48] o) throughput ]34
3% 8. Throughput VS, BER, L=4, N=10

a4 82 ShellAel whvlAR L4 A9 A

?o‘ w? 10 10° - 16° i‘}"iga' H]JT- 'E""S’ﬂ'ﬁq' 017]}']‘?_-' E}% O]]E']Xﬂoi 7]
e Pe A ()¢ SR(nfinite buffer)?] 2k

(©) s=39 o throughput ¥2EH A ugkh o 139 e AYL ol glw
493

www.dbpia.co.kr



P BA181E = FA] '994 Vol.24 NodA

B2 o]z} glubd L=19] #$-xT} throughputo)
Y He 2E B ¢ vk e L- 40l 5= 4
2 IAAFI A7 ol=lAle] 74l A A
E wag ol 2 83} syl AME Hol
= Ae ¥ 5 Ut

28 9% L-10 3ge 79l At wlaaly
t}h ¢F A} o] Ao 2 AL Hole AL
& ¢ sl 9R o FHel §iekd throughput?]
7Pt E8kEe AE & 5 ok

i dARd =

® BER7} 37} ¥l w2l s& Flshe Ao
frelsicl

@ LE 7k A3 eZ overload & EodA]
throughput& F71¥c a2l LE 4ojdoz §)
& 1 2 F7HEe] £8lEE AE & 4 Uk

® A%& SR (infinite buffer), SR (finite
buffer) 727 ARQ AR Zhagc)h e, SR
(finite buffer)&} GBN2] Al% el axlr] 3]
& Ao el

Nomatzed Throughput va BER
1 v

(1]

o4 I A
PO [ »
Mool ) —— a3 da
e
a2 Le 10c8ls Yy
Ne 10csls '
o \+
N
) - ks ot
10* 0* o* w0? 10? w0’ 1’
BtEvorRoe, &

(a) SR{infinite buffer)

Mormakzid Thioughpet va BER

o4 ——— SR bufte
- = @GBN

iE} S — — E:M.hmr
b2 L= 0rala

Ne 10 ooy
A}

n* 0 0* 0’ w? 1" "
B ErorFite, €

(b) L=4¢ 7% s=4 w} throughput ¥]ulE-4
&l 9. Throughput VS, BER, L=1Q, N=10

494

o] 2AollA] header 2.50)| 2)3} throughput 7+
= EZIANAA ok zelvh Lo] i3t wi=)
header 2.52] throughpute]] @)%+ <3ke] FHA)=]
2ta §iA ola ¥ 4 givk

2.2 DLC reassembly Xl £4

E AFeAe DLC &) PDUY! ATM cell& s
Mgl mini-cell2 Va1 ¢] mini-celld oz 7))
(Nm > s) 71& sh}¢] PDUR A4 jhewi
payload 8] =Z|(Np = Ns)& Z7RAAM A
Throughput& 34} A)7]23} gk

aept o] whR g JdEde] F ASE A
ASgo] o uE AT mini-cells) ig(sivt
payload®] =7|(Nm)E dllefdo] wlehd A"
AAsledo)r gir) alEhi £ AdME AR DLC
frame -2 7FA]3. GO BACK N(GBN) , Selective
Repeat Protocol (SRP = SR) w#HLZFL A%
o] 4wt A4 minicelle] ReassemblyS ¢s o
whl slcjeie} A g s uAl $)

B Addde EAE MFeR #43)] $isk
o9 P2 7S 3ok

1) bit errore Zb minicellol|4] random3}#] et
ol & (nkt)?l BCH codeE AM-3}=2 n bit
minicell 4] t#]2] 1A bit errorz} AA WA
T Sl HEL po 2 FolAr}

pe=3 (’.’}"(ve)””"
=0\t

£ :bit _error _ probability

old & mini-celld | H<E TB(probability
of retran smission) p = 1 - p. 7} Hr)

2) #ie] minicell Fgo] FolE HA AR Tw
+ timeout delay 2} Zor] timedelay = Tm
Nm o)}z 7F3%ict,

3) s7fe] minicelld AHP3l] fddE 1719
mini-cell & Ag3= A7k} ek A1)

ohg 2H10-112 YollA] 73} reassembly B
A7k ( Mean Delaysge 2} mean Delay aan )
SRP2} GBN®] 7§l bit errorg-g W A7
HA T Flelr),

www.dbpia.co.kr



=374 ATM Qo$ @2lE ¢% BCH code® A3+ Hybrid I ARQZ1H 2] A%5-4

a9 AzRe 5 while] A lel7h A ¥
2|9 SRP] Mean Delay 7} €7t A|A AYP& &
<+ qltk  ul@kx] SRPx Throughput® Mean
Delay ¥ 712 2%t} GBNEr}h 9-<$slcky & 4
Uk

B3F] s=1Yd Z$ome ATM cell == one
mini-cell)ell= - wpajo] 22 AAE Beldh
v} 57} 2014 o Wl GBN(EAD)e] SR(AUADM
o Delay7} o2 o] 2¢ o 4 9tk

e ||

Wﬁ Doy O8N Ly

w0’ 'S w* 0t " 10"
Bt e, o

32| 10. GBN Mean Delay

N«‘mm-dnohylwasn .”

N
b
L
. il
. "
s - gl

WEl- - w2 o
——mu Ba3 /

: ol - y

10 w* w0 w0? w0* 10"
BREmorPate, &

% 11. SRP Mean Delay

V.34 E

£ d7de $4d ATM 370l o] 717
AeiAol7)ge] detdl data link®] Logical Link
ContolLLC)S $18 F-4d==4 §AE eyt o
A#4l QoS Wi RS AL Ade
BER7} Blazd F2 75« ATM A2 Afo| o
3t throughput& #o]7] #3] H=& Mini-cell
DLC frame7-ZE AUskiz, ofd ofd A5&
HlE BN s deR AFAR] Rt e &

o] Tt FAiE AEHe S B8l 2Ede
THEQY AAelct 53] 4 4 ¥ HAe
vht 2k
e Punctured RS code® #8480 FEC/ARQE
o
e A Alee] 952 o2 frame format, code
rateS -l Wb 24,
® Queueing theoryE AH&3}d Zb 7]H2) cell A
& 4.

#ops

[11 &%F% Wireless ATM"“ Tutorial Note given
at the 3rd Wireless Communications
Workshop, Jan, 1997.

[21 A. Acampora and M. Naghshineh, “An
Architecture and Methodoloty for
Mobile-Executed Handoff in cellular ATM
Networks,” IEEE JSAC Oct 1994,

[3] ATM Forum, ATM User Network Interface
Specifications, 1993,

[4] ©F. Babich, G. Lombardi, “A Measurement
Based . Markov Model for the Indoor
Propagation Channel,” VTC 97.

[5] G. Benelli, L. Favalli, G. Filigheddu, “A Data
Link Layer Protocol for Wircless ATM,”
ICC 97,

[6] M. Braneci, P. Godlewski, “Ambiguity
Analysis for a Hybrid Type II ARQ/FEC
Protocol on a Fluctuating Radio Channel,”
ICC 97.

[71 JB. Cain and DN. McGregor, “A
Recommended Error Control Architecture for
ATM Netwark with Wireless Links,” IEEE
JSAC Vol.15 No.l, pp.16~28, Jan. 1997,

[8] CCITT Recommendation 1.361, “ATM Layer
Specifications for B-ISDN,” CUTTI/SGX VIII
June 1991.

[91 L. Correia et al., “An Overview of Wireless
Broadband Communications,” IEEE Commun.
Magaz#'ne, Jan, 1997.

[10] Abdel-Ghani A. Daraiseh, Carl W. Baum,
“New Results on the Performance of Linear
Block Codes with Type-l Hybrid ARQ
Protocol,” VIC 97.

495

www.dbpia.co.kr



YZEAI G =B '99-4 Vol24 NodA

(11]

(12]

(13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

(211

436

B. T. Doshi and A. sawkar, “An ATM Based
PCS/Cellular  Architecture,”
Information Networks: Architecture, Resource
Management, and Mobile Data, edited by J.
M., Holtzman, 1996.

ETSI, “Radio Equipment and Systems; High
Performance Radio Local Area Networks:
Requirements and Architecture for Wireless
ETSI

in  Wireless

ATM Access and Interconnection,”
Work Item No.RES 10-07 Jan, 1997.
I Harris, “GSM Data Telemetric and
Supplementary Services,” in Modern Personal
Communications ed. R Macario, IEE 1996.
W. Honcharenko et al., “Broadband Wireless
Access,” IEEE Commun. Magazine, Jan.
1997.

SM. Jiang, Danny HXK, Tsang, Samuel
T.Chanson, “An AAL3/4-based Architecture
for Interconnection between ATM and
Cellular Networks,” ICC 97.

T. Magedanz, “Integration and Evolution of
Existing Mobile Telecommunication Systems
towards UMTS,” IEEE Comm. Mag. Vol. 34
No.9 pp. 90~96, Sept. 1996.

E. Malkamaki, H. Leib, “Rate 1/n
Convolutional Codes with Interleaving Depth
of n over A Block Fading Rician Channel,”
VIC 97.

M. Naghshineh, M. Schwartz and A. S.
Acampora, “Issues in Wireless Access
Broadband Networks,” in
Information Networks: Architecture, Resource
Management, and Mobile Data, edited by
JM. Holtzman, 1996.

Y. Nakayama and 8. Aikawa, “Cell Discard
and TDMA Synchronization Using FEC in
Wireless ATM System,” IEEE JSAC Vol.15
No.1, pp.29-34, Jan. 1997.

Michael B. Pursley, Stuart D. Sandberg,
“Incremental-Redundancy Transmission for
Meteor - Burst Communications,” IEEE
TRANSACTIONS ON COMMUNICATIONS,
Vol.39, NO.5, MAY. 1991,

D. Raychaudhuri et al,
Transport  Architecture  for

Wireless

“ATM-Based
Multi-Service

[22]

[23]

[24]

[25]

[26)

2 A Xl(Jeongjae Won)

Wireless Personal Communications
Networks,” IEEE JSAC, Oct 1994,

D. Rayhandhuri et al, “WATMnet : A
Prototype  Wireless ATM  System for
Multimedia Personal Communication,” IEEE
JSAC Vol.15 No.1, pp.69~82, Jan 1997

H. Tanaka, “A Performance Analysis of
Selective-Repeat ARQ  with  Multicopy
Retransmission,” VIC 95.

C-K Toh, Wireless ATM and Ad-hoc
Networks: Protocols and Architecture, Kluver
Academic Publishers, 1997.

Q. Wu, Wei-Ling Wu, Jiong-Pan Zhou,
“Effects of Slow Fading Sir Errors on CDMA
Capacity,” VCT 97.

SB. Wicker and VK. Bhargava,
Reed-Solomon Codes and Their Applications,
IEEE Press, 1994,

A3
1995+ wejelstw gakatal
1998+ w2t AAkeka)
1998~ e{thetal AAle}
#} uhalelAy

<FHA Fop 74 ATMT QoS =] o EdY

A, o)FEIY M=oz ),
gejuiv]e], sl B4 7R
(TINA)

E-mail : wonjj@tigerking.korea.ac.kr

0] # S(Hyongwoo Lee)

19831991

A3
1979'3 University of British
Columbia  Electrical
Engincering(8A}
University of
Waterloo, Electrical
Engincering(2tA})

19833

Carleton  University, systems and

www.dbpia.co.kr



=T ATM QoS #e)d $3 BCH code® ARE Hybrid T ARQZ|H Y] A584

Computer Engineering 3=
19921995 University of Waterloo, Electrical and
Computer Engineering Sl

1995~%A) wvieta Azl 9 QAT 2
<FPA] ol FAIW A W AEEA, ATME

P Ael, MACEZEZ, &%

olxg] Yo mel $)2]3he], AON
E-mail : hwlee @tiger.korea.ac kr

Z= & #F(Choongho Cho) 34
: g 1981 wElhela  FEo)E)
Abg] FETHEAD
19833 wcistm  FIAoiE
Aot AD
1986'd T2 Institute
National des Sciences
Appliques de Lyon
ARFIFHAAD
19891 kA INSA de Lyon H4ARMED
199019944 A YRSL AALEA G 2wl
1994~ medi¥hm A4leet Kol
<FgA Bop FAT Edaerle T4 Al
24, Heluirie]gal, el H=
2

497

www.dbpia.co.kr



