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ABSTRACT

In this paper, we propose a new MAC and DLC scheme for wireless ATM. The proposed MAC and DLC
protocol utilizes wireless channels as effectively as possible to resolve the wireless channel’s bandwidth-limited
characteristics. At the same time, the scheme guarantees the QoS of various service classes by means of an
adaptive FEC code to overcome the wireless channel’s etror prone and time varying characteristics. We present
the system architecture and procedure of the proposed scheme. Also we present the FEC policy bandwidth
allocation principle for a specific ATM traffic class according to channel’s condition. In order to verify the
usefulness of the proposed scheme, we propose some simulation result. It shows a large improvement in channel
utilization and bandwidth allocation since the channel’s condition is estimated and utilized both in a bandwidth
allocation procedure and in a FEC procedure.
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13| 1. Wireless ATM protocol architecture
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18 2. Wireless ATM MAC block diagram
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8] 3. Wireless ATM DLC block diagram
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AgEiil & o o] Apelele thgF) 22 FAAle]
A= gt

n=2"-1,
n— k< mi,

d min 228+ 1

£ =E dAA] el dEEe e
WATM Ale| 3 parity Az ¥l fdsh= 21
PCR AEo|n A FEC 3x=9] E3] I8k
2L WATM 97 = 2FA7)F Sk wiepa] AR o)
E2] ofel ki WATM A Ale]=4l 55 bytes, &
440 bitsqlel] o] o} n g Sllo]n} 1023 ==
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8 slots(10 bytes) >

> 1byte & >  2bytes e
| A I B | C I D I E ICRCI FEC —|

A the length of DLBAR(downlink BW allocation region) in slots

B : the length of ULBAR(uplink BW allocation region) in alots

C : the length of downlink DTSR(data transmission subregion) in slots
D : the length of contention region in slots

E : the length of uplink DTSR(data transmission subregion) in slots
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collisione] o] WAsle] A HEE o=l 5
sick wlald A =#4q)e) Zolel wigl contention
2] vl mzeze] Ay A9t Y9 7]
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- TESN RCSN Service QoS
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E packets, itmap channet statc
:-;‘ FEC level information
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WATM #HR A4 %<t pEA sl 7148t
2}b 1% N£& c}eal 7o) binomial £XE whEr)
I 7 4 glok

Py(N= i)=( ?) 1=-p" p’ @

WATM Ao] 2571 A7l 749+ WATM o
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¥ 1. Lookup table for an optimal FEC level of non-

real-time traffic
A'd BER ¥ 9 t o
0-05x10" 0
05x10* ~ 1.35x10° 1
1.35x10% ~ 2.38x10™ 2
238x10° ~ 3.51x 10 3
3.51x10” ~ 4.71x107 4
471%10™ ~ 5.94x 107 5
5.94x10" ~ 7.18 %10 6
7.18x10™ ~ 8.43x10® 7
843x10° ~ 9.67x10* 8
9.67x 10" ~ 1.089% 10% 9
1.089 % 10% ~ 1.210x 10 10
1.210%10% ~ 1.320%x10* 11
1320 10* ~ 1.446x 10" 12
1.446 % 10% ~ 1,560 10 13
1.560 X 10% ~ 1.672x 10 14
1.672x 107 ~ 1.782x10* 15
1.78210% ~ 1.890x 10™ 16
1.890 % 10 ~ 1.995x 10 17
1.995x 10™ ~ 2.098 x 10 18
2.008 X 10% ~ 2.199 x 10 19
2199 % 10 ~ 2.297 x 10* 20
2.297x10% ~ 2.393x10% 21
2.393%10¢ ~ 2487 x 10 22
2.487X10™ ~ 2,578 x10™ 23
2.578 X 10° ~ 2.688 % 10™ 24
2.688x10% ~ 2.756 % 10™ 25
2.756 X 10 ~ 2.842 % 10* 26
2.842x10% ~ 2.925x10* 27
2.925x10% ~ 3.007 % 10* 28
3.007 % 10™ ~ 3,087 x10™ 29
3.087 X 10% ~ 3.166 X 10™0] 4} 30
3,166 X 1070] 4} 31

i, o)F AMgAle] w4 Ad Az} deolHE
Agszlel ARRHA R S i olF AHEA
o] BN doEe o diaelA Asf=ck o
74t i Ee] dgEvia doijeke AR oF
ol ARFE v A He) FHHoE o
AqEL Julshe dirt =7] dEelch 2t o]
A o]F ARSAl dside Ad At oA F
obEE 75 AL AHe ©E ol ARl nlF
NS gl glolA o B A £HE T
A4 ARrEt gE AA A9EL vt £F
22 A Frt
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® 2= S92 =8 54 g ojd) g} FEC
A 9 e E g 2938 A Folck

E 2. Traffic policy for each service class

traffic/ service FEC BW
delay loss .
class rate policy | allocation

satisfy L
PER Ist priority

CBR | bounded | permitted | constant

. . tisfy high
VBR s
bounded | permitted | variable PER priority

maximize low

utilization | priority

unspecifie | maximize low
d utilization | priority

ABR |unbounded | sensitive | variable

UBR | unbounded | permitted

0¥ 9= EdY Fad do9E g 93
T dwe]Selct 236l CBR, VBR,
ABR ¥ UBR E#¥ AMgR}e] 3 244k
m, n vgojck rjEAel AEFg Pgslu A £
g HAFHBWA_AIe] 3 Z#HQ) 3 AL &+
e NYEZBW_frame) 2ot BE A9 d9F A
g s wes pREck A Al g A
vl e g 499 94 ¢+ CBR,
VBR, ABR, UBRgoltl ¥ 102 123 99
Initial BW allocation F-32-2] A &89 xlE0)
ch 7z =28y AlgzRe] Ald BERe] vlE] Asizl
Ezjme] BER ¢J#*(BERthi_CBR, BERthi_VBR,
BERthi_ABR, BERthi_UBR)E & 7% g
& diabela Alejde). 99 WA By S
#l2(ABR, UBR)?] 7% di9F%g ok 23
AMgAlel dEide o zEet Ad Abelr)
o] Folzle AF HAE ) gloid o &
24 %918 F7) ]3] Waiting 3] 2(CBRi_WAIT,
VBRi_WAIT, ABRi_WAIT, UBRi_WAIT)¢]l ©]&
714 Er}

,1\ inltlal BW ‘ |L START

Calculate
BWA_AIl

BWA_All =
OW.Frame ?

NO

egliacation Reallocation Pagliogation
among UBR among ABR among VBR
[Lit] usery users

5  WAIT
] update

A END
BWA_All = BWA_CDR +BWA_VBR +BWA_ABR +BWA_UBA
BWA_CBR=BWA_CBR1 +BWA_CBRY +BWA_CBR2 + - +BWA_CBRk
BWA_VBR=BWA_VBR1 +8WA_VBR1 +BWA VBR2 + - +BWA_VaRI
BWA_ABR=BWA_ABRI +BWA_ABR1 +BWA_ABR2 + - +BWA_ABRm
BWA_UBR= BWA_UBA1 + BWA_UBR1 +BWA_UBR2 + - +BWA_UBAR

1%l 9. Flow chart for BW allocation
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a7 11€ VBR, ABR 4 UBR Edjg] Higt
HYZ A daeFejeh A EYIHFEClevel)o]
ol FLGFE Waiting A7} A, do= 3o
old Al dA] ALl ARERLL] Waiting AR,
+ 571k

# BYART )

im0 /\
YES YES
» imi

I=i+1fND

BER_VBRI > YE&
I DWA_VBAI = OI

BWReq VERI

€54 awa_con = o

BER_CBAI > .Y
BERth_CBR 7
‘ BWA_CERI = I

BwRea_ GBI

BWA_UBRI = O
UBRIWAIT ~
UBALWAIT + 1

BWA_LIBAI =
BWRea_UBRI

BER_UBA( » ™ JES,
BERth_UBR 7

73 10. Flow chart for initial BW allocation

b= NO
xBA_AWtpLL =
START *XBRI_FECleval — Calculation and
XxBAI_WAIT o all xBH ugers T

i=1
YES
BWA x8R] = O
= FInd tha Jatpaat
C Ene H e H XBR|_BWlaut

37 11. Reallocation for xBR user(VBR, ABR, UBR)

g | BWA_ARRI = 0
(TG
ABRI_ZWAIT + 1

BWReq ABRI

V. AlEziold ¥ Zn By

1. Aizdold =@

AlEde)ldE #3744 Ad mda olF
8 ¥ 9 o)A nele vpgw A} AEHeld
+ 9% AvE PgES B 44 FHsigck

) B Ax A9 Psh 0% S|k AT A
o]e] A R4 Fl= propagation exponent n-&
AHgERd ohat o) Eag,

PxR™" (12)
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a9 71 AAIRE ¥2b Je iyl o)
TR AlE w9 T2 ke RO FFH
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3) dF AR deldd HE AR HHE Fn
235 As el g 7tk Adeld &
< A7H T FEE 4D QYRS e Az
& T #4% HE A JYP)te JEes i
£ exponential $-¥F zZherk olF Aoz ¥Y
3 chga} o,

fer=k 7 a2

4) SNR<- 415 9j9je} ko= ¥ye] H|Z A
Hedl o] ERM keol= sl YAHm 7}
Aslelet welx o]F wEr19] SNRE Al w19
o} & Eoko] TE FFEE Advlm YA 4
ek

5) SNRE S#} & of Ad BER2 BPSK W&
78 ohg} zho] qde] Alch

= Qv 25) 14
(Q(x)=fz o € 2 dx)

6) A&l A9 UL 850me]x AlEHe)
A|G-g vhg F9} o] F 57749) shadowing 5.2
Z etk 2 shadowing 792 ® 33} Zo] 7z}
T3& dEshe Azt 2 A=A BFF SNR
o] Felzlck 2t shadowing T§2] H3F SNR 7k
£ A7l WE FF SNRE HFog shn ¥FHA}
8dBR sh= 2o nw FE2RE FEgdch o 4
shadowing region®] SNRZ}L-S 22 »%t 2¥E w
2% 10dBellA 32dBAle]e] Fhd 7 =8 28I
2. &3 100me]slelA= 32dBE2 A Fck

¥ 3. shadowing region

SO CIEE I vt S TN
Om ~ 100m 170 32dB
300m 100m ~ 450m 87l 32dB
600m | 450m ~ 700m |  167] 20dB
800m 700m ~ 850m 3270 15dB
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7 54 Ede AR 91A] #HEE 7)AZe] B
g3l A9 HAoA uniform distribution- 7|31
thx ZMElck FA Elude] o] wiake 4
53 A5 7 1Y wEke FR|a Fo)ele 81F,
22F AT, olFo] FUY HER 123 A
A7ke] update Z}Ae] A wjwic} Zhd mjE] =
o}zl #-§ Pf, Pq, Pq, Pb2E °]F H¥¥S 07,
+90° , -90° , 180° mpA dgck olF ETIEE
2% 5~60km/helr] o) Elmldelc} olele] gt
22 wAAAL

¥ 4. Simulation parameter and data

ﬁgq“l’g;;y 5GHz |Mobiles' number| 20
transBr&i]sion 25Mbps CBI;uI\[/I[l(‘))I;iles’s 12
i c:':;:ﬁy 26Kbytes | VER Mobiles’s 3
o, o [
Sepgzﬁm 850m UBF;ml:/Int]);rﬂes’s 2
g"pl:lgeﬁ("]g 4 || Mobiles’ speed | 5~60kmyh
P 8dB Pt 0.75
Sh:;‘g"i“(‘,’ril“g 5770 Pq 0.1
modulation | ppgre Pb 0.05
scheme

2. MZalolM &z}

I3 12+ 33 FEC WAl4 7% FEC®] %
AA FEo] wE AA2 EE(CBR, VBR)S ¥
7 CER ko] W3lg Rel 3 glcth AR =7
oL AE3t vie} o] A x| wgtsl] dE
of AH8A}¢] 87 CERE HAs| Fojof je} F
Al gaoA AlFs Fojof & CER-E 0.0010]2k
& o o] =FellA 71T AlEHelAd S 1
%] FEC WrHe] 7$- FEC :50] 27¢0]4o] =lefo}
MR 87 CERE A1 4 glok olejof
g} 27 132 34 FEC wAle] 73$- FECS] &
F A4 F%o wE A4 EFYCBR, VBR,
ABR, UBR)Y] i Ad ol4% U gte] #H3E
Be] T3 glek o] w=FelA AT Al Bl &
7ol mA FEC Whe] 79 FEC $:3<] 8 o)
U 3 3ol =Hoich
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%l 12. Average CER for real time traffic
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I8 13. Average utilization for all traffic
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