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ABSTRACT

The paper studies the Quality of Service(QoS) concept in Broadband Integrated Services Digital Network

(B-ISDN). Guaranteeing the QoS requirements in distributed multimedia systems and networks is fundamentally

an end-to-end issue, that is, from application to application. An important issue in the QoS translation between the

application-level QoS and network-level QoS is that the translation depends not only on the translation between

system resources and network resources, but also on the translation between the layered protocol and the access pro-
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cedures. In this paper, we propose a methodology for translating the AAL(ATM Adaptation Layer) QoS parameters

into the ATM layer QoS parameters in end-systems. The QoS parameters in the ATM layer and AAL are defined,

and we concentrate on the translation from the AAL to the ATM layer, because the AAL must be designed to be

service dependent and specific. As an example, we concentrate on the constant bit rate(CBR) guaranteed real-time

service using AALI protocol.
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II. QoS 25
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1. Q0S2t NP 2| Ef

7z A ZoA e QoS THEtilE MY oA F
{7 wEl gl 7 AFS HAF s
e SDU(Service Data Unit)E who}l U733} 9)
A& o]o & 33t PDU(Prolocol Data Unit) &
A3t R, QoS FEh Bl SDUC 7| ytstejo} &
t}. o] g QoS IEtHiEl= AlF 7Hel SAP(Service
Access Point)& F 3t AHeldrh £ =fdAe o
olE Fdeo] #HH A% QoS s el e} 1o B
3t AA &3 §7 (deterministic bound)E & g},

1.1 AAL QoS }etel|El 9} ¢ 34

AAL QoS #etvEle 4 QoSEA <1y 4
AAFe aFd g S (attribute)o] =8 ATM%Y
F}e EYHo|th. AAL QoS 8.7A13& AAL QoS
gt gl o] FAXE FH A} AALSY] & 2} A
v 2 o] Wl 278 QoSS wEA|7)7] 95 &
Ag A4 E AFste Aolrh Al ITU-T 1.35aal
oA AAL QoS W EE AT Fofl ALn, A
g el E 2ATE QoS et E R v
Atk B =LA = oha3 bl &4, A4, through-
put &3 QoS FetvlEl & T F A o2 vhErHs].

— Error Ratio(E)2} 34 (Emax)

— Throughput(W)3} @A (Wmin)

— Delay(D)9} A (Dymax)

— Delay Variation(J)®} A (Jmax)

1.2 ATM NP s}l g}

NP s}a}vl e = Zalyl QoSEA UNI Ate]e]A] o
AFARA T FE 7 s, ITU A A7 Fell 3
TH7]. & =104 o) 972433 (connection-based)
NP #eiv el o) 9 Z(BW:Bandwidth), <48
(CLR:Cell Loss Ratio), A A(CTD:Cell Transfer
Delay), A X} ¥ o](CDV: Cell Delay Variation)o] t}.

2.Qos &l
T A 2FA QoS FFE T 8ARE &

2800

fo I X
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Hatzb ek F A 2o A v AN 2A18Y
QoSE HA3HA AT 4 AUTHY, 6, 8]. ¥ =&
e FEVESE 2EYo] CPU 2AEHd 23
M FEAFQ DAHLFE 3 ol 2YYES -Ax
#H AS) B2 wolE(EY -8t A8 AAL
AFo g Ay P g B3, F71308 ©
it YEHES 2EYE F9 A2y U g
AAZ Be MEW AR, ABR(Available Bit Rate),
&2 UBR(Unspecified Bit Rate) E&] 3 £33} AAL A
ZolA chE sttt ole| g Ediy #d3 UNI A
2 Hxte FF AFAEeN, € =EdME @4
EZ2EE ¢Y U E

Azstd Herdlsle oz &4 dUdlcause of
impairment)3} 7}53§F &4 B (recovery method)
g UEdth QoS #HEtulE W AAL T2 EF
Aemdo o EAET AALlI ZE2EZ9 ¢
QoSell 4&2 F& 71522 & B8 A H(segment-
ation and reassembly), E2]-% ¥ 2 3}(blocking and
deblocking), + & 3H o} & &, Forward Error Cor-
rection), Interleaving, Playout ¥ ¥ 7} 1t}

. AALT Z2 EZ0f| 2j3t QoS HHEM

AALS B2 = Y(SAR :segmentation and reas-
sembly) # A&} £ 5 A ZF(CS:convergence sub-
layer) 2 2 MEETHI. CSv AH|Xo] &3 oy
AAL-SAPI| A AAL MB| 2 & A FFT QoS gL
g o g AAL QoS #etvl €] A X E(Epmar, Womin,
Doaxr Ima) S AFE-81] NP s2le 8 AR S (CLRmax,
BW min, D 'max, J'max) & A3 TCF

1. B8-Axg

o] %% SAR %413 QoS =&+ El 9 NP 3}t
Elotol Wdejth B8 Ay 49, shtel AAL-
SDU7} 3 38 21 oj4fe] PDUR HEHd, o
AAL-SDUE =g Ygojg}l &} o] 4% Ex FER
(Frame Error Ratio)s A o] @}

1.1 A £A ] A X ' CLR max

CLRS'R = CLRY™ = CL Roverfiow - 0))]
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W 2WEE 99 g &Aoo

SAR Al Zol A &Y L F &S] FERE AL
Bz}

FER=1~(1—PMs# = Msyp- P (P.<10}2}3L 71 31H),
03]

o] 7)o A, P SAR H-A ¢ A o] SAR-PDUS] &/
gEoly, Mspe & Zd Yol &3t SAR-PDU
2 Jehl= @ Y4 (random variable)o]t}. CBR A
B 29l 73§ MSAR& o]t}

) %) v 7}Y) Z(substitution mechanism)& 2] 8] of
&g, SAR-PDU &£5& &8& AHH 22 CLRH
2 Qg AL oflc) & Eo], &M HZ2HWA
HE JIeE FAAQ FA& 3t &4%8 dol ¢
ojdg g = U7 WRolch 2t o)A A
AR FRe] HEQFE FEdd gy g
d& & AUrh

P.=CERS*R + a-CLRS*® 3

A7) oA, el <a<376)2 thX] W7 Fol ot &2}
A& K48 A(compensation factor)e} t}. vt} @ A ]
2:9] 739 ae vl 39 Vj&d et getd & U
. A b7 Fo] AHEEHA ¥E ASods a=376
ojt}.

A 4, oz RE P ALNHBR H{FHOE
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1.2 S Z GAIX BWnin

ATM A Zol X o] g 8 2] BWmne SAR %
AZI} ATM AE T2 EF OHHEE 1238 oo,
AALAIM 9] H$&% @A 2 Wt ATt SDH
(Synchronous Digital Hierarchy) A48 A48 34
€ SDH #4¢ oW =g Jal A4&x SAA7 o
% F7rerh

BW i = (53/47) - Wi

1.3 A1d FAA D max

ATM A Zo MY AR AR Dperd ATM A S
o o8l B elof 5ta, 413 AAL /A9 ¥y
(playout buffer) ZL7)¢] 2]& 2o}, Uutzjo g v 4
AlZE dlo] B AMH]2Q -, Do SAR HA 39
PE-ARY TEAZ o3 FFE Ho}s], I
o CBR 4AI7F 2EJQ 4%, SAR ¥A 39
SAR-PDU Azl4%7} 2] @A & - Ms.x°)', pipe-
line 2ol ola] & N2y X2 A 20 o3 FEge
Wz} ek %, pipeline A 2o ofs 2E o] SAR-
PDUE A -$-A =¥ 62 Medrt. g,

D 'imax = Dimay — d max{Playout). 4)

0‘1 7] 0“ k‘ , dma,(playout)“f ﬂ \3}‘ playout Z] Ll o] T;}-

1.4 i o] AR 1T pax

ATM A Z¢] A o] gAIA = SAR RAF 9 &
A zgol o8 JFux Ze=r). ATM NP e
WEQ 7 Kddolo] g FAXNE b 2ol
Foj At

J’max = Jmax +Jmax(playout) (5)

A 7)o A, Fmalplayout)= playout 5 & Alg3e
24 A st 4 AdHe] BAA ot

2. FEC/interleaving 2t 28t x| =]

o] 7%= ATMZel A vl @ A58 Adste 9
2A CS #AF AR oM ofe e 4% txig
B3 E 37 ¢35t FEC/InterleavingS 2] Y g cHs].

2.1 W@!-’i‘r 3‘}71]*] :mein
BW,int= FEC redundancyE Y8} Fofof 3ju,
et 7ot

BW pin = (N/K)-(53/47) Wi .

& 7)o} A} K= FEC/Interleaving o] Aol 3+ E&o ¥
gHE A&, N FEC/Interleaving o] 2] Al 4=o]}.
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2.2 A EAE FAX {CLR max

CERA™™3} CERS'R& FEC/Interleavingoll 2]s] <
2 whx] A=t 28}, CERSe= FEC/Interleaving
o o]&) o -2 Wt} FEC/Interleavingol 2} Q o]
= E & (traffic rate) & E7HA 7] B2 A 49
M BodZ N/KO 28] A& rrt 7raog ZrtE
o} A& FEC 39 A2 Effygolet 3h4, Al +N/K)
2 32y 39 Egfggolr}. 1o}, CERS 49 E

F7tel dFE FAY £ JouF g o

T 9\13}

m]o o r(

CERSS =CERS1R. [ I— PrOb(CEch)mpcnsalinn)]-

oy 7)ol A, upA] =t B&-& FEC/Interleavingo] CERSR
€ AAFoRN CS FAZFA CERo| #ad #
A7) W F-o vl A Aol

FEC/Interleaving& CS # A &4 2] CLR ¥A]
WHAA A £ len, v At

C‘LRC5 =CL RSAR ° [ 1- PrOb(CEchmpcnxalinn)L

o 71e] 4 CLRSRS 2|(1)e] o]s) o Atk
AL£A(FdU3] CS-PDU £4) HAS 5o g
=dsas] e, @ 2ol 4 Aol i ola
BEE 7 QYW PR ah o Reolae) A
= Nojg} a1 g t4) S CLRVK(pZ ¥ 3 H)
oo, i B sl

Prob( lost cells in a block)
=N, i, p)=C¥-pF-(1 —py¥i.

FEC/Interleavingo] 2] % S77b#) 9] A48
A 7ygsltar 7E4 s, Y] Z Y (decoding) F- 8t} e)
By HHHor &9 W3l F= ot Y
o] Folxlt}.

N

Nauwe= o, 1-b(N,1, p).

f=S5 11
wepa, TRy 7o) AEA e CLRSS Tt 7hol
zo) 1},
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CLRE=Naw/N=| L i-bN,i,p)|/N O
SANAM A, FER = Mppc- P.oITE o710 A, P
S FAIFANAM e CS-PDUS] S HFF B, Mpped
shufel g 9lel 438l CS-PDUSY Frojtt. tinly
44, playout M e Z 2 9 ASHE derd
A AAd" A AN GFE v ¥ o, L
g 5 Ak

=CER"S a8 -CLR"S

o] 710 M, g% playout W3 QW Z 200 A dw 4
o 7) kol o] F A Wy ok whebA,

FER = MFE(" Pe: M[:[-;("[CER('S +a,8(‘LR(9]
=Mrrc* [CERSAR (1 - PFOb(CEchmpcnsalion))
+a-8-CLRS),

o] 7] ow CERS® Q4% CLRCS 849 W& of
AR = e, olye CERS'® 847} FEC/Inter-
leavingell olaf 3244 ojdo.2 Astd 5 ] A&
ojt}. metA, CLRS= FER® 9l&f T3 7to] ¥
#3149l

CLRYS = FERyux [ - 8- Mrxc (7N

21 (6)3h (ME HE CLRYF 7L AN m g #EH 0
2 ATMB A BAds) Fojof st CLRwS 87
AE Adg 7 Ut

2.3 2l 3A R DT

SAR A Zol A o] 2] ¢l BhA X D RiE 1.3 oA
A FEC B8 Azxgol o3 F3g 2R gfov,
interleavingol] oJ& g 3-& V=) F,

DX = Doz~ danlinter).
o} 7100 M doalinter)s= interleavingel) 9] FEC &

Y AR 5 e ol A HOE Do
o Al (49} e ki o F o7 AbE = Qi
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2.4 Aol BAX LY

SAR $AZo M) A Qo] §AIK JufE BY
8- zYol oa F%E B G2}, interleaving
off oja P& Hor FFTHLE e A 7
L o2 Aakg = gl

ISR = Jomax = Frainter).

3. 23 -922{(blocking and debioking)

o] B4 &4 (voice), 21 2(audio) X 3|4 o &
d) o] A (circuit emulation)$] & & A 3} o) A4Fe] AAL-
SDU7} 3hvte] PDUC A3 e €t} o] 24 AALI
CS A2 F23+9 ololel A (structured data
transfer) 2. =& ALEE & A3, AAL-SDUE uto]
E @99 +238 3 o o] elstructured data)o) c}.

3.1 2<EAE A2 :CLRmax

CS A 20|42 AAL-SDU7} o219 &&2 EL
ALrs] BAt

P.=1—(1 —Es= M3 -E (EC10)8}3 713 819)el
o} 7| ojA, P CS HAZo)A 9 CS-PDUY &
# #Folu, Mz F}el CS-PDUS 43t AAL-
SDU¢9] golt}, E3t, P.=CER® +a-CLRSo|t}.

B Ao CERSS=CERR CLRS=CLR*®o|t},
9 FHog HE P ANHRE HEFHoE B
A& CLRuuE A4HE ATt

3.2 RYZ @A X) :BWpin

223g st AAdA o789 AAL-SDUZ}
CS-PDU ] f 8 %-8Hpayload)]] 47 vjo]| Eof] WA 4
aAx &g A, BWE F7He> D3lofF §t}. BW iy
=(53/47)- @ Win.

3.3 A BAA 1D max
A A SA A Y3l A CS-PDUE -97] 3t
o g e HFHeR,

D'mar= D328 = D — 15+ (M 5 — 1) — d max(playout).

7] o A, IyE AAL-SDU 7b9] A 7b7hA o]t}

3.4 Aedwo] TAX 1T max
ZAAHo| A& Iy (Mp—1) BF FE& L)
HF3 oz,

mar = 50 = Jopax — I (Mg —1) + jrin(playout).
V. x5 ol &

B gose Mg 248 d3d o8 $1x
Fx A g AFe. ole F4HMe AAL QoS
et 8 A X (Emaz, Wonin, Dmax, Jmar) 7} 4314 9]
NP 3}2b| 8] A X (CLRmax, BWoin, D max, I mar) 2
HAd A3E RoEo) oS 9 vkA F 97 o F
otk &, (1) CS RAIZo] ARHA e AL, &
SAR H-AI &% e 2, (2) SARE 2¥H3tsd CS #
Al F o)A FEC/Interleavingg A& 3= 249, (3) CS
FAZAN 28 GE-A 7A9-0olth. A9-03)ol4, SAR
FAZAM B AxYL oA g1t

[E3-1 g¥ \ EnXE]]

ol 74 $-& FEC/Interleaving& A}8-37] ¢ U]
2.9 dojt}. £XF o & B A &bl e
=S dg= 3

— ¢ 7] =2.3312-10° £-& 2.3312-10* bytes/frame

— SAR-SDU 7] =47 bytes

— Msar=50 &L 500, =376

2% 12 FERZ CLR 7+ X3 o4 & HoFEo).
133 148N Dipar, JmarS 2t dpa plavout),

FER as a function of CLR

u-soo

10° /

1

10 10" 10° 10° 107 10°

% 1. FER3} CLR BARE A=)
Fig. 1 FER versus CLR(SAR)
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Jmad playout) 5 G FE Y=t} o]= playout v
A7) FASHE EHY dMold] EFHo|rh
ol Egyg A EAlv 33547 Algolrt

2. 28 M =&! 4 FEC/Interlaeaving
o] 7%= FEC/Interleavingg A} &3} vt} e 9
dojth. 314 g 7] Y% 7lEdeide 53
.
— ¢ &4 & =30 frames/sec
— X ¥ ¢ #7]=273312-10* bytes/frame
—~CS-SDU 7] (FEC o|& &3 z7])=124
SAR-PDUs = 5,828 bytes
~CS-PDU 27] (FEC 0| ¥ &3¢ #17])=128
SAR-PDUs = 6,016 bytes
— M grc =4 blocks/frame, a=376, 8=1
— N=128 cells, K=124 cells, S=4
3% 2& FER#} CLR 749] £A4 o & BoFEn.
235 248NN D AR Tk 2bzt dpadinter), fumin
Gnter) WE FFE W=t} dmelinter) = frnlinter)
o|n, z+-2 FEC/Interleaving 3+ 28 vh& o] Azt
ojt}.
— dmarnter) 1 1/120 sec= 8.3 msec

FER as a function of CLR

107 10° 10* 10°
CLR

18| 2. FER¥} CLR9] #A| (&3 2 2§ +FEC/Interleaving)
Fig. 2 FER versus CLR(SAR with FEC/Interleaving)

3. g2l g

of A9t 49 doltt. +4 A% w7 A
AeeolE e e 2t

— AAL-SDU #7] = bytes

2804

—SAR-SDU =.7] =47 bytes

—~Mp=47, p=1, a=376

39 32 ES CLR 9] X3 o & BoFr} 33
% 343 AN Dier, Jmax In-(Mp—1) THE 4B
we=d. 13 playout W A7) 9 £AHE EdHe)
A A olo] o] &H o)t}

~ Ig-(Mg—1):128usec-46 = 6 msec

E as a function of CLR

10 10° 10* 10°

T2 3. E¢ CLRS] #A(EY-9EY)
Fig. 3 E versus CLR(blocking/deblocking)

v.d &

AF7A U ES AAIZE BAY M) 2] e
F&HE QoS A QoS A% #¥ QoS
ohele] Mg A wHoE st ols
AALl T2 EFe] J3Fg #A st o] Fojx} VA
o} #2#Ql o4& F3te] 371 AAL 7159 wehd
4o 5 QoS7t & Aolg e °E ATM %
Y QoSE HAHE ¢ 4 AUk ol F QoS 2
ol AH& At ATM WAl F-2} 7+9] Al efofl A i1
oo} g}

o|H g A o7 4 QoSE UFAIT, £
AZANA Q3 % QoSE 27N F& 3
3] A 9 8 4 Urk =F Ho2 9 QoS W
o (inverse QoS translation)© 2 oA AlZLE % QoS
BEXE £4 QoS7t #4E & o g,

gog o] M A WL AFE] AT g
oMt A A W& FAY Aot
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