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Traffic Parameter Mapping and Its Considerations
on Frame Relay/ATM Interworking

Yoon-Seok Nam'- [k-Hyeon Jang'

ABSTRACT

The FR(Frame Relay) and the ATM specifications have different traffic control mechanisms with different traffic
parameters, so the interworking between FR and ATM requires their traffic parameter mapping or translation to guarantee
the quality of service for the end users across frame relay networks and ATM networks, and to utilize the network resources
efficiently. In mapping methods, there are many parameters such as interworking methods of service interworking and
network interworking, multiplexing methods to 1-to-1 and N-to-1 in network interworking. There are also several ATM
transfer capabilities available such as CBR, VBRs, ABR, and GFR. The traffic parameters of the ATCs are concerned with
CLP. Maximum bandwidth or peak cell rate of FR-to-ATM mapping may be described with access rate of frame relay
subscriber or CIR+EIR of frame relay connectior.

ITU-T and ATM Forum proposed their own methods, but their applications are restricted to service interworking or
network interworking. Some of ATM Forum equations are not applicable. Both methods just described the translation
equations, but did not consider on the applications of real network. In this paper, we considered and compared the existing
methods, and proposed our method applicable with flexibility and operability reflecting recent technologies. We also described
some considerations on real network operations concerned with virtual AR, traffic bandwidth ratio, and so on.
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1.4 &

FR(Frame Relay)[2, 4-6]+
work) 7He AAsE WAN(Wide Area Network) 71
7t 71€2M 53] Router oA AHEEI glod o
JHE ZHY w2 Add 943 4FL SVC
(Switched Virtual Connection)$} PVC(Permanent Vir-
tual Connection)2 AAY AMu|27} o|Foj| =4, of
2 PVC FHE AgErh Mplas BAbgk AARzt
9 deold A4 ndoz Al H&sted F2
Abggrh 19973 TRE &4 AMH2%: FH8E
MHul 27t ol #ojx| 1 91yl W&ol FR AMlxE ¥4
A Aulagh AR AHl22 FEEY Agdrt
ZU 39 Agde #FFAH dolFe]l Fdsn
Az, AHdG Eopl = g 7oA Folstn Sl

ATM(Asynchronous Transfer Mode)(3, 812 %
3 AP 28 EE3l= B-ISDN(Broadband - Integrated
Services Digital Network)?l Ag 7]&€=24 ©o|HE
53utolE A Aele] ATM A2 vyo} Agert #
g9 a2lm Muls B8 7150 st 1€ welA
olFojR e Mul2g @Y Woez FHE F UsH
FR# PSTN(Public Switched Telephone Network) %
& %9 Fo o] et

FR AH| A7} gii-& PVCel7] wio FR¥ ATM
7t9) 98L& PVCE olfolAed 4% ¥4&(1,56]

AolgAe PVC Aof vl z] fFo ALgAEH AL
£} 258 user payload) Felo] wet FEHL 2
Al FR PVC AojA 57 ATMS 2 AdsEe ¥ dF
(Network Interworking)® #@o| H& §l&= AMul~
AE(Service Interworking) .2 TEETh 474& 44
8 TR MulA d%E AR fERES Multi-
protocol Encapsulation 3t AR W@ oo wa
B9 1w (Transparent Mode)9t ¥ # 5 =(Translation
Mode)2 T83txn, 3 A% thFEst =5 e
1-to-1 % 453 N-to-1 % dFo= TE3]

FRAlA A4 EdAE dfdezs 4=/£99
e AHgR dlolE ZHolE niolE Wz A
H ) FMIF(Frame Mode Information Field), 1% A
#% £ “frame mode information” 99¥ H|ES HFF
2 JVEME CIR(Committed Information Rate), %%
T T Bt A4 7hsd Hul 2% deoly ¥ 4
E £2 YedE Be(Committed Burst Size), T &

LAN(Local Area Net-

A 75 Hd vBF doly 4& HE 2 e
Wi Be(Excess burst size) £ rH2l. d71elA &
AT Te T=Bc/CIRE EAH=Y FE 128

o Apggc} whHo] ATMelA ALgste EHY e}
HelZE 127 A45Hs 4 $2 Z¥5<E PCR(Peak
Cell Rate)®} SCR(Sustainable Cell Rate) %°] 3,
Ao AANHE YeEhlE CDVT(Cell Delay Varia-
tion Tolerance)®t W43+ PCRE AEE + Y& 4
9} $& el MBS(Maximum Burst Size) %]
dEd, ATM dg 53 A&l 448 aesl
olge zgoz FHEATH3 8L ]9 FR 7Hy4=Ae
23 d A4458 Yl AR(Access Rate)e 0‘1'“—1
=3y dde B¢ 2dyE dAdsted AFEE
8 Nxb4kbps(N=1,23) 527 ALg3}

FR/ATM 9%l FR¥ ATMe] X2 & E
Y stetdelE AME-E7] HEo] AHEA Efgd o
& A B AEA(QOS : Quality of Service)® BASE7]
AeMe Adoldt EdY deees d#ste 750l
gasn 3hte PVCE HAstede tge Alad
o] AR Wi HE o] ] e F
d§ w4 e welel g =y Deldel WS Y
A N-to-1 ¥ 952 42 FRY o9 && stte
ATM tgez Adsts Ao v FR W9gg
shuel ATM digozm Apgals Muls dF %2
I-to-1 % |d%d= PR weby Edg s
B} APl A E de] ATM @2 st FR 449
Fol wet 1-to-1 W& N-to-1 M2 FEIL

FR Ezf®#& ATMel4 CBR(Constant Bit Rate),
VBR(Variable Bit Rate), ABR(Available Bit Rate),
GFR(Guaranteed Frame Rate) ¢ ATCE oj&A1%
+ ded FE VBRE AMEEE ARtz Udth
ATMF(ATM Forum)oll A& 1993 B-ICKBroadband
Inter Carrier Interface)l % |5 #¥WE CBRIH}
VBR g9} 54§ AsH i, ITU-T(Telecommu-
nication Standardization Sector of International Tele-
communication Union)o A& 19951 %H FR/ATM €
3 #Eg 73L& 15559 7ledtr] AFete 1997d
2o MulA AT #BE VBR £42 sk
ATMF 2 ITU-T #3& oulyd A tif-o] U
s FAdA AHEstE 230 AR 21, % dF
2 Auls dF 25 HE& rhed £4& AAEA
FreHl, 71.
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o] R EAEE AESAT tgog v)E w9 F
& Aol AF WA B UA Fo)A LA}
T EA4, FR 719 AR ¢v & dvpm ¢
A AFd o EAFES nsd FdE F 9
e EEYHE AAAG. WA a8y o3y
B4, ATC A9, CLP @& =¥, AR %+ CRR+
EIRS| A8 Fo] n# =l Aelg Aotk agzm W
40| HgHe Fa ¢ 9@y Mg Mujx 4%
o WMEws ¥ AL EdYe B dejd wE
W B0 5o EAH, ¥ AAE AALS Hujxd) 7
€3z GFR ¥4 1% 12ln 48 o2 7j&dd.

2. 7|& Ha 24y

2.1, [TU-T gk

ITU-To M= 1-to-1 ¥kl B A& Akt
FRBS(Frame Relaying Bearer Service) to B-ISDN
g3 B-ISDN to FRBS o2 7EFcl 8o A
9 2 WEye bes g

AR = Frame Relay Access Rate (bit/s)
N = Number of user information bytes carried in
a FR frame (bytes)
Y = Number of cells required to carry one frame
of user information (cells/frame)
= Round up{ (N+8+K)/48}, where 8 bytes
of AALS overhead are included
K = A number between 0 and 6 representing the
additional overhead for the specific encap-
sulation used for service interworking
M = Number of bytes required to carry one frame
of user information (bytes/frame)
= N+5, where 5 bytes include sthe FR flag,
header, and FCS.

CIR = Committed Information Rate, Be/T,
(bits/s)

EIR = Excess Information Rate, Be/T, (bits/s)
CIR + EIR =< AR

= Committed Burst size (bits)

= Excess Burst size (bits)

= Measurement Interval, Bc / CIR, (sec)

PCR = Peak Cell Rate, (cells/s)

SCR = Sustainable Cell Rate, (cells/s)

R
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MBS = Maximum Burst Size, (cells)
CLR = Cell Loss Ratio
FLR = Frame Loss Ratio

FRBS to B-ISDN ®§A]
PCRo+1 = (AR/8 bit/byte) x (1/M) x (Y)
SCRen = ((CIR + EIR) / 8 bit/byte) x (1/N)
x (Y)
MBSe1 = ((Bc + Be) /8 bit/byte) x [(1/(1
(CIR+ER)JAR) +1] x (1/N) x (Y}
CLR = FLRx (Y /M), approximately

B-ISDN to FRBS #H A
CIR = (SCRy1) x (1/Y) x (N) x 8 bit/byte
Be = (MBSe) x (1/Y) x (N) x 8 bit/byte
Be = 0 (non zero values are for further study)
FLR = CLR x (M/Y), approximately

ALIANME WY FEE Mula dFo2 AH
41, ATM Helvel 28L SBRI1(Statistical Bit
Rate D2 7lgstdch ek BRdME o d%
% AE A A5 st sgsta oA Egy
setuet oM Muls dFos AR AT EY
Y meE} (PCRy1 SCRo MBSo)# Tagging Option&
Z%ste] SBR2 ¥ SBR3 AHEE 7Hsdd SBRIoE
AT AL ATM Au)a 237 43 ¢844 52
L Zolth & ATM A2d Bole 74 2 7%
o] &d3 AXHA g F v JUYY EYy 7
gt 2% &80l 7587 9IMME UPC(Usage
Parameter Control)/NPC(Network Parameter Control)
a7 ATM 4 ZA 7153 ATM 29 49 7+4¢
Aolste A A A (Cell Shaping) 7150l AU o)
of &7] wjFoi},

#8 F2eM FR-to-ATM ®H#3 ATM-to-FR
e ANSRYEY B4 N5 I EdY dge
FRel 4= Be+Beol ATMolM+E SCRO+le] smZ
HY e A& o2 28y FR 9%oA Be>0olH
2= ATM-to-FR W#eA+¥ Be=0o] @t} o]z
ATMell A CLP(Cell Loss Priority)=0 E&¥ tgo]
vt gol d £ 1S L3l Aotk Z FR 9o
olX CIR, Bc, BeZ2 #4¥ E#fZe B Ezgn
CLP=022 WH$Ho A=z, ATM gZgxE
CLPt 78314 SCRon E#Y 9HE CLP=022 AZ
T UgE Tt o AS ATM gEe BE
A& CLP=022 HAdsle Ro] wo] ZFo] hu|slo
#Feldta ol % A YU Juign. o} 1Y
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£ o]& Yeld AL E DE(Discard Eligibility)= CLP
o e hdol g Hr) $AeH EAolHh
F 3
PCROH
(CLP=0orl)
CIR+EIR
(DE=0 or I)T SCRo.
(CLP=0or 1)
CIR Il
(DE=0) v
FR side ATM side

(228 1) SBRIGiA<! HiCH3l CLP/DE=0 CHY =¥

22. ATM Forum 24

19939 ATMF B-ICI Version 1001 =#|¢td o]&
Version 20 #A7R FI& ¥EAL AT
ATM 23710 Atd A olgtA] @A Ag 7be
g ATCS 4ojd de= gich FR¥Y ATM 9] &
& = (Overhead) 352 OHA(n) ¥ OHBmE A<
H3, o453 g w 1-to-17 N-to-122 &
ot

o 89} Bl
n = Number of user information octets in a frame
r n+hl+hl 1
n+hl+h3
= Qverhead Factor for Access Rate,
(cells/byte)

OHA(n) =

(athlths 4
_——ﬁL—
= QOverhead Factor for Committed/Excess
Rate, (cells/byte)

OHB(n)

[ X1 = Stands for the smallest integer greater
than or equal to X
hl = Frame Relay Header Size, (octets), 2/3/4 octet
headers
h2 = AALS Type 5 PDU Trailer size, (8 octets)
h3 = Frame Relay High-Level Data Link Control
(HDLC) overhead of CRC-16 and Flags, (4

octets)

2.2.1 1-to-1 A%
(1) 3 GCRA(Generic Cell Rate Algorithm)& A3l
73S

(PCRy+1, SCRq, MBSy, SCRy, MBS Z§o] A&
g a2y oy AMES TM40 VBR Al8|2 %t
ofUzl o= ATCAE vz ¢ttt 3 A ¢
o A Are¥x ¥ UPC(Usage Parameter
Control)/NPC(Network Parameter Control) Z:7tellA]
% Hd 2719] GCRAE A Yt

PCR 1 = 4t [OHA(M)]

SCR ;= %[OHB(n)]

1

Bel 1
1— LR
AR

MBS = 3

+1| [OHB(n)]

SCR, = %[OHB(n)]

MBS, ~ +1|[OHB(n)]

Be| 1
8 11~ CIR
AR

(2) 270¢] GCRAE A48 A%

(PCRo+1, SCRo, MBSy) 2%-& A14#9. PCRou&
AxstE Wd el AR ®& CIR+EIRE 7|E2
# gl ARE Jl1Fe= & A% [WFilAE 93%
uie] A BAA I AAHA Ferh 2y (CIR+
ER)& 713e2 & 7% IWFAMdE vtz (CIR+
EIR) 71&¢] @ Ao}l 7ol Fitsojof
AR 71EAdE g g

PCR,, = é&[OHA(n)]

SCR, = 93[0}1}3(:1)]

MBS o~ Esi (IZIR
1= ar
8[PCRg+; — SCR]
OHB(n)
_ AR ]
8 n+hl+h2

Allowed Be = oo

+1| [OHB(n)]

Allowed EIR =

CIR

(CIR+EIR) 7)&A & &3 Zoh.



CIR +EIR
PCRO+1 = T[OHB(H)]
SCRy= %[OHB(n)]
Bc 1
1= AR

o] 3% PCRo1¥ SCRuE B & 9t} MBSe 2
g Hog Fory,

Bc+Be
8

1
_ CR+ER
AR

MBSy, =

+1| [OHB(n)]

1

2.2.2 N-to-1 Hg

(1) PCRoa ¥t A}E Al

7] 7k¢] DLCI(Data Link Connection Identifier)&
3tte] VCCE ¥ad A% BAA g5l ri2ge
2 7HgEA, getd 29 EdEe aud Aew 3
F@Tt PCRo % AHE31H, CDVTE 1-to-1 W@l A
g Fd Mdez A48,

PCRou1 =, Em[&?% ][OHB(n)]
(2) Worst case A]
EAAY dF3e smooth AHE 71A%x L2 &
o] HdE 88 & YT o

PCRy. = al [‘Em [PCRy., calculated as 1 —to—1
mapping]
SCRo= §as [SCR, calculated as 1 —to—1
mapping]
MBS~ §as [MBS; calculated as 1—to—1
mapping]

2.2.3 ATM Forum 4] 2%

PCR ¥&°] AR T+ CIR+EIREZ AM£3e F40
Z AgHo] U}k OHA(n) 2 OHB(n)olA Uehd v}
g Zol ATM 3& ZA#/3E AHEaF f8%3 FR
Header’t X #== Heoln, o]+ FRAATM d%$
7 4% #3722 48 Yygd etk FR EYFYE
VBR(Variable Bit Rate) =+ CBR(Constant Bit Rate)
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Mulzz H@En gled FR E49 40| VBRo|
3, CBR2 ATM % A4 #2 2 37 RAdA A
® Efgos HFH7 g CBR2 Hgsle AL
HgsA gt

1-to-1 WA 3 GCRAS AHgdts wHae ATMF
dA Fed o= ATCH HE¥E & ¢l2, Eg A
o] 2ANAME 2¢ FEARA T AYstez HgaA
4th 1-to-1 WA 2 GCRAE Ag3le W 71&
dl CIR+EIRZ PCRE A4tshs $4& IWFdiA 4
44 Aol 715& BHEA FHsfof Hed &7 ATM
AN&gol A ALgd 4 244 Ao A4E5L Ay 5
o A 4 A71E JHNEg OYE o g 4
RA 7L olglg & Utk E, N-to-1 #H@oA
I-to-1 ¥&2 PCR $°4& (CIR+EIR) 7]¥loz 7|&
¥ Ze|lm2 AR 7|4t PCR #A4to] A" A%
PCR 42 $A 5 ojo} g,

N-to-1 ®#o)A PCRyp1 & AAsH=dE 1-to-1914
T8 PCRui®] & AME3TH o7]dM “All Inter-
faces™e| &t FHs=d ol= FY QT oA
£33t o A9 dEL Moz Adsts ol
Pl SCRy & Asted 1-to-1elM 78 gkol &
S AHEste AL FYEAT “All DLCIs"d oiale
TG ol AHH A= KA 7 A
th3te] Aatshs Holr),

[

lo

3. HE WA Hot ¥ HE

31 71& gghyael v|m

ITU-Te M+ ATMA 9] FRBS(Frame Relaying
Bearer Service)® SBRI/SBR2/SBR3 ATCZ A}£3}
i ATMFel X+ FRBSE VBRI/VBR2Z/VBR3 ATC=Z
71€322 VBR#} SBR& F53HA tgANd 4 4
o Aol dE AWM, ITU-TE Mul2 4% B3
A AzE s 80 "o a3 AAsY 3,
W] ATMFE % 4% #3494 2T Ao 715
g ooe WS AAsga w3 ez ke W
g TEAA A5 4o AEsh=d HEe] oy
. a9 Edg setoele] @] th2x £ FR
W Y #EAJNAM AR# CIR+EIRE 74zt Ap&3ste 3
s°] 2u

ENY sebdete] 23E 4vEd TM409 In-
formative Appendix oA FRS(Frame Relay Ser-
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vice)el i@t o7l 71€=e] len, VBR3E AM&3E
of dusn Y. ITU-TAAE (PCRo.1, SCRax,
MBSe-1)9) &§E AAE, ATMFAAE (PCRpy,
SCRe, MBSp)& A A 8% o)

AR 713 2 CIR+EIR 7|#o2 TE39 RHY,
ITU-T& AR 7]dtoln], ATMFE 98 2%& AlA 3
ek gtk IWFelA FR 918 Edge] distd ATM
4 Ay 715 4 BAzASE FYPHAY E£E E
ATM A2d¥3 H&3e ATM QlEs o204 &9
efgd sl A gAZA sisE FEITE,
CIR+EIR 71¥te] 42 A8 5 & Flov). 9
A Az 7EE ALY 7 Yoy AR 7ikel
29 sade A8 g Agsolof gt o] A%
VBR2/VBR39l tiaiA] &) H$ digo] vlthHe] €
F 9lod, olgf 1Y & ol F YEhY EHorh

—
PCRo+1
(CLP=0or 1)
CIR+EIR
(DE=0or 1)
CEIRO / SCRy
DE= -
( ) v i (CLP=0)
FR side ATM side

(0% 2) VBR2/VBR30IA{2| BIChE HOf i =¥

32 AFE Mu|AolAel HE 24

FR/ATM €%& EdY mepet #hdAs 2A
FrA e AL TR ¢ ded, v 2¥8H 2o
ATME 7] 2+%(Backbone Network)2 2 A}43}= FR
/gat 7he] AFds FR3 ATM %/vbd 4o |2
ojt}.
/’/VV/‘\\i

1\ Frame Relay
FRTE Network

e

- ATM
Network

}
FRTE Frame Relay w
F

(38l 3) =3jjel ol ATMZEe| S

A FR 7te) 92 A8 IWFel A Agalo s
7522 E % 4% R A¥a dF SO #Ed 4R
g 9% B aFelt. F, ¥F IWFIA FL3HA

F A% £ U2 d5E Fsop st) o] B4
d4d EYL WA FR UNI(User Network
Interface)ol A A &E7| W& ATM HollAe Azt
9 «7H3]l WalE TEste Edge 3§ B
#¥" UPC %2 4 143 A7t 8 7]so] doh. &
¢ FR EZY EAHS ATM EdY 54o= 7les
=8 ATM 9olAE (PCRoa, SCRo, MBSy &g
AHgEte Fol o HPstn, A% W& IWFY
715& 9isld FR 9 F9AS d4dsA 2%
e 4 d%e] 2ot Agsid. ofy ¥ o)
399 FR € ATM & u9& Jdehd o2 59§
Y& ARG

CIR+EIR PCRg.1
(DE=0 or 1) (CLP=0 or 1)
CIR ) SCRo
(DE=0) (CLP=0)
FR side ATM side

(32 4) = S0z Muj2olA{e} FREF ATM CH

yido] FR¥ ATM %/9% 7ol dAdAME sty
9] IWFT @&, IWFAA 2dF 7158 49
s ATM w@ZelA FR 9de @89 750 +3
Fojof &1, IWFlA AHl2 d%F 7|58 +3sd
ATM @& Native ATM 715& 33tk o 3%
ATM %elA (PCRo;, SCRo, MBSo) Z%& AM&-314
EfY gy ugiAe] o7 FA o] AL + AU
3 (PCRo1, SCRo1, MBSo.1) 28& A28t E#ffY
o] Hdj dido| iAol Arh

FR 2@ ATM %& F2 dolf] Ed¥e AGse
d &5 @%& Router 0] frh 18lm o
Ne] 44& dAsted $92 FR-to-FRo| € &
E g3, FR-to-ATMo| @ & Qivh wetA 2 A
IR U] sbed 2 FasA M &
F UAES T 7]15E R 7)E vietA e A
HAagdge HEARE=R shEaith aEu A 99
AJME 7HEdht e % AdAete A% §& 1
9 A3 dAEE 4% s ARE & de VlE
o] &FH1, EY dive AP oHE H¢E
wtagto 2 AHEAle QoS B ¥ Z&3A ¥ A
29 B Fol #d4d & Yook o
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Ag4eq ARe] 29 CIR, Be, Be7t EY3tda
% PCR, MBS 3ol th2t) o= MZ th& ARE A
49 FR 7HY= 29 dddM 44 vebhdn. o] 2
$ 9% FR EdY setviele] B ATM Ezd
getelzt g & dad olE el ATM gy
ol vigAL FAYE F Ux, A =YY uao
PCR 7tol W$ 2A HA4E & 7] g ATM ol
Q@7 BFE 5 A& #ok ol 7 Aol ¥E
3oz $49 F 9o

FRolA¢] ARS FR 71YAte] £58 dehl: A
olx, ATM WA dA 9 ARE ATM AZolA Azt
N4 AAse 48 A$de $58 Aojstey B
deth @A ATM 99 d84d - (CIR+EIR)
B2t & g9 713 AR(VAR : Virtual AR) A#&o] 7}
Fath ohg 19& TWF9 Mulx d% Z2gg ~
9g o1 43te] ARY 7} AR 9 #AE s}
71 913 Aolth a®@elA FR HolMd d4d Zyye
IWFelA FR 7]5& F%8}i, RFC140 ¥ RFC1483
79 9% ¥g 2L AAL/ATM 715% E§e ATM
FdAt] mel A2 AgEe] ATM $oz A48
th. o7]9 4 ARS FR %3 22dez 44" =g
Ae] AdLEolm, 7MY AR ATM AZdA A
AAg Aosted AgstE A2 ASLEd g
® Aot} maM 74 ARS ART F#aHA AR
T BAAA §@A o Hgshe Ao B,

IWE,
RFC1490 RFC1483
S
AN Q922 [ CPCs AN
’ core | SAR / -

{ i [ ATM
Frame Rela Virtual
L P e AR AM_ 14 "ur L Network
| PHY | PHY

Frame ATM Cell

CPCS : Common Part Convergence Sublayer
SAR : Segmentation and Reassembly
PHY : Physical Layer

(38 5) WFOliMe] ARZF 7Hab ARS| Z4A|

7 ARE AHgsltEtE o2 ATM Al2go] ATM
A HAA ] 75 o] fAs dA &7 oY) o
A% Jl%Fel EREE £& JlFeg 23 Hid
A5 Hagd 7N%e Y = ook dd. A
ARE Nx64kbps #22 AY3a N g& F£3 o}
FstA 28 ¢ AT HA ALgA EfE i
AL PCR @22 Wigho] 7153tk &, PCRoy HE

Frame Relay2t ATM Z2t0] E2HE IioiHIEH 83 2 X 3030

Mo AR WA (CIR+EIR) Bt ZWA 7bg o3¢
N *64kpbsE A3l Walejt) o] FR oA A)

& A2e F5E 9 A T AT} AAE
= Uy JheddA 4ad d9L AFse AR &
AsHA &89 F sl

7t AR=(CIR+EIR)Z A3l PEI vt} o] @
%5+ CBR MH|27F 51, o] 3% MBSE F8uj7t
Hed o3l =3 CBRY 5A4e] vt wmabx 7Ha
ARZ (CIR+EIR) Bt} & oz MAsojol VBR &
g fA8A 9k

34, HighE ik gk

Altd HPAJNE Fof ¥ £4 FFL ITU-T
FA 02 JYeEhiQith FR/AATM %94 N-to-1 %
= HHY 87 BE AR JuEoe] 1-0-1 WE
7 ootyEl N-to-1 ¥§ 448 ARG HEy
deuta, o W, ATC A9, CLPY w8 2
&, AR E= CIR+EIR® AME Fo| mEgo] Hag
ZAol3, AR &§ Ao 7144 ARe) 9t}

o

2 o HE R

Ll

AR = Frame Relay Access Rate (bit/s)

N = Number of user information bytes carried
in a FR frame (bytes)

Y = Number of cells required to carry one
frame of user information (cells/frame)

= Round up{(N+8+K)/48 }, where 8 bytes

of AALS overhead are included

K = A number between 0 and 6 representing
the additional overhead for the specific en-
capsulation used for service interworking

=

Number of bytes required to carry one frame
of user information (bytes/frame)
= N+5, where 5 bytes include the FR flag,
header, and FCS.
CIR = Committed Information Rate, Bc/T, (bits/s)
EIR = Excess Information Rate, Be/T, (bits/s)
CIR + ERR =< AR
Bc = Committed Burst size (bits)
Be = Excess Burst size (bits)
T = Measurement Interval, Bc / CIR, (sec)
PCR = Peak Cell Rate, (cells/s)
SCR = Sustainable Cell Rate, (cells/s)
MBS= Maximum Burst Size, (cells)
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Interworking ¥4 % FR Headerel w2} K &
o83 g

0 Transparent Mode of Service Interworking
0~6 Translation Mode of Service Interworking
2 2 byte Header of Network Interworking
4 4 byte Header of Network Interworking

3.4.1 1-to-1 B
(1) SBR1 A 54
FRBS to B-ISDN A
PCRo-1 = (AR/8 hit/byte) x(1/M) x (Y)
SCRo-1 = ((CIR + EIR) /8 bit / byte) x (1/N)x(Y)
MBSy.1 = ((Bc +Be) /8 bit/byte ) X [(1/(1 (CIR +
EIR)/AR)) + 1] X (1/N) x (Y)
CLR = FLR X (Y/M), approximately

B-ISDN to FRBS ¥H 34
CIR = (SCRo-1) X (1/Y) X (N) X 8 bit/byte
Bc = (MBSpa) X (1/Y) X (N) X 8 bit/ byte
Be = 0 (non zero values are for further study)
FLR = CLR X (M/Y), approximately

(2) SBR2/SBR3 A 44
FRBS to B-ISDN H#A]
PCRo+1 = (AR/8 bit / byte) X (1/M) x (Y)
SCRy = ((CIR)/8 bit/ byte) X (1/N) x (Y)
MBS, = [((Bc) /8 bit/byte) x(1/(1 (CIR)/AR)) +
1 x (1/N) x (Y)

B-ISDN to FRBS ¥4
CIR = (SCRo) X (1/Y) x (N) x 8 bit/byte
EIR = (PCRosi - SCRo) X (1/Y) X (N}
8 bit / byte
Be = (MBSo) X (1/Y) X (N) X 8 bit/byte
Be = EIR X (Bc/CIR)

3.4.2 N-to-1 ¥ig
(1) SBR1 44 F4
FRBS to B-ISDN ®#H§A]

PCRos1= 2 [PCRy,, calculated as 1 —to—1
All Interfaces
mapping]
SCRg+1= Au§as [SCRy.; calculated as 1 —to—1
mapping]

MBSOHzA“gECIS [MBS,+, calculated as 1—to—1
mapping]

B-ISDN to FRBS ¥ #A|
CIR = (SCRo+1) X (1/Y) X (N) X 8 bit/byte
Bc = (MBSe-1) X (1/Y) x (N) X 8 bit/byte
Be =0

(2) SBR2/SBR3 Al 4
FRBS to B-ISDN ¥ #x]

PCRyv= %}m [PCRy,, calculated as 1 —to—1
mapping]
SCRy= Al §c15 [SCRy calculated as 1 —to—1
mapping ]
MBS~ §c15 [MBS, calculated as 1 —to—1
mapping]

B-ISDN to FRBS ##4]
CIR = (SCRo) x (1/Y) x (N) % 8hit / byte
EIR = (PCRo. - SCRo) X (1/Y) X (N) X 8bit / byte
Bc = (MBSo) x (1/Y) x (N) x 8bit/ byte
Be = EIRX(Bc/CIR)

35 g ¥ na
3.5.1 ¥&4 #H& Al2~¢g 2 SBRI1/SBR2/SBR3
A=

ATM ZejA ATM Al2d& ATM NMS(Network
Management System)ell 2]ste] #egrh. £3] FR
PVCY ATM PVCE %% 9 973 d3q Had
DLCI®H VPI/VCI 2+e] AR 8 7 ofuezt dFe] of
4% 7Zleste EdY dedEz ATM NMSZ 3
g goh gebd ATM NMSAM & EdE welet
g 75 38553, FR/ATM IWFlA+ FR %
ATM @4 dg z4zte) ey metdets AAs)
I HAsE 715H Y EHY geivetz 24y
& AoFE 71Fe] At

Are HEALAR 7|4 HEHg L33, N-to-1
Ao A B-ISDN to FRBS ¥kl didlsd 1-to-1 W8
o ZAIE ALSFTE ATM NMSAAM PVC A4
#wste ATM x5 A2dgel EfY Aoris HY
& dofstn glow dAEE /M A Edy o
ghoflel WEA S 88 4 ok

FRBS to B-ISDN¢|A & CIR, Bc, Beol A&t &



t} CIR+EIRY E#j¥o| g5, B-ISDN to FRBSH
X+ PCR, SCR, MBSl 2A3te Hdj PCRy E#Y
o] dedth ATM #AA #4¥Ed SBRIY A%
A AL =YL SCRyE 273 et} vy
o SCR2/SCR38 7% CLP=02 SCRy& x#8}x @
21} CLP=1% (PCRot SCRo) ©E 7Msdtez 5%
E#HYL PCRy HF 7H5dld)

PCRo1# 84Jo] ARo] AH4-5H a1 AR>>(CIR+EIR)
o], SBRZ/SBR3% Al43 E&y thdo] v Yo
g 4 917] W& SBRIS Algo] Hgtsic) wdd
ARe| CIR+EIR® #Alst® SBR2/SBR3¢] = gtsir).
o] 74 IWFANE d2¥2 4 BAA 7)o 4
TA| Fsojof gl

3.5.2 Multi-protocol Encapsulation 29|

A A dF9 HARCSHE AR FEEE
¥35+= Multi-protocol Encapsulation #El7} FR#}
ATMo| “fo|gtdl ZelE wo]lEE Husd g ¥
o} #t}

(H 1) HERCS0A{2] FR/ATM Multi-Protocol
Encapsulation Z/0] H|u

Protocols FR | ATM

802.3i 802.4, 8025 and 8 10
. FDDI bridged PDUs

Bridged FDUS 5 6 bridged PDUs 8 | 8
source routed BPDU 8 8
routed IP PDUs 2 8
Routed PDUs ISO routed PDUs 2 4
other Routed PDUs 8 8
Connection X.25/1SO 8208 packets 2 4
Oriented Protocol | Q.933/Q.2931 6 | 8

SVCe 74 dhvtel AFo s dhie AlgA =
REZo| gytHoe]7] fFd & AR dAA AR
Woll AL8A Z2EEE WAgr a2y PVCY 3¢
Z dge] i B AR ZZESS dAo &
57171 ojF7] W& Zay d2 ZYe Multi-
protocol Encapsulation & £435ld @Esic o
g HEAR= A Kie PVCAA Hugtes A
Aate Aol wiAAsY. ol E§ [P(nternet Pro-
tocol) E#Fe] 2 A 48 HFPE Aoz
seg

3.5.3 gy 2@
ITU-TAlM = A2 Y, 9 Zdo|& N, FR &4

Frame Relay2t ATM 710 EZHE TZHHEH S X N 3941

d=rt $3E Zaqg dolg Moz EdHTh PCR
FHAME (Y/ME A48, SCR F494ME (Y/N)
£ AHERTE (YM) < (Y/N) otk ATMFAlA & OHA
(n) ¥ OHBm)7} (ds/m)eg &1, OHAM)E
FR e¥3l=rt 239 =gy ol AMgsta, OHB
(n)& FR 2WF=st w3 ¢4 A144 AR e
Egste Zod Holg AMSdT. uleld OHB(Mm) >
OHA(n)elth. 43 ITU-TY (Y/M)& ATMF¢ OHA
(me} d&3= W4ela, (Y/N)E OHB(n)9 g3}
T UFEN 5YT EAE g Aol

obe] 1@e =9 Holo] W& FR/ATM 7+
o u&g ved Aotk A dA By u o),
A4e 7 Hogeldh oY 8lgL FUAY B
ol o]& AAL5MA Y zero padding @ Eelch.
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Traffic Ratio of ATMFrame Relay
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0 200 400 500 800 7000
User Data Length

(38 6) = Zoljol th2 FR/ATM 22| Y B|g

o 29 ZAAECA FR EdYE YAt
EQge =z Zo|rt A4 (Exponentia)F+ E=
Erlang ¥4 PDF(Probability Density Function)& m
Eun JHAstn, A4 Zade dold =& FR-
to-ATM W& 7§ Reolth. Ex§$o] A7 =y
9 Aoy 50A500 HelE 7t sHEARAL 99
AL AFge, zela ofdfe) 44L& Edang @
o th¥ S vebdch, 2o o] gy H
© %7 EZdd Aold whjddty.  As#er)
Erlang #420h digul7t 24 Jdepde, goguel=15
AX= Erlang ¥4 100 28la Fd5E= 130 A
e Hie] 27EE ¢ F Utk BT 1004M=
Erlang <+ 159 d9u|& agla A5geE 155
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Axel dguig By, Ba 25008 42 129 ©
136 A28 824tk

Treffic Ratio of Efang2 & Exponential Function

-
2

Traffic Ratio on FRIATM WF
n

0 00 200 300 20 500
Average

¢ : Exponential PDF, o} : Erlang PDF

(38 7) YT =2 Zolol WE FR/ATM 7o O
Hlg

WEa ol Y=Round up{(N+8+K)/48}& H&&
7% N @l @k PCR, SCR, MBS gl g=A9, N
& A4 Zyde delAwt 9 4A AdE 43
£ gol AMggh wEbd Ngk Aol dEHER o
oz dYulg 7Fog HAPE N g A% 753
t}h. FR Mul29 fjREo] TCP/P2 sj7lo|iL, Inter-
net E 9| BF 7 Zo|r} 20ule|E Hxel of
& B2 ZdddolAY #ddd Fo Au|zdAs
Zo] 7 ZEPYY Aoz A vk wEd Yo 4
g F43tu IY dF4E sl FR/ATM 9%
oA WgulE 15 FEA AHEHE ol HFE A
o2 dEHU o)e QA Ee A9 AMuls B4
of wet gkl 4 sich

Y *53E tguld e YE AAH 22 No|
Z7hate 7ashe] 53/482 Hdhd, No| Avtzm Yrh
g HAE gk A AgdAMe N& d¥ata, o
of dFste YE AMEste W E Y53 #g oA
dEse e etk N& 998 39 AALSe
A zero padding 0~477}2 7}538lE 2 zero pad-
dinge Hda UE AME3IH No 7gdd| ube} Yiz
g gade BAE FAYE & Uk

3.5.4 GFR 2%
GFRE Z#H ¢ @92 Z4=HE vdAzt EdYd

i ATCZ AHES =4, ATM 2%37]9 AALS Ed)
9 Ao A45HE EPD(Early Packet Discard) %
PPD(Partial Packet Discard) 59 7]'H¢] F-GCRA
ol Z35o] 4o Edfy gadel &4 48E =
g 27 neste A woitt. GFRY Ed
% stgvjelel= PCR, MCR(Minimum Cell Rate),
MFS(Maximum Frame Size), MBS z#li CDVT
(Cell Delay Variation Tolerance) $°] ¥ 3=z 49
F449 Ed gty E495 = PCRY Y =¥
Aol &5t A CLP ¥x o4, zela Zqe 24
o]7F MFS o3l 2 #adeth wedrd GFRY MCR
< SBR® SCRZ A#3¥ GFRS Z#H¢ wele E
#Y A7}t o]fo == SBRo| Wt}

FR E#l9< SBR Rt GFRZ HW@dd, ATM %
Ao A &4do] gl 4o vXE o] G
At &, FR & QoS7t g€l g ATM oA
£ GFRo] HlAAZE Muj2g AfE7] die A4
E4& VBRZ ¥ "Rt vzl

4d B

FR/ATM 5ol ERF sietre dge) ofstd
ITU-T¢ ATMFS 73 & 43583 359 ATM 4
B ATM Al28e 715 38 7IdabdA e
& 7 & HE4E Adeta, oo HE +E 2L B
Ad & nFAT

ATM EZ3d] dig 4 AA0 7ol Jde 44
37 ®§ Aol PCRE AMst=d AR & AHE
a3 Aol Bigetm, 53 W99 P43 Ad 34
7 AAE dddM dAsHs Edgd dAs=SBRI
o] AbgHolof & Fojct. 4 TAA ] JFe] 4T
739 PCRE Axtsted CIR+EIR#IE AHgste Aol
b3k, Hd 3&X7F PCR ol 93t Ay
2 SBR2/SBR3 ATCE AH&3l= o] A3ttt AR
& 7ol AR o2 dAFoZA ARl ThE AL
&2 o] AAE HAse=d PCR & §& Ao
+4% 5 enz HEA A EH 0  Ho
o E=F AMgAte]l EdFe B Uolzp dniglA el
et Mg A9 FHEAE gl H-getafof gt

zdq @2 YdEE vdA Ed=d oig
ATCZ GFRE AMHEE & Axd FRAATM | EelA
% GFR& AHE3HAl =9 SBRY| AM8-H & stebderst



FAHE U@ X8, £¥ Tdd 544 ddd
deet neigoes Ty &40 2 Ky A
48 =AY Wo] ¥ AolH ool Yy A7} Ba
3o},

#3FH

[1] ITU-T Rec. 1555, Frame Relaying Bearer Service
Interworking, Sep. 1997.

[2] ITU-T Rec. L.370, Congestion Management for the
ISDN Frame Relaying Bearer Service, Mar. 1993

[3] ITU-T Rec. 1371, Traffic control and congestion
control in B-ISDN, Aug. 1996

[4] Frame Relay Forum, User-to-Network Imple-
mentation Agreement, Frame Relay Document
FRF 1.1, Jan. 1996,

[5] Frame Relay Forum, Frame Relay/ATM PVC
Network Interworking Implementation Agree-
ment, Frame Relay Document FRF.5, Dec. 20, 1994.

[6] Frame Relay Forum, Frame Relay/ATM PVC
Service Interworking Implementation Agreement,
Frame Relay Document FRF.8.1, Feb, 2000.

{7] ATM Forum B-ICI 2.0 Appendix A, Initial guide-
lines for FRS Traffic Characterization at the B-
ICI, 1995.

[8] ATM Forum, Traffic Management Specification
Version 4.1, af-tm-0121.000, Mar. 1999.

[9] &4, 344, “FR/ATM S5dA Edg ety

£ AMFEE7] f¥ Y vl g7, AR A E=ER, A6
A A1E, ppl75-181, 1999.

Frame Relay2t ATM 2te] EZHT MAIHIEF B2 X N 3043

=

e-mail | ysnam@mail.dongguk.ac.kr

1984d FEdign FHoig
HA-Z S 3H(F 84D

1987d AEdgE e Ax)
T (F A AL

1995 ZEHEE gty Az
&8 (F gl

19873 ~2000d FFAAZNATF Y/ BB AE7ed T4
Hdd+4

20009 ~dA Fxdgn AAgts YrFgAFes
A7t

A&k EgY Ao, =y o), ATM, 21

A%, VoIP

g o3

e-mail : ihjang@mail dongguk.ac kr

19849 Agdiga Qoo
AR A g (F A}

1986 @= A& r|ed Aty
(F8H4Ah

19989 #5astrled Aateta
(&AL

19861 ~1999 @ydlolF YA g

19999~ A4 FFUstu A YR FAE5s
AY7A

ARk AFHEA, BAA, CTL o1 5HFH




