Campus ATM Switch= LFI(Link Fragmentation
and Interleaving) 73

MLPPP over ATM and Frame RelayE At&3Hot &t= O|®
MLPPPoA 2! MLPPPoFR &i|H

FRF.8 £% ZC vs 3t I

VolP CHAE 274

StEQof Al A Z E Q0]

EZ=ZX|Clojo{a3Y

A4 xA
=0

show 2! debug HZ
ATMIEZQIE
zajol 2lajo s EOIE
7ol gl LFI
EE:{EAEI al ol-Ele_l _E_ﬂ

ared A

|

0| 2 Mo M= Frame Relay Forum(Frame Relay Forum) EE= FRF.8 7| 2fof [t2t & ol
IWF(Frame Relay to ATM Interworking) 23201 CH$t LFI(Link Fragmentation and Interleaving) 2|
7l 7122t WAN 222 =0 M IWF C|HFO|AZ LS1010 EE = Catalyst 85002 A2 35H7| {18 M
£ Au|ayo|HdEg MBELICt LFI= ATM 2! Frame RelayE &8 MLPPP(multilink point-to-point
protocol) Zi= 3t o| LAE Y ZefOAHES 7|52 AHE5H04 X0 768kbps2| CHFZFC 2 K& 23 &
de F e ZgiJHES & Q2| £F M2 XS et

AT A
T MY
ol 2 Mol A Tk AEHE Olsfsfo BLICY.

- UHHXMQIFRF.8 74 X FRF.8 £&/HE = - FRF.8E £H/#Het BT O|HE HESIAA

>



/content/ko_kr/support/docs/asynchronous-transfer-mode-atm/atm-to-frame-relay-interworking/10442-frf8modes.html

o
=.

+ LS1010 & Catalyst 8500 +44 B2 2! Channelized E1 Frame Relay Port Adapter &£ &=

Channelized DS3 Frame Relay Port Adapter?t Frame Relay =X QIEQF ATM °*|Ei OIE

7tO| A5 IE S Asls= Hiedof U stL|C}.

.« 23}t x| L X|E{. QoS(Quality of Service)(LLQ/IP RTP Priority, LFI, cRTP)7} Z & Fl
VolIP over PPP 23 2! QoS(Quality of Service)(ZE|2HE S, EZ! MO|Zl, IP RTP
Priority)7} Z &=l VolP over Frame RelayZE & X35 A A|2.

MNBEIE 7N 24
Ol EME E§H AZEQ|o{ & st=flo] HHS 2 BHHE|X| L& LCH.
£7| 74

2 T lof CHEF AFMIBH LIS S Cisco 712 Bl E7| FEI8 HEFAAIR.

ZRaREss MAIZ W HIAAIZ EBTE 25 MEsE XS YF0lM D5t Kl W K|
HBLE Foists #Al 72 ULIch TS XIS 4 i HolE ZEYS WEXD QlEmolA
of 2HZste ol LRE 1 X|9M0|H, EX0| B 4T o MMM BYUFHLILH 28 45
Jhn B 300t e zae Ealsteie 27t Eaavt TRt

LFI= MLPPPO| LIEHE! Z2t3t 71552 AFgstod HIm 5He 43 ThZ! Afo[of 7hed 79| 2

mlm |
0$ rlo

Zo| CH7 | e 2M U 5t= K[ed 2 X|E(X[d2] B35} K|gFLICt LFIE AF85tH R HE =8|
JHE 37|=2ct 2 120 MLPPP sllC{ol 25t ElLICH RFC 19902 MLPPP &C{Qt Ct2e &
O|grLCt.

HE HE = PPP IZ/0| M TFAME & | ZplaHEO| CHs 12 AXEl 11|
olst PPP nH9'01IH OMECIE ZE Zef2HE Chal 022 ™A™ ELICEH

lu
1]
In
o
1

* (E)Ding fragment bit= OFX|2f ZE{IHEM 12 DHE 1HIE HEO|HOHE ZE Zeia
HEoi ch3l 022 MEELIC

« ANEA ZEE MEEE ZE ZefaHEO s B7tEl=E 24 HIE £ 12 HIE =0|C}. 7|
2o 2 A|FHA EHEO| Z0o|= 24H|EO[X|EH of2ioil M MEst= LCP | a0l SMHE
Ar8304 12H|ED B & A E £ ‘BAQI—IEL

ZeaHES} Qlof = x[dof BIZEF A2 2 WAl Ze|aHE Zhof HAHet @4 =<foi| ek
A7|EZE|ofof FLICH ZEfOHESHE AL&SHH WFQ(Weighted Fair Queueing)= T

JOMES| URQIX| & ZeaHES L K| AEXIE " A"sHAH ELICH WFQE Z&sts 2 If
Woll AlgA HE & X|YEt o5 0| HE & 7|ES R WIS of oLt

clojof-2 ZzeiaHES = "2 I EX"E aiZste ol U CHE ZE ™2 L Aol HsH ot &
FMHE MSELICH O S Eol= OHE HAAH £F 40| YEHO| LiFE[of &L


/content/ko_kr/support/docs/asynchronous-transfer-mode-atm/atm-to-frame-relay-interworking/10442-frf8modes.html
/content/en/us/support/interfaces-modules/4-port-channelized-e1-frame-relay-port-adapter/model.html
/content/en/us/support/interfaces-modules/4-port-channelized-e1-frame-relay-port-adapter/model.html
/content/en/us/products/collateral/interfaces-modules/shared-port-adapters-spa-interface-processors/product_data_sheet0900aecd8027cb3f.html
/content/en/us/products/collateral/interfaces-modules/shared-port-adapters-spa-interface-processors/product_data_sheet0900aecd8027cb3f.html
/content/ko_kr/support/docs/voice/voice-quality/7111-voip-mlppp.html
/content/ko_kr/support/docs/voice/voice-quality/7111-voip-mlppp.html
/content/ko_kr/support/docs/voice/voice-quality/7111-voip-mlppp.html
/content/ko_kr/support/docs/voice/voice-quality/7111-voip-mlppp.html
/content/ko_kr/support/docs/voice/voice-quality/12156-voip-ov-fr-qos.html
/content/ko_kr/support/docs/voice/voice-quality/12156-voip-ov-fr-qos.html
/content/ko_kr/support/docs/voice/voice-quality/12156-voip-ov-fr-qos.html
/content/ko_kr/support/docs/voice/voice-quality/12156-voip-ov-fr-qos.html
/content/ko_kr/support/docs/voice/voice-quality/12156-voip-ov-fr-qos.html
/content/ko_kr/support/docs/voice/voice-quality/12156-voip-ov-fr-qos.html
/content/ko_kr/support/docs/voice/voice-quality/12156-voip-ov-fr-qos.html
/content/ko_kr/support/docs/dial-access/asynchronous-connections/17016-techtip-conventions.html
/content/ko_kr/support/docs/dial-access/asynchronous-connections/17016-techtip-conventions.html
http://www.ietf.org/rfc/rfc1990.txt?number=1990

AR &
2o = AHxd CHZ
$A‘j o =9 [ e |
- I{Z HEEH A
Z|&ct. - U8 E2[™ 2l
Z =] - IOl & HuolaA= &
MEE B M SUE & CHEl MEE K|
Ehst x| MN7F 2 g ot x| L 7Lt
ALK E A&LCt oA SHo = QI3
i Fof O| Al CHA| CH Ms m'dE|7t
ChA| CHZ| 7|5t A XIE SFMErLChol
grulct, ZER N PEEE M ds 7 K
To| wHg AE).
A& LIt
« IP2} CLNP 2
Fod SAE
oA 2lo{d=
27} edlst=
2 E 2t Eof
MEZglOHE
512 X|2IEL -
SETEEL L ae gzam
« MTU ZHAHS E O|A._=|O| EEH:L
(=R =) D_|E§|_géo|
s 2 Mg = o or
2 oE 5 g stX| et 1P &l
HESI mo;ﬁmu 401 "Do Not
glojo{ = ;“‘ = Fragment" HIE
SRES | zzgwmy | BEDEUD
gt 712 =2 Ab=230d xZtEtEl B2
A+&5t04 SRxoD 2 olz{gh %2
=R A= iy (jfg) = AREich =
ZjaH ol S o st eiaHEE o
E3}5H = AT TTHE Fl2 Agtst A
Ct. AEDl =O A oie ofE 2|7
P O|M2 o| &3
Q| &leh izl 9|
A= a = S =
=& O Hol M -

AL = SotH HHE
2|&fioF 5tH, O =iLc}
solmE 23 =
7} b2 Z <L 0f
T ORRRIERIY
L|Ct.

- TCP/IP 3] &
5 gMes s
L|Ct.




. EHEHsiE Iz
goe £ o=
Z HaE =R
213 o
;—:’;lj; . DE HES3 N EEL
PSinin Alolod T2 & TstE NS E
M8 atod = =alx| i Lich =2l 3
2 11
JELHA;E— ol A K| $4ElL ol AZEl 2t
=H%j-I- —— L_—l'- E‘IF_" Z;Sjl' EH%\I
Brereict. of %2 2 &Yz
e +8sHof
gt

|I11

MLPPPoATM(multilink point-to-point protocol over ATM)S| O|&XQl ZpjaME 37|= Zeja™
E7FATM Mdo| et tij~ofl X =5 sHof &rLich ZeiaHES) ZF MEfof CHSE X|EI2 Link
Fragmentation and Interleaving for Frame Relay and ATM Virtual Circuit® & X35t A A2

MLPPPoA 2 MLPPPoFR &l

« ATMOIEXZQIE

« IWF(interworking) C|H} O] A

\J
-

A=ZQIE= B|olo] 2 =3t 3lHo EIIOI B &
e A 01|A-| &30 MSEE -“-EE sS4
NLPID(Network Layer Protocol ID) Zi&3 ||:'|E X
Electrotechnical Commission) TR 9577 —v—A‘I'_ UL
. OXCF gt0| PPPo] &2 ELCE.

4

| g9 izl B=stEct ol slde =AY
grLICt Frame Relay 2 ATM2 25

ghLICH ISO/IEC(International

EEZO| A 24T NLPID Zt2 HolgLct

O
|
v

RFC 19732 =&l 2/7)|0|2| PPP &! MLPPPoFR &lL{E & o|sl= Bt
AAL5 L MLPPPoA 3lIHE Hol|gLICtH 5 sl 25 PPPE ZH&stE
NLPID Zt OxCFE Al &Lt

84 RFC 2364 PPP over
EEEEE &! O|'7| "I"|°H

ol2{&t Zt = otz 23! 104 Liet U&LCt.


/content/en/us/td/docs/ios/12_2sb/feature/guide/sbamlatm.html
/content/en/us/td/docs/ios/12_2sb/feature/guide/sbamlatm.html
/content/en/us/td/docs/ios/12_2sb/feature/guide/sbamlatm.html
http://www.ietf.org/rfc/rfc1973.txt?number=1973
http://www.ietf.org/rfc/rfc1973.txt?number=1973
http://www.ietf.org/rfc/rfc2364.txt?number=2364
http://www.ietf.org/rfc/rfc2364.txt?number=2364

“wenilla® PPF ower AALS with NLPID encapsulation {non-fragroented)

LLC DIAFPSEAF

LLC Cixl HNLFPID

FFPE FID

Layer 3 FPacket

BALS Trailex

MLFFPF crex AALS with HLPID encapsulation {fragroent)

MLF Headex

LLC DEAFSSAF MLFFF crrex AALSwrith VO cowdtiplexing (fragonent)
LLC Ctxl NLFID MLF FID MLF FID
EE 000 MLF Sequence Nurnber EE| 0x00 MLF Sequence Huroher
.......... PFEFID* | _ _ FFREPID®
Partial Layer 3 FPacket Partial Layer 2 FPacket
BALS Trailex BALS Trailex
12! 1. PPP over AAL5 &llH, NLPID Z{& 37t Z &HEl MLPPPoA 3il, VC HE|Z&| Al0| Z & El

MLPPPoA &l

1 MLPPPoFR &l|lH{ol= 1HIO|E Z2i1 ZE 0x7et E & |0 I&LCt.
K| or&LCt. Sl Fofl H}O|E 15 57 PPP E= MLPPP Z2EZ ZICE AI&*E*L—IEL

FRF.8 &3 O FRF.8 H4&t

*1-

LLC/WLPID Encapsulation

Header ME ed FERFS Transparent FRFS Translational
ATMEBX | ATMTX | ATM BX | ATM TX
LLC DSAP (O=fe) v v v
LLT SEAP (O=fe) v v v
LLT Cul {0=03) v v v v
NLPID (Oxzcf) v v v v
MLP PID (0=003d) v v v v v
MLP BE/Seq # v v v v v
(X0 HEEHE




|TFF T | e L LLCHLFID T ™ - — __ | ATMesd) i |
Q. ™ e, | MIP Headar |
FEF PO |
ATH il Payicad
i MIF Fogment
S =
™ Fayload - T - .
L3 Pachet L R
RS — -
. . L ATM Csll T
“ AMLS Tmilsr
e -
v et - ATM <=l Fayicad
.'-‘I .\-\'\.h H-. .\-\-h- q-\-\-\.
N " -
% '“.__l " . ] ] ]
.'.ll .'." u u u
K '
K WL LLaMLP [ 7 - — | | aTM sl By |
) | MIF Header |
bt
ATH Cal Payicad
" MIF Fogment
*, N
s, Payicad - T - .
.
L -
! T L ATM Cell Tph
AL Tmiler
- - ATH il Payicad
-
T
12| 2. NLPIDE AF83510{ MLPPPoATM mIZ/0| ZE{IHESIE|&=



IFFP FIL:| .ﬁ‘“-_h ______ ATH <iall Iir
-~ MIF Header
ITT FID|
ATH sl Fayicad
L. MIF Fmagmendt
. ..
R Payload T -
T -
L2 Packet - -
", - -
“ - L ATH el B
3 1 AATS Tmiler
N :
™ - ATHM <=l Fayload
" . "~
. : o
™, " -
\ 'l._'_ .HH"% ] ] ] -
\ :
.'-" n n n
K ,
" N ATH el EHidr
', J  MIF Heads
i
\ ATH Zsli Fayicad
MIF Fmgment
."" e
W, Fayload - e .
S
'-.. -
. T [ AT Call T
AATS Tmiler
'HH ATH <l Fayload
-
-

33 3. VC HE|Z &S AH&510{ MLPPPoATM IHZ!0| ZEOHE St E|= Y'Y,



hyte #

+H++++H++ 4
+ DLCI +
++++++H+ 4
+ DLCI +
++++++H+ 4
+ 0=03 +
++++++H+ 4
+ OxCF +
++++++++

+ + 4+ + + + + +
+ + 4+ + + + + +

++++++H+ 4

Figure 4. MLFoF R Header

« OXFEFE - LLC(Logical Link Control) S0l M CHef 5

e LICH OXFEFE gt2 CtEo| 2=

oS S4Al

—

o

Al9| NLPID sl & LIEFLICH

hyte #

+ 0x03 - HDLC(High Level Data Link Control)&

Ch 8 mZlo| L8 ol HE 7} X|HElX| ef2

 OxCF - PPPoO{| CHaH &

2 24%I NLPID

FRF.8 88 2E vs HEt 2

FRF.8 7Hl2f2 W

WF & x|of CHEt

« Transparent(§3) - IWF C|H}O|A
Z &l i g, HHst E= X

x3te
e K

F kR 2

o4
o

++++++++ 4
+ OxFE +
o e
+ OxFE +
o e
+ 0=03 +
o e
+ OxCF +
+H+++++++

+ + + + + + + +
+ + + + + + + +

o e

Figure 5. MLFoATM Header

3! A A SAP(Service Access Point) 2 Al
Z10INLPID Zt0| Mo|El Z2 EZ21} &/ ALl %
HIZ 8t oitd Z=stol| AHE El= Ao E=lL
MEZ FEEES LU
Zhduct.
2EE Holghct.
=3t SIHE HEstR| oD MEELICH ofH ZE2EE
A5t x| et &LICH



- HEH-IWF ClHOlAE ed RY 2ol &2 #0|§ 7| s 5 A=st sl zhol| =
ZEZ &l 0¥ S s LIch

Cisco ATM ZHIHA A Qx| EE= PA-A3 ATM ZE o{RHE{7} 9/= 7200 Series 2FRE{L £ Q=
IWF & x|o]] THE REE &5 05 230/ ATM 2! =& 2i3|0] MaHEO|A B|0]o{-2 &l
HIO|E S| &8 #dZAELIC} o] ZHHH|E & O AHAMIS| At E A}

CHE & ZEoll= ololE IHZ! 2 VolP(Voice over IP) A 2| 2 HTIE HEO|E T LEQF U&LICH.

E 2-FRF.8 @3 & St Clole miZl el Hio|H &3 2B = (Hto|E)LICH.

FRF.8 2= B sl

ATMO]| || ATM-E | ATMOI| = | ATM-Z

EayT ura zael | ane 2 | Ay 2 e e
2ol | &l ol ol

2 2| & 2

Pvcel a2y | 2 ol o 2l

olz=atmaa |2|ATM|AMl | o |ATMIATMI o

2 2| 2 2

o| ol O] o|

=g Zei2(ox7e) |1 |0 0 1 (1 |0 1 0
9 2ol sl |2 [0 0 2 12 |o 0 2
LLC

DSAP/SSAP(Oxfefe) 010 2 2 10 2 2 0

LLC ZHEE(0x03) 1 (1 1 1 |1 1 1 1

NLPID(PPP2| A<
0xcf)

MLP Z2EZ
ID(0x003d)

MLP A|ZA HE |4 |4 4 404 |4 |4 |4
PPP ZZ2EZ ID(X
B ZefaHED (2 |2 2 1212 |2 2 2
)
Ho|2=(H|0lo4 3+) [0 |0 0 [0 [0 |o 0 0
ATM Adaptation
Layer (AAL)S

FCS(Frame Check
Sequence)




Ot

QHS|E(HIOIE) [15]18 |20 [17]15 [20 |20 |15

E 3-FRF.8 @3 & 3% VolP WZ!2| H|0|H 23 25| = (HHO|E)ILIC.

2|
ol
=
Eél
2|
o]
of
FRF.8 2= Ed e M
2|
ol
=
2|
=
2|
o]
2
ATMO | ATM-Z | ATMO| | ATM-Z
EchE ahgf o Y E | ZAY | Y R
2igo] | 2ol | &alol | o]
2 NG S|
Pvcel =7l 23 |« A &
olEEE=ATM B | = ATMIATM 2= ATMIATM 2l
2l GG 2|
0| ol[ ol o]

Zofd E21a

(0x7e) 100 o |1 (1o Jo |11
=z agolsied (2o (o 212100 lo (2|2
LLC

psapissapoxfefe)[® 1© 12 121912 | |°]°

LLC ZAEE(0x03) |1 |1 1 111 (1 1 101

NLPID(PPP2| A<
0xcf)

PPP ID 2 |2 2 2 |2 |2 2 2 |0

H 0|2 = (IP+AH2 R}
HIo|E{Os Z 2 E

Z(UDP)+RTP+5 4
)




FCS 20 (0 (2 (20 |0 |2 |2

& QHS|=(HIOIE) |9 (12 |14 [11]9 |14 |14 |9 |7

¢ EE AEY W OHF Ao RalstMAI2.

X|ME= =zt 3 7|2t 22 izl MLPPP sl 7t ot PPP sllC{of| A Bt Z4&SHE LICt o}
E3l 7|2t 2 miZle PPP 5l 2 MLPPP sl 250 2=
SHELICE. maw VolP I{Z!2 Z|CH 8HIO|E M2 QH{SIEE Z&LICH

A z2te = JHol ol oHIlCE Sy s

EH 2 oM =8l o= IWF CIHIO|AE S5 HA|X| b MY ELct ek 2h &
g Z MIOHEWM @EHFIE7F EetEILICH 53] MLPPPoA 3ilHE= OxFEFES| B2 A
O| NLPID SlIHZ2 A|ZEL|CH £ 2=0|AM O] Sll{= IWF C|Hto|A0f 25 ATM AIOHE
oM =R 2ol MaHEZ H=|7='E|7<I of 1 MEElL|CH a8qLt Frame Relay to ATM(ZH|

2l 2l oloM ATM EEHoMHE F MOIHE & §H ZEo|M 2248 slE7t EXHEHX| &b &
LIC}.
848 2ol A IWF l:lI:IPO|AE H=3t I E BdZ E. Lict. et M 2 MO HEO| M o= gt

o2 E QHFIETI SUELICH E5| ATM-Z 8| 2/Fo] & ATM A EZQIE = TH
Z!2 MLPPPoA slC{of Z{=35tefuct. IWF & x| LHHA| Zoee = 2ifo| MaHE
off ME5t7| Zoi NLPID SICHE MHSHCH ATM 2Efo 2 = |2 2I7|0|ofl A, IWF C|HFO|A
= IS CHA| 256D, MOHESHE ZHUS2 ATM HEZQIEH| MY 57| o]
NLPID &l|H& F7tetct.

MLPZ FRF @3 & &g mE Clo|H 33 2HsIE HHO|EQ| 2HHE & T 2{sHof &L

Ct. 0l248t LHSIEE Z VoIP &5H0 AL El= CHEZ o oFofl W&F2 ELIct (X9 MLP
LZofOMHE 37|E AHste U8 st S5 o x|et s 48H+0| O B~ Hij=2
2ote Ol 4T3 Fo| A= 0| GHIE &= U= XME PVCHME ATM Alo| M =0 3HAH|
ZgOHE 37|18 2|™Mstste [0l 2 LICH.
st M2 2|8l miZ!o| £FH ZEZ Frame Relay to ATM &0 Z 0|58 f mfZ! Hest =
AO| HHAHE MHEZ&LIC

CIZPe 2 o] EXZQIEE= MLPPPoFR §iH0l Tz ZH&35tgL|ct.

. IWF & x| DLCI(Data Link Connection Identifier)7} Z & El 2HI0|E =&l &&0| SIHE

M7AHgucH 33 o2 LHHXR| 38 IWFL| ATM QIE{H o|A 2 MEFsHL|C}. 0] @IE{H|o|A
= afZlg Mz Bestn ATM M2HE MAof MEshuct.

ATMAEEZQ |EE A E W7o SIEHE AALRLICH A E JLH O| % 2H}O|E 7t
0x03CFQl B ATM AEZQIE= WIS REEH MLPPPoA MZ!2 2 ZhEF|LCH



ok
=1
_l|==|
N
&
>
LOL
I3
Hu
x
|>
i
2
A7
I
rC

o= 0|8

oon-

mZlo| ATMOM BEE ZEo| Z g &go] ¥
Ct.

I'IF

1.ATM A EZQIE
ATM M2HEO| M

2. IWF= I{Z! 2 415101 8iE Frame Relay IE{H| O|A 0| TE St H, 2HFO|E Frame Relay &l
& F7HELcH

3. Zoe] 2o d=xQlEE £ AE miZ!o| FICHE HAFELICH 2HFO|E Frame Relay &1l
F|2| %S 4H}O|E 7} Oxfefe03cfO|™ IWFE SHE mZ!S SHIE MLPPPoFR I{Z/2 2 F|Z &
L|C}.

rio
P
N
u
jn
1
02
ic!
C
ful

4. Frame Relay §IEZQIEO| MLPPP 7|5

Ctg 320 A= MLPPPoA & MLPPPoFR THZ! 9| ¥ 4|E Hoi &LCH

Initial Fragment

2 1 1 6 2 8

Subsequent Fragments

2 1 1 6 3

121 6. MLPPPoA QHSIE. & | T2 HED PPP §|HE MEHEL|C}.



Initial Fragment
1 2 1 1 6 2 2

Subsequent Fragments

1 2 1 1 6 2

12! 7. MLPPPoFR 2H3F|E. & Hm| ZefaHEDH PPP | E MESL|Ct.
VoIP CHEZE 27

VolPOi| CHE CHEZ 2 Z2H|M'JE [ CllO|E| &3 @HSI=7F CHAIZ Hlotol =& E|ofof &LCt
E 4= 324 LU S E RTP(Real-time Transport Protocol) Ab&0f| [t 2} VolPO| CiEt S8t CHA=
LUE BodELICE E 49| AMoME cRTP(RTP & &%), & UDP M MO|Lt & 2F 7 4
= 24Ol AILtEIRE JHEELICH O3 O S SICi= 40HIO|E0| M 2HI 0| EE LR E|H S EL
Ct.

E 4-VolPYE §3l CHHEZ 2 A& (kbps)

FRF.8
=

m
0F
s
19
gump XX 20 Hupe ®|H




o

ATMO| =
2l 2
ol

ATM-Z |
ol 2| o]

ATMO]| =
Bl 2

ol

ATM-I &
e 20|

ATM

U po X |

2l
ol

ATM

oo & |H

2l
ol

e & |k

2l
ol

ATM

ATM

e & |k

2l
ol

G729

20ms

AH I
(==

cRTP

(oL K=1
HA T

27.6(42.4

42.4

28.4

27.6

42.4

42.4

27.6

26.8

G729

20ms

AH I
==

cRTP

12.4(121.2

21.2

13.2

12.4

21.2

21.2

12.4

11.6

G729

30ms

AH I
o=

cRTP

o122
HA T

20.9(28.0

28.0

21.4

20.9

28.0

28.0

20.9

20.3

G729

30ms

AH I
(==

cRTP

10.8(14.0

14.0

11.4

10.8

14.0

14.0

10.8

10.3

G711

20ms

AH I
(==

cRTP

o122
HA T

83.6(106.0

106.0

84.4

83.6

106.0

106.0

83.6

82.8

G711

20ms

68.4(84.8

84.8

69.2

68.4

84.8

84.8

68.4

67.6




ME -
cRTP
G711

30ms

AH I
(==

76.3[97.9 (979 |76.8]76.3[97.9 |97.9 ||76.3|75.8

cRTP

o=
HA TR

G711

30ms [66.3|84.0 |84.0 [66.8(66.3(84.0 |84.0 |66.3|65.7

ME -

cRTP

PVC°I Zb gflaofl et LESIETH CtE 2R £(o o] AlLtE|0] 3| H74I6+E Zdo| E&uLct. o
£04, F PVCOIM 20 msec MEZ X cRTPE AE38t= G.279 S50 B E 7HHHEZ&

LIEI- zajed elo] BlaoM U E 2742 8t YO = 12.4kbpsO| T CHE WO Z 13.2kbps Y

LICt. 2t A S&HE 3.2kbpsE 7|82 T 2 H|XM'd5t=E X0 E&LICH.

HIZE QI5 0| ZolleE FRF.12 ZE|l1HESIZ FAE ole £ ol =3 2IF0] PVCe VoIP CH
UEZ QF MEET LI Q&LICH Eof Lot Q= ZWA{HE PPPE F7t 9H*§+ 3] HIO|E & K|35t
7| Q5 S35+ 0.5kbpsilA 0.8kbps Q| 7+ CHAUZ S AHIBLICH Mt = £ e Zaef 2
oilo] vCet &7 FRF.128 AM&35tE 20| E&LLH.

T7F 2 &LICE cRTP7}
M3l H|gdste
stX| et RTP Sl &=

ATMZ2 &t &= RTP(cRTP)M|= Cisco IOS® Software Release 12.2(2)
MLPoFR 2! MLPoATMOYM & &3t E|H TCP/IP 3] & &0| AtS22 &
Qi&sLIch. ol2f3t KBt RFC 250001 M & 44510, TCP il 25 &4
o| PPP H& 2 5836t X| et &LCt

Cisco & x|0f| CHEF HHed Ll EHEH X[&
HeH LFI= IWF EX|7t RFEH ZEE MESIEE 2 LICt o %2 0i&= Frame Relay Forumo|
M mE & X357 /50 FRF.8.12 T Z&LICE CiscoE CHE T 2] Cisco 10S
Software0l| A FRF.8.1 & #4gt D= o CHE X|&S2

- 4CE1 FR-PAM(CSCdt39211)0] &= .S1010 U Catalyst 8500 AIZ|E& 12.0(18)W5(23)

- ATM QIE{H|0|A 7} Y= Cisco 10S EHRE|(0: PA-A3(CSCdt70724)2] 12.2(3)T 2 12.2(2)

U £ 41 AHURHE OFX| FRF.8 C|H0|20]A] PPP HEHS X|2I5HR| & LICH Ol2{3t S KIS A}
S 5% 2=E 9lsh PVCE TAdsHof BLiCH

StE9Qo{ &l A E Qo

O| ZAx|a 20| Mol M= CHS St=H 0 & AZEQ0{E AL ELICH.



« ATM = ZQIE - Cisco I0S Software Release 12.2(8)TE Al&t= 7200 Series 2HE{2]
PA-A3-OC3. (& 11: LFI= PA-A3-OC3 ! PA-A3-T30{ Bt X|2EILICH IMA 2 ATM OC-12
ZE o{RHEo| Mz RIHEIX| ef&LC.

« IWF & X| - Channelized T3 ZE 0{HE{ Z& 0| = LS1010 &! Cisco 10S Software &2|A
12.1(8)EY.

- Cisco I0S Software Release 12.2(8)T& &l&i5t= 7200 Series 2t E{Q| | 0] =
IZOIE - PA-MC-T3.

EZZX|Ctolo{2 R

Serial 310011 Serial 1/001:1
DLCI=20

atm 0/0/0 atm 1/0/0 @

FRAMEside LS1010 ATMside

Logical Interface
ATM-P1/00

A4 X4
=o

Ol MMol M £H Tl FRF.8 YAE S LFI 7158 TAIsH: WHS 2oiEL
S0/ 7H4t M4 QIEIHO|AT SHE £ 2t 2E A= EQIE0lM 7H HEXS ALSH

-
=
o
-
rt

0 [ -
m
M

Ea =
£ X|¥ELIC} Cisco IOS Software ZEIA 12.2(8)TE EIREY 78 £+ e )8 7H4
2ol =8 200702 =&LICH O™ HX M= BtRET =[CH 25712 7hHat RIEXEF X[ EL
2E PVCO| IREH P FATF W E 72 o MBS ATM HIE 22 E0] 2% 2HY 4 olg
O|E aiZ5ted™ IPE HE It XIHE|X| ot BIAZE AL HE I XIHE 3 0iA 7H4
2 Cho|de] QIE{Ho|lAE mAEL|CtH

fulgys
T U

e =
e 1

Cisco 10S Release 12.1(5) T M= MLPPP HEY 5tLto| HIEH 30| B LFIE X[ ELICEH [t
2t o] ZAZ|ao|MAME 2 A=EZEQIEf| A Bt VCEF AFSELICE. Cisco 10S2] & EE[A
HME HEY 0424 VCE X[ H =& QL|ch.

<ttroot>
FRAMEs1ide#

show ip int brief

Interface IP-Address 0K? Method Status Protocol

1. M'E3tE T3 LE o{HEE M EsitdiH AMd 285 HELD B &£X S KIGsHor gfLICH 7|22




FastEthernet0/0 172.16.142.231 YES NVRAM up up
Loopbackl 191.1.1.1 YES NVRAM up up

2. Mx|E ZE o{HEIE &QI62{H show diag HHES AL EFLICH o] ool M, T3 PAE &% 301 QJCh

<#root>
FRAMEs{ de#

show diag 3

STot 3:
CT3 single wide Port adapter, 1 port
Port adapter 1is analyzed
Port adapter insertion time 13:16:35 ago
EEPROM contents at hardware discovery:
Hardware revision 1.0 Board revision AO
Serial number 23414844 Part number 73-3037-01

FRU Part Nunber: PA-MC-T3= (SW

Test history 0x0 RMA number 00-00-00
EEPROM format version 1
EEPROM contents (hex):
0x20: 01 A0 01 00 01 65 48 3C 49 0B DD 01 00 00 00 00
0x30: 50 00 00 00 00 10 30 OO0 FF FF FF FF FF FF FF FF

3. show controller t3 HHE A™SH =™ d|olo1 BE L SH|7} £ AIELICH

<{#froot>
FRAMEside#

show controller t3 3/0

T3 3/0 is up. Hardware is CT3 single wide port adapter
CT3 H/W Version : 1.0.1, CT3 ROM Version : 1.1, CT3 F/W Version : 2.4.0
FREEDM version: 1, reset O resurrect O
Applique type is Channelized T3
No alarms detected.
FEAC code received: No code is being received
Framing is M23, Line Code 1is B3ZS, Clock Source is Internal
Rx throttle total 0, equipment customer loopback
Data in current interval (75 seconds elapsed):
2 Line Code Violations, 1 P-bit Coding Violation
0 C-bit Coding Violation, 1 P-bit Err Secs
0 P-bit Severely Err Secs, 0 Severely Err Framing Secs
0 Unavailable Secs, 1 Line Errored Secs
0 C-bit Errored Secs, 0 C-bit Severely Errored Secs
[output omitted]

4. T3ZEEH Zu[adold 2= T1E MBSt AMd 2152 dEe Ohs 2 &0 B

ok




<#froot>
FRAMEside(config)#

controller t3 3/0

b13-8-7204(config-controller)#?
Controller configuration commands:
cablelength cable length in feet (0-450)
clock Specify the clock source for a T3 Tink
default Set a command to its defaults
description Controller specific description
equipment Specify the equipment type for Toopback mode

exit Exit from controller configuration mode
framing Specify the type of Framing on a T3 Tink
help Description of the interactive help system
idle Specify the idle pattern for all channels on a T3 1interface
Toopback Put the entire T3 line into loopback
md1 Maintenance Data Link Configuration
no Negate a command or set its defaults
shutdown Shut down a DS3 1link (send DS3 Idle)
tl Create a T1 channe

b13-8-7204(config-controller)#

t1 ?

<1-28> T1 Channel number <1-28>

b13-8-7204(config-controller)#

t1l 1 channel -group ?

<0-23> Channel group number

b13-8-7204(config-controller)#

tl 1 channel-group 1 ?

timeslots List of timeslots in the channel group

b13-8-7204(config-controller)#

tl 1 channel-group 1 tineslots ?

<1-24> List of timesTots which comprise the channel

b13-8-7204(config-controller)#

tl 1 channel-group 1 tineslots 1-2

b13-8-7204(config-controller)#
13:22:28: %LINK-3-UPDOWN: Interface Serial3/0/1:1, changed state to down
13:22:29: %LINEPROTO-5-UPDOWN: Line protocol on Interface Serial3/0/1:1, changed state to down




13:22:46: %LINK-3-UPDOWN: Interface Serial3/0/1:1, changed state to up
13:22:47: %LINEPROTO-5-UPDOWN: Line protocol on Interface Serial3/0/1:1, changed state to up
13:23:07: %LINEPROTO-5-UPDOWN: Line protocol on Interface Serial3/0/1:1, changed state to down

o AZE A A o|AT fASHAl L EEIX| o2 B2, M AME3tE elEmolAo] 3 B0

. QIE{H|O|A serial 3/0/1:12 ME2 M'E3tEl QIE{H|O|AE A9 LICt Frame Relay Encapsulatior
<#root>

FRAMEside(config)#

int serial 3/0/1:1

FRAMEside(config-if)#

encapsul ation frame-relay ietf

FRAMEside(config-if)#

frame-relay traffic-shaping

I--- FRTS must be enabled for MLPoFR.

. Frame Relay map-class& T*43501 E2{¥ M| O[Z Oi7i¥d+~E Frame Relay VCOi| 2 & & L|CH(Ot 2l
<#root>

FRAMEside(config)#

map-cl ass frane-relay mp

FRAMEside(config-map-class)#

frame-relay cir ?

<1-45000000> Applied to both Incoming/Outgoing CIR, Bits per second
in Incoming CIR
out Outgoing CIR

FRAMEside(config-map-class)#

frame-relay cir 128000

FRAMEside(config-map-class)#

frame-relay mncir 128000

FRAMEside(config-map-class)#

frame-relay bc ?

<300-16000000> Applied to both Incoming/Outgoing Bc, Bits
in Incoming Bc




out Outgoing Bc
<cr>
FRAMEside(config-map-class)#

frame-relay bc 1280

I--- Configure a burst committed (Bc) value of 1/100th of the CIR or 1280 bps.

FRAMEside(config-map-class)#

frame-relay be 0

I--- Configure an excess burst (Be) value of 0.

FRAMeside(config-map-class)#

no frane-rel ay adaptive-shaping

7. QoS MH|A HHZ HHELICH ATM £t SUet i7fH+8 AASELICH H 1 E 2IsH otel

<ttroot>
FRAMEs1ide#

show pol i cy-map exanpl e

Policy Map example
Class voice
Weighted Fair Queueing
Strict Priority
Bandwidth 110 (kbps) Burst 2750 (Bytes)
Class class-default
Weighted Fair Queueing
Flow based Fair Queueing
Bandwidth 0 (kbps) Max Threshold 64 (packets)

8. 7t HIES! OIE{H|O|AE MMt MLPPP OH7HEd+~E M &% L|CH VCO|E QoS AMH|A
<f#froot>

FRAMEside(config)#

interface Virtual - Tenpl atel

FRAMEside(config-if)#

ip address 1.1.1.2 255.255.255.0

FRAMEside(config-if)#

servi ce-policy output exanple

FRAMEside(config-if)#

ppp multilink

FRAMEside(config-if)#

.|




ppp multilink fragment-delay 10

FRAMEside(config-if)#

ppp multilink interleave

FRAMEside(config-if)#

end

. 5t¢l QIE{H| 0| AE 351 DLCI(Frame Relay Data Link Connection Identifier) &1
<#root>

FRAMEside(config)#

int serial 3/0/1:1.1 point

FRAMEside(config-subif)#

frame-relay interface-dlci ?

<16-1007> Define a switched or Tocally terminated DLCI

FRAMEside(config-subif)#

frame-relay interface-dlci 20 ppp ?

Virtual-Template Virtual Template interface

FRAMEside(config-subif)#

frame-relay interface-dlci 20 ppp Virtual -Tenplate 1

FRAMEside(config-fr-dlci)#

class nmp

. show frame-relay pvc BHEE AFE3510{ VCOIAM 7t HIEX! A W Z A oi7fHr-E
<#root>

FRAMEs1ide#

show franme-relay pvc 20

PVC Statistics for interface Serial3/0/1:1 (Frame Relay DTE)

DLCI = 20, DLCI USAGE = LOCAL, PVC STATUS = INACTIVE, INTERFACE = Serial3/0/1:1.1




input pkts 0 output pkts 0 in bytes 0

out bytes 0 dropped pkts 0 in FECN pkts 0
in BECN pkts 0 out FECN pkts 0 out BECN pkts 0
in DE pkts 0 out DE pkts 0

out bcast pkts 0 out bcast bytes 0

5 minute input rate 0 bits/sec, 0 packets/sec

5 minute output rate 0 bits/sec, 0 packets/sec

pvc create time 00:03:24, last time pvc status changed 00:03:24

Bound to Virtual - Accessl (down, cloned from Virtual - Tenpl at el)

cir 128000 bc 1280 be 0 byte Timit 160 interval 10
mincir 128000 byte increment 160 Adaptive Shaping none
pkts 0 bytes 0 pkts delayed 0 bytes delayed 0

shaping inactive

traffic shaping drops 0

Queueing strategy: fifo

Output queue 0/40, O drop, 0 dequeued

11. show controller serial 3/0/1:12 AF&3}04 Frame Relay 237} up 4Ejo| S 2| tilolo{ ZET}I Q
<#root>

FRAMEs1ide#

show controller serial 3/0/1:1

CT3 SW Controller 3/0
ROM ver 0x10001, h/w ver 1.0.1, f/w ver 2.4.0, FREEDM rev 1

!I-—- FREEDM 1is the HDLC controller on the channelized T3 port adapter. It extracts data from the

T3 linestate is Up, T1 linestate 0x00000002

, hum_active_idb 1
Buffer pool size 640, particle size 512, cache size 640, cache end 128/127
Rx desctable OxF1A5A20, shadow 0x628C6AFC, size 512, spin 128

I--- When it initializes, the interface driver builds a control structure known as the receive ri

rx queue OxF1B8000, cache OxF1B8000, fq base 0OxF1B8800
rdg base OxF1B8000, host_rxrdqr O0xF1B8004, host_rxfqw OxF1B8804
Tx desctable O0xF1A7A60, shadow 0x628B6AD0, size 4096, spin 256

!I--- When it initializes, the interface driver also creates the transmit queue or transmit ring.

tx queue O0xF1C0000, cache 0xF1C0000
host_txrdgw 1802, fgq base O0xF1C4000, host_txfqr O0xF1C5C20
dynamic tx1limit threshold 4096
TPD cache 0x628C7A54, size 4096, cache end 4096/4094, underrun O
RPD cache 0x628C7328, size 448, cache end 0
Freedm fifo O0x628AA7B0, head ptr 0x628AA7C8, tail ptr Ox628AB7A8, reset 0
PCI bus 6, PCI shared memory block OxF1A454C, PLX mailbox addr 0x3D820040
FREEDM devbase 0x3D800000, PLX devbase 0x3D820000
Rx overruns 0, Tx underruns O,

tx rdg count 0O




I--- The "tx rdq count" indicates the number of outstanding transmit packets in FREEDM's "transmi

Tx bad vc 0
FREEDM err: cas 0, hdl 0, hdl_blk 0, ind_prov 0, tavail 0, tmac busy 0, rmac b
usy 0
rxrdg_wt 0x2, rxrdg_rd Ox1, rxsfq_wt 0x201, rxsfq_rd 0x206

VC 0O (1:1) is enabled, T1 1 is enabl ed/ Up

, rx throttle 0

Interface Serial 3/0/1:1 is up

(idb status 0x84208080)
xmitdelay 0, max pak size 1608, maxmtu 1500, max buf size 1524
started 8, throttled 0, unthrottled 0, in_throttle FALSE
VC config: map 0xC0000000, timeslots 2, subrate OxFF, crc size 2, non-inverted data
freedm fifo num 3, start Ox628AA7B0, end 0x628AA7C0, configured = TRUE
Rx pkts 0, bytes 0, runt 0, giant 0, drops O
crc 0, frame 0, overrun 0, abort 1, no buf O
Tx pkts 194313, bytes 2549490, underrun 0, drops 0, tpd udr O
tx enqueued 0, tx count 0/36/0, no buf 0O
tx Timited = FALSE

non

I--- The "tx count x/y/z" counter includes the following information: !--- "x" = Number of transn

LS1010

1. show hardware BEE Ar& 304 LS101001 ®{'23HE PAM(Frame Relay Port Adapter) 2E 0| A x|
<#root>

LS1010#

show har dwar e

LS1010 named LS1010, Date: 07:36:40 UTC Mon May 13 2002
Feature Card's FPGA Download Version: 11
Slot Ctrlr-Type Part No. Rev Ser No Mfg Date RMA No. Hw Vrs Tst EEP

0/0 155MM PAM 73-1496-03 A0 02829507 May 07 96 00-00-00 3.1 0 2

1/0 1CT3 FR-PAM  73-2972-03 A0 12344261 May 17 99 00-00-00 3.0 0 2

2/0 ATM Swi/Proc 73-1402-03 BO 03824638 Sep 14 96 00-00-00
2/1 FeatureCardl 73-1405-03 BO 03824581 Sep 14 96 00-00-00

2. AEE ] QE{H O|AE AlH5t2{T show ip int brief BE 2 AFSELICEH
<#root>

LS1010#

show ip int brief




Interface IP-Address OK? Method Status Protocol

ATM0/0/0 unassigned YES unset up up
ATMO/0/1 unassigned YES unset down down
ATMO0/0/2 unassigned YES unset down down
ATMO/0/3 unassigned YES unset down down
ATM-P1/0/0 unassigned YES unset up up
T3 1/0/0 unassigned YES unset up up

A E3HE QIE{H|O|AE MAISID X7 ZE O{HE{(PA)Qt SUS EFQ &R 2 MEdELICE
<{#froot>

LS1010(config)#

controller t3 1/0/0

LS1010(config-controller)#

channel -group 1 t1 ?

<1-28> T1 Tine number <1-28>

LS1010(config-controller)#

channel -group 1 t1 1 tineslots ?

<1-24> List of timeslots which comprise the channel

LS1010(config-controller)#

channel -group 1 t1 1 tineslot 1-2

LS1010(config-controller)#

2wld: %LINK-3-UPDOWN: Interface Seriall/0/0:1, changed state to up
2wld: %LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall/0/0:1, changed state to up

. M 2= 2IE{ 0| A0 M Frame Relay Zi£3t& & L|Ct. EBF LMI(Local Management Interface
<#root>
LS1010(config)#

int serial 1/0/0:1

LS1010(config-if)#

encap franme ?

ietf Use RFC1490 encapsulation

LS1010(config-if)#

encap frane ietf




LS1010(config-if)#

frame-relay intf-type dce

. show interface serial B2 Al25t04 =i 2IE)0]| ZH&sE &olghLCt.
<#root>
LS1010#

show int serial 1/0/0:1

Seriall/0/0:1 is up, line protocol is up
Hardware is FRPAM-SERIAL
MTU 4096 bytes, BW 128 Kbit, DLY 0 usec,
reliability 139/255, txload 1/255, rxload 1/255
Encapsulation FRAME-RELAY IETF, Toopback not set
Keepalive set (10 sec)
LMI enq sent 32, LMI stat recvd 0, LMI upd recvd O

LM enq recvd 40, LM stat sent 40, LM upd sent 0, DCE LM up

LM DLCI 1023 LM type is CISCO frane relay DCE

!I--- By default, the serial PAM and the serial PA use LMI type Cisco. The serial PAM should show

Broadcast queue 0/64, broadcasts sent/dropped 0/0, interface broadcasts 0
Last input 00:00:03, output 00:00:05, output hang never
Last clearing of "show interface" counters 00:06:40
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: O
Queueing strategy: fifo
Output queue :0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
44 packets input, 667 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, O throttles
5 input errors, 0 CRC, O frame, 0 overrun, 0 ignored, O abort
71 packets output, 923 bytes, 0 underruns
0 output errors, 0 collisions, 0 interface resets
0 output buffer failures, O output buffers swapped out
0 carrier transitions

Ti meslots(s) Used: 1-2 on T1 1

Frames Received with:

DE set: 0, FECN set :0, BECN set: O
Frames Tagged :

DE: O, FECN: O BECN: O

Frames Discarded Due to Alignment Error: O
Frames Discarded Due to Illegal Length: 0
Frames Received with unknown DLCI: 5
Frames with illegal Header : 0O




Transmit Frames with FECN set :0, BECN Set :0
Transmit Frames Tagged FECN : O BECN : O
Transmit Frames Discarded due to No buffers : 0
Default Upc Action : tag-drop

Default Bc (in Bits) : 32768

LS1010#

show frame I m

LMI Statistics for interface Seriall/0/0:1 (Frame Relay DCE) LMI TYPE = CISCO<

Invalid Unnumbered info 0 Invalid Prot Disc 0
Invalid dummy Call Ref 0 Invalid Msg Type 0O
Invalid Status Message 0 Invalid Lock Shift 0O
Invalid Information ID 0 Invalid Report IE Len 0O
Invalid Report Request 0 Invalid Keep IE Len O
Num Status Eng. Rcvd 120 Num Status msgs Sent 120
Num Update Status Sent 0 Num St Enqg. Timeouts O

6. PVCE +/317| ™ol ATM QIE{H|O|A 7} 71 S/7tS AENQIX| = IFFLICt.
<{#froot>

LS1010#

show int atmO0/0/0

ATMD/0/0 is up, line protocol is up

Hardware is oc3suni
MTU 4470 bytes, sub MTU 4470, BW 155520 Kbit, DLY O usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ATM, loopback not set
Last input 00:00:00, output 00:00:00, output hang never
Last clearing of "show interface" counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: O
Queueing strategy: fifo
Output queue :0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 1000 bits/sec, 2 packets/sec
253672 packets input, 13444616 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, O throttles
0 input errors, 0 CRC, O frame, O overrun, 0 ignored, 0 abort
2601118 packets output, 137859254 bytes, 0 underruns
0 output errors, 0 collisions, 0 interface resets
0 output buffer failures, O output buffers swapped out

7.LS10102 27H2| E2|X QEH O|A Qo =2|X QBT 0|AE AF235I01 ATM &1 & 2l5|C
Aled=l) |}
<#root>
LS1010#

show int atm pl/0/0




8.

ATM-P1/0/0 1is up, line protocol is up
Har dware i s ATM PSEUDO

MTU 4470 bytes, sub MTU 4470, BW 45000 Kbit, DLY 0 usec,
reliability 0/255, txload 1/255, rxload 1/255
Encapsulation ATM, loopback not set
Keepalive not supported
Encapsulation(s):
2000 maximum active VCs, 0 current VCCs
VC 1idle disconnect time: 300 seconds
Last input never, output never, output hang never
Last clearing of "show interface" counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops:
Queueing strategy: fifo
Output queue :0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
0 packets input, 0 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, O throttles
0 input errors, 0 CRC, O frame, O overrun, 0 ignored, 0 abort
0 packets output, 0 bytes, 0 underruns
0 output errors, 0 collisions, O interface resets
0 output buffer failures, 0 output buffers swapped out

x|2d QIE{H 0|4 I 0l RE0M QIEINZ PVCE T LICH
<{#froot>

interface Serial 1/0/0:1

no i p address

encapsul ati on frame-relay | ETF

no arp frame-rel ay

frame-relay intf-type dce

frame-relay pvc 20 service transparent interface ATM)/0/0 1 100

. show vc interface atm @& & A& 3504 ZI|2d|o|MHE = lELICt

<{#froot>

LS1010#




show vc int atmO0/0/0

<{#froot>

ATMs1ide#

show int atm1/0/0

ATM1/0/0 is up, line protocol is up

Hardware is cyBus ENHANCED ATM PA

MTU 4470 bytes, sub MTU 4470, BW 149760 Kbit, DLY 80 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ATM, loopback not set
Encapsulation(s): AAL5
4095 maximum active VCs, 0 current VCCs
[output omitted]

. PVC(Permanent Virtual Circuit)2| ATM 4[0]0o{ o7l
Z|A&LICH FIH15%E VCIFATM 2| £7} 2HE

<ttroot>

ATMside(config)#

int atm1/0/0.1 point

ATMside(config-subif)#

pvc 1/100

ATMside(config-if-atm-vc)#

vbr-nrt 300 150 ?

<1-65535>
<cr>

Maximum Burst Size(MBS) in Cells

n 4y

Interface Conn-Id Type X-Interface X-Conn-Id Encap Status

ATM0/0/0 0/5 PVC ATMO 0/39 QSAAL upP

ATM0/0/0 0/16 PVC ATMO 0/35 ILMI up

ATMD/ O/ O 1/ 100 PVC Serial 1/0/0:1 20 uP

CSFAFEI ATM PA EE= PA-A3E AF5HT QI=X| 2QIHL|CH & Q15124 show interface atm HES



/content/ko_kr/support/docs/asynchronous-transfer-mode-atm/atm-to-frame-relay-interworking/6200-frf8-shaping.html
/content/ko_kr/support/docs/asynchronous-transfer-mode-atm/atm-to-frame-relay-interworking/6200-frf8-shaping.html

ATMside(config-if-atm-vc)#

vbr-nrt 300 150

ATMside(config-if-atm-vc)#

end

ATMside(config-if-atm-vc)#

tx-ring-limt 4

I--- Tune down the transmit ring to push most queueing to the layer-3 queues, where our service f

3. VC7t vC Elo|g0 LIEtLL=X| & QI LICt. show atm ve BWHE S AI#ELICH BAIK 2t =45 X|
<#root>

ATMs1ide#

show at m vc

VvCD / Peak Avg/Min Burst
Interface Name VPI VCI Type Encaps SC kbps kbps Cells Sts
1/0/0.1 1 1 100 PVC SNAP VBR 300 150

94

up

4. QoS MH|A HAg MAstLICE ot EAIE A0 M IR E| MM class-default 22HA S Z E5}0:
a. VolP(Voice over IP) THZ!oi| CHEF A B2 BHSLICH
<#root>

ATMside(config)#

cl ass-map voice

ATMside(config-cmap)#

match ip rtp ?

<2000-65535> Lower bound of UDP destination port

ATMside(config-cmap)#

match ip rtp 16384 ?

<0-16383> Range of UDP ports

ATMside(config-cmap)#

match ip rtp 16384 16383




I--- (Cisco I0S H.323 devices use this UDP port range to transmit VoIP packets.

b. 4 A5 m{Zlof CHEF EeiA S THELICE O] ool A= H.323 Fast ConnectE AFR & LICEH
<{#froot>

cl ass-map voi ce-signhaling
mat ch access-group 103
!
access-list 103 pernmt tcp any eq 1720 any
access-list 103 pernit tcp any any eq 1720

HHE HM s ot ZF ZEAN| QoS 22 S ELICE O] ool A& priority HES 2

C. S H= O =

default 2EHA 2 0|S35lH, O] EcfA0A ECHZEE IP Bllojo] E22= ECstn E22 ZH9]
<#root>

pol i cy-map exanpl e
class call-contro
bandwi dt h percent 10
cl ass voice
priority 110
cl ass cl ass-defaul t
fair-queue

d. ZdI|ae|o|HdE &elghL|Ct.
<ftroot>

ATMside#

show pol i cy-map exanpl e

PoTlicy Map example
Class call-control
bandwidth percent 10
Class voice
priority 110
Class class-default
fair-queue

5. 74 HIE3E 445t D QoS AMH|A EAMg MEELICH

<{#froot>

interface Virtual - Tenpl atel
bandwi dt h 150
ip address 1.1.1.1 255.255.255.0
servi ce-policy output exanple
ppp multilink
ppp multilink fragment-delay 10
ppp multilink interleave

I--- You select a fragment size indirectly by specifying the maximum tolerable serialization dela
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6. ATM PVCO]l 7h4&f BZ 2! 2 multilink-PPP Z& 3 & M&#rLct
<#root>
ATMside(config)#

int atm1/0/0.1

ATMside(config-subif)#

pvc 1/100

ATMside(config-if-atm-vc)#

protocol ppp ?

Virtual-Template Virtual Template interface
dialer pvc is part of dialer profile

ATMside(config-if-atm-vc)#

protocol ppp Virtual -Tenplate 1

7. ATM PVCe| A& &folgtL|Ct.
<f#froot>

ATMside#

show run int atm1/0/0.1

Building configuration...

Current configuration : 127 bytes
!

interface ATML/ 0/ 0.1 poi nt-to-point
pvc 1/100
vbr-nrt 300 150
tx-ring-limt 4
protocol ppp Virtual - Tenpl atel

end

8. EFREE 7ty HMA QBT 0|AE AIS2 2 W EELICH Frame Relay YIEZQIE 0 MLPPP7} 72
<#root>

ATMs1ide#

show int virtual -access 1

Virtual-Accessl is up, line protocol is down
Hardware is Virtual Access interface




Internet address is 1.1.1.1/24
MTU 1500 bytes, BW 150 Kbit, DLY 100000 usec,
reliability 255/255, txload 1/255, rxload 1/255

Encapsulation PPP, loopback not set
DTR is pulsed for 5 seconds on reset

LCP Listen, multilink Cl osed

Closed: LEXCP, BRIDGECP, IPCP, CCP, CDPCP, LLC2, BACP, IPV6CP

1, vCQ: 100

Bound to ATML/0/0.1 VCD:. 1, VPI
1

Cloned fromvirtual -tenpl ate

show & debug B
ATM AIEZQIE

=

,CIE2 StLE MLP HE Y

<#root>
ATMs1ide#

show ppp mul tilink

Virtual - Access2, bundl e nane i s FRAMEsi de

!I--- The bundle interface is assigned to VA 2.

Bundle up for 01:11:55

Bundle 1is Distributed
0 lost fragments, 0 reordered, O unassigned

0 discarded, 0 lost received, 1/255 load
Ox1E received sequence, OxA sent sequence

Member Tinks: 1 (max not set, min not set)
Virtual-Accessl, since 01:11:55, last rcvd seq 00001D 187 weight

!I--- The PPP interface is assigned to VA 1.

« show interface virtual-access 1 - virtual-access QIE{HO|A 7} 7} 5/7t5 &

ro

| 5 8t=x| & QlgtL|Ct. debug

022
[SX=N¥—]

o)

=]
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2 9l £ i3 71268 ST
<{froot>
ATMside#

show int virtual -access 1

Virtual-Accessl is up, line protocol is up
Hardware is Virtual Access interface
Internet address 1is 1.1.1.1/24
MTU 1500 bytes, BW 150 Kbit, DLY 100000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation PPP, Toopback not set
DTR is pulsed for 5 seconds on reset
LCP Open, multilink Open

Bound to ATML/0/0.1 VCD: 1, VPI: 1, VC: 100
Cloned fromvirtual -tenplate: 1

Last input 01:11:30, output never, output hang never
Last clearing of "show interface" counters 2wld
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo
Output queue :0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
878 packets input, 13094 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, O overrun, 0 ignored, 0 abort
255073 packets output, 6624300 bytes, 0 underruns
0 output errors, 0 collisions, 0 interface resets
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions

« show policy-map int virtual-access 2 - QoS AH|A H&0| MLPPP HHE CIE{mo|A0f HIQIE
Zlof Q=x| &lghLct,

<tfroot>
ATMside#

show policy-map int virtual -access 2

Virtual-Access?
Service-policy output: example

queue stats for all priority classes:
queue size 0, queue Timit 27
packets output 0, packet drops 0
tail/random drops 0, no buffer drops 0, other drops 0



Class-map: call-control (match-all)
0 packets, 0 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: access-group 103
queue size 0, queue Timit 3
packets output 0, packet drops 0
tail/random drops 0, no buffer drops 0, other drops 0
Bandwidth: 10%, kbps 15

Class-map: voice (match-all)
0 packets, 0 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: ip rtp 16384 16383
Priority: kbps 110, burst bytes 4470, b/w exceed drops: 0

Class-map: class-default (match-any)
0 packets, 0 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: any
queue size 0, queue Timit 5
packets output 0, packet drops 0
tail/random drops 0, no buffer drops 0, other drops 0
Fair-queue: per-flow queue 1imit 2

« debug ppp packet 2! debug atm packet - 2E QIE{H|0|A T} 7t S/7HS &0[X | Fplng%
X e = ole B9 ol BHPS ASELCt E8h ot a2l 2ol o|2{et BHE
0 PPP ZIUEIO|EE AME = A&LICH

2wld: Vil LCP-FS: I ECHOREQ [Open] id 31 Ten 12 magic Ox52FE6F51
2wld: ATM1/0/0.1(0):

VCD:0x1 VPI:0x1 VCI:0x64 DM:0x0 SAP:FEFE CTL:03 Length:0x16
2wld: CFCO 210A 1F00 OCB1 2342 E300 0532 953F

2wld:

2wld: Vil LCP-FS: O ECHOREP [Open] id 31 Ten 12 magic OxB12342E3

I--- This side received an Echo Request and responded with an outbound Echo Reply.

2wld: Vil LCP: O ECHOREQ [Open] id 32 Ten 12 magic OxB12342E3
2wld: ATM1/0/0.1(0):

VCD:0x1 VPI:0x1 VCI:0x64 DM:0x0 SAP:FEFE CTL:03 Length:0x16
2wld: CFCO 2109 2000 OCB1 2342 E300 049A A915

2wld: Vil LCP-FS: I ECHOREP [Open] id 32 Ten 12 magic Ox52FE6F51
2wld: Vil LCP-FS: Received id 32, sent id 32, line up

I--- This side transmitted an Echo Request and received an inbound Echo Reply.

=g 2eflo] A=xIE

Frame Relay YIEZQIE0|M CtS HHE2 AP%& i LFI7|' SHIE2H &S
debug BEE AE5t7| oi| debug HZI0f| CHE!
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« show ppp multilink - LFI= 5 7H2| 7t&f HM|A QIEH|O|AE AFE & LICE. StLt= PPPE0|1
, 2 SlLbE MLP HHE ILIC} show ppp multilinkE Al835tod & 213 & 78t}

<{froot>
FRAMEside#

show ppp mul tilink

Virtual-Access?2,

bundl e nane is ATMsi de

Bundle up for 01:15:16
0 lost fragments, 0 reordered, O unassigned
0 discarded, 0 lost received, 1/255 Toad
0x19 received sequence, 0x4B sent sequence
Member Tinks: 1 (max not set, min not set)
Virtual-Accessl, since 01:15:16, Tast rcvd seq 000018 59464 weight

« show policy-map interface virtual-access - QoS AH|A ZZH O] MLPPP HHE QIE{H|O|A 0] H}
I E|o] U=X| Eelgfct

<tfroot>
FRAMEside#

show policy-map int virtual -access 2

Virtual-Access?2
Service-policy output: example

Class-map: voice (match-all)
0 packets, 0 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: ip rtp 16384 16383
Weighted Fair Queueing
Strict Priority
Output Queue: Conversation 264
Bandwidth 110 (kbps) Burst 2750 (Bytes)
(pkts matched/bytes matched) 0/0
(total drops/bytes drops) 0/0

Class-map: class-default (match-any)
27 packets, 2578 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: any
Weighted Fair Queueing
Flow Based Fair Queueing
Maximum Number of Hashed Queues 256
(total queued/total drops/no-buffer drops) 0/0/0



- debug frame packet 2! debug ppp packet - ZE IE{H O|A 7} 7}S/71S SO|X|PH o E &

A= ping2 +&8E + QiE B ol HHS AISELICH

<{froot>
FRAMEside#

debug frane packet

Frame Relay packet debugging is on
FRAMEs1ide#
FRAMEs1ide#

ping 1.1.1.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 36/36/40 ms
FRAMEs1ide#

2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:

.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 28
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 28
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 28
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52

RPRRPRRPRRPRRPRRPRRRRR

T HLFI

MLPPPoA %! MLPPPOFR2 C}HO|2{ QIE{H|O|A = 7hal SIZSI0i A 27H2| 744 HM|A QIE{T

O|AE SHIgrLct. olg48t CIE{H 0|A & dtLt= PPP @3 E LIEHLH D CHE L= MLP HE 2
EAH| O|AE LIEFRLICE ZF 7|Sof| AFE El= §7 QIEH| 0|AE & 21524 show ppp multilink &
H2 AEgLCE o] A7|E Otx[H HET StLte| vCEF X|HEIZE 2 show ppp multilink &2 2]
bundle-member S E0] 5tLFO| 7hAF MM A QIE{H O| AR LFEFLFOF & LICH.

= IHof 7t& HMA CIE{H| O|A Qo= 2t PVCE 7I& QIE{H O|A & 5t¢] QIE{H 0|A 2 HAZAE
LICt. olz{et QIE{HolAE Zt2t 3 7hX| CH7 | X2l EAlE MLt ag{L fHE QlEmolA
E LIEtE 71 HMA QIE{H O|A D M8 FEl QoS MH|A HAME S8t Uit 7 |E X218 XIH
ghich cHE 3712] QIE{H| oA 0= FIFO R Y0 {o{of g LICt. 7+4 HE 2!01 service-policyE ™
& M 2t RE = CHS HAIXIE EAIRLICH

cr7200(config)#interface virtual-template 1
cr7200(config)#service-policy output Gromit
Class Base Weighted Fair Queueing not supported on interface Virtual-Accessl



2k

[T ZaA 7lE 7 E x| B FUS MLPPP S QIE{T 0] A0l Met x|ELIC

Ol HIAIRIE SAFILICH 3 #HRH HAIXIS AHIA S80| PPP 7HY NI QIEIH 0|2 0] A x|
5IX| 922 YElE HYULICH T MW HAIRIE MEIA HR0| MLP HS 7H4F A4 IE{H 0]A
o 5B EI218 SHLIRLICL MLP $8 SIEM0I42)| 7|2 H7{LIZE St2I3t2{! show

interface virtual-access, show queue virtual-access 2! show policy-map interface virtual-access &
E=| 0 |.R oI-L_| l:l-

MLPPPoFROIME E 2|3 IE{H| 0|A 0| FRTS(Frame Relay Traffic Shaping) & & 4stsHoF &
LIC}. FRTSE VCE FE &4d5}8HL|C}. 7200, 3600, 2600 Series?t 22 ZEHZ0| M FRTSE CI=
T Hyoz THELICH

- 7|2 elEmolA0M =Y 2ol ESi= MolE

- map-classg& 2 & M|0|E HBHE &7 AFSELICt

0l

FRTS 10| MLPPoFRO| M & &l A< |4l HAM | Cisco I0SHIMHE CIS A HA|IX|IE QUM EL]
Ct.

"MLPoFR not configured properly on Link x Bundle y"

Ol Z1 HIAIX|7} EAIZ|H FRTS7t 2 21M QIE{H 0| A0 FAE|0] 2T QoS MH|A 0| 714
d% 2lof| ZAK[o] U=X| ERIF LT Am|ad|o|ME & 2l5tE{T show running-config serial
interface 2! show running-config virtual-template &2 AFE & LICH. MLPPPoFRO| T E|H QIE
H oA FU HFAHLIEO| FY FIFOR HAELICHole O3 &Z). M &7t =2 A&
LMI(Local Management Interface)2t 22 S+ W{Z/0t Mo THZ! 2 MEISIH, M =7t E2 7
= 2zt 2 (dolH = HIgd WZ)E XMElELICt

<#root>
Router#

show int serial 6/0:0

Serial6/0:0 1is up, line protocol is down
Hardware is Multichannel T1
MTU 1500 bytes, BW 64 Kbit, DLY 20000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation FRAME-RELAY, crc 16, Data non-inverted
Keepalive set (10 sec)
LMI enq sent 236, LMI stat recvd 0, LMI upd recvd 0, DTE LMI down
LMI enq recvd 353, LMI stat sent O, LMI upd sent O
LMI DLCI 1023 LMI type is CISCO frame relay DTE
Broadcast queue 0/64, broadcasts sent/dropped 0/0, interface broadcasts 0
Last input 00:00:02, output 00:00:02, output hang never
Last clearing of "show interface™ counters 00:39:22
Queueing strategy: dual fifo
Output queue: high size/max/dropped 0/256/0



!I--- high-priority queue

Output queue 0/128, 0 drops; input queue 0/75, O drops
I-—- Tow-priority queue

5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
353 packets input, 4628 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, O throttles
0 input errors, 0 CRC, O frame, 0 overrun, 0 ignored, 0 abort
353 packets output, 4628 bytes, 0 underruns
0 output errors, 0 collisions, O interface resets
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions
no alarm present
TimesTot(s) Used:12, subrate: 64Kb/s, transmit delay is 0 flags

LFI= & 7tX| CH7|Q HE S AAEFLICH MLPPP HE Eﬂ 12 15 7| XM2|& RI@stH PVC
B2 FIFO CH7 | AM2lBt X[ LICH HE CIEm o|lAE AHA| CHY K€ S KX #2lgfuch 2&
MLP I{Z!2 Frame Relay E== ATM ti|0|o{E C} HX MLP Hdé 2 7taf HAM|A Bi[o|o1E STHE L
Ch. LFI= M 239| st=ES o] 7 27|18 ZLEHZ ST mfZlof el 24 23T A 2L of 2 2 o
X|H st=EQo| F2 Dz wiL|Ct 2 X| otom mZlo| MLP HHE 7 |Qof| F7HEIL|CH

EE{% I I:II I-E:I EX'”
ClS Eoll= LFl over FRF 23 9| ¢24Zl EX|7t LI¥E|0] YoM, ZA42 SHEE HOZ ZAe|5H7|
o =8 EC{E+E BHO| S SLICH
5¢ 2 a2 EA SHZE
CSCdt59038 -
1500HI0|E
mfZ! 2 Z 2y
JHESHI}
100HIO|EE
HYEE 8%
ZgfaHES]
éLT"\:/'lzzl Z mZ!lo
EE]TOT « 100HIO|E O™ O|HH MTUZ C}5H| 1570 U&L
;'E{Iozi 37|2| THZ!E pingEf LIC}. Ch ofg] &=
EE-”j_Ol . CHEZ TiZlol| Alzt oot graist | | o Rz
By 2 olsH x|o40]
7*_/.\_0 g MziELICE
CSCdu18344
- FRTSE At
8ot 8%
mfZ!o] of & &2
Ct=2l &2
2 i7|€oM
M7HE Lct.



https://bst.cloudapps.cisco.com/bugsearch/bug/CSCdt59038
https://bst.cloudapps.cisco.com/bugsearch/bug/CSCdu18344

MLPPP H1&
CIF 752
ECHE Mol

=
[
F RgaL

« show ppp multilink H& S AL
Ct. "lost fragments", "discarded" &
"lost received" 7t2E{01| CHEt 2F &7+
£ golgtL|ct

Virtual-Access4, bundle name is xyz
Bundle up for 03:56:11

2524 Tlost fragments, 3786 reordered,
0 unassigned

1262 discarded, 1262 lost received,
1/255 Toad

Ox42EA1 received sequence, OxCF7
sent sequence

Member Tinks: 1 (max not set, min
not set)

Virtual-Accessl, since

03:59:02, last rcvd seq 042EAO0 400
weight

CSCdv89201

- 223 ATM
ClE{m[O|A 7t
Erg 8%
MLP Zeja1™
EJdE &
ol A &Kl =] 7H
Lt &= 7t 1t
F_AELIC.
ol EXl=
2600 2! 3600
Series2| ATM
HEQZ ZRE
ook B2
O|&{Lct. of
= e o|A

H|&=%
H'T_LH;I =51 Xe}[=2d ]
o ~ = = = sSL= = %'E(Oﬂ a
* C|tH ppp C+E O|HEE &EH3tst | ] ~o|% -
3 P
1 "Lost fragment" & "Out of sync U ET <
with peer" HA|X|& & &LIC}. = -ISco
Express
*Mar 17 O9:14:0§.216: Vi4 MLP: Lost Fcnvvarding)oﬂ
fragment 3FED9 in 'dhartr2l' (all M mzle &
Tinks have rcvd higher seq#) 1 HH”*EE_E
*Mar 17 09:14:08.232: Vi4 MLP: 2 A &E
Rece1v§d Tost frggment seq 3FED9, 40} 2 ghAlist
expecting 3FEDC in 'dhartr2l' 1| x4
*Mar 17 09:14:08.232: Vi4 nLp: our | LICF T&IX
of sync with peer, resyncing to last |2 &, S4XH mH
rcvd seq# (03FED9) Zlo| = Hif
*Mar 17 09:14:08.236: Vi4 MLP: > lTD_I'—ExH,_
Unusual jump in seq number, from —EH:'——:
03FEDC to O3FEDA CHS Dzl 9|
3w
JHE o|%0]
H&EIACH
3600 CSCdw11409
Series7t| « REE #HE WHAER BHZAFLICL |- CEF7t 24t

£y

E Hio|E 2|
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RFC1973. PPP in Frame Relay. 1996 6%
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