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B S S

.1
.2

.1
.2

ATM

Bl SDN

ATM
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Al cat el
1 Al cat e
2 Al cat e
3 Al cat e
4 Al cat e
5 Al cat e
6 Al cat e
7 Al cat e
8 Al cat e
Al cat el
1 Al cat e
2 Al cat e
3 Al cat e
4 Al cat e
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7470 7670
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ATM ATM
VPI / VCI Qo S

ATM (Asynchronous Transfer N
(Synchronous Digital Hi erarchy)

(ATM)
7470 7670 ATM 5620 NMS
7670 ATM 5620 NMS
7470 7670 ATM 5620 NMS
Al cat el Net wor ks (Asi a)
89A3002692
89.12.4 89.12.16 Al catel 7470 7879e A¥T Mc @
& Network Design
89.12.18 89.12. 22 ATM OAM Traffgemdaanager
ATM (PMD TC) AT
VP VvVC PT VPI VCI UNI NNI CLP ATMPVC SAAICI SV
AAL2 AAL3/ ZAAMRLS57670 FR LANE CE E
DS3 STM-1 STM-4 SBM-2D6 7470 7670
PVC SPVC
ATM
Al cat el Net wor ks (Asi a (AT M) VPI /| VCI

Bandwi dt h ATM



Al cat el (AT M VPI /| VCI
Bandwi dt h

Al cat el 7470 7670 ATM Switch I n
& Networ k Design

ATM OAM Traffic Management and



ATM

1 BI SDN

(Bl SDN)

BI SDN BI SDN
1-1 BI SDN

—

./ above 1.5Mbps/2Mbps \
A A

y 64kbps ‘ TE or

TE LFC ISDN = LFC service
\ provider
(SS7)
P -7 s
P4 A \

User to user (user to network) signaling

LFC:Local function capabilities( )
TE:Terminal equipment( )
1-1. B-1 SDN
?
( )



I
) 1. 5Mbps

connection)

SDN (

(Broadband) | SDN(
) B-1 SDN
(Video Conference) (L

(Mul ti media Communincda)t i o'

Bl SDN
| SDN
(interactive service)
1. (conversation)
2. (messaging)
( ) (Message Handl in
MHS)
3. (retrieval)
(fil m)
(distributive service)
1.
2.
(busty type)
/ / Bl SDN
(Asynchronous Transfer Mode; ATM)
ATM
53bytes cel l
ATM
(1ATM (Star Topology) 1-2
(2ATM Cel | Cel |
Cel | Cel |
ATM VLSI Cel |
53bytes
ATM



UNI = (User-to-Network Interface)
NNI = ( Network-to-Network Interface)
1-2. ATM

1.2 ATM

ATM -

1.2.1
(B-1 SDN)
Transfer Mode

SwitchingTransmissi on Mul tiplexing
ATM
53 48bytes (Payl oad)
(Header) 1-3 " "

Synchronous TranSTMr Mode-STM
ATM
Connection
ATM
ATM



5 Byte
Header \,j

A
53 Bytes

48 Byte
Payload \Ij
v
ATM Cell
1- 3. ATM
STM
(
) STM ATM
ATM
ATM
ATM over head
ATM
X. 25
ATM
ATM ATM
1-4 STM ATM
2. 2
ATM (Virtual Channel Le
vVC ATM vVC
(VCIl) VP ATM
vVC vVC
VP VC

(VPI) 1-5



STM

Ti me Sl ot Framing Signal
— 0
- Channell Channel Channel| |Channel|Channel Channel
..........
1 2 N 1 2 N

L J
Periodic Frame

ATM

Cell

1
- CELL CELL CELL CELL CELL CELL CELL
1 5 1 1 7 5 1
CELL HeaderUser Information; A CELL 1
(5 Bytes) (48 Bytes)

A CELL 5
A CELL 7

1-4. STM ATM

Virtual Channels (VC)

Virtual Path (VP) fher=

/ Virtual Channels (VC)

/::éiéysicai/Link Vlrtual I;at/h /V/ir:ﬂ;al ’Chéﬁnel ‘
/ - Py e
—¢F 1] V€| [ AT -
Connection Identifier = VPI/VCI
1-5.
VClI VClI
VC (VC Link) vV C vV C (VC Conn
VP (VP Link) VP (VP Connection; VPCQC)
ATM 1-6 VP VP
VP VP VPI VPI
VCI 1-7 vVC VP
vVC vVC VP VCI VPI
ATM VC/ VP



VClI
vVCl

vCcl 3
vCcl 4

VCl
vVCl

VCI 5
VCl

VClI
VCl

vVCl
vCcl 2

VP switch

\/C Switch

VP Switch

VeEw — |
VC| 2 (.
! !
vers ;'vpm vpi5 || er
VCI2 \! ‘?vuz
1-7. /
2. 3 ATM
ATM 1-8
ATM AAL
ATM B-1 SDN AAL



/|
ATM
(Adaptation Layer, AAL)|

ATM /
(Physical Layer)

1-8 ATM
ATM ATM
AAL SAAL ATM
ATM oS|I
ATM oS|I AAL ( )
AAL oS|I ATM
oS|I
¢ )
(Physical Medium Su
(Transmission Convergence Subl ayer;
/
PM
TC
1. / - SDH TC
ATM
155Mbps STM- 1
622Mbps STM- 4; ATM B-1S

SDH SDH



ATM
(Payl oad)

ATM
SDH
3. —
ATM
4 HEC / — ATM ( 5bytes) 4
) (Cyclic Redundancy Check; CRC
HEC ( HEC )
HEC ATM ATM
5 4 5 HEC 8
TC HEC HEC HE
ATM
HEC
5. — ATM ATM
ATM
ATM
ATM
() ATM
. | VCI (16)
veree) ¢ DNicak oy s
PTI | CLP - o PTI | CLP
Eam | e s =
PTI Pay_load Type Identifier
48 Byte 3 Bits: 48 Byte
Payload 1. User/Control Data Payload
2. Congestion
3. Last Cell
CLP Cell Loss Priority Bit
ATM UNI Cell HEC Header Error Check ATM NNI Cell
{ 8 Bit CRC
55—+ —e
1-9 ATM

10



ATM 1-
9 - ( NNI) - ( UN
ATM
5 Bytes ATM
Generic Flow Control - GFC 4 UNI
NN I Virtual Path I dentifi erMVivrPtlual
Channel l denti fier- VCI
Payl oad Type ndicator - PTI
Cel | Loss Priority- CLP
ATM CLP
1 CLP O
Header Error Control -HEC Cyclic
ATM ATM
ATM Connection Type
VPI / VCI ATM VPI /| VCI
ATM Routing Tabl
Connection Tabl e
ATM QoS
Permanent Virtual Circui $3VEYRVC Soft PVC
VPI VClI
PvVvC SvC VPI VCI
PVC PVC
SvC SPVC
UNI PVC UNI N NI
SPVC
ATM
1. (Generic Flow Control; GFC) -— B- NT
B- TE1 ATM B- NT2
ATM UNI GFC
GFC
B-TE GFC UNI
2. / — AAL 48 ATM
4 8 53 ATM
ATM (48

) (AAL )

11



3. VPI / VCI — ATM (cros

node) (Virtual Pat h; VP)
VPI VCI VP ATM
(Virtual Channel ; VC) VPI VClI
ATM
4 . - VP VC
( )
VP VC
( ) AAL
ATM (Segmentation and Reassemb
(Convergence Subl ayer; CS) AAL ATM
( PDU) AAL ATM AAL

€ ATM

L] AT

53 Byte ATM

1-10. ATM AAL

(CS-PDU)
(Padiding
(Checksum) CS-PDU
ATM 48-bytes SAR-PDU SAR

A B C D 1-11

12



A | A | cer o e
(G DSL, E1n X 64Kbps
VBR (best-effort)
8 AL [ vinnR (video
AAL5 ABR
c AALZ/A | ()
D 6AAAILS3/4 (UBR) IP/SMDS
1-11. AAL
1.2. 4
ATM 4. 0 (Traffic Management 4. 0)
CBR(Constant Bit Rate) -— 64kb/ s
PCR CDV
VBR(Variable Bit Rate) -—
VBR rt-VBR nrt-VBR
rt-VBR CBR
( ) VBR PCR
SCR BT
UBR(Unspecified Bit Rate”) -— ”
UBR Qo S ATM UB
ABR(Avail able Bit Rate) -—
) ABR L AN
ABR
CBR VBR ABR
ABR
ABR ( )

13



MCR 0

ABR UBR 1-12
CBR n-VBR nrt-VBR ABR UBR
CLR v v v v N/A
CTD CDVT v v CTD N/A N/A
PCR Ve v v v v
SCR MBS N/A v v N/A N/A
MCR N/A v N/A v N/A
J .

N/A:  not applicable

1-12. ATM

PCR (Peak Cell Rate in ¢ekls/sec
1/ T(T:
/

1-13. ( PCR)

14

ATM For un



CDMTCel | Del ay Vari atusea Tol erance)in

(Cel | Cumping
CPE
(Cell Delay Variation Tolerance
CDhV
P o
Switch T T | T T T (e.g. mux, switch)
® { { { { > Cell (
| TLLTTT]T V)
\/ 0-0-0-0 { R e Cell (
7 W \ \ cov)
cDV (Cdl* ™) cov(cdl* ™)
1-14. (CDVT)

SCR (Sustai Raesbl e Cel l) —
(throughput /| (Cel l/ Second) ;

<=PCR (burst) (on-)off (Bur st
Tol erance)
MB S

15



1-15. ( SCR)

MBS (Maxi mum Burst Size in cells ) -
MCR ( Mini mum Cell Rate )
/I (Cell/ Second) ; 0
ABR ABR MCR

(Traffic Contract)

1-16. ( MCR)

Peak-to-peak CDV (Peak-to-peak Cell Ded+ay V

16



1-17

MaxCTD (Maxi mum Cell Transfer Del ay
CLR (Cel |l Loss Ratio ) -
Congestion Con(tr ol Feledback
ABR ( Resource
ABR RM
RM RM
RM RM ( Cl N |
ER )
RM ABR
RM (
( ) RM RM
RM RM
Forward flow data cells
—>
>
Node Node Node Destinati
Source NE NE NE estination
—» Forward RM cells —>

RM cells control loop for forward flow data

<_

1-17.

Backward RM cells €—

17

ABR VSVD FI

ow Control

Management



ForeSight

Traffic ContractATM Traffic Manag
Traffic Psaramet erQosS
Peak Cell Rate-PCRustainabl e C
Rat e- SCR Maxi mum Burst Size- MBS
Mi ni mum Cel | Rat e- MCR PVC
SvC
Cel |
Del aby - C Cel | Loss Ratio-CLR
ATM

Connection Admi ssion Cont

ATM
Usage Parameter Control -UPC Policing
Generic Cell Rate Al gorithm GCRA

Continuous-State Lemky Bucket Al ¢
Virtual Scheduling Algorithm

ATM
ATM Congestion Control
Perfor mance ATM
Tol erance
(1) CBR PCR QoS Cell Del ay
Cel | Del ay Cel | Loss CBR
Real Ti me Voi ce Vi deo
(2) VBR PCR SCR MBS rt-VBR QoS
Del ay Cel | Loss Cel | Del ay Cel | Loss
Packetized Voice Video nrt-VBR
Cell Loss Cell Del ay nrt -
Banking Transaction
(3) ABR PCR MCR QoS Cel I |
Del ay ABR
LAN I nterconnecti on
(4) UBR Qo S Cell Del ay Cell Loss
Best Effort UBR |l nternet

Send and Pray

18



Hi net ATM UBR

. 2.5 ATM
1.

ATM

I

ATM
Workstation

[

ATM

(ATM LAN) —

N

=—=F Workstation

1-18. ATM

ATM Adapter
1-18

ATM

19

Card
ATM

ATM



2.

Bridge

u

’ﬁ To Public Network
Ethernet / : x : \
ocal Switch

N

/

S
&= Royter

1-19. ATM
ATM 1-19 ATWN
ATM
ATM ATM ATM
(Et hernet) (Token Ring) FDDI ATM
ATM ATM FDDI
FDDI
100Mbps ATM
3. ATM —
ATM
ATM DS- 3 SONET OC3 O0C12
ATM ATM

20



VPI /| VCI BANDWI

DTH

PVC(Permanent Virtual
SPVC(Soft Permanent Virtual Circuti)t) SVC( Sw
PVC PVC
SvcC SvcC
SPVC
ATM VPI / VCI
VP VC Al catel 7470 7670
2.1.1 PVC(Permanent Virtual Circuit)
PVC (Pat h-end)
(End-to-end connection) PVC
PVC
PVC
(Root)
(Leaf)
Alcatel 7470 7670 ATM VC(Virtual Channel) VP(Virtual Path)

(Cross connections) 2-1

A B

21



ME;ETILEFE
O W ooz g
Fr-h'rm]-_h____'._
FLRRETHR
.||i|||-:.||l.-||.l-|-l I--{{{{--‘
FRiey e LT |
2-1 PvVC
VvVC VvVC
VP
VP 65535 VC
VPI VC vVC
(Terminating)
VP VC
VvC

22

Ta SC12

——

VC
VP
VPI/VCI
(Non- terminating)
VP

VP

VC
VP

2-2
VC



PAlwiri Sl prani
IEEIT wwiEch

FlawliakE T parrnat
ET W o

2-2 VP
VvC VCC(Virtual
Channel  Connection) VCC VC
VP VPC(Virtual Path Connection)
VP VPC VCC VPI
VPC UNI(User-to-Network Interface)
NNI(Network-to-Network Interface) 256 4096 VPC
2-2 VP VC
1)
(2 DS3 OC3 STM-1
(3 (Full link) (Fractional link)
PV PC(Permanent Virtual Path Connection)
PV CC(Permanent Virtual Channel Connection) PVCC
PVCC VPI/VCI
VPC PvCC VPC VPI/VCI
CAC(Connection Admission
Control) PVC PVC VCC
VPC VPC
VCC VPI VPC VPC
VCC (Auto- rerouting) VPC
2-3

23



VPC Link Routing

First Choice

Re-route @eerennas

ol

Operator-directed Route

2-3 (Auto- rerouting)

1.2 SVC(Switched Virtual Circuit)

f L ! hHl . LIk {

pr—

l 3

" g
Subeyoriber 1

BV .

24



(

)

SvC

SvC

ATM

Address, AESA)

ATM

15
ATM

ATM

2-5

ATM
— E164 X.121

ATM

ATM
NNI

ATM

AESA
X121 14

38 ATM

2-2

25

UNI
E.164
AESA

(ATM End System

2-6 E.164
E.164 X.121
X.121 AESA
2-1



&P

IOF

HO-DEFP

E=

SEL | AFi = 39

HO-DEP

E&l EEL | AFl = 47

AF I
ke o 37 = X.121
39 = DCC ATM f or ma
Qnulun:-.rwcudulmcl 47 = |1 CD ATM for ma
[ | cxiede (it Pl lads ]’
Gt TRl Rarmat 45 = E. 164 for mat
ICD AT ferrmam |
inj Farmai for BCC and IC0 Addnesass
3 n&e :
E&I Sl AF = d§
Q E. 154 moicinesn
E. 164 ATH infrmal
(bh Farmal for E.184 Addrass
2-6 AESA
2-1.
ATMFUNI 3.1 AESA ATM E.164/X.121|AESA
ATMF UNI 4.0 AESA ATM E.164/X.121|AESA
ATMFIISP1.0 AESA ATM E.164/X.121|AESA
ITU-T Q.2931 AESA ATM E.164/X.121|AESA
ATMF PNNI 1.0 AESA AESA
ATMF AINI AESA ATM E.164/X.121|AESA

26



(

)

2-2.

E.164

e
e <14 09
: 1613591

AESA

Q) ATM
a
a <26 O
: a47-0049-010203
(20 E164 AESA
a
45 <24 ( 15 09 +f+8
O~f )
: a45-00001613
a45-000016135913600f-abcd
3) X.121 AESA
a
a37 <36 ( 14 X.il21 +22 O~

)
: a37-0000302

AESA

a <26 O at
: 847-0049-01020304050607080910
at

E.164

: 16135913600
e+3600 et el1613591

X.121

: X302123456789

AESA

ATM :
a47-0049-01020304050607080910-0a: 0b:0c:0d: Oe: Of
a+0607080910-0a: 0b:0c:0d: Oe: Of

at  a47-0049-010203040

E.164 ASEA :
a45-000016135913600f-00000000-00:00:00:00:00:00
a+3600f-00000000-00:00:00:00:00:00

at a45-00001613591

X.121 ASEA :
a37-0000302123456789-00000000-00:00:00:00:00:00
at+123456789-00000000-00:00:00:00:00:00

at a37-0000302

— SVC UNI NNI

(User side) (Network side)

27




(

)

VP

)
)
©)
4)
©)
(6)
()

VP

svec 2-7 ATM (Private)UNI

ATMFUNI 31 4.0 ITU-TQ.2931 (Private)NNI
ATMFIISP1.0 PNNI 1.0 (Public)UNI NNI
ATMFIISP1.0  AINI

A 5m T Un
":,ﬁ - BTA L 8-HTa L] BT L |n-|.TrnT|
B-TEZ

ATM
Erad-paint

Pubiiie
T LYY HH

ATHM Privale ATM Fublio ATM Pubdlz ATH

End-=point _|_ 1 Bwiich ———— Ewrph I - Ewalioh
Fﬁﬁuh = Privale MK

ATHM l Private ATH

End=poin |~ < Ewlioh

|
I Putilic Netwark

Cusiomer Prermsses Equipment

2-7 ATM

VC ( PNNI ILMI
VP VC

( svc sPve )

VPCI(Virtual Path Connection Identifier)

VP
VCI
VPCI/NCI
SvC
VPCI VP 2-8 SvC

VPCI

28



(

)

|| -:rs1=~=='=ﬂn rEoriT e e

- i.'ﬂ.'”“'!.’n.“‘l’ﬂ" EF:I. s
[

i anay

UNI NNI 2-9
PvVC VPI=0/ VCI=5 VP
VP VC VP (Trunk group)
VP VvC 2-10

)
)
©)

ATM

Bignaking Erbe s ofe
apechic PV i control — sl Bk
BVC# il BPVCS ovidt signabng lnk
T LI or MK
2-9 SVvVC

29



Frralksg ke
PHHI fnk or LA ik
]- BVEEs

:l [
& Sepraiksg bk
e
Gerakrg bri
2-10 VP
() — (Static routing)
(Dynamic routing)
ATMFIISP  AINI
1
)
©)
4
2-11 A B
B a1613599360 A
RTE=al613 RLX=RT1( )+RT2(

ATMF PNNI

Pt nakdreey:
at6135950600

'''' AT (promary roula)
- RETE [adbainaln foula)

2-11

30



(1) PNNI ( )

2 PNNI ( PVC)
3 PNNI ( )
4 PNNI PNNI
(Gateway)
(5) PNNI
— SVC
D — 2-2 ILMI(Integrated Link
Management Interface) AESA
ILMI ILMI
ESI(End System Identifier) AESA
ILMI
ILMI ILMI ILMI svC ATM
PvVC VPI=0/VCI=16 VPI/VCI
ILMI ILMI ILMI
ATMFUNI31 ILMI4.0 [ILMI
VP 2-12  2-13 SvC
2-14 VP SvC
VP
[ e
¢ T prive AT ;L\

L]

31



Fubiic
i

yoein |
VPG

- Frwscs Fll‘::'q
D wimuad nk
= o i, el ek
2-13 SVC
) — |E(Information

Element)

©) -
(SSN(Single Subscriber Numbering) M SN(Multiple Subscriber Numbering))

B Fromicai =i
] wirmsat =i
-
2-14 SVC VP
() — (Address transl ation) (Address
tunneling)
(1) — SVC
UNI AESA E.164
ATM

NNI

32



2-15 2-15

UNI  NNI

2-3

Caling
Suheorinor

Translales 10
1613 559 3600

2-3

5000

33




2 -

(tunneled)

(Untunneled) 2-16
©) -

(4) -

E7] RSP BTD RSP

Eﬁuhnﬁw Diais L = 1 E-:_ifﬁm

it n

i i
St e

2-16

svC SvC
CAC(Connection Admission Control)
SvC SvC

. 1.3 SPVC(Soft Permanent Virtual Circuit)

SPVC SPVC PvC SVC 2-17
UNI PvVC NNI
SvC SPVC
SPVC
SPVC Al catel 7470 7670 ATM SPVC
NNI SPVCC SPVPC 2-4



b oo + - wa :

- orimd i | ot by
TR e
“ L SRRy
e |11 @ [ ] =
L — |' [ e (| 11 =
H‘:"L.Iu.. ‘\W .|.J.|,.|"':.:I1 ks
~ -
Howiw araipmani  Mevbawinn exdaoei
|= e
2-17 SPVC
2-4
NNI
SPVCC ATMF 11SP 1.0 user and network side
ATMF PNNI 1.0
AINI
SPVPC ATMF PNNI 1.0
AINI
SPvC SvC
— SPVC NNI
— VP VP
PNNI ILMI VP SPvC SvC
PNNI PNNI PNNI
— SPvC
(Automatic Protection Switching, APS)
SPvC SPVC

CAC(Connection Admission Control)

35




SPVC SPVC

2.2
ATM ATM
QoS 218 Al catel 7670 ATM
(Switch core) (Ingress) (Egress)
2-19
ATM

we Elgk, prgasary = Back praasue .

Iil v i
Irsbiparfaeia Fabrs | g ]

2-18 Al cat el 7670 ATM

F v il
Fagues!
e
i
AT Hosit H
i:
H
|: m &8 g Conirel
i |l R i Gpd Grmen
— Tt “"‘“‘f"uw i e
- E— ——— —— e |
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221

2-20 ATM
(Queue)
CBR
rt-VBR
ABR
(1)
2 T1
) T2
(4)
(5) 2 3 T1
T2 T1 T2
. . 1
Signalling \L
1
—— -\
T1 \\
rt-VBR \:_\> Variable Bandwidth Output Physical Link = B bps
_________ AR | MUX
nrt-VBR /
1
ABR !
T2
UBR
_________ v ___________________Y Service Cycle=T
2-20
B T1xB/(T1+T2)

T2xB/(T1+T2) ATM

37



222

ATM 2-21 (QoS)
(Service category)
(Traffic descriptor parameter) QoS PCR SCR
ACR MCR BT CDVT QoS CTD CDV CLR CMR
2-22
CTD
CMR CBR

\ | VBR

GCRA
UPC
CDV Performance /
Parameter ~— —___ABR /
Cell / QoS Traffic Shaping

Traffic Palicin
Conformance cLP ~UBR g

Connection

Compliance ATM

Traffic Management

Traffic Control
Function

User-Network

Contract CAC

Traffic

BT Descriptor SCR (7ngestio Con&
Parameter
\ PCR \
MCR / \ P ABR b
ACR CDVT VSVD PPD& EPD
221 ATM
ATM
(Traffic policing) (Traffic Shaping) (Connection
Admission Control, CAC) (Congestioncontrol) A B R

38



Traffic Contract

Service Calenory (CER. VER
Connection Needed ABR & UBR) Maps te Quality
of Service
= Call Losa FHalic

Map Traffic Type to Safvi . GO Tramater Datny

ki » Call Delay Varistion
‘ Tralfe Descriplors Inchude:
Specify Traffic Descriptors for ‘ll'lrﬂf ; g,gg " :g_:
Connection « CONT
¢ CER {PCR. COVT]
VBR {PCR, SCR, COVT, MBS)
ABR {PCR, MCR, CDWVT)
Reguest the Connsslion UBR
2-22
— 2-19 (Usage Parameter
Control, UPC) ATM
GCRA(Generic Cell
Rate Algorithm) 2-23 GCRA
PCR CDVT
SCR BT
(Selective frame discard) CLP=0

CLP=1

Traffic Policing (GCRA Algorithm)

t Ciall Sirmam
FCR Mo
doss ralfic crdicrm
1y paak coll rae?
Yo
e [ | Feon-corkceming ceils
CLP=i— ™ mary bee dscarce
| h Br tagged CLP=1
BCR wo |
sy CLE=0 braffic cordorm l
o Suslained Cal Aaln?
(|
Yes
1 Crscard
o .
Tonoming > € nen-Conaming
2-23 GCRA

39



(

)

Al catel 7470 7670 ATM
MTSM (Multi- service Traffic Shaping Module)
100K Cdll

2-24

Bty =::IE' Fis gl

Tradie Traflic

[IL1
m

i
| S N _ &

Eigtsus
Ingress Shaped Ampng

Ahispicey Trafc
2-24
QoS
(Virtual bandwidth) CBR
PCR CDVT VBR PCR SCR MBS CDVT
ABR UBR PCR MCR PCR SCR
VBR PCR=10Mbps SCR=5Mbps
MBS=32 cdlls 5.9Mbps MBS 210 cdlls
9Mbps MBS PCR Al cat el 7470
7670 ATM (Capacity
check) (Booking factor)
(1) — 2-18
(Switching core) (Egressline card port)
(2 —



0%~999% 100%
(Overbooking) 2-5 2-6

0%

1%~99%

100%

101%~999%

2-6
CBR CBR rt-VBR nrt-VBR ABR UBR
rt-VBR rn-VBR nrt-VBR ABR UBR
nrt-VBR nrt-VBR ABR UBR
ABR ABR UBR

QoS 2-25 VBR
100%

41




Call

An existing point-to-point VB
cross connect. The user attempts

source 1

increase the SCR_0 (for the left

right direction) to 75Mbps (w. D2

An existing point-to-point VBR cross
connect.In the left to right direction,
SCR_0=75Mbps.

50Mbps). The change is regecte
because it appears that it wou
result in unacceptable cell loss.

3

o3

 Call 0ca
source 2 |

g Baoiltlarsch

/EICEI Call

destination

Glot 1 3

2 OC3 payload rate = 149.76Mbps

Newbridge 60

System configuration

category.

1. Capacity checking is enabled in line card for VBR servi

2. The CAC booking factor for VBR service category for lil
card is configured at 100%.

2-25 VBR
() — Al catel 7470 7670 ATM
(1) EPD(Early Packet Discard) VC QoS
(2) nrt-VBR ABR UBR EPD
(3 QoS PPD(Partially Packet Discard)
(4) ICM S(Intelligent Congestion Management System)
(5) EPD ICMS ABR UBR MCR
(6) VC QoS CLP(Céll Loss Priority) CLPO
CLP1
EPD PPD AALS5 AALS5
PPD PPD
(End of Packet) EPD PPD
EPD
EPD
ICMS MCR
WFQ (Weight Fair Queue)
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WFQ

ABR UBR MCR ICMS
MCR QoS
27 Al catel 7470 7670
28 Al catel 7670 ATM
QoS (Information Rate, IR) IR = CR(Cell
Rate)x53 x8bps
2-7
CBR PIR_0+1 PIR_0+1 PIR_0+1
CDVT
-VBR |PIR_0+U/SIR 0+1| PIR 0+1 PIR 0+1 SIR 0+1
nrt-VBR CDVT (VBR.2)
SIR 0+1
MBS 0+1 (VBR.D)
PIR 0+USIR 0 | PIR 0+1 PIR_0+1
CDVT SRO  CLP=0
SIR_0+1 CLP=1(VBR.3)
MBS O+1 PIR 0+1 SIR 0
ABR |PIR 0+UMIR O+ | PIR 0+1 PIR_0+1
1 CDVT
MIR_0+1
UBR |PIR 0+UMIR 0+ | PIR 0+1 PIR_0+1
1 CDVT
MIR_0+1
2-8




PIR_ 0+1 OKbps | 0Kbps~
CLP_DO CLP_1
CDVT 250 us 1~190000 ps
CDVT PI R_0+1
SIR_0+1 OKbps | 0Kbps~
CLP_O CLP_1
SIR 0+1<PIR 0+1
MBS 0+1 32 cells 1~10000 cells
PIR_0+1 CLP_O CLP_1
SIR_0+1 MBS 0H+1
SIR_0+1
SIR O OKbps | 0Kbps~
CLP_DO
SIR 0< PIR 0+1
MBS 0 32 cells 1~10000 cells
PIR 0+1 CLP_O
SIR_DO
MBS _ 0 SIR_DO
SIR 0+1 OKbps | O0Kbps~
CLP_O CLP_1
MIR_0+1< PIR_0+1
CLR| CBR 1.0x10%° CBRrt - VBR
rt-VBR | 1.0x10° nrt-VBR
nrt-VBR.1| 1.0x107 10°~10"
nrt-VBR.2| 1.0x10°
nrt-VBR.3| 1.0x10°
( )ABR — Al catel 7470 7670 ATM ATMF
(Explicit Rate) ABR VSVD(Virtual ASBoRir ce
(1IBR ABR — ATM CBR VBR
MI R ABR
MI R 2-26 ER ABR
32
FRM( Forward Resource Management) [
FRM ER ACR(AlIl owed Cel | R



FRM

BRM( Backward Resource Management) ER
BRM ER ER BRM
ER ER ABR

ER ER

(2WSVD+ER ABR -— ABR ER
VSVD 2-27 ABR
ABR ER ABR
ER
ER
ER
Al cat el 7470 7670 ATM MT S M

AR sagmoni DR gagrren! 7 : ABR segmin 3
el o S
Eprvan rh:-n:- "I'I.
TR 1 AL proviser 2 ll“‘-.
. - } - P T o T T, e i
T B - - B J R 1 il
= 5|V ] \ VEjvD _J"-'.
S A
ﬂ::‘“.ﬂ .__,-"J-.'-fr‘.-\-lu'\-\_-;rﬂ- B:ﬂ
e
o
b Laben of in
[
[
—'-—2":"""’“" £ (WDAVE
..-..Lm“m ;:l- g‘lh ”:“I.nh |.|g|1l

227 VSVD+ER ABR



Al cat el 7470 /7670 ATM

3.1 Al cat el 7470 MSP

Al cat el 7470 ATM Newbri dge 361
TDM SONET/ SDH DWDM I
Wi rel ess I P (Voi ce) (Frame Rel
Rel ay) (Private Line) (Mul ti s
MSP)
(Access Switch) (Edge Switch)

3.2 Al catel 7470 MSP

3.2.1

Al catel 7470 MSP PVC(Permanent Vhiernttu a/li rQi ura
Circuit) SVC(Switching Virtual Circuit)

(1) (Cel |l rel ay)

(2) (frame relay)

(3)P/ MPLS (I P/ MPLS service)

( 4) (Circuit emulati on)

(5) (I'nterworking)

(6) (Leased line service)

(7) (Broadband supplementary service)

Cell Relay Services

Frame Relay Services

TRZ>O

IP/IMPLS Services

<4 —-—rF—W>rrr>00n

Leased Line Services

—ZOZ O~ TT>xH

Voice Services

(@ RZY) Ro OZ—rr»zZ20—-—W0

UL

Access: copper, fiber, wireless, SDH, SONET, DWDM,

3-1. Al cat el 7470 MSP
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322

Alcatel 7470 MSP (Single shelf) (Peripheral shelf)
( 1.6Gbps)
CFRTVEL UCFR TVEL1 CFR DS3/E3

UCFR DS3/E3 OC-3/STM-1 OC-12/STM-4 Alcatel 7470 MSP

(Switching shelf) (Multi-shelf)
12.8Gbps
Alcatel 7470 MSP

(Redundant) (Hot insertion) (Hot
removal)
323

Alcatel 7470 MSP
Alcatel 5620

324 SMART
Alcatel 7470 MSP SMART (Scaleable, Multi-priority Allocation of Resource and Traffic)
QoS(Quality of Service)

3.25
Alcatel 7470 MSP ATM 4.0(TM4)
() CACulator (Connection Admission Control,CAC)
(2 (Usage Parameter Control, UPC)
(3 (Céll loss priority) (Selective cell discard)
(Early packet discard) (Partial packet discard)
QoS
(4) VS/VD(Virtual Source/Virtual Destination) ABR(Available Bit Rate)

3.3 Alcatel 7470 MSP
331
Alcatel 7470 MSP (Standal one switch) (Multi-
shelf switch)
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Al catel 7470 MSP ( Dual
shel f) 1. 6Gbps Alcatel 7470 MSP
(Switching shel f) 800 Mbps
Shel f Link) 12. 8Ghbps 3-2 Al
(1) (Low speed peripheral shelf) ¢
(2) ( Dual Peripheral shelf) 1. 6Gbp:
( 3) (High speed peripheral shelf, H S
Alcatel 7470 MSP
A A .
Reundant Switching Shelf Y
o 5%
> Dual Peripheral Shelf PS1
2x800Mbps.
optical Intershelf —: Dual Peripheral Shelf PS2
Links (ISLs)
L Dual Peripheral Shelf PS8
3-2. Al cat el 7470 MSP
3-3(a) &(b) Al catel 7470 MSP
/
(114
(2)
(31 DI P
( 4) (Alarm I ndication Area, Al A)
(5) (I ntegrated cooling unit)



Alarm
indicalicn —}—
Aran =R

D ——
MWWMWWMMWMMMMMW inlegraten
05 T s Cacling
10T TSRO GRS RS0 Wl
e ARSI SNSRI =)
iH

=EER
Haibs = = Husli card
cod : I_ 33
LW ..- o
n
i
= |1 I i | =
5' [ ]
| J
| | : Fibra
r inlerlacy cards Wanagemaeni
Clordnl eards Tray
[Shall P17 anly)
3-3(a). Al catel 7470 MSP
/

(1) (Control card)
(2) (Service card)
(3)SC (Il nterworking Service Card)

(4) (Data spooling card)

(5) (Dual switching hub card

(6) ( Dual hub card) (Low
card)

(7) (I'nterface card)
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000000 00 0 0O 0
0000000 0 0 B

W e

HEHI A |2 |3 | & |5 BT | 8] [10]70 |52 |HY
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wwE E
| - - -

= = = = =
=

TTem 1

0
| W

|

T

3-3(b)Al cat el 7470 MSP

DI P 8 (Switch | D) 4
1A 1A/ 2A
/ 12
/ H X HY
H X FX(Fabric X)
FY(Fabric Y) DB25
( )
3-4(a) &(b) Al catel 7470 MSP
(1)16
(2)
(3% DI P
(4) (Alarm I ndication Area, Al A)
(5) (I'ntegrated cooling unit)
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F..'.J.lﬁl Epres 071 —— ST [— Al

Smm ow_#

TSR ERATRE TR AR Inbegrated
||||||!IIII||||||||FIIIIIIIIIII|H!I|Hi"1"|'|'|i||iii|"'1"|'|' i g
TR LA !IJHIIII

IRIBIAIN] |I|I|]'n TR

HEL é&l = %"JI e
| '-'I': '_ﬂ I: E‘g = _ﬁ
HHEIHEEIE O
i .—_JﬂE Fqimu
Fl==7|==F ==
FinREIRREIREE
=] - e = [.-'EIE I
— T !
3-4(a )AIIE .::E; tmeﬁlm.lm7 470 MSP
(1) (High speed cell relay interf
(2) FI'C (Dual Fabric interface card)
n |mmmnﬂ-_ ==: —[g] DI
e TARARAT
TR
B ATO T HCTETRDETETRHTATERTER TR
glIlIIl1"IIIIIIEIIIilIIIlI";'IIIIiHIIII]IIIII”jl!IIj!IIIIIIIIIEIIII}IIIIIIIgr,
1|2 o
= J.E'. ! ': 1 _.‘D =
@ o3 f?Iﬁe:

3-4(b)Alcatel 7470 MSP

51



FI C FI C

800Mbps I SL F X FY
6. 4Gbps
1+1
(Aut omatic Protection Switching, APS)
FI C 800Mbps I SL FX FY
4 DI P " OFF
3-5(a) &(b) Al catel 7470 MSP
(137
(2)
(31 DI P
(4) (Alarm I ndication Area, Al A)
(5) (I'ntegrated cooling unit)
.PS]&T,. | st s LT g Ei_iﬂ
et 5 e S =: =8 | |
000 01 A0S0 ST A1 DS g
LT R TR Cooling
AR RO OO STTDSTT ATk v
sl BRI AT BTGB ORI AN I
It I_I}JJ LLLLLLLI
mim|im.
Rocetver ] S
carnds v
‘E;I—J— LI =
] I{.. :‘j CICACICAE !|
=ifs ' |
: - |
Fibrg : |
Maragemert Cuisl Sualching Termnston
Tray cards ard
3-5(a)Al cat el 7470 MSP
(1) ( Dual Receiver Card, DRX)
(2) ( Dual Switching Card, DSC)
(3) (Termination Card, TC)
8 (R1~R8) 8
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(S1~5S8)

2 ( Rx) 2 (Tx)
800Mbps | SL
16 12.8Gbps 16 | SL
1. 6Gbps | SL /
/
R1 S1
1A 1A/ 2A
_ =:-@| |
T T T RTERTERT A T
TR T T STERTERT T
AT e TR AT T TATAFETAY
PR TN TR T T NN
i b @ e e vl G e o el el i
=(= e
&=
L pw -
-[EEEE -
Al (e
S S i
- — ™
3-5(b)Al cat el 7470 MSP
3.3.2
Al cat4ded0 MSP Il SC
FI C
( ) Al catel 7470 MSP
(1)
(2) PNNI
(3)
1A
1A/ 2A 1 2 160 SvcC
85MB PCMCI A (Personal Comput erocMearoiroyn)C
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AN AN AN AN AN NN

CClI

3-.6 Al cat el

1)
2)
3)
4)
5)
6)
7)

P)

1)
2)
3)
4)
5)

DB25
I/ O I

(Acti ve)

PCMCI A

TI A/ EIl A- 232

6BI TS(Building

)
(Control Card I nter
3-6 (CCl P)
(I'nactive) I / O
I ntegrated Timing Source)

CCIP LS, Telco varent

T L R — =u S ey F?
fromes 5% s oo W W ]
| ".IIII | ! \ ' | 1 zJ
. -T- 'I,II 1
'-;ll'::dl- ME-23% ol e ;Ed b 4 . m:lﬂ

CCIP Stendsd variant

w - G5 0 e s B B ]

o\
C;";:: oS-

i

I/ O-1

——

Tk, porim

(L=l | LA 2

7470 MSP

Il / O- 2
1
"NMTIRJ
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TI A/ EIl A- 232

1.544 Mbps/BITS 2.048 Mbps/ Bl
Al catel 7470 MSP (System Synchroni z
A B DS3/ E3 CCE(Channeli
Emul ati on)
(1)
(2)
( 3) 3(Stratum 3)
(Holdover)
( 4) (Free run)

3(Stratum 3)
() -

(1BVC SPVC

( 2P NNI
() -
SvcC (Medi a Attachment Uni
( ) I'sC(lnterworking Service Card) — | SC
Il nterwor ki ng) | P | P
Al catel 7470 MSP PPP(Point-to-Point
PPP(Point-to- Point Protocol) | P
| P
VPN | SC PPP ATM
| P AVGA( Vi rtual Connection) A
Il SC
( ) FI C -
( —
/ 1/O
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Al cat el 7470 MSP /

F Oy o
L doig) ¥

Proreesr ﬁq.!qpl:f

3-.7 Al catel 7470 MSP /
/
(1) (Add bus) -— (Universal
ucs) A H X B HY
4 50MHz 200 Mbps
(2) (Drop bus) -— 800 Mbps
1 1~6 2 7~12
H X X(X Drop 1/ X Drop 2) H
Drop 1/Y Drop 2) 32
800 Mbps
( 3) (Application bus) —
(@
(b)
(©)
(d) -
(€) - 3 ( )
(f) -
(4) /O —

(5) — - 48V
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HX HY

400Mbps 1. 6Gbps
(1)
(2) QoS (Queue)
(3) (Early packet discard) ( F
di scard)
(4) ABR(Available Bit Rate)
(5)
(6)
3-8
ingremn
= e
e ingresa
m_'q_l_ mfm}” Al 1-8
B - -"'T‘ii:_ T add 712
]I L _’,_
] Arsiraiion =
1-J_+_IF:;“l-ﬂ:.‘al“:ls Eearn
PR T »Dirop 1-6
.I::-'l!-'ﬂrnpfv‘lz
|
3-8
(1) (Il'ngress concetrator) — 2 (
Eagl e
ASI C(Application Specific Integrated Ca
1~6 7~12 Eagl e
32K ( QoS ) (Mul ti -
800 Mbps
(2) (Arbiter modul e) -—
800 Mbps
(3) (Il'ngress cell arbitration) -—
Eagle ASIC Eag
ASI C
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(4) (Il ngress priority remapper) -

Eagle ASIC (Header)
NS X
( 5Px2 — NSX-A NSX-B 1.6
Eagle ASIC
NSX- A 1~6

NSX- B 7~12
(6) (Egress formatter) -— ( H
(7) (Egress broadcaster) -—

800 Mbps
( 8) (Stealth) -— ASI C

ASI C
H X HY 1
1~6 2 7~12 400Mbps 1.

(1) 800 Mbps | SL
(2) Qo S (Queue)
( 3) (Early packet discard) ( F

di scard)
( 4) ABR( Avail able Bit Rate)
(5)
3-9

H X HY

400Mbps 1. 6Gbps
(1) 800 Mbps | SL
(2) (Queue)xQo S3
( 3) (Early packet discard) ( F

di scard)

(4)
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3-10
(1) (Il'ngress concetrator) —
Eagle ASIC
1~12 Eagle ASIC 8 K (
(Mul ti-cast) 800 Mbps
(2)

Down ISL

3-10.

59



Al cat el 7470 MSP

() (Frame relay service) -—

1)8 T1/ E1 UFR(Unchannelized Frame Rel a
2)4 T1/ E1 CFR(Channelized Frame Rel ay)
3)1 DS3 CFR

4)1 DS3/ E3 UFR

5)1 HSSI (High Speed Seri al I nterface)F

AN N N NN

( ) (Circuit emulation service) -—
(1)8 T1/E1 CE(Circuit Emul ation)
(2)1 DS3/ E3 CCE(Channelized Circuit Emu

( ) (Cel | relay service) -—

13 T1/ E1 UNI / NNI

2 B DS3/ E3 UNI/ NNI

31 OC3/ STM1 UNI/ NNI SR/I1 R/ LR/ XLR/EI ec
41 OC12/ STM4 UNI/ NNI SR/ 1 R/ILR/ XLR/ EI e
58 ADSL(Asymmetric Digital Subscriber

AN N N N N

Al catel 7470 MSP OC-n STM-n 1/ 0O

(1)SR (Short- Range)2. 5m125 ( MMF) 2km
SC

(2) R (I ntermed+ at e Raimge) ( SMF) 15km
FC- PC

(3LR (Long- Range)m ( SMF) 40km F C-

(4XLR (Extra Il-ong Rafnge) ( SMF) 110km
FC- PC

(5)EIl ect r-i cal 7¢H 136m BNC
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Al cat el 7470 MSP

(1YUNI (User to Network Interface) 3.

(2NNI ( Net work to Network Interface)

2NNI ( Net work to Network Interface)
3) FRF. 8 FR/ATM
4) FRF.5 FR/ATM

(1) T1/ E1 T3/ E3 | P over FR/ PPP
(2) | P over ATM

PVC —
(1) 32000
(2)
(3)
SvcC —
(1) |l TU-T Q. 2931, Q. 2961
(2) ATMF UNI V3.1, UNI V4.0, PNNI V1.0,
( 3) Il 1 SP V1.0 (Crankback)
S-PVC — 32000

(1)
(2) ATMF PNNI V1.0

(1) ATMF TM4.0, 1 TU |.371, VS/VD, Bellc
001248- CORE

(2) ABR, UBR, CBR, rt-VBR, nrt-VBR

(3)

(4)

61

1YUNI (User to Network Interface) 3.



(5)

(6) (Leaky Bucket) (Usage Par ;
UPC) ( Net work Parameter Control,

(7) (Cel | Loss Priority, CLP)

(8)

SNMP( Si mpl e Network Management Protocol
1) RFC-1213 MIB(Manage I nformation Base
2) RFC-1573 MI B

3) RFC-1595 SONET MI B

4) RFC-1407 DS3/E3 MIB

5) RFC-1695 ATM Ml B

6 ) ATMF UNI V3.1 |1 LMI MIB

7) PVC MI B

8) MI B

AN N N AN N N NN

) CMIP(Common Management I nformation Pro
(1) ATMF M4

(2) Bell core GR-11114

( 3) MI B( GR-1379)

(4) MI B

(1) ( Node Management Ter mi nal
NMT 1 )

(2)

(3)

) —

(1) SNMP, CMI P Alcatel 5620

(2) VP/ VC

( 3) AMA( Automatic Message Account)
(4)

(5)

(6)

(7)
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3.5 Al cat el 7670 RSP

Al cat el 7670 ATM Newbri dge 6
| P ATM MPLS(Multi-protocol L
| P ( Routing Switch Pl atfor

(Core Switch)

3.6 Al cat el 7670 RSP

3.6.1 | P
Al catel 7670 ( )
(Redundant)
( | P/ MPLS PNNI ATM

ATM ) 1+1 (Redundant)
3.6.2

Al cat el 7670 56 Gbps 4 4

OC-3/STM-1 OC-192/ STM-64

shel f) 224 OC-3/ STM- 1 (Mul ti -shel
OC-3/STM-1 124 OC-48/ STM-16 31 OC-192/
3.6.3 | P/ MPLS ATM (Control pl ane)

Al cat el 7670
| P/ MPLS ATM | P MPLS ATM

(per-VC/ LSP)
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| |
ATM - MPLS = Native IP
| |
PNNI routing OSPF, BGPv4, RIP, I1S-IS
Control PNNI signaling Constraint-based routing
hierarchy PIM, DVMRP
Plane QoS routing
AINI (static) CR-LDP/ RSVP
Traffic Management
Data ATM Cell POS
FAST (FNNI) FAST (FNNI)
Plane VC concept : forwarding
VPI/VCI or label switching classification
Label forwarding (DSCP, etc.)
| |
| |
3-11 Al cat el 7670 RSP
3.6. 14 (Control pl ane) (Data plane)
Al cat el 7670 (Routing) (System)
forwarding) ( Throughput)
(Packet forwarding)
(Line card) I / O I / O ATM MLPS | P
| P (Di fferential s
Di ff Serv) Al catel 7
ATM QoS(Quality of Service) I P Di ffServ
(Service Level Agreement
3.6.5
Al catel 7670 Al catel 5620 SNMP( Si n
Protocol) Al catel 5620
ATM

MPL S



3.7 Al cat el 7670 RSP

3.7.1
Al cat el 7670 RSP (Standal one swit
(Mul ti-shelf switch)
Multishelf Platform
0000000000 0COCOCOC)Y HISL

Standalone (14Gb/s)

50 Gb/s switch

High Speed
Peripheral Shelf Peripheral Shelf

Switching Shelves

3-12 Al cat el 7670 RSP

Al cat el 7670 RSP 56 Gbps
(Peripheral shelf) (System card) (
(Control card) (Faci |l
(Control i nterconnect card, CIC) ( S
Il / O Al catel 7670 RSP
(High speed peripher
(Switching shelf) 14Gbps | SL ( Hi g
Link, HI SL) 448Gbps 3-12
Al catel 7670 RSP 3-13
(1) (Alarm displ ay)
(2) (Breaker panel)
( 3) (Wrist strap connection point)
( 4) (Air intake)
(5) (Line card replaceable field)
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(6) (Control card replaceable field)
(7) (Fan units)

A l.l'l'

-H--l

.-' .....

r___#——*-*

3-13 Al catel 7670 RSP

(1) (Alarm display)
(2) (Breaker panel power terminat.
(3) (Wrist strap connection point)
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(4)
( 501 C
(6l) O
(7)
(8)

Al cat el
28
-2
(Ext entg
LED

(1)
(2)
(3)
(4)
(5)
(6)
(7)

14

(Facility card replaceable field)

(CI'C replaceabl e field)

(I'/ O card replaceable field)
(Switch card replaceable field)
(Cabl e management bracket s)
7670 RSP (Midpl ane)

I/ O 2 2 Ccl C 1 Il / O
(Ext ensi on 7-2 ) 110
i on 7-1 ) 3 2
Al catel 7670 RSP Cl C
— Al catel 7670 RSP

Dl Coblmcind

Conirmd cos!
Carienl Trata
rmf
pm—

|
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RJ- 45

Ccl C PCMCI A(Person
Computer Memory Card International Associ at
3-1 3-14
3-1
(Control)
(Cal l SvcC SvcC
processing)
P NNI PNNI
(Data spjooling)

(Redundant)

(Active)

(1)
(20 NMTI ( Node
3 NMTI ( Node

(Inactive)

Management
Management

(4) (Demerits)

(5) Cl C

SvC

(Redundant)

redundant)

Ter mi
Ter mi

nal
nal

I nterface)
I nterface)

SvC

redundant)

3-2
3-2
(Control)
(Cal |l
processing)
PNNI
(Data sppooling)
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(

5500

1250

1000

1000

100

250

250

) CIC
7-2

ClI C

8- 2

Cl C

Cl

2 Mbps Cl C
NMT I

Cl C

ClI C

Centrzi Cord &

69

Cl C

BNC

3-15

Cl



LED DB25

( )

EIl A- 232 NMT I
DB- 25
BI TS(Building Integrated Timing Source)
2 Mbps 3-16
rﬁ_.::ﬂ- [ ol et & |
B—~—a =
- _ ] s
[ e i

3-16
( ) - Al catel 7670 RSP 7-1(
1(Switch Y) 3-17 7670 RSP
(1) (Switching)
( 2AS1 C (Application Specific Integrated Ci
( 3) (Fabric congestion monitoring)
( 4) (Fabric congestion statistic)
(5) (Fabric fault monitoring)
(6) (Fabric error statistic)
(7) (Temperature sensor monitoring)
( 8) (Power supply monitoring)
(9) (Software downl oading)
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3-177670 RSP
Al cat el 7670 RSP 7-1 (Switch-
(Switch-Y) 3-17 Al catel 7
3.5Gbps
56Gbps(3x 36ppst)
Switch-X Switch-X
Switch-Y LED

3-18
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3-187670 RSP

3.7.3
Al catel 7670 RSP 14

3-19 3-20 Al cat el 7670 RSP
Al cat el 7470 MSP
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3-19
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3-20 Al cat el 7670 RSP Al cat el 747

(IMul ti - Rat e8 ATWNI PNNI I P O,

CC (Connection Control) I / O
. 8 OC-3c/ STM-1
. R OC-12c/ STM- 14
. 4 OC-3c/ STM-x1 OC- 112c/ STM- 4
I/ O
R 4 OC-3c/ STM-1(SR, I R, LR, XLR, el ectrical

2 1 0OC-12c/STM-4(SR, 1 R, LR, XLR)
¥ 4 OC-3c/ STM-11 Od-12c/ STM- 4
Mul ti - Rate8 ATM/I P x OC-3c/I1SIT2VM- 1
28& OC-12c/ STM- 4 Rel easel. 1 | P/
Mul ti - Rate8 ATM/ I P
|
W
8 oo
-~
_l_.l-'
I’_ﬂ?:ﬂl_l

i
T

|:"\-h —
|
'::}:J-\:_M'

3-21. Mul ti - Ratel® ATM/ I P
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(2Mul ti - Rat e1B8NI / NNI OAM CC (Connec
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