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SDH 622Mbps
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SDH 622Mbps
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ISP - Nrostar @
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TV
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g
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N+1'99 (99.6)
NTT

ISDN

I GbE Sw.
75Mb/s | SDH
Fast Ethernet 622Mb/s
| DVCPRO-P | 100Mb/s |
50Mb/s (CAT5)
# DVCPRO-P Codec NTSC 480p 4:2.0
50 Mb/s
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ISDN
GPS
MPEG2 Enc MPEG2 Enc
MPEG2 Dec
DVCPRO MPEG2 Dec
0 0 0 O
R R FastEther
Sweet Basil
MPEG2(6Mb/ PEG2(6Mb/s) ]
DVCPRO™® "ATM E "ATM ’tf
(25Mb/s) 2| = (135 Mbls) = | * (135Mbis) o
:
- 4. EEEEEEEN EEEEEEEERS
Y EEEEEEEEEEEER | | EEEEEEEEERER
NGCE o 'Ngc Ak
(155Mbfs) (45Mbls) O 0
MPEG2 Enc x 2
. MPEG2 Dec x 2
DV CPRO (25M)
GPS
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TDM:

64Kbps X 24=T1

SDM:
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156Mbps X 16 = 2.4Gbps
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— 850nm

— 1310nm
— 1550nm
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DWDM
e Dense WDM
- (1550nm)
— 50 200GHz ITU-Grid)
_ 2.5Gbps
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192.2 192.3 1924 1925
1559.83  1558.98 1558.17 1557.36
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WDM

* Point-to-point ring mesh
- (PtoP) -> ->

- 25Gbps 10Gbps
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°
°
« SONET
— 0OC-12c, OC-48c, OC-192¢c
* LAN

— Gigabit Ethernet, 2Gbit Ethernet(?), 10Gbit Ethernet

- MAPQCS, SDL, ....
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DWDM

. (FWM: Four-wave Mixing)
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[ )
- A 1A 2A s AitA 2 A s
4
— N ijk=N A Ak, i Kk, jE K
192.2 192.3 1924 1925 (THa)
1 A2 A3
A1z A 213 A223 A132 A 221 A 231 A 331
A 123 A 223 A 321
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. 1550nm
NZ-DSF,LEAF
. (1580nm)
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— LEAF( Corning )
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52/156M

LD-SLT LD-XC

B
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52/156M
ATM-SLT ATM-XC

ATM-XC

ATM-SLT DSU

r
ISP,IX, IMF LD-SLT
LD-XC A " ATM
S NE SIM B
ATM-SLT ATM c = SDH
ATM-XC ATM
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OC-48/STM-16
OGC-192/STM -64 | OC-192/STM -64
x
OC-48 SDH
WDM
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» SDH/SONET
 POS

1999/12/14

Copyright (c) 1999 NTT

26



SDH/SONE

e NW
(NNI)
SDH SONET
(ITU-T) (ANSI)
STM-1 0C-1
155.520Mbps 51.840Mbps
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SDH STM-1

POH

SOH: , POH:
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POS

Packet Over SONET/SDH

PFC1619,1661,1662 , SONET/SDH
P
IP over WDM ?
— |P over SONET/SDH over WDM
— SONET/SDH WDM IP

OTN(Optical Transport Network)

1999/12/14 Copyright (c) 1999 NTT

IP over

POS /

» SDH/SONET ATM ,
. SONET/SDH

. (2.5G or 10G)
SONET/SDH
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Cisco GSR
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IP m

°

— Hello
°

- y
1999/12/14 Copyright (c) 1999 NTT

Layer2 ISP Layer3
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(2)

SDH/SONET
APS

Sw-Sw R-R R-Sw R-R
GhE SDH/SONET GbE GhE

o o x ?
(VRRP?)
1999/12/14 Copyright (c) 1999 NTT
Protection Method Detection | Reaction | Restoration Comments
WDM-OMS, 1-10ms 1-10ms 10-30ms Ring or P-P
WDM-FLEXINGBUS 1-10ms 1-10ms 10-30ms Ring or P-P
WDM-OCH 1-10ms 1-10ms 10-30ms Ring or P-P
Layerl SDH SNCP. 0ims | 23ms 50ms
SDH, MS-S/D-PRING 0.1ms 2-3ms 50ms Ring
SDH Restoration 0.1ms 2-3ms Minutes
APS 1+1 0.1ms 2-3ms 50ms P-P
Physical Interface 1+1 0.1ms 10ms 20ms P-P
Spanning Tree 0.1ms minutes minutes
FDDI 0.1ms 1ms 10ms Ring
ATM PV-C/P 1+1 0.1ms 10ms 10ms.Nc Standby
ATM PNNI SPV-C/P or SV-C/P 0.Ims 10ms 10ms.M.Nvc | M = number of hops
Layer 2 MPLS 1+1 LDP 0.1ms 10ms 100ms Standby
MPLS 1+1 RSVP 0.1ms 10ms 100ms Standby
Packet Over Lightwave (POL) 0.1ms
Dynamic Packet Transport (DPT) 0.1ms 2-3ms 50-100ms Ring
Dynamic synchronous Transfer Mode 0.1ms 10ms 100ms Ring
Boarder Gateway Protocol (BGP) 3x60s 5s/30s 10-100s
Enhanced Interior Gateway Routing 3x15s 1-10s Feasible successor
Protocol (EIGRP)
Intermediate System to Intermediate 4x10s 1-10s Load Balancing
Layer3 | System (IS-1S)
Open Shortest Path First (OSPF) 4x10s 1-10s Load Balancing
Routing Internet Protocol (RIP) 180s 100s
Protocol Independent Multicast
| Sparse/Dense
Distance Vector Multicast Routing Protocol

R. Batchellor (Ericsson Ltd.) : OIF99.38:" “Coordinating protection in multiple layers"”




- 99.38
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SONET/SDH

I/F End-to-end
Protection

Network DONN

Point-to-point
or
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APS

* Router APS( ) end-
to-end protection

. Switchover

End-to-end Protection

1999/12/14

- SDH/APS
—Router SDH I/F APS

Protection
=

WDM

g

AP

OC-nn ¢/STM-nn ¢
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Protection/Restoration
Photonic Transport Network (PTN)

a—
WDM
/OXC
WDM
/OXC
WDM WDM

—— /ADM
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—  MPLS(L2)
. (ADM)
— TDM/WDM Add/Drop
- Add/Drop
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2.
2
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Payload Dest TDM Line y

| 123456 |Nelvvork 2a /
d Ch10
hl
X Router 12

i ]

1P 1P

Network 1 / 24 Router R 1 X
Network 2a /26 Router R 2a | TDM Line y Ch10
Network 3 / 24 Router R 3 TDM Line y Chll
Network 4 / 24 Router R 4 TDM Line y Chil2
Network 2 / 24 Router R 2 z

1999/12/14 Copyright (c) 1999 NTT

Payload

Dest

| 123456 |Network2a

2a

MPLS(L2)

1 2
2
2 2
. (QoS)
. 2
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Payload VCI _VPI
| 123456| 10 | 1 |

Payload  VCI VPI
| 123456 | 20 IE |

ATM Line VP 1

ATM Line x

VC20 i
VP5 —r2—— Switch

m
e —~—VP3

for VP5 VC20 of Line X i

1
(VP1 / VCI) (VP1 / VCI)

5720 Liney 1710

5721 Liney 1711

5722 Liney 1712

6730 Line z 3720
1999/12/14 Copyright (c) 1999 NTT

TDM/WDM Add/Drop

« TDM WDM
. Drop

A->C
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Add/Drop

 TDM/WDM
« IP

Add/Drop
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DPT

[ R Ri[Ds [ PR
Mode Usage P

Destination Address
Source Address

Protocol Type

Payload

Cisco: Dynamic Packet Transport (DPT)

) Technology and Products
1999/12/14 Copyright (c) 1999 NTT
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SRP MAC Layer
e 2 B

Transit Buffer

Router/Sw. I

Rx Queue X Queue
Cisco: Dynamic Packet
Transport (DPT)
From LAN ToLAN Technology and Products
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VPN (Virtual Private Network)

VPN

VPN
- (AT&T, NTT etc..)
— FR ATM VPN
- 1P MPLS IP VPN
- IP-VPN
1999/12/14 Copyright (c) 1999 NTT
°
e ISP
°
-~ P

1999/12/14
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VPN
1)

—LAN
— Extranet

—SLA
—CoS

1999/12/14

(1)

The Internet

Web
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IP VPN

— CPE based IP VPN

(CPE: Customer Premises Equipment)
. VPN

— Network based IP VPN

. ISP
. ISP
= MPLS
VPN
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IP VPN
CPE based IP VPN Network based IP VPN
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MPLS

MultiProtocol Label Switching

. , ATM P
- (Cisco), IP Switch( ), CSR(
> MPLS
. ATM , POS
. IP over ATM ,
. , P
- VPN, TE,
1999/12/14 Copyright (c) 1999 NTT
MPLS
Label Label
P 32 bits . Value.
Exp
Label Exp | S |TTL -
(20 bits) (3thts (1bit)| (8bits) Experlmental
Use.
S Bottom of
< Stack (bit on
No.n No.2 [No.1 ).
) TTL Time To
k A shim field) J Live

1999/12/14

v
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MPLS

MAC|MPLS | IP
ATM MPLS| IP AALS
ATM P
VPI | VCI

1999/12/14
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MPLS
[ Tir] [ Tir] [ T[] [ Tir]

—

MPLS
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[ Tie[1]
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[Tl
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MPLS VPN

— MPLS (LSP)
VPN
VPN -
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MPLS VPN (RFC2547 )
- IBGP VPN
— VPN 2

10.1.1.
10.1.1.4

VPN-IPv4=(1, 10.1.1x)
IBGP VPN 1
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— DWDM
°
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