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SDH/SONET
B SDH SONET
SDH
SONET SDH
/ SONET SDH /
0 0oC-1 STS-1 STM-0 | 51.84M STS-1 SPE VC-3 49.92M 780 ch
1 0oC-3 STS-3 STM-1 | 155.52M STS-3 SPE VC-4 149.76M 2,340 ch
2 0OC-12 | STS-12 | STM-4 | 622.08M STS-12c SPE | VC-4-4c | 599.04M 9,360 ch
3 0C-48 STS-48 | STM-16 | 248832 G STS-48c SPE | VC-4- 2.39616G 37,440 ch
16¢c
4 0C-192 | STS- STM-64 | 9.95328 G STS-192c VC-4- 9.584 64G 149,760
192 SPE 64c ch
5 OC-768 | STS- STM- 39.81312 G | STS-768¢c VC-4- 38.338 56G 599,040
768 256 SPE 256¢ ch
(Log,N)+ OC/STS - ST™ - 155.52M><N | STS-(3xN)c VC-4-Nc | 155.52M
3N N SPE ><26/27 < N | /64kbps
10 Ethernet ,2005.4
p.348, 9-2
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OTN

B OTN Optical Transport Network

v ITU-T

ITU-T G.709/G.874

v 2.5G/10G/40G 3
» SDH/SONET

® OTN
GbE/STM

GbE/STM/ATM
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! OTN

OTU-1 2 666 057.143 kbit/s OPU1 2.48832 48971 ps STM-16
OTU-2 10 709 225.316 kbit/s | OPU2. 238/237%9.95328 | 12.191 ps STM-64+
OTU-3 43 018 413.559 kbit/s | OPU3 238/236%39.81312 | 3.035 pus STM-256+
OTU: Optical Channel Transport Unit
OPU: Optical Channel Payload Unit
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OTN

B 3-layered structure (standardized in ITU-T G.872)
v/ OP: Optical Path (OCh: Optical Channel)
v OMS: Optical Multiplex Section
v OTS: Optical Transmission Section

B Server-Client Model

() [—1/ ) client
opTrail
A opConnection ) (YopConnection
O \Z J AV J o
omsTrail omsTrail
o “omsConnectlonl 0 O ”omsConnectlon\ O O “omsConnectlon] 0
otsTrail otsTrail otsTrail
OPXC/ L-REP OPXC/ OPXC/ server
PAD (WDM Linear Repeater) PAD PAD
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OTN

(MO)

The MOs for the OTN and for the OXC'’s were developed by referencing and
re-using existing standardized MOs for SDH network and for ATM network.

for SDH: described in ITU-T M.3100, ITU-T G.774 series.
for ATM: described in ITU-T I.751.

Newly Defined

networkR1 Managed Object
(NW-OpS)
l
managedElementR1
otsNetwork |  jomsNetwork opNetwork (NE-OpS)
otsTrail omsConnection omsTrail opConnection opTrail
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OTN

(O-NNI)

Optical Transport Module (OTM-M)

/Opt. section

OH channel

i

Opt. section payload channels

Ch#1

Opt. Transpo

Ch#M

\

rt Unit
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!

A

[OP-OH information] OTU OH
* APS channel
«BIP RS (255, 239)
* User channel OCh Payload
' | opuoH STM, G-Ether, ATM FEC redundancy
OCh OH
@ NTT Copyright Nippon Telegraph and Telephone Corp. Internet Week 2005 T23 Page 53
OTU ITU-T G.709
I
B 125usec
[ ] OCh-OH OCh 3
B OCh-OH End-to-End
|
1 15 17 3824 3825 4080
1 OTU OH RS (255, 239)
2
3 ODU OH OCh Payload
4 STM, G-Ether, ATM FEC redundancy
< Optical Channel Data Unit 5
Optical Channel Transport Unit
OTUL: 2 666 057.143 kbit/s,
OTU2: 10 709 225.316 kbit/s,
OTU3: 43 018 413.559 kbit/s.
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OTN

H OTU
]

OTU-OH)

FAS: Frame Alignment Signal
MFAS: MultiFrame Alignment Signal
SM: Section Monitoring

64 Frame
ID)
BEI/BDI/IAE/BIAE)

GCC: General Communication Channel
RES: Reserved

1]2]3]a]s]s

78] o 0 u]12]13]14

1 FAS

MF
e @ Gceo RES

3824 3825 4080

1 OTUK OH RS (255, 239)
2
3 OCh Payload
4 och OH STM, G-Ether, ATM FEC redundancy
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OTN OP-0OH)
I m OPU
|
v Inter-Domain End-to-End
v Provider A (PM )

- B (TcM1

RES: Reserved

TCM: Tandem Connection Monitoring
TCM ACT: TCM Activation Deactivation Control Channel
PM: Path Monitoring

)- A (PM )

FTFL: Fault Type & Fault Location Reporting Channel
APS: Automatic Protection Switching Coordination Channel
PCC: Protection Communication Control Channel

64 Frame 12]3]a]s]e|7]8]ofw][u]12]13]14
RES e TCM6 TCMS TcM4 ) |
PC_TcM3 TeMz | Ttomi | em— | Exp
ecc | eec | APS/PCC | RES
1 14 17 38243825 4080
N O R B N I O I RS (255, 230)
2 .
3 el Cl Och Payioad
4 OCh OH STM, G-Ether, ATM FEC redundancy
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ITU-T OTN
G.694.1 | Spectral grids for WDM C (125GHz 100GHz
applications : DWDM frequency grid
G.709 Interface for the optical transport | OTN SDH/SONET +
network (OTN)
G.798 Characteristics of optical transport | OTN NE OTN
network hierarchy equipment
functional blocks
G.8080 | Architecture for the automatically
switched optical network (ASON)
G.8251 | The control of jitter and wander OTN
within the optical transport
network (OTN)
G.872 Architecture of optical transport OTN OCh/OMS/0OTS
networks
G.874 Management aspects of the optical | OTN
transport network element
—1
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|
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v
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|
| u
v v 3D MEMS

v' 2D MEMS
v PLC X
» TO (Thermo-Optic)

MEMS: micro-electromechanical system
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B Micro Electro Mechanical Systems
]

www.lucent.com

\
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’ MEMS

2D-MEMS

Input

Light Beam X/“

MEMS Mirror Substrate

¢ MEMS Mirror
Output Light Beam

( 2D-MEMS ]
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MEMS Mirror
Substrate 1
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( 3D-MEMS ]
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MEMS

(@ NTT

<]

Lucent(LamdaRouter)

L. Y. Lin et al.: “Micoromechanical Optical-switching Technologies for WDM Networks,” LEOS

Summer Topical Meetings, p. 57 (1999)
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MEMS

Y. Yamabayashi (NEL)
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MEMS Y. Yamabayashi (NEL)

| Calient GlimmerGlass

| 4096><4096
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MEMS

«J. Hecht, “All-optical networks need optical switches,” Laser Focus World: May
2000, p. 189

150V
MEMS Sl | hanical S
D.T. Neilson, et al, OFC2000, MEMS: Micro-Electro Mechanical System
PD12-1, 2000
L[]
[ ]
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Figrre 2. i1 i wwitch bimod an iGNNGS, aach miror (i maspendently.
allowing i f0 pads M8 signal D amy other miroe and e 10 8y npubaimin s,

From “PhotonicsSpectra March 2000”
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Mach-Zehnder

Silica-based
Waveguides

Silicon

Substrate

(@ NTT

[ ]

Thin Film Heater
(Phase Shifter)

b Directional Coupler
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|'Id,h~¢.5w
_] Applied Power L
i f .II

L L

Optical Output
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10 20 a0 40
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Insertion Loss < 1 dB
Extinction Ratio <30 dB

T. Goh, et al., IEEE Photon. Technol. Lett., Vol. 10, p. 810, 1998
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J. E. Fouquet et al., “Compact
Scalable Fiber Optic Cross-Connect
Switches,” LEOS Summer Topical
Meetings (1999), 59
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