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Cisco footprint in optical networking

Market entrance in 1999 through Pirelli, Cerent and Monterey acquisition

Cisco continues in investment into advanced optical technology
v CoreOptics acquisition to obtain coherent optical technology (CP-QPSK) and MLSE

v Massive investment Cisco ONS 15454 MSTP future functionality including 100 Gbps technology
and beyond

Flexible, zero-touch optical networking
v Market leader in two degree and multi degree ROADM technology and packet optical transport
v Support for omni-directional and colorless ROADM available

v Automated optical control plane in the roadmap

Tight integration with core routing, Metro Ethernet and TDM technology

v IPoDWDM technology for close integration of core routing with Cisco ONS 15454 MSTP or
3rd party optical transport system

v’ Xponder technology for Metro Ethernet integration
v MSPP on the Blade for integrated TDM solution

High quality planning and management tool
v' Comprehensive design and validation tool available to customers (Cisco Transport Planner)
v Enhanced craft terminal for initial setup and deployment (Cisco Transport Controller)

v Advanced management suite (Cisco Transport Manager)



Cisco ONS 15454 MISTP

Platform introduction and overview



Cisco ONS 15454 MSTP
Fully reconfigurable, intelligent DWDM platform

 Carrier Class DWDM Transport i
- Combines TDM, Ethernet, SAN and video services (fully i !‘
integrated with Cisco ONS 15454 MSPP) P il
* Originally introduced in 2003 as advanced metropolitan DWDM
platform (broad services range, 800 km reach)

* Through several releases evolves into platform covering all o1 e "
requirements for enterprise BC/DR solutions, metropolitan DWDM S .
networks and LH applications (2300 km in release 9.2) L

* Flexible optical networking platform

» Cost effective Reconfigurable Optical Add/Drop Multiplexers
(ROADM) with support for optical mesh

* Full band Tunable 10G Lasers, modular client interfaces
 Tight integration with IP core routers (IPOoODWDM strategy)

* Future proof extensible platform
» Up to 112 wavelengths available for the platform today
» Support for 40 Gbps transport, 100 Gbps demonstrated in public
* Further developed to extend the reach and functionality
* High level of investment protection



Cisco ONS 15454 MISTP

Examples of installations in Central and Eastern Europe
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Cisco ONS 15454 MISTP

System performance, topologies and supported
interfaces



Cisco ONS 15454 MSTP Chassis (ETSI) - M12
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New smaller chassis - M6 and M2

New MSTP Chassis - R9.2 6 Slot ONS 15454 MSTP
= MSTP Line card Backward Compatibility
(SM-ROADM, OTU2-XP, 10G DME,
Ethernet-XP, etc...)

= Improved Cooling

= Integrated OSC

= Integrated Multi-Shelf Management

= Integrated Database Back-Up
= Both ANSI & ETSI compliant
= Both AC & DC Power Options
= >50% Footprint Reduction




Cisco ONS 15454 MSTP release 9.2:
Network Topologies (examples w/o RAMAN)

ROADM
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* Ring
» Single span point to point

Single Span: 42dB max w/OSC
44 dB max w/o OSC (w/o RAMAN)

* Multi span point to point (bus)

Terminal Amplified ROADM Line Amplifier Passive OADM Terminal

» Optical mesh - manually patched
(OIC) or using WXC (OXC)

Point-to-Point 2300 km w/o OEO
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Cisco ONS 15454 MSTP - native client support

Wide range of telco and enterprise client interfaces

Data Storage Video 2R
*E - 1G FCIFICON *DV-6000 *Any rate from
- FE «2G FCIFICON  <HDTV 100 Mbps to 2.5
- GE « 4G FC/IFICON  -SDI Gbps
10 GELANPHY +8GFC/FICON  +D1 video
«10 GE WAN PHY -+10G FC/FICON +DVB ASI
« 40 GE « ESCON
«ISC 1
«ISC 3
» Sysplex CLO
» Sysplex ETR
« STP

* 5G Infiniband
= BENEFIT: High flexibility in system deployment, most of applications
covered
= BENEFIT: Broad range of potential service offerings
= BENEFIT: 40Gbps support allows for further bandwidth scaling



WDM system anatomy — transponder based system
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'OEH’ = transponder
'‘Grey' MM/SM

850/1310/1550 nm Primary functions:
- wavelength conversion

ITU-T Grid for - G.709 encapsulation
CWDM or DWDM - FEC/EFEC
- protocol monitoring
- service demarcation point
- OFC




Cisco ONS 15454 MSTP
2.5Gbps Service Cards

SONET/SDH Ethernet SAN Video

1xGigabit Ethernet ETR/CLO
1G FC/FICON SDI

2G FC/FICON DV6000
HDTV

0C-3/STM-1
0C-12/STM-4 )
OC-48/STM-16

8xESCON
2x1G FC/FICON
1x2G FC/FICON

:x(;igabit Ethernet
= Simple planning, sparing, and ordering with multi-rate, multiprotocol and pluggable optics
= Optical, G.709 and payload monitoring
= FEC support at 2.5Gbps transponder
= G.709 support, trunk lasers 400GHz tunable in 100GHz grid
= Client 1+1, Y-cable and splitter protection



Cisco ONS 15454 MSTP
10Gbps Service Cards

SONET/SDH/OTN Ethernet SAN

I 10Gb Enhanced Transponder
r,—'-, 10GE LAN and WAN PHY

4x2 5G Muxponder 10Gb Data Muxponder
J 4xSTM16 — OTU-2 8xGE 4 8x1G FC/FICON/ISC-1
4x 2G FC/FICON/ISC-3
GE/10GE Crossponders 21 4G FC/FICON
GE/10GE
MSPP on the Blade
STM 1/4/16 and GE

= All 10G applications covered by 1 transponder,

= Aggregation cards reduce the cost of service delivery

= Full C-band or L-band tunability - 80 channels @ 50GHz spacing

= FEC and EFEC support (G.975, G.975.1), G.709 support

= Optical, G.709 and payload monitoring, Client 1+1, Y-cable protection and 'splitter' (XP)
= MLSE support for PMD challenged fiber

WS



Pluggable client interfaces
Integrating flexible core with cost effective edge

Type/category

Grey optics 850 nm SFP
Grey optics 1310 nm SFP
Grey optics 1550 nm SFP
Grey optics 850 nm XFP
Grey optics 1310 nm XFP
Grey optics 1550 nm XFP
CWDM client optics
DWDM client optics

Electrical client SFP

1000BaseSX, MMF FC clients

1000Basel X, SDH SR/IR clients, FC SMF clients
1000BaseZX, SDH LR clients

10GE, 10G FC

10GBaselLR, 10G FC, STM-64

10GBaseER/EW, STM-64 LR

GE, 1/2G FC, STM-16

GE, 1/2G FC, STM-16, 10GE, 10G FC, STM-64, OTU-2

10/100/1000BaseT for GE Xponder

BENEFIT: Lower opex through common sparing with other Cisco products
BENEFIT: Per port reach and rate selection

BENEFIT: Tight integration of CWDM and DWDM from network perimeter
BENEFIT: High transponder reusability for different services

http:/lwww.cisco.com/en/US/prod/collateral/optical/ps5724/ps2006/brochure_c02-452560.html
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40Gbps transport

What is the market demand?

Compatibility with existing 10G systems.

channel spacing

10 Gbit/s
Optlcal spectrum

Optical spectrum

A

40 Gbit/s NRZ signal 10 Gbit/s NRZ signal B 4
I < .
10 @
A B 4 ﬁ Jy J\
| Jﬁfj’Ljﬁﬁ : . dl
= M0 GH ﬁﬁ'lw = 20 [GHz
(ptica Freguency relative to 1534 THZ[GHz] Cwdicel Frequzncy relatve fo 193 4 THz [Ghz] % ‘-..—. 4° Gbit‘rs
. o
New modulation formats are needed!
Modulation Attributes
Amplitude Phase Polarization
NRZ DPsK | | [DaPsk PM-X’
CsRz | [ PseT QPSK P



- 000000_00000000_]
40Gbps transport

Technology options

Parameter 10G ODB DPSK DQPSK | CP-DQPSK
NRZ
Required OSNR B2B (dB) 5 13 8.5 8 4
Reach (km) >2000 >500 >1000 >1000 >2000
50 GHz Compatible Y Y Y Y Y
Chromatic Dispersion 500/800 250 650 750 20,000

Robustness with 1/ 2 dB of
OSNR margin (+/-ps/nm)

PMD Robustness with 1/ 2 10/14 2.5 2.5 /8 > 25
dB of OSNR margin (ps)

Complexity LOW LOW LOW HIGH




DQPSK - 4-Level Phase Modulation

bits “11” 7z/ 2 I

-~

= Four “signal points” are used

= This way, each “phase”, or
“signal point”, carries two bits

bit 10"

bits 00"
37/2



CP-DQPSK Solution

Dual Polarization DQPSK with Coherent Detection

Transmitter: Two QPSK signals are muxed in polarization

A

‘10’/,/\.‘\0(:’ + ‘10’/,/“\\‘0;0’
‘11’\\/.‘/01’ ‘11’\\/./‘01’

20Gb/s 20Gb/s

10Gb/s
QPSK1 Modulator
10Gb/s
- Sl
QPSK2 Modulator

10Ghis { 40Gb/s = 10Gbaud

L

Same Optical
Bandwitdh as a
10G NRZ!!

10Gbaud signal
propagate into
the fiber as a
10Gb/s signal



Coherent Detection and Post Processing
0

Processing

-1
Optical
Linear
System

* RX Laser serves as Local Oscillator to provide a polarization and phase
» 90° Hybrid converts phase modulation in amplitude modulation

» Coherent receiver with Digital Signal Processing (DSP):
» Synchronizes to carrier frequency and phase electronically
* Recovers Polarization electronically
» Compensates CD and PMD electronically

Key Benefits:

« ~3dB better noise tolerance vs. conventional (~2x distance)

« Can compensate huge amounts of dispersion (>200x more than
conventional)

» Usable for 40Gbps and 100Gbps, can scale to higher speeds

-




Cisco ONS 15454 MSTP
40 Gbps Service Cards

OTN SONET/SDH Ethernet SAN
¥
OTU-3 STM-256/0C-768 40 GE CBR

40Gb Muxponder RZ-DQPSK/CP-DQPSK

4x10Gb OTU-2 4x STM-256/0C-768 4x10GE

4x10Gb OTU-2e

4x10G FC
4x8G FC




Journey towards 100Gbps

= 100GE commercial availability expected ~ 2010
= 100G DWDM interface expected within following 12 months

= |nitial deployment will be limited to Core IP backbone
network

= Customer can anticipate the deployment for other
applications only if pricing will provide better trade off
respect 40G

= Same requirements for interoperability with existing systems
built for 10G transmission

= Standardization effort in IEEE and ITU-T



Cisco ONS 15454 - 100Gbps program

= CP-DQPSK Modulation, 50,000ps/nm | ST 1]
CD robustness, 30ps PMD robustness

= 100Gbps transmission will leverage on

3 cards that can be differently bhdp gt o
combined:
100GE/OTU-4 Full C band tunable Line Card
Cisco ONS 15454 MSTP -
10x10G Client Line Card %l | ;E
Mixed 40G/10G Client Line Card Gisco CRS — oo OHES

= Common development between
DWDM Optical team (ONS), ASR and
CRS

= The 3 units can be placed in M2 or M6
and chassis

Cable guide




WDM system anatomy — colored client signals

1) e

t
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Client equipment
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- Wavelengths
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SDH Colored opt -
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FC — Wavelength Optical
B'C’SFM <= Multiplexed Amplifier
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Cisco ONS 15454MSTP multivendor interoperability
Alien wavelength support

Available options: 1. Technology: o
+ Transmitter characteristics:
*Colored pluggables: + Modulation format: NRZ / ODB
* Transmitter type: MZ / DML /
- DWDM XENPAK, X2, XFP Mt
- DWDM GBIC, SFP - Receiver characteristics:
. . * Receiver Threshold: Opt/ Avg
DWDM line cards (e.g. from MSPP) . no-FEC / FEG | E-FEG
* IPoverDWDM interfaces * 2R/3R

. . rd 2. Bit Rate
* Generic s'QnaI (eg from 3 party) 3. Sensitivity Back-to-Back

4. TX Optical Output Power Range: Pmin +
Pmax [dBm]

5. TX Wavelength Stability: [+pm]

6. Chromatic Dispersion Robustness

7. Scale Factors: F-PPL, F-POL, F-
OSNRPL, F-OSNROL

8. Gaussian X-Talk-penalties
9. Single-interfering X-Talk penalties

= BENEFIT: High degree of interoperability with 3@ party equipment

= BENEFIT: Lower cost per channel where transponder is not needed



Cisco ONS 15454 MSTP - support for both
options

ITU Line
Card

Optical
Add/Drop

Grey Line
Cards Optical i
N Amplifier '
OEO OEO
-‘ < DWDM DWDM ' ]
Multiplexer Demultiplexer

Transponder Transponder



Advanced monitoring functionalities
Monitoring of multiple levels of communication

= Optical parameters
— signal levels

— laser bias

= OTN

— G.709
— FEC/EFEC statistics

= Payload specific
— RMON like information for ethernet
— 8B/10B, running disparity for FC
— SDH specific
— others (ESCON, ...)



Automatic Power Control
The tool for keeping the network operational and stable

Master node « Keep either power or gain constant on
each amplifier
Am— Site G r
oo S

« Avoid BER or non linear effect
site A \ « APC automatically starts when network
/ ng detects needs for a gain correction
 No human intervention required
« Correct amplifier power/gain
 whenever the # of channels changes
« to compensate ageing effects
« To compensate changing in operating
conditions (e.g. temperature increase)

BENEFIT: Automatic reaction of network to fast and slow changes in
the network



Cisco ONS 15454 MISTP

Muxponding, crossponding and MSPP integration



-
Flexible muxponding
Effective use of bandwidth by Cisco ONS 15454 MSTP

2.5G DM 4xSTM-16 ->0TU2
8 ports Muxponder
*GE *4 ports
*1/2G FC *STM-16 clients
*1/2G FICON ODU1 into OTU2
*ESCON
*signal mix
supported

= BENEFIT: Better lambda capacity utilization
= BENEFIT: Higher service density and flexibility



Ethernet enabled DWDM
Solution components - GE/10GE XP/XPE

10GE crossponder Features
*2x 10GE ports (UNI) -Smart optical ring protection based
*2x 10GE ports (NNI) on G.709 overhead (sub 50 ms)

1 -Configurable as muxponder,
transponder, 10GE regenerator and
in L2 switch mode
*SFP for GE ports
*XFP for 10GE ports (DWDM or
'grey’)

«Can interoperate with IPoDWDM
card in routers

Enhanced version available in
release 9

CARRIER
ETHERNET

MEF

Certified Compliant




Cisco ONS 15454 MSTP flexible optical networking
MSPP on the blade

= BENEFIT: Better lambda capacity utilization
= BENEFIT: Higher service density and flexibility
» BENEFIT: Compact MSPP integration



Cisco ONS 15454 MISTP

Reconfigurable OADM



Reconfigurable optical add/drop multiplexers
Evolution steps

= Basic implementation
—2° ROADM
— Multidegree ROADM (optical mesh)

= Enhanced functionality
— Omnidirectional

— Colourless

— DWDM aware control plane

= |ntegration and space/power efficiency
— Single module ROADM



NEW

Increasing flexibility of optical networks

What is a ROADM?

= ROADM (Reconfigurable Optical
Add & Drop Multiplexer) is an
optical Network Element able to
Add/Drop or Pass th.rou%h any
wavelength composing the DWDM
spectrum

— A ROADM is typically composed by
2 line interfaces and 2 Add/Drop
interfaces

Typical ROADM implementations
have Add/Drop interfaces dedicated
to a direction

— As a side-effect, if it is required to
reconfigure the connection to drop the
channel from a different side the new
channel is sent to a different physical
port: this would require to manually
change the cabling of any connected
client equipment

1 ROADM

1 west

Add/Drop Add/Drop
West East
Directional ROADM

1 ROADM ROADM UL
1 West East IR

Add/Drop
West East

Add/Drop



What is an Omnidirectional ROADM?

Directional ROADM

Omnidirectional ROADM functionalities
can, again, be understood comparing it

with a Directional ROADM ROADM ROADM
— A Directional ROADM always add/drop a i 1 West East

given wavelength from/to a given Line Side:
channel #1 is always dropped from West
Side

— If it is required to reconfigure the
connection to drop the channel from a
different side the new channel is sent to a
different physical port: this would require to
manually change the cabling of any
connected client equipment

A Omnidirectional ROADM, on the ;
contrary, can be reconfigured to drop j§ ROADM ROADM
ANY wavelength from ANY Line Side: i i West

— For instance we can start dropping the

red wavelength from the West Side

— and reconfigure the ROADM to drop the :

red wavelength from the East Side on the | AN Switch Fabric
same port !

Omnidirectional ROADM

— No re-cabling is required



What is a Colourless ROADM?

Colourless ROADM functionalities — Coloured ROADM

can be understood comparing it
with a Coloured ROADM

— A Coloured ROADM always § ROADM -
add/drop a given wavelength from/to — West

a given port: channel #1 is always
dropped on port #1

— If it is required to reconfigure the
connection to drop a different
wavelength (i.e. channel) the new
channel Is sent to a different physical
port: this would require to manually Colourless ROADM
change the cabling of any connected iy |
client equipment ! !

A colourless ROADM, on the 1 ROADM
contrary, can be reconfigured to d West
drop ANY wavelength on ANY port: g

— For instance we can start dropping |
the green wavelength HHFHH -

— and reconfigure the ROADM to
drop the red one on the same port

— No re-cabling is required




Single Module ROADM (SMR)

o

= Next Generation ROADM Technology ~ Mi™~,

— Hyper Integration:

— Booster

— Preamplifier

— Wavelength crossconnect

— OSC add/drop

— Integrated Optical Channel Monitoring

— Consumes ~40% less Power

— Address terminal, 22, 3% and 4° ROADM
applications

— 15454-40-SMR1-C=

— 40chs Degree-2 ROADM with integrated
Pre-Amplifier.
— 15454-40-SMR2-C=
— 40chs Degree-4 ROADM with integrated
Booster & Pre Amplifier

= Attractive pricing with PAYG bundles




Cisco ONS 15454 MISTP:

Comprehensive design tool - Cisco Transport Planner
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Cisco ONS 15454 MSTP flexible optical networking
Automatic Node Setup
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LGP dwidm.hub site.power. Expressiy -12.0  (dbr)
dwidm.hub _site.power. QuthduxE -13.8  (dbr
WWDM-ANS dwedrn. b site power. Oty -13.5  (dbrn
dwidm.oadm site.power.DropB1E -14.0  (dbrm)
dwdrm.oadm  site. power DropB 1 -14.0  (dbm) |
Retrieved: July 1, 2003 8:50:47 PM CDT from node

|NET |CKT

BENEFIT: Fast network deployment and setup



Cisco ONS 15454 MSTP:

Management Applications Options

Cisco Transport Controller (CTC)
Installation and setup

Full node/ring management capability

Cisco Transport Manager (CTM)

EMS/NMS layer applications for advanced optical
management

CORBA/TL1 and SNMP NBI available for OOS
integration

Cisco Transport Planner

Network design

N

Network modelling

Computer-aided installation: from network design
straight to installation

OSMINE completed
TIRKS, NMA and TEMS



Cisco Transport Controler
Views & Navigation

o Transport Controller P[] 5|
le Edt Wew Tools Help

Ao e st @ e+ alo|no) =]« 9 a

Summary | iyl Exlorer | -
ROADM 15 m——
0 M3 0 M File Edit Wiew Tocls Help
Hode Addr : 10.89.204.15 - KR NG ER ER R EEE i)
IPv6 Address : wmmown Summary | oo Eicdorer |
Booted @ 2/16/03 3:13 PM ROADH 15, shelr 1
loer T c1senis b el lef ] ko fete \ D D
Authority : Superuser 11 e ] R
dlot 1: QFT-EST op7|ar 1 pawss oo ohix| 12 [recelose roce| 192 fiose
SV Version: 09.00-008I-17.17 flov 1 oFTET FRLlAnE LSt R
0 ANSPO Defaults : Factory Defaults Slot 3¢ 40 WSS CO i o I I 3
: : o APC state : Side & - Ensbled . Slov 5 a0 DX 0 = ==
Eile: Edit Wew To _ Slot 6: M3-T3C-L0OT e B o
Eile Ei i ik Side B - Enabled - 5 [ (v s
St 7 ToC =
Slot B: 03CH o o
ﬁl @ || ﬂ || @ Side : A In (Shelf 1 - Slot 1) el [ e 1 a1 ? Slov 115 TCE ] |
out (Shelf 1 - Slot 1) Slov 12: M5-I5C-100T [] []
%lot 13: LOGE_XPE UNE AN LN
Summary = e H1 A L i AU state ¢ side A - Enaplea
s B In (Shelf 4 - 5lot 1) Shelf o 41—
out (Shelf 4 - Slot 1) — side PAIn e [ D
| e (e 1) | Active, TR, Alerm Profle: Inherked | 491616 17
CR o =l Bl
% Alarms | i
#larms | Conditians | History | Gireuits | Provisioning | Inventary | Maintenance | i lf“r‘”ml Pt e o S h If V' * [=] =
. o [ Ref [ N Do =
tom | Ref | wew | Date | oObject | Egpt Type [ slot [ Port | wavelength | Path widh [ < T e iew
i 5
Multi-Shelf or Node/NE Vi
ulti-Shelf or Node iew |[I ‘ - N
Synchronize Fiter. Delete v, [W7 e
4 | !
Synehranize Filter ., Delete Cleared Alarms | [~ AutoDelete Cleared Alarms

. L 5 ADM 15 Shelf 1 - Cisco Transport Controller _(al x|
= Fle Edit View Tods Help
. | 8] et ] el o] @] 2 -« | [
o ] Summary | dtuicrk Evplorer |
3 R OADM 25 ROADM 15 Shelf 1, Slot 1 OPT-BST
|
T Service State: IS-HR GRS
H . | RE TR
Network View - , o i
\ B Z2:003-AU, AIN3 4
ROADM 23 1 . pzfz 3 I5-IR -
4 Port 4:IS-NR Live: 58] 58]
{ROADM Z3ROADM: CR:0 M0 MN:D T
Blarms Conditionsl History: Circuits I Pro\xisioningl Maintenancel =
Circuits Cireuit Marme — | OCHMC Wlen I T I Type I Diir I St I Alarms | Conditions | History | Circuits | Provisioning | Inventory | Maintenance | Performance |
T taum | Ref [ mew | Date [ object [ Port [ wavelenath | pathwidth [ sev [ st [ sa [
alls
= Card Vi
4 |
4 | |
Create, .. | Edif., | DEELET. | Filker. .. | Search... | INetworP. ally = I Synchrorize | Fiter... | Delote Cloared flarms | [ AutoDelete Claared Alarms = Heb

* If the top-level node view is a single shelf (not multi-shelf) this is referred to as Node/NE View



Cisco Transport Controler
Alarms Pane

: sco Transport Controller
File Edit View Tools Help

ale 8| slo| @] el=| e s|e]n]a] =] «f ~]

Il =181x]

Summary INetworkE)qJJorerI 2
Network View
PR 6M1 | ASMN e :
: — s
a8
ncpsd ‘HR‘_ -

1

Alarms | Conditions | History | Graits | Provisioning | Maintenance |

KT
R MEA
: R KLPMEMP
Ml | R
1 07:32:46 UTY Ml R
04/01/01 19:38:02 15T jle=s MI| R
05/02(01 10:42:4315T | neps3 Ml R
11/05/03 09:51:0515T | nep51 Mi| R
06/13/03 14:53: 13 15T ncps2 Ml R
'S 0O5/25/03 0 20UTC ncpss SYSTEM MM c
04/06/01 13:47:28 UTC ncpss. SLOT-7 TEL 7 MM R Protection Unit Mot Available PROTMNA
04/06/01 13:47:33 UTC ncpaa BITS-1 MN | R Loss OF Signal LOS
04/06/01 13:47:33 UTC ncpaG BITS-2 MN | R Loss OF Signal LOS
04/05/01 13:47:33 UTC ncpss SYMNC-ME TN R Secondary Synchronization Reference Failure SYMNCSEC
04/06/01 13:48: 12 UTC nepaa PVWRE MM | R Battery Failure
04/06/01 13:49:29 UTC ncpsa SLOT-10 XC10G 10 L] R Protection Unit Not Available
04/06/01 13:56:07 UTC nepaa FAC-16-1 QC48 16 1 03} =4 SDCC Termination Failure
04/06/01 13:56:07 UTC ncp5a FAC-16-1 0Cc4s 15 1 T R Loss Of Signal
o Q5/25/09 023734 UTC ncpss SYSTEM o] = Loss of connecton between node and CTC
11/23/06 07:32:35 UTC ncpss SLOT-7 TCC 7 MM R Protection Unit Mot Available
11/23/06 07:32:496 UTC ngpss BITS-1 LI} R Loss OF Signal
11/23/06 07:32:96 UTC ngpss BITS-2 LI} R Loss OF Signal
T e o P T = e

| e —

Synchronize Filter... Delete Cleared Alarms | ™ AutoDelete Cleared Alarms




]
WDM Span Check (Non-Raman link)

ROADM 23 - Cisco Transport Controller
File Edit Wiew Tools Help
A0 & gL M #9438 SIB £ ¥

Surnmary |l‘-\letwork E_xprorer |

ROADM 23
r  ora |

El\lode Addr : 10.89.204.23

IPso Address : unknown

Booted 1 276709 5:38 PM

TUser : CISCO15

| duthority @ Superuser

I SW Version: 09,00-008I-17.17

Defaults : Factory Defaults

APC state : Zide & - Enabled
5ide E - Enabled

|< I i | >

| Alargs L_(;gp_cﬁtions || History | Circuits || Provisioring | Inv_gp_t_ogi Mainkenance |

| oS Side Measured By Min Exp. Span Loss (dB) | Max Exp. Span Loss (dE) . Meas. Span Loss (dB) Resolution (dB)
A [CHAMNMEL [10.0 |25.0 333 2.5
eoftware |\E |CHAMMEL 10,0 lz5.0 18.9 1.5
| Rﬁgnostic_
ll Alarms I Conditionsl Historyl Circuitsl Provisinningl Inventory | Maintenance I
Mur | Ref | MNew Date Object Eqpt Type | Slat | Port | Sev | ST Sh Caond Description Dl
1931 | 1931 0223009 12:58:27 C5T LIME-1-1-3-Rix| ©OPT-BST 1 5 i R SPAMLEM-QUT-0OF-RANGE Span Length Out of Range i

[ Retrieve Span Loss values ”_ Reset ] Apply




Circuit Provisioning / 1

2. OCHCC example... from Circuit
] Attributes user can choose protocol type,
data rate, wavelength, protection option,

rcuit Creation

Sl e and the final service state of the circuit
e and interface ports... then Click Next...
~izircuit

T Tunnel
WT Aggreqation Paink
it | I - I | Mame: [OCHCC #1
WT-y ' : ’
OCHMC CISCO THRE! |DCHII

[ Cisco Transport Controller OCHTRALL

lie Edit Wiew Tools Help OCHOC SiZB: ISONET LI

®|m| 8] s|u| 5

e jocie2 B

oM
e OCHNC Wavelength: |1530.33 im ]
Major 0

Minor

|C Biand ;I IQ":I':I LI
¥ Bdirecticnal - for OCHNC 0n|y
I Pratection  for OCHCC Splitter or PSM protection only

~5State

State: |15 -]
I¥ Apply to OCHCC ports |IS 'I Enable interface

=Back Mexk = Firisti Cancel Help

Alarms | Conditions

Circuits.

Rolls | GE-xP ROADML.
SULAN |GE=

DOCHTRAIL
. 5 GCHTRALL 2-way
" 1530.33 rm 5 OCHTRALL Zway
1535.82 nm it OCHTRATL 2-way
1535.82 nm 5 OCHTRATL Zeway
1530.33 nm 5 DCHCC Z-way
] 1560.61 nm OCHCC
CRS-1 PLIN 1553.73 tm OCHNG

RED[OMNT 11/514/p3s/i

R L'ﬂ

Stope: |hetwork (al) - 'ﬁ?l Help

Y 1. From Network, NE, Shelf, or Card view > Circuits
tab click the Create button to bring up the Circuit
Types window... Select a circuit type and click Next
to bring up the Circuit Attributes window...

Croaiz |[ Edtn, | Deleten Fier... search |




]
Circuit Provisioning / 2

%2 Circuit Creation 10| x|
Circuit Attributes Source 3. Choose Source and Destination: The
Narne: OCHCC #1 Mode: [OMAI 11 =] circuit attributes chosen previously act
e O gy || Source [OTSlines as a filter... only nodes with cards

O

% Circuit Creation

having the selected attributes will be
available as sources and destinations.

Circuit Attributes D ESETE
Applyto OCHY Name: OCHCC#1 vod: | I —  If there is more than one card in the
OCHNC Wa e ONETIOCA 3 Destination TS Lines node with the selected attributes they
OC'; Direstion: 2 way will all be available as choices...
[ ale’

Apply to OCHCC ports:
Pors state: 5

In: Islll'pSII'.D.

QCHKC Wavelength: 1530.33 nm SIot:lsIotl?(Txp_... 'I
OCHMNC DCM: Mo Iﬁ i i i
rotestian. Mot required port:[T (et ous Fien | Indicates the entry/exit points of

the circuit to/from the node, based
on interface slot/port chosen.

sSource
OwMI 11051 pClisnt-1

FEimist

Cancel

Creation

CQCH Circuit Attributes Preferences

ircuit Attributes

Mame: =auto-assigned= ~Trunk Setting
Tv.pE: OCHCC ~Current Yalues
Size: SOMET/OC-182
Direction: 2-way Service State ITU-T @.70... FEZ SF BER. SO BER. Mapping
State: 15 Source QOS-M8,0SELD Enable Enhanced LE-5 1E-7 Synich
Applyto OCHCC ports: False Deskination Qi0S-14,0SELD Enahle Enhanced 1E-5 1E-7 Synich

4. Choose trunk attributes (if different
from current). These changes cannot be
made on the interface if the trunk port is

in IS state...
n-U'I'ﬂ'Im T e

~Provisioning Yalues

ITU-T 5,709 OTN: IEnabIe vl FEC: IEnhanced vl SO BER: |1E-7 hd
ISynch vl

Mapping:

—Protection

[~ revetive Reversion Tme (rin): 52 -] enable/set revert time for protection

zBack | Mext = | Firish ||Cance|| Help I




Circuit Provisioning / 3

OCH Circuit Routing Preferences

Routing ©CH Trail Circuit for OCHCC Path

i My
: i
E

77
3 21\3‘%@”@: OMNI 11+
a’:‘ Source

MESH 17 s1pTrunk-2

50
ROADM 25 B g
P d
TN
e

Kl

.{g‘_‘g;ﬁv { @ ;I
in ROADM 1
I o
OMHNI 27*
Drop ;
s1 7T runk-20 B
\ﬁlx

Selected Node:

|IROADM 13

Constraints | Spans |
- Included Modes:

~Excluded Modes:

(2) ROADM 15

Remove

5. The Circuit Routing Preferences screen

evaluates the default route (blue arrows)
through the network based on the chosen
source and destination and allows the user
to choose an alternate route (mesh only) by
including or excluding nodes. Once nodes
are chosen the changes must be applied
(Apply) and CTC will attempt to evaluate a
new route...

Routing GCH Trail Cireuit For OCHCC Path

OCH Circuit Routing Preferences

wry
|_\': .=’ J
QM| 27+

RO’AE:ZJM 1%@

Diin : ROADM 13
17T runk- m .
5
MESH2I i
‘A 4 OMNI11*
= s Source
Wz st/pTrunk-2
. ]
@ Routing evaluation succeeded. b
4] v
-S.;Iected Mode:
{RoADM 15
Constrairiks | Spans |
~Included Modes: [ Excluded Modes: 1 Include |
|(1) ROADM 13 === |
fdvanced ... |
+ Up |
6. Once the desired route is |
chosen just click Finish and the -
. iy = . . . |
circuit is activated and shows in =
CTC Circuit list...
Apply| |
‘ I Reset |
<Back Hexts || """ Finish | Cancel | Help I




]
DWDM Functional View

= Available since 8.5

= Displays logical port connections between Amp, Filter, and OSC units for all available optical
sides, based on internal connections list

= Useful for understanding optical signal flow
= Show TX/RX power on a connection
» Rearrange card and link objects

SIDE A
F e [

% ROADM 13 - Cisco Transport Controller

File Edit Wew Tools Help

Boast|E o v a6 S « T

o

Surnmary: |Netwnrk Explarer |

ROADM 13
ocr  |NCE |  omMn |
£t
Node Addr : 10.89.Z204.13
IPwe Address : unknown A
Booted v 2716700 3:16 PM —
User + CISCO1S

Authority @ 3uperuser

SW Version: 09.00-008I-17.17

Defaultz : Factory Defaults

APC state : 5ide A& - Enahled
Gide B - Enabled

1 fisheliz

Side : 4 In (Shelf 1 - Slot 1)
out (Shelf 1 - $lot 1)




ROADM Power Monitoring

= Available since release 4.7. Accessed in NE View > Maintenance > DWDM >
ROADM Power Monitoring

= |In ROADM and Mesh nodes using 32/40-WSS or 40-WXC it provides capability to
monitor the DWDM signal presence and equalization for each optical side
separately

2-degree ROADM example

= Also available for TERM sites (later

releases) and Dynamic Gain Optical Side A: shelf 1 - slok 3
Equalization sites =
= Color-coded to identify signal origin / i e 00 ng-
. . . m -11. m
optical side _5:' 1535.52 nm 156142 nm N
= Color key for multi-degree indicates the 1
cross-connected optical side... £l
.13
200 1 B Mo e S MHCIoUT Place cursor over colored area on bar to

retrieve wavelength and associated

signal power
]

G rosor 13

& _ Cisco Transport Cc
Fie ew Iodks Help
Ble|als|t 5
| [
D1

mmmmmmm

1 35 7911 14 17 20 23 26 29 32 35 38
Channel ID

. Wach C]PT loUT
A signal shown on

optical side A graph
which is cross-
connected from side B

would show a bar with [ Pass-through Wavelength Power
top part in blue as

: Added Wavelength Power
shown (multi-degree Juil BN ISR N My g1 I A b = g
only) remre moomes Il Output Wavelength Equalization




Performance Monitoring (PM) / Filters, Amps, OSC units

For DWDM filters, amplifiers, and OSC units an 8-hour
(15 min intervals) / 2-day (1 day intervals) optical
power history showing min/max/average power (dBm)
for the period is available for each port on the card.

15 min period This is available in Card View > Performance. All PM
«—» history can be exported in excel or html format.
Pararn Curr Pres Prew-1 Pres-2 Prew-3 Pres-4 Prew-5 Prew-6 Pres-7 Fi
Optical Pwr (Min) -2.6 -2.6 -2.6 -2.6 -2.6 -2.6) -2.6 -3.2 -3.9
Optical Pwr (fvg) 2.6 2.6 2.6 2.6 2.6 2.6 -2.6 2.6 2.8
Optical Par (Max) -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6
Rl I o
Directions Intervals
f& hearEnd | f (15 min Pnrt:l vI Refresh Auto-refresh: |15 Seconds ;I Baseline Clear... | Help |
" Far End 1 day 1
o . Select a port to monitor on the card, then Refresh
-minute, near-end reqgisters For al

For DWDM filters, amplifiers, and OSC units real-
time power values are available in Card View >

Real-time Provisioning.

Parameters | Optics Thresholds | dBm values

Port: Port Mame Power |ﬂ Admin Skate Service State Ackive Channels BIMS So: Gpply
1 (COM-RX) -2.6 15 I5-MR 4 00:00 (H: M) —
7 (COM-TH) -14.4 15 I5-MR: 4 00:00 (H: M) Reset
5 (OSC-RE | T 15,AIM5 C05-AU, AINS 0 00:00 (H: M) —
4 (0SC-TH 43,5 15,AIM5 C05-AU, AINS 0 00:00 (H: M) Help
S (LIME-R) -14.5 15 I5-MR: 4 00:00 (H: M) —
Kl | i




- 000000_00000000_]
Performance Monitoring (PM) / Interfaces (TXP, MXP, etc)

Real-time values for each port can

be viewed from Current Values tab | 15 min p riod
4—»?
|
| Patarn Curr Pres Pres-1 Prew-2 Prew-3 Prew-4 Prew-5 Prev-f Prew-7 Prt
|Laser Bias {Min, %) 43.5 43.3 43.4 43,3 43.3 43.3 43.3 43.3 43.3
[lLaser Bias (ava, ) 43.5 43,5 435 43,6 43,5 43.4 43,5 435 43,4
[lLaser Bias (max, %) 43,7 437 43,7 43,7 437 43,6 43,6 43,6 43,7
|[R% ©ptical Pwr (in,dBm) -4 -4 -4 4 -4 -4 -4 -4 4
{[R% Dptical Pwr (fvg,dBm) l -4 -4 l -4 -4 -4 -4 l
R Optical Pur (Max, dBm) -4 -4 -4 -4 -4 -4 -4 -4 -4
T Optical Pwr {Min,dBm) -3.2 -3.2 -3.2 -3.2 -3.2 -3.2 -3.2 -3.2 -3.2
T Optical P (Awg,dBm) 3.2 3.2 3.2 X 3.2 3.2 3.2 3.2 X
Te Cptical Pua (Max, dBnn) -3.2 -3.2 -3.2 -3.2 -3.2 -3.2 -3.2 -3.2 -3.2
1| | i
Directions
& Hear End Utilization | History | SORET |
i Param Port 1-1 (TEM_GE) Port 3-1 (Trunk)
L FarEn Time Last Cleared 05/12/00 03: 14:13 PDT| 03/12j00 03: 14:13 FOT, =
. FInCctets 634,664,320, 766,464 634,834,073, 686,400
15-minute, Near g, 1ot skt 9,020,067,510,913 9,919,296, 963,236
iFInfulkicastPkts il il
ifInBroadcastPkes 1 1
ifInErrors 432 16
dok35taksFCSErrars 432 16 |
etherstatsUndersizePkks i} i}
etherStatsFragments 4 1]
etherStatsPkEsE4Octats 9,920,067,511,372 9,919,296, 463,295
etherstatsPktsEStol 27 Ockets il il
etherstaksPks1 28to2550ckets 0 0 |
Refred
Param Curr Pres Prew-1 Prew-2 Pres-3 Presw-4 Pres-5 Prew-6 Prew-7 |
L BEE-SM 1] 1] 1] u] 1] 1] 1] 1] o s
Statiskics at March 1 Eoom m m m o 0 m m m o
SES-SM 1] 1] 1] u] 1] 1] 1] 1] u] I
LI&5-5M 1] 1] 1] u] 1] 1] 1] 1] u]
FC-5M 1] 1] 1] u] 1] 1] 1] 1] u]
ESR-5M 1] 1] 1] u] 1] 1] 1] 1] u] -
. 5 5 = - - E 5 5 - ;I_I
Directions Intervals

" Mear End | | (¥ 15 min Port:|3—1 vl Refresh | Auto-refresh |15 Seconds vl Baseline Cleat. .. | Help |

" Far End 1 day

15-minute, near-end regiskers For at March 19, 2000 &:15:49 PM C5T




Database Backup and Restore

[}E"Termzﬂ - Cisco Transport Controller
File Edit Wiew Tools Help

=10l x|

B o st m e ssene) =]«

SUPnMArYy |Netwnrk Explorer |

Use the database restore utility to restore

shelf, card, port, and circuit provisioning.

The “Complete Database” option restores
settings such as node name and IP settings,

o =

SETTT=E |

Termz3 otherwise these are not restored...
| oMl | oOmMN
L Fll Tl | 1 1 Lo oobwness colane 1o Tl
ul Use the datab_as_e b_ackup utility to back up @ Restore Database
B all provisioning on the node...
Select file ko restare From
User . CISCOLS I I =

[:'E'_TE_"Backup Database

Select file for saving backup

IC:'I,Du:ucuments and Settings|sdimmery\Desktop|Sitel

[+ Complete DatabasefSystem and Provisioning

k:'l,DDcuments and 3ettingsisdimmery Deskiop) Sike1

Cancel |

.ﬁ.larmsl Cu:unu:liti-:unsl Histu:ur':.-'l Circuitsl Provisioning

Cverbead ¥Conneck Dakabase
Diagrostic Mebwiark

Timing

5]

Audit

Protection
Test Access

DYADM Software

LI Erowse. ., |
Ok I Cancell

Restore... |

j Browse, .. |

The database can be also be restored to default using a
special re-initialization utility on the Cisco ONS 15454
System Software CD. This will undo all provisioning and
cross-connects on the node.

Help |
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