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Yep... this is about disaggregation yes or not... ©

Disaggregation vs integration: modular optical micro-nodes
are the global optimum in the TCO curve

Optimum (low enthropy) disaggregation can be enabled only
by break-through innovations in each layer

The A,B,C guide to modern metro networks can now be
finally written — simple, coherent, exhaustive
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Investment cycles and the need for disaggregation

Client Services

l

Digital tion |
Transponders / Muxponders / OTN / packet switch el e99TEgaon By

3-5 years lifespan

l

: : Photonic Layer
Optical Line system ~10-15 years lifespan

— e Fiber plant
@ 20-30 years lifespan
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The Integration vs disaggregation options so far...

The ONE-Box Solution

Complex machines hardware and Space and Power hungry. Difficult to
software wise scale in different form factors
Integration of multiple technologies Lock-in in vendor implementation, high
advancing at different speeds operational engineering effort

o Huge integration effort on service , Incoherent design rules by players
provider aggravates time-to-market coming from different fields

o Proliferation of HW parts, stocks and o, NO one accountable for end-to-end
complex operations interworking

o .
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... and now: a new architectural vision

odular optica o Functional Block architecture o Optimized in functionality and

micro-nodes : :
! operable via SDN automation performance
“ Minimum footprint and © Fully open & interoperable open-
power consumption system by design

*SM-Optics confidential - do not distribute further

: & o~ .
No part of this document can be reproduced or transmitted in any form or for any purpose - All rights reserved € S ' I l (O pt ' C S

without the express written permission of SM-Optics"

1o Microsletionica group




Optical micro nodes — the

Functional Block Architecture

Q Each Compact Modular Equipment is optimized in functionalities and
performances.

Q Its technology evolution is independent by life cycle of other functional
blocks, and together operates as a single NE

Q Interoperable with any existing transport infrastructure

O SDN native for easy end to end orchestration and

] L_u;l‘l Digital LO Iayer

I: Digital HO layer

[
i Photonic layer

Maximize Performances And Network Scalability

rise of a new model

Compact Modular Equipment

O 1RU Network Element fully redundant from interfaces to switching fabric

O 1RU ROADM WSS-free for cost effectiveness and flexibility

O Highest flexibility of port independency and configuration type from low
speed E1 to ODU2 thanks to FLEXSET chip

Q FLEXII/O maximising scalability by re-assigning interfaces from client to
line type

Dropping The Size, Increasing Functionalities
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The impact on connectivity: removing all constraints

Traditional Solution Micro Nodes

No central OTN and/or

; ) ) . m & Full-flex electrical matrix
packet switch matrix ) ||: [ : OTNimicro_nOde . % 100G OTN (1RU)
Variety of incoherent = . : .
muxponder cards with R EREEEE L Micro-ROADM (1RU)
partial switch capabilities. micro-ROADM ~ * !
Unrelated, nested matrices result in : Optical modular micro-nodes give:
» Blocking connectivity » Full non-blocking connectivity
+ Capacity waste |:> * 100% capacity utilization
« Complex service set-up » Modularity for 'scale as you grow’ approach
* Large form factor « Management as either single NE solution or
as disaggregated layers
FROM TO

o — .
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Digital layer: maximum flexibility for traffic aggregation

Service Protected Service Service Protected Client Interface
Client Interface or  Client Interface with Card Redundancy
211 Ssdatl o

A ‘g&g%gui Optical micro node qe=ui ] it
1
¥

3 \4 A7 Sa
Protected Service Service Protected Service Service
Line Interface or | Line Interface Line Interface or Line Interface
< > B&W <€ >
<€ a
or
/
< ) \ / \
+— - — Coloured 4 B
To micro ROADM or existing WDM infrastructure Interface To micro ROADM or existing WDM infrastructure
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Photonic layer: at the right cost

/ EAST SIDE \ ( WEST SIDE \
S
Drop

Line East

Line West

N AN

- Ootional building block Local drop Local add
ptional building bloc . e o
WSS-free 1 RU

Pay-as-you grow building block: i
Single channel granularity 1

— .
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An open platform: disaggregate / stack as needed

Client Traffic

Existing/Legacy equipment E
B&Wl

Transponder / Muxponder EH

Alien Wavelength

Client T

Optical Infrastructure - Open Line System

Disaggregated platform

!

Integrated Optics

raffic Client Traffic

Router with

: Integrated Optics
Micro-node

Alien Wavelength

Stacked single NE configuration:
Sinininininin s [point & click provisioning,

l:’*’f“?"“ == : Auto tuning A]

|

micro ROADM

“SM-Optics confidential - do not distribute further
No part of this document can be reproduced or transmitted in any form or for any purpose
without the express written permission of SM-Optics"

‘:_'AN_I, 1Y ‘_Hnm!'n _',!n;}_
(= - ! L 1- ar ‘ . ;
micro ROADM f"’*‘é“ S LADD/DRO%
s — — -
micro ROADM

2 Degree ROADM

argnsrsenede SIM O ptiCS 10

1o Microsletionica group



An open disaggregated platform... but stackable !

COMBINATION OF OTN SWITCH AND ROADM ALLOWS A METRO SCALABLE CDF ARCHITECTURE
(CONNECTIONLESS, DIRECTIONLESS, FLEX)

EAST SIDE N/ WEST SIDE

Wave N
PREAMP Drop BOOSTER
- | ina |

BOOSTER PREAMP

Add .

I/\

PACKET / I
OTN SWITCH

Client signal
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Programmability and automation through SDN

|

\F..

r=\=]

[—*&‘ T-API

[

a

NETCONF/RESTCONF + YANG MODEL

[

NETCONF/RESTCONF + YANG MODEL

)

Micro-ROADMs y

wmemmae SO pLics

00 mucrosetonic




e e ey
s
.

Protocol Innovation

Enhancing OTN
Patented Technology

FLEXSET
/\Architectu re Innovation
@ Micro ROADM

Software Innovation
SDN - NFV

Powering our Vision
into Reality

Qe @

#HomeLight
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FLEXSET The benefit of programmability

...Stack a 3 (micro-OTN) and you decommission old SDH !

PDH/SDH

g micro-OTN (PDH/SDH aggregator) 9/ 10G / 100G micro node @ micro ROADM

BUILD YOUR OPTICAL METRO WITH JUST 2 HW PARTS !
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100G B&W vs ROADM is no more an architecture choice

REAL NETWORK STUDY CASES - TYPICAL SCENARIO

METRO ACCESS
LOOKING FOR THE MOST
ECONOMICAL SOLUTION Clear  OTUL
(100G B&W OR 10G ROADM ?) — C“%:;W »
ROUTER Clear oTul
] haT - For ~50% of rings 100G B&W is the
S cheapest
For ~50% of rings micro-ROADM is

the cheapest

NOW ALL IN ONE-PLATFORM

No a-priori architecture decisions
Freedom on planning

Same parts everywhere

Easy management & operations

“SM-Optics confidential - do not distribute further
No part of this document can be reproduced or transmitted in any form or for any purpose
without the express written permission of SM-Optics"

wmemmae SO pLics

00 mucrosetonic




Hitting the global optimum in the TCO curve

Vendor High costs of
Total cost 4 Lock In Integration
Highest TCO
EXTREME DISAGGREGATED
PLATFORMS
Highest OPEX
INTEGRATED PLATFORMS Huge integration complexity
nghest CAPEX Missing operations skill set
Quickly obsolete . Loss of end-end accountability
Technology compromise Longest time-to-market
C.Iosed ve'ndor Iegacy Proliferation of common parts
Single Point of Failure High cost of logistics
Best TCO Platform
Traditional Modular Extreme (DIY)
platforms micro-nodes disaggregation
MODULAR MICRO NODES
Best TCO Maximum flexibility (connectivity, scalability)
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Limited to no integration costs Best-of-breed technology in each layer
Low enthropy solution
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So...allin all...

Modular optical micro-nodes as a rising new model to hit
the TCO curve global optimum

Disaggregation? Fine, but look for true innovation in each
layer !

How about the A,B,C guide ?
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The ABC of a modern Metro Network g

A >

Neat
Network Foundations

Modernize the Metro-Access
network: Decommissioning the
Legacy PDH/SDH by migrating on
a convergent OTN layer:

micro-OTN®

“SM-Optics confidential - do not distribute further
No part of this document can be reproduced or transmitted in any form or for any purpose
without the express written permission of SM-Optics"

Enhanced
Node Connectivity

Delayer the network:
Elevating the metro to a single
highly interconnected and compact
platform:

Modular Micro Nodes

C

Fast Service
Provisioning

Unlock shared potential:
Using SDN to free the network
potentials from any architectural
constraint:

Homelight
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Not convinced ... ?
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