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Cégprofil

* 100 % Magyar tulajdon
e 2011 —ben alapitva
* Value added disztributor és technolodgiai partner
— Gyartoi képviselet
— Disztribucio technikai tamogatassal
 Termékek és megoldasok: wired and wireless networking

 MUkodési terllet: a teljes telekommunikacios szektor. A kis és kozepes
Internet és kabeltévé szolgaltatoktol a Tier 1 szolgaltatokig



Képviselt technologiak

Szakértdi szolgaltatasok

Aktiv optikai transzport backbone/access | Passziv optika

| DWDM/CWDM rendszerek |
| OTN | MPO/MTP adatkozponti Kotédobozok,
GPON | kabelezés szerelvények
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Gyartdink

Aktiv optikai transzport backbone/access Passziv optika

RA/SECOM KAON
BROADBAND
Ethernet és multiprotokoll rendszerek CATV
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Optical transport solutions



Agenda

e Optical transport solutions - Raisecom and Packetlight
* Ciena new developments — Lightspeed development
e Other interesting features
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Raisecom in Brief RA/SECOM

Services Oriented Telecom Solution Provider

*  Founded in 1999 and public listed 2017 in Shanghai Stock Exchange (603803).

* Specialized in tailored solutions for Access Network, Optical Network, Cloud Service and
loT Network.

* Business with over 140 sales partners in more than 60 countries.
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Transmission Products Overview RA/’SECOM

Intelligent Transmission Network Platform

100/200/400G DWDM/OTN Multi-Services Chassis OTN/WDM Box Semi-Passive/Passive
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Integrated 1U Solution £ Packetlight

* Integrated solution all in 1U

— Optional — mux/demux, EDFAs, optical switch
— Full ETSI
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= Optional Optical Switch




Product Portfolio é PacketLight’

Transponders Muxponders Infrastructure
PL-4000T: 4 x 400G Transponder/Muxponder PL-4000M: 400G Muxponder PL-1000D: Diagnostics
= e~~~ A P

PL-2000DC: 4 x 400G Transponder

PL-2000T: 800G Transponder

IR — . I et L

PL-2000M: 200G Muxponder/Transponder PL-1000R: Raman Amplifier
frm coovon . ES o T T . = : . e I S ’

l PL-2000: 20G ADM PL-300: Passive Solutions ‘




Comprehensive Feature Set

2 Packetlight
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PacketLight Layer-1 Encryption Solution £ Packetlight

» Software-based activated by license

* No additional license cost after initial investment
* No additional hardware or software required

* Configured per uplink or individual service ports

e Easy set up and configuration b
Yy P . g %‘)
* Complete control in the hand of the user <5
* Automatic fiber tapping detection and alarm CERTIFIED
e FIPS 140-2 Level 2 certified EALZ2+

Certificate #3529

e Common Criteria EAL2 certified
e CNSA Top Secret Suite B 2015 compliant

,\' Tapping Alarm
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wrypted SerV|ces wcrypted Services
@ Vendor-agnostic Switch/Router

@ 1/10/40/100Gb Eth, 4/8/10/16/32G FC



Web-based Management System £ Packetlight

 Web-based management system

* Simple common configuration process for all
product families

* Provides performance monitoring for all optical
modules, Client (service) types and Line (uplink)

* Built-in troubleshooting tools both link and service
sides

 Network topology view

* Maintenance services with, SW download, hot and
cold restart

* Full alarm and event history, and activities log ==
* No extra licensing or server cost
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Optical Network Hardware Vendor Scorecard 2020

OMDIA O
Optical
CHALLENGER LEADER Scorecard

2020

5.0
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H Ciena
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Fujitsu B N Cisco

AVERAGE MARKET MOMENTUM

N ZTE

ESTABLISHED
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One converged platform that can be tailored to your specific application

6500 Packet-Optical Platform

Packet Switching
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100GE

OTN Switching

Coherent DWDM

Most capacity
per fiber #

Optical Encryption

LO & L1 Control Plane
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Multi- .
service

Reconfigurable Photonics:

I> - From simple fixed, to fully flexible optical connectivity |[<A
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L |

g Future-Proof Investment

Leverages the latest technology
innovation to address today’s
unpredictable bandwidth requirements

Proven Reliability

by s | | | 700+ customers
b Bl | 0T GRE | I 50+ countries
18 of top 25 service providers
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Coherent optics innovation to continue delivering industry
leading solutions

Next gen solutions
in development

Max spectral
efficiency

Up to 1.6Th/s High BW flows
Longer reach

400Gb/s
since Q3 2017

ciena
sy WaveLogle 6

400Gb/s Up to 800Gb/s
Coherent pluggable

since Q2 2021

* Lowest power
« Smallest
footprint

QSFP-DD w/

®
integrated EDFA+ c wna
Tunable Optical Filter 7 J



Wavelogic 5 Nano Innovations

Probabilistic Constellation

Shaping (PCS)

Ciena proprietary algorithm
Significant performance
enhancement for signal

propagation in fiber

TX Shaping/Matched RX

ciena
Wavelogic 5
NANO

ciena
Shaped
X
spectrum

«—— T5GHz ——

Power spectrum (dB)

Non-
shaped
TX
spectrum

Optimizes spectral occupancy
Better fit in optical filter passband
No reach penalty
Reclaimed Margin
Greater overall fiber capacity

Higher inter-channel interference
Cross Talk & Filter Penalty
Lower overall fiber Reach-

capacity

ciena

Matched (or adaptive) RX

e Filter matches to incoming
spectrum

*  Monitors passband and distortion
of signal to reject noise

*  Supports both shaped and non-
shaped TX spectra

TX Power Control

y

Integrated Tx output power control

Minimize channel to channel power variation
Improved and stable performance

Wavelogic 5 Nano innovations support interop and best-in-class performance

clena



Flexible grid support

All RLS colorless ROADM configurations support flexgrid

This enables:
* Tuning the spectrum allocated to each Media Channel with a granularity of 6.25GHz

e Grouping several NMCs per MC
* The spectrum allocated to each NMC is in step of 3.125GHz
e Al NMCs need to be grouped on the same filter
* There is no limit to the maximum size of the MC
e Guardband between adjacent NMCs and Deadband at the MC edge can be required.

MEDIA CHANNEL (MC) MEDIA CHANNEL (MC) MEDIA CHANNEL (MC) MEDIA CHANNEL (MC
| ) T ! 4 U 4 1 U
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1x 1Thps
BW =200 GHz

Deadband Guardband
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Service level data overlay (Utilization, latency)

MCP — Multilayer Controller

LLDP Service Running Hot!

3D Service Trace
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® Trace mode

MCP showing Precision
Timing Path ~

MCP showing an
IPNetwork Device
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24n utilization (%)
95th percentile 04

Average 7
Dropped packets 124

7d utilization (%)
95th percentile 94
Absolute pesk mn
Average 79
Dropped packets 124

MCP-5142-203-e02801
Location

Native name

Port type
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| Max frame size
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w!m OTHER INTERESTING FEATURES




CWDM MUX/DEMUX

 Low IL and pair loss  |TU-T recommendation CWDM
« Protocol transparent wavelengths
« Dual fiber or single fiber MUX/DEMUX
Figure 1: Figure 2 :
. 147 Tnm 1471Inm l . 147 1Tnm 147 Tnm .
1471 nim 147 1Inm 1497 nm 1497 nm
149 nim 1491nm 151Tnm 151 Tnm
1491nm ) i 1491nm 1531nm ) | 1531nm
o : —
1511nm ‘ 1511nm 1551nm Single fiber link 155Tnm
1511nm Dual fiber link 1511nm 1571nm 1571nm
153 Tnm 153Tnm 1591 nm 159Tnm
= fmm—— bl S — -
1531Tnm 1531nm 161Tnm 161 Tnm
4 channels Duplex Transmission CWDM Mux & Demux 4 channels Bi-Directional Transmission CWDM Mux & Demux
Related Products: - CMD180 ° CMD40
18ch dual fiber Mux/Demux 4ch single fiber Mux/Demux

« CMDS8O0
8ch dual fiber Mux/Demux

CTC Union Technologies Co., Ltd



WDM Fiber Saver (WFS)

€ WFS -180/80/40
18/8/4ch single fiber Mux/Demux

B Low IL and pair loss

B Protocol transparent

B |TU-T recommendation CWDM wavelengths
B Single fiber on WAN port

» Before (with CWDM Mux/Demux) = After (with WDM Fiber Saver )
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CTC Union Technologies Co., Ltd



Optical Path Converter (OPC)

m Convert any light wavelength from
dual-core fiber to single-core fiber

m Passive model requires no power
m Protocol transparent, no limitation

m Number of WDM ports can be
increased and decreased any time.

OPC-1300 wavelength (1263 ~ 1378nm )
OPC-1400 wavelength (1383~ 1498nm )
OPC-1500 wavelength (1503~1618nm)

CTC Union Technologies Co., Ltd



Auto tunable SFP28

e Patented auto-tuning functionality, plug and play without host system intervention

¢ Qut-of-band signal ¢ \Wavelength negotiation procedure
— TX Q. RX — MCU Tsrrm o> —c TSFP28
Modulation ZT TC
signal T I[ m M
modulation = =2
ch3 c = ch3
> @
Message type Mes|5age content
Message type checksum Message content checksum chd7 cha7
ch48 ch48
» Frame content: » Negotiation mechanism: active-active mode
*  Wavelength information sent by near-end » Near-end/far-end stars scan from ch1
* Received wavelength information from far-end «  A1/A2 passed through Mux/Demux
* Ack/Handshake + Ack/handshake by both sides based on out-of-band information

Sinus-Networks Kft.
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What is WDM?

WDM Filter WDM Filter

Single Strand of Fiber

\ /

/ \

Different wavelengths of light Different wavelengths of light
combined or multiplexed separated or de-multiplexed
("mux’'d”) into fiber ("demux’d”) out of fiber

CTC Union Technologies Co., Ltd



What is WDM?

Data Transfer Rate with 1 Wavelength per Fiber = 2.5 Gig/s

L0 GIEE  m— ] ——

Data Transfer Rate with Multiple Wavelengths per Fiber = (2.5 Gig/s) x (# of Wavelengths) = Larger Capacity

2.5 Gig/s \ /’_/'

2.5 Gigls
|

2.5 Gigls  ee— L —
|

2.5 Gigls

1.5 Gig/s / \L

CTC Union Technologies Co., Ltd



What Technology - CWDM

m CWDM stands for “Coarse” Wavelength Division

Multiplexer

m One of most distinguishing features of this type of WDM

device Is the spacing between the wavelengths

m Per ITU-T Standard G.694.2 the channel spacing

between CWDM wavelengths is 20nm

CTC Union Technologies Co., Ltd



CWDM -Wavelengths

CWDM - 18 Available Wavelengths/Channels

—————————

1271 1291 1311 1331 1351 1371 1391 1411 1431 1451 1471 1491 1511 1531 1851 1571 1591 1611
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1200 1300 1400 1500 1600 1700
Wavelength (nm)

CTC Union Technologies Co., Ltd



CWDM - Spectrum Bands

Region 1 (1260 - 1360nm) Region 2 (1360 - 1420nm) Reqgion 3 (1420 - 1625nm)
= Legacy Mode Traffic = Typically not occupied (due to water peak) «  Most common CWDM wavelengths
= Upstream POM = (3.8520 can be used (low water peak)
= CORWave \ l /
’ . v—A—vr . 1
0O-Band E-Band 5-Band C-Band L-Band
12650-1360nm 1350-1450nm 1450-1530nm S530-1565nny  1530-1565nm

G.652D Low Water Peak Fiber Attenuation (dB/km)

1200 1300 1400 1500 1600 1700
Wavelength (nm)

CTC Union Technologies Co., Ltd
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