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One Unit Any Application

By using WISTOM, a telecommunication network or

Power Level Detection
WISTOM can monitor the optical power of each channel

element management (TNM or EMS) system can control theandsimultaneously analyze and detect faults in the optical

optical network nodes and tune the optical network para-
meters. As arexample, by exchanging information, these
systems can switctnaffic to different wavelengths alternatively
re-route the traffic toa different fiber or adjust the power
level for each individuavavelength. These nodes operate in
both metro rings and in long-haul/ultra-long-haul networks.

Figure 12 — Proximion’s Optical Layer Monitor WISTOM.

The monitoring can be applied to complex channel plans
containing line grids with variable spacing at both low and
very high dense channelhe continuous full-spectrum, real-
time channemonitoring of WISTOM ensures an effective
scanning of allelevant optical parameters. Thus, the
WISTOM unit acts as aall-in-one monitor for the optical
layer.
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Figure 13 — A schematic view of the WISTOM platform; applications (top), SW platfol
(middle) and HW platform (bottom).

spectrum.This monitoring can be applied to complex
channel plans containing line grids with variable spacing at
both low and veryhigh dense channels.

Related to this are different protection/restoration
techniquegfault management) in case of a channel failure.
WISTOM is perfectly suited for these applications as its
real-time hardwareplatform in combination with state-of-
the-art signal processing algorithms gexte power alerts
with a response time in milliseconds.

Protection Switching

To avoid data loss, protection switching is a fundamental
re-quisite in optical networks. The signal for a failing channel
has to be given within milliseconds, enabling the network to
correct itself in real-time before service-affecting
information loss occurs. This allows hot-swap (automatic,
non-interruptiveprotection switching) and similar network
reconfigurations to be applie&ervice restoration in case of
a fiber cut can be made transparent to the user.
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Figure 14 — WISTOM in a power monitoring application.



Dynamic Gain Equalization

Power monitoring capability in DVWDM equipment is
necessary to maximize amplification in the fibers. When
fiber and other optical components age, their characteristics
change, resulting in a shift of the optical gain/tilt. Variable-
output amplifiers can strengthen the multiplexed optical
signal to enable it to be transmitted for long distances in the
fiber without degradation. Fast and precise channel power
estimates from WISTOM'’s monitoring data are used as an
input to both optical amplifiers (EDFAs) and laser diode trans-
mitters for controlling the channel gains and balancing the
optical power.

Optical Performance Monitoring

WISTOM Optical Performance Monitoring (OPM) is a non-
intrusive capability carried out in the all-optical domain. This
makes it inherently protocol and bit-rate transparent,
supporting all data rate and framing formats. The full-
spectrum OPM scanning of power, wavelength and optical
signal/noise ratio (OSNR) is deployed in real time.

OADM Supervision

The optical add-drop multiplexer (OADM) is a switching
element used to manage wavelengths. There is often a
change in the output power as channels are dropped or

inserted in an OADM node or optical cross-connect (OXC).

The OXC performs wavelength cross-connect. To prevent
disturbances, the network needs to be rebalanced by
dynamically changing the channel loading. These power
balancing and gain tilt adjustments can provide for effective
channel equalization.

Reconfigurable OADMs (R-OADM) are important
components for deploying dynamic DWDM systems in ring
architectures. By quick reconfiguration of wavelengths,
carriers can dynamically provision their networks and open
up new opportunities for revenue.

Switch supervision

L

asel:rs)?urce array 7»' 7\,] RX
- 1l A,
=, O men 0
Bi }\’N Add-Drop and 'I‘\\ /r': }\’N D

Wavelength
L- locking Power alarm  Noise

monitoring performance

Laser linewidth P
monitoring

monitoring

Figure |15 — WISTOM applications in a metro ring network.

Drift Tracking

The increasing complexity in optical communication
networks makes it more important to monitor parameter
drift. Selected channel quality parameters can be sampled and
recorded over time. Thereby, degradations become evident
and balancing countermeasures can be applied. Also,
performance data can be used to anticipate requirements
for network growth/augmentation.

Performance Degradation Monitoring
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Figure |6 — WISTOM tracking the drift of the optical network.




Summary

Proximion's scanning filter utilizes a patented new technology
for generating an ultra-fast, high-performance filter.
Without using any moving parts, the filter provides high detail
along with an unprecedented scanning time of less than

100 ps.

Proximion’s expertise in producing advanced fiber Bragg
gratings has played an important role in the development of
this new and innovative scanning filter design. The technology
operates in the core of the optical fiber, i.e. directly on the
optical layer itself, and is therefore an ideal solution for
Optical Layer Monitoring.

Proximion’s high performance optical layer monitor,
WISTOM, continuously scans the optical network layer
generating a data stream, depicting the status of the optical
layer, exceeding 300 million data bits per second. A state-
of-the-art real-time hardware and software platform
retrieves and processes the data stream immediately,
providing instantaneous monitoring of all necessary optical
performance parameters. Two parallel and independent
processes simultaneously handles both optical performance
and channel monitoring. WISTOM effectively analyzes any
channel plan, independent of channel grid and modulation
speed. The continuous full-spectrum, real-time monitoring
ensures effective supervision of any WDM optical network.




About Proximion Fiber Systems AB

Proximion Fiber Systems AB is a world-class provider of optical modules and sub-systems based on Fiber Bragg
Grating (FBG) technology. By combining these unique optical devices with the truly innovative skills of our team,
Proximion contributes to our customers’ and partners’ success in a variety of markets.
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