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1.0 General Information

This user manual is suitable for novice, intermediate, and experienced users and is intended to help use the features and
capabilities of VeEX products successfully. It is assumed that the user has basic computer experience and skills, and is familiar
with telecommunication and other concepts related to VeEX product usage, terminology, and safety.

Every effort was made to ensure that the information contained in this user manual is accurate. Information is subject to change
without notice and we accept no responsibility for any errors or omissions. In case of discrepancy, the web version takes
precedence over any printed literature. The content in this manual may vary from the software version installed in the unit. For
condition of use and permission to use these materials for publication in other than the English language, contact VeEX; Inc.

© Copyright VeEX, Inc. All rights reserved. VeEX, Sunrise Telecom, Digital Lightwave, Air Expert, CalLan, FaultScout, Fiberizer,
MPA, MTT, RXT, VeGrade, VeriPHY, and VeSion, among others, are trademarks or registered trademarks of VeEX, Inc. and/or its
affiliates in the USA and other countries. All trademarks or registered trademarks are the property of their respective companies. No
part of this document may be reproduced or transmitted electronically or otherwise without written permission from VeEX, Inc.

This manual describes software and/or a device that uses software either developed by VeEX Inc. or licensed by VeEX, Inc. from
third parties. The software is confidential and proprietary of VeEX, Inc. The software is protected by copyright and contains trade
secrets of VeEX, Inc. or VeEX's licensors. The purchaser of this device and/or software, downloaded or embedded, agrees that it
has received a license solely to use the software as embedded in the device and/or provided by VeEX Inc., and to use it solely as
intended and described in this manual. The purchaser is prohibited from copying, reverse engineering, decompiling, or
disassembling the software.

Go back to top Go back to TOC

1.1 Customer Support

For more technical resources, visit www.veexinc.com.

For assistance or questions related to the use of this product, call or e-mail our customer care department for customer support.
Before contacting our customer care department, have the product model, serial number, and software version ready. Please locate
the serial number on the back of the chassis. Please provide this number when contacting VeEX, Inc. customer care.

Support hours may vary depending on the product.

Product Technical Support

Support is generally available 8:00 AM to 8:00 PM, Eastern Standard Time, Monday to Friday.
Phone: +1 510 651 0500

E-mail: customercare@yveexinc.com

MPA Product Technical Support
Support is generally available 8:30 AM to 5:30 PM, Eastern Standard Time, Monday to Friday.

Phone: +1 877 929 4357
International: +1 727 475 1206

E-mail: serviceandsupport@veexinc.com
Go back to top Go back to TOC

1.2 Warranty

For warranty information on VeEX products, go to https://www.veexinc.com/Support/Warranty.
To activate the warranty, please register your product at https://www.veexinc.com/Support/ProductRegistration.

Go back to top Go back to TOC

1.3 Patent Information

VeEX product hardware and software may be protected by one or more patents on file with the United States Patent Office.
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1.4 Documentation Conventions

Icons used in this manual:

Marks a helpful tip (action or method), which can save time and improve
usability of the product.

0

Provides important information needed to use this product and avoid
missteps.

Cautions against and action or inactivity, which can hinder productivity.

Strongly warns against a condition, an action, or inactivity which can lead
to a health hazard, injury, equipment damage, data loss, and/or financial
losses.

A
O

Stop and read before continuing.

Go back to top Go back to TOC
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2.0 Safety Information

A CAUTION

VEEX INC ORPORATED DO NOT CONNECT FIBER

PLEASE OBSERVE ALL DR LOOK AT AN OPTICAL
SAFETY MARKINGS AND SOURCE WHILE IT I3
INSTRUCTIONS. ACTIVE. THIS MAY
F M DOUBT, CONTACT CALUSE SERIOUS SKIN
VEEX CUSTOMER SERVICE OR EYE DAMAGE.

Safety precautions should be observed during all phases of operation of this instrument. The instrument has been designed to
ensure safe operation however please observe all safety markings and instructions. Do not operate the instrument in the presence
of flammable gases or fumes or any other combustible environment. VeEX Inc. assumes no liability for the customer's failure to
comply with safety precautions and requirements.

Optical Connectors

The test sets display a laser warning icon when the laser source is active to alert the user about a potentially dangerous situation. It
is recommended to:

1. Deactivate the laser before connecting or disconnecting optical cables or patchcords.

2. Never look directly into an optical patchcord or an optical connector interface (SFP+) while the laser is enabled. Even though
optical transceivers are typically fitted with Class 1 lasers, which are considered eye safe, optical radiation for an extended
period can cause irreparable damage to the eyes.

3. Never use a fiber microscope to check the optical connectors when the laser source is active.

Lithium-ion Battery Precautions

Lithium-ion (Li-ion) battery packs are compact and offer high capacity and autonomy, which make them ideal for demanding
applications, like providing long lasting power to portable test equipment. For safety reasons, due to their high energy concentration,
these batteries packs and products containing them must be used, charged, handled, and stored properly, according to the
manufacturer’'s recommendations.

Li-ion battery packs contain individual Li-ion cells as well as battery monitoring and protection circuitry, sealed in its plastic container
that shall not be disassembled or serviced.

The test set unit's battery pack is also fitted with a safety connector to prevent accidental short circuits and reverse polarity.

Always charge the unit's battery pack inside the test platform battery bay using the AC/DC adapter supplied by VeEX.

Do not charge or use the battery pack if any mechanical damage is suspected (shock, impact, puncture, crack, etc).

Do not continue charging the battery if it does not recharge within the expected charging time

Storage: For long term storage, the battery pack should be stored at 20°C/68°F (room temperature), charged to about 30 to

50% of its capacity. Spare battery packs should be charged and used at least once a year to prevent over-discharge (rotate

them regularly).

e |tis recommended to charge and use battery packs at least every three months. Battery packs shall not go without recharging
(reconditioning) for more than six months.

e After extended storage, battery packs may reach a deep discharge state or enter into sleep mode. For safety reasons, Li-ion
batteries in deep discharge state may limit the initial charging current (pre-recharge) before starting their regular fast charging
cycle. The pre-charging state may take several hours.

e Air transportation of Li-ion batteries is regulated by United Nations' International Air Transportation Association (IATA)

Dangerous Goods Regulations and by country-specific regulations. Please check local regulations and with common carriers

before shipping Li-ion battery packs or products containing relatively large Li-ion battery packs.

Electrical Connectors

Telephone lines may carry dangerous voltages. Always connect the electrical test ports to known test interfaces which carry low
level signals.
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ESD: Electrostatic Discharge Sensitive Equipment

Test modules could be affected by electrostatic discharge. To minimize the risk of damage when
replacing or handling test modules, make sure to follow proper ESD procedures and dissipate any
electrostatic charge from your body and tools and the use proper grounding gear.

e Perform all work at a workplace that is protected against electrostatic build-up and
discharging.
e Never touch any exposed contacts, printed circuit boards or electronic components.
e Always store test modules in ESD protected packaging.
e Wear ESD protection and grounding gear when:
o Inserting, extracting, or handling test modules.
o Inserting or removing SFPs, XFPs, QSFPs, or CFPs from the platform.
o Connecting or disconnecting cables from modules or platform.

Go back to top Go back to TOC
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3.0 Introduction

3.1 MTTplus-420 Overview

The MTTplus-420 GPON test module for the VEEX® MTTplus platform is designed for ONT/ONU service activation and
troubleshooting. It is only intended to be used at the customer site between the splitter and Optical Network Unit/Optical Network
Terminal (ONU/ONT). The unit passively monitors downstream and upstream GPON traffic and tests optical power levels for
compliance to standards. Advanced testing mode reports system errors/alarms statuses and captures and decode OMCI and
PLOAM messages exchanged between the Optical Line Terminal (OLT) and ONT, allowing technicians to perform advanced
troubleshooting beyond basic signal level.

The operator is assumed to have received basic training in fiber optics and related testing and measurement practices.

3.2 What is GPON

The International Telecommunications Union standard (ITU-T G.984) describes attributes of gigabit- capable passive optical network
(GPON) systems. GPON utilizes optical wavelength division multiplexing (WDM) so a single fiber from a provider’s central office can
be split to serve multiple homes and businesses for both downstream and upstream data transmission.

The Optical Line Terminal (OLT) sends 1490nm signal downstream at a rate of 2.488 Gbits/s. Every Optical Network Unit/Optical
Network Terminal (ONU/ONT) receives the same data but is able to recognize data targeted to a specific ONU/ONT. Each
ONU/ONT upstream 1310nm signal transmits at a rate of 1.244 Gbits/s using a time division multiplex (TDM) format as each
ONU/ONT is assigned a time slot in which it can transmit to the OLT. The total available bandwidth is divided between all ONUs so
each user only gets a fraction of available bandwidth, such as 100 Mbits/s, depending on how the OLT allocates it. The upstream
transmissions, called burst-mode operation, is allocated on an as need basis by the OLT for each ONU/ONT that needs to send
data. Because the TDM method involves multiple users on a single transmission, the upstream data rate is always less than the
maximum available bandwidth to support sharing of bandwidth.

The OLT determines the distance and time delay for each subscriber. The software provides a way to allot time slots to upstream
data for each ONU. The typical split of a single fiber is 1:32 or 1:64. That means each fiber can serve up to 32 or 64 subscribers.
However, split ratios up to 1:128 are possible on some systems.

As for data format, the original GPON packets could handle ATM packets directly. Recall that ATM packages everything in 53-byte
packets with 48 bytes for data and 5 bytes for overhead. In 2008, the GPON standard removed direct ATM and only called for the
use of a generic encapsulation method (GEM) frame to carry protocols. GEM can encapsulate Ethernet, IP, TCP, UDP, T1/E1,
video, VolIP, or other protocols as called for by the data transmission. Minimum packet size is 53 bytes, and the maximum is 1518
bytes. AES encryption is used downstream only.

Go back to top Go back to TOC

3.3 Key Features

Basic Mode

Two Port pass through mode for measuring ONT upstream and downstream level measurements for 1310and 1490
Simultaneous display and measurement of calibrated PON signals

Automatic ODN class detection and power-level pass/fail analysis

Display OLT TX, PON Type, and Budget, and Class (if supported by OLT)

Indicate pass/fail status for signal and ODN link budget

Filtered, in-service loss measurements for each PON signal

Low insertion loss: < 1.5 dB type

User defined Pass/Fail thresholds

Automated pass/fail fiber inspection analysis with optional fiberscope

Easy Report generation and data transfer

Upstream/Downstream LED status indicators for signal, Frame, Err/Alarm, and TC Sync
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Advanced Mode

FEC detection
List all active ONT IDs and serial numbers

OMCI decoder and display OMCI messages
GPON Wizard

Splitter Analysis

Distribution Analysis

Go back to top Go back to TOC

3.4 Specifications

PLOAM decoder and display PLOAM Control messages

System Errors and Alarms status with details of type and frequency of occurrence

Optical — GPON (designed to meet levels as defined by ITU standard when testing at ONT site)

Optical Measurement

Downstream 1490 nm OLT Signal ! H -30 to -8 dBm
H Spectral passband 1480 to 1500 nm
[ 15 to +5 dBm

Spectral passband 1290 to 1330 nm

|
|
| Upstream ONU/ONT 1310 nm Signal 12
|
|

Fiber Inspection

Optional Fiberscope via OTG cable

1577nm signal level only measurement option is available. Consult factory.

Optical — GPON (designed to meet levels as defined by ITU standard when testing at ONT site)

| Data Analysis

ONT serial numbers identification

Standard offering. Extracted from ONT
transmission

In-service signal levels with Pass/Fail analysis

H Standard offering. User defined P/F thresholds

PON identification

Standard offering. Extracted from OLT
transmission.

| System errors/alarms status

Standard offering.

| OMCI Capture/Decode

Standard offering.

| PLOAM Capture/Decode

Standard offering.

1. For G-PON (ITU-T G984.x) signals.
2. Burst mode -15 to +5 dBm.

w 3. At 23°C, at 1310/1490 nm, using CW - 7 dBm source.

The most recent product specifications can be found on the VeEX web site at www.veexinc.com

Go back to top Go back to TOC
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4.0 Basic Operation

The MTTplus-420 uses the MTTplus chassis.

For information on Basic Operations, Home menu, Launching Test Applications, Inserting/Removing Test Modules and other
features specific to the MTTplus host chassis, refer to the MTTplus Platform manual.

4.1 Connector Panels

The MTTplus-420 module connector panel features an ONU port (To ONU) and an OLT port (To
OLT).

MTTplus-420 connector panel with ONU and OLT ports

Go back to top Go back to TOC
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5.0 Preparing for Operation
5.1 Equipment Check List

The following tools are required to operate the MTTplus-420 unit for GPON testing:

MTTplus platform unit with MTTplus-420 GPON module installed. SC/APC is the recommended connector.

Cleaning supplies to clean patch cord connectors and equipment optical connectors.

Fiberscope with Universal 2.5mm UPC and APC male tip, SC/APC bulkhead and SC/UPC bulkhead tips to inspect optical connectors.
Patch cord — one to two patch cords depending on what is required to insert the MTTplus-420 module between the splitter and ONT.

Mating blue (UPC) with green (APC) connectors will result in excessive insertion loss, reflectance,
and possible damage to the optical connector.

Go back to top Go back to TOC
5.2 GPON ITU-T G.984 Test Standards

The three primary classifications for GPON are Class A, B, and C. According to ITU-T G.984 Test Standards, for a GPON network to operate properly:

e Span length must be < 20 km (Class C+ < 60km) and span loss budget must be met.

GPON 2.48 Gbps Downstream/1.244 Gbps Upstream Span
Budget (km)
Class Class Class Class Class
A B B+ Cc C+
| Min. Span Loss Budget G.984.2 | 5 || 13 | | 15 | |
| Max Span Loss Budget G.984.2 | 20 || 28 | | 30 | |
Min. Span Loss Budget G.984.2/Amd 2 Digital Only 5 13 10 15
Max Span Loss Budget G.984.2/Amd 2 Digital Only 20 28 28 30
Min. 1490nm Loss Budget G.984.2/Amd 2 Vid Overlay 5 10 9 15 17
Max 1490nm Loss Budget G.984.2/Amd 2 Vid Overlay 20 28 27 30 32
Min. 1310nm Loss Budget G.984.2/Amd 2 Vid Overlay 5 10 13 15 17
Max 1310nm Loss Budget G.984.2/Amd 2 Vid Overlay 20 28 29 30 32
ITU-T G.984 Test Standards

e A fiberscope must be used to inspect the connectors and ensure that they are free of contaminants, dents, or scratches. Use cleaning supplies to clean off
contaminants. Refer to Optical Fiber Patch Cord Preparation for contamination, inspection, and cleaning information. Dents or scratches can create
insertion loss and reflectance.

e Downstream and upstream launch power must meet signal level specifications. A PON meter must be used to confirm that the signal levels are acceptable
per standards.

e Since the MTTplus-420 is only designed to be used between the splitter and ONT (Customer Site), we are only concerned about the ONT received power
for the 1490nm signal and ONT launch power at 1310nm. 1490nm received power and 1310 launch power are both shown below
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|| 2.48 Gbps Downstream Direction
1490nm ONT/ONU Receive Power
1490nm OLT Launch Power (dBm)
(dBm)
Class Class Class Class Class Class Class Class Class Class
A B B+ C C+ A B B+ C C+
Min Avg 0 5 15 3 -10 -21 -21 -28 -28 -32
Power
Max Avg 4 9 5 7 9 4 A 8 8 8
Power
H 1.244 Gbps Upstream Direction
1310nm ONT/ONU Launch Power 1310 OLT Receive Power
(dBm) (dBm)
Class Class Class Class Class Class Class Class Class Class
A B B+ C C+ A B B+ C C+
Min Avg 0 5 15 3 -10 21 -21 -28 -28 -32
Power
Max Avg 4 9 5 7 9 - - -8 -8 -8
Power

Go back to top Go back to TOC

Launch power specifications for downstream and upstream Signal Levels

The communication ladder is defined within the ITU G.984.3 standards document and provides full details of OLT and ONU communication that occurs during the

activation process. For an overview of the GPON activation process, refer to Appendix C
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OLT and ONU communication defined in ITU G.984.3 standard

NOTE 1 — OLT waits at least 750 s for the ONU to process the message.
NOTE 2 — ONU clears LOS/LOF error.

NOTE 3 — ONU constructs the preamble and delimiter and sets pre-assigned delay.

NOTE 4 — ONU constructs extended preamble.

NOTE 5 — ONU randomizes a response time and constructs Serial_Number_ONU PLOAM message.
NOTE 6 — OLT analyses incoming PLOAMs and associates ONU-IDs with serial numbers.

NOTE 7 — ONU stores assigned ONU-ID.
NOTE 8 — ONU prepares response PLOAM.
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NOTE 9 — OLT measures time until response is received and calculates the adjustment to the ONU's Equalization Delay.

NOTE 10 — ONU updates its equalization delay.
NOTE 11 — Transmissions are in consecutive frames.

NOTE 12 — Downstream frame with empty BWmap (creates 125 ps of "quiet window").

NOTE 13 — BWmap should be constructed according to clause A.6.4.2.

NOTE 14 — To complete the SN request window (per clause A.6.4.2) the first StartTime in this frame should follow the margins described in clause A.6.4.2

(approximately 2 ps).
NOTE 15 — BWmap should be constructed according to clause A.6.4.2.
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6.0 Optical Fiber Patch Cord Preparation

Dirt, dust, and other contaminants severely impact high-speed data transmission in optical fibers and dirty connector end-faces are
often the number one cause of link failures. High insertion loss and/or high back reflection can result in transmission loss or high bit
errors and poor BER.

Most measurement variations and test repeatability conditions in fiber-optic systems can be traced back to the cleanliness of optical
connections. Contamination of fiber end faces not only affects optical power levels but also impacts back reflectance performance
and levels which is harmful to sensitive optical components.

Backscatter Transmitted Light

Signal Contamination

Dirty fiber end faces can cause back reflectance and insertion loss

Go back to top Go back to TOC

6.1 Contamination

Optical connectors are susceptible to contamination from air borne particles and human body oils when exposed. Left over liquid
residue from improper cleaning can also leave the fiber end face contaminated. The smaller the fiber core, the more severe the
problem is likely to be, especially when considering that fiber core diameters can range from 62.5 microns all the way down to 8
microns in size.

I b |

< <
h - a

Dirty Patchcord Oil from Hand
Connector
S s | |

-

@ | @ @ e
A A d L A d

Wiped on Shirt Dried residue from Alcohol
Wipe

Types of contamination viewed from a Fiber microscope
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Multi-Mode Fiber Single-Mode Fiber

Zone A-Core +

Zone B - Cladding +

r+ Zone C - Adhesive ¢

—e Zone D - Ferrule 0——|—>

—~

7

®

Cross-section-mode and multi-mode fiber zones
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6.2 Inspection

Whenever possible, inspect the fiber-optic connection (connectors, bulkheads, and test interfaces) with a fiber microscope. It is
recommended to wear laser safety glasses when working with fiber-optic connections. Always check that the laser or transmitter is
disconnected before cleaning the connector end faces.

Go back to top Go back to TOC

6.3 Cleaning Procedure

To ensure proper and effective cleaning of optical fiber connectors and interfaces, use the following cleaning materials:

Isopropyl alcohol

Lint free soft tissues

Ferrule cleaners (1.25mm and 2.5mm versions)
Connector reel cleaners (CleTop or similar)
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Optical fiber cleaning materials clockwise from left--isopropyl alcohol, lint free soft tissues,
connector reel cleaners, and a ferrule cleaner

Clean the connector end-face by rubbing it onto a lint-free wipe dampened with isopropyl
alcohol

Procedure

1. Dab the contaminated connector end-face with a wipe that has been dampened with isopropy! alcohol - the solvent will
dissolve and remove contaminants that have dried and attached to the connector or fiber end-face.

2. Rub the fiber end-face perpendicularly against a dry lint free wipe several times.

3. Alternatively, use compressed air to dry the surface quickly. Do not blow or allow the connector end face to air dry as this
may leave a residue behind which is often more difficult to clean and which can attract even more dirt.

4. Re-inspect the fiber end-face with an optical microscope to check that all the contaminants have been removed properly - if
not, repeat the process.
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Using Compressed Air

In some clean air situations, filtered air is acceptable for use, which is free of oil and moisture to
remove debris and clean a fiber optic connection. However, unless very strict cleaning procedures
are followed, air-driven contaminants can cause more problems.

To use compressed air, hold the can upright. If the can is held at a slant, propellant could escape
and dirty the optical device. First spray into the air, as the initial stream of compressed air could
contain some condensation or propellant. Such condensation leaves behind a filmy deposit.

Go back to top Go back to TOC

6.4 Best Practices

Never touch the end face of an optical fiber connector with any hands or fingers.

Always install dust caps on unplugged fiber connectors.

Store unused dust caps in a resealable plastic bag to prevent dust accumulating.

Never re-use optic cleaning swabs or lint free wipes. Always discard materials that have been used.

Ensure all alcohol or solvent residues are removed after using wet cleaning techniques

It is recommended to re-inspect the bulkhead receptacles and connector end face using a fiber microscope following the
cleaning and prior to use.

Always
AN adli

" g

Best practices for inspection and cleaning prior to connecting an optical fiber

Go back to top Go back to TOC
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6.5 Connectors

6.5.1 Connectors Types

GPON networks typically use SC type connectors. The preferred connector polish is the angled polish, SC/APC (Green), but the
ultra-polished SC/UPC (Blue) can also be used.

SC Connector

SC officially stands for Subscriber Connector; however, some people believe that “Square Connector,” is the correct name. Itis a
general purpose push/pull style connector. It was developed by NTT, which has an advantage in LAN/enterprise networks where
duplex cabling to support TX/RX channels are commonly used.

SC connector end face

SC Connectors are frequently used in network applications. The connector is square and keyed with push-pull mating, 2.5mm
ferrule, and molded housing for protection. The SC is a snap-in connector that is widely used in single mode systems due in part for
its performance; it latches with a simple push-pull motion.

Go back to top Go back to TOC

6.5.2 Connector Performance and Polishing

Polishing of fiber optic connectors is the process of polishing the end-face of the ceramic ferrule within the fiber optic connector. The
purpose is to improve the light transfer between the mating of connectors, in order to minimize optical losses and reducing
reflections. This is an important aspect of fiber optic communications as losses affect the quality of the light signals.

There are two main types of losses that are affected by the style and quality of polishing, which dictate the optical performance level
of terminated fiber optic connectors:

e Insertion Loss (IL) - The most important performance indicator of a fiber optic connection. This is the loss of light signal,
measured in decibels (dB), during the insertion of a fiber optic connector.

e Return Loss (RL) - Also known as back reflection, is the portion of the light signal that is reflected back to the original light
source. This occurs as the light is reflected off the connector and travels back along the fiber to the light source. This indicator
is measured in negative decibels (dB). When reading return loss figures, the higher the absolute value of the decibel unit
means the better the performance of the interconnection.

The amount of insertion loss is affected by fiber alignment, and/or the quality of the finishing on the end of ferrule, while reflectance
is affected by the style of polishing on the ceramic ferrule in a connector. There are two different styles of polishing, reflected by the
shape of their finish:

e Ultra Physical Contact (UPC) - The UPC style ferrule has the shape of the PC style, except they are polished with several
grades of polishing film that allows for an ultra-smooth surface. The main difference between UPC and PC is that the former
have lower return loss.

e Angled Physical Contact (APC) - The APC style produces the lowest return loss when
compared to other styles. The ferrule is polished to an angle of 8 degrees. The angle is calculated so that it is less than the
critical angle, which ensures light is not propagated back along the fiber.
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Connector Polish and Performance

PC UPC APC
< -35dB < -50dB < -60dB
Reflectance Reflectance Reflectance

1 0
Multmode Singlemode —

UPC and APC back reflection

Physical Contact Angled Contact (SM)

Insertion Loss: SM UPC<0.50 dB

MM <£0.75dB
Reflectance: Reflectance:
SM UPC 2 -45 dB SM = -55 dB

MM 2 -35dB

UPC and APC return loss

Typical Return loss values are:

e Polished Connector ~ -45dB
e Ultra-Polished Connector ~ -55dB
e Angled Polished Connector up to ~ -65dB

Go back to top Go back to TOC

6.6 Fiber Patch Cords

900um

Patchcords

Simplex (single fiber) or Duplex (two fibers) construction

Singlemode or Multimode

Pig tails

Outer Diameter is usually 1.6mm, 2.0mm, and 3.0mm

Duplex versions - Zip cord with outer diameters of 1.6mm, 2.0mm, 3.0mm

Ribbon
e Commonly used in LAN and PON applications with MTP/MPO connectors

Go back to top Go back to TOC
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6.6.1 Fiber Patch Cord

In a typical GPON network, a fiber is connected directly to the customer ONT/ONU. To test the GPON network, the fiber must be
temporarily disconnected from the ONT/ONU and inserted into the MTTplus-420 OLT port. An additional fiber patch cord is then
used to connect the MTTplus-420 ONU port to the ONT/ONU modem.

The patch cord and optical connectors play a critical role in fiber measurements. Ensure that a high quality patch cord is always
used, as this can and will have profound performance on test results and traces.

Color Coding

The buffer or jacket on patch cords is often color-coded to indicate the type of fiber used.

Connector boot

The strain relief “boot” that protects the fiber from bending at a connector is color-coded to indicate the type of connection.

Connectors with a plastic shell (such as SC or E2000) typically use a color-coded shell.

|Color Code of Jacket |Definition or Meaning

[Yellow |single mode fiber

|Color Code of Connector Boot |Definition or Meaning |

Singlemode, Physical Contact (PC), 0°. Sometimes used for polarization-
maintaining optical fiber.

_ Singlemode only, Angle Polished (APC), 8°

|White ||Sing|emode, Physical Contact (PC), 0° |

High optical power. Also used to connect external pump lasers or Raman
pumps.
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Standard color coding for jackets and boots (or connector shells)

Go back to top Go back to TOC

6.7 Inserting the Fiber

Carefully align the optical fiber connector to the port to avoid rubbing the fiber against the external
part of the port or any other surface. If the interface of the connector has an alignment key, make sure to insert it correctly into the
corresponding groove.

Push the connector in and make sure the optical cables are inserted to guarantee sufficient contact. If the connector has screw
bushing, screw down the connector to fix in the optical fiber. Do not over- screw the connector or it will damage the optical fiber and
the port.

Go back to top Go back to TOC

6.7.1 Preventing Inaccurate Readings

To achieve maximum power and prevent false readings, clean the optical fiber connector interfaces before inserting them into the
test port.

Please ensure the correct fiber connector type is used before inserting it into the test port or connector. Mismatched connector types
will damage the optical end faces and the test set.

. If the optical fiber is not aligned properly and/or completely connected, it will cause serious loss and reflection.

Go back to top Go back to TOC
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6.8 Fiberscope Platform Application

« All fiberscope software options (Fiberizer Scope Expert Image View and Fiber Scope Auto Freeze and IEC Pass/Fail Analysis)
for the DI-1000, DI-1000 MPO, and DI-3000 are enabled by default (free license).

6.8.1 Connecting the Fiberscope

1. Connect the Fiberscope to the test set, using any available USB port (older analog fiberscopes require a USB adapter). When
the DI-1000, DI-1000MPOQ, or DI-3000 fiberscopes are plugged into a USB, they will emit a blue LED.

2. If not automatically connected, select the Utilities or button on the top-left corner of the screen.

3. Tap the Tools menu item, and then tap Advanced.

4. Select the Fiber Scope option.

« The OTDR Viewer application is used solely with the VeEX OPX-BOXe/OPX-BOX+ OTDR platform. This extends the capabilities
of the VeEX test set as a post-market add-on option for fiber optics testing. The Optical Power Meter application (in Fiber Tools)
works with a tethered FX4x/FX8x OPM/OLTS meter as an add-on fiber optics testing capability.

Fiber Scope ~ OTDR Viewer
Q.

Optical Power
Meter(USB)

rowser

@ Remote/CLI 2020.12.04 20:58:34

Fiberscope, located in Tools > Advanced menu

Fiberscope Operation
After connecting and powering on, use the following operations in analysis mode to inspect the fiber connector:

e DI-1000: rotate the top dial/knob to manually focus/defocus the image to clear view.

e DI-1000MPO: manipulate the X, Y, and Z control knobs, respectively to shift to the next fiber (right to left, using the key-up
and key-down adapter), row, and proper manual focus.

e DI-3000: press the autofocus button when the endface is out-of-focus and centered as best as possible. A clear endface
image is obtained within a couple of seconds. Manual focus is performed on nearly focused images or MPO connectors.

The DI-1000, DI-1000 MPO, DI-3000 also includes a freeze/unfreeze button located on the lower side of the probe.

Go back to top Go back to TOC
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6.8.2 FiberScope Setup - Page 1

@ ®

Setup Capture Results

ocal

Autosave on Tap

sc-upc-m_pc001

c002

iber ID

@ 19216834238 ® 2020-12-16 19:43:41

Fiberscope Setup menu

Captured patch cord image files are saved within a folder directory. In the Setup tab, name each folder and file in the directory and
select a save increment.

e Scope mode: Sets Fiber Scope connection method.
o Local: Direct USB connection via micro-B USB port and micro-B USB-to-USB Type A OTG cable for DI-1000, DI-
1000MPO, and DI-3000.
o Remote DI-3000: Dedicated auto-connect option for DI-3000 WiFi usage only.

e Auto Save: Disable, Autosave on Tap, or Autosave after freeze. If either Autosave option is enabled, the unit automatically
saves and creates the filename using the Trace ID after the test. The file location and name will display.
Auto Save is available for single fiber analysis only.

When Ask Before Save is selected, the Save menu will display with naming and comment options.
o Autosave on Tap: On the Capture tab, tap the screen to automatically save the captured image. “Tap screen to save”
will appear to indicate that the feature is enabled.
o Autosave after freeze: Automatically saves the captured image upon freezing the image. (Auto-freeze enabled or
normal Freeze.)

e Job ID, Cable ID, Fiber ID, and Trace ID are nested folders that store saved results. Folders are nested in the following
order: Job > Cable > Fiber > Trace. Tap the blank fields to edit the names.

e Increment: Increments the selected ID name if the Auto Save option is selected.

Saved image files can be retrieved from File Manager (see Managing Fiberscope Results with File Manager for details) or
managed from the Results tab.

Go back to top Go back to TOC
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6.8.3 FiberScope Analyzer - Page 2

|PC.sM,RL= 45 dB

Ii_'_IFP'_::- 192.168.0.178 t“ Remote/CLI 2020-12-04 22:39:00

Fiberscope Setup menu - page 2 (Analyze connector profile selections)

To begin analyzing fiber connectors:

1. Select the analysis profile from the Analysis parameters drop-down box on Page 2/2 of the Setup tab. The analysis profile
is based on the fiber endface connector inspected, as well as applicable to MTP™/MPO (multi-fiber) connectors.
o PC, SMRL 2 45 dB: UPC connector
o PC, SMRL 2 26 dB: PC connector (used with LC/MU)
o APC, SM: APC connector
o PC, MM: Multi-mode connector
2. Select the Tip Type from the drop-down box.
o General: Encompasses standard SC, FC, ST, and other 2.5 mm ferrules.
o LC: Lucent connector (male). Encompasses 1.25 mm ferrules (LC/MU)
o LC female: Lucent connector (adapter). Encompasses 1.25 mm ferrules (LC/MU)
o E2000™: a proprietary family of connectors invented by Diamond SA known for its low insertion loss characteristics
and built-in (latched) shutter.
3. Select the Auto center/Crop checkbox to take the current video frame and center it by the detected fiber image inside the
program window, i.e. in case of long (extension) tips or handshaking Initially, the a blank screen will display.
4. Select the Capture tab.

Go back to top Go back to TOC
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6.8.4 FiberScope Capture Screen

Page 1 of the capture screen displays a live image of the connector face and features analysis and freeze tools.

Capture

Real time video of the connector face. Red contours indicate scratches and defects.

Results Resume

On = Analysis

"O-N Auto
n
W Freeze

Rects " Dots
Shake | Off

MPO /ar\
mode

2020-12-16 19:41:34

Freeze / Resume: Stops the real time video to produce a viewable static image.
Analysis On / OFF: Turn the Auto Analysis ON and OFF (software option).

Auto Freeze: Turn On and OFF the ability to automatically freeze the image when the image comes into focus.

Rectangles / Dots: Dots draw a red contour around scratches and defects. Rectangles highlight scratches and defects

without obstructing the view.

Shake: Turn On or OFF the ability to Auto Freeze and Analyze when probe image is unsteady.

Page 2 displays all numeric results from defect and scratch events found for all four zones.
Scratch requirements refer to width.

« This table will also be included in the reports.

Capture

Scratches

Results Resume

Defects “On_ Analysis

Criteria(um) Thresholds Count Criteria(um) Thresholds Count

A:Core
0-25 pm

B:Cladding
25-120 pm

C:Adhesive
120-130 pm

D:Contact
130-250 pm

Measured scratches and defects compared with threshold criteria for each fiber layer

MTTplus-420_User_Manual_RevC00

ﬂa\ Auto

v  Freeze

Rects " Dots

Shake | Off

MPO /&r\
mode

2020-12-16 19:42:41
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6.8.5 Results

Results

NET Orig. Term. Sync.

& fx150build64_rc | Push |

it sc-apc-m b011

v - 001
4 001-tst001
002-tst001
b = fx150dev490
b = fx150dev501
b & mmpc2

» & mmpc_sample

» & mpo apc switch

P & mpo mm senko1

92.168.0.178 I"i‘l 2020-12-10 02:08:38

Saved files from Capture screen

The results screen displays management options for saved results including uploading/downloading files from VeEX’s Fiberizer
Cloud. The directory displays the location of stored files.

e Load: Select an image file and tap Load to load the image onto the Capture tab.

e Save: Manually saves and names the image displayed in Capture.
e Modify: Select a file or folder in the directory to modify. Options to Rename, Remove, and upload the selection to Fiberizer

Cloud are available.

Connecting to Fiberizer Cloud

To connect the test set to Fiberizer Cloud, you must be a registered user. For new users, go to the fiberizer.com website from a PC
Internet browser to register before proceeding with these directions.

Remote server parameters

jdoe@veexinc.com

http:/ffiberizer.com

1x32 PON Splitter #F 12409 —

92.168.0.178 2020-12-08 20:34:21
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http://fiberizer.com/

Fiberizer Cloud Log-in

Tap on Modify > Settings.

. Enter the username and password, then tap Check. If the message “Connection has been successfully verified...” does
not display, recheck the username and password.

3. Tap Select to choose a project folder to upload files to and tap OK.

4. Save or Discard the cloud login details.

N =

Uploading/Downloading Files with Fiberizer Cloud

Before attempting to upload or download, ensure that the test set is successfully connected to Fiberizer Cloud. Tap on Push next to
a directory item to upload it into Fiberizer Cloud. Pulling downloads the directory collection from Fiberizer Cloud.

Go back to top Go back to TOC

6.8.5.1 HTML Report

The FiberScope test report can be viewed in HTML format.

File Edit View History Bookmarks Tools Help

C ©® O file///Dy/VEEX_OTL « 70% | | Q search ¥ » =

result.jpg

FAIL

Zone Scratches Defects
Criteria, um Threshold Count Criteria, um Threshold Count
A: Core [0; =) 0 0 [0; =) 0
0-25 um
B: Cladding [3; =) 0 0 [2; 5) [5; =) 5 0
25-120 um

C: Adhesive - - - - - -
120-130 um

D: Contact - — - [10; =) 0

130-250 um

Fiberscope test viewed in an HTML browser
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6.8.6 Managing General Results with File Manager

All results stored in the test set are displayed in the File Manager, located in Utilities > Files > Saved. \When managing files, use

the check box to select the desired file(s).

D Last configuration Common
D 20171013_050614
D 20171013_050616
D 20171013_050617
D 20171013_050618
[ 20171013_o60129
[ 20171013_o60131

D 20171013_050628 Ethernet

(IP) 192.168.0.123

The following file management options are available:

View: View file
Del: Delete
Rename

To backup and restore files from a USB Memory stick.

e To USB: Copies all selected files to the stick
e From USB: Restores all files from the stick

IP Addr

Screen

Screen

Screen

Screen

Screen

Screen

PTPv2

U/L: Unlock or locks files to prevent accidental deletion
PDF: Converts all selected files: Requires FAT32 USB Memory stick

Cu M2

Page 1 of 2

e BT: (Bluetooth) File Transfer requires compatible USB dongle

Go back to top Go back to TOC

6.8.6.1 File Manager Filters

mﬂ‘

2017-10-26 02:15:30

2017-10-13 05:06:15

2017-10-13 05:06:17

2017-10-13 05:06:18

2017-10-13 05:06:20

2017-10-13 06:01:30

2017-10-13 06:01:32

2017-10-13 05:06:45

2017-10-26 08:31:18

File Manager menu

Profile

Result

El_mm_

CCECCEMOOEEE

File Filters make it easier to isolate desired types of results from all other test results stored in the test set. It also reduces the

number of pages displayed.
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oumn !H ml vance
. N

[Ofname  [nwode —

D Last configuration Common Profile B
ARPWIZ PTPv2

[0 20171013_o50628 Ethernet Resuit %)
i G-PON k4 sors

D demo_deadZone.sor OTDR SOR B
IP Addr Screen

[ demo_Pulseimks.sor OTDR SOR %)
v i v

O demo OTDR IP Ping Ubitas SOR %)

[ demo-1u OTDR NWDisc WSA SOR %)

0 demo-PoON.sor OTDR Network SOR B

D 20171013_050616
_.]rd m

2017-10-26 08:35:49

Filtering for specific test types by tapping on the Test header filter+ icon

Fiber inspection test results belong to Common Mode and Fiberscope Tests. Filter parameters can be combined.

Filter Options

To filter by header type, use the stylus to tap on the filter+ m icon.

To reset filters, press the Show All button.

To select columns to hide/show, tap on Column to access the column visibility menu.

To search for files by specific criteria such as Job ID, Account, and Name, tap on the Advanced menu. To sort results in
ascending or descending order by header type, tap on the header. An arrow next to the header indicates the file sorting order.

Go back to top Go back to TOC

6.8.6.2 Backing up and Restoring Test Profiles and Results From USB

The MTTplus Platform File Management system offers backup To USB and restore From USB functions to preserve user data.
Enabling To USB and From USB Functions

1. To enable the To USB and From USB functions, insert a USB Memory stick (FAT32 file format) into a USB port on the side
of the unit.
2. Wait for the USB memory to be detected (the folder icon will change appearance with a green USB memory icon).

After the unit detects the USB memory stick, it's now possible to download files to USB or restore files from USB.
Downloading Files To USB

1. Select the desired test results, test profiles, screen capture and protocol capture files to be saved, using the individual p
check boxes. For a full backup, check the master check box on the header and all files will be marked.

2. Tap the To USB button to initiate the file transfer procedure and wait for the progress bar to finish. Original files won’t be
deleted from the test set.

3. When all files have been copied to the USB, tap the folder icon (top-right corner) and select Remove USB Drive to make
sure all cached data is transferred to the USB drive, especially when transferring small files.

Go back to top Go back to TOC
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7.0 Optical Power Meter (OPM) Test Mode

. — w 1490nm Hist. 1310nm Hist. ODN Hist. | 1577nm Hlst Stnp

Up Dn

¢ ¢ Signal OLT ONTIONU

—
Restart

2 Frame ‘ TX 3.6dBm ONU ID

PON ID 48575443EB38A1 ONU SIN HWTC-E81A6605
2 ¢ ALMIERR

1490nm
1310nm

A
ODN Loss Setup

N
Advanced
RX: G-PON TC-Syne P
TX: G-PON Seiie YT —

OPM Summary Screen

The MTTplus-420 starts up on the OPM Home menu. Refer to the MTTplus Platform manual for information on home screen test icons and
menus common to all MTTplus modules. The OPM Home menu is described below.

A. LED Indicators

On screen LEDs indicate the status of upstream (Up) and downstream (Dn) signal and alarm/error traffic detection. Refer to LED Status for
more information.

B. Status Icon The RUN icon indicates a test is running.
The RUN icon indicates a test is running.
C. GPON Diagram

Network diagram of the GPON network. Connect the MTTplus-420 between the splitter and ONT/ONU.

A Do NOT connect the MTTplus-420 between the OLT and splitter.

oL

I

Subscriber Splitter

Fusion Splice

The MTTplus-420 should be connected between the splitter and ONT.

D. OLT and ONT/ONU Messages and Measurements

-30.00
0x4D592D4F4C5400

OLT

Class B+

OLT Information Table

Below the OLT and splitter diagram block, a table displays the transmitting signal level (TX), PON ID, PON Type, and PON Budget Classification
(Budget). This is decoded from downstream PLOAM messages from the OLT. This information is only available when sent by the OLT and may
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need to be enabled.

ONU ID 1
ONU SIN HWTC-D13A0B48

Rogue Detected

ONU Information Table

ONU ID and ONU S/N information is decoded from upstream PLOAM messages from the ONT/ONU. If the information is not displayed, it may
have been missed. Power cycle the ONU to initiate the ranging process again.

Rogue indicate upstream ONT traffic sent outside of allotted timeslots which can impact service quality on this PON-ID. This type of behavior
can be intermittent or continuous but requires ONT replacement to correct this behavior.

1490nm | -19.7dBm|

1310nm -1.8dBm
ODN Loss | 24.8dB

Signal Measurement Table

Displays 1490nm and 1310nm signal level values as measured at the MTTplus-420’s location. OLT Loss is the difference between the
transmitting signal from the OLT (TX) and the DS 1490nm signal level measured at the MTTplus-420 location.

If the OLT is not broadcasting its output power, the span loss value cannot be calculated.

Green, yellow, and red table colors indicate whether signal levels pass or fail against ITU-T G.984 standard threshold values configured in
Setup. Refer to Test and Profile Settings for information on test profile setup.

Green: The measured signal is above the critical threshold.
£33 Yellow: The measured signal is below marginal and above critical.
i | Red: The measured signal level is below the critical threshold and does not meet the specification.

E. Upstream/Downstream/TC-Sync Signal Status
For more information, refer to Signal and Synchronization Status.
F. Test and Profile Settings

o Setup: Setup Test profile
e Advanced: Leads to the Advanced Setup, Results, PLOAM and OMCI Decoder, and Active ONU
list.

Signal and Synchronization Status

The Status table displays detected 1490nm downstream, 1310nm upstream, and TC-Sync status.

1490nm 1310nm

Signal and Synchronization Status Table

Status Table

e 1490nm/1310nm: If OK is displayed, light in the downstream 1490nm or upstream 1310nm direction is detected. If errors/alarms are
detected, they are displayed.

e Transmission Connectivity Sync (TC-Sync): OK UL/DL indicates that the MTTplus-420 is properly synchronized with the OLT and
ONU/ONT traffic. No UL/DL indicates the OLT and ONU/ONT are not synchronized properly. Consult VeEX technical support if unable to
achieve TC-Sync.
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OK indicates US or DS light is detected, but does not indicate whether ITU-T G.984 Threshold
values are met or if the OLT and ONU/ONT are properly synchronized.

LED Status

2 Signal

> Frame

I ALMIERR

——
. History

Upstream/Downstream LED Status

On screen LED colors indicate the status of upstream (Up) and downstream (Dn) signals:

e Green: Signal level detected. No errors or alarms are present. No further action required.
e Red: An error or alarm condition is detected and is currently present. Flashing red indicates a history condition—an error or alarm was
detected during the measurement interval but it is no longer present or active. Tap Advanced to view Alarms/Errors, PLOAM, and OMCI.

The History button resets the LEDs of past statuses.

If any LED remains red, clean the patch cord connectors that will connect the MTTplus-420 to the
ONU/ONT, the MTTplus-420 test ports (To ONU, To OLT), and the ONU/ONT ports. Refer to
w Inspection for information on inspecting and cleaning fiber connectors.

Go back to top Go back to TOC

7.1 Optical Power Meter (OPM) Test Procedure

The MTTplus-420 is designed for use at the customer premises to aid with ONT/ONU activation and troubleshooting

________________________________________
~» ONT/ONU

ONT/ONU

1550nm
RF Video

1x8 Splitter

ONT/ONU

ONT/ONU

F \ Y | ’7 NT/ONU

DownstreamA ———— 1490 nm ! Max 20 km
UpstreamA €——— 1310nm

The MTTplus-420 is connected at the customer premise
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1. Power up the MTTplus-420 test set. Testing should start automatically. Starting/stopping/restarting measurements from the OPM menu
(see OLT Information Table) starts/stops/resets items in the OPM Summary screen - the power level graphs and the Active ONU list in
Advanced Mode. To clear the PLOAM or OMCI list, go to the respective PLOAM and OMCI Decoder menus and press the clear button.

2. Tap on Setup and configure the test profile settings according to the GPON class and ITU-T G.984 Test standard. Refer to GPON ITU-T
G.984 Test Standards.

|Profi|e ||Class A ||Class B ||Class B+ ||Class Cc ||Class C+ |
[Downstream Threshold (Marginal) |-19 |-19 |-25 -28 |-32 |
[Downstream Threshold (Critical) [-21 -21 [-27 -30 |-34 |
[PON Span Loss (Marginal) 18 |26 27 28 [30 |
[PON Span Loss (Marginal) 20 28 29 [30 (32 |
|Upstream Threshold (Marginal) -1 o |-0.5 o 1 |
|Upstream Threshold (Critical) |-3 -2 1.5 2 3 |
[Max Physical Length [20kMm |60KM |

B8 | Pre-defined thresholds
[T

Z 2 Signal

Downstream Threshold

Downstream Threshold (Marginal)

. I Frame Downstream Threshold (Critical)
ODN loss Threshold
i I ALMERR  |gpp |oss (Marginal)

ODN loss (Critical)

Upstream Threshold

Upstream Threshold (Marginal)
Upstream Threshold (Critical)
SN format

PON-ID format

RX: G-PON
TX: G-PON

SN: TMAC00QD513165 2019-04-04 15:57:16

OPM Setup menu

3. Inspect and clean the MTTplus-420 test ports. Inspect and clean the fiber patch cord from the OLT and insert it into the MTT420-plus OLT
test port.

eye damage from radiation exposure

n Warning: Never look directly into the beam of an active optical source as this may result in harmful

4. 1f 1490nm light is detected, the Status will display OK. Verify that the measured 1490nm signal level is green (see Signal and
Synchronization Status). Confirm TC-Sync DS displays OK UL/DL. Consult VeEX technical support if you are not able to achieve TC-
Sync.

5. All DS LEDs should turn from red to Green. If any LED remains red, clean and inspect the connectors again as specified in Step 4.

6. Inspect and clean the patch cord connectors that will connect MTTplus-420 to ONU/ONT and the ONU/ONT test port.

7. Connect the MTTplus-420 to the ONU/ONT test port. If 1310nm light is detected, the Status will display OK. Verify that the measured
1310nm signal level is green (see_Signal and Synchronization Status ).

8. Confirm TC-Sync DS displays OK UL/DL. Consult VeEX technical support if you are not able to achieve TC-Sync.

9. All US LEDs should turn from red to green. If any LED remains red, clean the ONU connections again as outlined in Step 6.

Synchronizing the MTTplus-420 with the ONU Activation Process

The MTTplus-420 will synchronize to the downstream frame (from the OLT) provided the OLT is operational and 1490nm signal level is good.
The downstream frame synchronization indicator should occur almost immediately.

In order to synchronize with the ONU, the MTTplus-420 needs to see the ONU registration process. Therefore, only connect the ONU AFTER
the MTTplus-420 application is already running. Otherwise, power cycle the ONU after the MTTplus-420 application is running if the ONU is
already connected to the MTTplus-420.

The reason for this is two-fold. First, the upstream Serial_Number_ONU PLOAM message is only transmitted by the ONU during its activation
and the MTTplus-420 must see this message in order to populate the ONU ID and ONU S/N fields of the OPM results page. Second, the
MTTplus-420 needs to determine its distance from the OLT and the ONU (i.e. needs to know the time difference between when a downstream
frame arrives and when the corresponding upstream frame is returned). This is determined during the ranging process.
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Once the ONU registration is complete, the MTTplus-420 then uses the bandwidth allocation information contained in the downstream frames in
order to determine when the upstream burst from the ONU will occur and what data it will contain. Should the downstream frame become
corrupted at this point, the upstream frame reception will also therefore be affected.

Ifthe OLT and an active ONU are connected to the MTTplus-420 before starting the test application,
the MTTplus-420 will not see the ONU activation and the above process will not be completed. In this
instance, LOF will be reported for the upstream side; no ONU ID or ONU S/N information on the

“ OPM results page will be displayed.
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7.2 Histogram and OLT Loss History

Tap on 1490nm Histogram, 1310nm Histogram, and OLT Loss (Span Loss) Histogram tabs to Monitor Downstream and Upstream signals. Tap
on t he upper left and right arrows to scroll through the measurement period. The + and — keys zoom in/out of the time axis.

N 1)

1310nm Hist. OLT loss Hist. [ Stop

A= 490nm Hist.
Up Dn

2 ¢ Signal AT

2 ¢ Frame

I I ALMIERR

—
Setup

—
Advanced

2017-09-12 16:44:45

A== |OLT loss Hist.
Up Dn

: I Signal S SET

: & Frame

I T ALMIERR

Setup

—
Advanced

RX: G-PON —
TX: G-PON I —————————— Save

2017-09-12 16:44:52

OLT Loss Histogram showing Downstream and Upstream signals
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8.0 Advanced Mode

Advanced Mode features advanced troubleshooting tests beyond basic signal level measurements. Further investigation may be
required when the OPM test mode indicates good signal level and TCSync is good but network is generating alarm or errors.

e Advanced Results provides a summary screen of network status and reports system errors/alarms status.

PLOAM and OMCI Decoder captures and decodes PLOAM and OMCI messages exchanged between the Optical Line
Terminal (OLT) and ONT.

Active ONU lists all active ONUs currently on the network as determined by the OLT.

GPON Wizard use to create PON Network commissioning report.

Splitter Analysis used to verify which ONT/ONUs are connected to Splitter.

Distribution Analysis used to verify ONTs are connected to the right splitter port.

Starting/stopping/restarting measurements from Advanced Results starts/stops/resets items in Advanced Mode, namely the power
level graphs. Start/stop from Advanced Setup relates to error/alarms on this page. If the ONU is restarted, the power measurement
will continue recording the signal levels. The decoded fields will be reset when the ONU is reconnected. Decoded messages
continue to persist until the new sync is achieved, when they get updated.

Pressing restart at any time clears the results, filling in the downstream decode after receiving the first
PON-ID downstream message. The upstream decode will be filled in when the ONU initializes.

Advanced
Results

; PLOAM
Active ONU

Q GPON Wizard Q OMCI Decoder
. . Distribution
Splitter analysis .
o (EEEE | o B
TX: G-PON

I'_PI 192.168.127.209 temote/CLI SN: TMAAOD1PAS10820 2022-01-24 01:38:00

Advanced home menu
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8.1 Advanced Setup

General

: I Signal Duration

Duration 10
2 2 Frame Units

Seconds
PLOAM Decoder
Filter Upstream Overhead ON
Filter Extended Burst Length ON

Filter REI=0 ON
AT
History Filter Sleep Allow ON
— %

: I ALMIERR

RX: G-PON
TX: G-PON

@) 192.168.0.174 @ Remote/CLI 2017-09-13 10:54:47

Advanced Setup - Measurements tab

Advanced Setup options include programming test duration/start time, PLOAM Decoder Filter options, and additional test
management options.

Measurements
Select a Mode option to enable a test to run for a fixed duration and/or a delayed start.
Mode: Manual, Timed, and Auto selections are available.

e Manual: This is directly linked to the Start/Stop function. The test starts as soon as the Start
button is pressed.

e Timed: The test duration can be set in seconds, minutes, hours or days. The test is activated by the Start/Stop function on
the drop -down menu and stops automatically when the defined time has elapsed.

Auto: A predetermined start time can be set. The test duration can be set in seconds, minutes, hours or days. After
programming the start time and duration, press the Start button and the test will be activated automatically when the
programmed start time is reached.

e Filter Upstream Overhead: When active, prevents capture in the PLOAM Decoder log of
Upstream_Overhead PLOAM messages from the OLT.

o Filter Extended Burst Length: When active, prevents capture in the PLOAM Decoder log of
Extended_Burst Length PLOAM messages from the OLT.

e Filter REI=0: When active, prevents capture in the PLOAM Decoder log of Remote Error
Indication (REI) PLOAM messages with zero bit error count from the ONU.

o Filter Sleep Allow: When active, prevents capture in the PLOAM Decoder log of Sleep_Allow
PLOAM messages from the OLT.

General
The General setup tab features the following test management options:
e Audible Alarm: T he unit beeps every time an alarm is detected. This feature is not available on all test sets.

o Results on start: Provides an automatic move to Result screen when the test is started.
e Auto Save: Automatically saves the results file.
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e Measurement Clock Source: Select the Measurement clock source used for Frequency measurement.
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8.2 Advanced Results

RUN

Summary [SCIECEGIEIN L B G £ 1] Graph EventLog T

Up D ST:2016-11-11 01:54:03 ET:00/00:19:17 —
2 @ Signal (| _ Restart

LOS Alarm
G-PON Alarms
G-PON Errors

Downstream: No errors - OK

ST:2016-11-11 01:54:03 ET:00/00:19:17

2 2 Frame

2 ¢ ALMIERR

Level

LOS Alarm
G-PON Alarms
G-PON Errors

RX: G-PON
TX: G-PON

92.168.127.196 2motel 2016-11-11 02:13:21

Advanced Results - Summary tab

The Advanced Results menu displays additional Errors/Alarms and Event details.

Summary

The summary tab displays a summary of test results including DS/US signal levels, PON ID, and alarm statuses all on one screen.
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8.2.1 Errors/Alarms

Summary ErrorsMIarms Histogram Graph Event Log

Up Dn
I I Signal

I T Frame

2 ¢ ALMIERR

RX: G-PON
TX: G-PON

Errors/Alarms tab showing summary of US/DS errors/alarms statuses
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The Errors/Alarms tab brings up several pages showing error and alarm statuses.

Page 1 provides an overview of all the Errors and Alarms applicable to the signal and network under test. The color of the page tab
is normally blue; however, it will turn red when an alarm error condition has been detected or recorded.

The soft LEDs have a tricolor function:

£ Green: No error or alarm is present.
£ Red: An error or alarm condition is detected and is currently present.
| S Yellow: Indicates a history condition. An error or alarm was detected during the measurement interval but it is no

longer present or active.
| White: Not available
EE Gray: Not activated
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Tapping the individual soft LED will automatically link directly to the applicable result screen which
provides detailed information. Depending on the settings chosen in Setup > Signal, the
Alarms/Errors displayed and page length will vary, but the order in which they are presented remain
the same.

Refer to Downstream Alarms/Errors and Upstream Alarms/Errors for a description of alarms/errors and troubleshooting guidelines.

Summary Errorsmlarms Histogram Graph Event Log Stop

Up Dn Downstream G-PON

2 2 Signal : 00/06:14:40 REEET

2 2 Frame

o ALMIERR ______________

2017-09-12 17:00:08

Errors/Alarms tab displaying Downstream G-PON errors/alarms
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Histogram

RUN

Summary  ErrorsiAlarms TG e ]

Downstream G-POMN

20170992 165537

G-PON Histogram showing start and stop time of alarms/errors

The Histogram tab displays a historical record of the Alarms and Errors recorded during the measurement interval. A separate page
is available for down stream and upstream results .

A graphical timeline on the horizontal axis indicates when the event occurred in seconds. Tap on
the upper left and right arrows to scroll through the measurement period. The + and — keys zoom in/out of the time axis.

Graph

The Graph tab brings up a page displaying a log of the Errors recorded during the measurement interval for each alarm/error.

Summary  ErrorsiAlarms Histogram EventLog fT‘\

Up Dn

I Signal Restart

? Frame

2 ALMIERR

(4] Page 1 of 11 (> )

2016-11-11 01:23:20

Graph tab displaying DS BIP error screen
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Events Log

I I Signal

2 Frame

2 ALMIERR

Summary Errors/Alarms

# Type Start Dur/Count

Start

Histogram Graph

2017-09-12 10:45:26.0

Up LOF

2017-09-12 10:46:48.9

00:00:00.1

Up LOS

2017-09-12 10:46:49.0

02:30:35.4

Down LOF

2017-09-12 10:46:55.0

00:00:00.1

Down LOS

2017-09-12 10:46:55.1

05:25:44.6

Up LOF

2017-09-12 13:17:24.4

00:00:00.2

Up LOS

2017-09-12 13:17:24.6

00:00:00.2

Up LOF

2017-09-12 13:17:24.8

00:00:00.1

Up LOS

(<)

2017-09-12 13:17:24.9

Page1of471 ©

00:00:04.6

2017-09-12 17:00:

Event Log showing start, stop, and error/alarm events

The Event Log tab brings up a screen listing the Error and Alarm events recorded during a test. The events are presented in

chronological sequence - number, type of event, start time, duration (alarms), and ratio/count (errors) are displayed.
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8.3 Active ONU

Active ONU lists all of the ONUs that have been activated by the OLT since the measurement was started/restarted from the OPM
summary screen. Tap Clear to clear the list.

) HWTC-152CF433)

Up Dn

: @ Signal

< 2 ALMIERR

: Frame

RX: G-PON
TX: G-PON

SSN ONU ID
HWTC-D3996284 29
HWTC-24457F20) HWTC-34E5CC2B 40
HWTC-7TDBCEE19| 25| SCOM-21183407 26
HWTC-91151820 3| SCOM-21199436 6
SMBS{212F2DB| 16| SCOM-2119B544 14
HWTC-4D198ASC 48| SCOM-210EACSD 10
HWTC-FIF3FF3C 57 ) -
HWTC-128FD0SC 15 - "
HWTC-0B472913 M . *
HWTC-733C469A 13 * *
HWTC-8CE65E20 " ) -
HWTC-ASATABSE| 20 * "

Active ONU screen

When a ONU is disconnected it will be highlighted in red.
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The last ONU activated will be green.

M| HWTC-152CF433

Ugp D

= Signal

z Frame

- ALMVERR
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8.4 PLOAM Decoder
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HWTCS4457F 20

HWTC-3aEsCCzE|

HWTC-TDECEE1S

SCOM21183407

SMBS-0212F2DE

SEUM-E‘HBNH'
'IE[ SCOM-2119B544

HWTC-D138ASC

HWTC-FSFIFFIC

45| SCOM-Z10EACSD
5 :

HWTC-128FDOAC

HWTC-DB4T281Y

HWTC-T33CA604]

HWTCBCEESEZD,

HWT C-ASATABSE
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ONU Disconnected

HWTCS4457F20

HWTC-24E5CC2B|

HWTC-TDECEE12

SCOM21183407

SMBS0212FIDE

SEGM-iﬂEINﬁl
| SCOM-2119B544

HWTC-4D188ASC

SCOM-210EACSD

HWTC-FOFIFFac

HWTC-128FDOSC

HWTC-OB4T291Y

HWTC-T33CA604)

HWTCBCESEE2D,

HWT C-ASATABSE
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The last ONU activated
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Message

0 Dying Gasp

Up 213 0 Dying Gasp

Up 214 0 Dying Gasp
Down | 558 0 Deactivate ONU ID
Down | 559 0 Deactivate ONU ID

Down | 560 0 Deactivate ONU ID
Up 237 Broad |Serial Number ONU
Up 239 Broad |Serial Number ONU
Up 237 Broad |Serial Number ONU

Down | 243 Broad |Assign ONU ID

Down | 244 Broad |Assign ONU ID

Down | 245 Broad |Assign ONU ID

0 Serial Number ONU

O rueian ©

emote/CLI 2017-09-12 17:01:17

PLOAM Decoder screen

Physical Layer Operations, Administrations and Maintenance (PLOAM). Decoder displays upstream/downstream decoded PLOAM
messages between the ONUs/ONTs and the OLT. Tap

Clear to clear the list or tap on the screen to see additional message details. Refer to Appendix C for the activation process
overview and a description of each PLOAM message.
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8.5 OMCI Decoder

RU
Dir. TCI Type ME Class

61407 [Get AR ONT-G
He on S Up | 61407 |GetAK ONT-G 0x0
Down 61408 [Get AR ONT-G 0x0
& Frame Up 61408 [Get AK ONT-G 0x0
Down 61409 [Get AR ONT2-G 0x0
2 ALMIERR Up 61409 [Get AK ONT2-G 0x0
Down 61410 |Get AR Soft. image 0x0
Up 61410 |Get AK Soft. image 0x0
Down 61411 |Get AR Soft. image 0x1
Up 61411 |Get AK Soft. image 0ox1
Down 61412 |Get AR
Up 61412 [Get AK
Get AR ONT-G

(<) Page 1 of 11

2017-09-12 17

OMCI Decoder Screen

OMCI messages are used by GPON network to manage PON services and ONU equipment. The Optical Network Unit Management
and Control Interface (OMCI) specifies the managed entities of a protocol-independent management information base (MIB) that
models the exchange of information between the OLT and an ONU. In addition, it also covers the ONU management and control
channel, protocol and detailed messages.

The OMCI Decoder displays upstream/downstream decoded OMCI messages between the
ONUs/ONTs and the OLT. Tap Clear to clear the list.
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9.0 Troubleshooting GPON Alarms/Errors

Alarms and performance monitoring encompasses mechanisms to detect link failure and monitor the health and performance of
links. This clause does not cover such functions as station management, bandwidth allocation or provisioning functions.

QL QfLr

. REI REI _.
BIP error BIP Gen
@

BIP Gen
Signal fail .

R

emote defisct
indication

PEF PEE .
o .a ey .1—F‘I.'r.
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4 ! H TEAi
Liss of Phy Layer I&F. PEE Fivsic |prr.f”. Z .._
notification message ! :,r::f m:ﬁ? e
Lor() —@—
LCDG), LCDAI)
Loas of rlur.nelldcl-.nmum » . =~
for GEM of ATM .
v < .‘LDS ) I . LDAU.I .
Loss of acknow ledgment
< .LUF SUF(i)
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DACT Deactivare ONL-II
"‘\f*_.‘ Message .
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Link musmatch
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Unknown PLOA]
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The flow chart illustrates OAM functions installed in the ONU and OLT. It also shows the Alarm
notification signals between OLT and ONU.
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9.1 Downstream Alarm/Errors

9.1.1 LOS

LOS means 1490nm Loss of Signal is detected. In an active GPON network, the 1490nm DS is always transmitting.
LOS Troubleshooting

1. Verify GPON fiber is inserted in the To OLT test port.
2. Check the optical fiber.

o If the optical fiber is not connected properly, clean/inspect/reconnect the optical fiber again and make sure the fiber is
connected correctly and securely. You should not be able to pull the connector out of the coupler with a gentle pull on
the cable itself.

Make sure the mated connector types match. Do not mate a blue color connector with a green connector.
If the optical fiber is aged, bent, or damaged: replace the optical fiber.

If the connector of the optical fiber is not clean, clean the optical fiber.

If the connector of the optical fiber is scratched or pitted, replace connector.

O O o o

Go back to top Go back to TOC

9.1.2 LOF

LOF means 1490nm DS Loss of Frame occurred.

9.1.3LCDG

LCDG means Loss of Channel Delineation for GEM detected previously but not anymore. The System generates this alarm when
delimitation of the GEM frame header is incorrect. The OLT detects HEC check errors of the GEM header in consecutive frames.

LCDG IMPACT: Loss of frame (LOF) in the system, and the ONT goes offline.
Possible LCDG Causes: Optical fiber is faulty or ONT is faulty.
LCDG Troubleshooting:

1. Check the optical fiber.

o If the optical fiber is not connected properly, clean/inspect/reconnect the optical fiber again and make sure the fiber is
connected correctly and securely. You should not be able to pull connector out of the coupler with gentle pull on cable
itself.

o If the optical fiber is aged, bent, or damaged: replace the optical fiber.

o If the connector of the optical fiber is not clean, clean the optical fiber.

o If the connector of the optical fiber is scratched or pitted, replace connector.

2. If the ONT is abnormal, reset or replace the ONT.
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9.1.4 BIP- Bit Interleaved Parity

Each GPON Transmission Convergence (GTC) frame contains Physical Control Block downstream
(PCBd) and payload:

e PCBd contains sync, OAM, DBA info, etc.
e Payload has GEM partitions (ATM partitions removed from standard) but some vendors continue to include either one or both
types of partitions.

Downlink frame fixed 125us frequency is 8000Hz and size is 38,880 bytes at 2.488Gbps rate.
GTC payload can have 2 sections:

e GEM partition (current standard)
e ATM partition

Looking at the Downstream and Up Stream Frame Structures below, BIP - SONET/SDH-style Bit
Interleaved Parity of all bytes since last BIP (1 Byte) is visible.
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BIP Impact: BIP provides an approximate method for monitoring link quality at the bit error level.

Psync Ident Reserved | BIP Plend Plend us BW Map
4bytes | 4bytes | 13bytes |1bytes | 4bytes | 4bytes N*8 bytes

Send PLS | Send PLOAMN | Use FEC | Send DBRu | Reserved
1 bit 1 bit 1 bit 2 bits 7 bits

GPON downstream frame structure

GEM Frame ) GEM Full GEM Frame
header | fragment | header frame header fragment

DBA Report Pad if needed

Preamble | Delimiter | BIP | ONU-D | Ind ONU ID Msg ID Message CR(}‘
A bytes | B bytes (I bytes 1 bytes [ bytes 1 bytes 10 bytes 1 bytes

GPON upstream frame structure
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9.1.5 Corr FEC

FEC is usually disabled for 20km SFP networks but enabled for Class C+ 60km SFP networks. When
FEC is enabled, the unit reports each correctable FEC error detected in the downstream frame.

Possible Downstream Corr FEC Causes:

e The quality of the optical path is deteriorated.
e The port of the OLT is faulty.

Troubleshooting Corr FEC Errors:

1. Confirm that the optical fiber is connected properly by gently pulling on cable. Then, check if the alarm is cleared.

2. Inspect the optical connectors for contamination or damage by using a FiberScope. Clean connector if dirty and if
scratches/dents/pits detected, replace connector. Then, check if the alarm is cleared.

3. Check if optical fiber coming into the ONU is worn, bent or broken. Replace the optical fiber if needed. Then, check if the
alarm is cleared.

4. On the GPON system, run the display port state command to check whether the ports are normal. If not, reset or replace
the PON board. Then, check whether the clear alarm is generated.

9.1.6 Uncor FEC

When FEC is enabled, the unit reports each uncorrectable FEC error detected in the downstream frame

9.1.7 Corr HEC

Correctable Header Error Checksum are encoded polynomial multiplication sent with transmission and decoded on the other end
with polynomial division. The value corresponds to the number of correctable transmission errors.

9.1.8 Uncor HEC

Uncorrectable Header Error Checksum. The value corresponds to the number of corrupted frame errors that were dropped by the
receiver and resent by the OLT.
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9.2 Upstream Alarms/Errors

9.2.1 LOS

LOS means 1310nm Loss of Signal is detected. In an active GPON network, the 1310nm US signal is bursty in transmission.
LOS Troubleshooting

1. Verify the patchcord from ONU/ONT is connected to the MTTplus-420 ONT test port.
2. Check the patch cord.

o If the optical fiber is not connected properly, clean/inspect/reconnect the optical fiber again and make sure the fiber is
connected correctly and securely. You should not be able to pull the connector out of the coupler with a gentle pull on
the cable itself.

Make sure the mated connector types match. Do not mate a blue color connector with a green connector.
If the optical fiber is aged, bent, or damaged, replace the optical fiber.

If the connector of the optical fiber is not clean, clean the optical fiber.

If the connector of the optical fiber is scratched or pitted, replace the connector.

O O o o

9.2.2 LOF

LOF means 1310nm US Loss of Frame occurred.

9.2.3LCDG

LCDG means Loss of Channel Delineation for GEM detected previously but not anymore. The System generates this alarm when
delimitation of the GEM frame header is incorrect. The OLT detects HEC check errors of the GEM header in consecutive frames.
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LCDG IMPACT: Loss of frame (LOF) in the system and the ONT goes offline.
Possible LCDG Causes: Optical fiber is faulty or ONT is faulty.
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9.2.4 BIP

Each GPON Transmission Convergence (GTC) upstream frame must contain physical layer overhead data (PLOu) which includes
the physical layer overhead and three fields of data: Preamble and delimiter, BIP, ONU ID and real time ONU status report to OLT.
Looking at the Upstream Frame Structures above (see Figure 51: GPON upstream frame structure), BIP - SONET/SDH-style Bit
Interleaved Parity of all bytes since last BIP (1 Byte) is visible.

BIP Impact: BIP provides an approximate method for monitoring link quality at the bit error level.

9.2.5 RDI

Each ONU upstream frame includes Remote defect status indication (RDI) (1 = Defect, 0 = OK).

9.2.6 REI

Remote error indication.

9.2.7 Corr FEC

FEC is usually disabled for 20km SFP networks but enabled for Class C+ 60km SFP networks. When
FEC is enabled, the unit reports each correctable FEC error detected in the upstream burst.

Possible Corr FEC Causes:
The quality of the optical path is deteriorated. The port of the ONT/ONU is faulty.
Troubleshooting Corr FEC Error:

1. Confirm that the optical fiber is connected properly by gently pulling on cable. Then, check if the alarm is cleared

2. Inspect the optical connectors for contamination or damage by using a FiberScope. Clean connector if dirty and if
scratches/dents/pits detected, replace connector. Then, check if the alarm is cleared.

3. Check if optical fiber is work, bent or broken. Replace the optical fiber if needed. Then, check if the alarm is cleared.

4. Run the display port state command to check whether the ports are normal. If not, reset or replace the ONT/ONU, then
check whether the clear alarm is generated.

9.2.8 Uncor FEC

Uncorrectable Forward Error Correction. When FEC is enabled, the unit reports each uncorrectable
FEC error detected in the upstream burst.
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10.0 GPON Rogue ONU Detection

A GPON network comprises of an optical line terminal (OLT) that may typically interact with 32 optical network units (ONU) with a
maximum of 128 ONUs. The OLT manages upstream communication by assigning a time slot for each active ONU in order to
prevent transmission collision between active ONUs. In addition to unique ONU timeslots for transmission, each GEM frame also
contains a blank BWmap interval which can be used during the ONU activation process to allow the ONU S/N to be broadcast
without issue.

The two most common failure modes in any PON network are:

1. ONU failed to stop transmission at its expected BWmap stop time.
2. Time-related malfunctions or issues which are harder to detect and isolate.

GPON network data is transmitted using a scrambler without any redundancy. CRC only exists in the last frame field of any packet,
and packets can be spread over several grants (US transmission from a ONU). The ITU-T G.984 GPON standard does not provide
any specific method to detect a rogue ONU in the network. A rogue ONU is an ONU that goes out of control and works in the
continuous or irregular mode. Time related issues can include the following:

1. ONU failed to stop transmission at its expected BWmap stop time.
2. ONU begins transmission pre-maturely.

Current ONU Rogue status can be viewed in the OPM result display.
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11.0 GPON Wizard

GPON Wizard is a function which guides the user through the process with on screen images to show how to connect the tester.

1. Tap on GPON Wizard.

Information

Pressing OK will stop the current OPM tests and enter the
GPON Wizard,
Before starting:
1. Inspecticlean the MTT-420 OLT and ONT test ports.
2. Clean the pateh cord connector and insert inte the OLT port.
3. Press Setup to change the level limits.
4. Press Start to begin testing

3. Remove existing MTTplus OLT connection.
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@ X

Port Test

Please remove existing MTTplus OLT connection

Port Test

1. Remove OMU fibre from port 1 on the splitter

2. Connect MT Tplus OLT fibre to port 1 on the splitter
3. Connect ONU fibre to MTTplus ONU port

4. Press Next button

FPage 1aof 12
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o) m s &k

nPower Up Power ODMN Lass

P -rt Test

1. Remove ONU fibre from port 2 on the splitter

2. Connect MTTplus OLT fibre to port 2 on the splitter
3. Connect ONU fibre te MTTplus ONU port

4. Press Next button

Once connected the status LED's will go from Red to Green.

5. Test complete, follow on-screen instructions

Test complete

1. Remove ONU fibre from MTTplus ONU part
2 Remove OLT fibre from port 1 on the splitter
3, Connect ONU fibre to port 1 on the splitter

6. Tap Next Port to test the next port.
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8. Follow on screen instructions and tap Next.
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1. Remove ONU fibre from port 1 on the splitter

2. Connect MT Tplus OLT fibre to port 1 on the splitter
3. Connect ONU fibre to MTTplus ONU port

4. Press Next button

Fage 1 of 12

S TMAADIPAR1ORD

SSN Down Powsr Up Power ODN Loss

Pbrt Test

ALMIERR

1. Remove ONU fibre from port 2 on the splitter

2. Connect MTTplus OLT fibre to port 2 on the splitter
3. Connect ONU fibre to MTTplus ONU port

4. Press Next button

Once connected the status LED's will go from Red to Green.

9. Test in progress
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11. Save test results.

MTTplus-420_User_Manual_RevC00

Testin progress, please wait

SN: TMAADTPAR 10820
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[Save result as ...

Signal

AT
Next Port

> Frame

ALM/ERR

Symbel = Del @ - Del All <-

: P IE..I:: E ﬁ

SH: TMARDTPARI0B2D FO22.01-27 0ZATSE

Go back to top Go back to TOC
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12.0 Splitter Analysis

Subscriber

Spliﬂa

s @ Signal
¢ o Trame

© @ ALMFERR

2. Select Panel Type and tap OK.

MTTplus-420_User_Manual_RevC00

1490nm Hist.
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o
CLIPEER  Class B+

1490nm

ODN Loss

1490nm

1310nm 0.8dBm)

1310nm Hist. ODN Hist.

ONTIONU

ONU SIN SCOM-2112CDEF]

Aucun}

F arametre
Ranee

A —.

SN: TMAADTPAS10820

2021-07-21 01:22:05

Name the Cabinet

Page 59 of 75



Signal ~ Panel Settings

O_MEC128_4x1/32

Frame

ALMIERR

Panel Type

3. Enter the Rack number, tap on start and follow the instructions.

RUMN

> Signal

Frame

] ol (ol [l ol ol [l 11
ol Lol Ll ol Ll L Ll T

rleie el e lr |-

| Cat I I [
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lElr s ===
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Lol [l 8 o N o
(] [l s 1l ol ol Bl
el
il [l o ol I o [
Frlrlr|r|r|r]e]|-
Flr|lr|e|r|e|- |~

Parameter

Warning

Connect the MTT420 to a free port on the splitter.
After the pre-check unplug/plug the port indicated in blue.
Press "Previous’ to re-test the previous port.

Press 'No SIN' if ne ONU is detected,
Press 'Empty’ if there is no pateh cord connected.

Histary

Parameter
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4. Disconnect/Reconnect every patch cord connected on the splitter one by one.

Pr:

Histary
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| = = | ] e | e
|l I e e Nl i N ol i

L
L
L
L
L
L
L

Mo SN __

Empty

Parameter

Tap on each square to view the S/N

w
Meaning of characters
L: Empty

- N: No S/N

O: ONU S/N detected

5. Tap on Stop and the remaining cells will be filled with empty ("L"). Tap on Save to save the splitter analysis and generate a
csv file.

Go back to top Go back to TOC
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13.0 Distribution Analysis

Subscriber

Spliﬂa

s @ Signal
¢ o Trame

© @ ALMFERR

2. Select Panel Type and tap OK.
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RUN

Panel Settings
0_MEC128_4x132

Frame

ALMIERR

Panel Type

3. Enter the Rack Number, tap on start and the follow the instructions.
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Parameter

Warning

Connect the MTT420 OLT port to a free port on the first

splittergroup.
After the pre-check plug the port indicated in blue into the

MTT420 ONU port.
Preszs 'Pravious® to re-test the previous port.
Press ‘Mo 5/’ if no ONU is detected.
Press 'Empty’ if there is no patch cord connected.
Press "Skip® if the port belongs te another operater.
Press "Stop’ if the remaining peorts are empty.

History

Parameter
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4. Connect every port indicated in blue to the MTT420 ONU port.

RUN

T Pravious

No 5/N

Empty

[l Ll Ealll ot [l Dl el (ol el Bl B el
Ll ol ol ol Ul o (ol ol Ml —

Frlrlr|e|m|m |-~
Flrle el s ==

==l == === === = ]
L L L e R s =
ol ) R T
Ul ol Wl ol ol W W ol ) o

FlFF ||k |F |- |- |F |- &

[l ol ol Lol ol ol B Tl Wl L E

Parameter

Tap on each square to view the S/N

w
Meaning of characters
L: Empty
N: No S/N

W

O: ONU S/N detected

X: Position skipped

5. Tap on Stop and the remaining cells will be filled as empty (“L”). Tap on Save to save the distribution analysis and generate a
csv file.

Go back to top Go back to TOC
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14.0 Common Functions

: Fiber Scope GPs Data Card
@_ IP Tools ) 36
——

WiFi InSSIDer

Q‘ Net Wiz
WiFi Wi ) WiFi SA
‘ IF1 Wiz Jra.‘

“ Advanced

&
-
Signature Pad

Al
3 :-9

~4 OTDR Viewer

e -

SN: TMAC03SB914818 2022-01-31 11:10:41 2] &) &

Refer to the MTTplus Platform manual for information on the following functions common to all
MTTplus-series units:

e Tools:

o IP Tools

o Net Wiz

o WiFi Wiz

o Advanced
Browser
e Utilities

o Settings
Help
Backlight
VeEXpress
R-Server

o

O O o o

e Files
o Saved
o USB
o Manage

Go back to top Go back to TOC
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15.0 Certifications and Declarations

What is CE?

The CE marking is a mandatory European marking for certain product groups to
indicate conformity with the essential health and safety requirements set out in
European Directives. To permit the use of a CE mark on a product, proof that the
item meets the relevant requirements must be documented.

Use of this logo implies that the unit conforms to requirements of European Union

and European Free Trade Association (EFTA). EN61010-1
Declaration of Conformity

For a copy of the CE Declaration of Conformity relating to VeEX products,
please contact VeEX customer service.

RoHS Compliance

VeEX QUALITY AND ENVIRONMENTAL POLICY

Our quality and environmental policy is to limit and progressively eliminate the use
of hazardous substances and chemicals in the design and manufacture of our
products.

VeEX products are classified as Monitoring and Control Instruments under Article
2, Section (1), Category 9 of the WEEE 2002/96/EC Directive.

RoHS and WEEE Position Statement

The Council of the European Union and the European Parliament adopted Directive
2002/95/EC (January 27, 2003), to Reduce the use of certain Hazardous
Substances (RoHS) in Electrical and Electronic Equipment, and Directive
2002/96/EC on Waste Electrical and Electronics Equipment (WEEE), with the
purpose of reducing the environmental impact of waste electrical and electronic
equipment. Both were later recast by Directives 2011/65/EU and 2012/19/EU
respectively. All VeEX products being placed on the EU market conform with these
directives.

ROHS Statement Additional RoHS substance restrictions for the Monitoring and Control Instruments

were adopted by EU Directive 2015/863 (March 31, 2015). These new restrictions
will take effect from July 22, 2021. VeEX has established a program to ensure that
from July 22, 2021, all its products to be sold and shipped into the EU market will
conform with (EU) 2015/863.

VeEX Inc. is committed to comply with RoHS and WEEE Directives to minimize the
environmental impact of our products.

For more information about RoHS as it relates to VeEX Inc, go to the VeEX web

site at www.veexinc.com/RoHS.

Go back to top Go back to TOC
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16.0 About VeEX

VeEX Inc., a customer-oriented communications test and measurement company, develops innovative test and monitoring solutions
for next generation telecommunication networks and services. With a blend of advanced technologies and vast technical expertise,
VeEX products address all stages of network deployment, maintenance, field service turn-up, and integrate service verification
features across copper, fiber optics, CATV/DOCSIS, mobile 4G/5G backhaul and fronthaul, next generation transport network, Fibre
Channel, carrier & metro Ethernet technologies, WLAN and synchronization.

Visit us online at www.veexinc.com for the latest updates and additional documentation.

VeEX Incorporated
2827 Lakeview Court
Fremont, CA 94538
USA

Tel: +1 510 651 0500
Fax: +1 510 651 0505

Customer Care

Tel: + 1 510 651 0500
Email: customercare@yveexinc.com

Go back to top Go back to TOC
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Appendix A
GPON Definitions

Activation: A set of distributed procedures executed by the OLT and the ONUs that allows an
inactive ONU to join or resume operations on the PON. The activation process includes three phases:
parameter learning, serial number acquisition, and ranging.

Bandwidth allocation: An upstream transmission opportunity granted by the OLT for the duration of the specified time interval to
the specified traffic-bearing entity within an ONU.

C/M-plane: A plane of the G-PON protocol suite that handles control and management information in a G-PON system. Data on
OMClI is transferred through this plane.

Dynamic bandwidth assignment (DBA): A process by which the optical line terminal (OLT) distributes the upstream PON capacity
between the traffic-bearing entities within optical network units (ONUs), based on the dynamic indication of their activity status and
their configured traffic contracts.

Embedded OAM: An operation and management channel between the OLT and the ONUs that utilize the structured overhead fields
of the downstream GTC frame and upstream GTC burst, and supports the time sensitive functions, including bandwidth allocation,
key synchronization, and DBA reporting.

Equalization delay (EqD): The requisite delay assigned by the OLT to an individual ONU as a result of ranging.

G-PON encapsulation method (GEM): A data frame transport scheme used in G-PON systems that is connection-oriented and that
supports fragmentation of the user data frames into variable-sized transmission fragments.

G-PON transmission convergence (GTC) layer: A protocol layer of the G-PON protocol suite that is positioned between the
physical media dependent (PMD) layer and the G-PON clients. The GTC layer is composed of GTC framing sublayer and GTC
adaptation sublayer.

GEM port: An abstraction on the GTC adaptation sublayer representing a logical connection associated with a specific client packet
flow.

Gigabit-capable passive optical network (G-PON): A variant of the passive optical network (PON) access technology supporting
transmission rates in excess of 1 Gbit/s and based on the G.984-series of ITU-T Recommendations.

GTC adaptation sublayer: A sublayer of the G-PON transmission convergence layer that supports the functions of user data
fragmentation and de-fragmentation, GEM encapsulation, GEM frame delineation and GEM Port-ID filtering.

GTC framing sublayer: A sublayer of the G-PON transmission convergence layer that supports the functions of GTC frame/burst
encapsulation and delineation, embedded OAM processing and Alloc- ID filtering.

Optical access network (OAN): A set of access links sharing the same network-side interfaces and supported by optical access
transmission systems. The OAN may include a number of ODNs connected to the same OLT.

Optical distribution network (ODN): In the PON context, a tree of optical fibers in the access network, supplemented with power or
wavelength splitters, filters or other passive optical devices.

Optical line termination (OLT): A device that terminates the common (root) endpoint of an ODN, implements a PON protocol, such
as that defined by [ITU-T G.984.1] and adapts PON PDUs for uplink communications over the provider service interface. The OLT
provides management and maintenance functions for the subtended ODN and ONUs.

Optical network termination (ONT): A single-subscriber device that terminates any one of the distributed (leaf) endpoints of an
ODN, implements a PON protocol and adapts PON PDUs to subscriber service interfaces. An ONT is a special case of an ONU.

Optical network unit (ONU): A generic term denoting a device that terminates any one of the distributed (leaf) endpoints of an
ODN, implements a PON protocol and adapts PON PDUs to subscriber service interfaces. In some contexts, an ONU implies a
multiple subscriber device.

Physical layer OAM (PLOAM): A message-based operation and management channel between the OLT and the ONUs that
supports the PON TC-layer management functions, including ONU activation, OMCC establishment, encryption configuration, key
management and alarm signaling.
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Pre-assigned delay (PrD): The requisite delay that all the ONUs on the PON are required to use prior to completion of the ranging
phase of the activation process.

Quiet window: A time interval during which the OLT suppresses all the bandwidth allocations to the in-service ONUs in order to
avoid collisions between their upstream transmissions and the transmission bursts from the ONUs that have just joined the PON and
are undergoing the activation process.

Ranging: A procedure of measuring the logical distance between the OLT and each of its subtending ONUs with the objective to
accurately time the individual ONU upstream transmission bursts so that these bursts arrive at the OLT in a collision-free sequential
fashion and the upstream overhead, which is required to ensure burst detection and delineation, is minimal. Ranging is performed
during the

ONU activation and may be performed while the ONU is in service.

Requisite delay: A general term denoting the total extra delay the OLT may require an ONU to apply to the upstream transmission
beyond the ONU's regular response time. The purpose of the requisite delay is to compensate for variation of propagation and
processing delays of individual ONUs, and to avoid or reduce the probability of collisions between upstream transmissions.

Status reporting DBA (SR-DBA): A method of dynamic bandwidth assignment that infers the dynamic activity status of the traffic-
bearing entities within optical network units (ONUs) based on the explicit buffer occupancy reports communicated over the
embedded OAM channel.

Traffic-monitoring DBA (TM-DBA): A method of dynamic bandwidth assignment that infers the dynamic activity status of the traffic-
bearing entities within optical network units (ONUs) based on the observation of the idle GEM frame transmissions in place of
granted upstream bandwidth allocations.

Transmission container (T-CONT): A traffic-bearing object within an ONU that represents a group of logical connections, is
managed via the ONU management and control channel (OMCC), and is treated as a single entity for the purpose of upstream
bandwidth assignment on the PON.

U-plane: A plane of the G-PON protocol suite that handles user data in a G-PON system. U-Plane provides communication between
GEM clients.

Go back to top Go back to TOC
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Appendix B
GPON ABBREVIATIONS AND ACRONYMS

AES - Advanced Encryption Standard

Alloc-ID -Allocation Identifier

ANI - Access Node Interface

APS - Automatic Protection Switching BCH - Bose-Chaudhuri-Hocquengham BER - Bit Error Ratio
BIP - Bit Interleaved Parity

B-ISDN - Broadband Integrated Services Digital Network

Blen - BWmap Length

B-PON - Broadband Passive Optical Network

BW - Bandwidth

BWmap - Bandwidth Map CBS - Committed Burst Size CES - Circuit Emulation Service CID - Consecutive Identical Digit
CIR - Committed Information Rate

CPL - Change Power Level

CRC - Cyclic Redundancy Check

DACT - Deactivate (ONU-ID)

DBA - Dynamic Bandwidth Assignment

DBRu - Dynamic Bandwidth Report upstream

DEMUX - Demultiplexer DF - Deactivate Failure DG - Dying Gasp

DIS - Disable (ONU serial number)

DOW - Drift of Window

DS - Downstream

DSL - Digital Subscriber Line

E/O - Electrical/Optical

EBS - Excess Burst Size

EIR - Excess Information Rate

EMS - Element Management System

EqD - Equalization Delay

FEC - Forward Error Correction FTTB - Fiber to the Building FTTC - Fiber to the Curb

FTTH - Fiber to the Home

GEM - Gigabit-capable passive optical network Encapsulation Method

G-PON - Gigabit-capable Passive Optical Network

GTC - Gigabit-capable passive optical network Transmission Convergence

HEC - Header Error Control

IP - Internet Protocol

ISDN - Integrated Services Digital Network

LAN - Local Area Network

LCDG - Loss of Channel Delineation for GEM

LCF - Laser Control Field

LIM - Line Interface Module

LOA - Loss of Acknowledgement

LOAM - Loss of Operations, Administrations and Maintenance LOF - Loss of Frame LOK - Loss of Key LOS - Loss of Signal
LSB - Least Significant Bit MAC - Media Access Control ME - Managed Entity

MEM - Message Error Message

MIB - Management Information Base

MIS - (link) Mismatch

MSB - Most Significant Bit

MUX - Multiplexer

NMS - Network Management System

NRZ - Non Return to Zero NSR - Non-Status-Reporting O/E - Optical/Electrical

OAM - Operations, Administration and Maintenance

OAN - Optical Access Network ODF - Optical Distribution Frame ODN - Optical Distribution Network OLT - Optical Line Termination
OMCC - Optical Network Unit Management and Control Channel OMCI - Optical Network Unit Management and Control Interface
ONT - Optical Network Termination

ONU - Optical Network Unit

ONU-ID - Optical Network Unit Identifier

OpS - Operations System

PCBd - Physical Control Block downstream PDH - Plesiochronous Digital Hierarchy PDU - Protocol Data Unit
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PEE - Physical Equipment Error

PHY - Physical Interface

PIR - Peak Information Rate

PLend - Payload Length downstream

PLI - Payload Length Indicator

PLOAM - Physical Layer OAM Operations, Administrations and Maintenance

PLOAMd - Physical Layer OAM Operations, Administrations and Maintenance downstream PLOAMu - Physical Layer OAM
Operations, Administrations and Maintenance upstream PLOu - Physical Layer Overhead upstream
PLSu - Power Levelling Sequence upstream

PMD - Physical Media Dependent PON - Passive Optical Network Port-ID - Port Identifier

POTS - Plain Old Telephone Service

PrD - Pre-assigned Delay

PST - Passive optical network Section Trace PSTN - Public Switched Telephone Network PSync - Physical Synchronization
PTI - Payload Type Indicator

QoS - Quality of Service

RDI - Remote Defect Indication

REI - Remote Error Indication RMS - Root-Mean-Square

RS - Reed Solomon

RTD - Round-Trip Delay

SD - Signal Degrade

SDH - Synchronous Digital Hierarchy

SDU - Service Data Unit

SF - Signal Fail

SIR - Sustained Information Rate

SN - Serial Number

SNI - Service Node Interface

SR - Status Reporting

SUF - Start Up Failure

TC - Transmission Convergence

T-CONT - Transmission Container TDMA - Time Division Multiple Access TE - Terminal Equipment
TF - Transmitter Failure

TM - Traffic Monitoring

UNI - User-Network Interface

US - Upstream

WDM - Wavelength Division Multiplexing

Go back to top Go back to TOC
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Appendix C
PLOAM Messages In G.984 G-PON

C.1 Activation Process Overview

The OLT controls the activation process that allows an inactive ONU to join or resume operations on the PON by exchanging PLOAM
messages with the ONT/ONU. It sends instructions downstream and receives data upstream from the ONT/ONU. The activation process
is as follows:

e An ONU entering the activation process listens to the downstream transmission and receives
PSync and superframe synchronization.

e The ONU waits for the Upstream_Overhead PLOAM message, optionally followed by
Extended_Burst_Length PLOAM messages periodically sent by the OLT.

e The ONU receives PON operating parameters through the Upstream_Overhead and
Extended_Burst_Length messages.

e The ONU announces its existence on the PON by sending a Serial_ Number_ONU message.
This is in response to a broadcast serial number request periodically sent by the OLT.

e [f the ONT is accepted, the OLT will assign an ONU ID with an Assign_ONU-ID message.

e The OLT will determine the ranging time (depends on span length), configure (Configure_port- ID) and encrypt the Port ID
(Encrypted_port-ID) and BER interval.

e Once the ONU is activated, the OLT assigns the ONU Allocation ID (AllocID) and may start sending bandwidth grants to the ONU
Allocation ID.

e The ONU adjusts its transmission optical power level using the absence of directed messages from the OLT as a negative
acknowledgment.

e The OLT discovers the serial number of a newly connected ONU and sends an Assign_ONU-ID message to assign an ONU-ID to
it.

e The OLT issues a serial number request to a newly discovered ONU and times the ONU's response.

e The OLT computes the individual equalization delay and assigns it to the ONU using the
Ranging_Time message.

e The ONU adjusts the start of its upstream GTC frame clock based on the equalization delay.

e The ONU completes activation and starts normal operation.

During normal operation, the OLT monitors the phase and BER of upstream ONU transmissions. The OLT may recalculate and
dynamically adjust an ONU’s equalization delay based on the monitored phase information. Depending on monitored BER information,
the OLT might instruct an ONU to change its optical power level.

Go back to top Go back to TOC

C.2 PLOAM Messages

According to ITU-T G.984, many PLOAM messages are sent three times for extra assurance in the activation process. Some messages
require acknowledgement of receipt (ACK) or another type of response from the ONU/ONT and others are one-way messages.

| Direction || Message Name || Unicast || Broadcast || ACK || 3x |
| Down H Upstream_overhead || || . H H . ‘
| Down H Extended_burst_length || || . || H . ‘
| Up H Serial_number_ONU || || H H ‘
| Down | Assign_ONU-ID I I . I I . |
| Down H Ranging_time || . || H H . ‘
| Down H Request_password || . || H H ‘
T Password || || || I
| Down H Assign_alloc-ID || . || H . H . ‘
T Acknouledge || || u u |
| Down H Configure_port-ID || . || H . H . ‘
| Down H Encrypted port-ID || . || H . H . ‘
| Down H BER Interval || . || . || . H . ‘
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| Up || REI (Remote Error Indication) || || || || |
[ Down | Requesi_key [ || || |
 » | Encryption ey || || || ]
| Down || Key_switching_time || . || . || . || . |
| Up/Down || No_message || || . || || |
[ bown | Popup I ]
| Down I Deactivate_ONU-ID I . I I . I . |
| Down | Disable_serial_number I I . I I . |
 » Dying_gasp || || || ]
| Up/Down || Physical_equipment_error (PEE) || || . || || |
| Up/Down || PST (Protection Switch) || . || . || || |
| Up/Down || Change_power_level || . || . || || |
| Down | PON-ID (optional) I I . I | |
|  Down I Swift_POPUP (optional I I . I I |
| Down || Ranging_adjustment (optional) || . || . || || |

Table: PLOAM messages listed in the table are presented in the general order they occur in the activation process. Click on message
name for more information.

C.2.1 Upstream_overhead Message: Downstream

An upstream overhead message is sent at the beginning of the G-PON activation process. The ONU
will not transmit unless it receives an upstream overhead message.

C.2.2 Extended_burst_length Message: Downstream
The ONU specifies the number of type 3 preamble bytes to use in the upstream direction during and after ONU discovery.
C.2.3 Serial_number_ONU Message: Upstream

While in Serial_Number state, the ONU transmits an unassigned message, in response to a serial number request. The ONU also
responds in the ranging state, but with an ONU-ID assigned to it.

When the OLT periodically sends a broadcast serial number request on the PON, the ONU announces its presence by sending the OLT a
Serial_number_ONU message. An ONU also sends this message in the ranging state in response to an OLT ranging request.

C.2.4 Assign_ONU-ID Message: Downstream

The OLT assigns an ONU-ID with the Assign_ONU-ID message after discovering the serial number of a newly joined ONU. Receiving an
ONU-ID moves the ONU from serial_number state to ranging state. An ONU-ID cannot be changed after the ONU leaves serial_number
state unless it is deactivated.

C.2.5 Ranging_time Message: Downstream

The OLT calculates and sets the equalization delay of the ONU, sending the equalization delay to the ONU using the Ranging_time
Message. This message is sent during initial activation and during normal operation as needed to correct for drift.

C.2.6 Request_password Message (Downstream) and Password Message (Upstream)

The OLT sends a Request_password message to an ONU to verify its identity. The ONU responds with its password message, which the
OLT compares with a table of passwords for all connected ONUs.

C.2.7 Assign_alloc-ID Message: Downstream

The Assign_alloc-ID message instructs an ONU that a specified allocation ID is assigned to it.

C.2.8 Acknowledge Message: Upstream
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An ONU sends an Acknowledge (ACK) message to the OLT to indicate that it successfully received a downstream message from it. An
ONU that doesn’t send back an ACK message can be experiencing problems or might be too busy to immediately respond to the request.

C.2.9 Configure_port-ID Message: Downstream

This message assigns a GEM port-ID to the ONU’s OMCC.

C.2.10 Encrypted_port-ID Message: Downstream

This message can be issue at any time. It indicates to ONUs which channels are encrypted or not.

C.2.11 BER Interval Message: Downstream

This message defines the time interval for the ONU(s) to accumulate downstream bit errors. After receiving the message, the ONU starts
a timer and accumulates downstream errors until the interval time is met.

C.2.12 REI (Remote Error Indication) Message: Upstream

The ONU sends an upstream REI message with the number of recorded bit errors after each BER
interval.

C.2.13 Request_key Message (Downstream) and Encryption_key Message (Upstream)

The OLT requests the ONU to generate a new encryption key and send it in an encryption_key message. This encryption_key message
is sent three times.

C.2.14 Key_switching_time Message: Downstream

After requesting a new key from one or all ONUs, the OLT sends the key_switching_time message. This instructs the ONU when to
switch keys. The OLT sends three key requests. For each key switching message received, the ONU responds with an acknowledge
message.

C.2.15 No_message Message: Both Directions

As defined in the G-PON frame structure, the OLT sends a PLOAM message downstream unconditionally in every frame. If the message
queue is empty, the OLT sends a No_message message.

The same is true in the upstream direction. An ONU will send a No_Message message if its message queue is empty and the OLT grants
a PLOAM silot to it.

C.2.16 Popup Messages

A loss of downstream signal or loss of synchronization will cause a G.984 G-PON ONU to enter popup state.

If it recovers the downstream signal before a timer expires (recommended value 100 ms), and if the OLT is quick enough to recognize the
loss and respond to it, the popup message may bring the ONU back into operation state without taking it through the reranging process.

Downstream, Broadcast

The broadcast form of this message causes all ONUs in popup state to move into ranging state. ONUs not in popup state ignore the
message.

C.2.17 Deactivate_ONU-ID Message: Downstream

ONUs that receive this message stop transmitting upstream and move to standby state. In standby state, the ONU responds to serial
number grants, is recognized by the OLT, and is reactivated into the PON.

C.2.18 Disable_serial_number Message: Downstream

An OLT will send this message with the disable option to attempt to deactivate a potential rogue ONU. The disable option moves the ONU
to the Emergency Stop state and turns off its laser. In emergency state, the ONU is banned from sending data upstream. Once the
deactivated ONU’s malfunction is fixed, the OLT may reactivate the ONU, sending a Disable_Serial_Number message with the enable
option. This moves the ONU to Standby state.

C.2.19 Dying_gasp Message: Upstream
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Dying_gasp informs the OLT that the ONU will be turning off in normal operation and that it is not from any defect in the optical
distribution network. This prevents the OLT from issuing unnecessary alarm reports.

C.2.20 Physical_equipment_error (PEE) Message: Both Directions

An OLT will send this PLOAM message once per second when it is unable to transmit GEM frames or OMCI messages.

C.2.21 PST (Protection Switch) Message: Both Directions

If protection switching is available, the OLT can switch all ONUs to the protection fibres. In this event, the OLT sends a broadcast POPUP
message to the ONUs instructing them to move to the Ranging state.

If there is no protection switching, or if the ONU has internal protection capabilities, the OLT can send a directed POPUP message to the
ONU to move it to the Operation state. While in Operation state, the OLT can test the ONU before returning it to full service.

If the ONU does not recover from the LOS or LOF alarms, it will not receive the broadcast or directed POPUP message and will move to
the Initial state following time-out.

C.2.22 Change_power_level Message: Downstream - Unicast or Broadcast
ONUs transmit at their full rated power at all times and this function is rarely if ever used.
C.2.23 PON-ID: Downstream (optional)

Identifies an OLT PON interface and indicates launch power in the message. This enables operators to compare locally measured optical
power with the source launch power in the message to distinguish between fiber plant loss from launch power variations.

C.2.24 Swift_POPUP: Downstream (optional)

The OLT forces all ONUs in the POPUP state that have cleared LOS/LOF alarms to enter Operation state.

C.2.25 Ranging_adjustment: Downstream (optional)

Incrementally adjusts the equalization delay to individual ONUs or all active ONUs simultaneously.

Go back to top Go back to TOC
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