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1 Preface

This preface provides general information about the documentation for the Nokia
WPON solution.

1.1 Scope

The documentation for the WPON solution provides information about safety,
features and functionality, ordering, hardware installation and maintenance, and
software installation procedures for the products in the current release of the WPON
solution. The documentation for the WPON solution provides some information
about configuring products in the WPON solution.

1.2 Audience

The documentation for the WPON solution is intended for planners, administrators,
operators, and maintenance personnel involved in installing, upgrading, or
maintaining the products that are part of the WPON solution.

| Note — The HOU installation guide that is in the document set
l for the WPON solution has been prepared for use by
subscribers if it considered appropriate for them, rather than
operational personnel, to install or replace an HOU. The HOU
installation guide can be used by operational personnel as well.

1.3 Required knowledge
The reader must be familiar with general telecommunications principles.
1.4 Acronyms and initialisms

Expansions and optional descriptions of most acronyms and initialisms used in this
document are provided in the glossary that is in this document.

1.5 Assistance and ordering phone numbers

Nokia provides global technical support through regional call centers. Phone
numbers for the regional call centers are available at the following URL:
http://support.alcatel-lucent.com.

For ordering information, contact your Nokia sales representative.
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1.6 Nokia quality processes

Nokia’'s WPON quality practices are in compliance with TL 9000 requirements.These
requirements are documented in the Fixed Networks Quality Manual
3FQ-30146-6000-QRZZA. The quality practices adequately ensure that technical
requirements and customer end-point requirements are met. The customer or its
representatives may be allowed to perform on-site quality surveillance audits, as
agreed upon during contract negotiations

1.7 Safety information
For safety information, see the appropriate safety guideline chapters.

1.8 Documents

Documents are available from Nokia using ALED or OLCS.

Procedure1 To download a ZIP file package of the customer documentation

1 Navigate to http://support.alcatel-lucent.com and enter your user name and password. If you
are a new user and require access to this service, please contact your Nokia sales
representative.

2  From the Technical Content for drop-down menu, choose the product.

3  Click on Downloads: Electronic Delivery.

4  Choose Documentation from the drop-down menu and click Next.

5  Select the image from the drop-down menu and click Next.

6 Follow the on-screen directions to download the file.

4 3TG-00038-AAAA-TCZZA Issue: 01
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Procedure 2 To access individual documents

Individual PDFs of customer documents are also accessible through the Nokia Customer Support
website.

1 Navigate to http://support.alcatel-lucent.com and enter your user name and password. If you
are a new user and require access to this service, please contact your Nokia sales
representative.

2 From the Technical Content for drop-down menu, choose the product.

3  Click on Manuals and Guides to display a list of customer documents by title and part
number. You can filter this list using the Release drop-down menu.

4  Click on the PDF to open or save the file.

1.9 Special information
The following are examples of how special information is presented in this document.

situation may result in serious personal injury or death; for

Danger — Danger indicates that the described activity or
A example, high voltage or electric shock hazards.

situation may, or will, cause equipment damage or serious

Warning — Warning indicates that the described activity or
A performance problems.

Caution — Caution indicates that the described activity or
A situation may, or will, cause service interruption.

Note — A note provides information that is, or may be, of
special interest.

[
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1.9.1 Steps with options or substeps

When there are options in a step, they are identified by letters. When there are
required substeps in a step, they are identified by roman numerals.

Procedure 3 Example of options in a step

At step 1, you must choose option a or b.

1 This step offers two options. You must choose one of the following:
a  This is one option.

b  This is another option.

2  You must perform this step.

Procedure 4 Example of required substeps in a step

At step 1, you must perform a series of substeps within the step.

1 This step has a series of substeps that you must perform to complete the step. You must
perform the following substeps:

i This is the first substep.
ii ~ This is the second substep.

iii  This is the third substep.

2 You must perform this step.

1.10 Multiple PDF document search

You can use Adobe Reader Release 6.0 and later to search multiple PDF files for a
common term. Adobe Reader displays the results in a single display panel. The
results are grouped by PDF file, and you can expand the entry for each file.

. Note — The PDF files in which you search must be in the same
1 folder.

6 3TG-00038-AAAA-TCZZA Issue: 01



WPON Product Overview Preface

Procedure 5 To search multiple PDF files for a common term

1 Open Adobe Acrobat Reader.

2  Choose Edit—Search from the Acrobat Reader main menu. The Search PDF panel appears.

3 Enter the search criteria.

4 Click on the All PDF Documents In radio button.

5  Select the folder in which to search using the drop-down menu.

6 Click on the Search button.

Acrobat Reader displays the search results. You can expand the entries for each document
by clicking on the + symbol.

Issue: 01 3TG-00038-AAAA-TCZZA 7
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2 ETSI environmental and CRoHS
guidelines

This chapter provides information about the ETSI environmental China Restriction of
Hazardous Substances (CRoHS) regulations that govern the installation and
operation of AP and HOU equipment. This chapter also includes environmental
operation parameters of general interest.

2.1 Environmental labels

This section describes the environmental instructions that are provided with the
customer documentation, equipment, and location where the equipment resides.

2.1.1 Overview

CROoHS is applicable to Electronic Information Products (EIP) manufactured or sold
and imported in the territory of the mainland of the People’s Republic of China. EIP
refers to products and their accessories manufactured by using electronic
information technology, including electronic communications products and such
subcomponents as batteries and cables.

2.1.2 Environmental related labels

Environmental labels are located on appropriate equipment. The following are
sample labels.

2.1.21 Products below Maximum Concentration Value
(MCV) label

Figure 1 shows the label that indicates a product is below the maximum
concentration value, as defined by standard SJ/T11363-2006 (Requirements for
Concentration Limits for Certain Hazardous Substances in Electronic Information
Products). Products with this label are recyclable. The label may be found in this
documentation or on the product.

Issue: 01 3TG-00038-AAAA-TCZZA 17
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Figure 1 Products below MCV value label

18986

2.1.2.2 Products containing hazardous substances above
Maximum Concentration Value (MCYV) label

Figure 2 shows the label that indicates a product is above the maximum
concentration value, as defined by standard SJ/T11363-2006 (Requirements for
Concentration Limits for Certain Hazardous Substances in Electronic Information
Products). The number contained inside the label indicates the Environment-Friendly
User Period (EFUP) value. The label may be found in this documentation or on the
product.
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Figure 2 Products above MCV value label

18985

Together with major international telecommunications equipment companies, Nokia
has determined it is appropriate to use an EFUP of 50 years for network
infrastructure equipment and an EFUP of 20 years for handsets and accessories.
These values are based on manufacturers' extensive practical experience of the
design, manufacturing, maintenance, usage conditions, operating environments,
and physical condition of infrastructure and handsets after years of service. The
values reflect minimum values and refer to products operated according to the
intended use conditions. See “Hazardous Substances Table (HST)” for more
information.

2.2 Hazardous Substances Table (HST)

This section describes the compliance of the AP and HOU equipment to the CRoHS
standard when the product and subassemblies contain hazardous substances
beyond the MCV value. This information is found in this user documentation where
part numbers for the product and subassembilies are listed. It may be referenced in
other documentation that describes the AP or HOU equipment.

In accordance with the People’s Republic of China Electronic Industry Standard
Marking for the Control of Pollution Caused by Electronic Information Products
(SJ/T11364-2006), customers may access the Nokia Hazardous Substance Table,
in Chinese, from the following location:

* http://www.alcatel-sbell.com.cn/wwwroot/images/upload/private/1/media/ChinaRo
HS.pdf

3TG-00038-AAAA-TCZZA 19
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2.3 Other environmental requirements

Observe the following environmental requirements when handling AP or HOU
equipment.

2.3.1 Environmental requirements
See chapter 6 in this guide for more information about temperature ranges for the AP
equipment and other AP specifications.

See chapter 7 in this guide for more information about temperature ranges for the
HOU equipment and other HOU specifications.

2.3.2 Storage

According to ETS 300-019-1-1 - Class 1.1, storage of AP and HOU equipment must
be in Class 1.1, weather-protected, temperature-controlled locations.

2.3.3 Transportation

According to EN 300-019-1-2 - Class 2.3, transportation of AP and HOU equipment
must be in packed, public transportation with no rain on packing allowed.

2.3.4 Stationary use

According to EN 300-019-1-3 - Class 3.1/3.2/3.E, stationary use of AP and HOU
equipment must be in a temperature-controlled location, with no rain allowed, and
with no condensation allowed.

2.3.5 Thermal limitations

The thermal limitations for the AP and HOU equipment are:

* operating temperature (ambient): —30°C to 55°C (—22°F to 131°F)
» operating relative humidity: 5% to 85%
* short-term relative humidity: 5% to 95%, but not to exceed 0.024 kg of water/kg

3TG-00038-AAAA-TCZZA Issue: 01
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2.3.6 Material content compliance

European Union (EU) Directive 2002/95/EC, “Restriction of the use of certain
Hazardous Substances” (RoHS), restricts the use of lead, mercury, cadmium,
hexavalent chromium, and certain flame retardants in electrical and electronic
equipment. This Directive applies to electrical and electronic products placed on the
EU market after 1 July 2006, with various exemptions, including an exemption for
lead solder in network infrastructure equipment. Nokia products shipped to the EU
after 1 July 2006 comply with the EU RoHS Directive.

Nokia has implemented a material/substance content management process. The
process is described in: Nokia process for ensuring RoHS Compliance
(1AA002660031ASZZA). This ensures compliance with the European Union
Directive 2011/65/EU on the Restriction of the Use of Certain Hazardous Substances
in Electrical and Electronic Equipment (RoHS2). With the process equipment is
assessed in accordance with the Harmonised Standard EN50581:2012 (CENELEC)
on Technical documentation for the assessment of electrical and electronic products
with respect to the restriction of hazardous substances.

2.3.7 End-of-life collection and treatment

Electronic products bearing or referencing the symbol shown in Figure 3, when put
on the market within the European Union (EU), shall be collected and treated at the
end of their useful life, in compliance with applicable EU and local legislation. They
shall not be disposed of as part of unsorted municipal waste. Due to materials that
may be contained in the product, such as heavy metals or batteries, the environment
and human health may be negatively impacted as a result of inappropriate disposal.

. Note — In the European Union, a solid bar under the symbol for
l a crossed-out wheeled bin indicates that the product was put on
the market after 13 August 2005.

Figure 3 Recycling/take back/disposal of product symbol
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At the end of its life, AP and HOU equipment is subject to the applicable local
legislations that implement the European Directive 2012/19EU on waste electrical
and electronic equipment (WEEE).

There can be different requirements for collection and treatment in different member
states of the European Union.

In compliance with legal requirements and contractual agreements, where
applicable, Nokia will offer to provide for the collection and treatment of Nokia
products bearing the logo shown in Figure 3 at the end of their useful life, or products
displaced by Nokia equipment offers. For information regarding take-back of
equipment by Nokia, or for more information regarding the requirements for
recycling/disposal of product, contact your Nokia account manager or Nokia take
back support at sustainability.global@nokia.com.
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3 ETSI safety guidelines

This chapter provides information about the mandatory regulations that govern the
installation and operation of AP and HOU equipment in the ETSI market.

3.1 Safety instructions

This section describes the safety instructions that are provided in the customer
documentation and on the AP and HOU equipment.

Safety instruction boxes
The safety instruction boxes are provided in the AP and HOU customer
documentation. Observe the instructions to meet safety requirements.

The following is an example of the Danger box.

I Danger — Possibility of personal injury.

The Danger box indicates that the described activity or situation may pose a threat
to personal safety. It calls attention to a situation or procedure which, if not correctly
performed or adhered to, may result in death or serious physical harm.

Do not proceed beyond a Danger box until the indicated conditions are fully
understood and met.

The following is an example of the Warning box.
Warning 1 — Possibility of equipment damage.

Warning 2 — Possibility of data loss.

The Warning box indicates that the described activity or situation may, or will, cause
equipment damage, loss of data, or serious performance problems. It identifies a
possible equipment-damaging situation or provides essential information to avoid the
degradation of system operations or data.

Do not proceed beyond a warning until the indicated conditions are fully understood
and met.
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The following is an example of the Caution box.

j Caution 1 — Possibility of service interruption.

Caution 2 — Service interruption.

The Caution box indicates that the described activity or situation may, or will, cause
service interruption.

Do not proceed beyond a caution until the indicated conditions are fully understood
and met.

The following is an example of the Note box.

Note — Information of special interest.

i

The Note box provides information that assists the personnel working with AP or
HOU equipment. It does not provide safety-related instructions.

3.1.2 Safety-related labels

The AP and HOU equipment is labeled with the specific safety instructions and
compliance information that is related to a product, or product variant, of the
equipment. Observe the instructions on the safety labels.

Table 1 provides sample safety labels on AP and HOU equipment.

Table 1 Safety labels

Description Label text

ESD warning Caution: This assembly contains an electrostatic sensitive device.

3.2 Safety standards compliance

This section describes AP and HOU equipment compliance with the European safety
standards.
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3.2.1 EMC compliance

The AP and HOU equipment complies with the following EMC requirements:

* Electromagnetic compatibility of multimedia equipment - Emission requirements
CISPR 32, EN 55032

* Electromagnetic compatibility of multimedia equipment - Immunity requirements
CISPR 35, EN55035

* Electromagnetic Compatibility (EMC) standard for radio equipment and services;
Part 1: Common technical requirements; Harmonized Standard covering the
essential requirements of article 3.1(b) of Directive 2014/53/EU and the essential
requirements of article 6 of Directive 2014/30/EU EN 301489-1

* Electromagnetic Compatibility (EMC) standard for radio equipment and services;
Part 17: Specific conditions for Broadband Data Transmission Systems;
Harmonized Standard covering the essential requirements of article 3.1(b) of
Directive 2014/53/EU EN 301489-17

3.2.2 Equipment safety standard compliance

The AP and HOU equipment complies with the requirements of the following:

* EN 60950-1, Safety of Information Technology Equipment for use in a restricted
location (per R-269)

* IEC60950-22, EN 60950-22: Information Technology Equipment- Safety - Part 22
Equipment to be installed Outdoors

3.2.3 Environmental standard compliance

The AP and HOU equipment complies with the EN 300 019 European environmental
standards.

3.2.4 Laser product standard compliance

The AP and HOU equipment is not a laser product.
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3.3

Electrical safety guidelines

This section provides the electrical safety guidelines for the AP and HOU equipment.

. Note 1 — The AP and HOU equipment complies with the U.S.
l National Electrical Code. However, local electrical authorities
have jurisdiction when there are differences between the local

3.3.1

and U.S. standards.

Note 2 — The AP and HOU equipment complies with BS EN
61140.

Power supplies

The use of any non-Nokia approved power supplies or power adapters is not
supported or endorsed by Nokia. Such use will void any warranty or support contract
with Nokia. Such use greatly increases the danger of damage to equipment or
property.

3.3.2

Cabling

The following are the guidelines regarding cables used for the AP and HOU
equipment;

3.3.3

All cables must be approved by the relevant national electrical code.
Cables for connection to the AP equipment must be suitable for outdoor use.

Cables for outdoor connection to the HOU equipment must be suitable for outdoor
use.

The HOU equipment must be used with the cabling supplied with the equipment.

Protective earth

Earthing and bonding of the AP and HOU equipment must comply with the
requirements of local electrical codes.

26
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3.4 ESD safety guidelines

The AP and HOU equipment is sensitive to ESD if opened. Operations personnel
must observe the following ESD instructions when they handle the AP or HOU
equipment.

Caution — This equipment is ESD sensitive if opened. Proper
A ESD protections should be used if you open the AP or HOU.

Service personnel are not required to wear wrist straps when performing normal
installation or maintenance activities.

3.5 Environmental requirements

See chapter 6 in this guide for more information about temperature ranges for the AP
equipment and other AP specifications.

See chapter 7 in this guide for more information about temperature ranges for the
HOU equipment and other HOU specifications.

During operation in the supported temperature range, condensation inside the AP

and HOU equipment caused by humidity is not an issue because the AP and HOU
are sealed units.
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4 ANSI safety guidelines

This chapter provides information about the mandatory regulations that govern the
installation and operation of the AP and HOU equipment in the North American or
ANSI market.

4.1 Safety instructions

This section describes the safety instructions that are provided in the customer
documentation and on the AP and HOU equipment.

Safety instruction boxes in customer
documentation

The safety instruction boxes are provided in the AP and HOU customer
documentation. Observe the instructions to meet safety requirements.

The following is an example of the Danger box.

| Danger — Possibility of personal injury.

The Danger box indicates that the described activity or situation may pose a threat
to personal safety. It calls attention to a situation or procedure which, if not correctly
performed or adhered to, may result in death or serious physical harm.

Do not proceed beyond a Danger box until the indicated conditions are fully
understood and met.

The following is an example of the Warning box.

Warning 1 — Possibility of equipment damage.
A Warning 2 — Possibility of data loss.

The Warning box indicates that the described activity or situation may, or will, cause
equipment damage, loss of data, or serious performance problems. It identifies a
possible equipment-damaging situation or provides essential information to avoid the
degradation of system operations or data.

Do not proceed beyond a warning until the indicated conditions are fully understood
and met.
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The following is an example of the Caution box.

Caution 1 — Possibility of service interruption.
A Caution 2 — Service interruption.

The Caution box indicates that the described activity or situation may, or will, cause
service interruption.

Do not proceed beyond a caution until the indicated conditions are fully understood
and met.

The following is an example of the Note box.

Note — Information of special interest.

i

The Note box provides information that assists the personnel working with AP or
HOU equipment. It does not provide safety-related instructions.

4.1.2 Safety-related labels

The AP and HOU equipment is labeled with specific safety compliance information
and instructions that are related to a product, or product variant, of the equipment.
Observe the instructions on the safety labels.

Table 2 provides examples of the text in the various AP and HOU equipment safety
labels.

Table 2 Safety labels
Description Label text
UL compliance ETL/CETL
UL50E compliance Type 3
ESD warning Caution: This assembly contains electrostatic sensitive device.

FCC standards compliance | Tested to comply with FCC standards for home or office use.

Operation conditions This device complies with Part 15 of the FCC Rules. Operation is
subject to the following two conditions: (1) this device may not cause
harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

CE marking There are various CE symbols for CE compliance.

Figure 4 shows a sample safety label.
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Figure 4 Sample safety label

@ Tested to Comply
with FCC Standards

FOR HOME OR OFFICE USE

COMMUNICATION SERVICE EQUIPMENT
c US LISTED

27FY
Type 3R Enclosure - Rainproof

This device complies with Part 15 of the FCC Rules. Operation is subject
to the following two conditions: (1) this device may not cause harmful
interference, and (2) this device must accept any interference

received, including interference that may cause undesired operation.

This Class A digital apparatus complies with Canadian ICES-003. Cet appareil
numerique de la class A est conforme a la norme NMB-003 du Canada

CAUTION
This Assembly Contains Electrostatic Sensitive Devices

18533

4.2 Safety standards compliance

This section describes the AP and HOU equipment compliance with North American
safety standards.

approved by the party responsible for compliance could void

Warning — Changes or modifications to this unit not expressly
A the user's authority to operate the equipment.

EMC, EMI, and ESD compliance

The AP and HOU equipment complies with the following EMC, EMI, and ESD
requirements:

* Federal Communications Commission PART 15-RADIO FREQUENCY DEVICES
Subpart C-INTENTIONAL RADIATORS Title 47 CFR Part 15. Part 15.247, Part
15.255

This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency energy
and, if not installed and used in accordance with the instructions, may cause harmful
interference to radio communications.
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However, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or television
reception, which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of the following
measures:

* Reorient or relocate the receiving antenna.
* Increase the separation between the equipment and receiver.

* Connect the equipment into an outlet on a circuit different from that to which the
receiver is needed.

* Consult the dealer or an experienced radio/TV technician for help.

4.2.2 Equipment safety standard compliance

The AP and HOU equipment complies with the requirements of:

* UL62368-1, Outdoor ONTs to “Communication Service Equipment” (CSE) and
Indoor ONTs to Information Technology Equipment (ITE)

* Information Technology Equipment- Safety - Part 22 Equipment to be installed
Outdoors

* UL 60950-22
4.3 Electrical safety guidelines

This section provides the electrical safety guidelines for the AP and HOU equipment.

. Note — The AP and HOU equipment complies with the U.S.
l National Electrical Code. However, local electrical authorities

have jurisdiction when there are differences between the local
and U.S. standards.

4.3.1 Power supplies

The use of any non-Nokia approved power supplies or power adapters is not
supported or endorsed by Nokia. Such use will void any warranty or support contract
with Nokia. Such use greatly increases the danger of damage to equipment or
property.

32 3TG-00038-AAAA-TCZZA Issue: 01



WPON Product Overview ANSI safety guidelines

Issue: 01

4.3.2 Cabling

The following are the guidelines regarding cables used for the AP and HOU
equipment:

* All cables must be approved by the relevant national electrical code.

* Cabiles for connection to the AP equipment must be suitable for outdoor use.

* Cables for outdoor connection to the HOU equipment must be suitable for outdoor
use.

* The HOU equipment must be used with the cabling supplied with the equipment.

4.3.3 Protective earth

Earthing and bonding of the AP and HOU equipment must comply with the
requirements of NEC article 250 or local electrical codes.

4.4 ESD safety guidelines

The AP and HOU equipment is sensitive to ESD if opened. Operations personnel
must observe the following ESD instructions when they handle the AP or HOU
equipment.

Caution — This equipment is ESD sensitive if opened. Proper
A ESD protections should be used if you open the AP or HOU.

Service personnel are not required to wear wrist straps when performing normal
installation or maintenance activities.

4.5 Environmental requirements

See chapter 6 in this guide for more information about temperature ranges for the AP
equipment and other AP specifications.

See chapter 7 in this guide for more information about temperature ranges for the
HOU equipment and other HOU specifications.

During operation in the supported temperature range, condensation inside the AP

and HOU equipment caused by humidity is not an issue because the AP and HOU
are sealed units.
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5 WPON solution overview

5.1 WPON solution

5.2 WPON topologies

5.3 WPON architecture

5.4 WPON services

5.5 WPON management

5.6 WPON planning considerations

5.7 Compatible CPE

5.1 WPON solution

The Nokia Wireless PON solution is an ideal technology for fixed operators to use as
an alternative to a physical fiber drop. It provides a 60 GHz wireless drop for a PON
or P2P-based optic network so that fiber optic cables are not used for connection to
subscribers’ homes. The WPON solution can be deployed tactically to provide
ubiquitous coverage to service areas where fiber is impractical, or strategically for a
whole service area as a lower-cost alternative to Gigabit fiber to the home.

The WPON has an Access Point (AP) that physically connects to the PON or
P2P-based optic network. The AP uses wireless communication with up to eight
Home Outside Units (HOUs) per AP that provide Gigabit Ethernet connectivity to
CPE inside the subscriber homes.

Connectivity from the AP to the PON, or 1 Gigabit Ethernet or 10 Gigabit Ethernet
P2P-based optic network, is done through an SFP module that can be installed in the
SFP cage of the AP. The SFP module can be an SFP ONT or a P2P optical Ethernet
uplink SFP.

The WPON solution delivers ultra broadband access over short distances with
limited interference between systems because of narrow beams and inherent
propagation limitations of this standard.

Figure 5 shows a high-level representation of the WPON solution providing a
wireless drop from a PON or P2P-based optic network to three subscriber homes.
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Figure 5 High-level representation of the WPON solution
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The WPON solution can be used with a fiber distribution network that includes the
Nokia 7360 ISAM as shown in Figure 6; in this case, the WPON is deployed as an
extension of the ISAM.
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