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1 About this document

1.1 Background

nbn supplies nbn® services to its customers (RSPs) under the terms of a Wholesale Broadband Agreement
(WBA). In order to supply network services, nbn must install certain nbn® owned copper, HFC and fibre
network cabling, equipment, material and assets (Facilities) in relation to the end user’s residential and
small business premises and other approved Non-Premises Locations (NPLs). nbn must maintain these
Facilities for continuance of the nbn® service.

1.2 Purpose

This document authorises Registered Cablers accredited by the Australian Communications and Media
Authority (ACMA) to move, remove or alter certain nbn® Facilities.

This document also defines the types of activities and the areas of the nbn® network that can be altered in
accordance with Health, Safety & Environment (HS&E) regulations.

nbn takes health, safety and environment very seriously and expects the same of our Delivery Partners
(DPs), network planners, designers and constructors, who have a range of obligations under Workplace
Health & Safety (WHS) and environmental legislation. Registered Cablers need to consider their specific
duty of care; in particular, how they eliminate and minimise risks in the design that have an impact on later
stages of the asset lifecycle (including construction, inspection and assurance) and how information about
those risks, design rationale, and residual risks and controls are communicated to nbn.

nbn has considered the specific risks associated with these design standards for the lifecycle of the assets,
and incorporated safety and environmental based design standards within this document where relevant.

As a Registered Cabler, there is an obligation to:

e undertake whatever calculations, analysis, testing or examination are necessary to ensure their work, as
per the scope of this document, is conducted without safety or environmental risks, so far as is
reasonably practicable;

e communicate residual risks associated with the work in the scope of this document and implement
further controls/conditions required to manage those risks;

e demonstrate to nbn they have done the above with appropriate record keeping as stipulated in section
5.1 General terms and conditions; and

e ensure adequate training and competency of the workers involved.

1.3 Scope

This document applies to both premises and approved Non-Premises Locations and local areas of the nbn®
network where certain Facilities typically terminate at a Telecommunications Outlet (TO), a passive Network
Termination Device (NTD), Network Connection Device (NCD) or a Network Termination Device (NTD).
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1.3.1 Inscope

Facilities on premises fed by the copper network with copper cables of 10 pair or less, the HFC network, and
the fibre network, as per authorised work activities listed in the document.

Facilities to approved Non-Premises Locations fed by the fibre network as per authorised work activities
listed in the document.

1.3.2 Out of scope

The document does not apply to the below and other any other activity not explicitly authorised in this
document:

e nbn®network to locations that are not premises or approved Non-Premises Locations

o Facilities that are not operated by nbn

e RSP and other third-party assets

e nbn®backhaul transit network

e mains cabling that terminates on a Main Distribution Frame (MDF)

e payphones

e cablingin high voltage substations or power generating stations and fuel dispensing stations
e anyequipment, materials or assets associated with the nbn® Satellite network

e anyequipment, materials or assets associated with the nbn® Fixed Wireless network

e any other activity that is not explicitly authorised within this document

Note: nbn may undertake activities that are deemed out of scope, or are otherwise
unauthorised, upon request, and under a fee-for-service commercial works engagement. This
o excludes Facilities not owned and/or operated by nbn.

Further information can be found at:

https://www.nbnco.com.au/develop-or-plan-with-the-nbn/commercial-works.html

1.4 Audience

¢ Registered Cablers working in premises and approved Non-Premises Locations.
e RSPs

e Endusers

1.5 Assumptions and constraints

The Registered Cabler must be a registered cabling provider in either the ‘Restricted’ or ‘Open’ category and
include the qualifications to:

e Install, terminate and certify structured cabling installations including CAT 5 and 6

¢ Install and terminate coaxial cabling installations
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¢ Install and terminate optical fibre cable on end user premises.

1.6 Referenced documents

Document Owner

[1] AS/CA S009: Installation requirements for customer cabling (Wiring rules) Communications Alliance

[2] AS/CA S041.3: Requirements for DSL Customer Equipment for Communications Alliance
connection to the Public Switched Telephone Network — Part 3: Filters for

use in connection with all xDSL services

[3] G649: Cabling existing telecommunications services in the customer’s Communications Alliance

premises for the nbn®

[4] Telecommunications Act 1997

Australian Government

[5] Criminal Code 1995 (Commonwealth)

Australian Government

[6] Building Code of Australia (BCA)

www.abcb.gov.au

1.7 Changes in this revision

Changes in this document revision 6.0 dated 22 MAY 25 compared to the previous revision 5.0 dated 30 NOV

22 are summarised below:

Throughout document

Details

Minor wording changes for clarity and consistency.

2.3.2 Guidance for migration of existing
customer services from the existing
Telstra or Optus access network
technologies to the nbn™ network.

Deleted section.

4 Network boundary

New section combining existing information for each
technology in relation to the network boundary point.

3 Authorisation

Note: Regrouped ‘Authorised activities’, ‘Activities not
authorised’ and ‘Approved equipment’, under each
technology.

4.1.2 FTTN/FTTB connections at an MDU
site

Updated section heading and Figure 5 caption from ‘FTTN’
to ‘FTTN/FTTB’.

4.1.3 FTTC

Clarified NBP location in FTTC.

4.1.4 Star Wired TOs

New section created from content previously in section
4.1.3 FTTC.

4.2.1 nbn® Fibre NTD - marked

Added details of NTD 2.0.
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Section Details

4.2.2 nbn® fibre NTD - unmarked

Added details of unmarked nbn-owned devices.

4.3.1 nbn Installation responsibility

Removed obsolete equipment from list of reasons for
installing splitters.

7.1 Authorised activities

Added authorisation for removal of the PS/B and
replacement with a PS/S or NTD upgrade.

Revoked authority to terminate with a FIC the PIC at the
PCD and the CCC at the NJL or SFP_NTD.

7.1.4 nbn® fibre Business NTD (BNTD)

Updates to scenarios and requirements for removal or
relocation of BNTDs.

7.1.5 nbn® Fibre TVTVR

Deleted bullet point for: ‘repair and replacement of the
End User’.

Added authority to extend or repair a PIC by installing an
ICD.

Revoked authority to re-terminate with a FIC the PIC at the
PCD or FWO.

7.1.8.3 Power Supply test

Deleted the bullet point: ‘check that the PS/S power light
ison’.

(8.2.4) NTD Test

Deleted section.

7.2 Activities not authorised

Added activities.

Deleted from list of not authorised activities: ‘removal of
PS/B from an NTD’.

7.3.3 nbn® Premises Installation Cable
(PIC)

Updated approved PIC list.

(10.5) Field Installable Connector (FIC)

Deleted section.

7.3.5 nbn® Standalone fibre NTD and
Power Supply

Added details of NTD 2.0 models.

7.3.7 nbn® Business NTD (BNTD) and
Power Supplies

Added new section.

8.1 Authorised activities
8.1.4.1 SDUs

Typical Coaxial installations and
modifications

Coaxial installation modification and
removals

Added notes that in node areas that have been converted
to 204MHz band split, premises amplifiers cannot be used
and must be removed.

Added notes that redundant splitters must be removed
where possible.
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Details

Registered Cabler’s modification &
removal responsibilities

8.1.4.2 MDUs
Coaxial installation removals

Registered Cabler’s modification &
removal responsibilities

8.1.4.1 SDUs

Coaxial installation modification and
removals

Added note that the required removal of a redundant
splitter is unlikely to cause errors or loss of service.

8.1.4.2 MDUs

Registered Cabler’s modification &
removal responsibilities

Added requirement to update the Isolator.

8.1.5.1 Test Instrument

Updated test instrument list.

8.3.3.1 Isolator

Updated approved isolator list.

8.3.3.3 Attenuators

Updated approved attenuator list.

8.3.4 Premises amplifier

Added note that in node areas that have been converted to
204MHz band split, premises amplifiers cannot be used
and must be removed.
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2 Overview

2.1 General

Registered Cablers working in premises and approved Non-Premises Locations may need to alter Facilities
to satisfy the end user’s requirements. nbn authorises Registered Cablers to make limited alterations to
Facilities in or on the building or approved Non-Premises Location when work complies to nbn’s
requirements as specified by the latest version of this document: F0002-31-11678 Authority to Alter
Facilities in Residential and Small Business Premises and Non-Premises Locations.

2.2 Regulatory

Generally, nbn owns the Facilities it provides for the purpose of supplying nbn® services to the network
boundary as defined in the WBA, whether or not they become fixtures. nbn may alter its Facilities in
premises on request, at appropriate charges. Alternatively, nbn may authorise Registered Cablers to
perform such alterations on terms and conditions stipulated by nbn.

A person who installs or maintains cabling for connection to a telecommunications network (‘cabling work’)
must comply with the [4] Telecommunications Act 1997. The person must be registered to perform cabling
work by an Australian Communications and Media Authority (ACMA) accredited body (a ‘cabling registrar’)
and in accordance with the requirements under the Telecommunications Cabling Provider Rules 2014
(CPRs). It is a condition of the registration for the person to comply with the wiring rules [1], and other
documents listed in section 1.6 Referenced documents, where applicable.

Clause 5.13 of [1] AS/CA S009: Installation requirements for customer cabling (Wiring rules), prohibits a
cabling provider from moving, removing or altering any lead-in cabling or network boundary facilities without
the prior written authorisation of the carrier. However, the note to Clause 5.13 of [1] AS/CA S009: Installation
requirements for customer cabling (Wiring rules), clarifies that if a carrier publishes a document authorising
cabling providers to alter its Facilities (such as this document), such a document will be taken to be the prior
written authorisation of the carrier, as long as any terms and conditions set out in the document are adhered
to by the Cabling Provider.

2.2.1 Laws

All telecommunications facilities owned or operated by a licensed carrier (e.g. nbn) or a carriage service
provider are protected by various laws, whether or not they are located on the carrier’s property, public
property or private property (e.g. in premises). A summary of applicable laws follows.

2.2.1.1 Telecommunications Act 1997

In accordance with Clause 47 of Schedule 3 of the Telecommunications Act 1997 (Cth), nbn continues to
have ownership of telecommunications facilities that it provides in premises even if they have become
fixtures.

2.2.1.2 Criminal Code 1995 (Commonwealth)

A person is guilty of an offence under Section 474.6 of the Criminal Code 1995 (Cth) if:
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o the person tampers or interferes with a facility owned or operated by a carrier or a carriage service
provider

e the persontampers or interferes with a facility owned or operated by a carrier or a carriage service
provider and this conduct results in hindering the normal operation of a carriage service supplied by a
carriage service provider

The main distinction between a carrier and a carriage service provider is that a carrier owns
the network infrastructure over which carriage services are supplied, while a carriage service
provider supplies carriage services using the network of one or more carriers.

Each offence carries the risk of a substantial fine and/or imprisonment upon conviction. However, Section
474.3 of the Criminal Code 1995 (Cth) makes provision for a person to do anything for or on behalf of a
carrier or a carriage service provider. For the purposes of Section 474.3 of the Criminal Code 1995 (Cth), nbn
authorises a Registered Cabler to alter certain Facilities, on and subject to the specified terms and
conditions set out in this document.

2.2.1.3 Other

nbn may bring a claim against a Registered Cabler who interferes with or damages nbn® facilities or services
resulting in nbn suffering a loss.

2.2.1.4 Wholesale Broadband Agreement and cabling contracts

nbn supplies nbn® services to RSPs under the terms of a WBA. Under the terms of the WBA, RSPs must
comply with the terms of this document and ensure that its contractors and employees comply with the
terms of this document. Registered Cablers should therefore be aware that if they are working under a
contract with an RSP, the terms of that contract may expressly require that they comply with this document.

2.3 Supplementary Information

2.3.1 Important information for the nbn® Copper Network

Before a cabling provider undertakes any work on the nbn® Copper Network, it is important that they
understand the context and usage of the copper network for the supply of both nbn and other legacy
services.

The nbn® Copper Network was originally deployed to provide basic telephony (POTS), and over time evolved
to the supply of digital data services, such as Integrated Services Digital Network (ISDN), and Asymmetric
Digital Subscriber Line (ADSL) and other technologies.

Within the current environment, where nbn has acquired the Copper Network from Telstra —there is a
requirement for co-existence of legacy services (including POTS, ULLS, ADSL, ISDN and other Special
Services).

Technological advances have occurred allowing the delivery of higher speed services, which generally see
increased use of higher frequency bands over copper wiring. nbn utilises VDSL2 and G. Fast technologies
within their Copper Network, and these are much more susceptible to issues within copper wiring.
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To ensure that any work undertaken by a Cabling Provider does not adversely impact an end user and/or
their ability to achieve high speed broadband services over the Copper Network using the nbn® FTTB, FTTN
or FTTC technologies, particular care and attention should be paid to the quality of all copper cabling and/or
connections made to the copper cabling.

For example:
o Wherever possible, if star-wired configurations exist, they should be removed.

e Ifnolonger used, any additional internal sockets should be isolated and removed from connection to
the first telecommunications outlet (TO).

If the premises have been migrated to the nbn® network and have a voice service being supplied through an
RSP modem (instead of an exchange-based copper voice service), then additional internal wiring beyond the
first TO can be removed and reconnected into the RSP modem to provide connectivity for legacy telephony
devices.
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3 Authorisation

nbn supplies telecommunications network services to RSPs using the nbn® network, which includes its
copper network, HFC network and fibre network.

For nbn to supply network services, nbn may be required to install, modify or replace some of the existing
Facilities at the premises or approved Non-Premises Locations, and must maintain these Facilities for the
continuance of the nbn® service or supply of subsequent nbn services.

3.1 Rationale for limiting authorisation

nbn limits and controls authorisation for access to its network for the following reasons:
e incertain circumstances nbn has a statutory obligation to supply fixed line broadband services
e incertain circumstances nbn may install Over Voltage Protection (OVP) in relation to a premises

e insome cases, nbn may install equipment at the premises that are essential to the operation and
performance of network

nbn has no legal obligation to authorise Registered Cablers to alter nbn® Facilities within premises and
approved Non-Premises Locations. However, it is not nbn’s intention to impede cabling work that may
include alterations to the Facilities if, in nbn’s opinion, a Registered Cabler is capable of carrying out such
alterations without adversely affecting the nbn Facilities or the end user. Accordingly, nbn authorises
Registered Cablers to make limited alterations to its Facilities in relation to premises and approved Non-
Premises Locations under the terms and conditions specified in this document.

nbn reserves the right to cancel this document, to revoke or vary any authorisation conveyed in this
document, or to vary the terms and conditions prescribed in this document, either generally or selectively,
at any time without notice in its absolute discretion.

Itis the responsibility of the Registered Cabler to ensure that this document has not been cancelled, the
latest version of this document is used, and relevant laws, codes, standards or other regulatory
requirements are complied with.

3.2 Facilities and practices

nbn specifies the use of certain Facilities and practices within the confines of its network (i.e. up to and
including the relevant nbn® network boundary) because nbn shall maintain these Facilities or requires these
Facilities to meet nbn performance requirements.

The Registered Cabler must use the same Facilities and practices as nbn would normally use on its side of
the relevant nbn® network boundary, and this is referred to as the authorised work boundary for the
Registered Cabler.
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4 Network boundary

nbn owns or operates certain Facilities up to the nbn network boundary, also known as the network
boundary point (NBP). The following sections detail where the NBP is for the nbn® copper, fibre and HFC
networks.

Note: Generally, nbn owned equipment or cabling on the customer side of the network boundary will be
identified as nbn property (e.g. labelled or stamped ‘nbn’).

4.1 nbn® Copper network

The NBP for carriage services that nbn supplies is determined in accordance with nbn’s relevant supply
terms with RSPs (e.g. the WBA).

4.1.1 FTTN connections not at an MDU site

4.1.1.1 Underground lead-in cable not connected to an end user MDF or passive NTD

Where the nbn® lead-in cable is not connected to an end user MDF or passive NTD, the NBP for each line
supplied to a premises will be the first TO (first socket) after the building entry point. The first TO will be the
NBP for most single dwellings throughout Australia. In these instances, nbn accepts responsibility for
installation and repair of its network up to, and including, the first TO.

Note: Ten pair termination/connection boxes are not to be deemed as an MDF or as the NBP.

e ™~

Building
Property entry point

entry point First Additional
TO TO

Connection box I__
Footway ‘

(typical) Fence

| | J

Underground joint Lead-in Customer Customer
cabling cabling equipment

nbn side of the | 'Cusfomer side’ of the
nefwork boundary | network boundary

Network
boundary

Figure 1. Typical underground residential installation with TO as NBP
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4.1.1.2 Underground lead-in connected to external passive NTD.

Where the nbn® lead-in cable is connected to an external passive NTD, this defines the NBP.

Figure 2 shows the NBP for underground cabling when a passive NTD is installed.

Building
Property entry point
entry point First Additional
TO TO
nbn™ NTD ﬁ@ r@
Footlway Fence
(typical)
Underground joint Lead-in Customer Customer
cabling cabling equipment
'nbn side’ of the Network Boundary '‘Customer side' of the
Network Boundary network boundary

Figure 2. Typical underground residential installation with passive NTD as NBP

4.1.1.3 Aerial lead-in not connected to a passive NTD

The same rules apply for aerial fed lead-in cabling. If an NTD is not present, then the first TO is the NBP.

Figure 3 details typical aerial fed premises with the first TO as the NBP.

Property
Aerial joint entr\_,‘r point
——— ] Building
entry point /
Pole —Lﬂ
. / First Additional
Connection box TO To
Footway I
(typical) —| Fence ‘
L Leat!-in - Custn:fmer Cus:tnmer
cabling cabling equipment
nbn side of the | 'Customer side’ of the
network boundary | network boundary
Network
boundary

Figure 3. Typical aerial residential installation with first TO as NBP
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4.1.1.4 Aerial lead-in connected to external passive NTD.

Figure 4 shows a typical aerial installation with a passive NTD as the NBP.

o Property
Aerial joint entry point

Building
entry point

DaE

Pole —LLI
/ First Additional
nbn™ NTD TO TO
Footway I
(typical) —‘ Fence ‘
L Lead-in . Customer Customer
cabling ™ cabling equipment
'nbn side of Metwork '‘Customer side’ of the
Metwork Boundary Boundary Point network boundary

Figure 4. Typical aerial residential installation with a passive NTD as NBP
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remises Locations

nbn

4.1.2 FTTN/FTTB connections at an MDU site

For FTTB and FTTN at an MDU site, the NBP will be the jumper cable termination on the end user side MDF.

ol

IDF

4

[1[]e

Customer Cables

IDF

TO

nbn termination nbn DSLAM

Customer Cables

modules ;
Property :e:mination Customer Cahles
entry point Modules
TE
Street or —
footpath Building MDF
Pit
Lead-in Customer Customer
cabling cabling equipment
Network
boundary

Figure 5. Typical residential MDU installation with MDF as NBP

Within MDUs where the lead in cable copper cable terminates at an MDF the NBP is the end user side of the
building MDF as defined in [1] AS/CA S009: Installation requirements for customer cabling (Wiring rules).

Where nbn has an FTTB Digital Subscriber Line Access Multiplexer (DSLAM) installed within the MDU with
nbn® termination modules jumpered to the Building MDF, the installation of an nbn® DSLAM does not affect

the NBP.
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nbn

4.1.3 FTTC

For FTTC, when nbn® DPUs are located externally to the premises, the NBP will be the first TO. This applies
to premises fed by either aerial or underground lead-in cabling.

End User Premises

Router/ Gateway
First %\
Socket
wall a3

Pit Box E -
=

h

/;bn DPU

o LT TL ]

DPU Copper
Tal

Lead-in
Conduit {LIC)

nbn CIU

Copper

L1

<4— Lead-In Cabling > i t— Customer cabling

Network Boundary

—>
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Figure 6. Typical FTTC residential installation with first TO as NBP
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End User Premises

Copper Wall
Box
Leadi Router/ Gateway
Pﬂh" FAN nbn Fibre ——————————y G :Ia't-I(T.IC]
Openable Joint ondui —
First -

Aerial Fibre Cable
Socket

(Note: could be underground)
BJ45]

bl Ed
nbn NCD

Pit |J

0
]
Gl

DPU and cabling (Note: could be Aerial )

< Lead in cabling » « Customer cabling —>
Network Boundary

Figure 7. Typical Aerial FTTC residential installation with first TO as NBP

nbn may have a Fibre-to-the-Curb (FTTC) distribution port unit (DPU) installed within the MDU with nbn®
termination modules jumped to the Building MDF. The installation of an nbn® DPU does not affect the NBP
which remains the Customer side of the building MDF as defined in [1]JAS/CA S009: Installation

requirements for customer cabling (Wiring rules).
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4.1.4 Star Wired TOs

Prior to ‘deregulation’ of premises cabling in 1989, it was common practice in some areas to star-wire TOs
from a connection device or joint in the lead-in cable. In such cases, each star wired TO is potentially the
network boundary for the cable terminated on it. nbn is not obliged to reconfigure existing star-wired
installations.

This document does not legally change the network boundary from the first TO, NTD or customer side MDF
to the building entry point or to any intermediate connection device or joint in the lead-in cabling - the
network boundary is determined by legislation and detailed in [1]AS/CA S009: Installation requirements for
customer cabling (Wiring rules) and what may otherwise be agreed in the WBA, and as such remains at the
first TO, NTD or customer side MDF, as applicable. This document authorises Registered Cablers to make
limited changes to certain Facilities, including changing the location of the NBP (e.g. changing the position
of the first TO from one part of the building to another, or changing the network boundary from the first TO to
a Passive NTD).

- nbn™ Cabling |
Building Net\!vork
entry point boundary
| |
Wall box i i -
(optional) First Additional sockets
! socket! s
|
R —
Outdoor Indoor 0 n]
part of part of T T
lead-in lead-in Cust Cust
: P ustomer ustomer
cabling cabling cabling cabling

Figure 8. Typical internal residential installation with first TO as NBP
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4.2 nbn® fibre network

The NBP for carriage services that nbn supplies is determined in accordance with nbn’s relevant supply
terms with RSPs (e.g. the WBA). The fibre service drop cable can be either aerially or Underground fed and
generally connects to an external premises connection device (PCD) or building fibre device (BFD), A
Premises Internal Cable (PIC) is then installed from the PCD or BFD to the fibre NTD or Network Device.
Figure 15 details both aerial and underground nbn® fibre connections.

4.2.1 nbn® Fibre NTD - marked

A stand-alone unit that has an incoming optic fibre connection and provides UNI-V (legacy models only) and
UNI-D output connections for customer equipment cabling. There are 1-port and 4-port UNI-D indoor NTD
variants, and a single legacy NTD which all have “NTD Property of nbn” marked on them.

Figure 9. Stand-alone 4-port NTDs - indoor
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Figure 10. Stand-alone 1-port NTDs - indoor
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Figure 11. Stand-alone legacy indoor and outdoor NTDs

4.2.2 nbn® fibre NTD - unmarked
nbn has three unmarked NTD Optical Network Terminal Devices that are deployed at the NBP.

A SFP-NTD unit that plugs directly into the customers own equipment. This unit is not marked with “NTD

1.

Property of nbn”.
The NBP for SFP-NTD fibre installations is the SFP-NTD itself. The customer or RSP equipment that the

SFP-NTD plugs into is not the responsibility of nbn.

Figure 12. Example of SFP-NTD Module

2. Astand-alone Business-Grade NTD for Enterprise Ethernet products up to 1Gbps that has an incoming
optic fibre connection and provides fibre or copper output connections for customer equipment cabling.

The Business Network Terminal Device (BNTD) is either rack- or wall-mounted.

This unitis not marked with "NTD Property of nbn".
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Figure 13. Example of 1Gbps Business NTD (BNTD)

3. Astand-alone Business-Grade NTD (BNTD) unit for Enterprise Ethernet products from 2Gbps and up to
10Gbps that has an incoming optic fibre connection and provides fibre or copper output connections for
customer equipment cabling. The 2-10Gbps Business Network Terminal Device (BNTD) is for internal
application only and is either rack- or wall-mounted.

This unitis not marked with "NTD Property of nbn".

Figure 14. Example of 2 to 10Gbps BNTD

The NBP for stand alone fibre installations is the UNI-D ports on the fibre NTD or BNTD Equipment after the
UNI portis defined as Customer or RSP equipment and is not the responsibility of nbn.

Page 26 of 120

© 2015 nbn co limited | ABN 86 136 533 741 PUBLIC Uncontrolled when printed



PUBLIC

®
Authority to Alter Facilities in Residential and Small Business Premises and Non-Premises Locations n b n
F0002-31-11678 | Rev 6.0

, Distribution | Local ; Connecting .1, Customer
r_ Network _’: Network v Equipment 0 Equipment_’i
:' i i i Customer i
: : ! ! Cabling |
N 1 i 1 1
i | N i
I 1 { ] 1

| i - ; ;
| : o | '
l ! MPT PCD| J : :
| rbre Service Drop Cabl = NTD : :
! bl ' ervice Drop Cable, /' [ I !
| Distribution A ia or : . i —— :
: Hub (FDH)  ~---"ooooeooo demmmm eI CHH B i
' ' Underground : i
| . 9 | | [ H O :
I | - 1 1
! : PCD| - ‘ 0] (0& !
| | > | |
5 | JiMPT - PSU | i
=0 e — : :
I 1 1 I 1 1
l : . I ! : I
I 1 | ) 1 1 |
i Distribution Local Network Multiport | Service Drop Network i
' Network Splice ' Conduit Boundary '
' Property Entry Point !
I 1
L‘ NBN Network - E:E'{pcr;frtima -.-:

Figure 15. Aerial and underground fibre NBP for stand-alone NTD within an SDU
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Figure 16. Network Boundary Point for Stand-Alone NTD within an MDU

The NBP for nbn Business BNTD fibre installations in both 1Gbps and 2-10Gbps applications is the
customer facing UNI ports of the NTD itself. The customer equipment and cabling downstream of the ports
is classed as customer cabling.

4.2.3 Fibre TV

For Fibre TV, the NBP is defined as the UNI-RFe port of the Fibre TV receiver.
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4.3 nbn® HFC network

For HFC, the NBP is the HFC NTD.

nbn owns or operates its Facilities up to the nbn® network boundary. In some cases, nbn also owns
equipment beyond the nbn® network boundary.

Generally, nbn® equipment or cabling on the customer side of the network boundary will be identified as
nbn property (e.g. labelled or stamped ‘nbn’).

Irrespective of whether equipment or cabling is owned by nbn or not, such equipment and cabling must:
e conform to nbn approved materials lists; and

e beinstalled and commissioned in accordance with nbn approved design rules, construction practices
and commissioning/test guides.

®» PCDEnclosure Building Internal
» |[solator — Enrty Point " Caping >
e 2to3-way (BEP) o
Splitter @

&« Vallplate «—Vallplate
-~ I

Tapin Pit D

Undereround Coax Lead-in Fly-lead & Cable Modem

Figure 17. Aerial and underground HFC network building entry point and internal cabling (SDU)

4.3.1 nbn Installation responsibility

nbn is and remains responsible for constructing, modifying or removing the lead-in coaxial network from the
Tap in the street coaxial network to and including the premises BEP. As shown in Figure 17, the lead-in may
be aerial or underground. At the Building Entry Point (BEP), nbn or its Delivery Partner will installa PCD
enclosure fitted with a mandatory 7kV Isolator and an optional 2-way or 3-way splitter (only where multiple
NTDs are required). The latter is used where multiple wall-plates inside an SDU are to be installed to
connect multiple services from one or RSPs. The equipment to be connected to the wall plate may include
one or more nbn®-compliant HFC NTDs.
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5 Authorised activities

Section 5 to section 8 (Authorised activities) describes the type of work that is authorised by nbn and sets
out the general terms and conditions that apply to all activities, including further terms and conditions that
apply to each specific activity.

If an activity is not listed in section 5 to section 8 (Authorised activities), it is not authorised.

5.1 General terms and conditions

nbn authorises a Registered Cabler to do certain work on Facilities, as set out in this document, subject to
the general terms and conditions below.

o The Registered Cabler must be a registered cabling provider in either the 'Restricted' or 'Open' category.

e The Registered Cabler must hold additional competencies/endorsements relevant to the category of
work being performed, e.g.

e Forwork on the nbn® fibre network, hold Optical-fibre cable (OF) endorsement.
e Forwork on the nbn® HFC network, hold Co-axial cable (OF) endorsement.

e Forwork onthe nbn® HFC network, hold Structured (S) endorsement, if any work performed uses
Catb/5€e/6 cabling).

e The Registered Cabler must provide a Telecommunication Cabling Advice 1 form (TCA1 form) for work
performed at or beyond on the network boundary, as defined in the CPRs.

e The Registered Cabler should provide a Telecommunication Cabling Advice 2 form (TCA2 form) to alert
customers or building managers of any non-compliant cable installations that are outside the
contracted scope of work.

o The Registered Cabler must discuss with the end user and make enquiries to determine whether the
changes being made may have an impact on a service utilised by a Priority Assistance end user, a Fire or
Lift Phone, or a medically vulnerable end user (such as those on monitored and unmonitored medical
alarms). In the event that an impact is expected, the end user must be notified and agreeable to the
change being undertaken.

All Registered Cablers are required to undertake appropriate training modules to ensure that they are
competent to perform the cabling work according to [1] AS/CA S009: Installation requirements for customer
cabling (Wiring rules), which ensure safety to end users, Registered Cablers and the nbn® network.

nbn requires the Registered Cablers to be a registered cabling provider as a condition of this
document as a measure of competency to do the work and to ensure that the requirements of
[1] AS/CA S009: Installation requirements for customer cabling (Wiring rules) are met in case
the work also involves any cabling activity on the customer’s side of the network boundary.

The Registered Cabler must be familiar with all applicable legal and regulatory requirements for the
performance of this work and comply with all laws, regulations, standards and codes of practice applicable
to this work.
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The Registered Cabler acknowledges responsibility for the restoration of faulty or substandard work, if they
are required to do so by nbn, or the RSP and end user:

e nbnreserves the right to seek damages from the Registered Cabler, Responsible Third Party or
Responsible Third-Party Damager if nbn incurs costs due to any work performed by the Registered
Cabler on Facilities

e nbnretains ownership of any Facilities so worked on, whether re-used or replaced

e the Registered Cabler acknowledges that they are not performing any work under this documentin nbn’s
name nor are they a contractor or employee of nbn

e the Registered Cabler must not represent or give an impression to end users or third parties that they are
performing work as an employee or a contractor of nbn

e the Registered Cabler must not seek any remuneration from nbn for any work performed

o the Registered Cabler agrees to indemnify nbn against any liability, loss, damage, costs or expenses
incurred or suffered by nbn that is caused by any act or omission of the Registered Cabler whether
negligent or not, or which arises from any default under the terms and conditions of this document

o the Registered Cabler must not do anything that may affect the safety, integrity or proper functioning of
the nbn® network or the safety of the end user or any other person (the Registered Cabler must not use
substances or material deleterious to health or safety or which could adversely affect the functioning of
the nbn® network)

e the Registered Cabler must ensure that they do not cause unnecessary detriment, inconvenience or
damage to nbn, the RSP, the end user or a third party

e the Registered Cabler must not do any act or thing that is prejudicial to the goodwill, commercial
reputation or overall public image of nbn

o the Registered Cabler must keep proper records of the work performed under this document that is
available to nbn upon request within a reasonable timeframe

e notwithstanding anything contained in this document, the Registered Cabler must take all reasonable
steps to ensure that lightning surge suppressors / isolators or any equipment that may be necessary for
the safety and proper functioning of the installation are not bypassed or disconnected

o the Registered Cabler must not create any star-wired connections from an intermediate connection
point in the lead-in cabling (i.e. between the property entry point and the first TO), unless the
intermediate connection pointis:

e acentralised filter provided in accordance this document
e an NTD provided in accordance with this document
e acoaxial splitter or premises amplifier fitted to a PCD enclosure in accordance with this document

o the Registered Cabler must not render any nbn installation unusable (e.g. by removing the nbn cabling or
not terminating the nbn® lead-in cable at a TO that is readily accessible by the end user), unless this is
necessary for the purpose of renovation, demolition or relocation of the building

e the Registered Cabler must not connect nbn® lead-in cable to:
e acustomer MDF or

o directly to a home networking box or
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e apatch panel of any description

e any new cabling to the first TO must be installed in a manner that enables safe access and/or
replacement of such cabling by nbn installers subsequent to its installation

e anywaste material (e.g. used wire, cable; conduit) must be safely and properly disposed of in
accordance with applicable laws

e allworks must adhere to [1] AS/CA S009: Installation requirements for customer cabling (Wiring rules)
and the Building Code of Australia (BCA).
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6 nbn® copper network

6.1 Authorised activities

This section details the scope of the works that are authorised by nbn in relation to the copper network.

Subject to the terms and conditions set out herein, nbn authorises a Registered Cabler to:

replace nbn’s existing first TO with another TO of a type approved by nbn
e relocate nbn’s existing first TO to another location within the same building

o relocate a fixed wall phone or other hard-wired telephone (other than a payphone) to another location
within the same building, or replace it with a TO for the purpose of connecting other customer
equipment

e disconnect a fixed wall phone or other hard-wired telephone (other than a payphone) if it is no longer
required

e relocate aTO or provide an additional TO where the TOs are cabled from a common (‘star-wiring’) point
in the lead-in cabling

e rearrange a star-wired installation to support a single-ended, bus-wired or ‘mode 3’ configuration

e replace, relocate or otherwise alter the indoor lead-in cabling for renovation, demolition or relocation of
the building,

e disconnect a changeover switch connected to nbn® lead-in cabling

e install, relocate, replace or, under certain conditions (as detailed in section 4) remove a centralised filter
connected to nbn® lead-in cabling

e replace or utilise the existing Passive NTD
e install a new Passive NTD or change a line module in an existing Passive NTD
e replace existing connection box/wall box with a nbn® connection box

e fornbn® lead-in cabling not exceeding a total capacity of ten (10) pairs and which does not terminate on
a customer MDF, disconnect underground or aerial lead-in cabling at the external surface of the building
for renovation, demolition or relocation of the building

e use nbn®lead-in poles to support customer cabling

The above activities may be performed independently or concurrently.

6.1.1 Replacement of the first TO

nbn authorises a Registered Cabler to replace the first TO with another TO or an external Passive NTD, and if
the TO is replaced, shall be with an Industry approved TO of a modular type (e.g. 6P4C or 8P8C).

6.1.2 Relocation of the first TO

nbn authorises a Registered Cabler to relocate the first TO to another location, subject to the general terms
and conditions of section 5 Authorised activities and the following:
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o theTO shall only be relocated to another position in the same building (in the case of a building supplied
with nbn® FTTB, or a multi-dwelling unit, only relocated within the same premises/sub-address. e.g.
relocate to Unit 1 only, and not between Units 1 and 2)

e theTO location shall comply with siting details
e theTO, if replaced, shall be with an Industry approved TO of a modular type (e.g. 6P4C or 8P8C)

e theTO shall be cabled in accordance with [1]JAS/CA S009: Installation requirements for customer
cabling (Wiring rules).

No alterations shall be made to any part of the outdoor cabling except for:

e one-for-one replacement of conductor terminations or connectors at an existing outdoor connection
device for the sole purpose of disconnecting the old cable for the first TO and reconnecting the
replacement cable

e re-routing of the TO cabling on the outside surface of the building where indoor cabling is not practicable
e therelocation or replacement of an existing outdoor centralised filter

o thereplacement of an ADSL centralised filter with a VDSL2 centralised filter

¢ theinstallation of a Passive NTD

o disconnection of the cabling for the purpose of renovation, demolition or relocation of the building

6.1.3 Replacement of fixed wall phone or other hard-wired telephones

nbn authorises a Registered Cabler to replace an obsolete fixed wall phone or other hard-wired telephone
(excluding a payphone) with a TO for the purpose of connecting other customer equipment, subject to the
general terms and conditions of section 4 (General terms and conditions) above.

6.1.4 Relocation of the first TO

If the first TO is to be replaced or relocated:
e theinstallation will meet [1]JAS/CA S009: Installation requirements for customer cabling (Wiring rules).

o ifthe existing telephone or replacement TO is to be relocated and is to be reconnected as the first
telephone or TO after the building entry point, it shall be installed in accordance with the requirements
detailed in section 6.1.4 Relocation of the first TO

nbn authorises a Registered Cabler to disconnect a fixed wall phone or other hard-wired telephone
(excluding a payphone) if it is no longer required and to advise the end user to return to the RSP, subject to
section 5 Authorised activities and the following:

o ifthe aforementioned telephone is the first telephone connected to the line after the building entry point,
it shall be replaced with a TO that complies with [1]JAS/CA S009: Installation requirements for customer
cabling (Wiring rules).

o ifthereplacement TO is the first TO connected to the line after the building entry point and the required
location of the TO is different to the location of the aforementioned telephone, it shall be cabled in
accordance with the requirements of section 6.1.4 Relocation of the first TO
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6.1.5 Relocation of star-wired TOs

nbn authorises a Registered Cabler to relocate a TO that has been star-wired from a connection block/box,
lightning protector block or other joint installed in the lead-in cabling, subject to section 5 Authorised
activities and the following:

e the TO shall be relocated without disturbing the connection block/box, lightning protector block or joint

e the building cabling shall be reconfigured, with star wiring beyond the first TO removed, in accordance
with [1]JAS/CA S009: Installation requirements for customer cabling (Wiring rules).

6.1.6 Reconfiguration of nbn® wiring

nbn authorises a Registered Cabler to rearrange a star-wired installation to support a single-ended, bus-
wired or ‘mode 3’ configuration for connection of a VDSL2 service, monitored security alarm, personal
response (emergency call/medical alert) system, etc.

The arrangement shall be altered in accordance with Figure 18. Typical wiring to facilitate ‘mode 3’.
e the TO connected as the first TO for each service shall be replaced with an approved TO if required

e thefirst TO shall be cabled in accordance with the requirements of section 6.1.2 Relocation of the first
TO

Wiring diagram for Mode 3
equipment (Note 3)
NTD
"Mode 3"
Centralised equipment
Filter [ ]
g:% — O— o—|
Leaq_m Modem Line | Phone / \ | O=A || O K
cabling | || o
mo—_—) ~_[1] o | o
I |
First TO | | O t
With Mode 3 Socket Plug
Connection
Customer Out Relay
cabling
o TS
1O ]
TO
Category 5 or
Category 6 cabling
L] E s [T=
TO DSL 1
DATA modem

Figure 18. Typical wiring to facilitate 'mode 3'

If a ‘mode 3’ connection is required (e.g. for connection of a security alarm panel or a personal response
(such as an emergency call/medical alert) system), the ‘mode 3’ TO must be the first connection point on
the telephone side of the centralised filter, as shown in Figure 18.
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6.1.7 Cabling in the building

Category 5 (or ‘5€’): cable or connecting hardware that is designed and manufactured to carry
o signals with a nominal maximum frequency of 100 MHz

Category 6: cable or connecting hardware that is designed and manufactured to carry signals
with a nominal maximum frequency of 250 MHz

Where the cabling to the first TO “first socket’ is altered, the existing indoor part of the lead-in cabling
(between the building entry point and the first TO) may be re-used or otherwise replaced in whole or in part,
with PVC or polyethylene-sheathed cable with at least the same number of pairs as the existing cable.

Category 5 (or ‘5e’) or Category 6 cable is strongly recommended for all new indoor cabling due to the
number of pairs (four [4] pairs) and its noise and crosstalk immunity for VDSL2 services, and shall be ACMA
compliant and have a solid copper conductor with a diameter of 0.4 mm or 0.5 mm.

Any cable that is run as outdoor surface cabling and not enclosed in conduit shall be ACMA rated outdoor
type cable.

6.1.8 Cable installation

The lead-in cable shall be installed in a manner consistent with the wiring rules (refer to [1]AS/CA S009:
Installation requirements for customer cabling (Wiring rules) in respect of separation from other services,
colour of conduit, etc.

Lead-in cabling that is run horizontally along an external wall shall be installed at least 100 mm above
finished ground level. Lead-in cable on external walls shall be enclosed in conduit unless the cable is
installed higher than 2.4 m or is protected from impact or abrasion by an overhang or similar building
feature. Cable may be run as surface cabling without enclosure in conduit along a beam, fascia, soffit
moulding, etc. Corrosion-resistant and UV-resistant cable fastenings shall be used on external surfaces.

Surface cabling on internal surfaces may be enclosed in plastic conduit, ducting or trunking, or may be
stapled or clipped directly to a suitable timber support (e.g. skirting, architrave).

Outdoor or indoor cable, conduit, ducting or trunking shall be run vertically or horizontally unless itis runin
parallel with a sloping building feature (e.g. bargeboard or raked ceiling), and should be run along or
adjacent to suitable building features or fittings so as to be unobtrusive.

Lead-in cable installed on any surface without enclosure in conduit shall be fastened at distances no
greater than:

e 500 mm forvertical cable runs
e 300 mm for horizontal or diagonal runs.

The cable bend radius for cable sizes of 2 to 5 pairs shall not be less than 25 mm (at least 50 mm bend
radius is recommended for 4 pair and 5 pair cable). The cable shall be fastened on each side of the bend as
shown in Figure 19 (machine stapling of category 5/5e or category 6 cable is not recommended unless the
stapler is a type that limits the staple tension exerted on the cable sheath and is correctly adjusted).

Where conduit is used, rigid conduit should be used for straight or long cabling runs but corrugated (flexible)
conduit may be used for short cable runs or difficult bends on the surface of the wall.

Page 36 of 120

© 2015 nbn co limited | ABN 86 136 533 741 PUBLIC Uncontrolled when printed



PUBLIC ®
Authority to Alter Facilities in Residential and Small Business Premises and Non-Premises Locations n b n
F0002-31-11678 | Rev 6.0

Conduit couplings and fittings should be glued or arranged to prevent the entry of water and to allow any
water that may get in to drain out. An example of a suitable arrangement that does not require the conduit
couplings to be glued is if the socket is above the spigot for vertical or diagonal conduit runs.

o Any indoor cable that is continually immersed in water within the conduit will be prone to
failure.

Conduit or ducting/trunking shall be fastened at distances no greater than:
e 900 mm for vertical rigid conduit or ducting/trunking

e 450 mm for vertical corrugated (flexible) conduit

e 600 mm for horizontal or diagonal rigid conduit or ducting/trunking

e 300 mm for horizontal corrugated (flexible) conduit

Outdoor conduits shall be fastened using galvanised saddles or half-saddles. For indoor conduits, nickel-
plated or zinc-passivated saddles or half-saddles may be used.

Fasten the cable on
both sides of the bend

- —— —— - . .
25 mm he minimum inner bend radius

min.  for Z-pair to S-pair cable is 25 mm.
Howwever, a minimum inner bend
radius of 50 mm is recommended

for £-pair and S-pair cable.

Figure 19. Representation of 2 pair - 5 pair cable minimum bend radius

o Fasten the cable immediately before and after the bend, not in the middle of the bend.
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6.1.9 Building cable entry

Any copper cable running down the cavity of an external wall should have a ‘gooseneck’ (half loop) formed in
it to provide a ‘drip point’ so that any condensation or seepage water flowing down the cable does not run
into the TO or onto the internal wall lining. Where sarking or panel bracing has been installed between the
inner and outer walls, ensure that the drip point is provided on the outside (external wall side) of the sarking
membrane or bracing panel. If it is necessary to drill a hole through external wall cladding for cable entry,
drill at an upward angle into the wall cavity to ensure that any water running down the outer wall will not flow
through the hole into the building. A suitable commercially available sealant should be used to provide a
seal at the cable entry.
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Figure 20. Building cable entry

The drip point consists of slack cable (minimum 200 mm, maximum 500 mm) left in the wall cavity and
arranged such that it is looped downwards.

The drip point (slack cable) should be located on the outer side of any wall sarking or panel bracing (i.e.
between the external brick or external wall cladding and the sarking/bracing).
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For any external cable penetration to the building, drill the hole upwards into the wall cavity so that any
water running down the external wall will not run through the hole into the building.

All Installation works shall adhere to [1]JAS/CA S009: Installation requirements for customer cabling (Wiring
rules) and the BCA.

6.1.10 Cable jointing

No joints shall be made in any part of the outdoor lead-in cabling except for:

o like-for-like replacement of conductor terminations or connectors in an existing outdoor connection
device for the purpose of disconnecting the old cable between it and the first TO and reconnecting a
replacement cable

e installation of an NTD

e replacement of a connection device/wall box other than an NTD with a PCD or
e installation of a VDSL2 centralised filter

Where it is proposed to join a new cable to the existing lead-in cable:

e the Registered Cabler shall make no more than one jointin the lead-in cable between an existing
outdoor connection device or, where there is no outdoor connection device, the building entry point and
the first TO

o the new cable shall replace part or all the existing cable and shall not be teed (star-wired) into the
existing cable

e thejoint shall be installed in an accessible location (e.g. accessible underfloor or roof space or behind a
wall plate in a wall cavity) and shall be suitably constructed, enclosed, positioned and supported to
prevent physical damage or the ingress of dust, insects, vermin and moisture (any new joint should be
made in a suitable joint enclosure or connection box and be accessible)

o thejointshall be made using moisture resistant current industry standard connectors such as
Scotchloks 2 port-UY, using the crimping tool specified by the manufacturer of the connectors (pair
twists shall be maintained as close as possible to the connectors)

o all pairs of the existing cable shall be jointed through to the first TO using the corresponding pairs of the
new cable (unless the joint is being made in an Outdoor NTD, in which case only working pairs shall be
connected)

6.1.11 Change/Over (C/0) switch

nbn authorises a Registered Cabler to disconnect an existing C/O switch connected to nbn® lead-in cabling
if required, subject to Section 5 Authorised activities and the following:

e wherethe C/O switch is disconnected, nbn® lead-in cable shall be terminated ona TO

o ifthe location of the replacement TO is different to the location of the C/O switch, it shall be cabled in
accordance with the requirements of section 6.1.2 (Relocation of the first TO)

o ifthe original need for the C/O switch has lapsed, a Registered Cabler may permanently disconnect the
C/0 switch, as long as the TO that is connected as the first TO complies with section 6.1.2 (Relocation
of the first TO)
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e nbndoes not authorise a Registered Cabler to install a new C/O switch in nbn® lead-in cabling

e an NTD shall be installed in accordance with this section 6.1.11 Change/Over (C/O) switch such that
the C/O switch is connected on the customer side of the NTD

6.1.12 VDSL2 centralised filter

nbn authorises a Registered Cabler to install or replace a centralised filter (also referred to as a central
splitter or remote splitter) within the nbn lead-in, subject to section 5 Authorised activities and the
following:

e the centralised filter shall be certified as compliant to [2]AS/CA S041.3: Requirements for DSL Customer
Equipment for connection to the Public Switched Telephone Network — Part 3: Filters for use in
connection with all xDSL services, or later

e nbn approved centralised filters are detailed in sections 13-15 .1 and shall be housed within either an
NTD or TO integrated faceplate.

A Registered Cabler may install or replace a VDSL2 centralised filter in the lead-in cabling so long as all the
following conditions are met:

e the centralised filter shall be located in or on the same premises as the modem

e ifthe centralised filteris to be installed outside the building (i.e. on an external wall), it shall be installed
within an NTD

e the TO socket to be used for connection of the VDSL2 modem shall be legibly and durably marked
‘DATA’ or similar

e theTO socket to be used for connection of the VDSL2 modem must be of a modular type (e.g. 6P4C or
8P8C)

e Ifany new orreplacement cable is provided between a lead-in connection device and the centralised
filter shall be category 5 (or ‘5€’) or category 6 cable

e anynew orreplacement cable provided between the centralised filter and the TO for the DSL service
should be category 5 (or ‘5€e’) or category 6 cable

e replacement of an existing filter connected to the lead-in cabling

¢ aRegistered Cabler may remove an existing centralised filter if the lead-in is terminated on a single TO
(without star or bus wired additional TO) for dedicated connection to a VDSL2 Customer Premises
Equipment (CPE)
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Figure 21. Typical VDSL2 centralised filter installation within an external NTD for existing star legacy

© 2015 nbn co limited | ABN 86 136 533 741

wiring

PUBLIC

Page 41 of 120
Uncontrolled when printed



PUBLIC ®
Authority to Alter Facilities in Residential and Small Business Premises and Non-Premises Locations n n
F0002-31-11678 | Rev 6.0

6.1.13 Existing passive NTD
nbn authorises a Registered Cabler to use the existing NTD if deemed fit for purpose or replace it with a new
Passive NTD, subject to section 5 Authorised activities and the following:

o alterations to the existing Passive NTD can be undertaken if the Passive NTD is fit for purpose i.e. not
showing signs a of damage, or the seals are damaged or missing

e incases where the existing Passive NTD requires replacement, then the existing NTD is to be
disconnected and a new like for like NTD is to be installed

e the Passive NTD shall not be replaced if the lead-in cabling has more than a total of 5 pairs (e.g. more
than one [1] x 5 pair cable or two [2] x 2 pair cables), which should be referred to the RSP/nbn

e any new Passive NTD to be installed shall be a Passive NTD described in sections 13-15

e the NTD shall be installed in accordance with this document and [1]AS/CA S009: Installation
requirements for customer cabling (Wiring rules)

e an existing DSL line module shall not be replaced with a non-DSL line module; a DSL line module is to be
replaced with the nbn® VDSL2 centralised filter.

e if an existing Passive NTD containing OVP or Customer Lightning Protection (CLP) is to be replaced, then
the replacement equivalent Passive NTD shall be used (nbn part number 10023544) and fitted with nbn
centralised filter modules and OVP (nbn part number 10024460)

Manufacturer or Primary supplier Manufacturer Description

Product Code

Madison Technologies MT2710 Telstra NTD (1-6 Lines)
(nbn part number 10023544)

Madison Technologies MT2711 Central VDSL Splitter with OVP for MT2710 NTD
(nbn part number 10024460)

Earth connection should always be equipotential bonded to the electrical system where possible to
take advantage of the inbuilt lightning protection.

Earth connection shall be made in accordance with section 20.7 of [1]AS/CA S009: Installation
requirements for customer cabling (Wiring rules).

This may need to be undertaken by a licenced electrician depending on the existing earth arrangement at the
premises.

6.1.14 nbn® Passive NTD

nbn authorises a Registered Cabler to install a Passive NTD where the existing connection device is
damaged or otherwise not suitable, or the network boundary location is being changed, subject to section
5 Authorised activities and the following:

e the existing Passive NTD shall only be replaced with a Passive NTD device that is marked with “NTD”

Page 42 of 120

© 2015 nbn co limited | ABN 86 136 533 741 PUBLIC Uncontrolled when printed



PUBLIC ®
Authority to Alter Facilities in Residential and Small Business Premises and Non-Premises Locations n n
F0002-31-11678 | Rev 6.0

o the Passive NTD installation is a like for like installation, inclusive of OVP and earthing arrangements (the
earthing conductor used for equipotential bonding shall have a minimum cross-sectional area of 6
mm2, green/yellow insulation and shall not exceed 10 m from the main earth bar/terminal)

e the nbn® connection box shall only be used when replacing a connection device (i.e. a ‘Luca box’ or wall
box) and not a Passive NTD

e the Passive NTD shall only be installed if the nbn® lead-in cabling has no more than a total of five (5)
pairs (e.g. no more than one [1] x 5 pair cable or two [2] x 2 pair cables)

e the Passive NTD shall only be used to connect a single household (inclusive of a ‘home office’ or ‘granny
flat’) or a single office/business

e the Passive NTD shall not be used to connect a cable from another carrier’s network other than a cable
connected between the customer side of that carrier’s NTD, first TO, wireless terminal, satellite terminal
or a customer MDF and the customer side of the nbn® NTD

o the Passive NTD shall be located on the external wall of the same building in which the
telecommunications service(s) will be used by the end user and shall not be installed at any point away
from the building (e.g. at a fence, pole or any other detached structure)

o the new Passive NTD to be used shall be those described in section 7.3 Approved nbn® fibre equipment

o the passive NTD shall be installed on the external wall of the end user’s building as close as practicable
to the electrical switchboard for earthing requirements:

o foranew building under construction, the preferred location is below the electricity enclosure to
ensure the Passive NTD will be clear of any downpipes or adjoining fences

e the Passive NTD shall be installed no less than 500 mm and no more than 1300 mm from finished
ground level (measured to the bottom of the Passive NTD):

e foranew building under construction, the preferred height is 600 mm above finished ground level
(measured to the bottom of the Passive NTD) to ensure that adequate clearance is maintained from
an electricity enclosure located above the Passive NTD

e separation from gas shall be at least one (1) m to the left and right of the meter and 500 mm above
the regulator or any other fitting

e the Passive NTD shall be installed on a vertical surface with the cable entry ports at the bottom
o the Passive NTD shall not be mounted sideways, obliquely or upside down
e any cables exposed on the surface of the building shall be protected by conduit

o the nbn®lead-in cable shall enter the cable entry port at the bottom left of the Passive NTD and
customer cables shall enter the cable entry port at the bottom right of the NTD (cables shall not enter
the rear, side or top of the Passive NTD)

e the grommets/glands shall not be removed
e the end user shall be informed of the existence of the NTD as their new NBP

e adequate clearance shall be provided around and in front of the Passive NTD, in accordance with
Appendix D of [1]AS/CA S009: Installation requirements for customer cabling (Wiring rules), to provide
safe and convenient access by nbn, service providers, Registered Cablers and end users
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6.1.15 Disconnection of nbn® copper lead-in cabling

nbn authorises a Registered Cabler to disconnect underground or aerial nbn® lead-in cabling at the external
surface of a building for the purpose of renovation, demolition or relocation of the building, subject to
section 5 Authorised activities and the following:

o thelead-in cable shall only be disconnected if the total capacity of the lead-in cabling does not exceed
10 pairs and does not terminate on a customer MDF

e if aspan of aerial lead-in cable is detached from the building for the purpose of renovation, demolition or
relocation of the building, and the cable is not required to be cut, the cable and conduit shall be
unfastened and suitably supported so as to protect from damage and shall be reattached to the building
to comply with [1]JAS/CA S009: Installation requirements for customer cabling (Wiring rules)

e ifthe underground or aerial lead-in cabling is disconnected for renovation, demolition or relocation of
the building and is required to be cut, then itis to be cut at or as close as reasonably practicable to the
external termination device, or if none are available, to the building entry point

e the cutcableisto have conductors individually insulated and sealed

e unsupported lead-in cable exceeding a length of 500 mm shall be tied in a loop and marked ‘nbn lead-in
cable’

e thelead-in cabling shall be reconnected utilising a Passive NTD or TO
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6.1.16 Use of existing telecom lead-in poles for customer cabling

nbn authorises a Registered Cabler to use existing lead-in poles to support aerial customer cabling subject
to section 5 (General terms and conditions) and the following:

e only poles that are located within the boundaries of the premises shall be used

e the poles shall only be used if sufficient pole height is available to install the customer cabling in
accordance with the requirements of [1]JAS/CA S009: Installation requirements for customer cabling
(Wiring rules), while maintaining the required separation from the nbn® aerial cable and fittings

e the customer cabling shall be installed and maintained at the end user’s cost, including transfer of the
cabling to any pole subsequently condemned and replaced by nbn

e only poles erected at the end user’s cost may be used

e only existing telecommunications poles, located within the property boundary of the premises, may be
used (existing telecom poles located outside the premises boundary shall not be used for customer
cabling)

¢ the poles shall be of sufficient height and the nbn® lead-in cable shall be installed on the poles at
sufficient height to allow installation of the customer cabling in accordance with the following:

o the customer cabling shall be installed below the aerial nbn® lead-in cabling

e the customer cabling and associated pole fittings shall be separated from the nbn® lead-in cable
and associated pole fittings by at least 300 mm at the pole

e the customer cabling shall be separated in-span from the nbn® lead-in cable by at least 300 mm

e the customer cabling shall be installed in accordance with the relevant requirements of the wiring
rules ([1]JAS/CA S009: Installation requirements for customer cabling (Wiring rules)) including
minimum ground clearances

e the customer cable shall not be installed within any nbn or existing telecom underground pit or
conduit, or within any nbn or existing telecom conduit installed on the pole

For safety reasons nbn will not use end user-owned poles to support nbn® cabling but will allow
nbn owned poles erected at the end user’s cost to be used to support the end user’s aerial LV
power mains or customer cabling.

nbn should be advised of this requirement in advance of commencement of pole installation, so nbn can
ensure that the poles used are of sufficient height to support additional cables.
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nbn

6.1.17 Physical MDF tag

nbn may, in its discretion, connect a tag to an nbn® copper pair to identify that pair to a cabling provider. This
will generally only apply to services connected to a Main Distribution Frame (MDF) but may occasionally be
used to identify a pair at a connection box or other part of the nbn® network.

An example of the nbn® Physical MDF Tag has been provided below in Figure 22 and Figure 23.

Following the connection of a service where a physical tag has been provided, Registered Cablers should
remove the physical tag to ensure that it does not interfere with the correct operation of the service in

question.

Ven-iljal. n bn

Order ID:

Gopper Pair 1D:

Date:

Time:

Cust Ref:

Cable:

Figure 22. Physical tag (front)

O

P/N: 10029145

nbn

This tag authorises the Access Seeker (or their authorised agent / cabling
provider) to connect a jumper wire to the tagged carrier pair, for the
purpose of connecting a service for the customer identified by the tag.
Verification of the customer may require a cabling provider or agent to seek
validation of information on the tag with the Access Seeker acquiring the
service from nbn.

The cabling provider should remove this tag after connecting the service.
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6.1.18 Activities specific to nbn® Fibre to the Curb (FTTC)

This section details the additional scope of the works that are authorised by nbn in relation to the nbn®
copper network, specifically where an nbn® Fibre to the Curb (FTTC) service is provided.

Any Network Connection Device (NCD) and related nbn® equipment shall only be replaced by nbn approved
products.
Subject to the terms and conditions set out herein, and the requirements throughout Section 6 of this

document, nbn authorises a Registered Cabler to:

e Replace, relocate or otherwise alter within a premise for renovation, demolition or relocation of the
building/premises subject to the boundaries identified in Figure 24 below, and with reference to section
3 for details on the Network Boundary Point (NBP)

e Perform the setup of Customer Premises Equipment (CPE) — refer to ‘nbn set up guide - Fibre to the Curb
(FTTC)’ (available on nbn.com.au/FTTC)

o Where they are working for an RSP, conduct only the NCD self-install activities defined under the WBA.
This document sets out rules on how to install NCDs under the WBA NCD self-install provisions. It does
not expand or extend your rights to conduct NCD installs, remove or qualify any rules or limits in the
WBA, or otherwise vary any WBA obligations or limitations.

Premises occupier can perform installation of nbn connection device (NCD) & CPE only

nbn authorised Personnel ' [
to perform work Referto nbn setup guide — Fibre to the Curb (FTTC) or contact your RSP
|
External | Internal
I
I N
I Registered Technician/Cablers can -\ /-"
I perform work to (TO) refer to section 3-5
, S )
_— r
| e -
" nn e
(Copper lead-in cable) I = telephons an e m LI
1 o @ « i :
i =

(TO) nbn
Telephone outlet nbn’ power
wall socket

] i |
' -
]

Figure 24. FTTC Network
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6.1.19 Testing and minimum specifications

All tools must be regularly maintained, and test equipment must be calibrated in accordance with the
manufacturer’s recommendations.

All hand-held power equipment must be electrically tested and tagged in accordance with all applicable

legislation and local requirements.

6.1.19.1 Test Instrument

nbn compatible modems can be utilised for service testing or a test instrument that contains a VDSL2
compatible modem, with the ability to support the following:

e \Vectoring

e Sync

e Actualline speed

¢ Noise margin

e Attenuation

e Attenuation vs Frequency (Hlog) — optional (but recommended for visual line impairment indication)
Note: The VDSL2 deployment class profile is ITU-T G.993.2 17a (B8-11 17.664MHz)

A copper test instrument that can perform a minimum of the following:

Volt/Ohm

Capacitive Balance
e RFL (Resistive Fault Locator)

e TDR (Time-Domain Reflectometry)

6.1.19.2 Service test (check)

—

Utilising a suitable copper test instrument verify the following (typical values shown in table below):
a. No Foreign Voltage

b. No Resistive faults

c. Balance is within specification

d. No Bridged Taps

4. VDSL Synchronisation, Utilising end user modem or one contained within a test instrument:

a. Actual Line speed is greater than or equal to the line speed prior to works being performed and not
below 25Mb/s Downstream and 5Mb/s Upstream

b. Checkwith the end user that all services are operational (i.e. phone / internet)

If there is a fault indication (No Sync / service / copper test fail) check connections and if fault cannot be
cleared, log a fault with the Retail Service Provider whom may choose to engage nbn.
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nbn

Parameter

Foreign Voltage (V)

AC Voltage Fault if:

e >5V@A-G; orB-Gor
Hazardous if:

e >50V@A-G; or B-G

Under normal conditions, when the phone is on-hook, there should

be no AC voltage on the line.

DC Voltage Fault if:

e >5V;or <-5V@A-G; or B-G or
Hazardous if:

e >135V; or<-135V@A-G; or B-G

Insulation Resistance

Resistive Fault if:
e <1.8Mohms
e @A-GorB-GorA-B

Capacitive Balance

Balance Faultif:
e Ratio <0.85@[A-G/B-G]

Attenuation to Support VDSL2 Freq (kHz) 301.875 | 1000.5 3751.875
Atten CPFUT 0.4mm (dB/km) 11.05 18.78 37.59686
Scenario Max dB dB Atten  dB Atten
Length Atten@ @ @
(km) 300kHz  1000kHz  3750kHz
25/5M on Vectored 1.14 12.6 21.4 42.9
VDSL2
25/5M on Vectored 1.1 12.2 20.7 41.4
VDSL2 (exc.
House)
50/10M on 0.75 8.3 14.1 28.2
Vectored VDSL2
25/5M on Non- 0.65 7.2 12.2 24.4
vectored VDSL2
43dB @ 3.75MHz is a length of 1.14km
Longitudinal Balance e <-70dB Good
e 60to-70dB Fair
e >-60dBBad
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Parameter

Loop Resistance e Worst case figure of > 360 Ohms for 0.4mm to trigger an
investigation for a 2.2Km loop (1.1Km each way)

e Sampled calculations @0.4mm diameter (different copper as
below) for 2.2Km are:

e Pure Copper =294 ohms

e Plain annealed Copper =330 ohms

No Bridge Taps The appearance of a straight line (Attenuation vs Frequency) within
a HLog graph, indicates good line performance.

Dips in a HLog graph indicate attenuation impacted by the presence
of bridged taps.

0
-10
-20

-30 No Impairments

-40

One Example

-50 Bridged Tap

Attenuation (dB)

-60
0 5000 10000 15000

Frequency (kHz)

Figure 25. HLOG example with normal line and a bridged tap
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6.2 Activities not authorised

This document does not authorise a Registered Cabler to do any of the following:

use or alter any part of the underground or aerial nbn® lead-in cabling between the property entry point
and the building, other than disconnect cabling not exceeding a total capacity of 10 pairs for the purpose
of renovation, demolition or relocation of the building

connect or reconnect any underground or aerial lead-in cabling that has been cut at the external surface
of the building for renovation, demolition or relocation of the building, unless the lead-in cabling has
been cut during building renovation for the eventual purpose of installing a Passive NTD

disconnect the nbn® lead-in cable and leave it permanently disconnected in any end user-accessible
location, other than where necessary for renovation, demolition or relocation of the building, this
includes all safety precautions necessary when cable disconnected

totally remove nbn facilities from the building other than for renovation, demolition or relocation of the
building

alter or disconnect any nbn® lead-in cabling exceeding a capacity of 10 pairs
alter or disconnect any payphone installation

alter or disconnect any nbn® lead-in cabling in a power generating station or a high voltage distribution
substation

alter or disconnect any nbn® lead-in cabling in a hazardous area (explosive atmosphere) as defined in
[1]AS/CA S009: Installation requirements for customer cabling (Wiring rules)

star-wire an additional TO from an existing connection block/box or joint in nbn® lead-in cabling (other
than a Passive NTD), or install a new termination block/box or joint (other than a Passive NTD) in the
lead-in cabling for star-wiring TOs

disconnect or remove any Passive NTD to change the network boundary from the Passive NTD to the first
TO (‘first socket’) or any other connection point

disconnect or remove any centralised filter (also referred to as a central splitter or remote splitter)
connected to nbn’s® lead-in cabling or provided within an existing Passive NTD if:

e itsdisconnection orremoval is essential to the proper functioning of a proprietary high-speed data
service or

e thelead-inisterminated on a single TO (without a star or bus wired additional TO) for dedicated
connection to a VDSL2 CPE

disconnect nbn® lead-in cabling for migrating services from the nbn® copper network to a different nbn
network technology, such as the fibre network, HFC network, fixed wireless network or satellite network.

bypass an existing Passive NTD containing OVP with a Passive NTD not containing OVP

remove earth connections from an existing NTD, unless moving the earth to the new Passive NTD that
contains OVP

use screw terminals of any description for connection or jointing of nbn® lead-in conductors
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e Alteration of nbn® lead-in cabling or authorised work boundary where any the following devices or
equipmentis connected at the first point (whether hard-wired or plug-connected):

e any type of line multiplexing, line conditioning or line conversion equipment (e.g. a small pair-gain
system)

e apayphone

e afunctioning Integrated Services Digital Network Type 1 (ISDN NT1) or Analogue Network
Termination Type 1 (ANT1)

6.3 Approved lead-in equipment (copper)

6.3.1 Connection box 1-2 lines

e 1-2lines

e Scotchlok termination (Only approved Scotchlok with corresponding Scotchlok tool to be used (no
improvised tools such as pliers to be used to for crimping scotch locks)

e |P53

e not marked as nbn compact NTD

Figure 26. nbn compact box 10023542

Manufacturer or Primary supplier Manufacturer Product Code Description

Madison Technologies MT1007 NBN Enclosure PCD Copper
(nbn part number 10023542)
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e NTD enclosure 1-2 lines
e suits up totwo (2) x VDSL2 centralised filters

e Scotchlok termination (Only approved Scotchlok with corresponding Scotchlok tool to be used (no
improvised tools such as pliers to be used to for crimping scotch locks)

e |P53
e marked with NTD

Figure 27. nbn compact NTD 10023656

Manufacturer or Primary supplier Manufacturer Product Code Description

Madison Technologies MT2841 NBN Enclosure NTD Copper
(nbn part number 10023656)

Lead-In

Cable Internal

Cable

Figure 28. nbn compact NTD with unterminated cables (only white conduit and saddles allowed)
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Figure 29. nbn NTD with VDSL2 centralised filter installed (only white conduit and saddles allowed)

6.3.2 nbn® NTD

1-6 lines

e [P54

o six (6) XVDSL2 centralised filters
e earth termination location

e externalinstallation only

e marked with NTD
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Figure 30. nbn NTD 10023544

Manufacturer or Primary supplier Manufacturer Product Code Description

Madison Technologies MT2710 Telstra NTD (1-6 Lines)
(nbn part number 10023544)

6.3.3 nbn®°TO

o faceplate dual outlet

e inbuilt VDSL2 centralised filter - voice and data pre-terminated to RJ4- sockets
e linein-Scotchlok termination

o flush or surface mounted

e internalinstallation —only
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Figure 31. nbn faceplate

Manufacturer or Primary supplier Manufacturer Product Code Description
Madison Technologies MT2821S Wall Plate Dual Outlet with
CPE Filter

(nbn part number 10023548)
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6.3.4 Centralised filters

6.3.4.1 nbn® VDSL2 centralised filter with OVP/CLP

e builtin OVP

e VDSL2 centralised filter
e earth connection

e tool less termination

e only compatible for installation in NTD nbn part number 10023544

Figure 32. nbn VDSL2 centralised filter

Manufacturer or Primary supplier Manufacturer Product Code Description
Madison Technologies MT2711 Central VDSL Splitter with OVP
(nbn part number 10024460) forMT2710 NTD

6.3.4.2 VDSL2 centralised filter

e VDSL2 centralised filter
e Scotchlok termination

o face plate installation nbn part number 10023548 or nbn® compact NTD part number 10023656
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Premise Cable

Figure 33. nbn VDSL2 centralised filter

Manufacturer or Primary supplier Manufacturer Product Code Description

Madison Technologies MT2842 Single Port VDSL2 Filter
(nbn part number 10023888)

6.3.5 Cable connectors

The connectors approved for use are the Scotchlok 2 port-UY:
e tosuit0.40 mmto 0.90 mm diameter solid copper conductors

e moisture resistant gel filled
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The connectors shall be used in accordance with the manufacturer’s instructions and shall be crimped
using the tool recommended by the manufacturer of nbn® connectors.

=t

Figure 34. Connectors and crimping tool

Manufacturer or Primary supplier Manufacturer Product Code Description
Madison Technologies 3M UY2 SCOTCHLOK Connector Scotchlok 2 Wire
3M Yellow pk 100

(nbn part number 10023536)
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7 nbn® fibre network

7.1 Authorised activities

This section details the scope of the works that are authorised by nbn in relation to the nbn® fibre network
for renovation, demolition or relocation of the building. If itis not specified it is not authorised.

If you are working for an RSP, you and the RSP may only conduct the FTTP NTD relocation activities under
the WBA. This document sets out rules on how to install NTDs under the WBA FTTP NTD provisions. It does
not expand or extend your rights to conduct NTD installs, remove or qualify any rules or limits in the WBA, or
otherwise vary any WBA obligations or limitations.

Any fibre NTD and related nbn equipment such as new longer patch leads; fibre cordage or equipment shall
only be replaced by nbn approved products.

Subject to the terms and conditions set out herein, nbn authorises a Registered Cabler to:

o replace, relocate or otherwise alter the nbn® fibre within premises for renovation, demolition or
relocation of the building subject to the boundaries identified in Figure 35 through to Figure 43

e relocate nbn’s existing fibre NTD or fibre to another location within the same premises
o relocate nbn's existing fibre TV TVR to another location within the same premises
e relocate nbn’s existing battery backup (PS/B) to another location within the same premises

e disconnectthe nbn® fibre patch cord/PIC from the fibre NTD and at the PCD and/or FWO (if FWO
installed)

e disconnectthe nbn® fibre patch cord/PIC to the Fibre TV TVR from the PCD/FWO and disconnect the
fibre patch cord between the Fibre TV TVR and fibre NTD

e disconnect power to the fibre NTD (Does NOT include disconnecting power to the customers equipment
if the fibre NTD is a SFP-NTD)

e disconnect power to the Fibre TVTVR
o replace the SCA/PC through connector within the PCD, ICD, FWO or NJL or fibre management tray

e replace the nbn® fibre patch cord/PIC from the PCD to the FWO (if it has been installed) or to the fibre
NTD or Fibre TV TVR

e replace the nbn® fibre patch cord/PIC between the PCD/ICD and the FWO (if it has been installed) and to
the fibre NTD.

e replace, relocate or otherwise alter the approved Non-Premises Location fibre customer connecting
cable (CCC) from the NJL or SIL to the fibre SFP-NTD for any purpose, including but not limited to
relocation of approved Non-Premises equipment, or to improve the performance of a service

e replace, relocate or otherwise alter the indoor fibre lead-in cabling from the PCD to the fibre NTD or
Fibre TV TVR for any purpose, including but not limited to building alterations, or to improve the
performance of a service

e replace the existing fibre NTD under instruction from nbn

e removal of the PS/B and replacement with a PS/S or NTD upgrade
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nbn

install a new fibre NTD and/or battery backup (PS/B) under instruction from nbn replace the existing
Fibre TV TVR under instruction from nbn

install a new Fibre TV TVR under instruction from nbn

disconnect the battery backup, PS/S or PS/B Power supply from the fibre NTD and AC Supply and
reconnect

replace and/or remove batteries from the battery back-up (Note: any batteries removed must be
disposed of through an approved battery recycler)

access PCD to disconnect the PIC from the through connector

access the NJL or SJL to disconnect the nbn® fibre lead-in cable from the LFN network cable.

[ )

replace or relocate the FWO if fed from a PCD/ICD

The above activities may be performed independently or concurrently.

nbn authorised Personnel |

Registered Telecommunications Technician can perform work

to perform work

External Internal

W
A

— - - s ——

Premises/Property
brick veneer or wall

(Lead-in cable) Exterior pcD Customer Equiprne_nt
———  and Customer Cabling
|
I PS/B for Indoor NTD
. __ Indoor NTD Enclosure__
I : Indoor NTD 1
| | : 230V AC
[ - | [N power Outlet]
| | ¥
|
|
|
: . " .: . b
4—Max 40 m—p 4—NMax 3.0 m—p 4—Max 1.8 m—p

Connecting Fibre

(Premises Cable) 12V DC Cable

230V AC Cable

FWO - Fibre Wall Qutlet

External PCD and its Lead-in cable to
be left in situ, only authorised nbn
personnelto relocate/remove upon
being contacted by customer
notification to nbn

PIC — Premise Internal Cable (from
PCD to FWO or directly to NTD)

(Ifa FWO currently installed,
replace upon Relocation)

Figure 35. nbn Internal NTD with PS/B Power Unit
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nbn authorised Personnel | Registered Telecommunications Technician can perform werk
to perform work :
<—— External ——=¥ Internal =
: Premises/Property
I brick veneer or wall
|
| Interior Customer Equipment
and Cuslomer Cabling
]
I _ _ Indoor NTD Enclosure_ _ _ _ _ _ _
1 Indoor NTD PSIS I
e ! 230V AC
Qut of Sc:opJ - ‘|J f : Power Outlot
| . ——y |
]
1| f==-t=—1
I «wntarnal cable-» +—Max 3.0 m—»
] Connecting Fibre
(Premises Cable) 12V DC Cable 230 V AC Cable
Figure 36. Indoor fibre NTD and PS/S Power Unit arrangement
Indoor NTD Enclosure with PS/S
Indoor NTD Enclosure with PS/B
Figure 37. Installation of legacy fibre NTD with and without Power Supply
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Figure 38. Installation of 1-port and 4-port fibre NTD with Power Supply

7.1.1 nbn® indoor fibre NTD

nbn authorises Registered Cablers to relocate the Indoor NTD and/or battery backup (PS/B) subject to the
general terms and conditions of section 5 (General terms and conditions) and the following:

e theindoor fibre NTD and/or battery backup (PS/B) shall only be relocated to a different location/ room
within the same premises

e replacement of the existing PIC cable from either the Fibre Wall Outlet plate (FWO) or the PCD, with a
new PIC Cable with the required length the PIC Cable shall from the approved products detailed in
section 7.3.3 of this document

e maximum Length of the new premises cable shall not exceed 40 m from the PCD

Subject to the above conditions, nbn authorises Registered Cablers to perform the following activities on an
Indoor NTD:

e temporarily disconnect the NTD from the Power supply GPO or PS/B for the relocation
e temporarily disconnect the battery backup (PS/B) from the Power supply GPO for the relocation

The authorised work boundary is the customer side of the PCD and the premises cable (PIC) that terminates
within the PCD.

No works shall be undertaken on the fibre service drop cable (lead-in cable) that enters the PCD from the
street or nbn® local fibre network (LFN).

7.1.2 nbn® outdoor fibre NTD

The Outdoor NTD was a legacy NTD option that nbn deployed in some scenarios. This included scenarios
such as base-building type areas and/or in support of lift and fire phone services.

nbn authorises Registered Cablers to access the Outdoor NTD subject to the general terms and conditions
of section 5 (General terms and conditions) and the following:

e the Outdoor NTD can only be worked on with prior approval from the End user or nbn

Subject to the above conditions, nbn authorises Registered Cablers to perform the following activities on an
Outdoor NTD:
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e connect customer/RSP cabling or equipment to the UNI-D and/or UNI-V ports.
e temporarily disconnect the Outdoor NTD from the PS/B for the purpose of the relocation
e temporarily disconnect the battery backup (PS/B) from the Power supply GPO for the relocation

e ifaPCDIsinstalled and the Outdoor NTD is connected via a PIC from the PCD i.e. the Outdoor NTD is
not directly connected via a nbn® lead-in cable, then the Outdoor NTD can be relocated.

<—— External Internal
Premises/Property
brick veneer or wall
Drop Fibre BE .| Interior
(Lead-In Cable)

Customer Equipment
and Customer Cabling

NTD

™

PS/B for Qutdoor

230V AC
Power Outlet

Qut of Scope —————Max 20 m————p 4+—Max 1.8 m—p

i
|
I 12V DC Cable 230 VV AC Cable
|
|

Figure 39. Legacy Outdoor fibre NTD installed internally, without PCD arrangement

7.1.3 nbn® Customer Connecting Cable and SFP-NTD

nbn authorises Registered Cablers to install the Customer Connecting Cable (CCC) subject to the general
terms and conditions of section 5 (General terms and conditions) and the following:

e The CCC shall only be installed in the Non-Premises Location itis issued for

e The CCC shall only be relocated to a different location / cabinet within the same approved Non-
Premises Location

e Replacement of the existing CCC cable from either NJL or the SJL, with a new CCC Cable with the
required length of the CCC Cable shall from the approved products detailed in sections 13 to 16 of this
document

e Make ready the replacement of the CCC cable from either NJL or the SJL where the authorised third-
party elects to haul the replacement CCC cable into the cabinet.

e Temporarily remove the CCC from the SFP-NTD customers equipment for the purpose of relocation

e nbndoes NOT authorise Registered Cablers to disconnect power to the customers equipment that the
SFP-NTD is plugged into.
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Subject to the above conditions, nbn authorises Registered Cablers to perform the following activities on a
CCC and End User Duct:

1. The authorised work boundary is the customer side of the NJL/SJL and the CCC that terminates within
the NJL/SIL. This is located in the Demarcation Pit.

5. No works shall be undertaken on the fibre service drop cable (lead-in cable) that enters the NJL/SJL from
the street or nbn® local fibre network (LFN).

6. Installation, repair, or replacement of End User Duct shall be by a P20 Comms Duct.

7. Where the Non-Premises Location is being relocated then the cabler can haul the CCC back into the
Demarcation Pit and leave it coiled there however any re-arrangement of the nbn® network isn’t
permitted and must be carried out under the nbn network relocations process. You can submit a
request for nbn network relocations via this link: https://www.nbnco.com.au/develop-or-plan-with-the-
nbn/relocation-works.

i . N L C mer Si
nbn authorflsed PersEnnel Registered Telecommunications Technician ustomer Side
to perform wor ﬁ:é can perform work _
<«—Nbn Network: > < Internal =|
_____ p————————-
NJL SIL

O

SFP-NTD . mmmmm
=
) —
|
o K L - F-———————--
e ]
< L >
Drop Fibre (Lead-in Cable) Customer Connection Cable (CCC)
>
In In
Link Conduit End User Duct

Figure 40. Smart Locations

7.1.4 nbn® fibre Business NTD (BNTD)

nbn authorises Registered Cablers to access the BNTD subject to the general terms and conditions of
section 5 (General terms and conditions) and the following:

o removal of the BNTD shall take place only after the service agreement ends and end users are no longer
supplied with active service(s), and after notification to both the RSP and nbn
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o where anew PIC cable is required, the PIC cable shall be from the approved products detailed in section
7.3.3 of this document

e electrical equipment shall be disposed of via safe and secure E-waste providers

Subject to the above conditions, nbn authorises Registered Cablers to perform the following activities on a
BNTD:

¢ relocate arack-mounted BNTD and associated fibre-management tray to another rack location within
the same premises

e remove arack-mounted BNTD and associated fibre-management tray from a premises

e relocate a wall-mounted BNTD and associated enclosure to another internal-wall location within the
same premises

e remove awall-mounted BNTD and associated enclosure from a premises
e disconnectthe nbn® patch cord between the nbn® rack-mount fibre-management tray and the BNTD

e disconnect the single-fibre PIC from the nbn® rack-mount fibre-management tray to the PCD (for BNTD
installations within a single end-user’s premises)

e disconnect the single-fibre PIC from the nbn® wall-mount enclosure to the PCD for BNTD Installations
within a single end user’s premises

e disconnect power to the BNTD
e disconnectthe Power Supply Unit (PSU) from the BNTD

e replace the nbn® fibre patch cord/PIC from the PCD to the FWO (if it has been installed) or to the fibre
management tray for BNTD installations within a single end-user premises

e replace orremove the nbn® fibre PIC, from the fibre management tray or FWO (within Wall mount) to
PCD/ICD, with a new PIC Cable with the required length

The above activities may be performed independently or concurrently.
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nbn authorised Personnel to Registered Telecommunications Technician can perform work
perform work

<«—External T Internal -
230V ACor
48\|/DC
PSU nbn B-NTD

Drop Fibre
(Lead-in Cable)

ottt £ 4L AN NN R

nbn patch lead

nbn Fibre Management Tray
or FWO

Out of Scope I

- > -
Premises Intemal Cable (PIC) Customer UNI Cable

Figure 41. Business NTD (BNTD) arrangement - SDU
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Nbn authorised Personnel to Registered Telecommunications Technician can perform work
perform work (S —)
230V ACor
48 V DC
Out of Scope
Budi or
Multi PSU nbn B-NTD

PremPCD

nbn patch lead

nbn Fibre Management Tray—‘

or FWO
nbn SDT/FDT cable I

r———=7= r-———— 1
: FDT/SDT:-I—‘ ICD/PCD :

- > -
Premises Intemal Cable (PIC) Customer UNI Cable

Figure 42. Business NTD (BNTD) arrangement - MDU

7.1.5 nbn® Fibre TVTVR

nbn authorises Registered Cablers to relocate the Fibre TV TVR subject to the general terms and conditions
of section 5 (General terms and conditions) and the following:

o the Fibre TV TVR shall only be relocated to a different location/ room within the same premises

e replacement of the existing PIC cable from either the Fibre Wall Outlet plate (FWO) or the PCD, with a
new PIC Cable with the required length; the PIC Cable shall be from the approved products detailed in
section 7.3.3 of this document

e maximum Length of the new premises cable shall not exceed 40 m from the PCD

Subject to the above conditions, nbn authorises Registered Cablers to perform the following activities on a
Fibre TVTVR

e temporarily disconnect the Fibre TV TVR from the Power supply GPO for the relocation

The authorised work boundary is the customer side of the PCD and the premises cable (PIC) that terminates
within the PCD.

No works shall be undertaken on the fibre service drop cable (lead-in cable) that enters the PCD from the
street or nbn® local fibre network (LFN).
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nbn authorised Personnel to Registered Telecommunications Technician can perform work
perform work (nbn require to be noifed before commencement of any works)
<4—External Internal >
230VAC |
< Customer TV Cable > o
| PSU
12V DC
Drop Fibre 230V AC
(Lead-in Cable) Indoor NTD
[N NN
IPIFPFiif / PS/S
Fibre TV
TVR o 12V DC
T—'._Q 240G
= & j
Out of Scope
-
- > nbn patch lead - -
Premises Internal Cable (PIC) Customer UNI Cable

RGW

Figure 43. Fibre TV TVR with Indoor NTD

7.1.6 Premises internal cable (PIC)

nbn authorises a Registered Cable to disconnect the connectorised PIC connected to the PCD, ICD, FWO or
fibre NTD subject to section 5 (General terms and conditions) and the following:

e PIC can be disconnected from the ICD, PCD or FWO

e PIC can be replaced with a different length PIC cable up to 40 min length
e PIC can be extended or repaired via the installation of an ICD

e PIC cable must be nbn approved

¢ When the PIC is installed direct to the PCD, the PIC can be disconnected from the lead in cable at the
PCD by removing the PIC's SC/APC connector at the Through Connector

e If anarmoured PIC is used, any replacement of the PIC must be with an armoured cable or equal or

higher rating

7.1.7 MDU NTDs and premises cabling

nbn authorises a Registered Cabler to perform works within MDU’s only at the premises of the end user and
subject to section 5 (General terms and conditions) and all the following:

e Internal NTDs or Business NTDs can be relocated within the same end user's Premises

e Relocate the FWO to another location within the same end user's Premises
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e |ndividual PIC can be disconnected from the ICD or FWO

o PIC supplied directly from an FDT / SDT cannot be disconnected from the FDT/ SDT, the PIC can be
relocated, redirected and re-terminated within the premises if the existing length is sufficient to do so

nbn authorises work between the fibre NTD and hallway connection device ICD or FWO only as detailed in
Figure 44 and Figure 45 below.

Premises cable NBN Authorised
Access is Limited to
ICD or FWO

FCD

Horizontal /Hallway
Cabling Systems

Premises
cable

Figure 44. FDT to FWO & ICD arrangement
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Premises cable (PIC), (4.8 mm White jacket)

SDT
| .-—"”"H‘éli;vay connection
Single fibre | Device .
(SDT Tail) T T

- NTD /

Enclosure

Hallway
Premises
Cable

Riser

cable

uilding Fibre Device
(PCD/BUDI)

Premises cable
pic
NBN cable (From Street Under ground Lead-in )

Figure 45. SDT to FWO & ICD arrangement

7.1.8 Testing and minimum specifications

7.1.8.1 Equipment required

All tools must be regularly maintained, and test equipment must be calibrated in accordance with the
manufacturer’s recommendations.

All hand-held power equipment must be electrically tested and tagged in accordance with all applicable

legislation and local requirements.

PON Power Meter (minimum specifications)

A PON specific power meter will also include the ability to be inserted into a live PON network. It must have
the following minimum specifications:

1. Passthrough insertion loss <1.5dB.

2. Calibrated Wavelengths as follows:

a. 1310nm with spectral passband of 1260 to 1360nm

b. 1490nm with spectral passband of 1480 to 1500nm

Burst mode measurement @ 1310nm for G.984 GPON up to 1.25 Gb/s (upstream) +/- 0.5dB accuracy.
Intrinsic uncertainty for all wavelengths +/- 0.5dB (-7dBm CW signal).

Isolation > 35dB all wavelengths.

o o M~ W

Measurement range as follows:

Page 71 of 120

© 2015 nbn co limited | ABN 86 136 533 741 PUBLIC Uncontrolled when printed



PUBLIC ®
Authority to Alter Facilities in Residential and Small Business Premises and Non-Premises Locations n b n
F0002-31-11678 | Rev 6.0

c. 1310nm +10to -40dBm

d. 1490nm +10to -40dBm
8. Opticalinterface SC/APC.
Fibre Inspection Probe (video)

Avideo inspection probe (not a magnifying optical only scope) with SC/APC adaptors for both connector
ferrule and bulkhead adaptor.

SC/APC connector cleaning kit

These come in many varieties, but the following should be included:
9. Wetfibre cleaning equipment designed for optics.

10. Cleaning sticks designed for SC bulkhead through connectors.

Table 1. Wet cleaning products

Name Description

Optic fibre wipes Disposable wipes are used to remove
fingerprints, oils, grime, polishing compound,
dust and lint.

All wipes are single use per optic connector
interface.

Note: Wipes can also be used for dry
cleaning.

Isopropyl Alcohol Used in conjunction with disposable optic
fibre wipes and fibre connector cleaning
sticks/swabs.
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Description
Fibre connector Used to clean the end faces of installed
cleaning sticks connectors, from inside the enclosure.

To clean, insert the microfibre tip inside the
interface’s aperture and twist once.

All sticks are single use per optic connector
interface.

Note: Sticks are available in different

diameters.
Isopropyl Alcohol Isopropyl Alcohol swabs used to clean
swabs connectors.
Wet Cleaning Examples of wet cleaning consumables are:
Consumables e Isopropyl Alcohol

e Alcohol swabs
e Lint-free wipes

e Fibre optic sticks/swabs
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Table 2. Dry cleaning products

.. Compatible
Description Image
connectors
Fibre Optic Areel-based cassette e SC/SCA
(oL TG IS EL A cleaner that requires e LC/LCA
Cassette medium hand pressure.
¢ MPO
Fibre Cleaning The red jack adaptor is e OptiTip

Tool for OptiTip used to clean the pin
Connectors portion of the OptiTip
connector.

The blue jack adaptoris
used to clean the non-
pinned portion of the
OptiTip.

Single Fibre Port An extendable telescopic e OptiTap
cleaner function allows for
extended reach.

e.g. Corning
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Compatible
connectors

Description

(o1 E o ITe) [ LT YA The One-Click Cleaner is
inserted into the fibre
interface.

e.g. Fujikura

(o h H o] I [ LT ST The One-Click Cleaner is e SC
inserted into the fibre
interface.

e.g. Fujikura

O -H e I e LTSI The One-Click Cleaner is e LCconnectors

inserted into the fibre e
interface. \
e.g. Fujikura

7.1.8.2 Inspect and clean fibre connections

Dirty connectors are by far the most common cause of fibre network failures. Dirty connectors can
permanently damage the fibre mating surface, and cause pitting and damage from dust or debris which
results in high signal loss.

It is therefore essential that connectors are checked and cleaned before connection.

&5
Clean/
replace

if necessary

Figure 46. NTD fibre inspection and connection process flow

1. Inspect all fibre connectors before connection using a fibre video inspection probe.

11. Clean dirty connectors using fibre cleaning equipment such as that listed in section 0
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12. Replace any Premises Indoor Cable if connectors cannot be cleaned, contact nbn for NTD replacement
if the NTD bulkhead connector cannot be cleaned.

13. Replace dust caps whenever connectors are not connected to an outlet or port.

Optical signal level check

This particular test procedure assumes that the existing NTD is being re-located and is not to be utilised for
new NTD installation.

1. Checkthatthe NTD and the PSU (for legacy NTD, either PS/B or PS/S) indicator lights are operating
correctly, as shown in Fibre User Guide and Power Supply with Battery Backup guide available on the
nbn website

2. Use a PON power meter to test signal levels at the NTD before and after moving the NTD
3. Ensure the power meter readings are between these ranges:

a. 1310 nm (upstream) - between 0 dBm and +5

b. 1490 nm (downstream) - between -14 dBm and -26 dBm

c. nomore than +/- 1dB variation is expected in levels between before and after.
4. Recordthe 1310 and 1490nm power level at the NTD.

14. If all readings are within the ranges specified above remove the PON power meter and connect fibre
directly to the NTD.

15. All Activity lights should now be operating as per the user guide (this depends on what else is connected)
16. If there is a fault indication (Optical / Power or Alarm LED) check connections and if fault has not cleared

log fault with Retail Service Provider who may raise a ticket with nbn.

7.1.8.3 Power Supply test

After relocation, perform the following:

1. Identify PSU Type:
a. IfNTD 2.0 PSU, or legacy PS/S, complete steps 2-4.
b. Iflegacy PS/B, complete steps 5-8.

For the NTD 2.0 PSU, and the legacy NTD PS/S:

17. Check that the PS/S is correctly installed, all cables are correctly connected, and there is no physical
damage to the PS/S or cable.

18. Check that the NTD power light is on.
For the Legacy NTD PS/B:

19. Check that the PS/B battery is correctly installed (if installed or replaced), all cables are correctly
connected, and there is no physical damage to the PS/B, battery, or cable.

20. Verify that the System Status light is green, and no power alarms are active.
21. Test the PS/B Battery Emergency Use function:

a. Disconnect AC power from the PS/B.
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b. Openthe battery cover.

c. Disconnect the positive (red) battery lead and wait for thirty seconds.

d. Reconnect the positive (red) battery lead.

e. Pressand hold the Battery Emergency Use button. All four lights flash on and a short beep sound.

f. Release the Battery Emergency Use button. The top two lights remain on and the battery is
connected.

g. Reconnect AC power to the PS/B.

h. Verify that no power alarms are active.

22. Test the PS/B Alarm Silence function:

a. Temporarily silence alarms for 24 hours - press button for 0.5 to 2.5 seconds until the PS/B beeps
once, then release. The Alarm Silence light displays flashing amber.

b. Reactivate temporarily silenced audible alarms - press the button until you hear two short tones,
then release immediately.

c. Silence alarms indefinitely (more than 24 hours) - press and hold button, after approximately 0.5
seconds you will hear a single tone, wait approximately 15 seconds for a second short tone, then
release. The Alarm Silence light displays steady amber.

d. Reactivate indefinitely silenced audible alarms - press and hold until you hear a single tone, wait
another 15 seconds for a second double tone, then release. The Alarm Silence light displays no
colour.

7.2 Activities not authorised

This document does not authorise a Registered Cabler to do any of the following:

Relocate, remove, or replace the PCD/ICD

Relocate, remove, or replace nbn® lead-in cabling between pit and the PCD

Disconnect the Lead in cable connection at the PCD/ICD

Relocate, remove, or replace nbn® lead-in cabling between the pit and CTL, PDH or BUDI

Relocate, remove, or replace nbn® lead-in cabling between the external nbn® network Pit and the NTD or
Business NTD

Relocate, remove, or replace nbn® internal premises cabling between the building entry point and
PCD/ICD or FWO (where ICD/PCD is not installed)

Works within nbn® fibre network outside the Property boundary

Access, remove/relocate or work within an nbn® Fibre Distribution Terminal (FDT)
Access, remove/relocate or work within an nbn® Splitter Distribution Terminal (SDT)
Access, remove/relocate or work within a Fibre Collector Distributor (FCD)

Access, remove/relocate or work within a Premises Distribution Hub (PDH)

Access, remove/relocate or work within a BUDI, Building fibre Device (BFD)
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e Access, remove/relocate or work within a PCD feeding Multiple end users within an MDU (residential or
commercial)

e Relocate afibre NTD or any nbn equipment to another premises

e Relocation of nbn® fibre to another premises

o Relocation of nbn fibre to another approved Non-Premises

e Use of non nbn approved fibre products

e Disconnection of power to the customers equipment that a SFP-NTD is plugged into.

e Termination of the PIC with a Field Installable Connector (FIC) at the PCD or NTD location

e Access, remove, relocate or work on any nbn® fibre network assets, fibre, patch leads, or NTDs within a
third-party Data Centre

e Replace an nbn® NTD with another nbn® NTD

e Replace a PSU (including legacy PS/S or PS/B) with a different variant, or with a PSU made by another
vendor

7.3 Approved nbn® fibre equipment

7.3.1 nbn® Fibre Wall Outlet (FWO)

The FWO is an indoor device.

Figure 47. nbn FWO with inbuilt through connector SCA Simplex SM

Manufacturer or Primary Manufacturer Product Description

supplier Code

Warren and Brown TC4025WB1SAAL FIBRE WALL OUTLET BASE S/TRAY,

(nbn part number 10002863) SHUTTERED SC/APC THRU CONN.&
COVER WHITE
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7.3.2 nbn® Through Connector

nbn-approved Through Connector SCA Simplex SM Ceramic Sleeve green, No flanges.
|

Figure 48. SCA Through Connector

Manufacturer or Primary supplier Manufacturer Product Code Description
CommScope CZ1899-000 Through connector SCA
(nbn part number 10018115) simplex SM zirconia sleeve

green, no flanges

7.3.3 nbn® Premises Installation Cable (PIC)

nbn approved PICs

Figure 49. nbn Rugged Patch lead (Premises cable)
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nbn

Manufacturer or Primary

supplier

Manufacturer Product Code AFL

Manufacture
r Product
Code

Prysmian

Description

AFL NBN-S1SCASCA5M4.8BK-S-B / XPPSC04213 | Premises Cable 4.8mm

TELECOMMUNICATIONS Indoor Outdoor LSZH

/ Prysmian G657B3 SC APC both
ends 5m

AFL NBN-S1SCASCA15M4.8BK-S-B XPPSC04214 | Premises Cable 4.8mm

TELECOMMUNICATIONS Indoor Outdoor LSZH

/ Prysmian G657B3 SC APC both
ends 15m

AFL NBN-S1SCASCA20M4.8BK-S-B XPPSC04211 Premises Cable 4.8mm

TELECOMMUNICATIONS Indoor Outdoor LSZH

/ Prysmian G657B3 SC APC both
ends 20m

AFL NBN-S1SCASCA30M4.8BK-S-B XPPSC04215 | Premises Cable 4.8mm

TELECOMMUNICATIONS Indoor Outdoor LSZH

/ Prysmian G657B3 SC APC both
ends 30m

AFL NBN-S1SCASCA50M4.8BK-S-R XPPSC04216 Premises Cable 4.8mm

TELECOMMUNICATIONS Indoor Outdoor LSZH

/ Prysmian G657B3 SC APC both
ends 50m

AFL NBN-S1SCASCA150M4.8BK-S-R XPPSC04219 | Premises Cable 4.8mm

TELECOMMUNICATIONS Indoor Outdoor LSZH

/ Prysmian G657B3 SC APC both
ends 75M

AFL NBN-S1SCASCA200M4.8BK-S-R XPPSC04220 | Premises Cable 4.8mm

TELECOMMUNICATIONS Indoor Outdoor LSZH

/ Prysmian G657B3 SC APC both
ends 100M

AFL NBN-S1SCASCA250M4.8BK-S-R XPPSC04221 Premises Cable 4.8mm

TELECOMMUNICATIONS Indoor Outdoor LSZH

/ Prysmian G657B3 SC APC both
ends 150M

AFL NBN-S1SCASCA500M4.8BK-S-R XPPSC04222 | Premises Cable 4.8mm

TELECOMMUNICATIONS Indoor Outdoor LSZH

/ Prysmian G657B3 SC APC both
ends 200M
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Manufacturer or Primary Manufacturer Product Code AFL Manufacture Description

supplier r Product
Code
Prysmian
AFL NBN-S1SCASCA20M4.8BK-S-B XPPSC04211 Premises Cable 4.8mm
TELECOMMUNICATIONS Indoor Outdoor LSZH
/ Prysmian G657B3 SC APC both
ends 250M
AFL NBN-S1SCASCA30M4.8BK-S-B XPPSC04215 | Premises Cable 4.8mm
TELECOMMUNICATIONS Indoor Outdoor LSZH
/ Prysmian G657B3 SC APC both
ends 500M

7.3.4 nbn® Internal Connection Device (ICD)

nbn approved ICDs

Figure 50. ICD supplied with SCA Through Connector

Manufacturer or Primary Manufacturer Description

supplier Product Code

CommScope RFP-0-00-S2-1- | Indoor Connection Device ICD with SC APC Adapter
(nbn part number 10018114) L-X-X-TM RFP
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7.3.5 nbn® Standalone fibre NTD and Power Supply

Below is an overview of nbn specified standalone NTDs.

Manufacturer or Primary

supplier

Manufacturer Description
Product Code

Nokia 1-port
(nbn part number 10041707)

G-010G-D 1-Port GPON NTD Bundle

Sercomm 1-port

(nbn part number 10041707)

FG1000A.NB 1-Port GPON NTD Bundle

(nbn part number 10041708)

Nokia 4-port U-040X-A 4-Port GPON/XGS-PON NTD Bundle
(nbn part number 10041708)
Sercomm 4-port CG4000A 4-Port GRON/XGS-PON NTD Bundle

Nokia 1-port Adapter plate
(nbn part number 10041721)

3TNO0956AA Nokia 1 Port NTD Adapter Plate use in nbn legacy
wall mount enclosures

Sercomm 1-port Adapter plate

(nbn part number 10041722)

940EA840SZ Sercomm 1 Port NTD Adapter Plate use in nbn
legacy wall mount enclosures
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Table 3. Overview of Nokia nbn NTD and Power Supplies

Nokia 1 port fibre NTD Nokia 4 Port Fibre NTD
Part No/Type (Indoor Fibre NTD) Part No/Type (Indoor Fibre NTD)
e Model No. G-010G-D o Model No. U-040X-A

e Power Supply 2 PIN 1.5A transformer 230VAC e Power Supply 2 PIN 1.5A transformer 230V AC
12V DC Marked Nokia 12V DC Marked Nokia
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Nokia Fibre 1-port NTD Wall bracket and Cover Nokia Fibre 4-port NTD Wall bracket and Cover

(to mount to wall) (to mount to wall)

Nokia 1 port Adapter plate (for use with legacy NTD
enclosure)

Nokia part number - 3STNO0956AA
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Table 4. Overview of Sercomm nbn NTD and Power Supplies

Sercomm 1-port Fibre NTD Sercomm 4-Port Fibre NTD

Part No/Type (Indoor Fibre NTD) Part No/Type (Indoor Fibre NTD)

e Model No. FG1000A.NB e Model No. CG4000A

e Power Supply 2 PIN 1.5A transformer 230V AC e Power Supply 2 PIN 1.5A transformer 230V AC
12V DC Marked Sercomm 12V DC Marked Sercomm
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nbn

Sercomm Fibre 1-port NTD Wall bracket and Cover
(to mount to wall)

LEDOWOFF

Moving ? Scamforboly
aase lave me batind, [OF20)
Tworit work at anather address.
Property of nbn.

-

Sercomm 1 port Adapter plate (for use with legacy
NTD enclosure)

Sercomm part number - 940EA840SZ
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nbn

Table 5. Legacy outdoor and indoor NTD and power supplies

Indoor Fibre NTD (Legacy)
Part No/Type (Indoor Fibre NTD)
Model No. I-240G-R and G-240G-P

Part No. 3FE 55594 AB (I-240G-R) & 3FE 56159
AA (G-240G-P)

Power Supply for an Indoor NTD either PS/S or
PS/B (DUPS-1227G model for an indoor NTD)

— e

€ é&

Indoor Fibre NTD Enclosure base (to mount to wall)
(Legacy)

© 2015 nbn co limited | ABN 86 136 533 741

Outdoor Fibre NTD (Legacy)
Part No/Type (Outdoor Fibre NTD)
Model No. O-240G-P and G-240G-Q

Part No. 3FE 53516 AG (O-240G-P) & 3FE 47236
AA (G-240G-Q)

Power Supply PS/B (DUPS-1227G model for an
QOutdoor NTD only)

QO @

n
—

Indoor Fibre NTD Enclosure Cover (Legacy)

An enclosure provided by nbn for an indoor Fibre
NTD and a PS/S. It consists of two parts: a base (on
which the indoor Fibre NTD is mounted) and a cover
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PS/S (Legacy) Indoor Fibre NTD Enclosure with Indoor Fibre NTD,
PS/S and cables (Legacy)

PS/B (Legacy) PS/B BB (Legacy)
e Power Supply DUPS-1227G model for anIndoor e Np-7 12v 7ah Battery fits into PS/B (shown to
Fibre NTD left)

FTTP Battery Backup Information Online

PS/B 230V AC power cable

7.3.6 nbn® Smart Locations - (approved Non-Premise Locations) SFP-NTD

Below is an overview of nbn® specified SFP-NTD.
SFP-NTD (Option)

Part No/Type (SFP-NTD)

¢ Model No. G-010S-Q

e PartNo. 3FE 49476 AA (G-010S-Q)
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Power for a SFP-NTD is provided by the Customers equipment that it is plugged into.

Figure 51. SFP-NTD

7.3.7 nbn® Business NTD (BNTD) and Power Supplies

Below is an overview of nbn specified business -1Gbps BNTD.
Part No/Type (Business NTD)

e Model No. Nokia 7210-SAS-K ETR

e Part No. 3HE09426AA

Figure 52. 1Gbps - BNTD

Power is provided via either AC or DC fed PSU
Part No/Type (PSU)

e ModelNo.PS 7210 SAS-KETR-48V DC

e Part No. 3HE05581AA

e ModelNo.PS7210 SAS-KETRAC
e PartNo.3HE10029AA
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nbn

Below is an overview of nbn specified business 2 - 10Gbps Business NTD.

Part No/Type (Business — NTD)

e Model No. Nokia 7210 SAS-DXP 2SFP+ 4F 6T ETR AC

e PartNo.3HE14798AA

Figure 53. 1Gbps NTD - Business PSUs

Figure 54. BNTD 2-10Gbps

e ModelNo.PS-7210 SAS-DXP ETR -48V DC

e PartNo.3HET10965AA

e ModelNo. PS-7210 SAS-DXP ETR-AC

e Part No.3HE10964AA
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7.3.8 nbn® Non-Premises Locations Customer Connecting Cables (CCC)

7.3.8.1 Customer Connecting Cables (CCC)

CCC with HFOC (Hardened Fibre Optical Connector)

3
- Angled SCinside

| Male Optitap

Connector

5
5
A

Figure 56. CCC with HFOC (Hardened Fibre Optical Connector)

Use where Demarcation pitis <5m from the NPL, and SJL is used.

Manufacturer or Primary supplier Manufacturer Product Description

Code

COMMSCOPE TECHNOLOGIES FHD-HJ1C-0008M CCC drop cable, Terminated with 1 *
Hardened-Angled Male Connector and

(nbn part number 10040324)
1*SC/APC, 8m

Use where Demarcation pitis >5m and < 10m from the NPL, and SJL is being used.

Manufacturer or Primary supplier Manufacturer Product | Description

Code

COMMSCOPE TECHNOLOGIES FHD-HJ1C-0015M CCC drop cable, Terminated with 1 *
Hardened-Angled Male Connector and

(nbn part number 10040325)
1*SC/APC, 15m
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CCC with Pushlok

Pushlok < : Pushlok Convert | W&
Connector |~ . §. to Angled SC - Stub End
End = : %) >

Figure 57. CCC with Pushlok

Use where NJL is being used, due to conduit capacity and Demarcation pit distance from NPL <=15m.

Manufacturer or Primary Manufacturer Product Description

supplier

Code

CORNING OPTICAL 00D101JBASR020M CCC for NJL, Terminated with and 1 *

COMMUNICATIONS
(nbn part number 10040326)

SC/APC Pushlok Connector on one end and
stub on the other end, 20m

Use where NJL is being planned, due to conduit capacity and Demarcation pit distance from NPL > 15m.

Manufacturer or Primary Manufacturer Product Description

supplier

Code

CORNING OPTICAL 00D101JBASR060M CCC for NJL, Terminated with and 1 *

COMMUNICATIONS
(nbn part number 10040327)

SC/APC Pushlok connector on one end and
stub on the other end, 60m
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groove to the green
SC/APC adaptor ridge

Figure 58. Pushlok adaptor
Pushlok adaptor — Used with NJL CCC with evolve connector. (10040326, 10040327).

Manufacturer or Primary Manufacturer Product Description
supplier Code

CORNING OPTICAL KT-PL-SHROUD-SC Adaptor Pushlok SC Converter
COMMUNICATIONS

(nbn part number 10040328)

NJL/SJL

Figure 59. NJL

NJL - Use with Link Conduit < 20mm Comms Duct* or End User duct <= 16mm Duct.**

Manufacturer or Primary supplier Manufacturer Product Code Description
COMMSCOPE TECHNOLOGIES SRC1-U3K2A1BBAU6 Drop Fibre Access Closure
(nbn part number 10040323) SRC50 (Includes 1x SCA

Adaptor, 2x 900 micron
G.657 pigtails and retention
clamp for 2x flat drop
cables)
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Figure 60. SJL

SJL - Used with Link Conduit >= 20mm Comms Duct* or End User duct > 16mm Duct.

Manufacturer or Primary Manufacturer Description

supplier Product Code

N/A N/A The SJLis not an individual item but is created by
the joining of pre-connectorised CCC cables.

Note:
* Comms Duct are nbn approved 20mm Link Conduit, which has O.D. 26.8mm.

**Where End User duct <= 16mm, follow Full Build connection method.
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7.3.9 nbn® Fibre TV TVRs and Power Supply

Below is an overview of nbn® specified Fibre TV TVR.

Fibre TV TVR: Kingray — Only for MDU

Model No: KORDO1

Satellite TV

Bm
LED GREEM 0-- 13d8m
RF OUT

Figure 61. Fibre TV TVR Kingray

Manufacturer or Primary Manufacturer Product Code Description
supplier
C-COR BROADBAND KORO001 Optical Receiver Digital TV and
(nbn part number 10030980) Satellite TV PIN Fibre TV TVR
47~2600MHz MDU's Only
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Fibre TV TVR: Jonsa

avdsre | wro

HGE-PON/NG-PONZ
® GREEN

Nammal Operatice
® RED - WARNING

RFOUT 12vDC SA

¥

Figure 62. Fibre TV TVR Jonsa

Manufacturer or Primary supplier Manufacturer Product Code Description

JONSA AUSTRALIA DF/RXL1/10N Fibre TV Receiver Premises Kit
(nbn part number 10037769)
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8 nbn® HFC network

Below describe authorised work boundaries of the premises served by the nbn® HFC network. Such
activities must be performed by a Registered Cabler subject to the general terms and conditions of section
5 Authorised activities.

8.1 Authorised activities

8.1.1 SDUs

Subject to the terms and conditions set out herein, nbn authorises a Registered Cabler to:

do coaxial installation, modification and removal within premises for renovation, demolition or
relocation of the building as per authorised work boundary nominated as illustrated in Figure 63.

install an nbn® wall plate at a location that is preferred by the end-user and an RG-6 coaxial tie-cable run
from the isolator output port to the wall plate

install an HFC NTD and a short fly-lead to connect the HFC NTD to the wall plate

follow the nbn installation standards, e.g., the 50m rule states the distance from a standard tap to the
wall plate must be under 50m and ensure the RF sighal level measured at the wall plate meets nbn
specifications

replace an existing 2-way splitter inside the PCD enclosure with a nbn approved 3-way splitter (for
modified services)

install and test the premises amplifier in the condition that an existing 3-way splitter should be replaced
with a premises amplifier which has 4 coaxial output ports. Note that in node areas that have been
converted to 204MHz band split, premises amplifiers cannot be used and must be removed.

recover or remove the HFC network equipment e.g., HFC NTDs; fly-leads; splitters and premises
amplifiers

remove the 2-way splitter and connect the nbn® NTD directly to the wall plate (when obsolete Foxtel Pay
TV has been removed). Always disconnect unused wall plates and remove splitters where possible.

remove unused ports, e.g. 4th port no longer required in premises amplifier and replace with appropriate
splitter (2-way or 3-way)

check the RF levels at all wall plates are within the specifications of the equipment connected to those
wall plates (before conducting any modification)

reduce the signal to the correct level at the wall plate by using only one attenuator (3, 6 or 10 dB) to
achieve the correct reduction of signal level.

ensure there is no disruption to any remaining services that are sharing the premises coaxial cable
network

ensure all equipment and components to be used in the HFC Network is in accordance to the approved
coaxial equipment for the nbn® HFC network as described in section 8.3 Approved Coaxial equipment

ensure that any additions, changes or removals do not permanently disrupt existing coaxial services or
reduce the performance of such services without the end-user's knowledge or approval.
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8.1.2 MDUs

Subject to the terms and conditions set out herein, nbn authorises a Registered Cabler to complete coaxial
installation, modification and removal within premises for renovation, demolition or relocation of the
building as per authorised work boundary nominated as illustrated in Figure 63. and Figure 64. perform MDU
installation from the ICD to the wall plate inside the premises (see Table 6 for the maximum home run cable
lengths).

e todo cableinstallation between ICD and wall plate (if ICD is present and EU specifically requests the
wall plate be re-located within the premises) following the 50m rule distance from the standard tap to
wall plate and RF levels in the wall plate are within nbn specifications

¢ disconnect multiple equipment installed, e.g. redundant Telstra cable modems; Foxtel set-up boxes;
HFC NTDs from the splitter near the wall plate without affecting the other services, where possible.

e add awall-plate, and or splitter or change a 2-way splitter to 3-way splitter or vice versa to improve the
service performance

e checkthe RF levels at all wall plates are within the specifications of the equipment connected to those
wall plates (before conducting any modification)

e reduce the signalto the correct level at the wall plate by using only one attenuator (3, 6 or 10 dB) to
achieve the correct reduction of signal level.

e dosmall cabling changes between the first wall plate and equipment in other rooms within the premises

e toensure all equipment and components to be used in the nbn® HFC Network is in accordance with the
approved coaxial equipment described in section 8.3 Approved Coaxial equipment.

e toensure that any additions, changes or removals do not permanently disrupt existing coaxial services
or reduce the performance of such services without the end-user's knowledge or approval.

Table 6. Home run cable lengths

Tap Type Typical Application RG6 RG11
MDU Multiple Storey MDUs 25m 35m
Standard Cluster Complexes 50m 75m
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8.1.3 Authorised work boundaries

The high-level diagram below (See Figure 63) shows the authorised work boundary in an SDU served by the
HFC network. A Registered Cabler fulfilling the criteria specified in this document is authorised to perform
any such work during renovation, demolition or relocation of the building.

External ﬁl Internal

nbn authorised Personnel to perform work

Registered Cabler can perform work

Cable Modem

Tapin Street PCD Enclosure

RG6 Fly Lead

RG6 Tie Cable

nbn™ Wall Plate

RG6 /RG11 Lead-in

Figure 63. nbn Coaxial Authorised Work Boundary - SDU

8.1.4 Coaxial installation/modification/removal options
8.1.4.1 SDUs

Overview

The HFC network includes passive and active branching, both at the Tap and the PCD or in some cases, the
wall-plate. Setting out every design, installation, modification and removal permutation is beyond the scope
of this document. To maintain traceability to a common set of standards and references as listed in section
1.6 (Referenced documents), only an overview will be provided here with reference to the more detailed
documents.

Typical Coaxial installations and modifications

When an end-user requires an nbn-delivered service to be connected, an nbn® wall plate (which will
typically have an nbn logo printed on it, however some wall plates may be branded Telstra), may be installed
at a location that is preferred by the end-user and an RG-6 coaxial tie-cable run from the Isolator output port
to the wall plate. A new HFC NTD package will include an nbn CM8200 or CM3500 DOCSIS3.1 HFC NTD and
a short fly-lead to connect the HFC NTD to the wall plate. The HFC NTD package will also include a 2-way
splitter which is not required in this scenario.

As part of the coaxial tie-cable, wall-plate and HFC NTD installation, the Registered Cabler must follow nbn
installation practices and ensure that the RF signal level measured at the wall plate meet nbn requirements.
In some cases, if the cable distance between the PCD and the wall plate is too long (e.g., a battle-axe block),
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the RF signal level may not meet nbn specifications. In such cases, a competent and trained Registered
Technicalis required to install an optional nbn approved premises amplifier (fitted to a large PCD enclosure)
and associated plug-pack power supply that must be plugged into a suitable GPO that is not likely to be
disturbed. If the GPO is not close to the PCD and amplifier, then a power inserter must be installed in-line
with the coaxial cable and close to the GPO where the power plug-pack is located.

If an end-user requires multiple retail services over coaxial cable from one or more Carriage Service
Providers / RSPs, then multiple wall-plates will be required, along with a passive splitter or an active
premises amplifier which is installed in the PCD enclosure. However, in a node area that has been uplifted
to 204MHz band split, no amplifier is currently approved (on the output side of the Isolator).

Re-location of the 2-way splitter from the PCD to the end-user side of a wall plate is permitted at the
commencement of the co-existence period. Note: The existing third-party coaxial service is disrupted for a
minute or so while the 2-way splitter is being installed. The existing coaxial cable is reconnected to one port
of the splitter and the HFC NTD and fly-lead connected to the other port of the splitter. Caution: this simpler
method of adding an nbn provided RSP service to an existing wall plate should not be used where there is
already a 2-way, or 3-way splitter installed in the PCD enclosure. Concatenating splitters can resultin
unacceptable signal levels to the connected equipment, thus not only affecting the new HFC network
service, but also any other existing coaxial service. In such cases, an existing two-way splitter in the PCD
should be replaced with a 3-way splitter. The latter may be required where the end-user already has one
HFC NTD for connecting to a 1st RSP and wants a 2nd HFC NTD to connect to a 2nd RSP (e.g., to a granny
flat).

A premises amplifier must only be installed by a competent Registered Cabler experienced in the
installation and testing of such equipment. In many cases, the existing small PCD enclosure will need to be
replaced with a large PCD enclosure. This task must be implemented by an nbn DP and cannot be carried
out by a Registered Cabler. This will require temporary removal of the existing Isolator from the lead-in cable
while the PCD enclosure is being replaced.

Note: where the node area has been converted to 204MHz band split, there is currently no customer
amplifier approved for use at this point.

Coaxial installation modification and removals

nbn authorises a Registered Cabler to recover or remove the following HFC network equipment, subject to 4
(General terms and conditions).

¢ HFC NTDs
o fly-leads
o splitters

e premises amplifiers and associated voltage adapters.

When any of the HFC network equipment items are removed, the Registered Cabler must ensure there is no
disruption to any remaining services that are sharing the premises coaxial cable network.

If a pre-existing Pay TV service has been removed and there is a redundant 2-way splitter installed, the
Cabler is required to remove the 2-way splitter and connect the nbn® NTD directly to the wall plate. There
will be loss of nbn ethernet service for a minute or so because of this equipment removal. Removing the
splitter will increase the HFC NTD signal level by typically 4dB, which more often than not, is a good thing.
Caution: This can also have a negative impact on performance if the signal level is already too high.
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Removing the 2-way splitter could cause the HFC NTD to saturate, thus causing errors or loss of service but
this is unlikely.

If a premises amplifier that was installed to provide a 4th portis no longer required, it shall be removed and
replaced with a 2-way or 3-way passive splitter. The benefit of doing this is that the voltage adapter is no
longer required to power the premises amplifier. If the node area has not yet been converted to 204MHz
band split, Registered Cablers need to check the RF levels at all wall plates before the amplifier is removed.
Taking into account the extra loss introduced by the 2-way or 3-way splitter, the Cabler needs to confirm
that the resultant RF signal levels at all wall plates are within the specifications of the equipment connected
to those wall plates.

Registered Cabler’s modification & removal responsibilities

When installing, relocating or removing HFC network equipment, the Registered Cabler acknowledges that:

e Itmaybe necessary to add a splitter, change a 2-way splitter to a 3-way splitter or add a new premises
amplifier, or to remove any of these equipment's. Note: There are currently no customer premises
amplifiers suitable for use in Node areas that have been converted to PMUS 204MHz band split. In all
instances they should be removed to ensure the modem does not go into a partial service state.

e During renovations, it may be necessary to relocate the PCD enclosure. If this is the case, a nbn DP must
carry out such works, who may be required to install a new lead-in cable from the Tap. The Registered
Cableris not authorised to relocated or modify the PCD enclosure.

e The procedures undertaken by the Registered Cabler must consider always the existing coaxial services
that are already operational at the premises.

e The end-user must be made aware of any necessary coaxial service disruptions required to:
e complete a new wall plate connection;
e relocate awall plate; or
e remove equipment (e.g., a premises amplifier that is no longer needed and wanted).
An agreed time should be scheduled with the end-user for any such disruptions to occur.

e The Registered Cabler must ensure that any additions, changes or removals do not permanently disrupt
existing coaxial services or reduce the performance of such services without the end-user's knowledge
or approval.

e The Registered Cabler must not inadvertently or deliberately, permanently disrupt or reduce the quality
of an existing coaxial service.

8.1.4.2 MDUs

Overview

MDUs differ from SDUs in the following ways: 1) the Tap is installed in a common area inside a Security Wall
Box with CX50 hard-line coaxial cable connecting to the street coaxial network via a Directional Coupler; 2)
one Isolator per premises is installed in the Security Wall Box; 3) generally there is no intermediate PCD
enclosure, except for horizontal MDUs, such as residential estates; 4) an ICD is installed outside the
premises; 5) RG6 or RG11 lateral coaxial cable runs from the Isolator output to the ICD; 6) Internal cabling
runs from the ICD to the wall plate inside the premises (see table 1 for the maximum home run cable
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lengths); 7) there is no premises splitter inside the Security Wall Box, instead a splitter when required is
always installed after the wall plate; and 8) all the above is constructed and tested by the nbn DP, leaving
items 6 and 7 for the Registered Cabler to perform installation.
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Figure 64. MDU equipment and cabling (coax)

The purpose of the ICD is three-fold:

1. toterminate a RG11 lateral (where required for low loss) with a barrel connector / joiner (inside the ICD)
so that a smaller and easier to run RG6 cable connects into the Living Unit and to the wall plate;

23. to complete all of the nbn cable installations to the relevant premises during the one construction build
without entering the premises; and

24. so that an RSP service can be activated rapidly once requested by the end-user.

Typical coaxial installations and modifications

A typical coaxial installation includes wall plate; optional 2-way or 3-way splitter; HFC NTD; and the internal
cabling of RG6 coaxial cable from the ICD to the wall plate.

Beyond the wall plate, the MDU premises equipment and installation is fundamentally the same as for an
SDU.

For the MDU scenario, a registered Cabler should not modify the cable between the ICD and wall plate
unless the EU specifically requests the wall plate be re-located within the premises.

As for the SDU scenario, additional services can be added by connecting RSP equipment (including a cable
modem) via a fly-lead to an unused splitter port. At most 3 devices can be connected using a 3-way splitter.
Premises amplifiers are not generally provided for using inside premises.

For MDUs that have previously been connected to the Telstra coaxial network, there may be multiple
existing wall plates in place. Adding a 3rd HFC network service for an RSP or replacing the existing cable
modem with an HFC NTD is similar to that of an SDU, splitters that are no longer required shall be removed.
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Coaxial installation removals

If multiple Telstra cable modems, Foxtel set-top-boxes and/or HFC NTDs have been historically installed,
the Registered Cabler must disconnect these from the splitter near the wall plate without affecting the other
services. The Registered Cabler must remove the splitter when not required, to improve the performance of
the remaining coaxial services. If the Registered Cabler removes a splitter or changes a 3-way splitter to a 2-
way splitter, the Registered Cabler must complete this process as quickly as possible.

Registered Cabler’s modification & removal responsibilities

When installing, relocating or removing coaxial services from the ICD to and within a premises, the
Registered Cabler acknowledges that:

e |t may be necessary to add a wall plate, add a splitter or change the number of splits.
e Itisrequired to update the Isolator to the most recent version when onsite.

e There may also be a need to remove a splitter or change a 3-way splitter to a 2-way splitter to improve
the service performance. Redundant splitters shall be removed.

e Small cabling changes may also be required between the first wall plate and equipment in other rooms
within the premises.

e The Registered Cabler must consider at all times the existing coaxial-fed services that are already
operational.

¢ The end-user must be made aware of any necessary coaxial service disruptions required to:
e complete a new wall plate connection;
e relocate awall plate; or
e relocate or remove equipment.

e The Registered Cabler must ensure that any additions, changes or removals shall not permanently
disrupt existing coaxial services or reduce performance of such services without end-user's knowledge
or approval.

e Registered Cablers must not inadvertently or deliberately, permanently disrupt or reduce the quality of
an existing coaxial service.

8.1.5 Testing and minimum specifications

All tools must be regularly maintained, and test equipment must be calibrated in accordance with the
manufacturer’s recommendations.

All hand-held power equipment must be electrically tested and tagged in accordance with all applicable
legislation and local requirements.

8.1.5.1 Test Instrument

The following test instruments or equivalent are required to perform signal measurements.
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Manufacturer or Manufacturer Product Description

Primary supplier Code

Trilithic RF Leakage detector Seeker D. use frequencies 136 MHz & 614 MHz
Seeker D or Seeker X Seeker X. use 136MHz, 138 MHz (OUPD), 614MHz
Viavi ONX620 DOCSIS 3.0/3.1- (4- Digital Signal Level Meter - SW

Version. 4.14.18 Current Version

Viavi ONX630 DOCSIS 3.0/3.1 - Digital Signal Level Meter - SW
Version 4.14.18 Current Version

Service Test (check)

1. Utilising a suitable HFC test instrument, verify the following at the nbn® HFC NTD (typical values shown
in table below):

a. Downstream Signal Level DOCSIS 3.0/3.1 - Digital Signal Level Meter - SW Version 3.6.20
b. Upstream Signal Level DOCSIS 3.0/3.1 - Digital Signal Level Meter - SW Version 3.6.20
c. Downstream Mean Error Ratio (MER)
d. Upstream MER atthe CMTS
e. Signal Leakage (1 meter from item under test)
25. Remove HFC test instrument and reconnect nbn® HFC NTD.
a. Check LED operation
b. Checkwith the end user that all services are operational (i.e. phone / internet)

If the received signal level at the wall plate is too high compared to the required values shown in Table 7, it
must be attenuated (lower the signal level) so that it is below the maximum levels.

Use a 3, 6 or 10 dB attenuator to reduce the signal to the correct level at the wall plate. Use only one
attenuator to achieve the correct reduction of signal level.

If the transmit signal level at the wall plate is too high, remediate to reduce the equipment and cable losses
between the Tap and the wall plate. nbn authorised personnel will be required to implement any necessary
equipment or cable changes between the Tap and the PCD.

If the transmit signal level at the wall plate is too low, use a 3, 6 or 10 dB fixed attenuator or approved step
attenuator to increase the transmit signal to the correct level at the wall plate. Use only one attenuator to
achieve the correct increase in signal level.

If there is a fault indication (No Sync / service / signal level fail) check connections and if fault cannot be
cleared, log a fault with nbn (or RSP).
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Table 7. Signal level
Description Impaired Specification/
Reference
DS MER Downstream Modulation | <34.5dB =>34.5dB Required to
Error Ratio support specified
BER at 256 QAM
US MER Upstream Modulation <30dB =>30dB Required to
Error Ratio support BER at 64
QAM

DS Pre-FEC BER

Bit Error Ratio at the
cable modem prior to
Forward Error Correction

1.01E-8 or worse

1.0E-8 or better

DS Receive Electricalinput to the <-6or>+9 =>-6to<=+9

Level cable modem dBmV/ch dBmV/ch

US Transmit Electrical output from <33 or >53 =>33 to <=53

Level the cable modem dBmV/ch dBmV/ch
(6.4MHz wide channel)

Signal Leakage Customer connection =>218eNV/m (at <=208NV/m (at
items 1m from the 1m from the

source) source)

(includes from the
isolation box to each
wall plate)

8.2 Activities not authorised

This document does not authorise a Registered Cabler to do any of the following:

Relocate, remove or replace the PCD

Relocate, remove or replace nbn® lead-in cabling between the Tap and the PCD

Disconnect the nbn® Lead-in cable connection at the PCD

Use of non nbn® approved coaxial equipment (refer to section 8.3 for details)

Re-locate or modify the Isolator

Modification or re-location of any support structures e.g. underground ducting, riser brackets

Install a premises amplifier and the associated plug-pack power supply if the cable distance between
the PCD and the wall plate is too long (e.g. battle-axe block)
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8.3 Approved Coaxial equipment

8.3.1 PCD

The PCD is used to house the isolator, splitter and in the case of the CG1000N any amplifiers.

Manufacturer or Primary
supplier

Figure 65. Typical PCDs

Manufacturer
Product Code

Description

Madison Technologies CG 1000 Large Isolation Box — Customer Premises

Madison Technologies CG1000N Large PCD - Customer Premises with nbn logo
Madison Technologies MT1322B Small PCD - Customer Premises with nbn logo
Madison Technologies MT 1010 Telephony Wall Box with standard Phillips head screw

8.3.2 ICD

The ICD used for MDU construction is shown below and contains a barrel and F connectors.

Figure 66. Hensel ICD
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Manufacturer or Primary Manufacturer Product Code Description

supplier

Hensel KF 200 G ICD enclosure

8.3.3 Passive devices

8.3.3.1 Isolator

Isolators are present at each premises. Historically there have been several versions which are now
obsolete. The 1.8GHz and 1GHz units listed below are the current isolators issued by nbn at the time of
publication.

Figure 67. Typical isolator

Manufacturer or Manufacturer Product Code Description

primary supplier

Technetix TRISZ-DG-7KV 1.8Ghz Isolator, electrical, F (female)
connector ports, single output

Sumnet CS6601-A 1Ghz
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8.3.3.2 Splitters

2 and 3-way splitters are used to provide additional connection points to wall plates where additional nbn
services are required.

e

rn{wﬂq
=

:
mﬂ"" ”

g L1.3.2
. DBhlBC' R swar seumter
e Go-cor PRt g 1000MHZ

Figure 68. Typical 2- and 3-way splitters

Manufacturer or Manufacturer Product Code Description

Primary supplier

Tru-Spec DSB-21G Splitter, even 2-way, 3.7 dB insertion loss per
leg, F (female) connector ports. 1 GHz rating

Tru-Spec TSB-21G

Steren 201-102

Digitap 002DWSB

Antronix CMC2002H-A

Zinwell MSG-2A

CableCor L1.3.1

Tru-Spec TSB-31-G/B Splitter, even 3-way, 5.5 dB insertion loss per
. leg, F (female) connector ports. 1 GHz rating

Digitap 1003DWSB

Antronix CMC2003BH-A

Zinwell MSG-313LT-B

CableCor L.1.3.2
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8.3.3.3 Attenuators

A passive device that reduces the signal level by a predetermined amount. Attenuation values of 3, 6, and 10
db are the most commonly used.

Figure 69. Typical attenuators
Manufacturer or Manufacturer Description
Primary supplier Product Code
Tru-Spec FAM-3 Attenuator Fixed - 3 dB, max. insertion loss variation 0.5
Bitek (Digitek) 08AF03 dB, F (male) to F (female)
Holland FAM-3
Tru-Spec FAM-6 Attenuator Fixed - 6 dB, max. insertion loss variation 0.5
Bitek (Digitek) 08AF05 dB F (male) to F (female)
Holland FAM-6
Tru-Spec FAM-10 Attenuator Fixed - 10 dB, max. insertion loss variation 0.5
Zinwell AT-10 dB, F (male) toF (female)
Holland FAM-10
C-Cor BC496 Attenuator Fixed - 3 dB, Belling Lee (male) to Belling Lee
(female)
C-Cor BC500 Attenuator Fixed - 6 dB, Belling Lee (male) to Belling Lee
(female)
PPC TR75SSWS500 Parking Terminator

8.3.4 Premises amplifier

The premises amplifier is used to provide additional in-home RF signal, it provides additional RF out ports for
multiple device connection. Premises amplifiers cannot be used in node areas that have been converted to
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204MHz band split. If additional outlets are required, additional lead-ins may be required, and or a network
upgrade.

OPPC evorsui - smseEe Entry-

SERIES
POWER Fotertwd
e H90mA
OUTPUT

RF+OC PR N OUTPUT OUTPUT oUTPUT

Figure 70. Typical premises amplifier

Manufacturer or Manufacturer Description

Primary supplier Product Code

Zinwell HDA-PIAU Power inserter and 14V DC power pack
Zinwell 14vDC300/1 Power adapter
Zinwell HDA-RA6-4AU-M Amplifier, with active return, shock protected, remote

powering, 4 outputs with female F port connector interface
(14V DC powered)

PPC PPC-5-U/U-65/85 Amplifier, with active return, shock protected, remote
powering, 4 outputs with female F port connector interface
(15V DC powered)

C-Cor D.PWRKIT FD41SD-15-400 DC C-Cor plug pack
CableCOR 50VDC/0.5A max power inserter

C-Cor A.PPC AMPKIT Kit containing PPC-5-U/U-65/85 and D.PWRKIT
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8.3.5 Drop and indoor cables

Drop cables can be either RG6 or RG11 and available in underground (flooded), aerial (with messenger wire)
and indoor (low smoke).

8.3.5.1 Internal cable

Figure 71. Typical RG6 and RG11 Quadshield cable

Manufacturer or Manufacturer Description

Primary supplier Product Code

CommScope F11SSV RG11 Quadshield, minimum of 60% inner & 40% outer

Belden 1617A braid, Black PVC jacket - non flooded, Copper clad steel
centre conductor solid, gas expanded PE dielectric

PCT A11QS - BVV

Amphenol/TFC T11Q - VB/B

Matchmaster 06MM-E11Q

Jonsa Australia CRG11BQ

PPC P11IQVRMN

C-Cor B102

CommScope F11SSvV Quad Shield, 60% inner & 40% outer braid, Black flame-
retardant PVC jacket — non-flooded
Copper clad steel solid

CommScope F6TSV RG6 Tri-shield, minimum of 60% braid, Black PVC jacket

Belden 9118 - non-flooded Copper clad steel centre conductor solid,
gas expanded PE dielectric

Belden Y152452

PCT AG6TS - BVV

Amphenol/TFC T6T77 -VB/B

Matchmaster 06MM-E6T

Jonsa Australia CRG6UBT

PPC P6IT77VRMN

C-Cor B109
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Manufacturer or

Primary supplier

Manufacturer
Product Code

Description

CommScope F6TSVV RG6 Tri Shield, 60% inner & 40% outer braid, Black
flame-retardant PVC jacket — non-flooded. Copper clad
steel solid centre conductor, foam PE dielectric

CommScope F6SSVV RG6 Quad Shield, Black flame-retardant PVC jacket —

non-flooded Copper clad steel solid centre conductor,
foam PE dielectric

8.3.5.2 Underground cable

Manufacturer or

Primary supplier

— Tl

Figure 72. RG6 Tri-shield flooded cable

—

Figure 73. RG11 Quadshield flooded cable

Manufacturer
Product Code

Description

CommScope F11SSEF RG11 Quadshield, minimum of 60% inner & 40% outer

Belden 1618A braid. Black PE jacket - flooded. Copper clad steel
centre conductor solid, gas expanded PE dielectric

PCT A11QS - BF

Amphenol/TFC T11Q - FEB

Matchmaster 06MM-E11QF

Jonsa Australia CRG11BQF

PPC P11IQEFRMY

C-Cor B104

CommScope F677TSEF XP RG6 Tri-shield, minimum of 60% braid, Black PE jacket -

TEC 26H6 flooded. Copper clad steel centre conductor solid, gas
expanded PE dielectric.

Belden 1837A

PCT AG6TS - BF
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Manufacturer or

Primary supplier

Manufacturer
Product Code

Description

Amphenol/TFC

Matchmaster

Jonsa Australia
PPC
C-Cor

T6T77 - FEB

06MM-E6TF
CRG6UBTF

P6IT77EFRM
B111

8.3.5.3 Aerial cable

Manufacturer or

Primary supplier

'—'_g

Figure 74. Typical Aerial cable

Manufacturer Product

Code

Description

CommsScope; F11SSVM-APD RG11 IM Quadshield, minimum of 60% inner & 40%
Belden 1620AM outer braid, Black PVC jacket, non-flow flooding.
pCT A11QS - BVMF Copper clad steel centre conductor solid, gas
i expanded PE dielectric, 1.8mm diameter steel

Amphenol/TFC T11Q -LTVB -072M/B messenger wire.
Matchmaster 06MM-E11QFM
Jonsa Australia CRG11BQFM
PPC P11IQV2CRMN
C-Cor B108
PPC P11IQEFRMY
CommScope F6TSVM-APD RG6 IM Tri-shield, minimum of 60% braid, Black
Belden 1616AM PVC jacket — non-flow flooded. Copper clad steel

centre conductor solid, gas expanded PE dielectric,
PCT AG6TS - BVMF . .

1.3mm diameter steel messenger wire.
Amphenol/TFC T6T77 -LTVB - 051M/B
Matchmaster 06MM-E6TFM
Jonsa Australia CRG6UBTFM
PPC P6IT77VMFRMN
C-Cor B110
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8.3.6 F Connectors

F Connectors are used 0 RG6 and RG11 cables. Any unconnected F port must be capped off with an F
terminator.

8.3.6.1 Adaptors / Terminators

Figure 75. Example F connectors / adaptors

Manufacturer or Primary Manufacturer Product Description

supplier Code

PPC FMBLF Adaptor - F male to Belling Lee female

PPC CF81GHZM Adaptor - F female to F female port

Jonsa Australia APF/F Adaptor - F female to F female port

Jonsa Australia APF/FFR3N Adaptor -right angle

PPC RAPLUS Adaptor - right angle

PPC TR75S Terminator, 75-ohm, f port soldered

Jonsa Australia APFDM1 Terminator, 75-ohm, f port soldered,
with additional rubber ‘O’ ring
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8.3.6.2 Compression crimp connectors

Figure 76. Example compression crimp connectors

Manufacturer or Manufacturer Description

Primary supplier Product Code

PPC (C-Cor) EX6XL RG6 F-connector, compression crimp indoor-outdoor,
Universal fit (tri & quad shield)

PPC (C-Cor) EX6XL-NBN RG6 F-connector, compression crimp indoor-outdoor,
Universal fit (tri & quad shield with nbn Logo)

PPC (C-Cor) EX11 RG11 F-connector integral pin, compression crimp,
indoor-outdoor, Universal fit (tri & quad)

PPC (C-Cor) EX11RAFM RG11 right angle F-connector, compression crimp -
indoor /outdoor. Universal fit (tri & quad shield)

PPC (C-Cor) EX6XL: PLUS RG6 F-connector, compression crimp indoor-outdoor,
Universal fit (tri & quad shield)

F-CONN FS6U RG6 F-connector, compression crimp indoor-outdoor,
Universal fit (tri & quad shield)

PCT (Jonsa Australia) TRSF-6L RG6 F-connector, compression crimp indoor-outdoor,
Universal fit (tri & quad shield)

PCT (Jonsa Australia) TRSN-6L RG6 F-connector, compression crimp indoor-outdoor,
Universal fit (tri & quad shield) with nbn logo

PCT (Jonsa Australia) TRS-6L-RA RG6 right angle F-connector, compression crimp - indoor
/outdoor. Universal fit (tri & quad shield)

PCT (Jonsa Australia) TRSN-6LRA RG6 right angle F-connector, compression crimp - indoor
/outdoor. Universal fit (tri & quad shield), nbn logo

PCT (Jonsa Australia) TRSF-11L RG11 F-connector, compression crimp indoor-outdoor,
Universal fit (tri & quad shield)

PCT (Jonsa Australia) TRSN-11L RG11 F-connector, compression crimp indoor-outdoor,
Universal fit (tri & quad shield) with nbn logo
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Manufacturer or

Primary supplier

Manufacturer
Product Code

Description

PCT (Jonsa Australia) DRS-11-RA RG11 right angle F-connector, compression crimp -
indoor /outdoor. Universal fit (tri & quad shield)
ICM (Hills) DB6U-L RG6 F-connector, compression crimp indoor-outdoor,
9BC80490) Universal fit (tri & quad shield)
Corning — Cablecon CX-3-4.9 RG6 F-connector, compression crimp indoor-outdoor,
Universal fit (tri & quad shield)
Corning — Cablecon 7.0QM RG6 F-connector, compression crimp indoor-outdoor,
Universal fit (tri & quad shield)
ICM (Hills) FS11V-SL RG11 F-connector, compression crimp indoor-outdoor,
(BC89237F) Universal fit
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8.3.7 Wall plates

Wall plates can be mounted in to either the skirting board or flush mount against a wall. Below is an image of
a typical skirting mount version.

Note: Optus HFC networks (Redcliffe only) require the use of a self-terminating F81 barrel.

Manufacturer or

Primary supplier

Figure 77. Typical skirt mount wall plate

Manufacturer Product

Code

Description

Jonsa Australia APO2FNBN3 Wall outlet plate, white, flush mounted, single
output F female to F female, nbn logo. F81 joiner to
conform to nbn specification.

Jonsa Australia APO1FNBNS3 Skirting outlet plate, white, single output F female

to F female, nbn logo. F81 joiner to conform to nbn
specification.
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9 Glossary

Term Description

ACMA Australian Communications and Media Authority
ANT Analogue Network Termination

BCA Building Code of Australia

BEP Building Entry Point

CccCcC Customer Connecting Cable — for Non-Premises Locations.
CLP Customer Lightning Protection (also known as OVP)
C/0 Change/Over

CPE Customer Premises Equipment

DFN Distribution Fibre Network

DP Delivery Partner

DPU Distribution Port Unit

DSL Digital Subscriber Line

FDT Fibre Distribution Terminal

FIC Field Installable Connector

FTTB Fibre to the Building

FTTC Fibre to the Curb

FTTP Fibre to the

FWO Fibre Wall Outlet

GPO General Power Outlet

GPON Gigabit Passive Optical Network

HFC Hybrid Fibre Coaxial

HS&E Health, Safety & Environment

ICD Internal Connection Device

IDU Indoor Unit

ISDN Integrated Services Digital Network

LFN Local Fibre Network

MDF Main Distribution Frame
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Term Description

MDU Multiple Dwelling Unit

nbn NBN Co Ltd

NBP Network Boundary Point

NCD Network Connection Device.
A device supplied as part of the nbn® FTTC service, that is used to
provide a UNI-D (Ethernet) port to the user of service. This device
includes a Reverse Power Feed (RPF).

NJL Network Access Joint Location

NTD Network Termination Device

Non-Premises Locations (NPL)

Non-Premises Locations are non-residential locations where nbn
has allowed supply of an nbn Service and are limited to Approved
Non-Premises Locations and Smart Locations, both of which are
defined in nbn's Wholesale Broadband Agreement

OobDuU Outdoor Unit

OvVvP Over Voltage Protection

ONT Optical Network Terminal

Passive NTD (PNTD) Passive Network Termination Device.
This means a passive or non-powered device that is:
(a) provided by nbn to establish a demarcation point between nbn’s
network and customer cabling and/or equipment; and
(b) permanently marked at manufacture with the words ‘Network
Termination Device’ or the letters ‘NTD’.

PCD Premises Connection Device

PIC Premises Internal Cable

Premise An addressable location currently used on an on-going basis for
residential, business (whether for profit or not), government, health
or educational purposes

PS/B Power Supply with Battery Backup

PS/S Power Supply Standard

RSP Retail Service Provider

SDhuU Single Dwelling Unit

SIL Segment Joint Location
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Term Description

TO Telecommunications Outlet

SIL Segment Joint Location

SDS Service Drop Sheath

SDT Splitter Distribution Terminal

SFP-NTD Small form factor pluggable transceiver network termination device
that is owned, operated or controlled by nbn (or any related body
corporate of nbn)

TO Telecommunications Outlet

UNI User Network Interface

UNI-D User Network Interface — Data

UNI-V User Network Interface — Voice

VDSL Very High Rate Digital Subscriber Line

WBA Wholesale Broadband Agreement

WHS Workplace Health & Safety

WNTD Wireless Network Termination Device
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