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Abstract

This ATIS Standard sets forth guidelines to assist the service providers, network designers, and system integrators in
choosing appropriate electrical protection methods for G.fast communications circuits. It describes protector
characteristics that may impact G.fast systems for outside plant, intra- and inter-building applications, and the services
provided over these links.

This document describes protectors in their non-operating state and their effect on these services and also considers
the effects of protector response to a surge event and how that operation may affect these services. This is a subtending
document and is intended to be used with the Broadband umbrella document ATIS-0600012, Electrical Protection
Considerations for Broadband Systems.
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Foreword

The Alliance for Telecommunication Industry Solutions (ATIS) serves the public through improved understanding
between providers, customers, and manufacturers. The Sustainability in Telecom: Energy and Protection (STEP)
Committee — formerly the Network Interface, Power, and Protection Committee (NIPP) — engages industry expertise to
develop standards and technical reports for telecommunications equipment and environments in the areas of energy
efficiency, environmental impacts, power, and protection. The work products of STEP enable vendors, operators, and
their customers to deploy and operate reliable, environmentally sustainable, energy efficient communications
technologies. STEP is committed to proactive engagement with national, regional, and international standards
development organizations and forums that share its scope of work.

The mandatory requirements are designated by the word shall and recommendations by the word should. Where both
a mandatory requirement and a recommendation are specified for the same criterion, the recommendation represents
a goal currently identifiable as having distinct compatibility or performance advantages. The word may denotes an
optional capability that could augment the standard. The standard is fully functional without the incorporation of this
optional capability.

Suggestions for improvement of this document are welcome. They should be sent to the Alliance for
Telecommunications Industry Solutions, STEP, 1200 G Street NW, Suite 500, Washington, DC 20005.

At the time of initiation or issuance of the letter ballot for this document, STEP, which was responsible for its
development, had the following leadership:

E. Gallo, STEP Chair and STEP NEP Vice Chair (Ericsson)
J. Fuller, STEP Vice Chair and STEP NEP Chair (AT&T)

The Network Electrical Protection (NEP) Subcommittee was responsible for the development of this document.



ATIS-060012.04

Table of Contents

1 Scope, Purpose, & AppliCation ...........ccooo oo 1
S R To o] o1 RSSO 1
O Ot R = (=T on (o= | o o) (=T o 1o o TSP TSR 1
1.1.2  EQUIPMENT COVEIEA.....cci ittt et st s bt e e st e e s enb b e e s s nbbe e e e annbeeeeenes 1
2 REFEIENCES ... ..ot 1
2.1 NOIMALIVE REFEIENCES ... .eeiiiiiiie ettt e e e e e ee e e e st e e e e sntae e e e enneeeeennees 2
[11] IEC 61000-4-4, Electromagnetic compatibility (EMC) - Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst immunity tESt..........ccooiiiiiiiiiie e 2
2.2 INfOrmative REFEIENCES ......oooiuiiiii ettt e st e e et e e e e e s nnaeens 2
3 Definitions, Acronyms, & Abbreviations...........ccooeiiiiiiiiiii e 3
3.1 1= 1 01 (o o < S 3
K 0 Ve’ (o] 0} 0 - SRR PRSPPI 4
4 Description Of G.fast........ooouiiiiiii e 6
4.1 RS- T gL = o I = 1 RS 6
B € - 11 o =Ty o T USSR 8
421  G.fast Systems Utilizing Network Power on the Twisted Pairs..........ccccccoeviiiiiiiieieie e, 8
4.2.2  G.fast Systems Utilizing Reverse Powering on the Twisted Pair...........ccccoiiiiiiieiiieiiiiiinnnn. 9
5 G.fast Protection TOPOIOGIES .......uuuuuuuuiiiiiiiiiiii e 10
5.1  Grounding & Bonding of G.fast Cable Shields ...............coeiieiiiiiiie e 10
5.2 Primary Prot@CIOIS ........oeiiiiiiiie ettt et e e s e e s e e as 10
5.3  Mitigation of Lightning INAUCEd SUIGES .........euiiiiiiiiie e 10
5.4  Tertiary versus Line Side ProteCtion............ooeiii i 10
541  Tertiary Protection AQVANTAQgES ........euiii ittt e e e e e e e e e e e e e e eenneees 10
5.4.2  Tertiary Protection DISAOVANTAGES ......ccuioiiiiiuiiiiieeae ettt e e e e e eneeees 11
543 Line Side ProteCtion AQVANTAGES ........cuiiiiiiiiiiiiieiiae ettt e e e e e e e ee e e e ae e e s e sanbeeeeeaaaeaaannes 11
5.4.4  Line Side Protection DiSA0VANTAQES ........ccoeiiiiiiiiiie ittt ee e s essirree e e e e e e s s snraee e e e e e e e e nanneees 11
5.5 Reverse Powering ProteCtion ......... .o 12
B LiNE ProteCHION ... e 12
6.1 Lightning, ESD, EFT, Power Fault, INAOOT ..... ..o e 12
6.2 Line Side Ground Referenced Protection ISSUES ... 12
6.3  High Voltage Isolation (Lightning GPR).........cuiiiiiiiii e 12
(S T 07T o - Tor | (o gl 101 F=1 i o] ISR OSSR 12
6.5  Protection SolUtion EXAmMIPIES.........ccuuiiiiiiiii e 13
6.6 POrt 10 POrt Prot@CHON .........eeiiiiiiie e e 15
7 G.fast Deployment Scenarios & Test Requirements .............ccccveiiiiiiiiiiiiiiiiiiiiininnn. 15
8 ESD (according to IEC 61000-4-2).......uuuuuiiiiiiiiii e 25
9 EFT (according to IEC 61000-4-4) .....coomreeieie et 25
Annex A: Summary of GR-1089-CORE Section 4 Requirements ............cccccevvvvininnnnn. 26
Annex B: G.fast Bandwidths & Voltages .........cooovveiiiiiiiiiiice e 30



ATIS-060012.04

Table of Figures

Figure 3.1 — lllustration of Line side of signal transformer ...............cccccviiiiiiiiiiiiiiiiiiennnn. 4
Figure 4.1 — SPeCtrum VIBW ........ooiiiiiii et 7
Figure 4.2 — G.fast with Reverse Powering OVerview ................coeeeeiiiiiiiiiiiiiiiiiiieiieeeeeeee. 8
Figure 6.1 — Common mode and differential solution using a tertiary protector
component (highlighted in green) ... 13
Figure 6.2 — Differential and common mode flow-through solution using a tertiary
protector component (highlighted in green) ... 13
Figure 6.3 — Differential-only solution using a tertiary protector component (highlighted
I (=TT o ) 13
Figure 6.4 — Line side primary protector and tertiary side common mode and differential
£ ] 1)) o 1SS 14
Figure 6.5 — Alternative line side primary protector and tertiary side common mode and
differential SOIULION .......coooii e 14
Figure 6.6 — High voltage isolation and tertiary solution............cccccooviiiiiiiiiii e, 14
Figure 7.1 — 10/360 Common mode simultaneous test condition............cccccccvvvveennnnnn. 19
Figure 7.2 — 10/360 metallic (differential) surge testing..........ccccooeeeeiiiiiiiiiiiee e, 19
Figure 7.3 — 50/60Hz common mode test setup for “N” lines ............covveveviiiiiiiiiinnnnnnn. 20
Figure 7.4 — 50/60Hz metallic (differential) mode test setup for “N” lines....................... 21
Figure 7.5 — Simultaneous 1.2/50-8/20 common mode surge test for “N” lines............. 22
Figure 7.6 — Metallic (differential) surge testing for “N” liN€s ............ccoovvvviiiieeiiieieninnnnn, 23
Figure 7.7 — External port to external port surge test setup........ccccceevveeeiiiiiiiiiieieeeeeenns 24
Figure 7.8 — External port to internal port surge test setup.........cccoeeeviiiiiiiiiiiiiee, 24
Figure 7.9 — Internal port to internal port surge test setup........cccooveeeiiiiiiiiiiiis 25
Figure B.1 — Spectra COMPAriSON ...........iii e e e e e e e e e e e e e e e eeeeeees 30
Figure B.2 — G.fast spectral magnitude versus xDSL spectral magnitude..................... 32
Figure B.3 — G.fast PSD Mask .......ccooviiiiiiiiiiiiiiiiiiieiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee 33
Table of Tables
Table 4.1 — G.fastrate and reach targets...........ccoovviriiii i 7
Table 4.2 — Recommended Voltage Operating Windows for Line-Powered Equipment . 9
Table 5.1 — G.fast application OVErVIEW.............ocuviiiiiiiiiieeceeeeee e, 12
Table 7.1 — Low Exposure ENVIrONMENTt.........ccooiiiiiiiiiiiee e 15
Table 7.2 — High Exposure EnVironment...............ooiiiiiiiiiiiiii e 16
Table 7.3 — Surge Test CONAItIONS .........coooeiiiiieee 17
Table 7.4 — Power Fault Testing Conditions...............ouuiiiiiiiiiiiiiicc e 18
Table A.1 — GR-1089-CORE Issue 6 lightning and power fault requirements............... 26
Table B.1 — G.fast 106a bandplan parameters...........ccccooviiiiiiiiiiiiii e 31

iv



ATIS-060012.04

Table B.2 — G.fast 212a bandplan parameters



ATIS STANDARD ATIS-0600012.04

ATIS Standard on —

Electrical Protection for Fast Access to Subscriber
Terminals (G.fast)

1 Scope, Purpose, & Application

1.1 Scope

1.1.1 Electrical Protection

The purpose of this ATIS Standard is to assist the service providers, network designers, and system
integrators in choosing appropriate protection methods for G.fast communications circuits. It describes
protector characteristics that may impact G.fast systems for outside plant, intra and inter-building
applications, and the services provided over these links. These protectors are categorized by technology
type and configurations.

This document describes protectors in their non-operating states and their effects on these services and
also considers the effects of protector response to a surge event and how that operation may affect these
services. This is a subtending document and is intended to be used with and is in support of the Broadband
umbrella document, ATIS-0600012, Electrical Protection Considerations for Broadband Systems.

1.1.2 Equipment Covered

This ATIS Standard applies to the electrical protection at all G.fast equipment locations. Examples include:
G.fast equipment at Central Office (CO)-type facilities, remote sites, and customer location (including the
entrance or interface point, and Customer Premises Equipment [CPE]).

The following are examples of equipment/items included in this ATIS Standard:

e Primary protectors.

e Secondary protectors.

e Tertiary protectors.

e CO equipment.

e Remote Terminal equipment.

o Network Interface Devices (NIDs), Integrated/Intelligent Network Interface Devices (iNIDs),
Network Interface Unit (NIUs), Optical Network Terminal (ONTs), Building Entrance Terminals
(BETSs), and other points of demarcation.

2 References

The following standards contain provisions which, through reference in this text, constitute provisions of
this ATIS Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this ATIS Standard are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated below.

As references are added to the documents, they are added to the end of the respective reference list using
the next sequential reference number. Normative references are numbered 1-99 and informative
references are numbered starting from 101 in order to distinguish the type of reference based on the
number.



