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Notice

The Broadband Forum is a non-profit corporation organized to create guidelines for broadband
network system development and deployment. This Technical Report has been approved by
members of the Forum. This Technical Report is subject to change. This Technical Report is
copyrighted by the Broadband Forum, and all rights are reserved. Portions of this Technical Report
may be copyrighted by Broadband Forum members.

Intellectual Property

Recipients of this Technical Report are requested to submit, with their comments, notification of
any relevant patent claims or other intellectual property rights of which they may be aware that
might be infringed by any implementation of this Technical Report, or use of any software code
normatively referenced in this Technical Report, and to provide supporting documentation.

Terms of Use

1. License

Broadband Forum hereby grants you the right, without charge, on a perpetual, non-exclusive and
worldwide basis, to utilize the Technical Report for the purpose of developing, making, having
made, using, marketing, importing, offering to sell or license, and selling or licensing, and to
otherwise distribute, products complying with the Technical Report, in all cases subject to the
conditions set forth in this notice and any relevant patent and other intellectual property rights of
third parties (which may include members of Broadband Forum). This license grant does not
include the right to sublicense, modify or create derivative works based upon the Technical Report
except to the extent this Technical Report includes text implementable in computer code, in which
case your right under this License to create and modify derivative works is limited to modifying and
creating derivative works of such code. For the avoidance of doubt, except as qualified by the
preceding sentence, products implementing this Technical Report are not deemed to be derivative
works of the Technical Report.

2. NO WARRANTIES

THIS TECHNICAL REPORT IS BEING OFFERED WITHOUT ANY WARRANTY
WHATSOEVER, AND IN PARTICULAR, ANY WARRANTY OF NONINFRINGEMENT IS
EXPRESSLY DISCLAIMED. ANY USE OF THIS TECHNICAL REPORT SHALL BE MADE
ENTIRELY AT THE IMPLEMENTER'S OWN RISK, AND NEITHER THE BROADBAND
FORUM, NOR ANY OF ITS MEMBERS OR SUBMITTERS, SHALL HAVE ANY LIABILITY
WHATSOEVER TO ANY IMPLEMENTER OR THIRD PARTY FOR ANY DAMAGES OF
ANY NATURE WHATSOEVER, DIRECTLY OR INDIRECTLY, ARISING FROM THE USE
OF THIS TECHNICAL REPORT.

3. THIRD PARTY RIGHTS

Without limiting the generality of Section 2 above, BROADBAND FORUM ASSUMES NO
RESPONSIBILITY TO COMPILE, CONFIRM, UPDATE OR MAKE PUBLIC ANY THIRD
PARTY ASSERTIONS OF PATENT OR OTHER INTELLECTUAL PROPERTY RIGHTS
THAT MIGHT NOW OR IN THE FUTURE BE INFRINGED BY AN IMPLEMENTATION OF
THE TECHNICAL REPORT IN ITS CURRENT, OR IN ANY FUTURE FORM. IF ANY SUCH
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RIGHTS ARE DESCRIBED ON THE TECHNICAL REPORT, BROADBAND FORUM TAKES
NO POSITION AS TO THE VALIDITY OR INVALIDITY OF SUCH ASSERTIONS, OR THAT
ALL SUCH ASSERTIONS THAT HAVE OR MAY BE MADE ARE SO LISTED.

The text of this notice must be included in all copies of this Technical Report.

June 2019 © Broadband Forum. All rights reserved 30f19



YANG Modules for FTTdp Management TR-355a2

Issue History

Issue Approval Publication | Issue Editor Changes
Number | Date Date
1 18 July 2016 | 5 August Ken Kerpez, ASSIA Original

2016 Joey Boyd, Adtran

William Lupton, BBF

1 13 March 12 April Joey Boyd, ADTRAN | This is not backward
Corrigend | 2017 2017 Ken Kerpez, ASSIA compatible with Issue 1.
um 1
1 27 November | 19 January Joey Boyd, ADTRAN | Bug fixes
Corrigend | 2017 2018 Ken Kerpez, ASSIA
um 2
1 1 October 1 October Joey Boyd, ADTRAN | Add support for additions
Amendme | 2018 2018 Ken Kerpez, ASSIA and changes from
nt 1 amendments to [TU-T

G.996.2, G.997.1 and
G.997.2. Add support for
Reverse power feeding of a

DPU.

1 11 June 2019 | 11 June 2019 | Joey Boyd, ADTRAN | Add support for additions

Amendme Ken Kerpez, ASSIA and changes from

nt 2 amendments to ITU-T
G.997.1 and ITU-T
G.997.2.

Comments or questions about this Broadband Forum Technical Report should be directed to
info@broadband-forum.org.

Editors Joey Boyd ADTRAN
Ken Kerpez ASSIA
YANG Modules Project Joey Boyd ADTRAN
Stream Leaders Ken Kerpez ASSIA
Common YANG Work Area  Sven Ooghe Nokia
Directors Joey Boyd ADTRAN

June 2019 © Broadband Forum. All rights reserved 4 0f 19



YANG Modules for FTTdp Management TR-355a2

Table of Contents

EXECULIVE SUIMIMATY ..eiiiiiiiiiieiiieeeciee ettt eit e stte e s teeestteeestbeeesseeessseesssseesssseessseeessseeessseesasseeensseeans 6
I PUIPOSE ANA SCOPE vttt ettt ettt et e e bt essaeebeesaaeenseesnseenseeenseenne 7
1.1 PUIPOSE ...ttt ettt ettt et e ettt et e e hte et e e et e e ntee s bteeenbeeentaeeenteeebeeene 7
1.2 N TeTe] oL USSR 7
2 References and TerminOlOZY .........cceeeiiiiiiiiiieiiieeie ettt et ae e ebeeenneenne 8
2.1 COMVEIIEIONS. 1. eeuvveeereeeteeteeteesteeseteseteesseesseeseesssessseasseessaessaessessssessseassessseesseesssesssessseenseessesssesssnensenns 8
2.2 RETEIIICES ...ttt ettt et e b e bt e s bt e s st e s et et e e bt e beesbeesbeesatesaneens 8
23 DIBTTNITIONS ...ttt b e s b e et et e e bt e bt e bt e sb e e s st e sateemteenbe e beenbeesheesaeesaneens 9
2.4 ADDICVIATIONS ....eevvieeieeiieeieeieesiee et e st e et et ete e st e atesstessseenseessaensaessaesssessseasseanseanseesssenssesnseensesnseenses 9
3 Technical Report IMPACE ......cc.eoeiiiiiiiieiieiie ettt ettt e et sabeebeesnneenseens 11
3.1 2315 o A A i 01 154 Lo 7P 11
32 TPVO <.ttt et e bt e e te e e bte e bt e e bt e e ntee s bt e e ateeenteeeanteesnbee s 11
33 SEOUIIEY ©eeiuvteeiiie ettt e et ee et et e ettt et e e s be e ettt e e ebeeessae e sseeesseeessseesssaeasssaessseasssseenssaeansseenssessssaeensseensses 11
34 o L7 o OSSR 11
I ¥ (04 141 (ST 12
4.1 DDF-EaSTASL YANZ ... .viceiieeiecieeee ettt s e e e re et e b e e rbeerbeebaeetaesareerbeens 12
4.2 003 i USSP 12
4.3 003 T ARSI 13
4.4 DDF-VASL ottt ettt et e e e taeeabeeabe e be e ba e tbeetbeerbeeabeetaearaeerreerbeens 13
4.5 L0203 <] USSR 13
4.6 003 43T LTSRS 13
4.7 DD f-NardWare-TPI-APU .c..viiiieiiicie et et b e re e sareeabe e 14
5 DOCUMENEALION ..vtiiiiieiieeiiieite et eeiie et estte et e st e ebeesteeesbeessaeenseenseeenseessseesseassseenseesnseanseesssesnseens 15
6  Dependencies on Related YANG modules and Standards............coocveeeiiieeiiiiniiieniecciie e 16
7 DPU/PMA BERAVIOT ..cuuiiiiiiiiiieiieiie ettt ettt ettt et ae et esaaeesbeessbeenseessseenseessseenseens 17
8  YANG Modules Supported by @ DPU .......cccooooiiiiiiieeieceeeeeee et 18

June 2019 © Broadband Forum. All rights reserved 50f19



YANG Modules for FTTdp Management TR-355a2

Executive Summary

This Technical Report defines YANG data models for the management interfaces to support
FTTdp. These models are to enable interoperability for FTTdp management.
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1 Purpose and Scope

1.1 Purpose

This Technical Report defines YANG data models for the management interfaces to support
FTTdp. These models are to enable interoperability for FTTdp management.

1.2  Scope

This Technical Report currently defines the following common YANG modules:
. bbf-yang-types: Common BBF YANG types.

This Technical Report currently defines the following interface-related YANG modules:

. bbf-fastdsl: An interface object supporting xDSL and G.fast.

. bbf-ghs: Includes standardized parameters to startup (“handshake”) G.fast or VDSL.

. bbf-fast: Includes all standardized parameters for G.fast configuration, status monitoring,
performance management, testing and diagnostics.

. bbf-vdsl: Includes all standardized parameters for VDSL2 configuration, status
monitoring, performance management, testing and diagnostics.

. bbf-selt: Includes all standardized parameters for configuration and test results of Single-
Ended Line Test (SELT).

. bbf-melt: Includes all standardized parameters for configuration and test results of
Metallic Line Test (MELT).

. bbf-hardware-rpf-dpu: Includes all standardized parameters for Reverse Power Feeding

(RPF) configuration, status monitoring and event notifications.
Future Amendments are likely to define additional YANG modules.

The YANG modules of TR-355 are posted on GitHub at https://github.com/BroadbandForum/yang.
This Technical Report documents the theory of operation and organization of these YANG modules

and contains high-level descriptions and pointers to more detailed documentation in the YANG
files.

Section 4 of this document briefly outlines the modules defined in TR-355. Section 5 describes the
documentation included in the modules in TR-355.

June 2019 © Broadband Forum. All rights reserved 7 of 19


https://github.com/BroadbandForum/yang

YANG Modules for FTTdp Management TR-355a2

2 References and Terminology

2.1 Conventions

In this Technical Report, several words are used to signify the requirements of the specification.
These words are always capitalized. More information can be found be in RFC 2119 [1].

MUST This word, or the term “REQUIRED”, means that the definition is an
absolute requirement of the specification.

MUST NOT This phrase means that the definition is an absolute prohibition of the
specification.

SHOULD This word, or the term “RECOMMENDED”, means that there could
exist valid reasons in particular circumstances to ignore this item, but
the full implications need to be understood and carefully weighed
before choosing a different course.

SHOULD NOT This phrase, or the phrase "NOT RECOMMENDED" means that there
could exist valid reasons in particular circumstances when the
particular behavior is acceptable or even useful, but the full
implications need to be understood and the case carefully weighed
before implementing any behavior described with this label.

MAY This word, or the term “OPTIONAL”, means that this item is one of
an allowed set of alternatives. An implementation that does not
include this option MUST be prepared to inter-operate with another
implementation that does include the option.

2.2 References

The following references are of relevance to this Technical Report. At the time of publication, the
editions indicated were valid. All references are subject to revision; users of this Technical Report
are therefore encouraged to investigate the possibility of applying the most recent edition of the
references listed below.

A list of currently valid Broadband Forum Technical Reports is published at
www.broadband-forum.org.

Document Title Source Year

[1] RFC2119 Key words for use in RFCs to Indicate Requirement 1ETF 1997
Levels

[2] RFC 7223 A YANG Data Model for Interface Management IETF 2014

[3] RFC 6991 Common YANG Data Types IETF 2013

[4] RFC 7950 The YANG 1.1 Data Modeling Language IETF 2016
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[5]  RFC8348 A YANG Data Model for Hardware Management IETF 2018

[6] TR-301i2cl Architecture and Requirements for Fiber to the BBF 2019
Distribution Point

[7] TR-252i3 xDSL Protocol-Independent Management Model BBF 2013

[8] TR-371 G.fast Vector of Profiles (VoP) Managed Object BBF 2016
Structure

[9] TR-298i2 Management model for DSL line test BBF 2017

[10] G.9700 Fast access to subscriber terminals (G.fast) — ITU-T 2014
Power spectral density specification

[11] G.9701 Fast access to user terminals (FAST) - Physical ITU-T 2014
layer specification

[12] G.997.1 Physical layer management for digital subscriber ITU-T 2012
line (DSL) transceivers

[13] G.997.2 Physical layer management for G.fast transceivers ~ 1TU-T 2015

[14] G.994.1 Handshake procedures for digital subscriber line ITU-T 2012
(DSL) transceivers

[15] G.996.2 Single-ended line testing for digital subscriber lines 1TU-T 2009
(DSL)

[16] TR-383a2 Common YANG Modules for Access Networks — BBF 2018

Amendment 2

2.3 Definitions

The following terminology is used throughout this Technical Report.

DP Distribution Point. The location in the Fiber To The Distribution Point
architecture that provides the distribution of user traffic from fiber backhaul to
copper drop points.

DPU Distribution Point Unit. The node that resides at the DP in the Fiber To The
Distribution Point architecture.

FTTdp Fiber To The Distribution Point.

PMA Persistent Management Agent. A management proxy for the DPU that caches

provisioning and last known status information for the DPU.

2.4 Abbreviations

This Technical Report uses the following abbreviations:

FAST Fast Access To Subscriber Terminals
MELT Metallic Line Test
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SELT Single Ended Line Test
VoP Vector of Profiles
xDSL Any Digital Subscriber Line Service
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3 Technical Report Impact

3.1 Energy Efficiency

TR-355a2 has no impact on energy efficiency.

3.2 IPvé6

TR-355a2 has no impact on IPv6.

3.3 Security

TR-355a2 has no impact on security.

3.4 Privacy

Any issues regarding privacy are not affected by TR-355a2.
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4 Modules

The YANG modules contained in TR-355 are briefly described here. The figure below provides a
high level view of the functionality covered by this Technical Report (BBF YANG in green):

ietf-interfaces
(RFC 7223)

T

bbf-selt bbf-melt bbf-hardware

bbf-ghs bbf-fast bbf-vdsl

ietf-hardware

(RFC 8348)

bbf-fastdsl

Figure 1 — YANG Data Model Relationships

4.1 bbf-fastdsl.yang

The bbf-fastdsl module’s YANG file, bbf-fastdsl.yang, is in the interface directory. This module
defines management objects related to an interface which may support one or more xDSL or G.fast
technologies. bbf-fastdsl allows bbf-vdsl, bbf-fast and bbf-ghs to be associated with to a single
interface: bbf-fastdsl augments ietf-interfaces and bbf-fastdsl is in turn augmented by bbf-vdsl, bbf-
fast and bbf-ghs. Also, bbf-fastdsl defines supported-mode, configured-mode, and operational-mode
for the interface.

Documentation is in the interface/docs directory.

4.2 bbf-ghs

The bbf-ghs module’s YANG files are in the interface directory. The top level module is in file bbf-
ghs.yang, and all included submodules have file names beginning with bbf-ghs. This is the
G.handshake (ITU-T G.994.1 [14] YANG data model. G.hs is invoked at start-up by ITU-T
standard systems and determines the type of system (e.g., G.fast, VDSL) will initialize on the line.

Documentation is in the interface/docs directory.
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4.3 Dbbf-fast

The bbf-fast module’s YANG files are in the inferface directory. This is the G.fast YANG data
model.

The top level module is in file bbf-fast.yang, and all included submodules have file names
beginning with bbf-fast. The individual parameters are defined in *body.yang submodule files.

Documentation is in the interface/docs directory.

bbf-fast is structured according to TR-371 [8], and uses parameters defined in ITU-T G.997.2 [13].

4.4 bbf-vdsl

The bbf-vdsl module’s YANG files are in the interface directory. This is the VDSL YANG data
model.

The top level module is in file bbf-vdsl.yang, and all included submodules have file names
beginning with bbf-vdsl. The individual parameters are defined in *body.yang submodule files.

Documentation is in the interface/docs directory.
bbf-vdsl is structured according to TR-25213 [7], further modified to align with bbf-fast. bbf-vdsl
uses parameters defined in ITU-T G.997.1 [12].

4.5 bbf-selt

The bbf-selt module’s YANG files are in the interface directory. This is the Single-Ended Line Test
(SELT) YANG data model. SELT can test a line using a transceiver, or SELT can be performed by
a test head.

The top level module is in file bbf-selt.yang, and all included submodules have file names
beginning with bbf-selt. The individual parameters are defined in *body.yang submodules.

Documentation is in the interface/docs directory.

bbf-selt is structured according to TR-298 [9], and uses parameters defined in ITU-T G.996.2 [15].

4.6 bbf-melt

The bbf-melt module’s YANG files are in the interface directory. This is the Metallic Line Test
(MELT) YANG data model. MELT performs narrowband tests from a single end of a line.
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The top level module is in file bbf-melt.yang, and all included submodules have file names
beginning with bbf-melt. The individual parameters are defined in *body.yang submodule files.

Documentation is in the interface/docs directory.

bbf-melt is structured according to TR-298 [9], and uses parameters defined in ITU-T G.996.2 [15].

4.7 bbf-hardware-rpf-dpu

The bbf-hardware-rpf-dpu module's YANG files are in the equipment directory. This is the RPF
Y ANG data model. RPF provides the means to reverse power equipment such as a DPU.

The top level module is in the file bbf-hardware-rpf-dpu.yang, and all included submodules have
file names beginning with bbf-hardware-rpf-dpu.

Documentation is in the equipment/docs directory.

bbf-hardware-rpf-dpu uses parameters defined in ITU-T G.997.2[13].
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5 Documentation

There are “README.md” files; these are short text files giving brief descriptions of the contents of
the directories they are in.

Documentation for the bbf-fast module is contained in directory interface/docs and has filenames
beginning with bbf-fast.

The tree files show the structure of the module. The tree files named bbf-fast.x.tree show the tree
structure down to depth “x,” and bbf-fast.tree shows the structure and all parameters in the entire
module. Tree files named bbf-fast-xxx.tree show the tree of submodule “xxx.”

Documentation for the bbf-vdsl module is contained in directory interface/docs and has filenames
beginning with bbf-vdsl.

The tree files here show the structure of the module. Tree files named bbf-vdsl.x.tree show the tree
structure down to depth “x,” and bbf-vdsl.tree shows the structure and all parameters in the entire
module. Tree files named bbf-vdsl-xxx.tree show the tree of submodule “xxx.”

Additionally file bbf-vop-notes.docx further describes the bbf-vdsl module structure, cross-
references with TR-25213 structure, and contains development notes for the bbf-vdsl module.

Documentation for the bbf-selt module is contained in directory interface/docs and has filenames
beginning with bbf-selt. The tree files here show the structure of the module. Tree files named bbf-
selt.x.tree show the tree structure down to depth “x.”

Documentation for the bbf-melt module is contained in directory interface/docs and has filenames
beginning with bbf-melt.

The tree files here show the structure of the module. Tree files named bbf-melt.x.tree show the tree
structure down to depth “x.”

Documentation for the bbf-hardware-rpf-dpu module is contained in directory equipment/docs and
has filenames beginning with bbf-hardware-rpf-dpu.

The tree files here show the structure of the module. Tree files named bbf-hardware-rpf-dpu.x.tree
show the tree structure down to depth “x.”
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6 Dependencies on Related YANG modules and Standards
TR-355 is based on YANG 1.1 (RFC 7950 [4]).

The following YANG modules are used by TR-355:
e ietf-interfaces.yang [2]
e ietf-yang-types.yang [3]
e ietf-hardware [5]
e bbf-yang-types [16]

June 2019 © Broadband Forum. All rights reserved 16 of 19



YANG Modules for FTTdp Management TR-355a2

7 DPU/PMA Behavior
The requirements in this section only apply to DPUs and PMAs that comply with TR-301 [6].

The following describes the behavior of objects on a DPU with respect to FAST and VDSL
configuration and state data objects.

On initial startup, the DPU MUST instantiate a FastDSL object for each FastDSL-capable
port supported by non-removable hardware.

The DPU MUST NOT instantiate FastDSL objects for ports supported by removable
hardware.

The PMA MUST instantiate FastDSL objects for ports supported by removable hardware.
The DPU notifies the PMA of the insertion of removable hardware.

FAST and VDSL configuration objects (associated with the FastDSL object) are configured
by the PMA.

The PMA will configure the FastDSL object for FAST and/or VDSL mode (configuring
both modes implicitly means G.hs is used to determine the operational mode).

If the PMA configures the FastDSL object for a mode not supported by the DPU, the DPU
sets the appropriate availability status and either the issue tag "configured-mode-fast-not-
supported" or "configured-mode-vdsl-not-supported".

When the handshake completes with the selection of FAST or VDSL, the corresponding
state object will be created (if not yet existing).

When the technology changes through handshake, the old state object will be deleted and the
new one will be created. There will therefore never be more than one state object (and until
the first handshake completes there will be none).

Devices are expected to use YANG deviations to announce capabilities, such as the maximum
number of supported profiles. Rules and guidelines for this are expected to be defined in future
document(s).
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8 YANG Modules Supported by a DPU
Table Ispecifies the DPU YANG modules to be supported by DPU Model 2:

Table 1. YANG modules to be supported by a DPU Model 2

bbf-fast TR-355 REQUIRED for a G.fast DPU
bbf-ghs TR-355 REQUIRED

bbf-melt TR-355 OPTIONAL

bbf-selt TR-355 OPTIONAL

bbf-vdsl TR-355 REQUIRED for a VDSL2 DPU
bbf-fastdsl TR-355 REQUIRED
bbf-hardware-rpf-dpu TR-355 OPTIONAL

ietf-interfaces RFC 7223 REQUIRED

iana-hardware RFC 8348 REQUIRED

ietf-hardware RFC 8348 REQUIRED
ietf-netconf-monitoring RFC 6022 OPTIONAL

iana-if-type RFC 7224 REQUIRED

ietf-inet-types RFC 6021 REQUIRED

ietf-yang-types RFC 6991 REQUIRED

Table 2 specifies the DPU YANG modules to be supported by a DPU Model 1.

Table 2. YANG modules to be supported by a DPU Model 1.

bbf-fast TR-355 REQUIRED for a G.fast DPU
bbf-ghs TR-355 REQUIRED

bbf-melt TR-355 OPTIONAL

bbf-selt TR-355 OPTIONAL

bbf-vdsl TR-355 REQUIRED for a VDSL2 DPU
bbf-fastdsl TR-355 REQUIRED
bbf-hardware-rpf-dpu TR-355 OPTIONAL

ietf-interfaces RFC 7223 REQUIRED

iana-hardware RFC 8348 REQUIRED
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ietf-hardware
ietf-netconf-monitoring
bbf-12-dhcpv4-relay

bbf-12-dhcpv4-relay-
forwarding

bbf-1dra
bbf-frame-classification
bbf-sub-interfaces

bbf-sub-interface-
tagging
bbf-subscriber-profiles
bbf-12-forwarding

bbf-interfaces-
statistics-management

bbf-interfaces-
performance-
management

bbf-mgmd

bbf-pppoe-
intermediate-agent

bbf-qos-*
iana-if-type
ietf-inet-types
ietf-yang-types

RFC 8348
RFC 6022
TR-383
TR-383

TR-383
TR-383
TR-383
TR-383

TR-383
TR-383
TR-383

TR-383

TR-383
TR-383

TR-383

RFC 7224
RFC 6021
RFC 6991

REQUIRED
OPTIONAL
REQUIRED
REQUIRED

REQUIRED
REQUIRED
REQUIRED
REQUIRED

REQUIRED
REQUIRED
REQUIRED

REQUIRED

REQUIRED
REQUIRED

REQUIRED
REQUIRED
REQUIRED
REQUIRED

End of Broadband Forum Technical Report TR-355a2
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