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Abst r act
Thi s docunent presents a YANG data nodel for tracking and managi ng
passive network inventory. The nodel enhances the base nodel
outlined in [I-D.draft-ietf-ivy-network-inventory-yang] and is
intended for use in the northbound interface of a domain controller
as defined in [ RFC8453].

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.
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I ntroduction

Passive infrastructure refers to the underlying infrastructure of a
tel econmuni cati on network that is not actively detectable or
managable. It typically includes non-powered, non-comunicating
devi ces and conponents, such as cabinets, cables, connectors,
splitters, antennas, distribution franes, etc., that are either
hosted within an actively nanaged devi ce or depl oyed al ong the
physi cal pat hway between active devices. Passive infrastructure
serves as physical connections between active network devices,
form ng the backbone for network topology. As a crucial part of
communi cati on networks,the inventory information for these devices is
al so essential for inventory managenent.

[I-D.draft-ietf-ivy-network-inventory-yang] incorporates the
component concept from [ RFC8348] to detail the equi prent and hol der
informati on of a NE. This enconpasses chassis, slot/sub-slot, board/
sub- board, port, and transceiver. As these itens are recognized by
the NE through internal protocols, the passive devices that cannot be
di scovered by the NE are thus not included in the nodeling and needs
to be addressed.

[I-D.draft-ietf-ivy-network-inventory-|ocation] enphasizes the

rel ati ve and geographic |ocation, e.g. equi pment room geo-loation
for NE. A passive device is deployed in a certain | ocation visible
by the operator, and thus can reference the | ocation defined by
[I-D.draft-ietf-ivy-network-inventory-1|ocation].

Thi s docunent focuses on nodeling passive device inventory. The
scope of this nodel is intended to be applicable to a varity types of
networks, including but not limted to, |P/MPLS, optical access,
optical transport and nicrowave networks. The nmethods for | earning
about these devices are inplenentation-specific and fall outside the
scope of this docunent.

Exanpl es of Passive Network Inventory

Net work segnments built on different technol ogi es share nmany conmmon
passive infrastructure conponents across the system To explore the
practical applications of these conmponents, we can exam ne exanpl e
scenarios for optical access networks, optical transport systems, and
m crowave networ ks.
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2.1. Passive Infrastructure in Optical Transport Networks

Passive infrastructure in optical transport networks serves as the
backbone for high-capacity data transm ssion. Key conponents include
fiber optic cables, which act as the prinmary nedi um of |ong distance
transm ssion. Optical connectors, patch panels, and splice

encl osures are crucial for joining and managi ng fiber Iinks.

Couplers and splitters are used for signal distribution and
combi ni ng.

Wthin a phyical network elenment (NE) there are al so presence of
passi ve conponents. For exanple, fiber optic cables are used to
connect the ports of different nodul es within the same or between
different chassises. Attenuators, on the other hand, are placed at
pl aces through connectors or built-in nodules for reducing optica
power .

Figure 1 illustrates a typical passive infrastructure for a point-to-
poi nt optical transport network.
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Figure 1: Passive Infrastructure for Optical Transport Networks
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2.2. Passive Infrastructure in Optical Access Networks

Passive Optical Networks (PONs) are a typical type of optical access
network with significant passive infrastructure. The passive
infrastructure in PON, often referred to as Optical Distribution
Network (ODN), is the physical optical fiber-based network that
connects the Optical Line Terminal (OLT) typically hosted in a
central office to the Optical Network Unit/Term nal (ONU ONT)
typically deployed at the user’s location. The ODN is equipped wth
one or multiple cascaded passive optical splitter thus creating a
physical point-to-multipoint fiber network between an O.T port and
the multiple connected ONU ONTSs.

The feeder segnent of an ODN refers to the cabling between the OLT
and the first splitter, whereas the distribution segment of the ODN
conprises the fiber cabling between the first and second splitter
stage. The drop segnment conprises the drop fibers between the ONT/
ONU and the second splitter stage.

The PON ODN hence conprises optical fiber cables and splitters but

al so many auxiliary conponents, such as connectors, fiber
distribution terminals (FDT), fiber access termnals (FAT),

wavel ength co-exi stence el enents, etc. The passive conponents where
the optical signals entering or leaving the optical fibers are split/
combi ned or cross-connected are typically hosted in mini cabinets
e.g. at street corners, manholes, attached to utility poles, etc.

Figure 2 illustrates a typical passive infrastructure for optica
access networKks.
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Fi gure 2: Passive Infrastructure for Optical Access Networks
2.3. Passive Infrastructure in Mcrowave Networks
To be devel oped.
3. Term nol ogy and Not ati ons
3.1. Requirenments Notations
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

3.2. Term nol ogy

The following terns are defined in [ RFC7950] and are not redefined

her e:
* client
*  server

* augnment
* data nodel
* data node

The following terns are defined in [ RFC6241] and are not redefined
her e:

* configuration data
* state data

The following terns are defined and used in this docunent.
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3. 3.

Yu,

Passi ve device: refers to a physical device within a network that
does not require external power to function, and sinply
mani pul at es signal s through processes |ike transm ssion,
reflection, splitting, filtering, or attenuation w thout actively
anplifying or generating the signal. Exanples include optica
fibers, splitters, couplers, and optical filters, all of which are
used to direct signals within a systemwi thout needing power. A
passi ve device typically does not have managenent interfaces and
is typically deployed in a |location tracked by the network
operator.

Active device: refers to a physical device that contains hardware
and software and i s managabl e t hrough comruni cation interfaces.

Net work el ements defined by
[I-D.draft-ietf-ivy-network-inventory-yang] are exanples of active
devi ce.

Qui ding nmedia: refers to physical transm ssion pathways - such as
optical fiber cables, electrical cables, and coaxial cables - that
direct and confine electromagnetic signals along a specific route.
These nedi a provide a bounded channel for data transm ssion,
ensuring signal integrity, mnimzing interference, and enabling
hi gh- speed conmuni cati on over varying distances. This category is
al so commonly known as gui ded nedia or wired transm ssion nedi a.
Qui di ng medi a can be concatenated to form |l onger guiding nedia.

Optical Cable: refers to a type of guiding nedia that uses optica
fiber as media to transmt optical signals. An optical cable can
contain one or multiple fiber cores, also known as fiber strands,
each serving as an independent guiding nedia for data

transm ssion. Optical cables can be spliced or fused through
joint boxes, optical distribution frames (ODF), or fiber junpers.

El ectrical Cable: refers to a type of guiding nedia that uses
met al conductors (such as copper or alumnumwres) as a nediumto
carry electrical signals for comunication or power distribution
Conmon exanpl es include tw sted-pair cables (such as CAT-5/6 and
DSL cabl es), and coaxial cables, which feature a single-core
conductor commonly used in DOCSI S and MbCA-based broadband access
networks. Electrical cables can be connected through splicing,
connectors, or junction boxes.

Tree Di agram

Tree diagranms used in this document follow the notation defined in
[ RFC8340] .
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3.4. Prefixes in Data Node Names

In this docunment, nanmes of data nodes and other data mnpdel objects
are prefixed using the standard prefix associated with the
correspondi ng YANG i nported nodul es, as shown in Table 1.

[ oo oo e e g
| Prefix | YANG Modul e | Reference |
B S sty s s e
| nwi | Tetf-network-inventory | RFC XXXX |
F-------- L I I I I A I +
| nil | ietf-ni-location | RFC YYYY |
I B I I I A R I +

Table 1: Prefixes and Correspondi ng YANG
Modul es

RFC Editor Note: Please replace XXXX with the RFC nunber assigned to
[I-D.draft-ietf-ivy-network-inventory-yang]. Please replace YYYY
with the RFC nunber assigned to
[I-D.draft-ietf-ivy-network-inventory-location]. Please renove this
not e.

4. Modeling Considerations

4.1. Relationship with Network Inventory
TBD

4.2. Relationship with Topol ogy
TBD

5.  YANG Model Overview

The YANG data nodel in this draft augnents the nodel defined in
[I-D.draft-ietf-ivy-network-inventory-yang] with the follow ng

information: - Passive devices: a |list of passive devices with
extended attributed reported by the domain controller. - Cables: a
list of cables with each containing an optional list of child cables.

6. Moddel Tree Di agram
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nodul e:

Passi ve Network Inventory YANG Mde

i etf-nw -passive-inventory

augrment /nw : network-inventory:
+--rw cabl e* [id]

+-rwid string

+--rw | engt h? ui nt 32

+--rw a-end

et al.

+- -
+- -

rw
+- -

rw devi ce-type? i dentityref
rw (connect ed- devi ce-type) ?
+--: (passive)

| +--rw device-id? string
+--:(active)
+--rw ne-ref? | eaf r ef
+--rw conponent -ref ? | eaf r ef
z-end

rw devi ce-type? identityref
rw (connect ed- devi ce-type) ?
+--: (passive)

| +--rw device-id? string
+--:(active)
+--rw ne-ref? | eaf r ef
+--rw conponent -ref? | eaf r ef
uui d? yang: uui d
name? string
description? string
al i as? string
cabl e-type? identityref
cabl e-rol e? identityref

optical -cabl e
rw fiber-core-nunf ui nt 32

rw fiber-type? i dentityref

rw attenuation? deci nal 64

chi |l d- cabl e* [index]

rw i ndex uint8

rwid? string

rw | engt h? ui nt 32

rw a-end

+--rw devi ce-type? i dentityref

+--rw (connect ed- devi ce-type) ?
+--: (passive)

| +--rw device-id? string
+--:(active)
+--rw ne-ref? | eaf r ef
+--rw conponent -ref ? | eaf r ef
rw z-end

+--rw devi ce-type? identityref
+--rw (connect ed- devi ce-type) ?
+--: (passive)

Expires 9 January 2026

July 2025
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| | +--rw device-id? string
| +--:(active)
| +--rw ne-ref? | eaf r ef
| +--rw conponent - ref ? | eaf r ef
+--rw passi ve-devi ce* [id]

+-rwid string

+--ro0 uui d? yang: uui d

+--rw name? string

+--rw description? string

+--rw alias? string

+--rw devi ce-type? i dentityref

+--rw customtags* string

+--rw location-ref? nil:ni-location-ref
+--rw passive-port* [id]

+--rwid string
+--r0 uui d? yang: uui d
+--rw name? string
+--rw description? string
+--rw alias? string
+--rw port-type? i dentityref

+--rw fiber-core-nun? ui nt 32

Figure 3: Tree diagram for passive network inventory
7.  YANG Modul es
7.1. YANG Data Mddel for Passive Device Inventory

<CODE BEG NS> file "ietf-nw -passive-inventory@025-07-07.yang"

modul e ietf-nw -passive-inventory {
yang-version 1.1;
nanespace "urn:ietf:paranms: xn :ns:yang:ietf-nw -passive-inventory";
prefix nw - passive;

import ietf-network-inventory {
prefix nw ;
reference
"RFCXXXX: A YANG Data Model for Network Inventory"
[/ RFC Editor: replace XXXX with actual RFC nunber
//and renpve this note

}

inmport ietf-ni-location {
prefix nil;
ref erence
"RFCYYYY: A YANG Data Mbydel for Network Inventory Location”;
/I RFC Editor: replace YYYY with actual RFC nunber
//and renpve this note

}

Yu, et al. Expires 9 January 2026 [ Page 10]
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or

gani zati on
"I ETF Network Inventory YANG (ivy) Wrking G oup";

cont act

"WG Web: <https://datatracker.ietf.org/wg/ivy/>
WG List: <nmailto:inventory-yang@etf.org>

Edi t or: Chaode Yu
<yuchaode@uawei . con»

Edi t or: Ai hua Guo
<ai huaguo. i etf @nail . conr

Edi t or: Ital o Bus
<i tal 0. busi @uawei . con»";

description

"Thi s YANG nodul e specifies a data nodel for passive
devi ces, such as fibers, cables, and passive sites,
depl oyed wi thin and between network el ements.

The nodel fully conforns to the Network Managenent
Dat astore Architecture (NVDA).

Copyright (c) 2023 | ETF Trust and the persons
identified as authors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is permtted pursuant to, and subject
to the license terms contained in, the Revised BSD License
set forth in Section 4.c of the |ETF Trust’s Legal Provisions
Rel ating to | ETF Documents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices

The key words 'MUST', 'MUST NOT', 'REQU RED , ’'SHALL', 'SHALL
NOT’, ' SHOULD , ’SHOULD NOT', ' RECOMMENDED , ' NOT RECOMVENDED ,
"MAY', and 'OPTIONAL' in this document are to be interpreted as
described in BCP 14 (RFC 2119) (RFC 8174) when, and only when,
they appear in all capitals, as shown here.";

RFC Ed.: replace XXXX with actual RFC nunber and renove this
not e.

RFC Ed.: update the date below with the date of RFC publication
and renove this note.

revi sion 2025-07-07 {

Yu, et
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description
"Initial version";
ref erence
"RFC XXXX: A YANG Dat a Model for Passive Device Info in
Net work I nventory.";
/I RFC Editor: replace XXXX with actual RFC nunber, update date
//informati on and renpve this note

}

/[* ldentities */
identity fiber-type {
description
"Base identity for fiber types.";

}
identity G652A {
base fiber-type;
description
"ITUT G 652A fiber.";

}
identity G652B {
base fiber-type;
description
"ITUT G 652B fiber.";
}

identity G652C {
base fiber-type;
description
"ITUT G 652C fiber.";

}
identity G652D {
base fiber-type;
description
"ITUT G 652D fiber.";

}
identity G653 {
base fiber-type;
description
"ITUT G 653 fiber.";

}
identity G654 {
base fiber-type;
description
"ITUT G 654 fiber.";

}

identity G855 {
base fiber-type;
description

Yu,

"ITUT G 655 fiber.

et al.
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}
identity G656 {
base fiber-type;

description

"ITUT G 656 fiber.";

}

identity G657A1 {
base fiber-type;

description

"I TUT G 657A1 fiber.";

}
identity G657A2 {
base fiber-type;

description

"ITUT G 657A2 fiber.";

}
identity GB657B {
base fiber-type;

description

"ITUT G 657B fiber.";

identity other {
base fiber-type;

description

"Gt her type of fiber.";

}

identity cable-type {

description

"Base identity for cable types.";

}

identity optical-fiber {
base cabl e-type;

description

"Fi ber optic cable.";

identity electrical-cable {
base cabl e-type;

description

"Electrical cable.";

identity coaxial -cable {
base el ectrical -cabl e;

description
" Coaxi al

}

cable.";

identity cable-role {

et al.

Expires 9 January 2026
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description
"Base ide

}

i dentity back
base cabl e-
description

" Backbone

Passi ve Network Inventory YANG Mde

ntity for cable roles.”;

bone {
rol e;

cable.";

identity aggregation {

base cabl e-
description
" Aggr egat

rol e;

ion cable.";

identity access {

base cabl e-
description

rol e;

"Access cable.";

identity trun
base cabl e-
description

k {
rol e;

"Trunk cable.";

}

identity dist
base cabl e-
description

ribution {
rol e;

"Distribution cable.";

}

identity branch {

base cabl e-
description

rol e;

"Branch cable.";

}

identity pass
description
"Base ide

}

identity serv

i ve-port-type {
ntity for passive port types.";

ice-port {

base passive-port-type;

description
"Service

port.";

identity input-port ({
base passive-port-type;

description
"l nput po

et al.

rt.";
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identity output-port {
base passive-port-type;
description
"Qut put port.";

}
identity p2nmp-port {
base passive-port-type;
description
"l nput port.";
}

i dentity connected-device-type {
description
"Base identity for connected device types.";

identity passive-device {
base connect ed- devi ce-type;
description
"Passi ve/ unmanaged device.";
}
identity active-device {
base connect ed- devi ce-type;
description
"Active device, e.g. network elenent.";

}

identity passive-device-type {
description
"Base identity for passive device types.";

}
identity ODF {
base passi ve-devi ce-type;
description
"Optical Distribution Frane."
}
identity WM {
base passi ve-devi ce-type;
description
"Wavel ength Division Miltiplexer."

}
identity FAT {
base passi ve-devi ce-type;
description
"Fi ber Access Termnal.";

}
identity FDT {

base passi ve-devi ce-type;
description

Yu, et al. Expires 9 January 2026 [ Page 15]
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"Fi ber Distribution Termnal.";
}
identity ATB {
base passi ve-devi ce-type;
description
"Access Term nal Box.";
}

[* Groupings */
groupi ng connect ed- devi ce-end {
description
"Attributes applicable to connected device end.";

| eaf device-type {
type identityref {
base connect ed- devi ce-type;
}

description
"Type of connected device.";

choi ce connect ed- devi ce-type {
description
"Devi ce end based on the type of connected device.";
case passive {
| eaf device-id {
type string;
must "derived-fromor-self(../device-type,
"nwW - passi ve: passi ve-device')";
description
"Connect ed passive device identifier.";
}
}

case active {
| eaf ne-ref {
type leafref {
path "/ nw : network-inventory/ nw : net wor k- el enent s"
+ "/nw : network-el ement/ nw : ne-id";
}

must "derived-fromor-self(../device-type,
"nwW - passi ve: active-device')";
description
"Referenced Network El ement (NE).";
}

| eaf conponent-ref {
type leafref {
path "/ nw : network-inventory/ nw : net wor k- el enment s"
+ "/ nw : network-el enent[ nwi : ne-id=current()/.."

Yu, et al. Expires 9 January 2026 [ Page 16]
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+ "/ ne-ref]/nw : conmponent s/ nw : conponent "
+ "/ nw : conponent -i d";
}
must "derived-fromor-self(../device-type,
'nwW - passi ve: active-device')";
description
"Ref erenced connected active device’'s conponent,
e.g. port conponent.";

}
}
}
}

groupi ng connect ed- devi ce-ref {
description
"Attributes applicable to connected devices.";

contai ner a-end {
description
"A-end devi ce reference";
uses connect ed- devi ce- end;

}

contai ner z-end {
description
"Z-end devi ce reference";
uses connect ed- devi ce- end;

}
}

groupi ng common-cabl e-attributes {
description
"Common attributes of cables applicable to the cable
and its child cables.";

leaf id {
type string;
description
"Cable identifier.";

}

| eaf length {
type uint32;
units "neter";
description
"Length of the cable in neter.";
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uses connect ed-devi ce-ref;

}

groupi ng optical -cable-attributes {
description
"Attributes applicable to fiber optic cables.";

cont ai ner optical-cable {
when
"derived-fromor-self(../cable-type, 'optical-fiber')";

description
"Container for attributes associated with fiber
optic cables.";

| eaf fiber-core-num {
type uint32;
description
"Number of fiber cores within the cable.";
}
| eaf fiber-type {
type identityref {
base fiber-type;
}
description
"Type of fiber contained in the cable.";

| eaf attenuation {
type deci mal 64 {
fraction-digits 2;
}
units "dB";
description
"The fiber attenuation in dB.";
}
}
}

groupi ng cable-attributes {
description
"Attributes of cables.";

uses conmon-cabl e-attri butes;
uses nwi : basi c-common-entity-attributes;

| eaf cabl e-type {

type identityref {
base cabl e-type;
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}

description
"Type of cable.”;

| eaf cable-role {
type identityref {
base cabl e-rol g;
}

description
"Rol e of cable.";
}

uses optical -cabl e-attri butes;

}

groupi ng child-cables {
description
"Attributes applicable to child cables that are concatnated
to formthe cable.”;

list child-cable {
key "index";
m n-el enents 2;
description
"Ordered |ist of concatenated child cables.";

| eaf index {
type uint8;
description
"An index nunber used to identify the concatenation
order of the child cables.";

}

uses common-cabl e-attri but es;

}
}

groupi ng cabl es {
description
"Attributes applicable to cables.";

list cable {
key "id";
description
"List of cables.";

uses cabl e-attri butes;
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uses chil d-cabl es;

}
}

groupi ng passi ve-devi ce-ports {
description
"Attributes applicable to passive device ports.";

list passive-port {
key "id";
description
"List of ports on a passive device.";

leaf id {
type string;
description
"Port identifier.";
}
uses nwi : basi c-common-entity-attributes;
| eaf port-type {
type identityref {
base passive-port-type;
}
description
"Type of passive port.";

| eaf fiber-core-num {
type uint32;
description
"Nunber of fiber cores within the port.";
}
}
}

groupi ng passi ve-devices {
description
"Attributes applicable to passive devices.";

i st passive-device {
key "id";
description
"Li st of passive devices.";

leaf id {
type string;
description
"Cable identifier.";
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uses nwi : basi c-commn-entity-attributes;
| eaf device-type {
type identityref {
base passi ve-devi ce-type;
}
description
"Type of passive device.";

|l eaf-1ist customtags {
type string;
description
"Custom zed tags, e.g. RFID, QR code that are
attached to the device.";

| eaf | ocation-ref {
type nil:ni-location-ref;
description
"Ref erenced | ocation for the passive device.";
}

uses passi ve-devi ce-ports;

}
}

/* Augnentation */
augrment "/ nwi : network-inventory" {
description
"Augnent network inventory with information
for optical cables and passive devices.";
uses cabl es;
uses passi ve-devi ces;

}
}
<CODE ENDS>
Fi gure 4: YANG nodel for passive network inventory
8. Manageability Considerations
TBD.
9. Security Considerations
The YANG nodul e specified in this docunent defines a schenma for data
that is designed to be accessed via network managenent protocols such
as NETCONF [ RFC6241] or RESTCONF [ RFC8040]. The | owest NETCONF | ayer
is the secure transport |layer, and the mandatory-to-inplement secure

transport is Secure Shell (SSH) [ RFC6242]. The | owest RESTCONF | ayer
is HITPS, and the mandatory-to-inpl enent secure transport is TLS
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10.

11.

Yu,

[ RFC8446] .

The NETCONF access control nodel [RFC8341] provides the neans to
restrict access for particular NETCONF or RESTCONF users to a
preconfigured subset of all available NETCONF or RESTCONF protoco
operations and content.

There are a nunber of data nodes defined in this YANG nodul e that are
witable/creatabl e/deletable (i.e., config true, which is the
default). These data nodes nmamy be considered sensitive or vul nerable
in some network environnents. Wite operations (e.g., edit-config)
to these data nodes w thout proper protection can have a negative

ef fect on network operations. Considerations in Section 8 of

[ RFC8795] are also applicable to their subtrees in the nodul e defined
in this docunent.

Sone of the readabl e data nodes in this YANG nodul e may be consi dered
sensitive or vulnerable in some network environnments. It is thus
important to control read access (e.g., via get, get-config, or
notification) to these data nodes. Considerations in Section 8 of

[ RFC8795] are also applicable to their subtrees in the nodul e defined
in this document.

| ANA Consi der ati ons

It is proposed to | ANA to assign new URIs fromthe "I ETF XM
Regi stry" [ RFC3688] as fol |l ows:

URI: urn:ietf:parans:xm:ns:yang:ietf-nw -passive-inventory
Regi strant Contact: The | ESG
XM: N A the requested URI is an XM. nanespace

Thi s docunent registers the followi ng YANG nodul e in the YANG Mdul e
Nanmes registry [ RFC6020].

name: ietf-nw -passive-inventory

namespace: urn:ietf:params:xm:ns:yang:ietf-nw -passive-inventory
prefix: nw -passive

reference: RFC XXXX
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