I nt ernet Engi neering Task Force K. Lambrechts
I nternet-Draft Net Edge
I ntended status: Standards Track 22 February 2026
Expires: 26 August 2026

Mappi ng YANG Schermas and I nstance Data to TM Forum Data Mddel s and APl s
draft-| anbrecht s- onsen-yang-t nf - mappi ng- 00

Abst r act

Thi s docunent describes a nmechani smfor nmappi ng bet ween YANG schenas
and instance data and TM Forum (TMF) Data Mddels and APls. The
mappi ng mechani sm enabl es orchestrators to produce and expose TMF
compliant interfaces that provide TMF APl consuners direct access to
a YANG data store.

Bot h a nmechani smfor the mappi ng of YANG schemas to TMF Cat al og
Specifications (i.e. TMF633/634) and a matchi ng mechani smfor the
mappi ng of YANG i nstance data to TMF Order Managenent (i.e.
TMF641/ 652) and Activati on Managenment (i.e. TMF640/702) APlIs are
descri bed.

Status of This Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunments as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi mum of six nonths
and nay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."
This Internet-Draft will expire on 26 August 2026.

Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal

Provisions Relating to | ETF Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
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1. Introduction

Servi ce providers conmmonly use Operational Support Systenms (OSS) with
NETCONF/ YANG i nterfaces (e.g., YANG nodels [RFC7950]) to describe
configuration and operational state for network devices and services.
Li kewi se, the TM Forum Open APlIs are finding increased adoption in
Busi ness Support Systens (BSS) for a nunber of functions, include
ordering and lifecycl e managenent of services and resources.

These two ecosystens define different data nbdels and interaction
styles for overl apping concepts, which can |ead to duplicated
nmodel ing effort and inconsistent behavi or across platforns.

Thi s docunent addresses this overlap by specifying a nechanismfor
mappi ng between YANG schemas and TM Forum Data Model s and APls. The
goal is to enable consistent representation of resources and services
across managenent interfaces and between donai ns, renoving
integration barriers and enabl es the use of YANG nodels directly in
TMF- based BSS/ GSS i npl enent ati ons

The mappi ng nechani smis designed to preserve the semantics of the
origi nal YANG schenma tree such as hierarchy, identity, and
constraints while nmaking them conpatible with the TM- data structures
and APl patterns. A conscious effort is nmade to nmake mni nmal use of
the support for polynorphismin the TMF APls, as this would shift the
i npl ement ati on burden to the TMF consuners, hindering adoption and
interoperability. Instead, the mechani smfor mapping | everages

exi sting TMF constructs such as Characteristics, Features, and

Servi ces/ Resources as nuch as possi bl e.

The mapping applies to YANG nodul es in general but is particularly
relevant to | ETF service and network nodels such as the L3SM
[ RFC8299], L3NM [ RFC9182], L2SM [ RFC8466], and L2NM [ RFC9291].

The scope of this docunent is limted to the nmechani smfor napping
bet ween YANG schenas/instance data and TM Forum data nodel s and API s,
and the associated transformation rules. 1t does not define new
protocol s, nor does it nmandate a specific inplementation
architecture. Operational concerns such as service orchestration
wor kfl ows and busi ness processes are out of scope, except where they
affect the interpretation of the napped data.
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The mappi ng mechanismis only intended for translating YANG nodul es
to TMF standards conpliant Open APIs and payl oads. The reverse
translation (from OpenAPl to YANG is not in scope.

1.1. Were the TMF Mapping Fits

The TM Forum Open APlIs can be divided into several categories. Three
of those categories are particularly rel evant:

*  Product
*  Service
* Resource

The | ETF separates service, network, and device nodels. All possible
pernut ati ons on how these two architectures can be reconciled are out
of scope for this docunent, but the mapping nmechani sm defined here is
intended to be flexible enough to operate at either the TMF Service
or Resource | ayer.

The following diagramillustrates a common architecture where TMF
pen APIs are exposed at the northbound interface of an OSS or
Service Orchestrator, while YANG based nodel s and autonation drive
the sout hbound interfaces to network controllers and devices. The
mechani sm for mappi ng defined in this docunment may operate.
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| BSS / Custoners |
| (Consunes TMF API s) |

| OSS / Service Ochestrator |
| (YANG Servi ce Mbddel) |

Net work Controllers |
| ( YANG Net wor k Mbdel ) |

| Devi ces |
| ( YANG Devi ce) |
Figure 1: TMF mappi ng northbound of OSS/ Service O chestrator
For operators that handl e nore of the service lifecycle inside the

TMF framework, the mappi ng nechani smcan al so be applied at the
nort hbound interface of the Network Controller.
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| BSS / Custoners |
| (Consunes TMF API s) |

| TMF Open APIs
v (Product/ Servi ce/ Resource)

| OSS / Service Ochestrator |
| (YANG Servi ce Mbddel) |

| TMF Open APIs
v (Service/ Resource)

Net work Controllers |
| ( YANG Net wor k Mbdel ) |

| Devi ces |
| ( YANG Devi ce) |
Fi gure 2: TMF mappi ng northbound of Network Controller
These boundaries are illustrative and can be adapted to operator
architecture as needed. The key principle is that the mapping
mechani sm defined in this docunent can be applied at any point where
YANG- based nodel s and TMF Open APlIs intersect.
1.2. Requirenents Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here.
2.  YANG Schema Trees and the TMF Data Model s
YANG schena trees contain data nodes of the follow ng types:
* contai ner

* | eaf

* |eaf-|ist
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* |ist
* anydata
* anyxm

The foll owi ng sections describe how each of those constructs are
mapped to the TMF Data Model s and APIs.

2.1. Defining The Mappi ng Root

The mappi ng mechani sm described in this document can be rooted at any
container or list in the YANG scherma tree. By default, the entire
subtree starting fromthe mappi ng root SHOULD be mapped to TM,
except when the operator explicitly indicates that certain nodes or
subtrees should be ignored by the mappi ng nmechanism e.g. by using
the ignore extension in the YANG nodul e bel ow. Each schenma node can
be included in at nobst one mapping subtree, i.e., inplenentations
MUST NOT al | ow overl appi ng mappi ng subtrees.

I mpl enent ati ons MAY use the foll owi ng YANG extension to annotate the
mappi ng root and the mapping nethod for a particular YANG subtree:

<CODE BEG NS> file "yang-tnf-map.yang"

modul e ietf-yang-tnf-map {
yang-version 1.1;
nanespace "urn:ietf:parans: xm:ns:yang:ietf-yang-tnf-mp";
prefix tnf;

organi zati on
"I ETF ONSEN Wor ki ng Group.";
cont act
"Kris Lanbrechts
Enmai | : kris@et edge. pl us";
description
"Thi s YANG nodul e defines a set of YANG extensions to annotate
YANG schenma nodes with mapping information to TM- Data Mbdel s.

Copyright (c) 2026 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

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

wi t hout nodification, is permtted pursuant to, and subject to
the license ternms contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’'s Legal Provisions

Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).
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This version of this YANG nodule is part of RFC XXXX
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.";

revisi on 2026-02-23 {
description
"Initial revision.";
reference
"RFC XXXX";
}

ext ension cfs-service {
argunment name;
description
"The TMF CFS Service that this YANG subtree maps to."
}

extension rfs-service {
argunment name;
description
"The TMF RFS Service that this YANG subtree maps to."
}

ext ensi on resource {
argunment name;
description
"The TMF Resource that this YANG subtree maps to."
}

extension ignore {
description
"Indi cates that the annotated YANG data node and its
subtree are ignored by the mappi ng nechanism”;
}
}

<CCDE ENDS>
An operator can use the extension directly in the target YANG nodul e,

or they can use YANG augnentation to add the mapping to the rel evant
node(s). An exanple of the extension usage is as follows:
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modul e exanpl e-toasters {
yang-version "1.1";

iﬁﬁort yang-tnf-map {
prefix tnf;
}

cont ai ner toasters {
list toaster {
key nane;
tnf:cfs-service "Toaster";

| eaf nane {
type string;
description "Toaster name";
}
}
}
}

In this exanmple, the toaster list is annotated with the tnf:cfs-
service extension to indicate that it is mapped to a TMF CFS Servi ce
naned "Toaster". The mappi ng nechanismw |l then map the child data
nodes to the corresponding TMF schena el enents based on the mappi ng
rules defined in the next sections.

2.2. Mapping containers and lists to (sub)Features

I mpl enent ati ons MJST support nmappi ng YANG schema trees of arbitrary
dept h bel ow t he mapping root. Each container or list in the schema
tree can be represented as a TM Forum Servi ce Feature or Resource
Feature within the Service or Resource that it belongs to.

The current TM Forum Data Model does not support Feature nesting,
i.e., there is no subFeature-like construct. This can be resol ved,
but requires a change to the TM- Data Mdel specification and the
associ ated OpenAPl specifications. The proposed solution is

descri bed bel ow.

DI SCUSSI ON
Shoul d this docunent contain a proposed change to the TMF Data Mde

specification, or is there another preferred process for reconmendi ng
such a change?
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2.3. Mapping leafs and leaf-lists to Characteristics

YANG | eafs and leaf-lists represent the fundanental data elenents in
a YANG data tree. Each leaf and leaf-list is to be nmapped to a
correspondi ng TMF Characteri stic.

3. Rules for Mapping YANG Statenents to the TMF Data Model
3.1. The "container" Statenent

If the container is annotated with the tnf:cfs-service or tnf:rfs-
service extension, it MJST be napped to a TMF CFS Service or RFS
Resource, respectively. Qherwise, it MJST be mapped to a TMF
Feat ure.

Dat a nodes | ocated directly under the mapping root MJST be mapped to
Servi ce or Resource Characteristics. Data nodes located in a first-
| evel container or list are napped to Feature Characteristics, while
those located in deeper |evels of the YANG schema tree are mapped to
subFeature Characteristics and so on.

The Feature nane SHOULD be derived fromthe YANG node nane. The
child data nodes of the container are napped to the corresponding
schema el enents within the Feature.

3.2. The "leaf" Statenent
Each YANG "l eaf" statenent MJST be nmapped to a TMF Characteristic
entry. The Characteristic name SHOULD be derived fromthe YANG node
nane. The Characteristic value MJST be encoded according to the JSON
Schema rules for the JSON type matching the YANG type, as described
in the next section.

3.2.1. The leaf’s "type" Statenent

The YANG "type" statement MJUST be fully resolved to a YANG built-in
type and mapped to a JSON Schema type as foll ows:
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| YANG Type | JSON Schema Type |
[} gt ——————————————————————— Ll p—p—r
| bool ean | bool ean |
O +
| string | string |
T T Tt IR +
| integer types (e.g., int32, uint64) | integer |
oo e m e e e e e e e e e e e e mm e mmmaa o - o e e e e oo oo +
| deci nmal 64 | nunber |
O +
| enumeration | string |
T T Tt IR +
| identityref | string |
oo e m e e e e e e e e e e e e mm e mmmaa o - o e e e e oo oo +

Table 1
3.2.2. The leaf’'s "default" Statenent

The YANG "default" statenent MJST be mapped to a
CharacteristicValueSpecification entry with the "isDefault" field set
to true and the "value" field set to the default value specified in
t he YANG nodel .

3.2.3. The leaf’s "mandatory" Statenent

The YANG "nmandat ory" statenent MJST be nmapped to the
CharacteristicSpecification "mnCardinality" field with a value of 1
if the leaf is nandatory, and O otherwise. If a leaf is part of a
list key, it MJST be considered mandatory regardl ess of the presence
of the "mandatory" statenent.

3.3. The "leaf-list" Statenent
Each YANG "leaf-list" statement MJST be mapped to a TMF
Characteristic entry. The Characteristic nane SHOULD be derived from
the YANG node name. The Characteristic value MJUST be encoded as an
array according to the JSON Schema rules for the JSON type matching
the YANG type, as described in the previous section.

3.3.1. The leaf-list’s "type" Statenent

The YANG "type" statement for a leaf-list MIST be fully resolved to a
YANG built-in type and mapped to a JSON Schema type as foll ows:
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| YANG Type | JSON Schema Type |
[} gt ——————————————————————— Ll p—p—r
| bool ean | bool eanArray |
O +
| string | stringArray |
T T Tt IR +
| integer types (e.g., int32, uint64) | integerArray |
oo e m e e e e e e e e e e e e mm e mmmaa o - o e e e e oo oo +
| deci nmal 64 | nunberArray |
O +
| enumeration | stringArray |
T T Tt IR +
| identityref | stringArray |
oo e m e e e e e e e e e e e e mm e mmmaa o - o e e e e oo oo +
Table 2

3.3.2. The leaf-list’s "default" Statenment

The YANG "default" statement for a leaf-list MJST be mapped to a
CharacteristicValueSpecification entry with the "isDefault" field set
to true and the "value" field set to an array containing the default
val ues specified in the YANG nodel .

3.3.3. The leaf-list’s "m n-el enents" Statenent

The YANG "min-el enents" statenment for a leaf-list MJUST be mapped to
the CharacteristicSpecification "mnCardinality" field with a val ue
corresponding to the constraint specified in the YANG nodel .

3.3.4. The leaf-list’s "max-el enents" Statenment

The YANG "nax-el enents" statenment for a leaf-list MJST be mapped to
the CharacteristicSpecification "maxCardinality" field with a val ue
corresponding to the constraint specified in the YANG nodel .

3.4. The "list" Statenment

If the list is annotated with the tnf:cfs-service or tnf:rfs-service
extension, it MJST be napped to a TMF CFS Service or RFS Resource,
respectively. Qherwise, it MJST be mapped to a TMF Feature.

Data nodes | ocated directly under the mappi ng root MJST be mapped to
Servi ce or Resource Characteristics. Data nodes located in a first-
| evel container or list are napped to Feature Characteristics, while
those located in deeper |evels of the YANG schema tree are nmapped to
subFeature Characteristics and so on.
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The Feature nane SHOULD be derived fromthe YANG node name. The
child data nodes of the list are mapped to the correspondi ng schema
el ements within the Feature.

3.4.1. The list’s "key" Statenent

The list key(s) MIST be consi dered nandatory and mapped accordi ngly
to the TMF CharacteristicSpecification "mnCardinality" field.

3.4.2. The list’s "unique" Statenent

The YANG "uni que" statenment for a list MJST be nmapped to the
CharacteristicSpecification "isUnique" field with a value of true.

4. Mapping YANG Built-1n Types

4.1. The Integer Built-In Types
Al YANG integer built-in types (i.e., int8, intl6, int32, int64,
uint8, uintl6, uint32, uint64) MJST be mapped to the integer JSON
Schema type

4.1.1. The "range" Statenent

The YANG "range" statenent MJST be napped to one or nore
CharacteristicValueSpecification entries with the "valueType" field

set to "integer"” and the "rangelnterval” set to "open". The

"m nVal ue" and "maxVal ue" fields MJST be set according to the range
constraints specified in the YANG nodel. [|f the YANG "range"
statement includes multiple intervals (separated by "|"), each

i nterval MJST be mapped to a separate
CharacteristicVal ueSpecification entry.

4.2. The String Built-1n Types

The YANG built-in string type MJUST be mapped to the string JSON
Schema type

4.2.1. The "length" Statenent

The YANG "l ength" statenent MJST be napped to one or nore
CharacteristicVal ueSpecification entries with the "valueType" field
set to "string" and the "regex" field set to a regular expression
that enforces the length constraint. For exanple, a length
constraint of "1..10" would be mapped to a regex of "~.{1,10}$". |If
the YANG "l ength" statenment includes nultiple intervals (separated by
"|"), each interval MJST be mapped to a separate

CharacteristicVal ueSpecification entry with the correspondi ng regex.
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4.2.2. The "pattern" Statenment
The YANG "pattern" statenent MJST be mapped to the
CharacteristicSpecification "regex" field with the sanme regul ar
expression as specified in the YANG nodel .
4.3. The Boolean Built-In Type
The YANG bool ean type MJST be mapped to the bool ean JSON Schena type.
4.4. The Enuneration Built-1n Type

The YANG enuneration type MJST be mapped to the string JSON Schenma
type.

4.4.1. The "enunt Statemnent
Each enum val ue defined in the YANG nodel MJST be napped to a
CharacteristicValueSpecification entry with the "val ueType" field set
to "string" and the "value" field set to the enumerati on val ue.

5. Inplenentation Quidelines
An inplenmentation of the mapping nechanismdefined in this docunent
SHOULD expose one or nore of the following TMF Open APIs to allow TMF
APl consumers to query the Catal og Service/ ResourceSpecifications:
*  TMF633 Service Catal og Managenent APl [ TMF633]
*  TMF634 Resource Catal og Managenment APl [ TMF634]
The i npl enentati on SHOULD al so expose one or nore of the follow ng
TMF Open APIs to allow TMF APl consumers to place orders and activate
servi ces/resources based on the mapped YANG schena tree:
*  TMF640 Service Activation APl [ TMF640]
*  TMF641 Service Order Management APl [ TMF641]
*  TMF652 Resource Activation APl [ TMF652]
*  TMF702 Resource Order Management APl [ TMF702]

6. | ANA Consi der ati ons
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6

8.

8.

1. YANG Modul e Registry

The YANG nodul e defined in this docunment, yang-tnf-map, is intended
to be registered in the | ANA YANG Modul e registry. The nodul e
defines extensions that can be used to annotate YANG nodules with TMF
mappi ng i nformati on.

Security Consi derations

Thi s docunent defines a mappi ng bet ween YANG schenms/i nstance data
and TM Forum data nodel s and APIs. The mapping itself introduces no
new protocol elenments, but it can affect how existing security
properties are preserved when transl ating data between
representations.

I npl enent ati ons of this mapping MJST preserve the confidentiality,
integrity, and authorization semantics of the source nodel. In
particul ar, access control decisions tied to YANG nodes (i ncl uding
read, wite, and notification pernissions) MJIST be enforced
equi val ently on the mapped TM Forum resources and operati ons.
Failing to do so can result in privilege escal ation or unintended
di scl osure.

When mappi ng data across adninistrative or trust boundari es,
operators MJST ensure that transport security (e.g., TLS) and mnutual
aut hentication are used as appropriate for the deployed APIs. The
mappi ng process MJST NOT bypass auditing, |logging, or rate-limting
controls that are required for the underlying interfaces.

Finally, any reference data used by the mapping (such as schema
registries, profiles, or transformation rules) SHOULD be protected
from unaut hori zed nodification, as tanpering could lead to incorrect
data interpretation or security policy violations.

Ref er ences
1. Nornmtive References

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi renment Level s", BCP 14, RFC 2119,
DO 10.17487/ RFC2119, March 1997,
<https://ww.rfc-editor.org/info/rfc2119>

[ RFC8174] Leiba, B., "Anmbiguity of Uppercase vs Lowercase in RFC
2119 Key Words", BCP 14, RFC 8174, DO 10.17487/ RFC8174,
May 2017, <https://ww.rfc-editor.org/info/rfc8174>

Lanbrechts Expi res 26 August 2026 [ Page 15]



I nternet-Draft YANG- TMF Model & Data Mappi ng February 2026

[ RFC8299] Wi, Q, Ed., Litkowski, S., Tonotaki, L., and K Ogaki,
"YANG Data Mbdel for L3VPN Service Delivery", RFC 8299,
DA 10.17487/ RFC8299, January 2018,
<https://ww.rfc-editor.org/info/rfc8299>.

[ RFC8466] Wen, B., Fioccola, G, Ed., Xie, C., and L. Jalil, "A YANG
Data Model for Layer 2 Virtual Private Network (L2VPN)
Service Delivery", RFC 8466, DA 10.17487/ RFC8466, Cctober
2018, <https://ww. rfc-editor.org/info/rfc8466>.

[ RFC7950] Bjorklund, M, Ed., "The YANG 1.1 Data Moddel i ng Language",
RFC 7950, DO 10. 17487/ RFC7950, August 2016,
<https://www. rfc-editor.org/info/rfc7950>.

[ RFC9182] Barguil, S., Gonzalez de Dios, O, Ed., Boucadair, M,
Ed., Minoz, L., and A Aguado, "A YANG Network Data Mdel
for Layer 3 VPNs", RFC 9182, DO 10.17487/ RFC9182,
February 2022, <https://ww.rfc-editor.org/info/rfc9182>.

[ RFC9291] Boucadair, M, Ed., Gonzalez de Dios, O, Ed., Barguil,
S., and L. Miunoz, "A YANG Network Data Model for Layer 2
VPNs", RFC 9291, DO 10.17487/RFC9291, Septenber 2022,
<https://www. rfc-editor.org/info/rfc9291>.

8.2. Informative References

[ TMF633] TM Forum "TM-633 Service Catal og Managenent API",
TMF 633, 2019, <https://ww.tnforum org/oda/open-
api s/ directory/service-cat al og- ranagenent - api - TMF633/ >.

[ TMF634] TM Forum "TMF634 Resource Catal og Management API",
TMF 634, 2019, <https://ww.tnforum org/oda/ open-
api s/ directory/resource-cat al og- managenent - api - TMF634/ >.

[ TMF640] TM Forum "TM-640 Service Activation and Configuration
APl ", TMF 640, 2019, <https://ww tnforum org/ oda/ open-
api s/ directory/servi ce-activation-and-configuration-api -
TMF640/ >.

[ TMF641] TM Forum "TMF641 Service Ordering API", TMF 641, 2019,
<https://ww. t nf orum or g/ oda/ open-api s/ di rectory/ service-
orderi ng- api - TMF641/ >.

[ TMF652] TM Forum "TMF652 Resource Ordering Managenment API",

TMF 652, 2019, <https://ww.tnforum org/oda/ open-
api s/ directory/resource-orderi ng- managenent - api - TMF652/ >.

Lanbrechts Expi res 26 August 2026 [ Page 16]



I nternet-Draft YANG- TMF Model & Data Mappi ng February 2026

[ TMF702] TM Forum "TMF702 Resource Activation and Configuration
APl ", TMF 702, 2019, <https://ww. tnforum org/ oda/ open-
api s/ directory/resource-activation-and-configuration-api -
TMF702/ >.

[ TMF630] TM Forum "TMF630 REST APl Design Cuidelines", TM- 630,
2021, <https://wwmv. tnforum org/resources/specifications/
t nf 630- r est - api - desi gn- gui del i nes-4-2-0/ >.

Appendi x A, Evaluation of mappi ng approaches for nested structures

YANG schena trees comonly represent conpl ex data structures by
composi ng containers, lists, leafs, and leaf-lists into YANG data
trees that capture hierarchy, optionality, and repeated el ements.
Mappi ng those constructs into TM Forum Servi ce and Resource Data
Model s can be approached in several ways, each with different trade-
offs in expressiveness, TM- Servi ce/ Resource Catal og behavior, and
operational clarity. Five possible approaches are identified in this
section with their respective advantages and di sadvant ages.

The TMF630 REST APl Design Cuidelines [ TMF630] allow for two overal
patterns. The "strongly typed" pattern is described in the first
approach. The Characteristic / CharacteristicSpecification pattern,
has found wi de adoption in TMF APIs and it is the basis for the
remai ni ng appr oaches.

A. 1. Approach 1: Strongly Typed Pattern
When using the "strongly typed" pattern, it is assuned that each
Service or Resource has a correspondi ng YAML or JSON schema defi ned

in the @chenalLocation property. An exanple payload for a strongly
typed Service may |l ook like this:
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{
"id" @ "idl234567890",
“href" : "http//..",
"state" : "active",
"@ype" : "conferenceBridgeEqui pnent"
"@chemaLocation" : "http://../conferenceBridgeEqui prent.json",
"serviceSpecification":({
"id":"conferenceBridgeEqui pnent ",
"href":"http://serverlocation: port/catal ogManagenent/
servi ceSpeci fication/ conferenceBri dgeEqui prent "
}
"nunber OF Vc500Uni ts": "1",
"nunber O Vc100Uni ts": "2",
"rout er Type": "C scoASR1000",
" power Suppl y": "UK"
}

The downside of this approach is that it relies on the TMF API
consumer to understand and process the schema referenced in the
@chenalLocation property. Since this places a burden on the
consuner, it can hinder adoption and interoperability, especially if
the schema is conplex or not widely supported. Therefore, the
mechani sm for mappi ng defined in this docunent focuses on the
Characteristic-based approaches described in the foll owi ng sections.

A. 2. Approach 2: Conplex Characteristics

A conpl ete data structure can be enbedded into a single
Characteristic by using the TM Forum "Cbj ect" Val ue Type.
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"id": "123-456",

"href": "http://serverlocation:port/
servi ceActivationConfiguration/va4/servicel 123-456",

"category": "MobhileService",

"description": "Mbile Line ",

"hasStarted": true,

"isBundl e": false,

"i sServi ceEnabl ed": true,

"isStateful": true,

"serviceDate": "020-04-01T12: 15: 39. 4342",

"startDate": "2020-04-03T12: 15: 39. 4342Z",

"serviceCharacteristic": [

idto "1t
"nane": "VoiceCharacteristic",
"val ueType": "object",
"val ue": [
{
"voi ceStandard": "enabl e",
"voWwfi": "disable",
"roanmi ng": "enable",
"@chemalLocation": "../serviceSpecification/11//VC. json",
"@ype": "VoiceFeatureCharacteristic"
}

] i)

"@ype": "ServiceCharacteristic"
}

1, _

"@ype": "Service"

Thi s approach has the advantages of fitting in with the
Characteristic-based nodel which nbost TM- APl inplenentations foll ow,
but otherwi se suffers fromthe sane issue as the strongly typed
pattern. This approach, too, relies on the consuner to understand
and process the schema referenced in the @chenaLocati on property.
Additionally, it can make the Characteristic val ue opaque and
difficult to validate or mani pul ate w thout understandi ng the schena.

A. 3. Approach 3: Deconposition into Services/Resources

Each data tree | ayer could be mapped to its own TM Forum Service or
Resource, |inked through supportingService or correspondi ng Resource
rel ati onships. This approach enabl es explicit deconposition and
reuse. However, each Service or Resource will appear in the Service
Catal og or Resource Catal og as a separately orderable item
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If this approach was uniformy used for each YANG container or list,
i mpl ement ati ons woul d then need to expose and nanage the appropriate
rel ati onships (e.g., parent-child, requires), and the resulting
granularity can beconme too fine to be operationally neaningful
Especially for deeply nested YANG nodels such as the L3SM this can
lead to a | arge nunber of Services/Resources in the Catal og, neking
it difficult for operators to nanage and for consuners to understand
the avail abl e of feri ngs.

Thi s docunent uses this approach at the mapping root only.
A. 4. Approach 4: Deconposition into Features

Each data tree |l ayer can be represented as a TM Forum Servi ce Feature
or Resource Feature within a Service or Resource. This approach

keeps Catal og entries manageable while still allowing for a
structural and hierarchical representation inside the Service or
Resour ce

The current TM Forum Data Mddel does not support Feature nesting,
i.e., there is no supportingFeature-Ilike construct. Such construct
COULD be added via a schemalLocati on extension to represent feature

hi erarchy. However, it is the author’s opinion that for nmaxinmum
interoperability, such nesting SHOULD be standardized in a future TM
Forum Qpen APl rel ease.

Thi s docunent uses this approach for each YANG container or |ist that
i s mapped bel ow the root.

A. 5. Approach 5: Encode Schema in Characteristic Nanes

The structure can be flattened by encoding path-like information in
Characteristic nanes (e.g., a YANG path fragnent). This approach
woul d be sinple to inplenent. However, it cannot represent
cardinality accurately and tends to obscure the original YANG data
tree, making validation and processing ambi guous.

Thi s docunent does not use this approach, but it is nmentioned here
for conpl eteness as the approach was eval uated during the design of
t he mappi ng nmechani sm
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