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Abst r act

Exposure of network and service abstractions to external systens via
YANG- based APl s has becone an inportant neans for operators to
enhance their conpetitiveness. Despite the availability of numerous
YANG dat a nodel s, operators continue to face significant chall enges
in operationalizing these APIs in a consistent, scal able, and

i nt eroperabl e manner. Based on a typical use case, this docunent
descri bes the problem space associ ated with operationalizing YANG
based service APls, drawi ng on operator experience, |AB workshop
findings to notivate requirenments for inproving APl predictability
and operational effectiveness through the upconing ONNFONS Wa. I n
addition, it intends to gather operational needs and notivations for
network and service abstractions to inform YANG data nodel refresh
wor K.

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 (IETF). Note that other groups may also distribute

wor ki ng documents 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 num of six nonths
and may 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 22 July 2026.
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1. Introduction

Despite the availability of numerous YANG data nodels, operators
continue to face significant challenges in operationalizing YANG
based service APIs in a consistent, scal able, and interoperable
manner. As highlighted by the | AB Next Era of Network Manhagenent
Qper ations [ NEMOPS] wor kshop, operational workflows that rely on
these APIs remain fragmented and difficult to autonmate end-to-end.
In practice, APIs generated fromsimlar YANG nodels often differ in
service semantics, conplicating integration across systens, vendors,
and depl oynent environnents. In this docunent, service semantics
refers to the operational neaning of service abstractions as exposed
vi a YANG based API's, such as lifecycle behavior, validity, duration,
and feedback, rather than YANG syntax itself.

The Operationalizing Network and service abstract! ONS ( ONI ONS)
Working Group is chartered to address this problem space by focusing
on the operational aspects of YANG based service APIs, rather than
defining new protocols or APl technol ogies. The goal of ONNONS is to
i nprove automation, operational efficiency, and interoperability by

i dentifying common problens, clarifying requirements, and providing
gui dance on how YANG based service APls shoul d be structured,

exposed, and consuned by external systens in a predictable and

i nt eroper abl e manner.

Thi s docunent aims to gather operational needs and notivations for
networ k and service abstractions to inform YANG data nodel refresh
work. It introduces a use case of data transm ssion service for

dat a-i ntensi ve wor kl oad, which supports ultra-high speed,
deterministic time periods, and consists of nmultiple segnents. For
the service provisioning over multi-domain heterogeneous networks,
the network orchestrator exposed specialized APIs to BSS or externa
systens, and based on practice, designing a new service nodel has
been identified. Moddel refresh work has been nanifested by

[1-D. bg-oni ons-updat e- net wor k- servi ce- nodel s], which provides the
findings fromthe inplenmentations, deriving the functionalities
required to update the Service and Network YANG data nodels. In
addition, it consolidates operator-observed chall enges and probl ens
rel ated to YANG based service APls, explains why existing approaches
and tools are insufficient when considered in isolation, and franes
the requirenents that ONTONS is chartered to exam ne to inprove the
operationalization and consunpti on of YANG based service APlIs. This
docunent does not propose specific solutions, protocols, or data
nmodel s.
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1.1. 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] [ RFC8174] when, and only when, they appear in all

capitals, as shown here.

2. Term nol ogy

The following terns are used in this docunent:

* AC. Attachnent Circuit.

* APl: Application Programm ng Interface.

* Abstraction: refers to the definition of sinplified, high-Ievel
constructs that represent network and service capabilities, while
hi ding the details of their underlying realization. Such
abstractions enable interaction between managenent and aut omati on
systenms without requiring direct exposure of device-specific
configurations or protocol behaviors.

* BSS: Busi ness Support Systens.

* BR Border Router.

* CLI: Command-Line Interface.

* CRM Custoner Relation Managment.

* CPE: Custoner Prem se Edge

* DTS-1: Data Transmni ssion Service for data-Intensive workl oad.

*  NEMOPS: Next Era of Network Managenent Operations.

*  ONIONS: Operationalizing Network and service abstract| ONS.

* (OSS: Qperation Support Systens.

*  PPPoEo6: PPPoE over | Pv6.

*  SGWN Service Gateway.

*  SNMP: Sinple Network Managenent Protocol.
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3. One Typical Use Case Highlighting Challenges

The | ETF has produced several YANG data nodels that are instrumenta
for automating the provisioning and delivery of connectivity
services, they are described in [ RFC8969]. They can be used in
various use cases, such as inter-data-center connectivity and on-
orbit networking with dynamic interconnection. |In the latter

envi ronment, network services nust be instantiated, nodified, and
torn down on short tinescales. Constructs such as bearers or
attachnent circuits may need to be dynamically established to

i nterconnect infrastructure at orbital speeds. YANG based service
APls are a natural interface for exposing such services to planning
and control systens. To further elaborate on the chall enges
operators face in operationalizing YANG based APls, a new use case
with the nane of "Data Transmi ssion Service for Data-Intensive
Workl oad(in short, DTS-1)" is illustrated by this section

3.1. Overview

Wth the advent of the Al era, customers such as scientific research,
educati on, and bi ot echnol ogy have an increasing need to transfer
burst-like nmassive data. In this context, nassive datasets are
routinely transferred to centralized conputing and storage
infrastructure for analysis and processing. These transfers may

i nvol ve | arge volumes of data, require predictable conpletion tines,
and demand bandwi dth that varies significantly over tine. To neet
this demand, operators need support service automation configuration,
enabling el astic high-bandwi dth, m ssion-oriented, and rapid (within
seconds) network creation across heterogeneous networKks.

3.2. Overall Conposition of the System
This use case follows the rationale described in [RFC8969]. Figure 1
illustrates a network exanple connecting nultiple data centers (DCs)

and enterprise CPEs, the network may span multiple domains or even
mul ti pl e operators.
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Figure 1: DTS-l Service Delivery Exanple

Each DC potentially hosts different conputation resources. For
instance, DC-1 is directly linked to the network, suggesting it host
sufficient conmputing and storage capabilities. Various DC gateways
(DC GNg) are deployed to nmanage traffic flow towards DCs. Two CPE
devices (CPE-1 of user A and CPE-2 of User B) are connected to edge
of the network respectively, indicating the start points for custoner
traffic entering the provider’'s network. There are several SGW
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devices (SGM1, SGW¥2, and SGWH¥ 3, etc.) which serve as entry and exit
poi nts for massive data transm ssion between the custoner and the
DCs. The Border routers (BRs) facilitate the inter-connection of
different parts of the network. They connect the access/aggregation
| ayer to the core network.

When depl oyi ng DTS-1 services by creating overlay connection for
schedul ed data transm ssion across this network, generic APl calls
are needed. A typical usage is to use Restful APIs of Network
Orchestrator to provision the DIS-1 connection fromCPE-1 to DC 1.
In this case, the DIS-1 connection consists of three segnents: the
access segnent from CPE-1 to SGM1, the VPN segnment from SGM1 to
SGW¥ 2, and the segnent between SGW2 to the DC-1 egress point.
Therefore, this is a conposite connection

In this case, it is assuned that the Network Orchestrator has access
to the DC and network connectivity topology (e.g. TE Topol ogy

[ RFC8975]), as well as resource(i.e., bandwi dth) information for the
network. Sone standard network inventory interfaces are avail abl e.
For exanple, the Service Attachnent Points (SAPs) [ RFC9408] or Acs

[ RFC9834] can obtain the AC/ Bearer information of the PE, which
suggests that the private line service provisioning resource
resources on the network side.

3.3. Workflow

The wor kfl ow bel ow gi ves an exanple of efficient use of network
connections for massive data transm ssion in this case.

Step 1: Service ordering

Via the Service Portal on the BSS, the customer nodifies the

| ocal dial-up related information, such as: specifying the user-
side LAN port for CPE interconnection, configuring the | P address
for LAN port interconnection. The custonmer selects the |oca
enterprise site and service requiring interconnection
(determining the caller), then selects the renote enterprise
site(s) and service(s) it intends to interconnect (deternining
the callee(s); multiple callees are possible). The customner

sel ects the ordering paranmeters, for instant ordering, the key
paraneters include order duration and bandwi dth. The BSS t hen

i ssues a DTS-I connection setup request to the network
orchestrator by calling the correspondi ng API.

Step 2: Resource check
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Upon receiving the DTS-I order request, the Network Orchestrator
first checks if both sites are available (whether the CPEs are
online) and verifies if the CPEs exceed their own bandw dth
limts after the order is initiated. |In practical utilizations,
the Network Orchestrator nmay sel ect an appropriate DC based on
the availability of conmputational resources and then establish
connections according to the chosen DC. However, this process
falls outside the scope of the I|ETF and will not be discussed
her e.

Step 3: VPN sel ection

The Network Orchestrator checks for available idle VPNs (the
operator pre-configures nmultiple VPNs on the SGWNfor exclusive
use by services). The Network Orchestrator selects an unused VPN
for this service connection and naintains the VPN occupancy
status. It then returns the order initiation result to the user
(informing the user whether the order can be initiated).

Step 4: Customer-side configuration

The Network Controller configures the LAN port (user-side server
gateway configuration), WAN port (PPPoE over |Pv6 tunnel
configuration), and routing for the caller and callee site CPEs
respectivel y.

Step 5: User authentication and authorization
After the CPE dials up, the SGW conpl etes user account

aut hentication and authorization. The end-to-end network
connection is successfully established.

S S +

+--+--+ PPPOE0O6 +--+--+ VPN +--+--+ |POE +----+-+

| CPE-1+--------- +SGW 1| ------------ | SO 2+4-------- + DC GN DC-1 |

S + S + S + R |
oo - +

Figure 2: DTS-1 Connection Exanple

Fol | owi ng the procedure above, a high-speed connection can be setup
between CPE-1 and DC GWof DC-1. The whol e connection consistes of
three segenents: the segnent between CPE-1 and SGW 1(based on
PPPoE06), the VPN between SGM¥1 and SGW 2, and the segenent between
SGW 2 and DC-GWof DC-1(based on | PoE).
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3.4. APIs to External Systens

The | ETF has produced several YANG data nodels that are instrumental
for automating the provisioning and delivery of connectivity
services, such as such as the AC, L3SM[RFC8299], L3NM [RFC9182],
L2SM [ RFC8466] , L2NM [ RFC9291], [RFC9543] NSS YANG Mbdel
[I-Dietf-teas-ietf-network-slice-nbi-yang], Service Attachnent
Points (SAPs) [RFC9408]. Network Orchestrator can use these nodel s
to set up connections between the Provider Edge devices, and al so
custoner facing ACs between CEs and PEs, DC G and PEs. On the
preni se that these nodels can be directly utilized, a series of
nmodel - based APls need be defined to neet the requirenments for nassive
data transm ssion within a predetermined time period. One typical
APl of themis for connection setup as bel ow,

1) Data Structure of the APl Request
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o e e e oo T o m e e e e e e e oo - +
| Par aret er | Type | Meani ng |
o e e e o R S +
| Menber Count | Integer | Nunmber of nmenbers |
| | | initiating the order |
o e e oo s Fom e e o - o e e e e e e e e oo s +
| Call er Conpany | String | Company of the caller |
o e e e e oo oo Fomm e oo - o e e e e e e oo o +
| CallerSite | String | Site of the caller |
o e e e e oo R o e m e e e e e oo +
| CallerService | String | Caller service |
o e e oo s Fom e e o - o e e e e e e e e oo s +
| Callees | [Object] | Callee array |
o e e e e oo oo Fomm e oo - o e e e e e e oo o +
| Cal | eeConpany | String | Conpany of the callee |
o e e e e oo R o e m e e e e e oo +
| CalleeSite | String | Site of the callee |
o e e oo s Fom e e o - o e e e e e e e e oo s +
| Call eeService | String | Callee service |
o e e e e oo oo Fomm e oo - o e e e e e e oo o +
| StartTime | String | Starting tine of service |
o e e e e oo R o e m e e e e e oo +
| EndTinme | String | End tinme of service |
o e e oo s Fom e e o - o e e e e e e e e oo s +
| Bandwi dt hLevel | Integer | The bandw dth | evel |
| | | ordered: 0: 30M |
| | | 9: 100M-900M |
| | | 10-19: 1G-10G |
o e e o s Fom ek o m e e e aa oo s +

Table 1: Exanple of Data Structure of the APl Request

2) Data Structure of the Response (with status code: 200)
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3.5.

Xi e,

S RIS S e +
| Par aret er | Type | Meani ng |
o e e e o R S +
| Code | Integer | Response code |
S TRy S TR e +
| Data | oj ect | Paraneters |
I IR S IRy e T e +
| Connect SessionlD | String | Connection session ID |
| | | after successful ordering|
o e e e e oo R o e m e e e e e oo +
| Message | String | Message |
RIS e e +

Table 2: Exanple of Data Structure of the APl Response (with status code:

| ssues ldentified

Based on the introduction above, it can be seen that the use case of
DTS-1 has the follow ng requirenents which may differentiate it from
ot hers,

-U tra-high bandwi dth with wi de bandw dth range

The network needs to provide custonmers with bandwi dth in various
granularities, particularly ultra-high bandw dth, such as
offering up to G gabit-1evel bandw dth at present.

-Determnistic tine frane

The DTS-1 connections can be rapidly setup between the user-
specified start and end points based on user requirenments. The
transfer of |large volume of data may be finished within a
predictable tinme frane.

- Ubi qui tous Access Provi sioning

The service needs ubi quitous access and w de coverage, allow ng
users to flexibly connect through various access nethods and
ensuring conputational resources are readily avail able on denand.

- Cross- Domai n Coordi nati on

For user data transm ssion, the connection rmay span across
domai ns or even across different operators, the network nust
possess cross-donmmi n coordination capabilities, enabling flexible
end-t o-end scheduling of network resources and servi ces.

et al. Expires 22 July 2026 [ Page 11]
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4.

4.

The operation of such a service faces the follow ng issues,

-New service nodel needed. Due to the requirenents above, a new
YANG- based servi ce nodel needs to be devel oped for DTS-I, which
can be exposed to external systens for use through YANGAPI

-Chal l enges rel ated to YANG based APl operation. Service
abstractions are comonly exposed to external systens, such as
orchestration platfornms and OSS/ BSS applications through APIs
derived from YANG data nodel s. However, the |ack of consistent
gui dance on how abstractions shoul d be nodel ed, exposed, and
consuned results in APlIs that vary significantly across vendors
and depl oynments. This variability nakes it difficult for
external systens to consune YANG based service APIs in a

predi ctabl e and i nteroperabl e manner, operators continue to face
chal l enges related to |lifecycl e managenent, service semantic
clarity, observability, and interoperability.

-Verification of the capabilities of existing network

abstractions. It is necessary to check whether the current
networ k abstractions can support the new service nodel and neet
the feature requirenents of DIS-1; if not, the existing network

abstractions will need to be updated.
Operational Challenges with Network and Service Abstractions

The previous section has denonstrated the operational issues related
to this specific use case, but on a broader scale, the operation of
network and service abstractions faces nore challenges. Wile these
abstractions are wi dely depl oyed, operators report persistent
chal l enges in operationalizing themin a consistent, scal able, and
aut omat abl e manner. As highlighted by the NEMOPS wor kshop, these
chal  enges are system c and operational in nature, arising from
fragmented tooling, inconsistent abstraction serivice semantics, and
limted end-to-end coordination. They are not confined to a specific
technol ogy or service type, but recur across abstraction domains and
depl oynent environments.

1. Fragnented Operational Lifecycles

Qperational workfl ows associated with service abstractions, such as
service instantiation, nonitoring, troubleshooting, nodification, and
deconmi ssi oni ng, are often fragmented and inconsistently handl ed.
Even when abstractions coexist within the sane network or service
offering, they frequently rely on different tools, data nodels, and
interfaces. NEMOPS discussions highlighted that operators comonly
depend on a heterogeneous m x of managenent protocols, vendor-
specific APls, and | egacy nmechani snms to conpl ete these workfl ows,
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significantly increasing operational conplexity and cost.

In practice, lifecycle actions initiated through YANG based service
APls often require coordination across orchestration systens,
controll ers, and device configurations. However, these conponents
are rarely aligned in terns of lifecycle senantics, data nodels, or
operational assunptions. This fragnentation limts end-to-end

aut omati on, conplicates validation and rollback, and increases the
I'i keli hood of configuration drift and operational errors. Existing
service and network abstractions generally |ack native constructs to
express lifecycle attributes such as activation tine, duration,
expiration, or rollback behavior. As a result, transient service
intents must be tracked and enforced outside the abstraction
framewor k, increasing operational conplexity and the risk of

i nconsi st ency.

4.2. M salignnent Between Abstraction Layers

Service abstractions are typically realized through a conbination of
servi ce-level nodels, network-level nodels, control-plane behavior,
and management interfaces. These |layers are often devel oped

i ndependently, with |imted coordination across working groups or
operati onal donains.

Thi s misalignment can nmanifest as:

-Service abstractions that do not cleanly map to underlying
network capabilities.

-Network nodel s that expose paraneters w thout clear service-
| evel semantics.

- Control -plane behaviors that are difficult to correlate with
service-level intent.

As a result, it is difficult to conbine the different services into a
hi gher | evel service, operators face chall enges ensuring that a
servi ce behaves as intended throughout its lifecycle, particularly
when changes occur at one | ayer without corresponding visibility or
coordi nation at others.
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4.3. Inconsistent Sermantics and Operational Assunptions

Exi sting abstraction nodels often focus on configuration or control -
pl ane aspects without fully considering how abstractions are realized
operationally across networks. Service and network abstractions
frequently rely on netrics, attributes, or paraneters whose semantics
vary across nodel s, inplementations, or consunption contexts.
Concepts such as cost, availability, or performance may be
represented using different definitions, units, scopes, or update
nodel s.

Many abstraction nodel s expose paraneters or netrics that are
syntactically sinmilar but semantically inconsistent across

technol ogies or inplenentations. Differences in interpretation,
updat e frequency, or scope can |l ead to unpredictable behavior when
abstractions are consuned by autonmation systems. These

i nconsi stencies conplicate integration between systens and underm ne
the reliability of automation. These gaps are typically addressed
through custom |l ogic or nmanual processes, reducing portability and
interoperability.

Wt hout consistent operational semantics, it is difficult for
managenment and orchestration systens to reliably interpret
abstraction state, conpare information across donains, or nake
aut omat ed deci si ons based on abstracti on nodel s al one.

4.4. Limted Feedback and Observability for Abstraction Enforcenent

Exi sting abstractions primarily focus on configuration and offer
limted standardi zed nmechani snms for reporting whet her requested
behavi ors have been successfully applied or remain valid over tine.
This lack of feedback assurance inpedes cl osed-1oop autonmation and
i ncreases reliance on manual nonitoring and intervention

4.5. Inpact on Qperational Efficiency and Interoperability

The chal | enges descri bed above directly inpact operationa

efficiency, automation, and interoperability. Operators are required
to invest significant effort in integration, validation, and

troubl eshooti ng, reducing the benefits that abstractions are intended
to provide. Wthout a nore coordi nated approach to abstraction
nmodel i ng and operational usage, these issues are likely to persist as
net works continue to evol ve.
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5

Operational Evidence fromthe | AB NEMOPS Wor kshop

The operational chall enges described in this document are consi stent
with, and reinforced by, the findings of [ NEMOPS] workshop, which
exam ned the state of network nanagenent and automati on based on
operat or experience across diverse depl oynent environnents.

The NEMOPS wor kshop identified that, despite significant progress in
prot ocol devel opment and data nodel i ng, operational workflows remain
fragmented and difficult to autonate end-to-end. Operators reported
continued reliance on a heterogeneous nix of tools, protocols, and

i nterfaces, including YANG based nanagenent protocols, vendor-
specific APls, |egacy nechani sns such as CLI and SNWP, and bespoke
orchestration logic to deploy and operate services. This
fragmentation increases operational complexity and limts the

ef fectiveness of abstraction-driven automation

A key observation fromthe workshop is that nodel -driven network
managenment is generally successful, yet insufficient onits ow to
address hi gher-1evel operational needs. |In particular, the workshop
hi ghl i ght ed gaps between devi ce-level and service-Ilevel abstractions,
noting that existing nodels often | ack the semantic alignnent and
contextual information required by orchestration and OSS/ BSS syst ens.
As a result, operators rnust perform extensive nodel mapping, data
transformation, and systemspecific integration outside the scope of
st andardi zed abstractions.

The wor kshop further enphasized chall enges related to observability,
verification, and feedback. While configuration nechanisns are
relatively mature, operators reported limted ability to validate
whet her service intent is being net over time or to correlate
operational state across abstraction layers. This lack of consistent
f eedback undernm nes cl osed-| oop automati on and conplicates

troubl eshooting, particularly in multi-vendor and nulti-domain

envi ronments.

Anot her recurring thene fromthe NEMOPS di scussions is the | ack of
architectural docunentation and operational guidance expl ai ni ng how
exi sting abstractions, nmpodels, protocols, and tools are intended to
work together as a system (Qperators expressed difficulty
under st andi ng whi ch abstractions to use, how they shoul d be conbi ned,
and how responsibilities are divided across |ayers and worki ng
groups. This absence of cohesive gui dance | eads to divergent
interpretations and inconsistent depl oyments.

These findings closely align with the limtations identified in the
applicability studies discussed earlier and reinforce a broader
operational problem while nmany of the necessary technical conponents
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for service and network abstractions exist, they are not sufficiently
coordi nated, aligned, or documented to support consistent,

i nteroperabl e, and aut omatabl e operati ons. Addressing these systemnic
i ssues requires a focus on abstraction coherence, lifecycle
semanti cs, and operational consunption concerns that fall squarely
within the scope of the ONIONS Wirki ng G oup.

6. Operational Needs Highlighted by the Use Cases

From an operational perspective, the network operation system needs
to dynamically coordi nate behavi or across nultiple network segnents,
expose the YANG based network and service capabilities through open
APl's, driven by service-level events, workload changes, or short-
l'ived operational needs.

Servi ce and network abstractions are defined and evol ved across

mul tiple | ETF working groups, each focusing on a specific technol ogy,
protocol, or layer. Although this separation is appropriate for
protocol devel oprment, it has resulted in abstraction nodels and
operational assunptions that are not well coordi nated across domai ns.
As a result, operators nmust integrate abstractions that were designed
with different scopes, semantics, and |ifecycle assunptions. This
fragnmentation increases integration effort and conplicates
automation, particularly when a service abstraction spans nultiple
technol ogi es or admi nistrative domai ns.

YANG dat a nmodel s are commonly used as the basis for APlIs that expose
service abstractions to external systens. However, existing work
provides |limted gui dance on how t hese abstracti ons shoul d be
exposed, versioned, or consumed in a predictable and interoperable
manner. As a result, APlIs derived fromsinilar abstracti on nodels
may differ significantly across vendors or deploynents, requiring
bespoke integration by operators and OSS/ BSS systens. This
variability underm nes the portability and reuse that abstractions
are intended to provide

To address the issues above, a new Wrking G oup is needed to perform
the foll ow ng tasks:

- ldentify these gaps and provi de gui dance and reconmendati ons on
how YANG- based service APls shoul d express and expose such
behavi ors to better support dynamic, mnulti-operator environnents.

- Maintai ni ng YANG data nodel s for network and service
abstracti ons.
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- Bval uati ng whether YANG data nodel activities above necessitate
changi ng the Automating Service and Network Management Franmework
defined in [ RFC3969]

- Provide YANG based APl tooling-rel ated gui dances and docunent
in WG nmai ntained repositories such as GtHub or a Wki.

7. Operational Considerations
TBD.

8. Security Considerations
TBD.

9. | ANA Consi derations
No Action is needed.
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