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Abstract

Fu,

In scenarios such as industrial Internet, smart cities, and smart
hospitals, enterprise custonmers | ease a | arge anpbunt of conputing and
network resources fromoperators and need to manage their own
resources flexibly for agile business operations. Therefore, these
customers’ systens require the Conputing-Aware Traffic Steering
(CATS) northbound interface (NBI) to gain greater flexibility in
busi ness optim zation. The CATS NBI is a standardi zed set of
interfaces that governs interactions between the CATS system and
upper -1l ayer applications, software, and services. It defines
interaction protocols, data nodels, nessage formats, and procedures.
Unl i ke the sout hbound interface, which carries detailed information,
the NBI sinplifies data structures to deliver streanlined managenent
capabilities. Positioned between the three-layer CATS architecture
and scenario-specific applications, it is primarily invoked by user
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managenent pl atforns, user business orchestration systens, Al

i nference platforns, and other application services. However, the
current lack of a unified standard for the CATS NBI results in
protocol heterogeneity, inconpatible data formats, and i nconsi stent
functionalities. This makes unified nanagenent and coordi nated
scheduling of nmulti-vendor, nulti-domain CATS systens difficult,

hi ndering | arge-scal e deploynent. A unified NBI specification is
therefore urgently needed. This docunent defines the standard for
the Conputing-Aware Traffic Steering (CATS) Northbound Interface
(NBl), specifying the interaction protocols, data nodels, nessage
formats, and procedures between the CATS system and upper-| ayer
managenent platforns and application services. As CATS technol ogy
may be adopted in future fields including the industrial Internet,
Internet of Vehicles, and smart cities, enterprises and users require
a conci se, user-friendly, and conprehensive set of invocation
interfaces. The core objective of the NBI is to enable standardized
exposure of capabilities such as CATS resource query, traffic
steering policy selection, netric subscription, and fault al arm ng,
supporting unified managenent and coordi nated scheduling of multi-
vendor, nulti-domain CATS systens. Based on the | ETF CATS framework,
metric definitions, and use case requirenments docunments, this
docunent focuses on the specifications of NBlI functions, protocols,
and data nodels, providing a unified standard for CATS nort hbound
interoperability.

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 30 Novenber 2026

Copyright Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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I nt roducti on

Backgr oud

Wth the rapid proliferation of |owlatency, high-conputing services
such as agent coll aboration, edge conputing, AR/ VR, and intelligent
transportation, traditional traffic steering nechanisns that rely
solely on network connectivity fail to adapt to dynam c changes in
conputing resources. This easily leads to issues including conputing
overl oad, unbal anced schedul i ng, and degraded user experience. As a
new traffic engineering technol ogy, Conputing-Aware Traffic Steering
(CATS) fundanentally integrates multi-dimensional nmetrics such as
computing status, network quality, and service load to dynanically
sel ect optimal service instances and steer traffic, ensuring service
Quality of Experience (QE). The CATS system consists of core
conponents including the CSMA (CATS Service Metric Agent), C NVA
(CATS Network Metric Agent), CPS (CATS Path Selector), and
C-Forwarder. It requires exposing a unified interface to upper-|ayer
managenent platfornms and application services to enable resource
control, policy configuration, metric visualization, and fault
operation and mai ntenance. Currently, there is a lack of a unified
standard for the CATS northbound interface, resulting in protoco

het erogeneity, inconpatible data formats, and inconsistent
functionalities. This may prevent users from gaining sufficient
capabilities when managi ng their CATS systens across vendors,

hi nderi ng | arge-scal e depl oynent.In scenarios such as the industria
Internet, smart cities, and smart hospitals, enterprise custoners

| ease substantial conputing and network resources from operators and
require flexible resource managenent to support agile business
operations. Therefore, these custoners’ systems need the Conputing-
Aware Traffic Steering (CATS) northbound interface to achieve greater
flexibility in business optimzation. The CATS northbound interface
is a standardi zed set of interfaces that governs interactions between
the CATS system and upper-|ayer applications, software, and services.
It defines interaction protocols, data nodels, nessage formats, and
procedures. Unlike the southbound interface, which carries detail ed
information, it delivers stream ined managenent capabilities by
simplifying interface data structures. Positioned between the three-
| ayer CATS architecture and scenario-specific applications, it is
primarily invoked by user managenent platforns, user business
orchestration systems, Al inference platforms, and other application
services. However, the current lack of a unified standard interface
for CATS |l eads to protocol heterogeneity, incomnpatible data formats,
and inconsistent functionalities. This nakes unified managenent and
coordi nated scheduling of multi-vendor, nulti-domain CATS systens
difficult, restricting |large-scale deploynment. A unified northbound
interface specification is therefore urgently needed.
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1.

3.

2. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al

capitals, as shown here

Definition of Terns

Conputing-Aware Traffic Steering(CATS): A traffic engineering

techni que that dynanically steers traffic by jointly considering
computing status, network quality, and service load. Conputing-Aware
Traffic Steering Metric(CATS Metric): A multi-dinmensional indicator
used to eval uate conputing resources, network performance, and
service status for CATS-based traffic decisions. CATS Service Metric
Agent (C- SMA) : A CATS conponent responsi ble for collecting,

aggregating, and reporting service-related netrics such as | oad and
QQE. CATS Network Metric Agent (G NVR): A CATS conponent responsible
for collecting, aggregating, and reporting network-related metrics
such as | atency, packet |oss, and bandw dth. CATS Path

Sel ector (C-PS): A CATS core conponent that selects optinmal service

i nstances and forwardi ng paths based on aggregated CATS netri cs.

CATS Service ID(CS-ID): A unique identifier assigned to a CATS service
for service-1evel managenent and policy binding. CATS Service
Contact Instance ID(CSCI-ID): A unique identifier for a specific

i nstance of a CATS service, used for instance-level scheduling and
moni toring. CATS Northbound I nterface(CATS NBI): A standardi zed
interface set enabling interaction between the CATS system and upper -
| ayer management platforms and applications. Operations,

Admi ni stration, and Mii ntenance(OAM: A set of functions for network/
system nmoni toring, fault management, perfornmance measurenent, and

mai nt enance. Quality of Experience(QE): A holistic nmetric reflecting
the end-user’ s perceived quality of a service, considering |atency,
jitter, packet |oss, and service availability. REST

Confi gurati on( RESTCONF) : An HTTP/ JSON- based protocol defined by | ETF
RFC 8040 for configuring and retrieving data nodeled in YANG YANG
A data nodel i ng | anguage defined by | ETF RFC 7950, used to nodel
configuration and operational data for network and service
managemnent .

Overall Architecture of the CATS Northbound Interface

Fu, et al. Expi res 30 Novenber 2026 [ Page 5]



I nternet-Draft draft-ftzhswj - cat s- nort hbound- api - 00 May 2026

3.

3.

3.

4.

4.

1. Northbound Interface Conponents

The CATS nort hbound interface consists of three conmponents, listed
fromtop to bottomas follows: Application Adaptation Mdul e
Connected to upper-layer nmanagenent platforns, business orchestration
systens, and application services (e.g., AR/VR Al inference
platforns), acting as the northbound interface callers. Interface
Servi ce Modul e: The core functions of the CATS northbound interface,

i ncludi ng protocol adaptation, data nodel parsing, functional |ogic
processing, and security control nodules, serving as the core of this
standard. CATS Adaptati on Modul e: Connected to internal conponents
of the CATS system which receive northbound interface instructions
and execute scheduling logic. To sinmply user’s operations, it's
mai nl y used by C- SMA.

2. Interaction Rel ationships

The interaction nodes of the northbound interface are divided into
synchronous request-response and asynchronous subscri ption-push
Synchronous interaction: The upper layer initiates requests for
query, configuration, and policy delivery, and the CATS interface
returns responses synchronously (e.g., resource query, policy
configuration). Asynchronous interaction: The upper |ayer subscribes
to netrics and alarns, and the CATS interface pushes data in rea
time (e.g., conmputing |l oad, fault alarns).

3. Interface Positioning

Uni que Entry Point for NBI: Al upper-layer CATS-rel ated operations
access the systemthrough the northbound interface, enabling unified
managenment and control. Stateless Interaction: Interface
interactions are session-independent, supporting high availability
and | oad bal ancing. Cross-Domain Interoperability: It supports
uni fi ed northbound access for both single-donmain and nulti-donain
CATS systens, adapting to diverse scenarios of carriers and
enterprises.

Interface Protocol and Transm ssion Specifications

1. Basic Specifacation

The CATS northbound interface nandatorily adopts the RESTCONF
protocol (IETF RFC 8040), transnmitted over HITP with a unified JSON
data format and conpatibility with YANG data nodel s
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Transm ssion Security

Interface transm ssion mandatorily uses TLS 1.3 encryption; plaintext
HTTP transm ssion is prohibited. Port: Default port 443, wth
support for customports. Certificate: X 509 certificates are used
for mutual authentication to ensure the authenticity of both

communi cating parties

URI Nam ng Conventi on
The northbound interface URI follows a hierarchical nam ng rule.
Versi on Conpatibility

Interface versions adopt path-based versioning (vl/v2) to support
backward conpatibility: Legacy interface versions renmmin avail abl e,
while new features in |ater versions use independent paths. Wen
extendi ng data nodels, newy added fields are optional by default and
do not affect parsing of ol der versions.

Dat a Mbdel Specifications

Dat a Mbdel i ng Language

The core data nodels are defined using YANG 1.1 (I ETF RFC 7950),
supporting JSON format mapping. They reuse the | ETF CATS netric
nmodel (draft-ietf-cats-netric-definition) and add northbound-specific
fields.

Core Data Model s

1 CATS Resource Mdel (cats-resource.yang) TBA

2 CATS Policy Mdel (cats-policy.yang) TBA

3 CATS Metric Model Adopts the three-level CATS netric nodel
in

4

ed in draft-ietf-cats-nmetric-definition
CATS Al arm Model (cats-al armyang) TBA.

Nor t hbound | nterface Functions
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6.1. Resource Managenment Modul e

Provi des query capabilities for CATS sites, service instances, and
conputi ng/ network resources:

a. Shall support querying the list and status of all service sites
Wi thin user perm ssions.

b. Shall support querying conputing resources (CPU GPU utilization,
computing score) and network resources (Il atency/packet |oss/

bandwi dt h, network score) of a specified site.

c. Shall support querying the status, |oad, and QoE score of a
service instance identified by a specified CS- 1D/ CSCl-1D.

d. May support querying global Level 2 aggregated nmetrics of CATS.
e. TBD.

6.2. Policy Managenent Mbdul e
Supports querying, selecting, nodifying, deleting, enabling/disabling
traffic steering policies for each CATS servi ce:

a. Shall support creating static/dynamn c/hybrid steering policies

(binding CS-ID, priority, trigger threshold, target instance).
b. Shall support querying all policies or details of a specified

policy.
c. Shall support updating policy trigger conditions, priority, and
target instances.
d. Shall support enabling/disabling a specified policy.
e. Shall support deleting invalid policies.
f. TBD.
6.3. Metric Subscription Mdule
TBD.
6.4. Al arm Managenent Modul e
TBD.
6.5. Configuration Managenment Mdul e
TBA.

7. Message Fornmat and Interaction Procedures

7.1. Ceneral Message For nat

8.1.1 Success Response (JSON) TBA.
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7.2. 8.2 Typical Interaction Procedures

8.2.1 Resource Query (Synchronous CET) TBA
8.2.2 Policy Provisioning (Synchronous POST) TBA.
8.2.3 Metric Subscription (Asynchronous POST) TBA.
8.2.4 Al arm Subscription (Asynchronous POST) The procedure is the
same as metric subscription. Alarmdata is pushed in real tine upon
successful subscription.
8. Interface Security Requirenents
TBA.

9. | ANA Consi derations
This nmeno i ncludes no request to | ANA
10. Security Considerations
Thi s docunent should not affect the security of the Internet.
11. References
11.1. Normative References
[ 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>.
11.2. Informative References
[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi rement Level s", BCP 14, RFC 2119,
DA 10.17487/ RFC2119, March 1997,
<https://www. rfc-editor.org/info/rfc2119>.

[ exanpl eRef M n]
Surnane, Initials., "Title", 2006.

[ exanpl eRef Or g]
Organi zation, "Title", 1984, <http://ww. exanpl e.conm >.

Appendi x A.  Appendix 1
TBD.
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