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Background & Motivation
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Scope of NMA NTI

NMA approach

• AI-driven NMAs are deployed in production network controllers for fault diagnosis, service remediation, and feasibility 
analysis. 

• A common pattern has emerged: task delegation above data operations. NMA internally acquires data, correlates, and acts; 
the OSS receives structured feedback. 

• This document defines the problem statement for the Northbound Task Interface (NTI)

Traditional approach
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Use cases 1: L3VPN Performance 
• Scenario: VPN-Corp-A L3VPN has 2–5 second micro-burst packet loss during peak hours. Five-minute averaged metrics remain normal; 

threshold-based alarms do not trigger.

• Analysis: OSS need explicitly orchestrate the diagnostic workflow — deciding which YANG models to query, in what order, how to 
correlate cross-node data. But there is no semantics to delegate an end-to-end diagnostic task as a single unit.

• Gap: ①How the OSS expresses goals, constraints, and authorization(Remediation action) and ② how the NMA reports lifecycle state, 
diagnosis process of references to existing IETF YANG models
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OSS -> NTI Task: "Restore VPN-Corp-A to SLA
│                 (loss < 0.1%, latency < 50ms)
│                 and identify root cause"
│
- -> NMA Internal Reasoning 
│
- -> ietf-network-vpn-pm (detects micro-burst pattern)
- -> ietf-interfaces (correlates drops across nodes)
---> ietf-sr-policy (SR path policy issue)
---> ietf-twamp&ipfix (active measurement per hop)
---> data analysis and decision 
--->Action: Auto-remediated (SR-TE policy adjusted)
- -> NTI Result: Status: COMPLETED

P-2 PEPE P-1

VPN-Corp-A

Example OSS operation logic:
-> get ietf-network-vpn-pm (avg loss over 5min: NORMAL)
│
-> get ietf-interfaces (counters: no sustained discards/errors↑)
│
-> get ietf-alarms (no threshold-crossing alert)
|

-> get ietf-sr-policy (path: PE-ingress → P-1 → P-2 → PE-egress)
|
-> human analysis and decision

VPN-Corp-B
Gap①

Gap ②
v.s.



Use cases 2: Cross-Domain Hardware Fault with Human Repair
• Scenario: 5G base station connects to IPRAN access via fiber to PE-agg-01. Optical RX at PE-agg-01 

drops to -28 dBm (below -20 dBm threshold). 

• Gap: The IP domain controller NMA successfully diagnoses that the root cause lies in the gNB-001 
optical transceiver (degraded TX power). However, the NMA cannot perform physical replacement. The 
OSS needs:

• ①A task state that means “diagnosed, awaiting external human action“ ②Structured task output data: 
location, action, estimated duration, business impact ③analysis trace: references to standard YANG-
modeled data supporting the conclusion
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Example OSS operation logic:
OSS  -> get ietf-l3-topology (PE-01: admin-up, oper-down)
│
->  get RAN monitoring (no power alarm)
│
->  OSS correlates: "Likely gNB optical transceiver or fiber fault"

OSS  ->  NTI Task: "Determine root cause and restore service,
│                 or prepare structured human repair action"
│
->  NMA Internal Reasoning
│
->  ietf-interfaces (PE  admin-up, oper-down)
→ietf-alarms LOS on PE-01; RX optical power low (-28dBm)
→ optical –module state (gNB facing side)
----> Conclusion: gNB optical transceiver degraded
│
------>  NTI Result:
Status: SUSPENDED — HUMAN REPAIR REQUIRED
Location: gNB-001 site
Suggested Action: Replace optical transceiver 



Use Cases 3 — Capability Discovery

• Not all NMAs support the same tasks.
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nma-capabilities:                                            
example supported task type:                                            

- fault-diagnosis
- Auto-remediate
- what-if-analysis

NMA A

• Fault diag
• Auto-remediate
• Resource check

NMA  B

• Fault diag
• What-if analys

NMA  C

• Advisory only 
• Alarm 
correlation only



Gap Analysis Summary
• NMA assumes the Controller NBI architecture and adds a intent/task abstraction layer above it

• Three types of gaps identified:
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• Task Delegation Structure    → Unified machine-readable format
• Intent Expression                   → Goal + constraints, not GET/SET
• Task Lifecycle                         → Common state machine 

• Capability Discovery          → Machine-readable catalog 
• Evidence Correlation         → Reference standard YANG instances

• Authorization Boundaries     → What NMA may do autonomously   

Type 1
Interface &
Semantics

Type 2
Capabilities &
Data

Type 3
Operational
Status

Network Controller 

Network Devices

NMA
NBI (RFC 8969, etc.)

new NTI



Next Step

• Collect requirements and feedback
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