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AID Edge Inc. Telecom Reliability Engineering Doctrine (TRED)

Document Reference: AID-TRED-2026-V1.0

Classification: Proprietary & Confidential / Operational Reference

Approval Status: Foundational Reference Edition

Target Stakeholders: VP NOC, CTO Office, Principal SRE Architects, Managed Services Leads,
TAC Leadership

Scope: 4G / 5G / Hybrid RAN-Core Operations (Satellite & NTN future-ready)

0. Document Control & Maturity Matrix

This doctrine utilizes a maturity-based framework to ensure operational stability.

Status Definition Operational Readiness

- Operational Standard Operating Procedure (SOP) Immediate Deployment
Guideline Strategic Framework / Best Practice Requires Tooling Integration

@ Forward-Looking  Research & Development / Roadmap Strategic Planning Only
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1. Strategic Intent: Why This Doctrine Exists @

Telecom networks are stochastic physical systems, not just distributed software stacks. They
operate under the unique constraints of RF physics, multi-vendor heterogeneity, and extreme

regulatory SLAs.
Traditional reliability models are insufficient because:

e Legacy Fault Management (FM) is purely reactive and threshold-based.
e Cloud-Native SRE assumes deterministic logic and homogeneous infrastructure, which

Telecom violates.

The TRED Mandate: To transition NOC operations from "Observability-heavy" to "Decision-

reliable". The challenge is not seeing the data; it is the disciplined governance of intervention.

2. The Current State: Operational Realities -

Modern NOCs suffer from a Doctrinal Failure, not a tooling failure. Key pain points include:

e KPI Blindness: Mean-based KPIs mask localized "tail" suffering.

e Alarm Desensitization: High-volume, low-signal noise leads to "Escalation Fatigue".

e The "Green Dashboard" Trap: Latent degradations (False Calm) incubate behind
healthy-looking node statuses.

o Night-time Paging: For events without measurable customer impact, eroding operator

resilience.
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Root Cause: Most monitoring systems answer "What changed?" Very few answer "Should a

human intervene now?"

3. Telecom Reliability Engineering (TRE) vs. Classical SRE -

TRE is defined as the engineering discipline responsible for governing human and automated

intervention in probabilistic, physics-constrained systems.

Feature Classical SRE Telecom Reliability (TRE)

System Logic Deterministic / Logic-bound Probabilistic / Physics-bound
Failure Mode Discrete / Binary Continuous / Emergent

Primary Metric Service Uptime Decision Correctness
Infrastructure Homogeneous Multi-vendor / Spatially Correlated
Remediation Speed Seconds/Minutes (Rollback) Hours/Days (Physical Constraints)

4. The Physics of Reliability: Continuous Degradation @

In Radio networks, failure is rarely binary; it is a gradual erosion of quality.

o Emergent Collapse: Factors like SINR drift and interference accumulate non-linearly.
o The Threshold Fallacy: Static thresholds fail to capture the temporal and spatial context

of RF health.
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e The Doctrine: Reliability must be inferred from signal dispersion, not observed from

discrete alarms.
Key Principle:

A CPU crash is discrete. A SINR collapse is emergent.

5. Operational Taxonomy: Monitoring, Alerting, Paging -

AID Edge mandates the strict separation of operational intent to prevent system instability.

1. Monitoring: Building contextual awareness (Zero human interruption).
2. Alerting: Requesting attention for non-critical drift.

3. Paging: An organizational debt that interrupts human cognition.

5.1 The Black-Box Rule

e Paging decisions must be driven by Black-box signals (User experience / Synthetic
probes / Passive observation).
e White-box data (Vendor counters / FM alarms) is reserved for Root Cause Analysis

(RCA) after the human is engaged.
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5.2 White-box vs. Black-box Monitoring

Type Sources Purpose
White-box PM counters, FM alarms, Node metrics RCA, Validation, Configuration
verification
Black-box Synthetic probes, User-plane observation, Decision triggering, SLA validation,
Experience inference Hidden failure detection

6. Extended Golden Signals for Telecom -

To achieve predictive reliability, AID Edge utilizes a four-layer signal model:

Layer Key Metrics Purpose
Service Experience  Accessibility, Retainability, User-plane truth

Latency/Jitter/Throughput percentiles

RF Health RSRP/RSRQ distributions, SINR slope variance, Physical layer reality

Interference topology

Load vs. Capacity PRB utilization (tail), Scheduler contention, HARQ Resource stress detection

ratios, Compute entropy

Imminent Failure Weak-signal drift, Timing Advance instability, Predictive early warning

Handover anomaly clustering

Core Insight:

Averages reassure. Dispersion reveals risk.
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7. The Paging Doctrine: Organizational Governance -

A Page is Organizational Debt. It consumes:

e Human attention

Sleep quality

Cognitive clarity

Organizational resilience

7.1 The Three-Condition Paging Gate

Paging is strictly forbidden unless all three conditions are met:

1. SLA Impact: Direct or imminent user-facing impact is verified.
2. Automation Failure: No safe, reversible automated remediation is available.

3. Human Value-Add: The situation specifically requires human judgment or prioritization.

7.2 Paging Effectiveness Metrics

e MTBI: Mean Time Between Interruptions
o False Positive Page Rate

e Post-Page Action Necessity Ratio
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8. False Calm: Managing Silent Failures -

False Calm is the most dangerous failure mode as it erodes trust silently.

o Definition: Vendor alarms silent, KPls nominal, but service degradation forming beneath
thresholds.

o Typical Causes: Gradual RF interference, micro-saturation, transport variance, control-
plane stress.

e Doctrinal Response: X DO NOT PAGE. OPEN PROACTIVE TICKET.
Process:

Open engineering ticket with full correlation context
Attach spatial-temporal analysis

Prepare escalation playbooks

R e

Schedule for business-hours resolution

9. Decision Taxonomy & Signal Mapping -

Every signal entering the NOC must be classified into exactly one category:
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Class Meaning Action Owner

PAGE Immediate human impact Interrupt human NOC L2/L3
TICKET Engineering work required Schedule work Engineering Team
DASHBOARD Context only Observe only All teams

DROP Noise/Redundant Suppress at source System

Unclassified signals indicate design failure.

Explainability is mandatory: Every decision must answer "Why did this occur?"

10. Automation Boundaries: The Human-in-the-Loop

Autonomy is earned through maturity, not assumed at launch.

10.1 Safe Automation Characteristics

e Reversible: Can be rolled back without service impact
e Low Blast Radius: Affects limited subscribers/nodes

e Observable: Clear success/failure metrics

10.2 Unsafe Early Automation

e RF parameter changes under load
e Wide-area configuration actions
e Policy trade-off decisions

e Core network routing changes
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10.3 Human Roles Remain Critical

e Policy authors
e Exception handlers
e Outcome supervisors

e Playbook designers

11. Postmortems & Feedback Cycles -

Every Page event triggers a Blameless Postmortem focused on:

1. Could this have been a ticket? (Paging Gate analysis)
2. Could this have been automated? (Runbook-to-playbook conversion)

3. Could this have been detected earlier? (Signal sensitivity tuning)

Outcome: Runbooks executed repeatedly must evolve into automation playbooks.

12. From Doctrine to Architecture: The AID Edge Engine

The AID Edge Decision Engine is the technical implementation of this doctrine:

Component Function TRED Alignment
Decision Inference Engine Applies Paging Gate logic, classifies signals Chapters 7 & 9
Noise Suppression Layer Filters vendor noise, deduplicates alerts Chapter 5
Black-box Assurance Module Validates service health independently Chapter 6
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Explainability & Audit Trail Provides decision rationale, audit logs Chapter 9

Positioning: AID Edge does not replace OSS/NMS. It governs human interruption logic above

them.

13. Vendor Environment Mapping (Ericsson vs. Nokia)

Ericsson ENM Environment:

¢ White-box Sources: ENM PM counters, Ericsson-specific FM codes
o Black-box Integration: Synthetic testing via ENIQ, U-Plane capture via EDA

o Paging Gates: SLA validation via Ericsson SLA Manager correlation

Nokia NetAct Environment:

e White-box Sources: NetAct PM, Nokia-specific alarm catalog
e Black-box Integration: Nokia AVA for Al/ML insights, CloudBand for NFV

o Paging Gates: Service Assurance Manager integration for KQl validation

Multi-Vendor Strategy:

e TRED principles apply uniformly across vendor domains
e Vendor-specific adapters normalize white-box data

e Black-box signals remain vendor-agnostic truth source
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Appendix A: Glossary of Terms

Term Definition

TRED Telecom Reliability Engineering Doctrine

TRE Telecom Reliability Engineering

False Calm Silent degradation with nominal KPIs

Paging Gate Three-condition check before human interruption
Organizational Debt Cumulative cost of unnecessary interruptions
Black-box Signal Service-centric, vendor-agnostic observation
White-box Data Vendor-specific counters and alarms
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Appendix B: Reference Architecture Diagram
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Document History:

e Version 1.0 (January 9, 2026): Initial release

e Version 1.1 (Planned Q2 2026): SLO/Error Budget expansion
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