EmergencyHam Network (EHN)

Scenarios & Use Cases Document

1. Purpose

This document provides practical examples of how the EmergencyHam Network (EHN)
operates in real-world scenarios.

It demonstrates how identity-based messaging, multi-network routing, and resilient
transport enable communication across diverse environments, including degraded or
disconnected conditions.

2. Design Context
EHN is designed to:

» operate across heterogeneous networks (LoRa, RF, SMS, IP)
» support both human and machine-generated communication
» function during infrastructure outages

» provide educational and experimental value

3. Scenario 1: Flood Alert

Situation
A water level sensor detects rising flood conditions near a river.
Flow

1. Sensor generates telemetry (TLM)

2. Message is formatted using EMP

3. Gateway receives and routes message:
— via mesh (LoRa)
— via SMS (if available)
— via internet (if available)

4. Operator receives alert
5. Operator sends command (CMD) to trigger escalation
6. System acknowledges (ACK) delivery

Key Concepts

* multi-network routing



* priority escalation
* reliable delivery with acknowledgment

4. Scenario 2: Wellness Monitoring

Situation

A remote environmental sensor reports temperature and air quality hourly.
Flow

1. Initial full telemetry frame sent

2. Subsequent messages send only changes (delta updates)
3. Messages routed via low-bandwidth RF mesh

4. Data collected at gateway and made available locally

Key Concepts

+ efficient bandwidth usage
» periodic telemetry
* low-power sensor operation

5. Scenario 3: SMS to Mesh to Ham

Situation
A user sends a message from a mobile phone into the EHN system.
Flow

SMS received by gateway

Phone number mapped to logical identity
Message converted to EMP format
Routed across mesh network

Delivered via ham radio relay

Response returns via reverse path

2R NS

Key Concepts

* identity abstraction
» cross-network translation
+ gateway-based interoperability

6. Scenario 4: Absolute Emergency Broadcast



Situation
An urgent emergency message must reach all operators.
Flow

1. ALERT message generated with highest priority
2. Routing layer selects multiple paths:

— mesh

- SMS

— internet

3. Messages sent simultaneously (multi-path)
4. Retries triggered until delivery confirmed
5. Operator escalation if needed

Key Concepts

* multi-path delivery
+ priority handling
» redundancy for critical communication

7. Scenario 5: Disconnected Operation
Situation

A region loses internet connectivity.

Flow

1. Gateways continue operating using local directory cache
2. Messages routed via RF (LoRa / ham)
3. Store-and-forward queues messages for later delivery
4. Limited updates exchanged via RF
5. When connectivity returns:

— queued messages delivered

— directory synchronized

Key Concepts

« offline resilience
» store-and-forward
+ eventual consistency

8. Scenario 6: STEM Education Deployment

Situation



Students deploy environmental sensors as part of a school program.
Flow

Sensors collect environmental data

Data transmitted via LoRa to gateway

Gateway provides local dashboard access

Students analyze real-world data

In emergencies, same network provides situational awareness
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Key Concepts

* educational value
* real-world application
* dual-use system (learning + resilience)

9. Summary
These scenarios demonstrate how EHN:

* connects diverse communication systems

+ enables identity-based routing

* maintains operation during outages

* supports both education and emergency communication

EHN is designed not just as a communication protocol, but as a practical, deployable
system for real-world use.

EmergencyHam Network (EHN)
Connecting People, Devices, and Networks When It Matters Most.



