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Interoperability Seminar Agenda

Start End Topic Presenter
08:30 09:30 Registration

09:30 09:35 Safety Moment JoeVale
09:35 09:50 Opening, Welcome and Overview Phil Beecher
09:50 10:10 Wi-SUN Certification Program / FAN1.1 Status Update Phil Beecher
10:10  10:40 Duke Energy Joe Vale
10:40 11:00 Coffee Break

11:00 11:20 MemberSlot 1 Cisco

11:20 11:40 MemberSlot2 Landis+Gyr
11:40 12:00 MemberSlot3 Itron

12:00 12:20 MemberSlot4 MMB

12:20 13:20 Lunch

13:20 13:40 MemberSlot5 Exegin
13:40 14:00 MemberSlot6 Renesas
14:00 14:20 MemberSlot7 Silabs
14:20 14:40 MemberSlot8 Tl

14:40 15:00 Break

15:00 ' 16:30 Interoperability Demonstration and Discussion Leslie Mulder/ Phil Beecher/Marcc
16:30 16:50 Wrapup Phil Beecher

Copyright © 2025 Wi-SUN™ Alliance 2



Wi-SUN
Alliance Overview

Copyright © 2025 Wi-SUN™ Alliance




Alliance

What is
Wi-SUN
Alliance?

INTEROPERABLE RELIABLE SECURE

A global ecosystem of member companies seeking to accelerate the implementation of
open standards-based Field Area Networks (FAN) and Internet of Things (loT).
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Alliance

An Established
Leader Enabling
Innovation in
Smart Solutions
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An EStathhe.d Wi-SUN Alliance delivers secure communications
Leader Enablmg solutions for large networks

Innovation in * Promotes multi-vendor interoperability, vendor competition,
Smart Solutions and customer choice

* Global reach and applicability

* Enables diverse ecosystem of solution providers including
product vendors, silicon vendors, cities, utilities, government
institutions, and academia to collaborate on smart solutions

* Robust certification program to ensure interoperability,
for wireless devices for outdoor Field Area Networks (FAN),
Home Area Networks (HAN) and other loT networks

Copyright © 2025 Wi-SUN™ Alliance 6



§
wAlliance
Wi-SUN supports applications that enhance

efficiency, quality of service and resilience including:

Target

. . * Smart utilities: Advanced Metering Infrastructure (AMI), Peak
Appllcatlons Load Management, Distribution Automation and Smart
Metering, Water and Gas metering and infrastructure

* Smart cities: Street lighting, infrastructure management, smart
parking, environmental sensing, smart signs, traffic and
transport systems

* Smart home: in home displays, smart thermostats, air cond,

heating, energy usage displays and health and well-being
applications

* M2M: Agriculture, structural health monitoring (e.g. bridges,
buildings, etc.), monitoring and asset management
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A global organization with members in 46

countries
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Wi-SUN member
companies

\\

Alliance

A complete ecosystem from silicon to solutions

u“

Design Services End Products

Education and

. loT Platforms
Training

Testing
Services

Network
Management
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» 120 million Wi-SUN
FAN Capable Devices

Physical Layer (PHY) compliant
with Wi-SUN FAN

1 million FAN1.1 Certified
meters deployed

AGuidehouse
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Wi-SUN
Technical Profiles
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Profile Specifications for Smart City/Utility Applications

FIELD AREA NETWORK (FAN) Profile

FAN 1.0 and FAN 1.1 Profile Specification approved
Supports IEEE802.15.4-SUN PHY/MAC, 6LowPAN, and IPv6
Supports multi-hopping operation and frequency hopping
Supports encryption (AES) and authentication (802.1x)
Specification is standardized as IEEE Std 2857-2021 and ANSI 4957
Adoption by IEC/ISO in progress

> 110 certified products from >36 vendors

FAN: Communication Between Smart Meters and Distribution Automation

\\

Alliance

HOME AREA NETWORK (HAN) Profile

Profile Specification is approved (Wi-SUN profile for ECHONET Lite)
Support IEEE802.15.4g/4e PHY/MAC, 6LowPAN, and IPv6

Support encryption (AES) and authentication(PANA)

Specification is standardized as TTCJJ300.10

> 100 certified products

HOME AREA
NETWORK

HAN: Communication between
HEMS controller and HAN device

TEPCO B-ROUTE: Communication
between Smart Meters and HEMS

loT Route: multi-network service

between smart meters and other
devices
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Wi-SUN Field Area
Networks (FAN)
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WIi-SUN FAN Use Cases @Auiance

Network Operations Center

Public or Private WAN Backhaul

.0' Cellular Fibre Ethernet

.

.

M .
L

NVM

L e
L] ? s s 4‘4 i /
LA Ul Wﬂm.,/

Wi-SUN FAN RF Mesh

e

Advanced EV Charging Distribution  Direct Load  gcapa Distributed Water and Gas Outdoor Traffic Parking Stkr‘ucm:al Agriculture
Meter Infrastructure  Automation  Control Generation Metering Lighting  management €a
Infrastructure
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FAN Stack Technical Overview
Wi-SUN focuses on the communications layer

( ( N\ [
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Application (outside scope of Wi-SUN,
Apolication depends on deployment needs)
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IPv6 protocol suite

* UDP
* 6LoWPAN Adaptation + Header Compression
* DHCPv6 for IP address management
* Routing using RPL
* ICMPv6
* Unicast and Multicast forwarding

Security
* 802.1X/EAP-TLS/PKI Authentication
¢ 802.11i Key Management

* Optional ETSI-TS-102-887-2 Node 2 Node Key
Management

MAC based on IEEE 802.15.4e + IE extensions
* Frequency hopping
* Discovery / Join
* Protocol Dispatch (IEEE 802.15.9)
* Several Frame Exchange patterns
* Optional Mesh Under routing
PHY based on 802.15.4g
* OFDM and FSK modulations, data rates, and regions
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Wi-SUN PHY
Profile
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* HAN — FSK: data rates 100 kbps

A
wmuance

Wi-SUN PHY * FAN 1.0 — FSK: data rates to 300 kbps
For HAN/FAN * FAN 1.1 — FAN 1.0 + OFDM : data rates from 12.5kbps to 2.4Mbps
Profiles
SUN FSK SUN OFDM
- Multi data - Datarates
rates up to 300 support up to
kbps 2.4 Mbps
- Robust error - high spectrum
correction efficiency

* Global Regional frequency bands support

* Flexible Channel Plan usage

* Optional forward error correction

* Robust RF requirements to mitigate interference

Copyright © 2025 Wi-SUN™ Alliance
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* Multi regional spectrum support provided' by same radio chips

- Simplified PHY certification and interoperability
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Wi-SUN
Test and Certification
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A
Certification delivers Interoperability @A"'ance

Standardization Body Industry Alliance Interoperable Products

IEEES02.11
Wireless LAN

IEEE802.15.4g
Wireless SUN

Wi-SUN Alliance is the certification organization for large scale l1oT Networks
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EEEEE wi-suN Network/Transport layer ceeececee

B \\i sUN MAC layer
B \\iSUN PHY layer : Profile A :: Profile B

Application

Test Scope

* Develops technical specifications of Physical Layer (PHY) and
Medium Access Control (MAC) layers, with Network layer as required

* Develop Interoperability test programs to ensure implementations are interoperable
* Physical layer specification is based on IEEE802.15.4g/4u/4v

* MAC layer may use different options depending on the application

* Profile specifications are categorized based on application types

Within the scope of test and certification

Copyright © 2025 Wi-SUN™ Alliance 21



Test Programs

HAN Profile

FAN Profile

Physical Layer (PHY)

\\

Alliance

Route B
Enhanced HAN
Route loT

Region: Japan

e FAN 1.0

e FAN 1.1 — high speed, low energy

e Supporting multiple regulatory domain globally

e Region: North America, Latin America, Australia, South-East
Asia

e Region: Europe, India

e FSK and OFDM (for FAN profile only)

® Region: North America, Latin America, Australia, South-East
Asia

® Region: Europe, India
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General
Testing
Methodology

A
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- Conformance component — assessing Device Under Test for
conformance to the specification using specialized test
environment

* Interoperability component — assessing Device Under Test
for interoperability with reference implementations

* Two Part Testing

- All testing is conducted by a Wi-SUN appointed Independent

Test Laboratory — Third Party Testing

- Test Laboratory prepares Test Report

* Device Under Test must pass all relevant tests to be eligible for

certification

Copyright © 2025 Wi-SUN™ Alliance 23



PHY
Verification
Program
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- Certification test plan covers 2 frequency bands — 800 MHz and
900 MHz

- Consistent channel plans for different regions operating within
each band

- Simplifies testing for multiple region PHY designs
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* Tests are performed on product or module, NOT just a radio chip.

PHY for FAN * RF device installed on board with antenna and appropriate firmware
Testing and * Tests can be performed on module, dev kits or final production device

.f. - * The PHY tests verify the implementation, i.e. RF chip, components,
veritication layout, firmware.
* Passing PHY Certification confirms:

- that the radio, frame format and content all conform with the Wi-SUN
Alliance PHY Specification

- That the implementation interoperates with other PHY certified
products

* That the implementation is capable of achieving FAN certification (with
FAN compliant firmware installed)
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FAN
Certification
Program
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° FAN Conformance Test Bed
e Test Bed Controller

* Script driven TBC to automate FAN device certification
FAN * TBC controls test bed as certification test plan is

Certification
Testing

executed upon a Device Under Test

* Test Bed Units
Overview * 14+TBUs consti’fute the test IE)ed
* Test Bed Units from multiple vendors

* TBUs implement the APl used by the Test Bed Controller

* Wireshark protocol decoder
* Wireshark protocol decoder is integrated into the TBC and
test bed

Devices must be pretested to verify PHY for FAN
compliance

Copyright © 2025 Wi-SUN™ Alliance
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FAN Certified
Products from
multiple Vendors

https://wi-sun.org/FAN-certified-products/
https://wi-sun.org/certified-products-list/
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Wi-SUN Test ALLIEN ESEUDORADO

Engineering Services

ICTC
reLec e A

. ®
TUVRheinland

Allion, Eldorado, JEMIC, TELEC, TUV Rheinland are Wi-SUN approved test labs
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* FAN Certification Tests are the same for a module and a product

FAN * Certain spot checks may be required when a FAN certified
Certification:

module is included into a product; considerations include
* Are there firmware changes for application program?

MOdUIe or * Does the enclosure change RF performance e.g. receiver sensitivity?

?
Product: * Wi-SUN Alliance and Test labs determine what additional testing

is necessary when a certified module is incorporated into a
product.

* When a module is incorporated into an end product and
submitted for certification, a new Wi-SUN certificate is issued for
the final product
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Wi-SUN PHY for
FAN 1.1
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Wi-SUN FAN 1.1 PHY Operation

Option2 Option3

100kbps 50kbps 25kbps

200kbps 100kbps 50kbps

400kbps  200kbps  100kbps
800kbps  400kbps 200kbps
1200kbps | 600kbps  300kbps

1600kbps
2400kbps

800kbps 400kbps

600kbps

High speed and

increased capacit

Silicon is available from multiple vendors

Long range

Option4

12.5kbps
25kbps
50kbps
100kbps
150kbps
200kbps
300kbps

Copyright © 2025 Wi-SUN™ Alliance
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IEEE8B802.15.4 2020 OFDM

allows for flexible configuration
depending on range and
throughput requirements

A
Wi-SUN FAN 1.1

Generic LPWA

Communication Distance

33



FAN 1.1 Profile
Summary
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FAN 1.1
Topology
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Next generation Wi-SUN FAN 1.1 - AMI 2.0

® Key enhancements include

® OFDM high data rate (IEEE802.15.4)
* Wi-SUN FAN 1.0 is 50kbps to 300kbps FSK modulation ¢

* Wi-SUN FAN 1.1 adds 12.5kbps~2.4Mbps OFDM
modulation

® Multi-data rate communication

* Wi-SUN FAN 1.0 — network-wide preconfigured data
rate

* Wi-SUN FAN 1.1 — dynamically switched data rates
and modulations allows multiple data rates in a single
PAN

€
1
i’

Wi-SUN FAN1.1
router

® Low power protocol

Limited
Function Node

® [EEE 802.15.4 CSL — long term operation, battery life

Wi-SUN FANT1.1 }
of 20 years, and crystal aging from 20ppm to 100ppm

® Extended frequency bands including North America,

Brazil, India, Japan, Europe and Asia Limited provides more than 20

Function Node years of battery life for LFN
Copyright © 2025 Wi-SUN™ Alliance (Ieaf nOde) deViceS 36
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:h
Key Features of FAN 1.1 wmliance

1. HP (High Performance). Node is able to support OFDM up to 2.4 Mbps and negotiate
link modulation and data rate with its neighbors (MDR). Use cases: higher performing
distribution automation for electric utilities, and other low latency applications.

2. LE (Low Energy). Router is able to parent low energy, battery operated nodes (LFN).
Use cases: water, gas metering, low power sensing, etc. Suitable for battery powered
devices.

Status
* FAN 1.1 Technical Profile Specification approved
e PHY layer Certification Program completed (Includes OFDM and “Mode Switch”)
FAN 1.0+ and FAN1.1 HP Certification Test Program complete and deployed
(> 10 products from 6 vendors certified )
TELEC and Allion are Approved Test Labs for FAN 1.1 and PHY testing
FAN 1.1 LE Certification Test Program development in progress
(Test Plan, Test Bed Controller, Test Bed Units, verification all in progress)
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FAN 1.0 1. Specification backward and forward compatibility

* FAN1.1 is backward compatible with FAN1.0, i.e. a FAN1.1 device can
and operate in a FAN1.0 network using ONLY FAN1.0 functionality
FAN 1.1 - FAN1.0+ is forward compatible with FAN1.1 (FAN1.0 specification had

an omission which is fixed in FAN1.0+ )

compatibility

* FAN1.0+ forward compatibly requires FAN1.1 Border Router
* FAN1.1 HP adds OFDM modulation and negotiable data rates —
requires hardware support
* FAN1.1 LE battery devices require FAN1.1 LE Router (or Border Router)
to parent — store and forward of messages to sleeping device.
* (FAN1.0 Router will need sufficient memory and a firmware update)

* FAN1.0+ routers can forward messages for LE devices, but cannot
parent LE end nodes
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Wi-SUN
Alliance
Membership
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Promoter Membership

N
Alliance
* Direct the activities of the organisation

* A seat on the Board of Directors
* Final approval of specifications

Contributor Membership ™
* Monitor and contribute to technical profile specifications and test specifications
* Monitor and contribute to future requirements
Levels * Input requirements to the certification program to ensure alignment with both currently
deployed systems and future needs
* Attend member meetings and interoperability events
* Develop and certify interoperable products based on open standards
* Contribute to an eco-system of interoperable products

Adopter Membership

+ Attend member meetings
* Participation in alliance workshops and developers' conferences
* Approved use of Wi-SUN Alliance logo on promotional materials
* Access to Wi-SUN Alliance marketing collateral and e-newsletter
* Access to a world-class ecosystem of members

Observer Membership (Test Lab/Certification Body)

* Reserved for Test labs and certification bodies
Copyright © 2025 Wi-SUN™ Alliance * Ut|||ty Benefits hlghllghted 46
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How dol jo

n?

S\
wAlliance

Contact us here to express your interest in joining the Wi-SUN

Alliance as a Member

You will be asked to provide your logo for the Wi-SUN site and you
will be supplied the Wi-SUN logo to use on any of your materials

You will receive a welcome pack with further information on the

Alliance, resources available to members and a timeline of future
events which may be of interest to you

Copyright © 2025 Wi-SUN™ Alliance 47
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For More
Information

For more information
or questions contact:

info@wi-sun.org

WWW.Wi-sun.org

Follow us:
www.linkedin.com
Wi-SUN Alliance Group
@W.iSunAlliance

Copyright © 2025 Wi-SUN™ Alliance

2

Alliance

48


mailto:%20info@wi-sun.org
mailto:%20info@wi-sun.org
mailto:%20info@wi-sun.org
http://www.wi-sun.org/
http://www.wi-sun.org/
http://www.wi-sun.org/
https://www.linkedin.com/

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5: An Established Leader Enabling Innovation in Smart Solutions   
	Slide 6: An Established Leader Enabling Innovation in Smart Solutions
	Slide 7: Target Applications
	Slide 8
	Slide 9: Wi-SUN member companies
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Wi-SUN PHY For HAN/FAN Profiles
	Slide 18: Wi-SUN PHY  Global Spectrum 
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Testing Strategy
	Slide 24
	Slide 25: Wi-SUN PHY  Regional Testing Strategy
	Slide 26: Testing Strategy
	Slide 27
	Slide 28
	Slide 29: FAN Certified Products from multiple Vendors  https://wi-sun.org/FAN-certified-products/ https://wi-sun.org/certified-products-list/ 
	Slide 30: Wi-SUN Test Labs
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35: FAN 1.1  Topology  
	Slide 36
	Slide 37
	Slide 38: FAN 1.0  and  FAN 1.1 compatibility
	Slide 45
	Slide 46: Membership Levels 
	Slide 47: How do I join?
	Slide 48: For More Information

