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Foreword

* Opinions expressed during this presentation are the views of
the presenters, and should not be considered the views or
positions of the Ethernet Alliance.

Per IEEE-SA Standards Board Bylaws, Dec 2016

“At lectures, symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall make it
clear that his or her views should be considered the personal views of that individual rather than the formal position of IEEE. ”
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Our Mission and Priorities
We are a global community of

system vendors, component
suppliers and academia

> Our Mission

* Promote technologies and products based
on existing and emerging IEEE 802 Ethernet
standards

* Accelerate industry adoption

* Demonstrate multi-vendor interoperability

> 2018 Strategqic Priorities

i The Voice of Ethernet
* Interoperability

e Education
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Today’s Speakers

Chad Jones David Tremblay Sameh Boujelbene
Chair, IEEE P802.3bt Chair, PoE Subcommittee, Senior Director

4PPoE Task Force Ethernet Alliance Dell’Oro Group, Inc.

Cisco Systems, Tech Lead Aruba by HPE, System Architect
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What is Power-Over Ethernet?

“Power over Ethernet
or PoE describes any of
several standardized or

ad-hoc systems which

pass electrical power

along with data on
Ethernet cabling.”
WikiPedia,

the Internet’s Source of
Approximate Truth

IEEE 802.3af
PSE=15.4W
PD=13W
Type 1

2003
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IEEE 802.3bt
PSE=90W

Type 4
PD=71W P

PSE=60W T

IEEE 802.3at PD=51W
PSE=30W :
PD=25.5W
Type 2

T Ratification expected
2009 Sept 2018




IEEE 802.3 PoE Overview

PoE Types 2-Pair PoE+ - Type 2
and Classes | 2-Pair PoE - Type 1 )
Class 0 1 2 3 4
PSE Power (W) ||[15.4 4 7 15.4 30
PDPower (W) || 13 | 384 | 649 | 13 J| 255
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PoE Provides a “Power Overlay” to Ethernet

e Detection of an Ethernet device capable of receiving PoE power

e Power Classification provides granular power levels to minimize wasted power

 Power is injected by the PSE (Power Source Equipment) on the isolated side of the transformer
e The PD (Powered Device) picks up the power on the isolated side of the transformer

Switch/Hub AF/AT System Powered End Station

Data pair g‘

Power
! Powered
Sourcing Device

Equipment L
PSE (PD)

Data pair gl

Data pair

| Data pair

An Isolated
DC/DC
maintains
isolation to low
voltage circuits
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POE MARKET OPPORTUNITY

Sameh

www.ethernetallia



PoE Enabled Devices

100 -

Other Devices (Security Cameras, Badge Readers, Point of Sale,
Medical Devices, NAS..)

Port Shipments in Millions

IP Desk Phones
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802.3bt Driver #1

New Features Coming to Traditional End Equipment

Telepresence

802.11ac &
Increased # of Bands

TPZ Heaters Analytics
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802.3bt Driver #2

Emerging PoE Applications

Building Automation

Power Gateways
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Network Attached

Storagﬂ

Industrlal Controls
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L2+L3 Ethernet Switch Port Shipments -
Campus (SMB+Enterprise)

850M PoE switch ports expected
960 ~ 1 . .
to ship over the next five years.

SMB
(< 200 wired devices)

280 -

Enterprise

Port Shipments in Millions

DELLORO
GROUP
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L2+3 PoE Switch Port Shipments

220 -
5.0 Gigabit Ethernet

2.5 Gigabit Ethernet

110 -

1 Gigabit Ethernet

Port Shipments in Millions
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INTRO P802.3BT
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IEEE 802.3bt Intro

* Targeting ratification in September 2018

* Adding two more Types, 4 new classes
— Type 3, Classes 5 and 6
— Type 4, Classes 7 and 8
* Defined over CAT5 or better cable system
— 12.5 ohm loop resistance per pairset, two pairsets is 6.25 ohms
 Main focus is to use all 4 pairs in the standard Ethernet cable,
802.3af and 802.3at were intentionally limited to only 2-pair power

(expressly prohibited to operate simultaneously over both
powering Alternatives).
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|IEEE 802.3bt New Features

Supports 4-pair power, which is more efficient than 2-pair for the existing
Classes

Supports increased power level up to 71.3W for PDs

Added the channel definition for 2.5G/5G/10Gbps PoE operation

Short MPS: A modification of Maintain Power Signature that improves the
minimum standby power by a factor of ten.

Autoclass: Allows the PSE to optimize the power budget by measuring loss
from the PSE

Dual Signature PDs: A PD that has two independent ‘power channels’ on
one interface

Connection Check: A method to determine the PD architecture and sanity
check the cable
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IEEE 802.3bt Types and Classes

: P :
Assigned S Available Power

Type # Pairs Sourced
Class at PSE (W) at PD (W)

1 3
2 3
3 3
4 3
5 3
6 3
7 4
8 4
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IEEE 802.3 PoE Overview

PoE Types 2-Pair PoE+ — Type 2
and Classes | 2-Pair PoE - Type 1 ) ( 4-Pair PoE in Standardization |
Class 0 1 2 3 4 5 6 7 8
PSE Power (W) ||| 15.4 4 7 15.4 30 45 60 75 90
PD Power (W) (| 13 384 | 649 | 13 J| 255/ 40 51 62 | 713 |
X 4-Pair PoE - Type 3 ) 4-Pair PoE
Type 4
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PD Class and Power Demotion

* PD presents REQUESTED Class during Physical Layer Classification

* PSE indicates ASSIGNED Class using the number of class events
oresented during Physical Layer Classification

— 1 class event indicates Class 3 max

— 2 or 3 class events indicates Class 4 max
— 4 class events indicates Class 6 max

— 5 class events indicates Class 8 max

* Assigned Class can be less than Requested Class. This is Power
Demotion.
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IEEE 802.3 PoE Compatibility

* Type 3-4 devices are required to be backward compatible with Type 1-2 devices

PD requested Class

- requested power granted

power demoted to Class 3

power demoted to Class 4

. power demoted to Class 6

cannot provide power at all

PSE available Class
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Short MPS Power

Pulse Dropout Standby
Amplitude m

af/at 10mA 75ms 250ms 200mW*
bt 3, 4 1-4 10mA /ms 310ms 13mW
bt 3,4 5-8 16mA 7ms 310ms 20mW

802.3af MPS specification yielded about 200mW in sleep mode
Short MPS yields a 20mW max
Short MPS is indicated to the PD by a long first class event

All Type 3 and Type 4 PSEs are required to support short MPS

*includes an AC component not represented in table
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Autoclass

e Autoclass allows PSEs to allocate the precise amount of power needed
by the PD, including the cable loss. It requires a PD to be able to draw its
maximum power consumption. Autoclass works with both Physical
Layer and Data Link Layer classification (can be triggered by either).

Example:
Physical Layer PD L1: Class 6 PSE
Classification 45W Cable =20m 60W

Autoclass PD AutoClass: 46 W PSE
45W Cable =20m 47.6\W
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Signature Configuration of PDs

Single Signature

RJAS5 | _ Detect, Load
Class
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Signature Configuration of PDs

Dual Signature

PD
Detect, Load
Class

RJ45

PD
Detect, Load
Class
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Connection Check

* The mechanism a 4-pair capable PSE uses to probe the PD to
find out if it is a single-signature configuration, a dual-
signature configuration, or an invalid PD
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P802.3bt Explained

* The Ethernet Alliance published a white paper that gives an overview
of the P802.3bt standard

https://ethernetalliance.org/wp-content/uploads/2018/04/WP EA Overview8023bt FINAL.pdf
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https://ethernetalliance.org/wp-content/uploads/2018/04/WP_EA_Overview8023bt_FINAL.pdf

ETHERNET ALLIANCE POE CERTIFICATION
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Ethernet Alliance PoE Certification Program E\Q

EA Certified
™

e Certified products Pass PSE Class Interoperable PD Class

certification test plan m @@ m @,\3

— Ba sed on IEEE Std 802.3™-2015 EA Certified EACertified  EACertified ~ EACertified,  EA Certified,

Type 1-2 PoE Specifications m m m

* Confidence of interoperability EA Certified, A Certifie,  FACertied, EACerte,

between certified products &@ m

* Gen 2, based on IEEE 802.3bt, A Certned, A cened, A certieq,

in development @\D

EA Certified EA Certified
™ ™
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https://ethernetalliance.org/poecert
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https://ethernetalliance.org/poecert

Summary

 |[EEE 802.3bt PoE Standard anticipated Sept 2018
— Supports increased power level up to 71.3W for PDs
— New features

* Diverse range of new applications will drive over 1 Billion of
PoE enabled switch ports and devices over next five years

e Ethernet Alliance Certification will provide direction and
confidence in interoperability between certified devices
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Links of Interest

The Ethernet Alliance
Ethernet Alliance PoE Certification Program

Ethernet Alliance PoE Certification Product Registry

Press Releases
White Papers

FAQ

Joining the Ethernet Alliance



https://ethernetalliance.org/ea/
https://ethernetalliance.org/poecert
https://ea-poe-cert.iol.unh.edu/
https://ethernetalliance.org/poecert/press-releases/
https://ethernetalliance.org/poecert/white-papers/
http://ethernetalliance.org/wp-content/uploads/2017/05/PoE-FAQ.pdf
https://ethernetalliance.org/about-us/how-to-join/
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If you have any questions or comments, please email

Ethernet Alliance: visit
in Join the Ethernet Alliance

[3 Follow @EthernetAllianc on Twitter

¥ Visit the Ethernet Alliance on
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mailto:admin@ethernetalliance.org
https://www.facebook.com/pages/Ethernet-Alliance/175317229233420
http://www.ethernetalliance.org/
http://us.linkedin.com/company/ethernet-alliance

