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Webinar Speakers

Charlie Morrison Fell Peter Jones
VP, Field Application Engineering Chairman, NBASE-T Alliance
morrisonfell@commscope.com Distinguished Engineer, Cisco
chairman@nbaset.org
@petergjones
@nbasetalliance
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Agenda
NBASE-T Peter
Who we are Charlie
Next Generation Trends Charlie
Infrastructure for the Future Charlie
' Wrap-up & Discussion Charlie/Peter
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NBASE-T Alliance Overview s gl | D | 4
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= Alliance purpose (www.nbaset.org) Contributors
= Vendor alliance for 2.5G/5G BASE-T ‘#be'm m"m e Hcowscw
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= Alliance role
= Educate the market

= Facilitate interoperability pf st ! SYNOPSys | &TDK
= Enable widespread deployment AN Tektronix e, ’EENA
e pe q — —
= Augment NBASE-T specification as needed —
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NBASE-T Application Areas Enterprise:

Wireless AP
Desktop
Storage
Small Cell

http://www.nbaset.org/wp-content/uploads/2017/05/ApplicationsGraphic_051517.pdf NBASE-T
8/15/18 NBASE-T AllianceSM © 2018

ALLIANEE"™



Enterprise:
a S Switch
o~ Wireless AP
Desktop
Storage
Small Cell

Industrial:
Switch
Wireless AP
Workstation
Storage
Compute
Machine Vision

NBASE-T Application Are

T T — \'_"‘Q)'

http://www.nbaset.org/wp-content/uploads/2017/05/ApplicationsGraphic_051517.pdf NBASE-T
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NBASE-T Application Areas Enterprise:
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NBASE-T Products

KinnexA Pleora Technologies Dell EMC
Marvell Tehuti Networks KDDi
Microsem Teledyne a2v Lenovo
NXP MSI
Test Equipment Promiss Technology
Aukua Systems Sonicwall
Spirent Sur'lod?
Tektronix Supermicro
Xena Networks
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Value of NBASE-T Technology

= Leverages 1.3+ billion Cat5e/Cat6 outlets (2014) and 70+ billion meters
of Cat5e/Catb6 cables, 90+% of the installed base

= Enables network evolution by providing up to 10x faster speed without
pulling cables or requiring building construction

= Supports high-speed links to next generation WiFi access points, and
other high data rate devices such as PC, workstation, imaging system, file
server
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Outlook for NBASE-T Technology

Ethernet Switch Ports

St I"O ngESt grOWth O Ut tO 2022 Dell’Oro Group Ethernet Switch 5-year Forecast Jan 2018
750 m > 100 Gbps
-
= m 50 Gbps
=
40 Gbps
500 W 25 Gbps
m 10 Gbps
W 5.0 Gbps
250 m 2.5 Gbps
m 1000 Mbps
m 100 Mbps
0 m 10 Mbps
2001 2006 2011 2016 2021
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Who is CommScope



About CommScope

. Data Center
Wireless Networks

Networks

20,000+ 30+ S200M+ 10,000+
global employees Global manufacturing Annual R&D Global patents and
and distribution patent applications

Commercial

- Wireline Networks
Building Networks
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Next Generation Trends




I - i
Workplaces Going Through Disruptive Age

b a o

REMOTE
POWERING LAYOUTS

MOBILITY CONNECTIVITY

Integrated Approach - Scale, Manage, Optimize

10%  70% 5.7% 89% 45%

Growth US Based offices WLAN Market Ethernet Switch  njo0 nodes
POE devices  |mplemented Slopt) Ports Of global

per year open office In 2017 1G or more  connections
throug 2020 Iayouts (IDC) by 2022 by 2021

(Dell’ Oro Group) (PGI) (650 Group) (Cisco)
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New Devices, More Connections

Outlets/nodes/links, Data, WAPs and loT, US, million units, 2015 - 2021
Source: BSRIA survey and modelling May 2017
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PoE Enabled Device Shipments

3

Source: DellOro Group, April 2016 *

Other Devices
(Security Cameras,
Badge Readers, Point-of-Sale, etc

Port Shipments in Millions
&

o

‘9'@ ‘9\" ‘9'3' '9'(5 ‘9\" (9'('-’ '9'3’ '9'(\ ‘9'3’ '9.9 ’9"\9

1. Ethernet Alliance PoE Webinar https://www.brighttalk.com/webcast/6205/199275/analyst-hour-webinar-on-ieee-poe

8/15/18

NBASE-T NBASE-T AllianceSM © 2018

ALLIAMNTEE"™



NBASE-T Paves the Growing Path

Switch Port Installed Base Projected Switch Port Installed Base
(>1.2 B Ports end of 2016) (>1.5 B Ports end of 2022)

>1 Gbps

NBASE-T/650 Group Webinar - Growth of NBASE-T: Market Trends & Forecasts
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Infrastructure for the Future




Two Step Process

1 - Layout 2 - Technologies

NBASE-T
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1: Universal Connectivity Grid

TIA TSB-162-A
18.3 mx 18.3m grid

335 m? coverage area
maximum 13 m cord

Define a coverage area service to
focus in space and low voltage
applications




2: New Standards

= NBASE-T 2.5/5G speeds leverage installed
base

= Installation practices (e.g., cable-bundling) impacts
link capacity

= Installed Category 5e/6 cabling works in most cases

= Category 6A cabling assures 2.5G/5G speeds

| Figure 2: Alien Cross-Talk in a 6-around-1 Bundle
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= NBASE-T Downshift
simplifies user deployment

Figure 5: Auto-Negotiation/Training Behavior with NBASE-T Downshift

F Failure at 10Gb/s
106 ptinkip_ &~
ai /i
Link-Up o~ Failure at 5Gb/s

" 5G
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2.5G Link-Up

Low Increasing Noise Level High



NBASE-T Performance & Cabling Guidelines

ALLIANCL®

NBASE-T Performance and
Cabling Guidelines

N ITOUNS
Goorge Zmmerman, CME Consuting
Bryan Moffin, ComenScope
Theo Brahart Flude Networks

horras Kely, Pandut
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Remote Powering Evolution

. <480mA
< 300 mA/conductor nominal TeorduEior
- nominal |
PoE Types [ 2-Pir P+ - Type 2. ] |
anAC8SES |~ . i poc- Ipe " 4ePar oE n Sandardization

T

PSEPower(W) | 154 | 4 | 7 |4 | H([ & [ 60 [ B |
POPower (W) |13 | 384 | 649 | 13 ) %5)| 0 | n

4-Pair Pk
Type d

cm"n1234ssra

TSB-184-A

P
TIA 569.D-2
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Design and Installation for 4PPoE ——

Open Air / Tray

Thwerccosgien
Tl

Thettsoouse

I terwcnxragie
'.‘D
S
26 AWG Category 5e Category 6 Category 6A
24 AWG 23 AWG 23 AWG
Air Conduit Air Conduit Air Conduit Air Conduit
600 MmA 24 24 214 146 282 205 350 272
720 mA 24 24 137 91 183 129 227 172
1000 mA 24 16 58 36 82 53 101 71




Wrap-up & Discussion
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Wrap-up & Discussion

Installed Category 5e/6 cabling works in most cases, field inspection and mitigation
might be required

Zone cabling approach provides flexibility for mobile and loT adoption

Future ready designs driven by better technologies and best practices

Category 6A for new installs is better for both NBASE-T and 4PPoE

NBASE-T
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Thank you!

Visit &
for more information
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