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Power Up!

_ CommScope Technical Family
Best Practices for Power Over Datacom Infrastructure

* |ntroduction — Power Up!

* Some history and where we are today

 DC power application

* Where are we headed?

e Class 4 Power — Fault Managed Power Systems
e System Architecture

* Design Benefits and Limitations

* Potential Use Cases

e Review

* BICSI Continuing Education Credit
TN

 Questions and Answers BiCSi
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COMMSCOPE" CommScope Technical Family

A quick look back...

Traditional LAN/IP
Cabling Architecture

Up to 100M Reach
Administration on Every Floor
Supports up to 10Gb

Power up to 100W
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Traditional LAN /
|P Cabling Architecture
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IEEE 802.3at POk Type 2

IEEE 802.3af PoETypel | » B 2» § 2p
2

|EEE 802.3bt

PoE Classes | 1 3 4 5 6 7 8
PSE Maximum Power 4W 7W 15 W 30w || 45w || sow || 75w || 90w
PD Minimum Power 3.84W || 69w 13W 255W || 39.9w 51W 62 W 72 W

Maintain Power Support for

Power Demotion

Signature (MPS) 2.5G/5G/10Gbps
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Sensor Network
Intelligent and Analytics Intelligent
Connectivity Lighting
Category 6A and = | In-Building Wireless
High Performance Fiber N Solutions

e @

Universal
Connectivity Grid
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IT traditionally concerned

only with voice/data at
- the desk
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Increasing number of critical IT and
Facilities connections in the ceiling




Universal Connectivity Grid

A Universal Connectivity Grid is the
optimal platform
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Universal Connectivity Grid

Sensors

ireurit Lighting
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Controls
Signage
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Additional Planning Recommendations
Security & Access Control
Lighting and Sensors
Building Controls
Digital Signage
Work Area Cabling




Planning Recommendations

2 outlets per cell for WiFi

2 additional outlets for IBW + spare
Maximum cell size per TIA/ISO*
Category 6A horizontal cabling
OM3/0OM4 riser backbone

* Smaller size should be considered for high density areas




Universal L N | LY Universal
Connectivity Grid * \f' P el A Connectivity Grid

Problem: Provide the optimal infrastructure o support
and manage the various disparate communications
infrasfructures in the butlding, Including wired LAN,
wireless jechnologies, occupancy sensors, infeligent
lighting, audiovisual sarvices, budiding aulomation and
access confrol.

Solution: A common connacivity plafform provides
infrastructure efficiencies from the design phase %o the
operafions phase of an intefligent bullding. Product cost
and installation efficiencies can be identified af he
design phase and realized af the installation phase by
addressing common media and pathway requirements.
Maximum operational efficiency can be realized by
deploying a grid-based layout with disiribution boxes
to improve administration and minimize the cost and
disruption when providing additional services or space
reconfigurations.

Category 6A cabling provides high bandwidth and
remote powering capabilifies fo support legacy
and emerging Intelligent bullding applications, and
provides the foundation for a Universal Conneciivity
Grid In stale-ofthe-art Infelligent Buildings.

1. Celing Disibetion Box 10. Video Telconferendig
2. Category &4 (able Bundle 11. Light/Temperufwe Control

3. indiidud Ccble 12. Occupancy/Doyight Sersr

4. Woksioion 13. Light Fickee with Sensor

5. VolP Phone 14. Acess Contol

6. Pt Copie 15. Fire Defecion and Evocion”

7. P Comena 16 Foor Distibuton Bax

8, Wi Access Pint 17. Malimods (OM3 o Better

9. 1BW Access Point Bodkkere Cablig)
*consultlocd codes
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COMMSCOPE" CommScope Technical Family

DC Power to the Edge

Powered Fiber Cable Solution
(PFCS) is one option for
extending direct current power
to edge devices
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Powered Fiber Cable and Ethernet Ext

L ——

enders )
* {

Power Express Class

- mgf- g /1.7 éuf‘.z 2, shown here “fully

loaded” with four 8
port modules
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COMMSCOPE" CommScope Technical Family

Power Up with Direct Current!

Powe ring U p' I * Dramatically reduce the amount of
cabling and deployment time

Network Densification e Less trades involved

Building networks must provide lower * Extended distances

latency data performance and more power
at the edge. Trends demonstrate that the

number of connected devices will double e Easily scale and reconfigure to support

to IT networks, others to OT, and still others

to loT or lloT.

* Leverage existing centralized power backup

MNumber of global active 16T Comnections |instaled base) in Bn

- COMMECTITY TYPE CAGR 20-21 CAGR21-2°
Deployment Speed - AL s B
o1 r 22%) B =Gt
As the building network’s value and the cost P
of downtime increase, deployment speed is wired e
emerging as the new currency. Being able to S

quickly and flexibly deploy network assets

B Legacy Celluar (26/35/4G)

00000000
00000006

will be imperative as building population Wircless Local
0 Area Netwaorks [WLAN)
needs grow and evolve over time. When we gy Wirest Pasorai

Area Networks |WFRAN)

speak of deployment, we’re primarily
referring to design and installation.

20158  IDLGa 2017a IdBa 1019  F2Da  2021a 0 FI23F HOFLF O SF "'_3'_“!_'“_,' = CAGR

Figure 2: Global loT connections in billions
Source: loT Analytics, May 2022
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COMMSCOPE" CommScope Technical Family

COMMSCOPE'
And a look ahead... Building Edge

Infrastructure
Building Edge Infrastructure &

~——  Pawared fiber for ERA® LAP.2

Less Real Estate

@  Ed cooworgence point
Improved Throughputs — IPBAS cortrular with pawer

More Power and Devices —  BASdwkawrrg

Main Equipment
Room

Figure 4: Bullding Edge Infrastructure
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COMMSCOPE® CommScope Technical Family

What’s New in
Power Codes

Class 4 Power

e Fault-Managed / Limited
Power System

 Upto 450 Volts
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Fault-Managed Power Systems
USA NEC Class 4 Power Code 2023 Publication
UL standards (1400-1 & 1400-2)

Class 4 power systems consist of a Class 4 power transmitter and a Class 4 power receiver
connected by a cabling system. These systems are characterized by monitoring the circuit for
faults and controlling the power transmitted to ensure that the energy and power delivered
into any fault is limited. Class 4 systems differ from Class 1, 2, and 3 systems in that they are
not limited for power delivered to an appropriate load. They are power limited with respect
to risk of shock and fire between the Class 4 transmitter and Class 4 receiver.

Power Source FM
Equipment Endpoint

Why It Matters

New opportunities to power even more network devices, optimize and
enable edge access architectures.

Class 4 Power safely transmits more power over less copper than
traditional powering technologies.

New code removes requirements around electrical circuit installation and
conduit. Significantly reducing materials and labor required on a project.

We want to ensure our partners and customers can take advantage of
Class 4 design and installation applications.



171

© 2023 CommScope, Inc.

CommScope Technical Family

SOLUTION: R DELIVERING POWER:

* Significant Power * Where it is needed

» Significant Distance — * + |nthe formatitis needed

« Skinny Conductors » With speed, lower cost & resiliency
« Safely —

Input AC or DC
Analog Electricity

Output DC
Analog Electricity

1000s of feet A
) | Transmitter Receiver _

S =

Energy Packet
|
[ |

oo o

s

1.1ms 0.4ms

1) Monitor line condition
2) OK? Energize Line and Send Energy Packet, NOT OK STOP TN

o .
3) De-Energize Line then perform Analog/Digital safety verification BICSI
4) OK? send another, otherwise STOP ENDORSENEVENT



I\/Ianaged Power System CommScope Technical Family

FMPS Requires Pairs — not just conductors

* Paired conductors have mutual capacitance and inductance
—  Mutual effects create a constant Impedance for the line
A° Conductors MUST BE side-by side in straight laid cables
—  Follow color code listed in DATA SHEET
—  ELSE Verify with VISUAL INSPECTION  se———

2. Insulation

2.1. Material: Plenum Rated Polyvinylchloride
2.2. Wall Thickness: 0.009"
2.3. Color Code: Black, White, Red, Green, Brown, Blue,

Orange, Yellow, Purple, Gray, Pink,
Tan, White/Black, White/Red

__}>PAIR 1

}>PA|R 2 _PAR1
:>PA|R 2
:>PA|R 3

)PAlR 4 __PAIR 3

Z>PAIR 4

&‘ MIS-PAIRED cables CAUSE DE™ FAULTS

Twisted Pair cables offer the BEST results

o e
» Excellent electrical characteristics — dramatic reduction of wiring errors BICSI

18| © 2023 CommScope, Inc. ENDOR.??H‘MW?



COMMSCOPE

Whereas traditional multi-layer
networks are based on legacy
technology and design
constraints, the concept of a
Building Edge Infrastructure (BEI)
is technology/application
agnostic and is far less limited.

Another tool in the bag
Another arrow in the quiver

The end all, be all
The right fit for
every opportunity
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Power transmittar

Radk mount ard conpad power tarsmitien
supportupto 12 KW of fault managed power.

Constelation™ Paint

Each powened fiber cable tem nates at
a ceiling- mouniad Consteiztion Poird
that houses cusiomer provided PoE
swtchas and ALtomEtion contolens.
Thie Corstellation Point provides 1 A
of power wiith 110 AC, 48 DC and
24Y 0 proewver serice owtkets o
suppiort custormer provided PoE
switchas, autemation conralers, and
[&% antennas. Each Conselation
Palnt can support up to 50 FoE
dewices,

Powertransition panel
TBrninaton panel for power pairs

of hybrid power fioer cable.

Hybrid power/data fiber trunks
CommScopes patented powerzd

fiber trunke cand ing et enick from the
rIMMax penel in the eguiprient
o [ER) 4o desigrited ssrvice
wowerage arees houghout the fecility.
Fowver i= delivered wiz 15-A0VG twisied-
pair conductars—tevo-pair or four-pair.
[ata & ramsported on high-capacty,
snglemade, - ar 1 E-fiher cahles

Propel™ fiber parel
Medular parel for finer cable
teminaticn in the equipment oom.

CE COnNecoivity
Each Coretellation Point delfe=rs reizblz
poer and data 1o s connecied oeoss
Wiz Category BA patch conds and cable
asenbies. Caegqoy A4S sUperor
tharmal perfarmance and 100G bandwidih
capabilties provide long-term data
and power-over-Ethemet support for
heoth existing and next-gereration
zoge-based devcas




ng Edge Infrastructure
jonents — Powering it Up!

Power Transition Panel

Power Jumpers

Power Transmitter

20| © 2023 CommScope, Inc.
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Pre-term Assemblies

5= 3]
—— —_—
Pre-term to Blunt Assemblies
o —

Field Term Fiber Solutions

CommScope Technical Family

SYSTIMAX®
Pre-terminated Solutions
RJ-45- RJ-45 Patch Cords

Cable Assemblies RJ-45 to MGS600

Cable Assemblies RJ-45 — Blunt

i

A
5
o

SYSTIMAX®
Cat 6A Field Terminated Options

ENDORSEDEVENT



g It All Together

CommScope Technical Family

stem Architecture

Power
CPCE-1
// Plant =>}_Load
| . # | _CPeB-1 - |
e ) W Analog
Analo
' Electricity

Electricity

@ Digital Electricity™ =i

e UP TO S00 M ee
-« ' CEILING

~ 9 }-—-
< m
~d

FIBER , POWER

CPT-PP-48C

[t : [ (o] (1) _, |
e MPO16
im. 4 Propel o Propel ' = O, 4144 M M A 1

B—l Cient

"7 4]
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COMMSCOPE® CommScope Technical Family

Design Elements :

Let’s keep it simple...

*Power Budget will be key*

22 | © 2023 CommScope, Inc.

Every CP Supports

Multiple fiber links 8F & 16F options (16F better suited to support DAS)
1000 watts (1KW) of power and can support up to 50 devices in a service
area/ cell.

Determine cell size by device
density, power requirements
and applications included

Create your service area / cell layout
to determine quantity of CPs

Cable distance from TR determines cable type and gty of TX cards

Up to 150M Up to 350M Up to 500M
2 Pair Cable 4 Pair Cable 4 Pair Cable
2 Cards in the 3 Cards in the 4 Cards in the
Power Transmitter Power Transmitter Power Transmitter



COMMSCOPE" CommScope Technical Family

Potential Use Cases

* Warehouses

e Large Distribution Facilities
* Manufacturing Facilities

e Office Spaces

e Large Retail Stores

* Shopping Malls

* Large Entertainment
Venues/Stadiums

* Hospitals
* Airports
* Education
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Venues/Stadiums, etc.

‘ ‘.»g.._"_';.'- '

e Distance

e Flexibility

e High power and bandwidth
for wireless applications

Warehouse/Dlstrlbutlon/
Manufacturing

Distance

Flexibility

High power and bandwidth
for wireless applications

Commercial Office Space

Dynamic and Hybrid workplaces [*_
Wi-Fi First Initiatives

Enhanced CRE tenant space
management

Healthcare

e Density

e High power and bandwidth
for wireless applications

e Ceiling enclosure designed for ICRA

Airports

e Distance ’?fl,.< |L o W

e Flexibility .’E'!;di,

e High power and bandwidth e
for wireless applications

e Enhanced tenant space management

Education

¢ Fiber to the class

e Future proof for high
bandwidth ‘
learning tech AR/ VR/ Al in classroom

e Collapsed campus distribution for
Higher Ed and Community Colleges

EDIC D]
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COMMSCOPE" CommScope Technical Family

Personal Experience

HUGE Retail Distribution
Warehouse in Colorado

* Active Telecom Enclosures

* Many twisted pair cables
for PoE devices —
APs and Cameras

e Cable drops to the floor
for station cabling
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COMMSCOPE" CommScope Technical Family

Reference Material
& Design Tools

Brochure with Ordering Guide

Configurator and BOM
Development Tool

White Paper
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COMMSCOPE'

Building Edge Infrastructure:
Re-thinking how networks can
support the hyperconnected building

Wayne Hopkinsan, Engineering Fellow
Ronna Davis, Director Strategy and Technology
Jason Bautista, Solutions Architect
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COMMSCOPE

Building Edge Infrastruc
The Benefits

e Familiar Components

U\ |
‘s

Easy to Install
Extended Distances
Faster Deployment Times

Flexible, Scalable, Repeatable

222222222222222222




COMMSCOPE

Questions and Answers
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Join the CommScope Technical Family!

You'll gain access to cabling industry
standards news, solution updates, design

and engineering best practices, product use
and installation recommendations as well
as webinars, newsletters and more!

www.commscope.com/ctf

Moorthy Pitchiya RCDD,ATD
Technical Manager



COMMSCOPE

Thank you

CommScope Technical Family

Moorthy Pitchiya, RCDD ,ATD
Moorthy.pitchiya@commscope.com
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