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TIA’s Program’s Roadmap

Smart NFV /CO Network Device
Buildings

Edge

i Assurance/
Data Center To DC Service

Transition Assurance Registration

*TR-8 | Mobile and Personal Private Radio Standards
TR-14 | Structural Standards for Communication
Stagggrds Technology *TR-34 | Satellite Equipment & Systems

*TR-41 | Performance and Accessibility Communications
*TR-42 | Telecommunications Cabling Systems
*TR-45 | Mobile and Point-to-Point Communications Stds

*TR-48 | Vehicular Telematics

(¢] t
oﬁfr;r;en *TR-50 | M2M - Smart Device Communications

*TR-51 | Smart Utility Networks



http://www.tiaonline.org/all-standards/committees/tr-8
http://www.tiaonline.org/all-standards/committees/tr-14
http://www.tiaonline.org/all-standards/committees/tr-34
http://www.tiaonline.org/all-standards/committees/tr-41
http://www.tiaonline.org/all-standards/committees/tr-42
http://www.tiaonline.org/all-standards/committees/tr-45
http://www.tiaonline.org/all-standards/committees/tr-48
http://www.tiaonline.org/all-standards/committees/tr-50
http://www.tiaonline.org/all-standards/committees/tr-51

Edge Data Centers

loT, AloT
Industry 4.0
Buildings
Towers
Corners
CO’s
Shelters
Cabinets

5G Will Not

Happen
Without Edge
Computing




Edge Data Centers

In Buildings
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Paper: Traditional vs. Edge

Traditional Data Center

Edge Data Center

monitoring and automation

o  Purpose-built utility / site electrical feeds May leverage existing power infrastructure
o  Multiple grid feed for redundancy repurposed for edge computing
Power |o Diesel generators provide long-term energy May lack redundant power grid feed
source during utility outage Diesel generator backup may not be feasible
due to space, noise, or pollution restrictions
o  Purpose-built May leverage existing power infrastructure
. o  Cooling capability and redundancy built by repurposed for edge computing
Cooling desi : . ; .
esign Cooling design options may be limited due
to the size or location of data center
o Redundant connectivity is typical Redundant connectivity is desirable but
Connectivity | o  Design for performance depends on applications and site restrictions
Design for low latency
o  Purpose-built facility or room Purpose-built facility, leverage existing
o Dedicated or MTDC facility, or purpose-built enclosure
o Flexibility in site location, to reduce hazards Dedicated or MTDC
Facility | o  Typically manned, with varying levels of Latency and location of compute needs drive

EDC location
More likely to be unmanned, with remote
monitoring and automation




Central Office to Data Center




Paper NFV/CO to DC Transition




Network Evolution

« Hardware-centric

* Physical Network Functions
* Vendor-specific Interfaces
« Central Offices

« Manual Configuration

« Hierarchical Network

* Vendor-specific Hardware
* Physical Network

Software-centric

Virtual Network Functions
Open Standard APIs
Data Centers
Self-Organizing Networks
Distributed Cloud

White Boxes

Logical Network Slicing



New Use Cases

Industry 4.0
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https://en.wikipedia.org/wiki/Brooks_Air_Force_Base
https://creativecommons.org/licenses/by-sa/3.0/

Use Cases Performance Examples

Dense Urban Mobile _ ellige anspa
01010 OLIC 0 0

Broadband (MBB) s

User DL data rate: 300 Mbps EZ2E latency: 1 ms E2E latency: 10 ms

DL Traffic density: 750 Gbps/km? Jitter: 1 ps Jitter: 20 ms

User density: 25,000/km? |_Availability: 99.9999% Availability: 99.9999%

Mobility: 0-60 km/h Traffic density: 1 Tbhps/km? raffic density: 10 Gbps/km?
Connection density: 100,000/km? Connection density: 1,000/km?

Electricity Distribution — 5 e Ma e-Type Augmented anc 3

High Voltage g atio Reg

E2E latency: 5 ms E2E latency: Seconds to hours Immersive video: 6 DoF

Jitter. T ms Data rate: 1-100 kbps User DL data rate: 1 Gbps

Availability: 99.9999%

| Traffic density: 100 Gbps/km?
Connection density: 1,000/km

User density: 200,000/km?
obility: 0-5 m

atency: / ms

Motion-to-Photon: 15 ms
Vestibulo-Ocular Reflex: 7 ms

References: 3GPP TS 22.261 V16.3.0 (2018-03)

Enabling Mobile Augmented and Virtual Reality with 5G Networks (Jan 2017)




V2X Performance Requirements

A Vehicle
verage maintenance

Road hazard warnings

T"g Low -
>
2
2 Cooperative driving
3
Emergency
Very low - ‘
I | | >
Critical

Good Very Good
Dependability, predictability, availability, reliability, ...




Network Service Assurance

Traditional Perception of “failure” is inadequate and needs to change

« OId - Failure is a disruption
* New- Failure is user interruption and could be critical

Data Center 1 99.67% Availabilit e 8.8 hours downtime

99.74% Availability E
— 1.6 hours downtime

99.995% Availability e
—
—
AN —




NSA Key Verticals

« Automotive Industry (cars, trucks, buses,
subway, city trains, tramways, boats)

* Industry 4.0 (smart factories)

» Healthcare (telemedicine)

* Entertainment (stadium, VR/AR, UHD)

* Real Estate (Smart Buildings)

« Smart Buildings / Smart Cities

« Agriculture (Smart Farming)

 Utility (Smart Grid, Gas)

» Logistics/Distribution

* Retall

* Public Safety

* Education

Security

Gaming

Mining

Tourism

Hospitality

Transportation (Cargo boats, trains)
Insurance

Construction

Government services

Financial services

Public long distance transport (inter-
city buses, trains, boats, planes)




Smart Buildings:
m of Smart Cities
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Smart Buildings
are a \
Microco;




Financial Proposition: Tenant Proposition: Owner Proposition:

- Reduce Total Cost of Ownership - Workforce Enhancements - Optimized Operations
- Efficiencies - Safety, Comfort, Satisfaction - Business Intelligence, Data, Analytics
- Monetize Connectivity - Mobility & Flexibility - Environmental / Sustainability

- Competitive Advantage - Innovative Solutions - Social Responsibility




Telecommunications
Industry
V) Association

Smart Buildings as a Service

* TIA is Building a New Marketplace

« A market shift is required due to tenant’s recognition of technology
valuations

» “Proptech” entering every phase of the RE
« Smart Buildings as a Service
» Education / leadership are needed

* Developing a Common Language
* Leading the Vision
* Leveraging TIA Standards Position

« Supporting Smart Environment Ecosystem

* Includes smart municipalities; wellness; sustainable and safe
enviro?ments, both in and outside of buildings (i.e. LEED, WELL,
others o



‘/Collaboration

Smart Building Community agreements with CBRS,

LoRA, ZigBee, others

REITS &
Investors

Building
Suppliers &
Manufacture

Architects & Applications
and new Tech

Services

First .
Responders Designers
Verticals
Healthcare Others &

’ Real Estat
Airport, el ESIAie Unknown
Services AN Connectivity
Cafeteria, Telecom

Store, Dry Broadband
LW Codes Tenants

Standards Users
Regulations Participants

Construction
& Build




EMPOWERING INNOVATION

Questions

Thank You

David Bain, VP Standards

dbain@tiaonline.orq
+1(703) 587-9590
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