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Elements Shaping Private Networks

Public MNO coverage, use of DAS, small cells, ()
and Wi-Fi for indoor coverage A

Local/Guest ITLAN & Internet access, E
mostly Wi-Fi L.rl

[@] ((T)) ) %

Local loT (fixed), sensors, other fixed ™ @
|6 mix of Wi-Fi, BT, LoRa, NBIoT, etc. K@k ;& ;

or need indoor/outdoor coverage

Local loT (mobile), devices that move ﬁ b | p— ‘a! g
'—tm—'“n oo

Local OT (operational / critical /

industrial) Very high reliability / low - .
latency / deterministic o I i

Shared Infrastructure

* Neutral Host Networks (Single
Operator / Multi-Operator)

* Multi-Operator Radio Access
Networks (MORAN)

* Multi-Operator Core Networks
(MOCN)

Dedicated Infrastructure
* Enterprise owned Core + RAN
Spectrum

* Shared Licensed

Hybrid Networks

* Dedicated Licensed

* Unlicensed (B48/n48)
Technology & Features
 LTE/5G/Wi-Fi

Local voice & data communication, « e ) J'; ° * Devices
PTT, walkie-talkies, 2- ios, etc. ‘ . .f
walkie-talkies, 2-way radios, etc 27 M *  Throughput, Ultra Low Latency, Speed
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DAS & Small Cell Solutions

Multiband radio units \

Fiber-optic
distribution network \

Headend unit
POI trays

Distributed Antenna Systems (DAS)
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Public Cellular Networks - 4G LTE
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Private LTE Network Deployment Models

Operator’s Public

Operator’s Public Operator’s Public

Radio

Enterprise On-
Premises Network

Core
Radio

Dedicated Enterprise
On-Premises Network

Enterprise On-
Premises Network
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Dedicated / On-premises Private / Public Hybrid Model Private / Public Hybrid Model
Model (Option 1) (Option 2)
(Unlicensed Spectrum) (Licensed Spectrum) (Licensed/Unlicensed - Multi-

% Carrier Spectrum)
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Shared Infrastructure

* Neutral Host Networks (Single
Operator / Multi-Operator)

*  Multi-Operator Radio Access
Networks (MORAN)

*  Multi-Operator Core Networks
(MOCN)

Dedicated Infrastructure

* Enterprise owned Core + RAN

Spectrum

Shared Licensed

Dedicated Licensed
Unlicensed (B48/n48)



Public Cellular Networks - 5G Standalone Network

Traffic Types from End
User Devices
(URSP Rules)

Broadband Internet user
traffic —eMBB Slice

loT traffic — mloT Slice

Public Safety - SSTeMBB,
SD - Custom

Public Safety—SSTeMBB, SD
- Custom

Enterprise Users — Custom
Slice
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Licensed Spectrum
Assets & Access

Dedicated Core
(eMBB Default Slice)

Dedicated Slice per
Service Type (mloT)

Enterprise Slice

Public Safety Slice



Private 5G Deployments

Enterprise On-Premises Enterprise On-Premises Public Core + RAN with dedicated
Network (1) Network (2) Enterprise Network Slice
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Applying 5G SA Networking & Network Slicingin Private Networks

Future State

Slice Selection RAN Transport Core
in Devices Slices Slices Slices

Customer
LAN

Machine Learning &

Artificial Intelligence 3 Party

Server(s)

Industrial Automation (loT)

% =
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Edge Apps Server
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i On-prem Private Core | | Int t Management
Critical loT (Sensors, Gateways)  Yn-p 1, Interne Console
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E ﬂ The key difference between QoS and network slicingis that traditional
RAN QoS is only applied in the core network whereas, with network slicing, this

Traffic segregation based on Slice IDs

Massive Broadband (eMBB) flow-based quality differentiation is carried all the way through the RAN
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A Bundle of Models

DAS In-Building Solution

Network Slicing

Private Cellular Networks

History

Pre-3G

5G

LTE/5G

Form Factor

Passive —Coax & Antennas
Active — Fiber /Cat5 & APs

Macro (Virtual Slice)

Access Point

Ownership

Enterprise/Operator

Operator

Enterprise

Neutral Host /
Shared

Supported

Supported

Infrastructure

Spectrum Carrier Licensed Carrier Licensed Licensed / Unlicensed (B48/n48)
MOCN - - Supported

MORAN - - Supported
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CASE STUDIES

CLIENT FORTUNE 100
INDUSTRY MANUFACTURING
ADVANCED USE CASES

* Autonomous Mobile Robots

*  X,000,000 Square Feet Total Coverage

CLIENT FORTUNE 500

INDUSTRY OIL&GAS
COVERAGE & ADVANCED USE CASES
* Industrial Automation

*  Connected Worker
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CLIENT FORTUNE 500

INDUSTRY  UTILITY

COVERAGE & ADVANCED USE CASES
* Industrial Automation

* Connected Worker

* Fleet Management

CLIENT FORTUNE 5000

INDUSTRY PORTS

COVERAGE & ADVANCED USE CASES
* Industrial Automation

* Connected Worker

» Lift Device Automation & Connectivity

CLIENT FORTUNE 5000

INDUSTRY Chemical
COVERAGE & ADVANCED USE CASES

* Connected Worker
*  Remote Worker

* Industrial Automation

CLIENT U.S. DEPT OF DEFENSE
INDUSTRY TEST & TRAINING

COVERAGE & ADVANCED USE CASES

* 2,500 Miles of Private Network Coverage
*  Connected Warfighter & Augmented Reality

* Drone Solutions
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