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Anterix Overview Anteri:

e Anterix is a publicly traded company with leadership that has roots deep
in wireless, with industry veterans from Nextel and Sprint.

* In May 2020, the Federal Communications Commission (FCC)
unanimously approved Anterix’s petition to repurpose a 2x3 MHz (6
MHz FDD) of the 900 MHz band for broadband services (Band 8).

* The FCC has also included Anterix’s 900 MHz spectrum in its 5G FAST Plan,
indicating the US government backs the company’s spectrum as ideal for 5G.

* For the past few months, we have been working with industry partners
and other 3GPP network operators from UIC and Southern Linc on this
proposal to support our migration to 5G NR.
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https://www.anterix.com/

Dedicated Anterix Spectrum Holdings Anterix

Utility Grade - Private Networks

Uplink  ggc o 897.5 900.5  901.0
(MHz)

Narrowband
2 x 500 kHz

Narrowband

2 x 1.5 MHz 2 X 3 MHz Licensed for Private Networks

Downlink

935.0 . 939.5 940.5
(MHz) 936.5

900 MHz FDD spectrum allocation resides within 3GPP Band 8/nS8.
Available on a per county license basis across the entire USA.
Several operational 4G LTE networks are deployed in this spectrum

Growing device ecosystem deployed in multiple markets.
The only dedicated and licensed spectrum allocation for private network critical infrastructure use in the USA.

*NOTE: Railways in Europe using 900 MHz will have similar demand.




Primary Use Case for Utility Grid Private Networks Anterix

Transmission Automation Distribution Substations ¢ Distribution Automation
Tension line monitors & . RTUs . Reclosers
CCTV Camera ¥ . Capacitors Banks &
. Switches &
Intelleruptors ¢ Distributed Generation
Others *  Renewable Energy Resources ¢

Microgrids &
Distributed Storage ¥

Il
 [—
W

(Poletop) Sensors

r " D))
% $ ﬁ 4‘ | r | rrr~| Operation Center rrr| Operation Center r H ! 5 Mobile Workforce ¢
% % :;: rr - Mobile Data Terminals

y Sensor Collectors
Gas Operations Metering

Pipeline RTUs & . Meter Collectors

€ Mission Critical

Grid automation places more stringent requirements on network performance and reliability

*  Currently deploying Private LTE to meet the use case requirements.

« 3GPP TR22.867 outlines 5G NR Use cases for electric utilities.
* Railways also have use cases defined for FRMCS in 3GPP TS 22.289 in the migration from GSM-R to 5G NR




Supporting 3GPP 5G Utility Use Cases Anterix

FS_5GSEI SA1 TR 22.867: Study on 5G Smart Energy and Infrastructure 3GPP Utility Use
Cases

How do we transition from 4G LTE to 5G NR in order to support advanced use cases?

* 3GPP SA1 has already defined multiple electric grid utility use cases requiring 5G. Most
of these require low latency communications (URLLC) to support solar integration and
EV charging, along with high density device deployments (mMTC).

e Distributed Energy Resources (DER)
* Microgrids

Distributed

Y a
Energy m SCADA

Device (DED)

e DESS - Distributed Energy Storage Systems
e Advanced Metering (AMI)

e Distributed Feeder Automation

* Line Differential Protection of the Grid

e Smart Distribution Transformer Terminal
* Energy Isolation Demand "
* Wide area syncrophasors Source: TR 22.867
* Fault Location, Isolation & Service Restoration (FLISR)

Distributed

Energy Storage
Management
Platform (DESMP)



Existing LTE Network Migration Anterix
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800 MHz multi-state LTE network (includes nationwide L s, &
roaming). |

Over 1000 sites across 4 states
LTE Band 26 in 2x3 MHz allocation
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* There is a necessity to migrate to NR in the future for this

existing commercial 800 MHz LTE network and their
future 900 MHz network.

FCCis unlikely to allocate more spectrum in these bands
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* Southern Linc and multiple other utilities are “AAmeren SDEE
deploying trial and operational 900 MHz private LTE e e A sempra Energy uiy’
networks. @ Xcel P
Migration to 5G NR is a roadmap issue for Anterix il

and Southern Linc.




Proposal for Rel-18 RAN WS Anterix

e Anterix, UIC, Southern Linc and our industry supporting partners* B o
would like to work with 3GPP RAN members to introduce a new Study “wm
Item for Release 18 specifically looking at NR Support for FDD 3GPP™ Work tem Description
Bandwidths Iess than 5 MHZ_ See also mscPPw thmcod art139 dth TSG Wor thlhdm3GPPTR2[900

Title: NR Support for FDD Bandwidths less than 5 MHz
* Anterix and UIC are looking for a solution to allow us to migrate to 5G NR Acronym: FS_NR_LT5_CBW
in our 900 MHz allocations and support critical communications. E';:::E;;;Zfe‘f;elease:w:”CWjwmm
e This Sl is intended to support the electric utility and railroad verticals. 1 Impacts
* |dentify the range of channel bandwidths less than 5 MHz to meet regulatory “ —
spectrum block allocations. o _ _
2 Classification of the Work Item and linked work items
* Limit the focus on FR1 FDD associated spectrum blocks. 24 Primary classification
* Study necessary changes and identify limitation to NR physical layer to support B
channel bandwidths less than 5 MHz and specifically minimize changes on s
numerology, channel and synchronization design impacts. e.g For example this 22 Parent Work em
means minimal to no PSS/SSS redesign and no new SCS, use 15 kHz for FR1 FDD. R et a1 |l i o v P
|
23 Other related Work Items and dependencies

*NOTE: Anterix Vendor partner ecosystem has over 40 vendors supplying 4G LTE devices and infrastructure



https://anterix.com/active-ecosystem/

Anteri:

Thanks

eolbrich@anterix.com

https://anterix.com/



https://www.youtube.com/channel/UC0iWiqRIa363TecRg9k1B1Q
mailto:eolbrich@anterix.com
https://anterix.com/
https://twitter.com/Anterix_Inc
https://www.linkedin.com/company/anterix/

