U.S. Private LTE
Forecast, 2019-
2024: CBRS, LTE
and then 5G

Market Study
First Quarter 2020

ALIGR



ALIGR

U.S. Private LTE Forecast,
2019-2024: CBRS, LTE and
then 5G

Market Study

Published First Quarter 2020
Version 1.0
Report Number: 01Q2020-02

iGR

12400 W. Hwy 71
Suite 350 PMB 341
Austin TX 78738



Table of Contents

1Y o 13 1 - Tot AT 1
EXECULIVE SUMMAIY cccuiiiiiiiiiiiieiiiiiieiiiiieiiiiseisinnsssiissssstisssssirssssssnesssssssssssssssssssssnssssss 3
Table A: Total Private LTE Nodes Deployed in the U.S., 2019-2024..........ccceevvveeeeencreeeeeenne 4
Figure A: Total Private LTE Nodes Deployed in the U.S., 2019-2024.........cccevcvveeeevirveeeeennee 5
What this IMEANS .....ciiiieeeeeiiiiiiiiiiiieiieeitirertennsssssestteessnssssssssssaeessnnsssssssssssssssnnsssssssssssssnnnns 5
(1YL= 3 o T [ o -4V 6
Private LTE ....ccu iieiiieiciiiiieeiiceierieierneerenserenserenserenssranserassssnsssensssenssssnsesensssensssansesnnsenne 7
What's differ@nt NOW? ........iiiiiiiiiiiiiiiiiiinirissee s tteesrssssssssessseesssnsssssssssseeessnnssssssssssassnnnns 8
What is needed for Private LTE ........cccceeiiiiiiiiimmnniieiiiiiimmmmmsssiiesiiiessmmmsssssssissssssnssssssssssssssanns 9
Drivers Of Private LTE........cccueeeeriiiiiiiiiiieeneeiiiiniiiieesnsssssssisssimsssnsssssssssssssesnssssssssssssssssnnssssssns 9
BUSINESS IMOAEIS ...ccueeeiiiiiiiiiiiieiiiiiiiiiiecieeeseen st nrreennesssssssessssnnsssssssssssnessnnssssssssssssesnnnnssssns 10
BeNefits Of PLTE ...cccuuuiiiiiiiiiieeneeiiiiiiiiieenneessssisiiimsssnsssssssssssssssnnsssssssssssssssnnsssssssssssssssnnnssssns 10
Figure 1: WhY 80 PriVate? ..ooccuiiiiiiiiiiiie ettt e ettt e e s st e e e s st e e e s sabaeeesssabaeeesssnntaeaeenans 11
CONS OF PLTE ..cceeeeeiiiiiiiiiiiiennnnsieeiiiiissenssssssessienessnnsssssssssssssssnsssssssssssssssnnssssssssssassssnnnssssssssans 11
Private LTE Case StUMIES ....ccceeuueriiiiiiiiiiiiineeiiiiiiiiineensessssisiiimessnsssssssssssmsssnnsssssssssssssssnnsssssns 12
FigUre 2: PLTE OpPPOrtUNITIES ... et e s e e e e e e e e e e e e e e e eeeeeeeeeenens 17
Overview of Technology and Spectrum ........cccccciiiiiereciiiiiiinniiinii. 18
Table 1: Overview of SPECtrum Bands ........coocciiieiiiiiiiee e csitee e e e e s e e e e 19
IMIOrE ON CBRS ... ittt re e rre s s s rae s rsas e et e rsassseasssenssssnsssrasssnsessnsnssnen 19
IMIURLEFIN@... . iiiiiiieieeecein it e st rresnneesses s s et eesannssssssssssssssnnssssssssssssessnnnsssssssssssasnnnnssssns 20
5G NEW RAGI0...iiiieeeeeiiiiiiiiiiieiniiiiiiiiiieenneeieissittsesnnssssssssssssesnnsssssssssssssssnnsssssssssssssssnnnssssns 21

L 2 I PR 22

LAY T Y T 23
In-building Private LTE FOrecast.......ccccceeiiiiiiiemnniiiiiiiennnisiniiieensssssiimmessssnisesssss 24
OVEIVIEW ..iieeiiiiiineiiiiinneeisiienesisirenesssirenessstressssstressssstssssssstrsssssssssnsssssssnsssssssnsssssssnsssssssnssssss 24
General Forecast ASSUMPLIONS......cccuveeeeiiieiiiiiiieeneeiieiniiiiirenmssesiiiiiessssssssssssasssssssssssssssans 24
MEthOdOIOBY ....cciieeeeeiiiiiiiiiiiiiiiiintirrreeeeesee st rresennessssssssseesnnsssssssssssnessnnsssssssssssessnnnnssssns 26
Technology-specific asSUMPLIONS........ccciiiiiiiiiiiiiiiiiiiiiireesrirerrssessseeeseansssssssssssesnnns 26
Technology related ASSUMPLIONS ........ciiiiiiiiiiimiiiiiiiiiiiiinnieeetiteerensssssssieeerensssssssssssssssnns 27
Private LTE in Commercial BUuildings ........ccoitteuuiiiiiiiiinnniiiiiiiinnnes. 29
Table 2: Commercial Buildings in the U.S. .......eiiiiiiioicieeeeee et 29
Table 3: PLTE Nodes Deployed in Sub 6 GHz, 2019-2024.........ccccveieeiiiieeeeeieeeeeeeieee e e 31
Figure 3: PLTE Nodes Deployed in Sub 6 GHz, 2019-2024 .......cccoeciveieeiiiiieeeeiiieeeeesiineee e 32
Table 4: PLTE Nodes Deployed in CBRS, 2019-2024........ccccviieiiiiieeeeeiiieeeeesiieeeeesireee e s 33
Figure 4: PLTE Nodes Deployed in CBRS, 2019-2024........ccoccuiieeiiciieeeeecineeesesiieeeeesvineeeennns 34
Table 5: PLTE Nodes Deployed in mmWave bands, 2019-2024 .........cccoovveveeeeeeeeeeeecinvreneeen. 34

4GR '

Quoting information from an iGillottResearch publication: external — any iGillottResearch information that is to be used in
press releases, sales presentations, marketing materials, advertising, or promotional materials requires prior written approval from
iGillottResearch. iGillottResearch reserves the right to deny approval of external usage for any reason. Internal-quoting individual sentences and
paragraphs for use in your company’s internal communications activities does not require permission from iGillottResearch. The use of large
portions or the reproduction of any iGillottResearch document in its entirety does require prior written approval and may have some financial
implications.

Copyright © 2020 iGillottResearch, Inc. Reproduction is forbidden unless authorized.
FOR INFORMATION PLEASE CONTACT IAIN GILLOTT (512) 263-5682



Figure 5: PLTE Nodes Deployed in mmWave bands, 2019-2024..........cccoveeeeiicieeeeencinenennnns 36
Private LTE in ManufacCturing.......ccoiireuuiiiiiiiiimniiiiiiiinnniiiiiiniemsessemsss. 37
802.15 aNd 802.11 .......cceeiirieiricerieersissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 37
Reasons for limited deployment ........ccuveeeiiiiiiiiiiiieiiiiinineeeeeessnsnreeesneesssssssssnssssnsssssns 37
INAUSTIY 4.0 ..oiiiiiiiiieeiiiiiiiiieeeneeeieietttteesnnessssssssetmessnsssssssssssssesnnsssssssssssssssnnsssssssssssssssnnnssssns 38
Table 6: PLTE Nodes Deployed in Sub 6 GHz, Manufacturing, 2019-2024 ...........ccccccvvvveeen. 39
Figure 6: PLTE Nodes Deployed in Sub 6 GHz, Manufacturing, 2019-2024...........c.ccccevveeeenns 40
Table 7: PLTE Nodes Deployed in CBRS, Manufacturing, 2019-2024 .........cccccceveevrcveeeeennnen. 41
Figure 7: PLTE Nodes Deployed in CBRS, Manufacturing, 2019-2024............ccccvveeevrcvnenennnns 42
Table 8: PLTE Nodes Deployed in mmWave, Manufacturing, 2019-2024...........cccccccuvvvvneeen. 43
Figure 8: PLTE Nodes Deployed in mmWave, Manufacturing, 2019-2024..........cccccecvvveeeenns 44
Private LTE in ENEIZY c..ciieeeiiiimuuiiiiineiiiinneiiiiinesiiinasisiimsesisimsssssiesssssissssssssssssssssssssssnsssss 45
POWET PIANTS ...iiiieeeeeiiiiiiiiiiiieieeeiieiiiinieseneesiessitinsssnnssssssssssssssnnsssssssssssssssnnsssssssssssssssnnnssssns 46
Table 9: PLTE Nodes Deployed in Sub 6 GHz, Power Plants, 2019-2024...........ccceeeeccvvvrvneenn. 46
Figure 9: PLTE Nodes Deployed in Sub 6 GHz, Power Plants, 2019-2024........ccccccceevcuvveeenns 47
Table 10: PLTE Nodes Deployed in CBRS, Power Plants, 2019-2024 .........ccoocveeeeevcveeeeennnen, 47
Figure 10: PLTE Nodes Deployed in CBRS, Power Plants, 2019-2024........cccccoecvveeeerciveeeennnns 48
Refineries and IMIINES ........ciiieeeeiiiiiiiiiiiiieinrrrrreeeeeesses e resssnessssssssssssssnnsssssssssssnssnnnnsssans 48
Table 11: PLTE Nodes Deployed in Sub 6 GHz, Refineries & Mines, 2019-2024 ................... 48
Figure 11: PLTE Nodes Deployed in Sub 6 GHz, Refineries & Mines, 2019-2024 .................. 49
Table 12: PLTE Nodes Deployed in CBRS, Refineries & Mines, 2019-2024 .........cccccccvvvveeeee. 49
Figure 12: PLTE Nodes Deployed in CBRS, Refineries & Mines, 2019-2024 ............cccovveeeennns 50
Vendor Profiles ......ccciiieeeciiiiiiiieniiiiiiiiiiiiiiesiiemeemssessssessses 51
AIrSPaAN NETWOIKS ...cciiiiiieeiiiiiiiiiiiiiiieeiiinetiennssseettteessnnssssssssstsessanssssssssssessssnnsssssssssssassnns 51
AMEIICAN TOWEK c.uuiiiieeiiiiieuisiiiieneieireasistrrassestrnssssstenssssssesssssstenssssssenssssssesssssssensssssssnssssssens 54
I 56
L= T or =] | PP 57
50 14V o J 58
(0] 1 11 1 < 1P PP RTPUPTPPTRTIR 60
Charter Communications / Spectrum ENterprise .......ccccccereerrreeecrssnneeeeeseecessssnneeeesssesssssnnnes 61
(7074 o= 1 A0 T o o -1 4 ' o T 62
L0075 014 01 ol o o 1= 64
Corning SPIderCloud Wireless........ccuueeueiiieiiiiiiinenniieiniiiiimenmsseeniiniessssssssssssasssssssssssssssans 67
CrOWN CaStle coceeeeeeiiiiiiiiiiinieiieeiiiiineenneeiseetttttrsasssssssessessesanssssssssssesessnnssssssssssnssssnnsssssssssans 69
T orY o o 71
EXEENE SYSteMS..ccueiiiiiirri e e s s e s e e e 74
FEderated WireleSs......ccciiiiiieemeeiiiiiiiiiiienneiieiniiiieeennnsssssissiimssnnssssssssssssessnnsssssssssssssssnnsssssns 75
GO0O0glE [ AIPRADEL ...t sene e e e e s e e e nnn e e e e s e e e s s s nnne e e e s e sesassnnnnns 79
o T ool -3 81
AT Y= 1 83
NOKIQ NETWOTIKS ..ceeeeeeiiiiiiiiiiieeneeiiiiiiiiiieenneeiseisiitisesnssssssssssissesanssssssssssssessnnsssssssssssssssnnsssssns 85
QUAICOMIM ... ccieieeeicciniiinreeeesee st s eeeessessseessestssnssssssssssestessnssssssssssesessnnssssssssssnsssnnnnssssssssans 89
2

LGR

Quoting information from an iGillottResearch publication: external — any iGillottResearch information that is to be used in
press releases, sales presentations, marketing materials, advertising, or promotional materials requires prior written approval from
iGillottResearch. iGillottResearch reserves the right to deny approval of external usage for any reason. Internal-quoting individual sentences and
paragraphs for use in your company’s internal communications activities does not require permission from iGillottResearch. The use of large
portions or the reproduction of any iGillottResearch document in its entirety does require prior written approval and may have some financial
implications.

Copyright © 2020 iGillottResearch, Inc. Reproduction is forbidden unless authorized.
FOR INFORMATION PLEASE CONTACT IAIN GILLOTT (512) 263-5682



Rise Broadband .........cccciiiiiiiimmiiiiiiiiiiieiniiiniinineensesssssninnssnsssssssssssssssssssssssssssssssssnssssssss 91
SaMSUNE EI@CTIONICS ...iiiiiiieeeniiiiiiiiiiiieiniiieiniinineennesssestiieessnnsssssssssesessnnsssssssssssssssnssssssssssens 92

Y=g o001 1 111 2 TSR RPRSTRRSRRRRTRN - 1.

I 1 Lo o 1 L= 1Y ° |
Telrad NETWOFIKS ....ccucveuiieiieniieeiieireiteireeireeernsernseenssessssssssssenssesssasssssesnssasssssssnsesnsesnssanssasees 101
L o= | 11 = T U | ) : |

RV =] (oY o USRI I § 1

[ 1= T 3 T Ao Y 3RS X ! -3
(DI 1Y A o) o I 1 o] (<IN 108

0N o Yo 101 o [ > S K1 |
[0 13o] = 113 =) U i 11

4GR ?

Quoting information from an iGillottResearch publication: external — any iGillottResearch information that is to be used in
press releases, sales presentations, marketing materials, advertising, or promotional materials requires prior written approval from
iGillottResearch. iGillottResearch reserves the right to deny approval of external usage for any reason. Internal-quoting individual sentences and
paragraphs for use in your company’s internal communications activities does not require permission from iGillottResearch. The use of large
portions or the reproduction of any iGillottResearch document in its entirety does require prior written approval and may have some financial
implications.

Copyright © 2020 iGillottResearch, Inc. Reproduction is forbidden unless authorized.
FOR INFORMATION PLEASE CONTACT IAIN GILLOTT (512) 263-5682



Abstract

LGR

Most today are familiar with the commercial LTE networks available from U.S.
mobile operators. These networks serve a broad range of devices and consumers,
and interconnect with other carriers' networks.

A private LTE network is exactly what the name implies — it involves the operation
of an LTE network in licensed or unlicensed spectrum as a private network. The
private LTE (PLTE) either does not interconnect with any other network or does
so under very limited conditions. The PLTE network can serve the same range of
devices and subscribers as a public LTE network, potentially even on the same
device.

This report focuses on in-building/campus PLTE nodes deployed in: commercial

buildings, manufacturing buildings and energy buildings. The forecast shows

these nodes broken out by type of commercial buildings, manufacturing sub-

sector and type of energy building/campus.

From a spectrum/technology perspective, the in-building PLTE forecast covers:

= LTE and then 5G NR deployed in Sub 6 GHz spectrum

= LTE and then 5G NR deployed in the CBRS band. C-band is not included
because there are still too many variables regarding when it might be
available

= 5G NRinthe mmWave bands. LTE is unlikely to be deployed in this spectrum.

Key questions addressed in this study:

=  Whatis Private LTE?

=  What spectrum can be used for Private LTE?

=  What is required to deploy Private LTE?

=  What are the business and/or use cases for Private LTE? How do these vary
by building type and/or sector?

= How many Private LTE nodes are forecasted to be deployed by building type
and sector over the forecast period?
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This market study is recommended for:

=  Mobile operators, particularly those servicing the U.S. market
=  Mobile backhaul providers, including telcos and cable MSOs

=  Wired and wireless backhaul vendors and solution providers
=  Mobile OEMs, particularly those servicing the U.S. market

=  Wired and wireless infrastructure vendors, particularly those servicing the
U.S. market

=  Financial and investment analysts.
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