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Abstract

The 5G battle is underway, and getting fiercer. Competitions and alliances, involving
telecommunications carriers and handset, equipment and chipset manufacturers, among others, are
being waged on a global basis. In addition, a 5G war has erupted betweenhe U.S. and China and is
now escalating to impact the competition/alliance relations amongst all the players. 5G constitutes
part of the essential elements necessary to support critical infrastructure for all countries and, if
abused, could jeopardize natbnal security. Consequently, it is vitally important who will win these
battles, and we can only expect the 5G battles to become even more fiercer and contested.

This report introduces the current status of 5G in the U.S. and identifies the opportunities and
challenges to be found within this 5G World War. The article includes an overview of 5G services and
networks provided by major US carriers, and also touches upon related issues with handsets and

equipment markets.

Key Players
Verizon AT&T T-Mobile Sprint Samsung Motorola Huawei Ericsson Nokia Qualcomm
TSMC Arm

Keywords
5G US-China War national security
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o 5@. Pl x ¢

s« 7 xXWET'HAX M7 X5Gx éopdoyr»r oMU’ T
WdpagyY oOMym"'HW m V1 gBUXYKQOYSO YoMY'DIT
¢ X XbBIMYYoMUXT"" AbO LB 640503 PO M

RootMetricsY D S xr - F p 0o x génrl E6GOmMT XKAEM. p
XOT>3. blpl 6-4d0pgcoMU* EpEpk hpJ/bul 1 =1 42019 =
06X W3isxpzd®

5Gx Q s X my” 9 p F VerizonY Q% € p E 1 780.1Mbps"
K Bp Jbn | 1 627.0Mbpsx " T-MobileY Q s  147.8Mbps"  125.7Mbps*"
SprintY { x h p M= "Q8

oS" AT&T YK . Hp XX " 5G, 1 EOCoMUBC" k Bp /bul my T-
Mobilep ¢ @ X POoUB" EPEY AW myYOQI AT&TYX & x
TodOoMoM

" 9 EpPEpk Bp/bul 1 i U5Gp 4GLTEY

5G and 4G LTE speeds in Chicago and Los Angeles (Mbps)

—— 5G median 56 maximum

Chicago  Twonite | |[IEED
verizon . N ™

wer [HIED

Los

Angeles ., .. 'IED
verizon || T

o 200 400 00 ]
* ATET hadn't launched its low-band spectrum 5G in Chicago at the time of our testing.
*Verizon's 5G median download speed in Los Angeles was based on a very small sample (7).

s Y x RootMetrics

nwt " Verizonx 4G LTEYX Y T-Mobilex 5GWYF MA> YKUp M=Z"Q
BFYoMU* BpNw" €p E my Verizony 4G LTEX " Y T-Mobilex
5Gx " WYFzDTAvpoMUYapYRTUS

1

https://assets.ctfassets.net/ob7bbcsqy5m2/6f3dzj95zhg2Dkg5MZPPep/c51¢c592c8ad04
9f8edc90f1f0838a4db/RootMetrics_US state _of mobile_union-2H-2019 Final.pdf
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Wt "5Gx t UgxP3lus”™ 10xmy" 9 p F T-MobileY Q% € p
Em43.8%" k Hp /bu | 1m38.7% m" VerizonY Q s 3.1%" 0.4%*" Sprint
YZXhpM=Z"QBtou0"

7 10, EpEpk Bp/bul T Z1 USGK T UoxP3 T u

5G availability (%)
43_8% 3B.7%
3.1% l 6.7% -r )
0.4% H T-Mobile
Chicago Los Angeles B ATeT
Il Verizon

* AT&T hadn't launched its low-band spectrum 5G in Chicago at the time of our testing
s Y x RootMetrics

XTI Emy" CNBCY 2020 3'Qt Samsung QU X " Galaxy S20 Ultra 5G,
GrpyoNB.e.poammy 6B 6 MoMUYMWyd Y VerizonY Q %ott "
1.1Gbps6bR 00 b YFTTHoctT WY @ Yk . XHpXWd M

81 0" ax 6 UOgTW"5Gxtpr3YqgatKUxT6 Aol b
wowy "AvIi BwIxBQ Tapup poMUy YKU‘'FGAGTFY
006d0 x 1T POOUOQOUOYBUYUPOBKOKAGLTETopoOoO Q="

T-Mobilex k . Hp Xt WY 5Gy Verizonp yQu 6 WWrm" Y4GLTEWY
2y Tt M nKUY" Verizondypy pp WxA41m BUapyYmo
6010 YZbdg WoMx m4GLTEp x bIMY WW2 T wo M Y ‘

r 6 nN6fqxb pboy" nmY”5G5 Y 61 YboMYyY" "HA
nTYdpe( ndocMA 1" T nogW=todOQmrt Y Wh
YTTUI 3ZpMZFX  FupFHW nmyd r.lFtppuo X
FKQdoMxnDs yaoMp oMY

5§ " aOMyx 0
tm &QboMUSGG ¥ U GOMThboywy" Ok. HU3I XD p
PFTuRAYXK. p.Y /b6 G0Zd" 1 X. Y¢g6¢e WopoMU
ocx f o nyQr T LOYD&OB6GKUOMU FKU:"

1 https://www.cnbc.com/2020/03/02/is  -5g-really-that-fast.html
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T 1 x| blWe A Y AppleY H TEMY" ap5Gt hdoWws x
pasAppleyy, 6 gcoMU' Cx 1 Samsund LG" OnePlusp Mp 6 1t St

YQ 6Tlo “* :6 poMUpMpuolée:r
Appleg VN ¢ 0 x 5G &iPhone6 2020 ~ t ' BUpAs OQbo MY Y™
01 Ek3x. 65GTV\x Y o¢Xx 2 FKuo" "HW myQI W

i
Y zmypoM

" 11, tm & X5G el bl

0. p . o} e «
GalaxyA71 5G 2020 6°Q
Galaxy S20 5G/S20+ 5G/S20 Ultra 5G 2020 30
Samsung
Galaxy Note10 5G/Note10+ 5G 2019 80
Galaxy S10 5G 2019 50
8/8 Pro 2020 4Q
OnePlus
7 Pro 5G/7T Pro 5G 2019 9Q/11Q
V60 ThinQ 5G 2020 30
LG
V50 ThinQ 5G 2019 570
Edge/Edge+ 2020 50
Motorola Moto z4 (+ moto mod) 2019 67Q
Moto z3 (+ moto mod) 2018 81

s mT X £ OFpTKDDl > &z 1([ x

oX"Motorolapg Tvo g Q XO 0. p. BAPOY"s Pl X . Y
ow" o 6w ’ B Y Motorola Mobility EpET 7 YKUF x x "
2014 t Lenovox 100%=°> 1t poubBapm"” t OKO. p. TopoMU"®

GoogleF™ 3 axHOplUoPixel€s. T x| blU6GEYl oMUY / by
W" Q0 x " Pixel4/4XL, yQ1 5G emnmypoM' 5G eex " Pixel 5, ¢ 2020
X 37T tY¥YUpAwbUY" Q1 z nyoM'

Strategy Analyticst Wb w" 1 1 1 445G el bllx Y4 g" 2020
1o 6 xW m340 m" 1 x| bllla £ X 12%6 ¢ U*

{XZkA1313Tw330QmY Samsung Q0 | bll” Galaxy S20 €3 . |

1 https://www.businesswire.com/news/home/20200520005856/en/Strategy -
Analytics-Samsung Galaxy-S20-Top-5G
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s S20+" S20 Ultra" S20¢ m1 ¢ whoMU* 1330 x €61 x> DY 94%
s XPa3 T 121 USG el bl Samsungy Yy kK pMpB A&

T 12, 1 X5G el bllWeAE€EBOT s 2020 1o B X

STRATEGY ANALYTICS

A0

0% +— 40 — EE—

30%
24%
7%
0% T ; -
Samsung Galaxy Samsung Galaxy Samsung Galaxy Others
5204+ 5G 520 Ultra 5G 520 5G

s Y x Strategy Analytics/Business Wire

< 5 GOM

T

GOMT FMag M3 KUY"5G& x wl 1 ARboMUXPm 6
tpJI KAEmM. p6 B U s 3 3 RAN X" g T Y Huawel
Ericsson' NokiaY oUpW. pRaboMU"

.7 13, g X RAN X9 /4 €61t s FYPOovum" Y Dell@rox

RAN Market, 2018 (Ovum) RAN, Core and Microwave Market, Q1 2019 (Dell'Oro)

mHwwei WEricsson W Nokia w Other mHuwawei ®mEricsson ® Nokia w Other

s Y x Light Reading
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IntelF 4GOQ T Y| bIWH T SoC6& & o MO * Applep QualcommY A& x 1
¥ T dTopoMOY2019 40t ~0"0a&=6 h Y QualcommY Applet
SoC6&dapUaptopBOg” Intelp5Gl bILWGT SoCe A Tw” 6T M8 *
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! https://www.lightreading.com/mobile/5g/ericsson  -nokia-boast-5g-wins-against
each-other-but-fail-to-stop-huawei/d/d -id/752072
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! https://graphics.reuters. com/CHINA -MILITARY -LJA/010092GT35P/index.html
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! https://lwww.wired.com/story/huawei -losesarm-chip-design/
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