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Present State and Challenges of 5G in the US

TAKAHASHI, Yoichi
Research Fellow, KDD/ Research Inc.

Abstract

Three and a half years after the initial launch, 5G services in the US largely lag behind
expectations. Although major three carriers have declared their “nationwide 5G” deployments, their
services barely differ from 4G services, and are nowhere near the ultra-fast 5G services many users are
expecting. The carriers and manufacturers hyped a bright future for 5G, giving users high expectations
before and after the service launch. However, in reality, a lot of users and media are giving negative
feedback, claiming disappointment or feeling they have been lied to because of the failure to deliver
upon the “5G promise.”

The present state of the 5G services, which is not meeting popular expectations, is mainly due to
slower than anticipated data transfer speeds. The background to this situation is the delayed and
haphazard expansion of the 5G in the high-band spectrum, with numerous related factors, including
technical and economic, contributing to the current situation. This paper introduces the present state
of the 5G services provided by the major US carriers, identifies factors attributable to the slow
expansion of the ultra-fast 5G, and gives consideration to some challenges in advancing this

technology.
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4 — 4 KEDSGERIZES L TELWDL

2 —FOMFICIE 2 25GDEMIZAREEN TS D, THICDW»TIE, 20214
5H. The Wall Street Journalfft2® [KEDSGERIZE S LTZARIGECDD] &
BT 2R L. YRORAZIEZA TS,

[FHLIC KNI, 1 TOSGHIG A = R D38 L Th b 24EA5 0l L 72 BXFE <. KE
DEEF ¥ V7 IFInd 2ELGEZREEL T2 Liio T a 23, ERTIZ, BEL
T. 4GLTE & X3 2d 7> & oA % 5> o 72,

WHE, 4G X D DIBERICTHEEGR R A O D3N D2% hoN—F DL, 2021 KD
52023 KD E RoNTniz, $74abb, ¥ TOSGHIL A~ F2H Th b i
DEENFESGHEEETHEZ 3 X9k 3 T, B30 A, Bihixs4» H,

INZAGDBE L HARTHR S &, 1D TDAGHIG A = R H 72 D 23201 04EFK ©
MR 204G — e AR LE Tl 2 3 X HICR 2 ETICISy Aozt T
W3 ZEDL, SGERIZEAS 2 ITE L,

S5GEPEN TV AHHBICOWTIIWL O DHERBIEAE > T WS E LR
b, HoRIlB T - DB RORE, EMEL ALy PDANT Y ZORNT-
Y —b A2 RMT 2DICHBELRBEFREPARL T30 RKERERZE LTS,

%72, 5GTIEHA Y P T — 2 REEEAT DREDD 503, HilhxiHEo%
CHKREETE RN G, ThabbKERIC A THEICRR2 2225 2 & b HK
DIDITHEIF T3,

HMFORBEDOFH X ICHA D222 2 LB%nE W) ERS H B, FFicI VK
A OREME»SHEECRETIHLELED 5720, HEICHET 3 FECHRHE S %
KixdboLixd,

IHIER Y v F v —IC I NIE.5GOEE LR LGN ZEET 2 X5 2+
S—TF7Y | B VWEWIERL DL, AGOBEICITENANE T AL ZF OHE Z

VSRR R RIE, Ay P — 2 L 2RI S0 2 4% v b T — 2 o ElA,
(Our 5G Availability metric shows the proportion of time Opensignal users with a 5G
device and subscription had a 5G connection.)  https://www.opensignal.com/2021/
05/26/understanding-mobile-network-experience-what-do-opensignals-metrics-mean

2 https://www.wsj.com/articles/5g-us-rollout-11621897471
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Ho7225, 5GICIZS DL ZAFNITHLET 2D DA,

Mmz<cFx ) 7HlOHEFKE LT, FROSGEHEDINAICTTT 2 Fal L 235 5T
WD T, S5GEREZMMELICS WE W HESHIFEFHE N T» b, AGH~DHRE T
ODEVWHICE > 7-0 T, 5GERICIIIEFICTEEICRZ>TWBE LD &7,

4 -5 S5GEHFDOLEIRLL

20214ED#HE L LT, PCMagdssGidr DI E & BE # #3721, 20214E135GIC
BIL CRERZBR o724 L L, MU TCOGIINT 2D LoFHEESL L DAY
DEFZ 72 EFFLTWw 3,

FlEEIC X E. 20214ED5GY — v A DFEE 13 T-Mobile, I v F-Nv F5GT4H
- REHEHBLEZME—DXF ¥ VT THLEI LY, RIIDKERLI—AT—RE L
TREMICD FHEARBE 70— PNy F2REEL 722 L2355l & 7z,

NHEICSGY — B RADEE L 75 =D IFAT&T, 2 — Y FD [5G| D7 + —
< VARG FEIMFFRE T, 4Gk Y b H s b LI LIE, [2FE5G] ICBIL TR
L2 EDRZILETLAEZLDNE I T RARDEREF 72 HEFEL T3,

bl BT, FRFTEY — e RSO IC B 1T 2 5GHEF D BFHIC O W T il
THY, Fv 7y b TliMediatek2*Qualcomm% T L. %K TliMotorolazs, @5
#%fifi TlxEricsson?d, N Z WEEE ITEIT N2,

—77. B 1< i3VerizonDVisible (BEHAT 7V =4 K75 v ), iR THEL 72
LG, 5GOFET 7V r—v av e LTHFEINEZIZ IR T - —ERD
Google Stadia® % i 3223 > T\ 5,

Ui A ICES L CApple & Samsung D A RIH3ZE 28 5 TR\ 23, T HICDWTIE, Witk
LH VAT R EH L TWAE5GICBE L TIIEAY%2A 2 5GhR LTI T 7Y 7
—YaVEARICT S LX) R E R T 2R EOHF LIV AnE LTWwa,

FE3IF DG —E ZAD N7  —~ v ZICEH L TltRootMetrics b 2K 1258 i iC
DOWTHE L 23R 2 P ICHKR L T b, 20214 TR c Il IcBI L <t -
Ll ARDIER AL A 2L, hoiEEICOowTIRALES 2RI DIBZ TV B2,

FIFAERIC L, 20214 FEID5G Y — v 2D BE X, T4 78 ) 74 TT-
Mobile, T Y3 (LUF. A3 X OSIHIC 5Tl [HE]) © b T-Mobile, S8
PEi Verizon T, #AIIREGHERD~ 2+ % ¥ ) 71X T-Mobile & 1> 5 #5R,

FERERIClE. T4 S U T 4 13T-Mobile2383% 1 (1258 * v Fic 7 - 7288
g, LUTREL). AT&T23628 . Verizon2S6&Ti. 8 13 T-Mobile 2348 .
Verizon2338( i, AT& T w (b v 7o -8 2 7)., (S8 13 Verizon 2393

! https://www.pcmag.com/opinions/5g-year-in-review-2021s-winners-and-losers

2 https://www.rootmetrics.com/en-US/content/US-state-of-5G-2H-2021
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#hfi. AT&TA367#i . T-Mobile2s 1981 & v 5 F5 S,

[X522] 20214 O 5GH 4 D BB

Highest 5G Availability Fastest 5G Download Speeds Most Reliable 5G
(markets won out of 125) (markets won out of 125) (markets won out of 125)

1st ° 1st ° 1st °
2nd o 2nd ° 2nd °

@ ATaT @ TMobile @ Verizon

(H481) RootMetrics

AT&T % L3 OPCMagDFERER &5 0 . EEICE L Cii FAL7Z o 7228, 7
A2 )74 EEHEICOVTIREDLLBFE2UIZ X — T L THH, &F0eE
AT 572 Tlir7w,

LA, TDL ZTOHFFICTE W CIHDEEKL 72RIEE D pEfEIZ. AT&TH
78.3Mbps, T-Mobile3367.7Mbps, Verizon43293.0Mbps & \» 9 #ER & 72 5 7z,

HifE TR L 7220194E T2 HHIC B3 1) 2 RootMetrics DA Tl HE X Verizondd
620-780MbpsD L XV Z Gk L T3t & v b Y 72 o 7203, S ENERIRICHEEE L <
T-Mobilelc&F T 5,

4 -6 CHAYFIFCORNKZER =N

FLRETC5GH — B RDEH & 7x o 72 T-Mobilelc D\ T, PCMag® it i, 20224F
Do LEILWAEILRZZA b a Ay L TWwb, AT&T & VerizonZs I v K3
v F5GOERZ RS 5 22572,

ZD Iy FANYF5GE LTHEHINSCAY FIC X BAT&T & VerizonD5GH —
E R, HiR (3 — 2B X3 — 31H) @& B0 2022F1HICHMG S 7z, Ml
HIFI2 A ISR FRE ST e ds, MZEROL 2L 27 L L o TFH ot
BICR Y 10 HBEL 72,

iz ddHi, CNY FICXB5GH— AP IEE o7z, ZNICKYVEGH—EL D
BRI E 5 B b 5 72D D, RootMetrics2320224F - HA 0 T AL B % 20224E8 A
ICHRE LT

Zhic ki, 5GH—E 2RDEE X, T4 7Y 7 4 TT-Mobile, #HETHT-
Mobile, S (X Verizon T, &M R5GIARE DX 2 + ¥ + U 7 (I T-Mobile & | 2021
FETHRAL 572 FEL,

FEERITIZ T XA 7 U 7 4 TT-Mobile23 100, AT&TA339%R i, Verizon#?

! https://rootmetrics.com/en-US/content/US-state-of-5G-1H-2022
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3ERTI. W TIET-Mobile 237588 i, Verizon311EHi. AT& T2 ¥ v, {EfEH TIX
Verizon23958 1. AT& T2 708, T-Mobile2s2745Hi,

20224F FEIHO BRI O NAAL (X213 0 20214 TR L £ oK A LIk > Tk
WA, BRI CICE v TREG L H TSP OEBBH Y, Fr YT LI
BE L IET & o 2B DERF D 5 2D 2 5,

[X1523] 20224F EHA 5G4 DL

The 5G winners by category 1H 2022
(Availability, speed, and reliability)

Highest 5G availability Fastest 5G download speeds Most Reliable 5G experience
[Markets won out of 125) . {Markets won out of 125) (Markets won out of 125)
g
JC 25

e ° e ° . o

,.‘Root Metrics

(H#) RootMetrics

20214 T HAIC R 2 & AT&TIXETETE A6 TEB T 2> & 708 i~ & 2l | L 72 23,
T_AZEY T 4 TlE62E T 22 5398~ KRE KT L7z, &5 IEEIZEED
bFru T, SRl LR EFEERR LR,

T-MobilelZ 7 <4 S ¥ U 5 4 2383% i 1008 i~ & X HICEX 25 F, HE
b A8EL T 2 & T5E T~ & TREE. (SHEM: b 198 2> 5 2THBTE ~ & Kigm F, St
brZ. flho2thic bk~ CENEZ F—7 LT3,

Verizonlz 7 XA 7€V 7 4 2368 2> L3~ KT L7225, HE I3E diHr 5
11ES T~ & 8GE, ([SHEMEIX9388 T 2> 9580 i~ & i & W O SR, HADL L 315
FEVEZ 3 o 2% 0B % FF & 7 WIERIR B2 F— 7 L T B,

7272 L. LRt oS BF I ZRMEA I D K b DT, BARELIC D W T DY
BEMED ETZRTHDOTIRANI L ICHEETIVNERD 5, EE, CNv FOEA
I X D AT&TZ1380T . Verizonld60& M TR M EL 72 & bt T3,

LIRAIL, TDE ZDOFFICH T EHK L 72 AKEE O REE X, AT&T2S
96.4Mbps, T-Mobile3410.0Mbps, Verizon23283.9Mbps & \» 9 #ERIC7 > TE D |
20214 T2 & R B & AT&T & T-Mobile 23tk L 7= 23Verizonl3fE F LT 3,

k. CN v FOEAIC X 35G% — 2D O\ TlE, OpenSignal 2320224
10HICRE L ZZHATERIC I NIE., 2022F3H 2 59H £ o720 AR CAT&T I
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34.6%. Verizon2315.8% DEERELZER L T 51,

[XF4] C v VAT X 5 5GHEE DR

AT&T ’,j_‘ OPENSIGNAL Verizon
100

z _ S
81.4
HIII ) ) i )
61.4 : -
5250 54.1 565 _
4] 4]

Mar-22 Apr-22 Moy-22 Jun-22 Jul-22 Aug-22 Sep-22 Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22

(Hi#) OpenSignal
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(=]
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B
<}

[
o

Average 5G Download Speed (Mbps)
N
o

Average 5G Download Speed (Mbps)

fame LT, AEHRHL TCNY FIZ5GOEB N EZE 2 725 Icitd 2B SO
Bzl ) — 7. 5D ZA3ICAY FOEAICIVEEDR EZEWLED20DK
EEIROND DD, 5GHEFOBNKNEEZ D ETICIIE> TR,

4 -7 [EFESGY—EXDa—H5F

S5GOEAIC X Y EANANSGH — AL ITTHRLBEEGH - RAb RIS X
I o7z, ZDHiE TlIVerizon & T-Mobile2SBA X BRW A D JLNITFT T3, vV
THRIOBGFDORE LT, T —TVEDEEA vV EZ =2y P EOHEFEVIHDD S,

EESGH — BRI DREE A v X — 4 v P~ BliR7: & D THEIAE LT
2—FHICHFEEMCDRELRAY Yy b BB 2D, 2D LRERLL, 7—20 L
B 72 CCHECEBEDMELZ W ETE H LD R WY —ERICR 213572,

202145H. Comcast® HEH105 K v D £ v & — A v b Zf##) L TT-Mobile® H%H
50 FADEESGICHE Y #a 2 7-(KERZK # CNETME 2 72 BAYWIET F T 7A2H
272 O DA T TRICRIREIZ 2 <L FERICHEE L T3 & D FF722,

T-Mobile D FHESGH — B RICOWTIFEEF ST 21 H oD T UTIC
FHOREFROELL THE 2\,

202245 . FEEREA TV B HIIK A T-Mobile ® E E5GH — ¥ 2 [5G Home
Internet ] DIEHMHIRIC 7 o 72 & DREANDJE -, HEERMES1X50 F v CRHIIEEE 13—
P, EMEAL e D L7708, EEICHEL Tt NHEw] & oD A,

U https://www.opensignal.com/2022/10/12/how-c-band-is-jump-starting-att-and-
verizons-bg-experience

2 https://www.cnet.com/home/internet/t-mobiles-60-home-internet-service-6-
weeks-later-service-review/
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T-Mobile®dweb# 4 + ¢ix [5G Home Internet| DOFEEICBHL TiE. T Y 23833-
182Mbps, IV #38-25Mbps & D iFH R T T 7z,

EHEPHEFHL TW3CoxD 4 v £ —% v Fi3500Mbps® 7' 7 v THEHI3 F L,
FEERD T Y 1350-170MbpsffE, T-MobileDEESGTI A b X7 5 —< ¥ A
KIEIC E2 2 0[REMED B 2 D TR Y oz RT3, Rl LIAAL TR,

I LiAA 2 S8 H%. [5G Home Internet Gateway | 7z 2868823 @\ 72, € v b7
y TR AERICORE, AKRICHHAT 7V EA VA=A LT, 77V DIF
RIS T O ER T 2721, RICEHETOR2 Y LT,

v b7y IR CRET L, BRRERR kv, 7 v 7 FRRPBEED
122¢, LIFLIE [NoSignal] IC7% %, BHORWEFZEL ABLKDOH % S 5
25, IR WE ZATHEZHEIZ L, TV 2325Mbps, |9 239Mbps & Hi7z,

INTRET I LB oTwb, 254525 BICHEX TRV IRD, T O HE
(Z10MbpsIC A>3, £ Y 3L 13 1MbpsiC i 2> 72 W WIRAE & 72 o 72, AR O FBIR % [
DANELY LTERSZ S, RIUT—HHICSEE L v,

[5G Home Internet | OEHT7 7V IIImEF Y oFMFE2 5 O EI 0 FLEIRRE D
X CHER T ABEEDL D D, TNIC XD ETXDBFIZEBEIEL 2EP RV DEE
HH®7-0T, VXTI EVES DB N bWTHBEI EBDbhro7,

[(X1£5] Btz 2> & o &k o K

25

Gogle
(H#1) [5G Home Internet] OHEHA7 7V X v

INTHRMHIRICAE 5L EZLEDD, HWAZXR—HF—ELRICEHEBEZHL AN
B bEZEN, Y RUHO KRN EAES - REELD LT, 205D
WE-LETE2Hd L E ozl s, LIFLETA2H2 2 21T 72,
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Z N SRHEDRLE U 7228, Falf 13T 0 #E2310-20Mbps, _E D 5 2351-2Mbps
BRIERHE NS RY, PRLEELTCELLIARADLT S, FNTH A9
TP —REIZTEZT. WEFICCoxDA vV E—F v F ZEHITERWT WS,

5 bLGEMADRE

%< DNAZDIFRICIL 2 2 EERD5GIE, T77A L — RIS T 2 REICid A
STV, BEINE e ariET v d, RIETIZSG (it 4 N F5G)
DEBICH- > COHRER FET 5,

5-1 JBERE

Al (4 —47TH) © X 5 IKRETSGEMMSEN T2 BD1o & LT, FFEEA
EREHINT VWS, LOVDITHEEE ALYy YDOANTVZADRWI v FNY NE
WEDBARRLTWS Z L2, 5GEMA P PEET R VWAETAERLSEINTWES,

IV FAYEFEARLTW2D0b LR, N4y FIdE 5 adn, 2020
HEIRAITHET L 7237/39/47TGHzA D JEIEHA — 7+ 2 v (Auction 103) T, AT&T
ZRED N DI Ex AN—F 54 N0 FREBEEEIG L7z 8 R LT

d— 2 a VENCAT&T A H - T 7239GHZARF O+ EilE 13379MHz, Z uds 4 —
7y a VIBICIE2ELL EDT86MHZ E 7t 5 72 BEICH; 5 T 7224GHzZH L b % &
AE C1L,040MHzZEL Eo N4 Ny FREEEAREET 22 2 1Ck 5,

AT &TIE AT & o3 R R R o T /3, Zod—2 v a v CEIEGS L
Zlick ) ol AEGlick oz b~ IV FEIFEANAALGICEBIT S
AT&TD Y — X —[JHifiiz T 5icme 5 L bR Tw 3,

NA NV FOBRE TIEVerizonlFAT&TD F%# 17K, A — 2 ¥ 3 VETIZIIGHZE D
JEHED39% % HEH LTz, A—2 3 3 vikiciide% e 7t v, 28GHzZE & &b
45 EAT&TDO2UEEL L 72 52,02dMHzD NA RNy R EBEET B2 L L o722

BT > RERS, =22 a3 VTAT& TE D %L DAL NV FEE W
L L7 Verizonl, "4 NV F2HR.LfiEBELOTE LR WE S =—2 7
5GZERT 5 &\ ) BEg A KL Tnizd,

o T, W7 & HAT&T & VerizoniZE L Tt~ 4 N FIT DWW T EREA B
DOLENT R . BEBORERNE LTI LABA T, Ladbilitte 4Ny

! https://about.att.com/story/2020/spectrum_auction_103.html

2 https://www.fiercewireless.com/operators/at-t-touts-mmwave-spectrum-gains-
verizon-still-has-nearly-2x-as-much

3 https://www.fiercewireless.com/tech/verizon-ceo-defends-mmwave-strategy-for-5g
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BERICEAS ELTWE, " ANV EF~DERIZIEZ A~ ToTLE o7=D D,

FLTERSEDL, WODRICH Iy FNY FB5GOHLE Vo Z5iFHIc 7 > T
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MR ESYEIZ I Yy PV FHLOEBFEINS,

S5GHREflZFIET 27201 1T A Ny FOTFRHBFETH b, Z2ndiid FoE
FMERERICD O3 5, FEEBAREORIEIZ A A N FiICidEZRTH L, LA
WERE LT 3R IR IICHER T2 2, W2 HTOREE S 2 5%,

5-2 IN#ME

B LU CRPHR (4 —418) O5GEAENTCWAHEDIDIC, ¥+ U 7THlOHEEL
LC. fED5GE#EHDINA I T2 Fol L 2B 5N Twa o T, 5GER % i L
W WEWITERRD 5, 5D ZAFFIEMED HBE L 25 > Tnlgn X 9 77,

NANYFSGR IV L DHEMFEZREL 2T NIE R0 RnwE w ) FEZTT
b, ZEHOBER LR KRR N2 EE T2 L3R5 gtz 5, Lad A
TG L e F o TEIMEIEZIS C L IZEEL <. HEFOHMELHF O nIT v,

20224E3H. Bloomberg#® [5GI%1,000f& N v D ZEHR Y | L ¥ U7l 5GDBIH A &
SERFE L, F¥ Y TRSGHEOEUELX LZICb b T, WELKHBEZEOLE
OnHRYIN TR ERITEL T3,

FE3ISGH D AR BIESR S Ay V7 —2 DT v 727 L — FD7=9121,000%
FALLEOERZT T3, ZRICL22bOLT., WEZILZNICR A > 72BN
INARCHHHBEENTEACEHTE WAV EDIER LTS,

Y — U RBHEL LIEL RS- L W DT, KREPICHEE ICSGO T % Bk X ¢
T i, BFEkoIGSE D FEFETH 2 2 LIFREZ L LTWw 3,

728 Z5GHREAINTVZLE LTH, A TEFNEERTE 2 RSN
T ALERL, HEHICLSTDAV Y FRL2DICL WEWIHELD DI & bIE
L Twa,

72 z2IE. 5GICIFIVA T VI RAILETEEWIBELRD L, 2 v P T — 7D
B 55D THDEH, TNRHYEELRA VY IA VT —LDE—=F XAV FTDH
LoTWARWVWIRY DL, —MOMEEIPEIKT S L ITHEL W,

L7223 CHI S CIHBFIC5GD A Y v P 2R X & 2 D238 L7291, 5Gh}

! https://www.bloomberg.com/news/articles/2022-03-03/5g-internet-big-
whiff?sref=8L9awonp
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HBEEZOLNED, ZNTEHIBLT SO NERY — X1k ) kv, 5G4
T—HY) —F I 52015 ANV FOERIZI>DOEELREL v ik d,

ANA NV FEGTU I RIICHEH DL % D0, WA B GR L 2 EHL T
5. ZTNHBHTOHELEEZ 5,

5-3 Zak

[5GOLERM] L WwHEErIZEIAY PT—27DeFxa )T 4 L0l & BRI
BIMERICE 2 2552 L WS HIHI D20 DHITOFEMNDH 505, RIETIIHEICES%
YBT3,

—RANIC I BIEIERGEE IS L T 2 EikIE, YRPED EHEZF-oTw 2
Rz, AMRICEZEZ RITSREEEHLIZ 2w e TN T w5, 7272, &ill, £ Dk
ERNEYTH B 2 & M2 HEMBRCHREL 2RO 2 E R ATV 3,

FRC I DIIIRER K D b 27 b mv (R ) MBdgcd v, B3 Ak
ICEWEFTICSEE TREINS 2D, AME~OEPRICRDEEIHTHY, &
VTR L 2 BEREHL A e w7 COH M bR A R T E D H 5,

Z 9 L728ah b KEZ2 &R EclIsGo i F R I K3 2158
B -oTEh, Z207-DICHEHFOERKIENZ VI DI o720 T 52 LY
»Har7hY, SGORERICAELLTEELEZ TW,

KETIE19965E8 H ICFCCASERIE L 7= KRN SG % & D EHLEE ICE X
W3, 2013FFICIE N A RBETRENEIDICOWTERSEERY L7225, #HERE
XrnwzlicTaoE (LT M20194FEHE ) 220194E11HIC FLTW3,

Z et L CEHT (Environmental Health Trust) 25 o & {f A 252020414 ic.
CHD (Children’s Health Defense) %o Hl{&ff A2 FEIE2H 1T, I ZNFCCD kR
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TN DOFHEICH A 2222 L, SEIETAERBEAG > TWB EfEfEhTw
LM, ZDHH ENDTDTH PRI IIESEIC O BER b fEE T 2 A REM S 5,
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