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AATIX, 20194F 4 HI5GHJEM S LT, sub6 (3.6GHz~4.1GHz, 4.5GHz~4.6GHz) &
2 Uik (27.0GHz~28.2GHz, 29.1GHz~29.5GHz) M EEHIERE 4 FHA IR L TEV Y TH
iz, £z, 201912 1w — A u5GHy, —HJEI % (28.2GHz~28.3GHz»100MHzlFE) T
AL S A, 20194 K X 0 SFF R OB HIs S 7z, 20209121 121, = — /v 5GHE
WLk (4.6GHz~4.9GHz, 28.3GHz~29.1GHz) i/,

2 —H/SGIZE L TiE, 2 VA subbiZ ik U THRWRFIZEI D Y Toi=b DD, é.%)]
LTEX ¥ U7 %7 > h—L T HNSATOEANAHR TH-7-Z & T L CTHERERFESC
WTH I VEOFIANE R T DRIBEE TH-Z b H 0, FEANEE o7z L wo%
Wb,

BE, HARBUFIZEBWTIL, 4.9GHzH (4.9GHz~5.0GHz) / 26 GHz#; (26.6GHz~27.0GHz)
/ 40 GHz# (39.5GHz~43.5GHz) DEMEIM 217 5 Z & A RFAIC B o, Bz ed Y %I

B 2l e S Tnd,
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212 LKEICHITZI)EOBRIEY—ERFORMBRE (B8
(1) £&
RUBEEACTEEAY—EARAEE L TS O1E, 2022411 H R TRE & AARIZIR S
L7028, BRERRIRI & 72> TS, BMEDOIIIIERSCH D00, RAY A2 VT 74~
TR, AL COMINEE, A=A T VT, B, B UOAR—AREOT U7 AER
ETh s,
RUEIE, 1 ETHRAREL ) ICEORFER EZTEN L TRHHEMIIR Yy N —7 ZHEET 5
ZENRTELZEITMA, BEFEEENZRERT— AL, B EAR EESED 20, X
v MU — 7 BEE 2 RACIAI T 5 Z A R[REE 5 2 E I I TV B (5],

mmWave positions the operator as a quality leader, offering differentiated services and
attracting early adopters having willingness to pay while addressing capacity demand cost-

effectively

Business case for mmWave rollout
(M Euros)

Annual revenue from difference

H

Outdoor hot-
850 zones

2(322 2023 2024 2025 2026 2027

> streams

(M Euros) 2022 2023 2024 2025 2026 2027

500
N mmWave 450 - 400 Payback period — 4.8 years
50 Stadiums Hot-zones [ Live Events (Multi-angle AR/VR) A7 00
400 4 Monthly Access

[ Day Pass 200
350 4 Il Upgrades to higher bundles 100
300 4 M Vanaged Services for B2B 0
100 Train Stations ~100
\een i 207 209 20

o 200 2002 2023 2004 2005 2026 2027

% Subs A mm nvestments  EEENExpenses W Revenues

verage
covered*® 150 & Annual revenue mmWave network TCO
250 indoor malis 100 4 40122 to overall mobile
network TCO
50 €122 M
0 5
0

Annual Network TCO

€562 M

*- Subs covered in top 168 cities in UK (50% of

UK population) in busy hours Qualcomm & Bell Labs Consulting Confidential Bell Labs Consulting

2 © Nokia 2022

Fig. 2-3 I VKIZ L 2RRFEOH [5]

(2) BN
HARIZBW T, 2019FIC4@BEFEFICIVENEV L TOLNATEY, EHYT—EAME
mBEInTnb,

BEEICLUE, BGOEMNA OB S—FRiE, 202243 7 KBIFETI3.2%ICE L T\ A6l b d
D, D% < ET00MHz, 1.7GHz°3.4GHz/3.5GHz &\ > 724GHEAEE N LDV 77— 7
IZ L D5GHEMFETH D, 2D IT, #5144,297R (N OB N—2R T KI0.7%) L 7e->THEY .,
BGONANN—=FD%L 2 EDTWD, —F BGHIZHI7ZICHI D Y THJEEHD 5 6| sub6
(3.7GHz, 4.0 GHz /4.5GHz) @ JEHR$KI3#5130,531/7 (A0 3 —3I3HK K31.8%) . 28GHz
O RETRF3,218/7 (ANA B N—FK[T0.0%) &> TWD, NOAN—FA~DHFHIL,
3.7GHz. 4.0/4.5GHzIZ 3\ Ti30.0%~31.8% TH V. I U FHIIKE H120.0% L 72> T\ 5,
HHEBIOBG 7 & v 7 BICE L TIE, subbld62.6% & 72> TS T, 2 UHIF02%IcE &
FoTWBI[7], EWNICEBT D RIGETHICE T, I VISR 2%RE (i) &7
STUW5H,
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BUE, BB BT, R VIEEORWEREE 2IEH L7-5GE V3 A DR RGBL5G E V1
x%ﬁikb’(b% 72O RECET @EmMNM TN TN D

(%) BROFIBRABEOHER (FHI LD 5 GEMFHDREFEIRIR)

o FEETLDSGEMBORMANRIE. NTTRIOEPEXE/(IJLIESub6> = UEA L ERD TH D, KDDIY
VI R230-)0 R Dy RS ROBBHENE I TLB.

o S5GOEEANON/—F (2022F38FKBATI3.2%) FO—/T R - Zw RIS RICKBFSHKAE. Subb
[CDWTIE, AIN—ZFFESNTVBH, MBLTVWS MSEYOIRRERESZL. SUFEBICDOWT(E. BEsd
<, A/—=EK(F0.0%. MMELTWD S EVvISEEEEFLRL, BENBFACEEEO>DTVS.

BEBIDEL S GEM/EHE AN/ —E BERERND 5 GEFRFERR
5 GEMmE (A7) —%) s — 39,051
NTT Yok | =% ' Osub6 25
rae | KPP [ Ss | micr oo-/Ck-lek | R
30,000
. 4,334 | 12,174 ) 19,716
IR (55.5%) | (90.7%) 20,000 ! 18,041
(2328 ] 34,244
Eﬁ§ s R - 10.670 5,663 11,238
EEERE ¢ _ : 3 10,000
73}\’—1;7 HFS LA (0.0%) | (83.9%) 16,573 00 5,485
o 3 : 5,753
3.4GHz/ 3 5,709 | 11,400 _ S KDDI \ D
Saore | 0o%) | G01%) | (52.8%) NTTRIE VIMGA  EREMIL
HEBODOSGhSEVORE
7,895 5,226 2,542 5,753
] 37CHz | (5any | (Gaw) | (143%) | (26 | O 62.6
ERIGRE : A 60
A=TUF s || a06Hy | 8,678 437 ) ) 37.1
45GHz | (31.8%) | (0.0%) 40
3,140 | 2,328 | 2,265 | 5,485 20
ZESHZ (0.0%) | (0.0%) | (0.0%) | (0.0%) 0 0.2
0=/t k-SyRITvR Sub6 S

() @ B4 TSR OWALR S REORIS RSB RO B ISROBE L B (700MHz-3.5GHZ®S)  (3.7-4.5GHz%) (28GHzH)

Fig. 2-4 B OFARUH RO (ki T & 0 5 GEMR O FKEL) (7]
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2.1.3 =) ERAEERERORKR

(1) Fa—n L

U RIS AR, 2022412 H iR TL HHR65LL EDR U Z— 5 1TORSFELL o> 24k 70 L5,
MHEE BTSN TNDH, Av— 7+ O, PC, Wi-Fib—4% —CloTHEgR, WEEY = —
. CPE (FENBERRFH) SO NE SN T a([1], BIRER T, BREShTnb
EREFRIT I EEoTWNDEDOD, IRAIZEND ZRES>0H 5, £z, HBiBO &0,
KETIEFHUCHA SN DEAED 5 B I VAN E7.3% % v b7 & FRICEK LD
Db D,

5G smartphones

5G mmWavetzs D
2t 75 R B

Hotspots & loT

(m =
[ -

IP camera

170+

HEESLLEDA A —H 5 Modules CPEs

mm o s — Tl Ui

5G mmWave #28A%
T - BHEK

Fig. 2-5 3 U BehismAR 0 REHRL [1]

(2) ERN

U A A USRI Z20229 101X H AREN TN = o REFEZ OIS I THERE S 2 S D
REFBREIIML22oH D, — 5T, TOWRIEHEEIT2022F121T170 5 B, SiA MR IE i 2
DRKIB2%BFREIZ L EF o T A1, KEICHEE LT, SRRFETHICEIT 5 =7 BN 1/10/2E
Lo TNDHZ &L, ENTEWY =7 20T DA, KEE TR I UEITHIGL T
NWZ R, N RERDERSICHEE L o TNA Z EDOEENETC TS 0L Ebil
Do AT MmNy = T BFFOARR, A T2 REAR LSS ORI MRS A OSiAR D X U D
KIS RE & 72 D,
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2.14 3GPP{ZE(LDEIR

3GPP CiRel-15 L FR2#H548(24250 MHz - 52600 MHz) & LT, /3> Kn257, n258, n259,
n260, n261, n2623MEHE(L XN T & 72, Rel- 17128\ CFR2-2#4:#(52600 MHz - 71000 MHz)
F TR S N> Fn263 b WL ST,

NR NV F JERR K FaF Ly s A FEE R
n257 26500 MHz — 29500 MHz | TDD AA, w#E

n258 24250 MHz — 27500 MHz | TDD RIN, A > R, 2%
n259 39500 MHz — 43500 MHz | TDD

n260 37000 MHz — 40000 MHz | TDD pNES

n261 27500 MHz — 28350 MHz | TDD pNES

n262 47200 MHz — 48200 MHz | TDD pNES

n263 57000 MHz — 71000 MHz | TDD

Table. 2-1 3GPP Release 17TIZ81F75 I VN K

ik\iU&ﬁi@77U#~yaykbf Aw— N7 4 DL RERRARLUINC S
AVE TICFWARY Bl sl ) T iR ORI L S T D, ¥ VT 7 7Y /7~
Vaymiéﬁk@ﬁ%ﬁ%@%kGﬂ%ﬁ#%%@Hrﬁ%:)&A/B%@%%JY?&
Vr—3 ‘/@ﬁ%iﬁﬂﬂ%Rel-ﬂi’C“ Cﬁbﬂ’(%‘ V. 43 CTHIT T D massive-MIMOD & 5 72
%Al - BERENLIESS . 3 U E(E OMEREIA oD 7= I 3GPPEEMED L ET 25k L TIT b T
5o

2.2 ZEOEM (BARERL)
221 XE

KETIX, AT&T. T-Mobile, Verizon% D& FEE~EHKENR T A AN THB Y, FWA
TOFARLETHHLEm NIty 72U 7 TOFRy ARy MARERL W5,

Flo, TABRACEL TR, A48 22 RFFT5 ) 72BN TA R &EH40%D AN A
N—REFERTDHZ LR ENROENTNS[1],

et L, Verizon ClE4k15008 il E T, 4R EOI VMR E, A% U7 AR
BR72 & ORA0, BTEICETRICERE T 570 & BB FIHNEAL TS, £722025F T
125000 5 ZEA~FWAY—E R (R UBEROCAUR) 2552 2B LTV 5(1],

KISERARIZ DWW TIE, Table. 2-225R"3 X 912, NERHICHE L3 EA TWD, Zhud, KETH
W T R T DUARN20204E LA, I T I VIICKHE L TWD 2 ENER DD L E
bbb,

A 2019 2020 2021 2022
< U R
. 0.3% 4.3% 43.1% 57.3%
WEROY =T

Table. 2-2 KENZI T 2 I U EHISHHAR O Kokt (IDC% HITHH)
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AT TDREE, FISHRDOEKIZHDE, AZ VT L, RAREDARENT, BNV g v B
V=NV BHADANDBELEE DG SICBWT, I VEORHANERTHZ LicE e,
HEEO R AR — Y BERE 72 I BT DT — A —ANELTETND, TAY I
7y bAR—=, F1, TA ARy r—REDKPUER AR =Y A X MBI LIV gz v
SRR BIERTIEBIRE LIAO TR Y  AFFATE L T D 2 EREINTHA[8l, 2o X oI,
U EASFEBAICE DI TV D R e R v N T — 7 2 AW TEB2B2C O BV R A DR & TR
Vo5, [38]

2.2.2 BERM

Deutsche Telekom (f#) . Elisa (7 1> 7> F) | FastWeb (/) LOTIM (ft) »pEHAL
DWEPECH D, FWA, A~— 74, EERTHEATLER>TND, o, BEO
TTNTT 4 EHET LT Y2 MR - TR TH B,

Je[ETIX, 26GHz (24.25GHz-27.5GHz) } UM40GHz (40.5GHz-43.5GHz) » I V k% 5G7¢
EDOFENANVEMICHE THZ L L, A—2 v a v (202445200 -1#)) @ﬂp+°<°m—7‘J/1/7
A & ADIFEZRMFEIZONWT, 202343 HIC/NT a X &R L7z, AEEEICE L TR,
U&@%%ﬁ%%§W&?ﬁéﬂéigﬁm@ﬁﬁ(%%EZUT)T\Aﬁ77?274?/
A7 L —ALU—7 (Shared Access licensing framework) % H\C, LEIETr—I LT A &
VARG L, TR TOEE EA -7 v arTITH I E LTS, i, REBETY T
T BN EIELICRDZENTRENDZENDL, AT 7 EAT AV AT L—LT—7
EERALT, SVEOR—ILVT A By AEEEIRTH T 58],

77V ATIE, 20234, BuffixFrance 2030BUR OB & LT, H- /2R E (20254EF T
IZ7500fEr—m LA EOHBOERE 2 40E) L. SRET O E LT 51l
e 5G DFEE 6G BILUWKMMARDOLR Yy FU—2 OB A RET 272D DR&D
o HEHL N DEF2UT 4 LEEELRIETD2EERY FU—ZAT Y Y 2—2 a3 U OR%E
o HEXRY NU—7 OEREEAMNOLUE

F727 T ATIIMIZH . European 5G-TOURS research project®—E¢ & L C. 26GHz# %
A 7=Rennes KFIHRBEITIIT B~V A 7438281 2 Bufll s EiE A T 5 [1l,

AL TIE, 20239 2 A RIS SVE R T T SNLIZMWCDO 5T, Telefonicathd 4]
D VWA R (Ericsonth ) 235%(E v, SAMIE° X Y B RR O H S 4172, Qualcomm
o7 — 2T \:)ﬁﬁﬁ%*®@ﬁ%%t~b7xF@T%ﬂﬁbhtoi@?%ﬁi i
BEREICIVERDRELSELEIND D TIEH D0, PCEDOWSNIN & > T2 HEITBNT
b, HWEENRRKEURTTHI ENRNI LR EDRINI,
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MWC 2023 W OIRAE PC T~ L7k hE
SENO Y IR ('F v #13.0Gbps) ('F v #13.0Gbps)
Fig. 2-6 MWC2023 T 3V % B H i e

2.23 fFE

HFETIL, subb% VW 7-5GONWIEBI A Z2uH 12 A, 2022412 1213231.2 5 RMESE ST
W5, TO—FT, JIVEOWMEHEEENT T A& A%, 20234 2 ARRR TG STV
W, TTAR— b Ry U= BT T A B AL LTE, 20224610121, EANWIOFEH 7 A
A (5925MHz-6125MHz, 24.75GHz-25.15 GHzD JE#%) 23COMAC (H[E D 2o filik
A—H—) ~FhEniz[9],

VL, 5G—ERXRDA ALy VEAN, Ry N =7 OFEEZHEMEELHD L LTH
REMFE BV, ZAVE TITHIZEBAF OB 22 & BN ED b TE 72,

2019 ITIT FEHAT OB X 2 AR OHH—ALAZ KV | 2020412 133 L 2 BRERBE
RNT =~ VAR AT A& SER S, 20214EI1ESAY— B A DR, 20224E121X 2 Uik
ORBEATH 70 L, BEICEHZED TV 5[10],

224 BE

#%[E ClX. Korea Telecom., SK Telecom. LG Uplus~20184-6H . EE#A4A—7 2 a v Dk
F. 28GHzH CTHK11:~800MHz D & 45 31 0 4 T H 7z, 3HLINIZ15,000 /5 O Ftth 5% &
BEPRI TN,

BUS 1%, 28Ghzi ~OEE VRGN S TWe b DD, FHFHEEI1F3.5GHz~D#¢
B LR, SO EEEFEIL IR TH 52028411 H 245727712, LG U+ & KTi%2022
HF11A[12], SKTIX202345H [13], FIME IEOHEBENI SNz, 7272 L, BUEFEA T O~k
P—ERZONWTIE, HPIOFEPYHIRE THEMFTEE L ZivTna(1ll,

20231 H31H, WEBK LV, TS AOBEROR T, HIHxy MU — 7 ESHE, —t
A SRR EIN O IR D ER S AN SBHER DR ST, 2023455200 - BT 38 i 4501 24
DORAE, FBANPEIN T BIF LR ORENTOND LB L & 72eo TWe[11], 2024424, 4—
7 a DR, 26.5-27.3 GHza 7 > 1 —/3 FD700 MHz FDD/R > R & & %12 Stage X7V
L7z, (700 MHzZA DT > 13— RIZy 77V o ZORIZRIRABHIR S 5)
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ZO—F T, BUSNWZSGTHEE T 5 Z L X0, 3@ RV DGiga-KoreaFmiH 7y =7 MI XD
EET Y FU— 27 OBR IR TR TV A1,

225 AVF

A ¥ RCIE2022FT A A M S A — 7 & a 3 Todu, RITO IC1GHZIE(SA) 23 1 > R T,
AirtellZ800MHzIE(NSA) A3 > K48 ¢, BSNL~400MHzig (SA/NSA(TBD)) 73 A > K23 T,
Vodafone~200-800MHzlgE(NSA)/N £~ —/4 v kT, Adani Data Network(5G~7" 7 A ~X— k
F v MU — 7 HFHEH)~400 MHzPNER 217> TV D EE~—47 /47 v b Tn2580 3 Uil 23E
ENQEY (W

Lth. 20234EITIE L A EDFEEZEMNFWARE L U T 4 Da— R —AD T —)L RFEIFR Y
AT o7z, 20244E11F, AV —EADBBPIIIFRF STV D, LR34, BERFRTO AL
v VICETORAEBENBUF L VST b1l

226 A—RXFSU7T

F—ARNZVTEEAT 4 TR (ACMA) ®26 GHz kDA —7 > a > T, 5 RS
#45 L7=, Telstra Corporation Limited (%i%& A & DOl TC1GHzIE% . Optus Mobile Pty Ltd
IIE & A EO T 800 MHziE % . Mobile JV Pty Limited (Vodafone Hutchison Australia
& TPG Telecom @ JV)iZ, (& A EOHIKT 600 MHz% . Dense Air Australia Pty Ltd (5G
T A MRy ROPNIAA MFEF)T, REM2T Y 7 T200MHz% , Pentanet Limited (/X— 2%
ifior—H/ ISP) 14 2 #ili©400 MHz% = ZAudALl L7z,

A= a rTHEILSNIZT AU R, T TS, 2036 FFETO AR L7225
(1],

A —A N7 U7 TlX, 28604 K/L®5G Innovation Initiative”’ 2 77 A2 XY | 22— R —
ZPFREGIZ L W AR SN AMEDOT TS X b L—y g VEIZEEMEE STV,
VI ZE TRy N —7 OBEPED LN TEY, ¥ F=—RANVR L oo E 3
HHTET CIEAY—EARRASNA TN D, 2—F—DEPTLIRERAZ VT L~DH
AbIThOhTn5,

227 WERATIT
W7 V7 Tld, 20204E1213Singtel (> HR—L) . CHT KO APT (B, APTIZI Y
W7 T4 _X— INWHEH), 214EIZIXTRUE LY AIS (¥#4) . CMHKK UHKT (F#) |
Viettel (“XhF2) o7z, 50E - HIkOSHEE NI VR FEEEZFBL TV D,
Fo. INHSFEEELZEGD, bE - HIRDO16FEE N I VO EREKEZEE L T\ 5,
VU HR—IVTIE, 2,25000 RVDEGOHE 272V Va—va BT L0077 N a
77 LR, 5,00005 RV OIS O 385 H I DBRFE SR THhIL TV D,
B TlE. Advanced Semiconductor Engineering (ASE)£EIZ LV . 5GmmWave NR-DC SA
WCEDA— 777 P —FELEID BT 53R ER =TV B(1],
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3 ) RERDOBRE

TV TITIRWHIIRIZ K D sub6 L 0 & miE - RESE(LOIHIfFFTE 5 —F T, BfE, 5GH=
U7 FEICaE =" R Iy RNV R subbZFLICEHINTEBY, SVEDO N Tk v ZINE
PRI TR, 2 ORI A S ET 2 ETOMEE LT, S VKREATY 7, I U ExhcEEH
JEEE, I VxR, I VR — A —AOBLETHHT L, L FISBR~2, Zh b OiEIC
kLT, BEICEZ < DHEHINS Y U 2 —3 2 VOMERREE LOEANED N TWDH, £NHITD
WTIE4E X UEEIREE, B L 09E I VEEKICHITEY U a—va r2SRIEE 0,

3.1 SYEREATVT
A O B RZZRE LI TREIN D, ZHEER G2 2 TEREA <2512 L, H
WD D2RDOENGTRELRDL I LEZFRLTVD,

BRI L= nd flc)®  d:FRRE, AR, ool (1)

HiFZeMRRICN Z, BRI L > TR D 22K OS5 RN L2 H Y . Fig. 3-11
RTRANEL B,

Sea Level Attenuation (dB

D1 +—

10 ) 30 a0 o 100 200 300
Frequency (GHz)

Fig. 3-1 Atmospheric and molecular absorption
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Fo BRI E D2 r 2B AEENE LS RDIFELVRRL 2D | B LA TORE LD
Tk REL< s (Fig. 3-2) .

Mormalized Receive Power [dB)

IJ I50I — IHIUI ...150.I..2Uﬂ.
FENEER (o]

(Fig. 3-2 iz = 2 O MERS R [11)

ZID OB EORMEIZ LY ([ — O EDENE ) THE L2 5E1IE I VIO AR
IZsubb X W /NS <70 d, £, i ANBIRTRENW LD, TX LRV Rl LBREE 2 ik
TEXLYGFTNCT v 7T T BT OMNERD D, THHITEERERERICLE-Tar T T
REGITOMER LOMETH D Z Lnb, BURITGEH L3 subbh b FIDHEAIN TN D,
RUVEOTY THEOTDIZIT, BRI E 272 L ToOT 7 FHEREO SR/ N L,
T U7 TREGITORIREENT 28722V ) a—a VERKLETHD,
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3.5 2 FRE

Db, SVEELOREE LTI VEEATY 7, IV Exhc R, USSR R,
RV P — A7 — AL GRS, T DN A3 R Clix e <. MAICEEL TR,
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4.8 High-Power UE (HPUE)
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4.9 Sub-band full-duplex (SBFD)
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Sub-band Full Duplex (SBFD)

Frequency aligned to avoid inter-site interference

Frequency separation and interference
cancellation to avoid self-interference

gNodeBs are full-duplex capable, devices are half-duplex

W““‘“ ),

gNodeB 1

gNodeB 2

I:‘l"_l'.'-'l ink L Josvnilink ::llll'.'.' | 1K I-_.l"_l winlink
Uplink Uplink U plink Uplink
Diowenlink Downilink Dovwmilink Downlink

Fig. 4-13 Sub-band full-duplex (SBFD) [29]

4.10 High-speed train (HST)
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(a) Uni-directional deployment
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rf-system

https://www.qualcomm.com/products/mobile/snapdragon/smartphones/snapdragon-8-
series-mobile-platforms/snapdragon-855-mobile-platform

https://www.qualcomm.com/products/mobile/snapdragon/smartphones/snapdragon-8-
series-mobile-platforms/snapdragon-870-5g-mobile-platform

https://www.qualcomm.com/products/mobile/snapdragon/pcs-and-tablets/snapdragon-8-
series-mobile-compute-platforms/snapdragon-8cx-gen-2-5g-compute-platform

https://www.qualcomm.com/products/mobile/snapdragon/pcs-and-tablets/snapdragon-8-
series-mobile-compute-platforms/snapdragon-8cx-gen-3-compute-platform

https://www.qualcomm.com/products/technology/modems/snapdragon-x62-5g-modem-
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https!//www.nokia.com/networks/technologies/mmwave-fwa/
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https://www.fujitsu.com/global/products/network/solutions/5gran/

https://jpn.nec.com/nsp/5g vision/o-ran.html

https://jpn.nec.com/nsp/5g/local5g/product.html
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access-a-boost-by-enabling-5g-mmwave-indoor-installations/
https://www.nokia.com/about-us/news/releases/2022/06/21/nokia-and-elisa-achieve-

over-2-gbps-5g-uplink-speeds-on-mmwave-with-qualcomm-solutions/

https!//www.nokia.com/about-us/news/releases/2022/10/18/nokia-5g-mmwave-fwa-
technology-selected-for-nbn-fixed-wireless-broadband/

https!//www.nokia.com/about-us/news/releases/2022/10/12/nokia-demonstrates-

immersive-stadium-experience-with-5g-private-wireless-at-2022-tissot-uci-track-world-

championships/
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