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HEMEEBAD ST Ty IEBIZIEDD
ICFBE T, BREN S Ty IEh 5<%
BERDOBICEWVWNS Ty I LNILAELD
BFEICDBSNTULET,

BEIRDRS 70y I DODRICED & &R
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WETHE—IBDBLDNS Tyl
BATERHECOEWVIFBERTIEZH
ICHEETHZ D FET, TRy
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Singtel (£.2022 > >77R—JL GP (Grand Prix) IC&S LT,
FELRAR—YARIINTEGC RYNT—IRSAI T %
HRTYIOHTEALICBESREEEZE AN, EllbEni

BEH —EXD MO SRRV AIREIE ZREEL F L7

FELAER

o XYRNT—=IRSAI T DY R—
MIED, SVHR=ILGP DL —
XT772E EmEBEOETA R
J— LB LI IRV MEEBEE
SICLANIILVTyFTEX LT

s 5GRYNT—IRSAIVIICED
CHEZBY—EXRIE. 4GH—EX
CHNRTBERERF AL HD. #H
BTEED DD, EFLIhTY
BZREHHDET,

o XYNT—URSAIVTIE. TF
TEATIEEIANMITIHL
WES R RETILOEA ZAEEIC
LEXYd,

SUAR—ILIF AON600EAD=21—
- EAREOARETIOEETY.2022
F7TRAICIF HERTHHT5G SA(Stand
Alone) TIEIF2 L (95%) i hN—ThFEL
7o

SYHR—ILBAFDIMDA (Infocomm
Media Development Authority) tl&. TR
BHFLVWI-XRT—XERBEL.EELE
EBIEHRISADSGAVIZDEEM%
HEBLERT DRI VR TF—X—
AVETEEZHELTWET, ZOEDIEA
DR T ERBREBOERZEMB LV
RETRIHDFIBEERNITEHIN
TWET,

CDESRIMDADEDHEADRI & LTS
N—hF—CDOREHIEIFONET,

« BCA(Building and Construction

Authority) IC K2 BFRERDEEM R

2MEHRETS56XILBIM (Building

Information Modeling) & X 7LD BHFE
+ LTA (Land Transport Authority) IC&3 B

BETEHMADSCDEAZIRET

! www.imda.gov.sg/How-We-Can-Help/5G-Innovation.

« EMA (Energy Market Authority) IC&3X
J—rT )y REAMTICE T B5GD R EEM
DR
ZEFEEBFHEAXA—N—ICLD I VHR—
JL#IDBTO (Build-To-Order) EV (Electric
Vehicle) THORFEICHT2EEME D
X Z BT 356 AMRY ~DEA
s SGREDEENFLTUE—MEREE
BPREREERREDISHEOAEMDLH
BEEDEF
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DT NF =T AL =g kEE
Wity bT—IADR Y~
T—UDENDEENET,

2ERED5GSAHNLYS DRERM

202158 . Singtelld HEF/N > Ty
JIC&B 3 ybhT—oO0—-ILT7 I LD
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L7 IR7E.3.5GHz TDD ¥ 2.1GHzD &
W HE T BLEDI5% U E#HN—LT
WET.2023FE38B AT . 76 FAERBX
BEEDSGICMALTVWE T RDEH
BEEOEWTTUTr—a> 0 Ehi1efi
THERZEAGESGOMAZDITENLIF
IFREBET Y —vILX T 7 BB 7 TV
T—=a3 TT—2WELfELNTVE
FLARPVRAR Y SGHEFERBLIEFHLWT S
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IFEHO>TIKEFEEINET,

LA LI TICSingtelid 5GCOBEE DT
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K@O—C\/\ijo
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HER IC1E. 700D AT E DB R H T,
ZEEDZ VWM FERBED VA L8
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VISERBETRE.RESTOEANE
MTHLWV O OXMDD ST DD
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CNSDREZRRY 27-0IZIE.56H
NLY P HERERT 3 -HISBT A0
Y1 ERERL A BEREER IR TDEGHE
B ZRBRETESREDAEICES
T EANAEGHERA B2 T 20
ENBHDET GRS Ty IhRET3H,
FZybT—=UIFBROBELVI—XT—X
ISR S LD D — iR I —HF— DA >R —Fy
M Tav Il BRI TEZHNEDLHD E
FToEZEBIAI—RT—RENTTavIBR%
THRMICEBT O XSOV &g
)Y —25E]2. QoSH —E R & (Quality
of Sservice) B&REZR ¥ Dy T — Tl D
BEEMHEBLTETVETD,

SVHR—=ILGP DTS TLMAEIICIZ.

F2=OR54 2071 &DFg 437 Mbps =

RtTEZLL,

? Radio resource partitioning Id. SURLANILDRGT D2 —1)2FT
AEER)Y -2 EEIDHETEZY T TV )a—>3 T,

=S Ll & ke 2/ i\ iy AN 1)
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Z—XOZEIIIECTHMICER. B
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TWEEI A VTIVREICEST . BH
tEINTEBRCERICEDATIRDR
oa—ILIcito e AERT —ERIR
HHOAREICHEDET,

BEEEEICLOTRSIROAEHA
M. A —FTAL =232 B
1t SLA (Service Level Agreement) X—X
DRI RYNT—IRSAIVTDER
CNZLERIL S ERT=HICETHhOHTERE
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IV T—ORSAI VT IF IESER
QoS —ERR—XFEFEZ Y R—NT3
LT CTEERBREERIELETIFEAED
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L. FIHBFEATVET,
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2022%F.Singtelld Ry b T—TORZ1Y
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DA F LT 108 ICRESNIEI A
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VI RBESLWT AN —REERDEL
1o
Singtelld. > Y HAR—ILGPIZH LT,
HATHNDH TSI I56SARYRT—IT
radio resource partitioningZz=fE>TI VR
V—IVRTRYNT—DIRTAI T %R
BRLEBESEBECGDFE L
R—=FRATITDL—RIBE LD
WIUT7ICIZ 308 AU EOBRELGFNE
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IAR—=YDITATAR)—=LTIEBEIE
BENRKEVERRIETIICPIvE—72
COBIBIHEE L RERRICERE TN
IFLETFIVI Y DOEHRIE300kmZ B R
SO BRIFFIY—Fv b2 fmz REY
DB A EETRKROTVWET SRy bD
—72 _ETSingtel DEIBEIR ) —Z >TSSy
k7 #—L (CAST) DY —E X T#H3Sports
PlusOIMAEZBITICERRZ1 X% EF
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BRI DIEFOESERDF LT
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Tybhe—BLIEEBEZRIRTS8
ICIVRY—TIYVRTRABLUVERS
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SATVIIEFETEIICERL. &Sy
FOOTUTFTHBICERINDLSICE
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S OO Z8E#LLTHERL
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Fo X ATARERY)a—a > EEA
L ASAREREED T ILEA LTRRILT
BIET NS Ty IIRE—DEAICH
IGLI-E B ERESEICITAZEL3ICT 3

HAREZIA XENIAERDRZ A R

AR—hR—LTNARERE

AX—hrT7 7)) — EERIT
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BEETE

E—RT— VL EEHTH

A= T+
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CEHEBERRAVMIABDETD,

BIRRIC.5G SARY NI —ORZAI VY
tradio resource partitioning% S>> HR—
JLRIRICIEALT=C & T Singtel TV 5>
D5GMABIZ Y H—T—ILR DY T D
BDOTILHDBER M-I IRt TE
B8O F LT

BRIDLY L IT—=DRSAOTDRED
5DFEY

SingtellF FRITHHIRT B LT RV bk
D=4 TGV —IDEID
XAZZALDEHZEIDLKEBRTEIEL
Too CNISGEEBEBCRERMADLDER
DELVWI—RT =T B56RY b
D= %ERETTBRICIEHICEDET
T TRSASVITITIDNZ Tav %
FTRICFRAL RS RA—F—rIERS
AZ2A—HF—OmAICE>THEEN MR
ICETLBEWVWKSICT BRI ECHEETY,
— BT —ERDI—H—C Ry
FO—ORSADVTICE>TERESN
37LI7LY—EXRO02A—-H—0DMHE
ICIFEERICBBRELREBVWVHAHZRET
¥.radio resource partitioningZz>
AT56HR YT —DICRELFI LT,
IV ZT7IECOMEDEHZLNE
BTEDEDICARDFE L LEXIET
LE7LAD—H—121FTHL— M-
' —IiCHradio resource partitioning
ERESZET OFUFICL>TEFH
CRIERICBDIZECHHDFRLTz. Ry
FO—ORZADVTDREFTIEEDE.
CDARVETHREARICEDWVWTE
EEnFzLT,

FRBEEIY—EXIZMALTECIC
ELOHBESICTRODI—LLRGY
—EZARBOEEMHIEMRTIH L.

VE—FEL—Z2VJCHE

AX—hIRIF—J Uy R

AV—hKEE

Y HR—ILGPDFEERICE D E Singtel
FEEE. YAy E— XA
CTLEROF v NI TIE EH L
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DRTUIvIERELE LI Flec Ry
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EESNIHIEBNTU 7R TEMNICER
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BTN TEXET.CNSDIUFT
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TEIrTC ERbEINI Y —EREHD
BEAZRII3IFIERBEEIAME
BETEET

Y RI=ORSLOVTDEBRAILDMES

Singtelld. X517 A HEEXIRTEDRIRIC
EhETHRETAIL FEERKDOY—EX
LY T BRTZ1-D. . HIHHAEEE
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TVETHLLWI-RT—RET XX
ETILDENTBICON. SEIELER
T IXEDRDBEGHEREL NILICDW
T EDELEBRTEET,

FOD FlBBEEAITANIED
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HBROBEIEETY,

2V T—ORSA OV FIE K27
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2CC: Two component carrier

2G: 2nd generation mobile networks
(GSM, CDMA 1x)

3CC: Three component carrier

3G: 3rd generation mobile networks
(WCDMA,HSPA, TD-SCDMA, CDMA
EV-DO, Mobile WiMAX)

3GPP: 3rd Generation Partnership Project

4CC: Four component carrier

4G: 4th generation mobile networks
(LTE, LTE-A)

4K: Invideo, a horizontal display
resolution of approximately 4,000 pixels.
A resolution of 3840 x 2160 (4K UHD) is
used in television and consumer media.

In the movie projection industry,
4096 %2160 (DCI 4K) is dominant

5G: 5th generation mobile networks
(IMT-2020)

AI: Artificial intelligence

AR: Augmented reality. An interactive
experience of a real-world environment
whereby the objects that reside in the
real world are “augmented” by
computer-generated information
ARPU: Average revenue per user
CAGR: Compound annual growth rate
Cat-M1: A 3GPP standardized low-power
wide-area (LPWA) cellular technology
for IoT connectivity

CDMA: Code-division multiple access
dB: In radio transmission, a decibel is a
logarithmic unit that can be used to sum
up total signal gains or losses from a
transmitter to a receiver

EB: Exabyte, 108 bytes

EN-DC: EUTRA-NR Dual connectivity
FDD: Frequency division duplex

FWA: Fixed wireless access

GB: Gigabyte, 10° bytes

Gbps: Gigabits per second

GHz: Gigahertz, 10° hertz (unit of
frequency)

GSA: Global mobile Suppliers Association

GSM: Global System for
Mobile Communications

GSMA: GSM Association

HSPA: High speed packet access
IoT: Internet of Things

Kbps: Kilobits per second

LTE: Long-Term Evolution

MB: Megabyte, 10° bytes

Mbps: Megabits per second

MHz: Megahertz, 10° hertz
(unit of frequency)

MIMO: Multiple Input Multiple Output
is the use of multiple transmitters and
receivers (multiple antennas) on wireless
devices for improved performance

mmWave: Millimeter waves are radio
frequency waves in the extremely high
frequency range (30—300GHz) with
wavelengths between 1@6mm and 1mm.
In a 5G context, millimeter waves refer
to frequencies between 24 and 71GHz
(the two frequency ranges 26GHz and
28GHz are included in millimeter range
by convention)

Mobile broadband: Mobile data service
using radio access technologies including
5G, LTE, HSPA, CDMA2000 EV-DO,
Mobile WiMAX and TD-SCDMA

Mobile PC: Defined as laptop or desktop
PC devices with built-in cellular modem
or external USB dongle

Mobile router: A device with a cellular
network connection to the internet and
Wi-Fi or Ethernet connection to one or
several clients (such as PCs or tablets)

MOCN: Multi-operator core network

MORAN: Multi-operator Radio
Access Network

MR: Mixed reality. Immersive technology
in which elements from both the real
world and a virtual environment are fully

interactive with each other

NB-IoT: A 3GPP standardized low-power
wide-area (LPWA) cellular technology for
IoT connectivity

Net Zero: Defined in ITU standards as a
future state where all emissions that can
be reduced are reduced, with like-for-like
or permanent removals applied by
carbon-removal technologies to balance
the remaining emissions

NR: New Radio as defined
by 3GPP Release 15

NR-DC: NR-NR Dual connectivity

NSA 5G: Non-standalone 5G is a 5G Radio
Access Network (RAN) that operates on a
legacy 4G,/ LTE core

PB: Petabyte, 10% bytes
RedCap: Reduced capability
SA: Standalone

Short-range IoT: Segment that largely
consists of devices connected by
unlicensed radio technologies, with

a typical range of up to 100 meters,
such as Wi-Fi, Bluetooth and Zigbee

Sunsetting: The process of closing down
older mobile technologies

TD-SCDMA: Time division-synchronous
code-division multiple access

TDD: Time division duplex
VoIP: Voice over IP (Internet Protocol)

VOLTE: Voice over LTE as defined by
GSMA IR.92 specification

VR: Virtual reality

WCDMA: Wideband code-division
multiple access

Wide-area IoT: Segment made up
of devices using cellular connections
or unlicensed low-power technologies
like Sigfox and LoRa

XR: Extended reality. An umbrella
category for virtual or combined

real /virtual environments, which includes
AR, VR and MR
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HROFET—X F 18 CAGR"
ENTILIMAZHIE 2021 2022 2028 2022~2028 Bifif
2RO E/NILINA K 8,200 8,260 9,100 2% 100H
o AX— R TAVIA R 6,160 6,420 7,740 3% 10075
s ENAILPCETLY R ENTILIL—E D

IOAZZH9E 390 410 660 8% 100H
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« E/NAILIDAZZIEL . GSM,EDGE®D & 1,290 1,100 440 -14% 100H
« E/NILIIAZZIER . WCDMA HSPA 1,330 1,030 220 -22% 100R7
s ENAIUIDASZIERLTE 5,050 5,160 3,800 -5% 1007
« ENTILINAZRHIEL. 5G 510 950 4,620 30% 10075
o EE IR 7 Ut & 88 107 300 19% 100H
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ENNT—205T7199
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s ENAILPCIEZEDT—ENZT1v D 17 20 30 7% GB/H
cATLYRIBTEDT =25 T4y Y 9.5 11.2 27 16% GB/ B
F=R2ES5T71v 08
ENAINT =BT T D 69 93 329 23% EB/H
« AX—hTAY 66 90 320 24% EB/H
s ENTILPCELYIL—2— 0.6 0.8 2.1 17% EB/H
2Ty 2.1 2.4 6.7 18% EB B
EEEETILER 15.6 24 143 34% EBH
ENAINRYNT—O T TovIDES 84 118 472 26% EB/H
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g —
iﬁj’t’EODIET e 5 iRliE CAGR*
ENTILINA K 2021 2022 2028 2022~2028 Bifif
b &7 S 400 410 450 2% 1007
ARk 700 710 790 2% 1007
FERR 540 540 560 0% 1005
S KO ERRR 570 570 560 0% 1007
LET7S7 2,110 2,160 2,270 1% 1007
FRE? 1,640 1,680 1,740 1% 10057
RET7TEEIUOFETZT 1,150 1,140 1,290 2% 10075
AR ZN=I T—BY 1,140 1,110 1,230 2% 10073
FERELUIET T A 750 730 880 3% 1005
ERWBARE (GCO) 2 74 75 80 1% 1007
YNSUEDT 7UAH 860 900 1,070 3% 1005
¥ iRlfE CAGR*
ZI—h 722 MAZHEK 2021 2022 2028 2022~2028 By
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AR RN=I T—EY 800 840 1,140 5% 1005
REELUIETTUA 550 560 800 6% 1005
GCC? 61 63 71 2% 1005

YNZLUEOT 77 370 410 690 9% 100/H
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w77 397 637 1,610 17% 10075
FE!? 353 560 1,310 15% 10075
RET7ISTHEIOAETZT 9 25 430 N/A 1007
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AR RIN—I T—EY 14.1 18 58 22% EB/H
REBIPILTIUA 4.3 6.2 27 27% EB/H
GCC? 1.1 1.3 3.3 17% EB/H
HYNSLUREOT 7)A 1.08 17 114 37% EB/H
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