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5G =X ARMNAZS (eMBB \ uRLLC \ mMTC)
AR LA EIE ?

AR NESEABE, 56 SRUTPIAEE, BIEMERTI A
#HQV8YC =, NP ALEFREAE, ARRIOEEFIIIES?
HEEMEIBKART S,

55 3GPP trERItRE, FIEARTLIFETLE eMBB 52K

robin5G.com/HQRV8YC =AA

B, HIXZ uRLLC, BEUXZZE mMTC,
BREAARMEREIEE? Mckinsey £5H T i JAIFRN
(1) eMBB 1B52f8a5 - 2022 F

(2) URLLC S o] Se{RATHEERS - 2023 F

(3) mMTC ;B=2J8X - 2025 &

Forecast 5G Internet of Things unit sales, millions

150 150 150
Enhanced Ultrareliable, Massive
mobile low-latency machine-type
broadband communication communication
100 100 100

Projected start
of accelerated
Projected start growth
of accelerated 2025
growth
50 2023

Projected start

50 | of accelerated
growth

2022

2019 2030 2019 2030 2019 2030
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TR ARIZEBREE, TEENIMAEHHS, TR A
RO, BeomE 1BIE 56 E B TEENHEE, NIt 56
R FF, a0 DRLE 5G SERh, ML 56 FEifE.

XJERIZ. EBFHIEEXERITF), BT RERRAMNES
NP R

BRFARS AT =,
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5G LV, 1/2/3/4G &= KX3|

— 5G Lt 1/2/3/4G BARFIE: 56 BHIA(ENRIEEFER
#HAS3C1 —|:|, B ”EJ_LH”- ﬁlﬁz—,fy,f = u\ﬁ_ﬁl—y

5G X (Enterprise 5G) {RAJgES AL

WERBERS, TILREEMRMG 56 €M, 56 1K,
VES2 5G HMLEAELER, BESHRE.

5G 5 Wi-Fi 6 th&FEf=S, BEfE%N.

CSPs are bullish about enterprise 5G

5G will emerge as a competitor to Wi-Fi
in the enterprise market

48%

5G will complement rather than compete

with Wi-Fi in the enterprise market 71%

Network slicing will allow mobile operators
to provide dedicated network and service
capabilities to individual enterprises

79%

Private 5G networks will become an important
new line of business for mobile operators

65%

Some enterprises, particularly those with
large campuses, will buy 5G networks
directly from network vendors

55%

#TMF
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GSMA =Em7 56 #81TF 4G Fufh7E 2026 &

FMRLR
#24QS7N

robin5G.com/24QS7N

M 2019 Ftn, BaBFEERSGT DTN R NB-IoT 1

eMTC &, ENRENIEMZSIIEE MBB 5K, ARPU £

BIFE R,
GSMA FENsE1% 2026 Fifs 5G ST 4G,
EEESL
A EZYIEXRIPRIM
90%
80%
70%
60% 53% 4G
50%
40% m @
30% @
20%
10%
0% =
2017 2018 2019 2020 2021 2022 2023 2024 2025
#GSMA

11


http://robin5g.com/24QS7N

5G ;EES B2C Message (SMS vs. OTT vs. RCS)

FMRALR
#Z5TGW2

robin5G.com/Z5TGW2

=RiZgmAM S 5GBS, 5G AIAY RCS &, EEEHI
ReflfEsR=(E), WHRBEZITIC,

e kE—EsEZEN, Juniper I—IASR, EI4E 2023 2Tk
EATEE (B2C) BOTEIAMNER,

XJLEE P2P SMS E&R.D7T, BikZE=EERHIE.
Facebook Messenger. Whatsapp 3 T BEifHT/018.,

{8 B2C 2509 SMS NIFFEE Hip, 1IBIERMNR, FNMTEE—T:
(1) BEABBAZIEENTE, AtAEEREIARER?
) BEEN—MYAFERSE, AAHEARRZAIA?

(3) RCS W8 FIECHINE, SHE— FEIRIRERKREE
aBREBNE?
MRHARNLLE, BREEE (D) ...

12
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@ 2EmES/A4EE (B2C) HER

20234

A2P
oTT RCS

[ERIAE]SS
5.0%

A2P HE
(Application to Person)

93%

# Juniper, Robin5G Analysis

13



YPER ) B RRRAB N EXIEE (— )

ARHR FHBNSREDEN, EAFEFRENERE LT,
#FKM8G5 metRIBFERFIIRBERS,

MLmsS, MENNERNES, EXEMPNADR, ML
robin5G.com/FKM8G5 7&59%*@%%%%{{0

BPIRERBENER, FELE—TBERA, LUSHISTEE
USHOEE AR, X MRAMN TSN E KB RERAISN
@ VN ERARRIEEMNIEIILL (2019)

=T

© 5 10 15 20 25 30 35 40 45 50

LTE Cat 3/4
LTE Cat1
LTE-M
NB-IoT ;-0
HSPA
GPRS °
Proprietary RF/LPWA | [l 2~5 i»
Wi-Fi/Bluetooth Classic I 1.0 %
802.154/BLE |05 g
o

# Berg Insight, Robin5G Analysis
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MNEFET, BAIRTLIER Bz EmErI&EE (4G LTE / NB-
IoT / 3G HSPA) =&fRZ, RA GPRS #5=A] LASCIUEAT,

—EIEE R T . A ATEMBRALLAIRIEEYEAMEE
7 GPRS,

2, FILAFRIAYZ 56 IoT AURAN ==1RZ (—EATiE
A) « HIPANXEERFEZREERWDRAIEMN (Fban: it
g TH, SRETAE) .

— M ERHEENBEE . NRYPRKMNREASHEER (FLal:
JUBTTHIERE) |, BRAERIZE 5G IoT 7,

#Berg Insight
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SN (FRRIREEADT)

HRLR
#BVQWIC

robin5G.com/BVAW9C

OMDIA (XL EMRENTUNEIE, E=meT XD
Wi-Fi I NHE,

NEBRTERAE, ELRTAE WiFi X588, FEX
Wi-Fi E—RBIEMRA, SEEERSEEEEmET
RSBSOS,

B Wi-Fi REHUBTTMBARAZ —, thEMEE SR
ERIFER, XN RT BT EERE AR,

@ SHKEBRMARETN (REHEAS)

PB/&E

6,000,000 - 3G

5,500,000 - -

5,000,000 - 56

4,500,000 -

4,000,000 -

3,500,000 -

3,000,000 - Wi-Fi

(EMskiEE M _17)

2,500,000 -

2,000,000 -

1,500,000 - =

Looogeo | = o
500,000 - | ( (Eg Wi-Fi)

2017 2018 2019 2020 2021 2022 2023 2024
# OMDIA, Robin5G Analysis
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TMF Bzt s
EERREEE

(MEC) RUEPERIUNK

FMRLR
#7UNBWH

robin5G.com/7UNBWH

IHEEEEEAE, TMF I8 MEC RUEPE AR

(1) Mttt (rTeeRsE=A9nl) R0 (B=HHEF
) HAAzEEEMRE;

(2) 5 OTT WERS L IoT I EESIERIR MEC;

(3) IZEWMBERERIZE MEC, T4X CAPEX &K

(4) ZEREBHET O SHEBSE=AFONES

WEHERE, (3)(4) atb&XR; (1)(2) ASRM, WRER

PO, EEBBEEBYWAE, masitEihmsE
ERPM, RALCAIERZEERIIL,

The graphic below shows which of
these options CSP respondents to our
Future networks survey intend to use.

How will CSPs support MEC?

6% 29 Il Contract with turnkey edge
12% colocation/providers

Il Partner with content providers, loT
solutions companies and others to build
12% and manage edge data centers

35%

H Plan to build and operate our own edge
data centers

B Combination of internally owned and
leased or managed infrastructure

25% Other or don’t know

17


http://robin5g.com/7UNBWH

#TMF

‘ﬁ Build and operate their own
=n=m edge data centers - the cost
mmm  for doing this is unclear, but

it will result in significant capital
expenditure

Contract with turnkey
. colocation and data center

providers - this article
offers examples of companies

providing edge cloud capabilities to
CSPs and enterprises.

Partner with content
EmE providers, loT companies
W7 and others to build and
manage edge data centers - a CSP
could partner with a telematics
company that operates its own data
centers, for example.

Rely on a combination of
d owned data centers and
leased or managed
infrastructure - this is likely to be a
popular choice because it gives CSPs
control over some facilities while
keeping construction costs down

18



ANOSEBEZPPFINESREXEA

HRLR
#MVULY1

robin5G.com/MVULY1

LASEE B

« 90% MIAOEETE 40% A9t -

-« 60% MAOBETE 10% 19t
BaBENENZERZ > Ti? EREEREREX,

THE RURAL CONNECTIVITY CHALLENGE

RTACS analysis of government data, which shows that the majority of the UK
population live in a relatively small proportion of the land area

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

’
/"—

90%

90 per cent of population live
/ in 40 per cent of land area

/ §

1
60 per cent of population live
in 10 per cent of land area

80%

60%

50%

Share of population

40%

30%

20%

10%

0%

Share of total land area

RTACS/Office for National Statistics

#RTACS Consulting
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£k Top IZERUIRANSIBMEXILL

5i05R L\)\ 2019Q3 ?915” Eﬂz TOp \_#":'zi/juﬁ)\imEEl YOY j]
#NR2L8A 2.0%,

2.0% XM HFEEER, BEMEL? TEEIHFIIS
1T RYEELL,

257, BEWEERENIERN, NEFEN,

robin5G.com/NR2L8A

@ £BERBETEHBAIILL (201903)

50
as
a0

Total revenue by operators
in WTFB

35
@30
g2
€20
&y
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China Mobile _
’ ‘
e

I I Illll I N N NN NN e e ——
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S e g 2 £ ° R < £ e MEEREZ $ 8 : 3 T iE
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# OMDIA

@ ST RBEETEFHINILIE (YoY, 2019Q3)
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gs%
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2
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-10%
Y3 FEESe s 55 EiEfe Py BAIEEEEEELIraciERIiGiE
g ¥ § 3 2 F K] S 2 2 8 g 2 N 5 =z 2 3 3 2 3 g =z ® 3 o 2 8§
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1H%511E Use Case 15tr4EE:

==,
T

£ vs. BISE vs. RS

FMRALR
#J46V19

robin5G.com/J46V19

NS EEIET O, 451 Research 127 —3K4BfE, =/
HE: (1) IS, (2) BIE,; (3) #HUE=.

BEAMGE 0% | BRERFHIESEN, 8MHaEF
SIS MK EE—TE R, WEEEMIREIREA0ITE,
HIEEREE W WIESHIESENHE, (B 56/10T Zf5,
BARHEIEESEE ARG BB FSins, Stz
FEER, mRERIFFAK,

CRITICALITY

0 1 2 3 4 5 6
LATENCY TOLERANCE

21
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XKEE—MEERBREN, X NIRIER (F3K) &+
E, NREFSRE, MEEMIRIEAINASIEEER L,

PRLL, ARRSEK, WREFREIEEN K, MZETRE
T2 — X PIERZEAERAY,

How To Read This Chart
Size of bubble: Volume of data per edge site - Latency sensitivity: 1= high sensitivity; 6 = low sensitivity « Criticality: 1= high criticality;
6 = low criticality
The upper and the right sides of the graph represent workloads that require an edge presence. Workloads that are closer to the bottom
left can still be strong edge use cases for economic reasons: Lifting and shifting the data, for example, may be much more expensive,
due to bandwidth costs, than having additional local storage and processing capacity in a self-contained cabinet.

The table below provides scoring values for latency, data volumes and criticality.

Key
SCORE VALUE = LATENCY VOLUME / DAY / SITE CRITICALITY (AVAILABILITY OF DATA OR SITE)

6 sub-1ms 100TB+ (10Gbps+) 0 downtime/extreme business risk
5 1-10ms 10-100TB (1-10Gbps) Few seconds/ high risk
4 10-100ms 1TB-10TB (0.1-1Gbps) Few minutes / moderate risk
3 100-1000ms  100-1000GB (10-100Mbps)  Few hours / low risk
2 1-25 10-100GB (1-10Mbps) Few days / little risk
1 25+ 10GB (1Mbps) Irrelevant / no risk

#451 Research

22



IR EREARIEIRSFIEHET OB EIILY

FMRLR
#45VG6L

robin5G.com/45VG6L

+ERE, DI IT A= TEEMSENEEEEN LEAEL
2% 1000 {2£E, X—BENEEE, cEMREmIHERE
0,

%7 IaaS # Data Center F9%5? NEE I HAFRAEES
EREZEXZE, (= Iaas ft& 7 Data Center,

BN ERENAR, RE0HE IaaS AE=FHA Data
Center AEIIIMIERIRIRSS, BLES K= Saas {IfAE=1l
MBEENE, SXua4 Data Center (22t E12F (CAGR 4%,
BhE=F) ,

MNEABE, =EMRBRSFEEFOE 1,000 {25=7T, H=
11T 2,000 {ZZETcHIHiaIRE,
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@ £ E=ERSHERS IR ONTEE

$100
é Data Center Hardware & Software
s $50
£
2
Cloud Infrastructure Services
$0 = = = =

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Projected

# Synergy Research Group 2020
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RE 5G ESERSMERY GDP &L

FOIRER

#3MFRTS

robin5G.com/3MFRTS

5G IARBEE—1 7, TEZ~4 GDP, 5G B2—FMsaE
R, SIRIBF B R ER.

R GSMA RS, FERHDESRFEERZONIS T 2,500 123
TCHIEFME (&5 GDP 1.8%) , BRZHKRE: (1) BahizE
i (5 GDP0.7%) ; (2) w&EHIiSE (& GDP0.7%) ; (3)
RENAIRSSE (5 GDP 0.3%) .

GSMA I\ REENBEIEAERERIR, 2019 FFrrRAVBHEAIAE
JWEE R 5,120 %,

$ K&R+12%T, % &K 2019 & GDP tbE

(®) 8
598 $96
gl
o7 2% = $36
. oo
$B 811 0.3%

0%

#GSMA
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thRe (K, Verizon 2019Q4 BEESWNIBIE—S

Rk QNSRIE Verizon BIEWVSHINIZER "THEREZF vs. (RAlZ=F",
#91EK3Q TS vs. BERS" #IToRtER, AlgEssIk—LEBEER
REE,
‘;I; i S
robin5G.com/91EK3Q -L*jéajg'fj—@l I %EB$1itlit°
@ Verizon 2019Q4 22 SBHRHIGAIZIE
FERBLL / YoY
Consumer Business
BEES A2
8.4%
2.6%
-1.7%
-6.6%
Wireless Wireline Wirless Wireline
TS ESS Tkl s Bl s

# Verizon, Robin5G.com
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KB ENTXREMp (FBai vs. &K /
/%%% VS. JJ:J.L)

AR RS Hﬁﬁiﬁb 5G RTEERK, RTRRRBNEERES
#9LDH1B AR T

EMERBETIAINI AR, tBEIIE 5G eMBB XIEMIEAFE
robin5G.com/9LDH1B %Eg{—%%*%%o

—MRin, AREFIX, thil: SFmEtX, BTN
FHEYE, H28 56 =RBYF, (EA—fMHhaFER, BXEDmER
BRI EREI XS LAY,

THMNEREMREY, BENE 2R — XaiE7E 56 BT
AR, REERARERNFEARBWE BRI KIE KRS
FEXS BRI LEHLE8E N Z [BRYFIE,

E=XE—ERD FWA (I??Eéi%z%};z)\) =, 1BJ 5G
EXRMKRIURERFEMCARE, XEREFEEEE, R
HEnsT, SFKTEET

TEl=Z Cisco VNI A9iH57, FATAJLAREIE L2 AR,
2018 FE2BkpTE BRI R E 2559,

HEZEE TIXTKE, SRR Bz AP FRIE X,
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@ SBEBRNTERENN (REAHEXS)
R ERBI = NRENZSELCA)

100.0% - < 100%
90.0% -
80.0% -
70.0% -
70% BEIRHEN (BWi-Fi) -E#EE
60.0% -
50.0% -
40.0% -
30.0% -
20.0% - 15% EEEN (BWi-Fi) -1l
10.0% - TEIUEIEN - 2
ERREEN - DAl
0.0% - 2% -
2018

# Cisco, Robin5G Analysis



Top 25 EzEmEEETURIE DT

P HESOIETE S 2C M 2B BTl ERER, £HEE 56
#2PWGLJ 2B,
TMF 2019 £t3J2EK Top 25 @ EET IS DB RHIT
robin5G.com/2PWGLJ T_E/BEH;EU :

Al (@) KBS () #iE. (F) &EF7. (9) BEW™,;
(2) UIMEFTR, BefERMEENT, SE2WARE, 48

NREERE,
(3) KPP ZEEBEAR DM HRAEER, B =T A%
RIS,

#TMF
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NN

Which verticals are CSPs targeting?

Is a new core service at the group
or operating company level
generating significant revenue

SK telecom

=
s<* [
W

<~ HHHEEER

. HNNENEENE

Z INEEEER

- [ EEEN

TM Forum, 2019

as aline of business
but modest revenues are less
than 1% of total

[m]

Has a stated strategy for this
area but little evidence of
paying customers

Little or no evidence of a
clearly articulated strategy for
addressing the market
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2Tk 5G 1D\ NIRBiRiT 5%

FMRALR
#WPM592

robin5G.com/WPM592

AT 5G 12 (Enterprise 5G) KB=p Ak —ERATE
EEXANER, BWEFRBNTEAREE R IIAERE,

5G {FEEEF MBI NETIFNER, AT 2R
B, BEBESTAIR, JpiAZIMEBEL TR PoC
SR IR,

£T OMDIA $IERATHREERRIST (EEREURIAE,
BEPEXAKE) | I UEE—ET S mrvEs:

(1) <HhE+BYIR>BIT—FAD A,
(2) EORE<BER W >< NHZRN /KB S><BE>< iz e>,

PMBEEMF, MERAFEUBNER, WEHBRINERERK: H=
ES=F SEPN /N0

BEEEETIRINER:
(D) PERE—5FIUIE: TE8RtHTIaE,
(2) IBME_FHNZE . IcEF—FHN.
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@ £1% 56 DUMRESH (FfTlk)
BT ATHIBIRETS

EIEE8.4%

AH=
/7KEBS,

BEVRE

# OMDIA, Robin5G.com
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SIS AR, M " Bl S RUIEEY

FMRALR
#FNX725

robin5G.com/FNX72Z5

TR FABARS, FEMFEREIIBS5 T A=E0 56 Use
Case B E T(E, BEARRTE: BAHSERMIESDE,
et &eIlE (PoC & Pilot Project) £,

5G fRSHIEWHFHEEZERAIZE (Use Case Cluster)
IR R—3, WEIRSEUMN " F) H B9EEISEE) R,
Mckinsey XIHEWEFH R, THET 4.0, 7 —FIE
i, BRE—LEHFHAFTSE,

f& 7 ARBFERRIREESS, XA IEREAN ARI— MEMH
FeE3 BIE— %N &R/ N A RIREFIRNE,
BEREEEEE: B EEERREIEEM AL, HX
MR 2xEaEm, RAME "RR (ORI EEEE B
NS = A,

H—2, XMaEBEs| ARV, TTERE RobinbG fIE1I
MmezARRA ],
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@ HNSUEFHEER: Nt SIS T AILLA

M6 (Use Case) BImE

61%

e S
70%
Ehe 29%
64%
BEXEHIE 23%
i i-3

# Mckinsey, Robin5G Analysis

@ HNSUEFHEER: NSRS T AILLA

M RE

62%

BT )
(L. KRINEXR) 23%

67%
RESHER
(REHISEHSH 23%
N, EEETR)

76%

SRR
(AmRZE. Wi, 9%
FS4K)

iR -

# Mckinsey, Robin5G Analysis 35
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ERERRI=NRERZHE L

ERDTSRAOERIR / AR
1kmAS

MELUIEBBRLERY), IRAREIR
HAFMEEANETRERE
B, TR EE
FaXE, FNTRR
BREXFaTY RIERIEE
RSB RNG
RZASSHFIRE

Hith

# Mckinsey, Robin5G Analysis
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T 4.0 PUzEBHIFFEZERY 5G IoT 1EEE (20304F)

FMRLR
#DQ2Y3P

robin5G.com/DQR2Y3P

Mckinsey F9—IRA5, HE T 4.0 R FHITUAZERG (5l
1S, BINEXRY . HASERIAN) EARKTRAY 5G IoT &R
2030 &, 2BXPUAZEBHISIAEI 2230 J5 5G IoT 1EE,
BINEEBENX N FRAE, EEFEI DA —MET
RUTEZERE FLE T LUBISIX N

EEIZRE. 56 RS T 4.0 UGS AZEREAECLEZERE B

NEEE, IRZEFEMNENSZ, BXRHZIIFREAS
RKMAY,
Forecast 5G loT unit sales for select Industry 4.0 use cases
Million
Manufacturing 22.3
M Construction and mining 21.0
B Supply chain
B Agriculture 182
15.8
13.2
10.5
7.0
- ammEEEE
2 / e HH m BN o [ =
o o g BN OO HE BN B B
#Mckinsey
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Morgan Stanley:

INKHMEZEANR RSB 56 A=

FMRLR
#MLPKC7

robin5G.com/MLPKC7

Morgan Stanley (A8 7 FEMERZE (FEEMRIEER) AI/L
MESSME, 1 2020~2030 AR

(a) #¥EHOF0 AL 570 {ZES
(b) 5%k 460 1zE2

(c) 5G: 350 17%%

(d) TIVEELX: 270 {2=%
(e) UHV 5= /E: 80 1Z==
(F) BBzhAZEFeEBL: 50 {23=%

uhfE 5G l=mE, RFEEEXS—T!
(1) 56 FXEE— I RRFE, XE2— A,

(2) 5G + T HFEHAE, XEBIM—"TIHE; RT (d) T
HEXMIXFh 5G KLV S RIS, () EBahiSEFEBIANE,
HA1ZB1B1018d Mckinsey A9—LEi/5%,

#Morgan Stanley
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Al and Data Centers, Intercity HSR and Rail Transit, and 5G BTS to Lead the New Infrastructure Investment in 2020-30
Annual Average Investment by Segments, USD Bn

Intercity HSR &
Rail Transit

EV Charging

Stations

any Data, M

201719

Private
Share

Overall
(USD Bn)

2020-2030E

Overall
(USD Bn)

Private
Share
%)

Potential Policy Catalyst to Watch for

2017-19

= 2020-30E

50 60

Risk of Overcapacity

- Relaxation of policy restrictions on *Spoed Upgrade & Tariff
Reduction”
5G Base Station Low
Infrastructure 12 o% 35 o A ‘“”' l:;::c(';""'y 1608, 50 BT Jond 10 oneunne wore - 5G adoption is faster than early 4 cycle
h
b - More local government provision of existing public buildings for O X Ol e St
5G BTS deployment
Industrial loT - . - o |- More tax incentives and R&D subsidies to boost incremental  (Low
(Sharon Shih) upfront investment [+ High customization needed
Artificial Intelligence - More carbon quota for data centers in tier-1 cities Low
& Data Centers “ % 5 44% |- Lower electricity taritf
(Yang Liu) - Policy support for further market consolidation ong demend i P e spely
Ulra-high Voltage (UHV) v
s m‘:) oltage ( 10 0% s 0% |- Smoother approval process by National Energy Administration |- Most of the UHVs in operation are under-
utilized
Intercity HSR & Rall Transit [ Mcre seicoth approvel rciomes by NOVG .Lﬁ‘l'....y investment 1o focus more on HSR
ey 2 26% . 50% |- More policy support o broaden funding channels and attract |, SoaY esmentic ekt more o
private investment o S oo o
Medium
EVC Stations - Market may start to consolidate in case of
b gt s 1 76% 5 78% |- A cutin tarifts charged to EV charging operators Rrisierlsie ki sporcsnsntidants
lunded by private sector
Total New Infrastructure 100 28% | 177 36% _|More support needed on tax, financing, and regulatio; Cow
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robin5G.com/YMJF3Q

WARARK, (ERRBEEIRFE TR EHE— R

BERFTBRSX I EaEWwWERIIIE? Mckinsey AY—IuiH
Fa<BH: 2EE 2030 FREMAERBEERSEIHR 150 12E
TCHIME=SE),

Bk, BE=1380:

(1) Ancillary grid services BN MRS EBOERSIERT,
KRNI EmmAVRE D RMEREGEN,; ERONME BT,
HBEfHxE, (5 —X 24 /NEIBMNEE6RY) LTI
AR TEZTEA: 16 {2ZET@20304F,

(2) Procuring renewable power SREVATEBARLE: LAINMA
B, —LEFR AR ERFEETNZ R A HEER iRk, FEIXLE
FBRELRYTETR A TR, — WA SR AR E=EN:
86 12Z=T@2030F,

(3) Energy-management services f£8EE2IERSS . EEEE
BRI, BARNASFRIEFMERRE, MSSIBHEEX
LEEAE, LTS AR EZTEN: 44 (ZZETT
@20304,

M 56 WEBERE, EBEERXEINZFEMBEMZENESR), &
Bt ThnrEIES, XM EUiEr R ENZENER
o), WEIERE. FiEAnthE (a0 FRImN) BESEK,
X EEFHI=.
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Business
Review
% 7 56 m it ie

XEEEEE —EmABEERMCTE,;, BERREFERERNT
SLFRE, EEMMET Use Case HIRIE,

Electric-vehicle (EV) charging services, revenues,
and savings for fleet vehicles'

Ancillary grid services—

selling power stored in EV

batteries back to the grid during
periods of peak demand, and
refilling EV batteries with grid power
when prices dip—could be worth
$1.6 billion per year in 2030
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Business
Review :
L= 56 Fie

Combined revenues and cost savings by type, $ billion’

15

2020 2025 2030

Ancillary grid
services 1.6

Energy-
management
services 4.4

Procurement
of renewable
power 8.6

"The cost savings and revenue gains shown relate only to charging services for electric-vehicle (EV) fleets, not to sales of charging

infrastructure or electric power used by fleet vehicles. The projected cost reductions and revenue gains are based on the

EV-fleet-size projections presented in the article, along with projected renewable-power prices and demand charges to 2030. These
do not account for the potential prices of fleet-charging services or the costs to deliver them, only for the differences between retail

and wholesale energy prices, for the differences between peak and off-peak energy prices, and for avoided demand fees.

Projections of the amounts of electric power that US-based EV fleets will purchase directly from renewable sources and from the
grid are based on an assumption that fleet operators will use the least expensive energy sources available (taking demand charges
into account) in each region. Projections also assume that no major shifts in policy will affect the relative costs of directly purchased

renewable power and grid power.

#Mckinsey
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451 3 - AT AW AIKE T ISR RISEARM
(On-premises) ?

Atk T 56 ENFNINSGTER, FEEIGXEGE? tlERAR
#MVULY1 BAF LR SNHIES T A,

WL EIZ 2 "$iEZ 2" [0, M 451 Research 7£ 2019
p——— F—TUEARE, CWAESEWE IT JR-RIEHORL,

Bess, REBD AR EN—KE4N s 56 TMMILZITE,

At At TIRES U EMRITEA (On-premises) ?
ST FRIERY 1T AR OB 47%
HRREGER SRS 46%
R PR AR ORIE A 1T R
At SRS

RIFBYEREIENE

RlARNEEREER
RITAMERIEHTERE

BEREE
FERSEE T ERRTE

Hith

#451 Research
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TAl4PERM IToT FFEZ/ DHAMRANERE?

e REAIBebE—APRmE . TAELR Industrial Internet of

#Z3LFJ1 Things (IIoT) IMBAILEEERZMETWANR, FRLRIR,
BBA, FIEFEZ/DHMEMAE?

BCG 7 —NCR, $XIBEAIHY IToT PURSENFEESK (Ml
HISHIR,. £ronfe. RN GHE. Zeetr m) FrEERIEmA
EPSENR

ANERFAIEE) 20 Fai, BB PEHEE— Web b BV EIFRR,
—HEEERZMINE . THRESSEHEE, TRzEBlEE
NZRIR, K Linux gy Ef{h 0S L4 nS, & Web RS
25, BEEALEEE CCI 226, RERNAEF A, FIEEFA,
BRI EE. .....

BEFEEHFZRGRN, FTANERET, RENTSEREMETIRE,
XERTBHRFER LEREHHRETECHARE,;, TUEXN
IIoT Mizth 22X MIIE,
EFIXXFRRSEN AR BEHRENS?

LEAENE: BRI SN, A28,
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T =56 IES

EXHIBIT 3 | EACH OPPORTUNITY REQUIRES DISTINCT KNOWLEDGE AND SKILLS

@ & |

®—— Smart machinery ——ee- Smart processes —9@———— Smart logistics ————ee— Smart offering —e
Real-time Machine Self-

quality Predictive park optimizing Workplace ~ Automatic Connected Machine
control maintenance optimization processes assistance  resupply Intralogistics Tracking marketplace as a service

Customer journey and

application know-how
End-customer
process know-how

Overarching Business model innovation
knowledge Financial

and skills
Production planning _
Maintenance | ]

Logistics management
uality control [N
Augmented and virtual reality -
IT security and cybersecurity | | E——
1loT and Y ) Y

tech skills Robercs [N [ —
Voice and gesture recognition
Positioning technology
Artificial intelligence
loT analytics
IloT analytics Big data and

development

skills Front-end software

development
Back-end software
development

Cloud technoloy
11oT network : 4
5 Connectivity protocols and

skills

network infrastructure

lloT Machine vision RN

connectivity Edge-computing technology
skills Sensor and actor technology [ AN

Relevance of know-how or skill for each opportunity [l High [l Medium Low Not required

Source: BCG analysis.

#BCG
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robin5G.com/H1BAWZ

FEET PESZAS GDP tbE AL 6.5%~7.0% (2016-
2020), F&S Fiulll 2022 FEHEWETIRSZHIHIZTENSIAE|
500 {Z AR,

@ FESAEFRETIHHEER
AR® (52

0
2012 2013 2014 2015 2016 2017E 2018E 2019E 2020E 2021E 2022 2023E 2024E 2025E

# Frost & Sullivan, Morgan Stanley, Robin5G Analysis

@ FEEHRETTHEER
+2Z,

AR (+HzZ

0l
2012 2013 2014 2015 2016 2017€ 2018 2019E 2020 2021E 2022€ 2023E 2024E 2025€

# Frost & Sullivan, Morgan Stanley, Robin5G Analysis

#Frost & Sullivan, Morgan Stanley
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FH D ImETERNGFERETNEZS

ik B RIS eV 2015 vs. 2019, ENR EL
#KPICSG ErmhEEFERTURIEF .

LFNHAEFEBIENHE, s L TNEAEREBERK
T, B4 Android mipBE TR =L NERE, WEEKA

R, App n ML AZE B 'TEEE",

Distribution is Power 55 & N1,

robin5G.com/KP9CSG

Share of global
smartphone shipments

43.9% 26.3% Others

Vivo

8.1 Oppo
2.8 T
30 _m—— 84  Xjaomi
as! 13.2  Apple

Huawei

H Samsung

2015 19

Source: Counterpoint Research

#WSJ
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SR EAEREEES 2005~2020, AME—=FkE

SR ?

FHRR
#R7AFIN

robin5G.com/R7AFIN

Dbin|
ness

=

2018 FIRERFFENE, RFEERBEAIBERR

BEA=ZRZEF N Facebook, Google ] AT&T,
EX#Br=RELREIEFOERT,

Global fundraising for
renewable-energy
infrastructure investment

$35 billion
30
25
20
15
10
5

0
2005 '10 15 200

“Year-to-date
Source: Prequin

#WSJ

(B) B
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EBKLCFRAE BRI She

FMRLR
#BHABIF

robin5G.com/BHAG9F

HXARKIESRIEIMT &, —oEr LAEIEE, S—5mEa
LINBHRZ IR ARERES T8, BE—MoR .
mE, RERYT Size N1HER, EFENASAE/UE,

SR SERBEEE AT LRI SRS A A LA/ N EE AR
ar SikEE, AEERNASEE SRIAE", phTRKE
RIZEUIN T SENE—RINEEBRT LEREE,

A&

b2 UM 1
[ AB NSRRI EE

| (7Y

n.
$2

i

T mwit®
=]
uDagE

T

Ao HXMEERZAESMLEFHRFR, EHNT/RES BFF/R (Fernando
Marcal) BT —TAIRMSRIK, ERM EBRX—HINERIKENTHE
BERINTZEN. MNEINMITREN, RAITEMITHEN
M. MBS SENBEREZEFESEXRREEDFRES
\%iiﬁ*]i%ﬁﬁé@]ﬁ'ﬂ*—ﬁ& BAFER LR EREEM. /

R SN TERERERAPRARTRNIIMGS, EZ5RIRPH
HitAR S TR, el MERMERPIERGENERMR L. X2
MR BEL BRI TIR X GHE —RAMIRITANE, MIREN
(Tijuana) KIMLARMEH —RBFESFILERS],
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SHi1R, ERSBEZRAEERATIMGEH SHEXREII™, B
MEIKAERENLNFFELEA T RTEA ., LRI KR IR
BXFEth 2201t

EHIrEUAREEMOKREERE. REHEOERANIL-RE FEMFE
(Jean-Paul Petranca) AN, EBNEAZAIEEBM—ZIKARIRIER R,
EBEFAM3CEE (224123 7T) WHEBIZE, TEZANEERS MK

FRRIAEESEMERMEEEE.

REWL, B SHER NER. BT SRAMERESupponorfyE
IREIBET-ZBAHI/R (James Gambrell) %, JEREBNE I MRIBAOSS
ESEFERIRENTARBEBTIR (FRIENBPEFLERS
RENAFEEH) .

FERRE, ZEAANENRRBREESNNOEENRE, BRI
BEAR, 28, NRBFLCKAREEDN—QRREFZARDES, R
TR AL R EHITE, ENESEEHRBEKGEE &, BHER
ZHESNAREREF/ASIERNT (Lovebet) EFBEMEBEL
MIARTIRFRCMMAR . FILMIEREERN, MEERRIT, BEEM
MG EIRERIRG] . XEATEILARRRTEDFRZFKIR
MRE, EAIBRFZILAXERNEEDE,

#The Economist

50



& IBHAIBIY BB T Y

FMRLR
#9485TB

robin5G.com/9485TB

ZFFANET—HER, XURFEEBEEERKRMERIT
N, B 1 RERE, BENLE RS, BLTRE,

- Computer games have boomed while online dating slumps

Weekly change in type of internet content consumed

American, French and British userst 300
February 22nd-28th=100, log scale
Work and 250
education
200
Computer
games 150
Online shopping
Streaming
Gambling
= and porn 100
Online dating
75
T T T ' T J T
28 6 13 20 27 3 10
February March April

Sources: Cloudflare; Slack; SimilarWeb
*Based on traffic to sites served by Cloudflare, locations are approximate to protect privacy TWeighted by population
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% 7 56 m it ie

- Internet use reflects the emptying of commercial areas during lockdowns

ﬁernet use, % change between February 11th and April 7th 2020*

New York London
5km ' 2 5km

¢
> ” N
o “"é‘nw P
- %‘ Zone1@‘c

”_— Long Island City \’ ‘ A 8 s o '
Gree‘oint A4 . . r 3

-60-40 -20-10 0 10 20 40 60
wmlol ol 11 el

€ Loweruse Higher use >

#The Economist
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"BREIEY) IBEAVNTEIEK

AR UEERFH0, S5 vs. B, SRERLAIESEEEIN.
#HQVEYC PRESFICEREREIEN, PEETHBREXMUER.

BEEF, BRI LA (1) B, (2) FHRMAZL (3)
robin5G.com/HQV8YC }—\_XI{/EEEO

B 3: AERMIEEZ LRSS, SRERRZVTR, RABTEENSNSMBOR (RIFELATFIBFHNEEAN)

2014 2019

BEEY BF P BEEY

FERR: Edition Research Share of Ear, 2019

B 4: FREFREHATEEA RN LRUHRIME EFAHEE, HWRIREHERYEFERREE (RFEARTFIBFHEEAN)

29
24
20 19
12 .
Bit

13-34% 35-54% Bid55%

25 26

W 2014 W 2019

FEIRR: Edition Research Share of Ear, 2019

#WEF
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— BRI AL EZEE
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#P428TY

robin5G.com/P428TY

RIRS = Hr BN BENEEZ R IR,
RIBRRZRIAR, FEIBEE BRRRE S BRI ZE& MBS
B9 ~457T/ 8.

Stbms, S E#s) 2019 & ARPU 5 49.1 t/H,
HiJEEREHM—MRR: — BRI FIRSTIT R RS, =
< ARPU vs. #78 ARPU vs. %5085 ARPU = 1:1:1,
RIRSEELBRZSEHM, BRK. #iE. BEBEERRESR
E’]_ [ l:ll:l?'(o

REMFAEZE (ARHT)
YR AERHSREAESH

| mRENEAELH
81707 L ermmAEsy
36.60 7T

FRERIHE

|

45.80 7T

AR F RS TRE 5
10.90 5% LECEETIE] 53]
FRERihE - R R A

29.20 7T
43.70
FRRRETRE _ y
46.49 7T
#NIELSEN
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BREGSREFERELHOIMMES IoT BiRdEs

FMRALR
#P428TY

robin5G.com/P428TY

[~ XAPERREEE T, (RE/FERNE "RERK S TRE

EHLYEAN, #ELR BN T, ARPU ZEE7EA Y,
XHems, AENRSIEENAETHRID=,

E 2019 FERAFELmEREELN 83.9 K1, MIERKE
FARLPFMBEORTE MM SEAFZRIHEER) | S
Z 100% BxW, FEAMTHERFMBRIEREN, BExENTAN

@ 2019 BEXREEEEZZELO Top 10
AL

23.9

="
il

b5 m 465 DE AR KR KRR R —A

# =R 5k, Robin5G Analysis
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NRE EHFeFAITAZNR
7.

B, EEMEEXRERH

EHENFER, —8HF 7= Mobility, BrlzgmhnaEE

Mt FAIGA,
@ 2019 BERMSEEEH O Top 10
1&g YoY
51%
35%
20%
14% 13% 14%
9%
0%
N
-14%
v
-33%
s &% dbs  DE O HR 0 KR OFRE KW —8 0«8

# EH5EH5, Robin5G Analysis
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PEAIFMIRS AEIME RREIRA DT, EPEMIR
fEsi Sk 7 HEEAEEA.

—LARERE 56 IoT BEAWIZ, tban: —LLEZEENMIR
FHUBEREL (EHnE) FKABE

-_—
A real big lender
Chinese loans to Africa, $bn

30
M Mining - 25
W Transport
_ 20
~ Power
B Communication 15
Other .

2000 02 04 O6 08 10 12 14 16
Source: CARI

#The Economist
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robin5G.com/U2TKV5

XY 18~49 SSEMAF A, SEE Top BBIMEIMIARZIERIZEA
(2019 YoY) .

RHIR—IKERR, XEFERRREIKAY ...

QD%wE 5G HEFNSW, MHIGESRACRBRIITEANE,
G /5F& 36, 4GZIFHZEIRFKI TN Z R EETETHISEE,

SN 5G AIURIZ A RERBHER,

@ == Top 50 BRI EIEIZTL (2019,YoY)
18~49 SEA

-30% -20% -10% 0% 10%

Fox
CBS
ABC
ESPN
Univision
Telemundo
USA Network
TNT
TBS

The CW -30%
TLC
Bravo
A&E
MTV
Adult Swim
Discovery Channel

ION
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Food Network
HGTV
FX
VH1
History
Investigation Discovery
Freeform
AMC
Fox News
Comedy Central
Lifetime
Nick at Nite
Nickelodeon
Hallmark
Syfy
Paramount Network
CNN
MSNBC
Unimas
Travel Channel
E! Entertainment
WE TV
BET
FXX
Tru TV
Cartoon Network
TV Land
NBC Sports Network
Animal Planet
Nat Geo
Nick Jr.
NFL Network

-9%
-16%

-25%

-30%

-20%
-11%
-15%
-8%

-15%
-8%
-8%
-20%
-14%
-16%
-10%
-16%

-25%
-25%

-28%

-23%
-5%
-18%

-20%
-14%
-17%

-10%
-19%
-20%
-13%
-8%
-19%

# NIELSEN, Robin5G Analysis
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BETWHEIGHESFNETIE: 188 (RE) TEW (KN) |
A= /3, XIEE—F GDP GEbEXRAGAET ...
EVRGERIE: &5 oin/55 NI, BETIAIEXIIS "

=
MIZ o

(1) WMNEIESERR: BE—M "EHzE T,
(2) EISERFHIINEIR,

UhfE 5G for Connected Vehicle BE, E(J0JgeEEMNZET
OEM, EZEHE s Tier-1 mEERIHNE,

@ £Bk=ER OEM ZE® 2019 IAFEZL
1208 YoY

41%
—o= IENIBIR (YoY)

—o= $FjHIEIE (YoY)
21%

15% 13%
7% - 3% 8% R
g 1%
—— 3% L 2% B 3%

-65%

N

-98%
X 104%
b
KA 8 1Lt s bk FCA 5 PSA =il
# SHAZERZR, Robin5G Analysis iE: =FH 2020 M 2019.4~2019.12
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—oHE, XERWISERRTR, SEERST, 5—hH,

T RZBAS, BENZEERERREZHINE

@ £BkE7 Tier-1 5ETEMAHIN A 2019 AFEZE

1848 Yoy
—o— IENIEIE (YoY)
—o— SFIBNE (YoY)
1% 0% 5 1% 2% 0% &
——— 6% %
—_— T S0
-20%
-23%
-34%
-40% \ oo/
Y4
-95%
-514% b

=
st Kb EHRH FR BEL EER TiEE et ERE

# =R ZEMFT, Robin5G Analysis
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REMXELEEZMHEXINE. S2WHESEIEZ,
NMIER, BZEIRZSEN "B, MHNERAL BER,
PINR BT,

WIS S EIB RIS, A "BEARAVCER" KAEER
B, TIERMEZRERIT, BMEE N FESEAVEL,

Mckinsey IRt —EZ 2 mAY 'KPI", BESES%E,

HNNEERHNERGE D XL EREENES 10-30%,
BT omE:
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—PREBEME . —PNESEAFIREHE, WL EIE
EREATZBRE L, EE N, BTEARANERE
AR HEN P oiTBaSOREHESE:

FSEZHE T ABHIEMBED—ABSEIIMERR, (1Y
LI ErE A 5MERRHITHIF, BEIMERRER
BHNABESNXNMESEAERANERE NI, Halllo
ERLLAMZ A2 Robert Metcalfe &5ifigHd]: WEHIINES
EEBPERFS (NA2) BIELERE,

EXHIBIT 1 | Evolution of the Collaboration Model in the Auto Industry

Bilateral intra-industry partnership Multilateral cross-industry partnerships

loT/cloud platform

Contractual ﬁ E
relationship ° °

L
Supplier

Number of partners: 2 Number of partners: >30
Number of industries: 1 Number of industries: >5
Number of deal types: 1 Number of deal types: ~5
Number of countries: 1 Number of countries: =5

Sources: Press search; company websites; BCG.
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EREATZBRE L, EE N, BTEARANERE
AR HEN P oiTBaSOREHESE:

SSRGS PETRSNEMOED— T RESEIMERR. 1A
LIS BREZSHIMERRIZITHIF, BEIMERRIER
SHARSMX N ESRAERANEENE T, By
EALIAMZ A Robert Metcalfe SiFdH]: MENNMES
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Mentions of AR, VR, and MR on quarterly earnings calls. Q113 - Q2'18
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2ZES, 5237 Google Ventures 2457,
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2018 Data Center Ethernet Switch Shipment Mix

All Others: Whitebox-class

Amazon/Google/Facebook

Combined \

CREHAN RESEARCH Inc.
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