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B 2L

2 g4 (Internet of Vehicles » loV) #£43% p p 4 =% (Internetof Things » IoT) -
1935 2014 £ L x5 6 ¢ (APEC) £ R EFa 1 iv ] 2% 50 % ¢ 3% (501
Telecommunications and Information Working Group Meeting) #% d1z. 6 £ % » & sif e g &
PRl ERHIHMENEM 2R S - RRBOUNL SR ATER
3 4R (b)4e 0 IEEE802.11p WAVE & 8% & e hiie) » #2028 315 4 (V2Xo X 28 »
B~ iTAZ IR ) 2o E- BARKAG A R RFERUFE - FER
B FRBAAAE D fmdind] 0 A& 0 S (loT) $r s £ <l & s (intelligent
transportation system » ITS) ¢ & A g * -

B
inter-vehicle network

intra-vehicle network Internet of \Vehicles

S AR A
vehicular mobile Internet

B 2-1 i w i

3 “The Internet of Vehicles (loV) is an integration of three networks: an inter-vehic
le network, an intra-vehicle network, and vehicular mobile Internet. Based on this con
cept of three networks integrated into one, we define an Internet of Vehicles as a larg
e-scale distributed system for wireless communication and information exchange betwee
n vehicle2X (X: vehicle, road, human and internet) according to agreed communicat
ion protocols and data interaction standards (examples include the IEEE 802.11p WA
VE standard, and potentially cellular technologies) . It is an integrated network for su
pporting intelligent traffic management, intelligent dynamic information service, and int
elligent vehicle control, representing a typical application of Internet of Things (loT)

technology in intelligent transportation system (ITS) .” White Paper of Internet of V
ehicles (loV) - 50th Telecommunications and Information Working Group Meeting -
2014 > p.1 - http://mddb.apec.org/Documents/2014/TEL/TEL50-PLEN/14 tel50 plen_020.pd
f
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Foti :tRImREERR

T EREERERT 2 T ARGIE B 5 TS s 2 ’? SR AFE 2 K
MREFOABTUARMNART CFTREE CRTYIERE S LFEER RBEERG
2022 & FF E o £ 13 E%JFRzZ»mé_ BX 160 mE oy SFTE G5 48007 TptE
EL M 12% K FR B 2 P R FIEE R D RN P S pnd
FLEAEE R f ot U MR B g 4 5 X IGE B RO B

(—) #H

E S EX]@@?]%K ( Department of Transportation » DOT ) ** 2014 & 7 # régr%ji’g“ﬂi%],?s 3%
W15 (2015-2019) ,° A ~ B3 d 0 4 W 5 0 m4 ? 4w (Connected Vehicles, CV)
p # it (Automation) ~ #7# % i (Emerging Capabilities) ~ £ % #&¥5 (Enterprise Data) -
3 i+ (Interoperability) ~ % 4ci# 2% % (Accelerating Deployment) » # ¢ { @ 2 & 5
4 Jiz * ¢ *5(Realization Connected Vehicle Implementation ) 2Tk p # ¥ % (Advancing
Automation) | 3 = A BB E o g2 0h 0 F R 2016 E RS A F ad 2 E AR
B Ak ZRTE ATE DR R S A4 ;t V2V (Vehicle-to-Vehicle) # 5 421 2% #
S.LEmeiMALT REGH

(=) ®E

BR PR 2016 Ew F TR A EER 5““ 9% (Cooperative ITS > C-ITS) | 7>
LRA G ZIA wk\ﬁ%ﬁ%\ﬁ%%\uipﬁiﬁ’vﬁ #HEHLZ (I

42020 i A Ere e £ 3 0 ¢ FAEE > p.Al o https://gpi.culture.tw/books/1
010900662
> FR4ads ITS e B Mz (6-1) » pA®2 A ¥ SR 1 427 > 2018-01-22 - https:
Ilwww.ceci.org.tw/modules/article-content.aspx?s=1&i=38
® “This document proposes to establish a new Federal Motor Vehicle Safety Standard
(FMVSS) , No. 150, to mandate vehicle-to-vehicle (V2V) communications for new
light vehicles and to standardize the message and format of V2V transmissions. This
will create an information environment in which vehicle and device manufacturers can
create and implement applications to improve safety, mobility, and the environment.” >
A Proposed Rule by the National Highway Traffic Safety Administration on 01/12/201
7 » Federal Motor Vehicle Safety Standards; V2V Communications - https://www.federal
register.gov/documents/2017/01/12/2016-31059/federal-motor-vehicle-safety-standards-v2v-c
ommunications
" “the European Commission has on 30th of November 2016 adopted a European Stra
tegy on Cooperative Intelligent Transport Systems (C-ITS), a milestone initiative tow
ards cooperative, connected and automated mobility. The objective of the C-ITS Strate
gy is to facilitate the convergence of investments and regulatory frameworks across th
e EU, in order to see deployment of mature C-ITS services in 2019 and beyond. This
includes the adoption of the appropriate legal framework at EU level by 2018 to ens
ure legal certainty for public and private investors, the availability of EU funding for
projects, the continuation of the C-ITS Platform process as well as international coope
ration with other main regions of the world on all aspects related to cooperative, conn

6


https://gpi.culture.tw/books/1010900662
https://gpi.culture.tw/books/1010900662
https://www.ceci.org.tw/modules/article-content.aspx?s=1&i=38
https://www.ceci.org.tw/modules/article-content.aspx?s=1&i=38
https://www.federalregister.gov/documents/2017/01/12/2016-31059/federal-motor-vehicle-safety-standards-v2v-communications
https://www.federalregister.gov/documents/2017/01/12/2016-31059/federal-motor-vehicle-safety-standards-v2v-communications
https://www.federalregister.gov/documents/2017/01/12/2016-31059/federal-motor-vehicle-safety-standards-v2v-communications

wiise p #4244 #5 {92 ) (Cooperative, Connected and Automated Mobility - CCAM®) >
AR PHRS 2020 £ P AP dRE F AP K k4 (SAE Level 3/4) % e ik 2 p

s (L3/4) ~+ 3 pdpIng kit (L2-34) ~uz23 RS pE2 (L4) » #apt
2022-&73u“%‘ﬁ€’?¢ﬁ5595§%%“ .

(=) " H®

¢ BIFCRERIST 2015 & RS TY R 2025 2 T3 w4 BB Ko 0 e
- B 2018 E4 (B (FERMAID)AEPREAFHEE) 0 pgr:}ﬁ s
P B Aph AR PHRZ T 2020 #pF o sE 2 iy iy i p B8 % (L3 Level)
20 e AT B PO E o FIRE Y R A RR (LTE-VZX £) BB RET
BHi- A2 % g R (5G-V2X) dg* ~ W E B gt @24 FE 5 30%
oot d H;'.‘ﬁ’g]ﬁ‘l:"-élf %(LZ)#@?*&W ] 30% 17 b > B }*’?’?‘”‘)ﬁﬂﬂz&ﬂﬂbm% ¢ 3 %A
F i 7] 60%r2 H & o

(m) »#

AR 7 pekast 2016 i T B B Rep AT EAVE B 2 &
e TR R A AR A FIE AT B PR g B i R4
ATA ML PHERA2025 £ S s TR RO AE e o S 0 W mp 2017 £
Axfi b 5 - Hp I‘,gfﬂit E‘@J szg}x BiEanatg 12,71_,_!]]\ Bt ER

Fﬁ*i\fﬂé"lpé}g\’?kf‘rﬂé‘i s.il%ii FrEILELRE -

2022 & 7 E 2 £ E PR A 1.4 160 ',a.im"iﬂ%fré W 4800 g~ T MR A AL
LN G 2021 1 2025 # 0 pRLE w SRS HEE R 0 ERAE AT R
300 g fr o Fart EEE o 2K EEIRIAD A bR -

o

ected and automated vehicles.” » Cooperative, connected and automated mobility (CCA

M) - https://ec.europa.eu/transport/themes/its/c-its_en

8 «J. whereas automation levels exist, levels 1 and 2 already being on the market, but

the conditional, high and full automation levels (when a vehicle becomes self-drivin

g) are expected to become available only in 2020-2030, and whereas driver assistanc

e systems are therefore important as an enabling technology on the path towards full

automation;” European Parliament resolution of 15 January 2019 on autonomous drivin

g in European transport - https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELE

X:520191P0005&rid=9

® SAE Standards News: J3016 automated-driving graphic » https://www.sae.org/news/201

9/01/sae-updates-j3016-automated-driving-graphic

10 F ok (kBT E ) 20w BT, 1 feip L4385 2018 £ 12 7 25 p »

http://www.gov.cn/zhengce/zhengceku/2018-12/31/content_5442947.htm

Uogci B fepdriady B % 5 gk 2017 & 10 o https://digi.ey.gov.tw/File/21

449B99F328BB3C

12 preiE Eﬁs?] AAF EEEE (106-109 £ ) » 2R ¢ EFR K 105 F 12 ¢ o http//
www.its-taiwan.org.tw/upload/file/1703271637520366.pdf
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6. S ARMABHES \
TE \BEEANRES

B 22 FEEE g BE R4
Bt EHPRFERKR

199 IDCT > sk £ 5 7 2 T RIER 4 2020~2024 Y8577 > £ ATF O WA 5
SERTRAEMED D FEIFRE ETH 10.6% 39 4440 im0 P& D HR
£ R 2024 & 2ok A 0 R #E ) 7,620 § 4 0 2020~2024 £ 4F £ H
F (CAGR) & 14.5% - IDC 7 3fip] » ] 2024 & » 23f 1) {372 A2 71%M-45 9 £ 7%
BB B OHEART R R > BHH L R s o

73 44 Gartner™® ¢ 1995 # 3 £ 1 TR 3R & 4, (hypecycle) 4% 32
WY ko HaTE BARE  PE A Send AW o - FATHNG B @ ¥ A A Y
o RBFDPYURY > R RS > FEFRFIR  SREREARA R &
BETE REOIRY o FHE - EFGLHATRPHE T FEEHFL (Hype
Cycle for Emerging Technologies )

L

BERyep of® 2@ % >0R5E¢ > PEFTT 6 o https://www.tsfts.org.tw/tech1/techn
ews3/

YWIDC : @ Mg A e Frie ke BET & fhAT A % > https://www.idc.com/getd
oc.jsp?containerld=prCHC47007620

15 Gartner » https://www.gartner.com/en

16 Gartner B A 23 A& & % > https://www.gartner.com/cn/research/methodologies/gartner-h

ype-cycle
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5 p 2014 & > Gartner = # @ e B AR L TR E DB O KD
Pop el LR MR RO f BB Rt T R ARG TRAL KR
A A LR Ao A B4 o 21l e i BB R AT YRR B8 0 d A4

WenB R EE e @ R F 5 APy @ Fpag 2

B2t 4o B e A 3

BB E - RS PR o

SRR RIR -

A PP HEIE T 10 EDEF R

Hype Cycle for Emerging Technologies (2014)

expectations
mto;omous Vehicles
M ASOr
Data Science
Prescriptve Analytics

Neurobusiness
Biochips

Aflective Computing

Internet of Things

Bon ANSwerng

\Wearable Userinterfaces
Consumer 3D Printing
Cryplocumencies

Complex-Event Processing
Big Data
In-Memory Database Management Systems
Content Anahytics

Hybid Cloud Computing

Gamificabion
SmartRobots Augmented Reality Speech Recognition
3D Bioprinting Systems Machine-to-Uachine Consumer Telematics
Volumetric and Holographic Displays Communication 30 Scanners
Soﬁﬂé!ue-otﬂn!édmﬂhﬂﬂ Senices
ankum Compuling Modie Health
Human Augmentabon Enterprise 30 Printing
Brain-Computer interface Quariled JeN i Actrity Streams
Connected Home In-Memory Analytics
Cloud Com“ﬁ,"g Gesture C,o-newlII
Virtual P 3l Assistants \ P
HS%‘:Wl oy Smant\Workspace Virtual Realty
Bioacoustc Sensing
AS of July 2014
Innovation 'p :l"k:: Trough of s of Enligh Plateau of
Trigger Exmaiated s Disillusionment lope of Enlightenment Productivity
time e
Plateau will be reached in: obsolete
Olessthan 2years ©O2toS5years @5to10years A morethan 10years @ before plateau
Source: Gartner (2014.8)
B 2-3 Hype Cycle for Emerging Technologies > 2014
T E 02019 £ 8% 29 p##F 112019 E TR NEF B PHFLTOE T 29 5B L
BMILE BRBROHEN 2 F }él MBp ‘g;’ FFmR oA o d LT ed Beand &M
PREEH R FRT A A6 (SAE) Y £ 43 RAH  Ea5n R

Ei?f?"ln\ ] NEPHOIER T e PR 0 A R IR I L E M 4 R R o
BB B ASTY LIRS e RBUH M B o T @AW Hgd § T B
m%**”ﬂﬂﬂ%’ﬁﬁi** BB HT F G I AR ATHPTES
I E o
= p i JKZ@T?E’P%#&*L,&&—J P IR 0 A Tfa,ﬁ j‘,ﬁﬂpiégk?ui
pdeit s o MRS AP Rb 0 LY RS A pTeanb] S o

17 Gartner Hype Cycle for Emerging Technologies, 2019 - https://www.researchgate.net/f
igure/Gartner-Hype-Cycle-for-Emerging-Technologies-2019-6_figl 340614346
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Gartner Hype Cycle for
Emerging Technologies, 2019

|

Biochips
Al PaaS
- 5G
.
Low-Earth-Urbit Satellite Systems 5
Edge Al Graph Analytics
Explainable Al ’
Personification

;] Knowledge Graphs Mext-Generation Memaory

5 Synthetic Data —_ g& 3D Sensing Cameras
e Light Cargo Delivery Drones :

E Transfer Learning . — Emation Al

- Flying Autonomous Vehicles e
[T} Augmented Intelligence I Autonomous Driving Level 4 I
@ Manoscale 3D Printing

Qo Decentralized Autonomous i

e Crganization DigitalOps
i . ] P

Generative Adversarial 5 aptive ML
Networks
Decentralized Web

.
AR Cloud Immersive Workspaces

Biotech - Cultured
or Artificial Tissue

Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
T-
Flateau will be reached: 'me
less than 2 years @ 2to5years 5 to 10 years () more than 10 years @y obsolete before plateau As of August 2019

gartner.com/SmarterWithGartner

Source: Gartner Ga t e
@ 2019 Gartner, Inc. and/for its affiliates. All rights reserved. r n I:

Bl 2-4 Hype Cycle for Emerging Technologies » 2019

B BAPM 2 $jw > 2019 & 8 7 7 p d #73 i Jonathan Davenport 4% 9 T & 41
ERAH X E DA KPS AEY R, (Hype Cycle for the Future of CSP Wireless
Networks Infrastructure » 2019) ¢ » % C-V2X & B e fjirie 7 7 7] A 4718 ¢

& TH:

A E = & i¥45 3+ 4] (3rd Generation Partnership Project » 3GPP) 4% > i
@ LTE # 5G4 g 2% “ @ Aapn s £ 73 RAMBHENR - Ve § 2 4o
$#EE (V2D) ~ 2 w8 4w (V2V) ~ 2 gmit AR (V21)~ 2 gt (7 < (V2P)
ﬁiﬁiéﬁﬂ 78 (V2C) ~ ﬁiﬁﬁi—}f":u”}%—&% (V2N) ‘ff'—‘g’ iﬁi'li‘f‘;:“}*‘ (V2G) -

18 Hype Cycle for the Future of CSP Wireless Networks Infrastructure, 2019 > p.23 > ht

tps://noviflow.com/wp-content/uploads/2020/02/Gartner_Fabre_Hype-Cycle-for-the-Future-o
f-CSP-Wireless-Networks-Infrastructure-2019.pdf
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Mobility as a Service

In-Vehicle Services

Virtual Assistants

e-SIM

Automotive Real-Time Data Analytics
Blockchain

Smart Transportation

Over the Air Software Updates
Automotive Lidar

In-Vehicle Advanced UX and Ul
Digital Security

5G

Mobile Device Integration
Autonomous Vehicles Into Automobiles
Driver Monitoring Systems
HD Maps
Vehicle-to-Vehicle Communications
Electric Vehicle
Charging Infrastructure

expectations

Digital Personalization

Continuous
Software Deployment

Vehicle Sensing and Environment Model

Flying Connected Car Platforms

Autonomous Vehicles Electric Vehicles

As of July 2018

Peak of - s
Innovation Inflated Trough of Slope of Plateau of
nflatec - .
Trigger Disillusionment Enlightenment Productivity
- Expectations

time
Plateau will be reached:

O lessthan2years @ 2to5years @ 5to10years A more than 10 years @ obsolete before plateau

B 2-5 Hype Cycle for Connected Vehicles and Smart Mobility, 2018%°.
(FA %k Gartner/ Mike Ramsey?snip £ 3545 pk< 2018/07/19)

5G
[— in-Vehicle Advanced UX and Ul

Micromobility
Smart City Transportation Strategy
'\
Digital Personalization
5G Security In-\Vehicle Services
e-SIM

Q Automotive Real-Time Data Analytics
Mobility as a Service

Virtusl Assistants

Over-the-Air Software Updates

Flying Autonocmous Vehicles

Automotive Lidar A >
~ Vehicle-to-Vehicle
Communications

expectations

Blockchain In-Vehicle Wireless Connectivity
Connected Car Platforms
Autonomous Vehicles
Continuous Software
Deployment
Driver Monitering Systems
Electric Vehicle Charging
Infrastructure

Autenomous Trucks Autonomous Vehicle Perception System

Electric Vehicles

As of July 2019

time

Plateau will be reached:
O lessthan 2years @ 2 cars @ 5to 10years A n an 10 years @ obsolete before plateau

B 2- 6 Hype Cycle for Connected Vehicles and Smart Mobility, 20192,
(F# %k © Gartner/ Mike Ramsey i 4 4 4% pk < 2019/08/01)

19 Mike Ramse =i 4 $24FpE> > 2018/07/19 - https://twitter.com/MRamsey92/status/1019
956490445172736/photo/1

20 Gartner = 4kt A 47f7 Mike Ramsey #j 4 - https://www.gartner.com/analyst/61463
/Michael-Ramsey

21 Mike Ramsey i 4 $& 4L < > 2019/08/01 » https://twitter.com/MRamsey92/status/115
6626888368054273/photo/1
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Digital Personalization

Flying Autonomous Vehicles
Blockchain and loT

In-Vehicle Advanced UX and Ul

Data Marketplaces and Exchanges
eSIM
- Micromobility
_g Mobility as a Service
]
E Virtual Assistants Connected Car Platforms.
=%
x
)
Vehicle Py System
Automotive Lidar
fo-Vehicle Services \~ :l':c:f;p\:emdes
Autonomous Vehicles Over-the-Alr Software Updates
Electric Vehicle Charging Infrastructure Driver Monitoring Systems
Vehicle-to-Vehicie Communications Continuous Software Deployment
As of July 2020
. pam ot Trough of Slope of Plateau of
Trigg e Disillusionment Enlightenment Productivity
Expectations
time
Plateau will be reached:
QO lessthan2years @ 2 ] @ S5ty A more than 10 years @ ot f pleal

Source: Gartner

B 2-7 Hype Cycle for Connected Vehicles and Smart Mobility, 202022,
(F# kR © Gartner/ Mike Ramse i3 4 45 pE < 2020/07/21)

Hydrogen-Powered Vehicles
Solid-State Lithium lon Batteries
Digital Personalization

Blockchain and loT,

Data Marketplaces and Exchanges

5G
In-Vehicle
% Advanced UX/UI Driver Monitoring
o Systems
E Over-the-Air
= Software-Defined Vehicle Soflwa're Updates e
O Proactive Software
E Virtual Assistants Deployment Connected Car Platforms
x
'

Automotive Digital

Car Wallet

In-Cabin Emotion Al

/

Intravehicle Wireless
Communication

Security
eSIM

Shared Mobility -~ e
Automotive Real-Time Data Analytics

Autonomous Vehicles

Autonomous Vehicle Perception System
HD Maps
Electric Vehicles
EV Charging Infrastructure
Connected Vehicle Services

Vehicle-to-Everything Communications Automotive Lidar As of July 2021
Innovation Peak of Inflated Trough of Slope of Plateau of
Trigger E ent Enlightenment Productivity
TIME
Plateau will be reached: <2vrs. 2-5vrs. @ 5-10vrs. >10vrs. X Obsolete before plateau
Gartner

B 2-8 Hype Cycle graphic for Connected, Electric and Autonomous Vehicles, 20212,
(F#L &R : Gartner/ Mike Ramsey i 4 j& 4% pk>  2021/07/14 )

22 Mike Ramsey i 4 3& 4 k< » 2020/07/20 » https://twitter.com/MRamsey92/status/128

5567973449699328/photo/1

23 Mike Ramsey i A $& 45 L2 > 2021/07/14 » https://twitter.com/MRamsey92/status/141

5296463739961347
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C-ITSEREUEMAIEEE 802.11piREEMMAALRHE

46‘3\}

HEHHE : eeNews Automotive « DIGITIMES ResearchT*32 + 2019/4 DIGITIMES

Bl 2-9 e &l f s A%
(F#L %R : eeNews Automotive D|g|t|me324)

24 ayﬁ,,ﬁs'!fzf/ﬁ;wﬁliw;ﬁ L AR DSRC + LTE gEficd 5 1% i
2 g 5S> 2019/05/15 - https://www.digitimes.com.tw/iot/article.asp?cat=158&ca
t1=20&cat2=35&id=0000559744 kk28z1xy3p0r8j5q861ly

16


https://www.digitimes.com.tw/iot/article.asp?cat=158&cat1=20&cat2=35&id=0000559744_kk28z1xy3p0r8j5q861ly
https://www.digitimes.com.tw/iot/article.asp?cat=158&cat1=20&cat2=35&id=0000559744_kk28z1xy3p0r8j5q861ly

(—) FmplkEH

d B med R RS R BEREs K ERTHRLI I MBEREE  FMNTR
- #%+% ¢ (European Telecommunications Standards Institute » ETSI) 4-%f4» 55 e 28 4f§25
#H b1 fvp v 414 5k % (device) ~ ® i i (area network) ~ 7. g (Sp
networks) % J&* (application) o 12T 5 ik Be 257 7 B Fj AT 40 i e 2 A B2 B OEh e

T3k
® RMACHAFELEFTMRE - L ITMRATEAIRAFE

O RURE R RIELAT - FRRBEUN Y S BMFRERENE B2 LHASER B
WRIF T AR E mﬂ?%ﬂ\#ﬂ%giimgxg% PR E o
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® kTR EWEEFESAAT A FETHVRY K ok

A S\
M2M standards landscape "5’\\%)/

N\ /’
/f\ .f‘ ‘

Applications

SP networks

(access, core)

M2M area
Network

o GDilD‘D1D1.1IDCI

Device

roll, core

Example for metering
applications

Source: ALU

B 2-10 ETSI 4~ 53 4 2% 4

25 ETSI M2M solution introduction » 2014 » https://www.etsi.org/images/files/events/2014
/201405_dgconnect_smartm2mappliances/etsi_m2m_introduction_main.pdf
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HO4W 68/04

HO04W 68/06

HO04W 68/08

HO04W 68/10

HO4W 68/12

HO04W 72/02

HO4W 72/04

HO4W 72/12

HO4W 74/02

HO4W 74/04

HO04W 74/08

HO4W 76/10

HO4W 76/20

118
175
28
23
63
297

38
149
27
52
17
85
77
10
88
211
337
329
100
628
49
11
66
16
161

13
1353
7474
3137

47

79
1670

421

55

0.42%
0.62%
0.10%
0.08%
0.22%
1.05%
0.00%
0.13%
0.53%
0.10%
0.18%
0.06%
0.30%
0.27%
0.04%
0.31%
0.75%
1.19%
1.17%
0.35%
2.22%
0.17%
0.04%
0.23%
0.06%
0.57%
0.01%
0.01%
0.00%
0.00%
0.05%
4.79%
26.47%
11.11%
0.17%
0.28%
5.91%
1.49%
0.19%
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5 | HO4W 76/30 112 0.40%
5 | HO4W 76/40 98 0.35%
5 | HO4W 76/50 38 0.13%
5 | HO4W 80/02 290 1.03%
5 | HO4W 80/04 12 0.04%
5 | HO4W 80/06 23 0.08%
5 | HO4W 80/08 99 0.35%
5 | HO4W 84/02 17 0.06%
5 | HO4W 84/18 255 0.90%
5 | HO4W 88/02 331 1.17%
5 | HO4W 88/08 257 0.91%
5 | HO4W 88/12 17 0.06%
5 | HO4W 88/14 33 0.12%
5 | HO4W 88/16 61 0.22%
5 | HO4W 88/18 71 0.25%
5 | HO4W 92/02 11 0.04%
5 | HO4W 92/04 27 0.10%
5 | HO4W 92/16 16 0.06%
6 | G08G 1/015 20 0.07%
6 | G08G 1/017 127 0.45%
6 | GO08G 1/02 8 0.03%
6 | GO08G 1/04 149 0.53%
6 | GO08G 1/042 23 0.08%
6 | GO8G 1/048 32 0.11%
6 | G08G 1/052 123 0.44%
6 | G08G 1/056 44 0.16%
6 | GO8G 1/08 146 0.52%
6 | G08G 1/081 29 0.10%
6 | G08G 1/085 1 0.00%
6 | G08G 1/087 49 0.17%
6 | G08G 1/095 70 0.25%
6 | G08G 1/096 1054 3.73%
6 |GO08G 1/0962 132 0.47%
6 | G08G 1/127 18 0.06%
6 | G08G 1/133 17 0.06%
6 | HO4L 1/04 9 0.03%
6 | HO4L 1/06 65 0.23%
6 | HO4L 1/14 4 0.01%
6 | HO4L 1/16 590 2.09%
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HO4L 5/04

HO4L 5/06

HO4L 5/12

HO4L 5/16

HO4L 5/18

HO4L 5/24

HO4L 5/26

HO4L 7/027

HO4L 7/033

HO4L 7/06

HO4L 7/08

HO4L 7/10

HO4L 9/08

HO4L 9/16

HO4L 9/20

HO4L 9/30

HO4L 12/04

HO4L 12/06

HO4L 12/08

HO4L 12/10

HO4L 12/12

HO4L 12/14

HO4L 12/16

HO4L 12/22

HO4L 12/24

HO4L 12/26

HO4L 12/40

HO4L 12/42

HO4L 12/44

HO4L 12/46

HO4L 12/52

HO4L 12/58

HO4L 12/701

HO4L 12/801

HO4L 12/901

HO4L 12/911

HO4L 12/931

HO4L 12/951

HO4L 13/04

115

45

0.00%
0.05%
0.01%
0.08%
0.00%
0.00%
0.03%
0.00%
0.01%
0.01%
0.01%
0.00%
0.80%
0.01%
0.00%
0.21%
0.00%
0.01%
0.00%
0.01%
0.03%
0.10%
0.00%
0.02%
1.55%
0.86%
0.44%
0.01%
0.00%
0.15%
0.00%
0.15%
0.02%
0.41%
0.00%
0.16%
0.03%
0.00%
0.00%
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HOAL 13/06

HO4L 13/08

HO4L 13/10

HO4L 15/06

HO4L 15/12

HO4L 15/16

HO4L 15/18

HO4L 15/22

HO4L 15/26

HO4L 15/28

HO4L 15/34

HO4L 17/04

HO4L 17/10

HO4L 17/12

HO4L 17/18

HO4L 17/20

HO4L 17/22

HO4L 17/24

HO4L 17/26

HO4L 17/28

HO4L 17/30

HO4L 25/03

HO4L 25/05

HO4L 25/06

HO4L 25/08

HO4L 25/10

HO4L 25/12

HO4L 25/14

HO4L 25/17

HO4L 25/18

HO4L 25/20

HO4L 25/32

HO4L 25/40

HO4L 25/52

HO4L 27/04

HO4L 27/06

HO4L 27/08

HO4L 27/12

HO4L 27/14

O O O O O O O O O O O o o o o o o o o N o

122
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0.00%
0.01%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.43%
0.00%
0.02%
0.01%
0.00%
0.01%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.01%
0.02%
0.00%
0.01%
0.01%
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HO4L 27/16

HO4L 27/20

HO4L 27/22

HO4L 27/24

HO4L 27/28

HO4L 27/30

HO4L 27/34

HO4L 29/04

HO4L 29/06

HO4L 29/10

HO4W 4/021

HO4W 4/024

HO4W 4/029

HO4W 4/08

HO4W 4/10

HO4W 4/14

HO4W 4/21

HO4W 4/23

HO4W 4/33

HO4W 4/35

HO4W 4/38

HO4W 4/40

HO04W 8/04

HO04W 8/06

HO04W 8/08

HO4W 8/20

HO4W 8/24

HO4W 8/28

HO4W 16/04

HO04W 16/06

HO04W 16/10

HO04W 16/12

HO04W 16/16

HO04W 16/20

HO04W 16/26

HO04W 16/28

HO04W 16/30

HO4W 16/32

HO4W 28/04

13
13

37
11
1099

261
85
347
174

18

12
130
3899
12
23
123
68
275

19
10
73

62
448

58
454

0.01%
0.05%
0.05%
0.00%
0.03%
0.00%
0.13%
0.04%
3.89%
0.02%
0.92%
0.30%
1.23%
0.62%
0.03%
0.06%
0.02%
0.01%
0.02%
0.04%
0.46%
13.81%
0.04%
0.08%
0.44%
0.24%
0.97%
0.00%
0.07%
0.04%
0.26%
0.01%
0.01%
0.01%
0.22%
1.59%
0.00%
0.21%
1.61%
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HO4W 28/06

HO04W 28/10

HO4W 28/18

HO4W 28/24

HO4W 28/26

HO04W 36/18

HO04W 36/20

HO4W 36/22

HO4W 36/26

HO4W 36/30

HO4W 36/32

HO04W 36/36

HO04W 36/38

HO04W 40/04

HO4W 40/12

HO4W 40/18

HO04W 40/20

HO4W 40/22

HO04W 40/26

HO04W 40/28

HO04W 40/30

HO04W 40/32

HO04W 40/36

HO04W 40/38

HO04W 48/04

HO04W 48/06

HO4W 48/10

HO4W 48/12

HO4W 48/14

HO04W 52/06

HO04W 52/18

HO04W 52/30

HO04W 52/38

HO4W 52/52

HO04W 52/54

HO04W 72/06

HO04W 72/08

HO04W 72/10

HO4W 72/14

307
64
145
163
225
59

39
21
193
120
57
31
26
77

71
129

13
11

37
23
183
239
49
11
81
31
176
38
68
69
730
564
555

1.09%
0.23%
0.51%
0.58%
0.80%
0.21%
0.02%
0.14%
0.07%
0.68%
0.42%
0.20%
0.11%
0.09%
0.27%
0.02%
0.25%
0.46%
0.00%
0.01%
0.01%
0.05%
0.04%
0.01%
0.13%
0.08%
0.65%
0.85%
0.17%
0.04%
0.29%
0.11%
0.62%
0.13%
0.24%
0.24%
2.59%
2.00%
1.97%




6 | HO4W 74/06 7 0.02%
6 | HO4W 76/11 435 1.54%
6 | HO4W 76/12 85 0.30%
6 | HO4W 76/14 1046 3.70%
6 | HO4W 76/15 273 0.97%
6 | HO4W 76/18 162 0.57%
6 | HO4W 76/19 211 0.75%
6 | HOAW 76/22 30 0.11%
6 | HO4W 76/23 133 0.47%
6 | HO4W 76/25 44 0.16%
6 | HOAW 76/27 773 2.74%
6 | HO4W 76/28 306 1.08%
6 | HO4W 76/32 7 0.02%
6 | HO4W 76/34 34 0.12%
6 | HO4W 76/38 48 0.17%
6 | HO4W 76/45 2 0.01%
6 | HO4W 80/10 66 0.23%
6 | HO4W 80/12 15 0.05%
6 | HO4W 84/04 219 0.78%
6 | HO4W 84/10 11 0.04%
6 | HO4W 84/20 37 0.13%
6 | HO4W 84/22 2 0.01%
6 | HO4W 88/04 351 1.24%
6 | HO4W 88/06 463 1.64%
6 | HO4W 88/10 70 0.25%
6 | HO4W 92/06 0 0.00%
6 | HO4W 92/08 5 0.02%
6 | HO4W 92/10 77 0.27%
6 | HO4W 92/12 24 0.08%
6 | HO4W 92/14 10 0.04%
6 | HO4W 92/18 1246 4.41%
6 | HO4W 92/20 113 0.40%
6 | HOAW 92/22 2 0.01%
6 | HO4W 92/24 13 0.05%
7 | GO8G 1/054 7 0.02%
7 | GO8G 1/082 3 0.01%
7 | GO8G 1/083 11 0.04%
7 | G08G 1/0955 4 0.01%
7 | GO08G 1/0965 118 0.42%
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G08G 1/0967

G08G 1/0968

G08G 1/13

G08G 1/137

HO4L 1/18

HO4L 5/08

HO4L 5/10

HO4L 9/22

HO4L 12/18

HO4L 12/20

HO4L 12/403

HO4L 12/407

HO4L 12/423

HO4L 12/427

HO4L 12/437

HO4L 12/60

HO4L 12/703

HO4L 12/715

HO4L 12/717

HO4L 12/721

HO4L 12/741

HO4L 12/751

HO4L 12/761

HO4L 12/763

HO4L 12/771

HO4L 12/781

HO4L 12/803

HO4L 12/805

HO4L 12/807

HO4L 12/811

HO4L 12/841

HO4L 12/851

HO4L 12/861

HO4L 12/891

HO4L 12/893

HO4L 12/903

HO4L 12/913

HO4L 12/915

HO4L 12/917

742

234

32

1765

52
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2.63%
0.83%
0.11%
0.02%
6.25%
0.00%
0.18%
0.00%
0.33%
0.00%
0.01%
0.00%
0.00%
0.00%
0.01%
0.00%
0.01%
0.06%
0.01%
0.09%
0.15%
0.05%
0.09%
0.00%
0.00%
0.00%
0.05%
0.02%
0.02%
0.01%
0.11%
0.26%
0.03%
0.01%
0.00%
0.00%
0.01%
0.01%
0.01%
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HO4L 12/925

HO4L 12/927

HO4L 12/933

HO4L 12/935

HO4L 12/937

HO4L 12/939

HO4L 12/947

HO4L 12/953

HO4L 12/955

HO4L 13/12

HO4L 15/08

HO4L 15/10

HO4L 15/14

HO4L 15/20

HO4L 15/30

HO4L 15/32

HO4L 17/06

HO4L 17/08

HO4L 17/14

HO4L 25/04

HO4L 25/22

HO4L 25/24

HO4L 25/26

HO4L 25/28

HO4L 25/34

HO4L 25/42

HO4L 25/44

HO4L 25/45

HO4L 25/46

HO4L 25/48

HO4L 25/49

HO4L 25/54

HO4L 25/56

HO4L 25/58

HO4L 25/60

HO4L 25/62

HO4L 25/64

HO4L 25/66

HO4L 27/144

[y
©o ©
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0.00%
0.07%
0.01%
0.01%
0.00%
0.00%
0.02%
0.02%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.06%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
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HO4L 27/156

HO4L 27/227

HO4L 27/233

HO4L 27/36

HO4L 27/38

HO4L 29/08

HO4W 4/42

HO4W 4/44

HO4W 4/46

HO4W 4/48

HO04W 8/10

HO4W 8/12

HO4W 8/14

HO4W 8/16

HO04W 16/08

HO4W 28/12

HO4W 28/14

HO04W 28/20

HO4W 28/22

HO04W 36/28

HO04W 40/06

HO04W 40/08

HO04W 40/10

HO04W 40/14

HO04W 40/16

HO04W 52/08

HO04W 52/10

HO04W 52/12

HO04W 52/14

HO04W 52/16

HO04W 52/20

HO04W 52/22

HO4W 52/24

HO04W 52/26

HO4W 52/28

HO04W 52/32

HO04W 52/34

HO4W 52/36

HO04W 52/40

22
12
1666
20
1273
1289
138

325
44
108
127
121
244

0.00%
0.00%
0.00%
0.08%
0.04%
5.90%
0.07%
4.51%
4.56%
0.49%
0.00%
0.07%
0.09%
0.01%
0.02%
0.11%
0.09%
0.15%
0.11%
0.04%
0.01%
0.01%
0.02%
0.01%
0.01%
0.19%
0.19%
0.01%
1.02%
0.12%
0.03%
0.12%
1.15%
0.16%
0.38%
0.45%
0.43%
0.86%
0.03%




7 | HOAW 52/42 58 0.21%
7 | HOAW 52/44 7 0.02%
7 | HOAW 52/46 17 0.06%
7 | HOAW 52/48 20 0.07%
7 | HOAW 52/50 30 0.11%
7 | HOAW 52/56 9 0.03%
7 | HOAW 52/58 12 0.04%
7 | HO4W 52/60 0 0.00%
7 | HOAW 76/16 59 0.21%
7 | HOAW 76/36 21 0.07%
7 | HO4W 84/06 34 0.12%
7 | HO4W 84/08 2 0.01%
7 | HOAW 84/12 124 0.44%
7 | HOAW 84/14 1 0.00%
7 | HOAW 84/16 0 0.00%
8 | G08G 1/0969 48 0.17%
8 | HO4L 9/24 0 0.00%
8 | HO4L 9/26 0 0.00%
8 |HO4L 12/413 9 0.03%
8 |HO4L 12/417 0 0.00%
8 | HO4L 12/43 3 0.01%
8 |HO4L 12/433 0 0.00%
8 | HO4L 12/62 0 0.00%
8 |HO4L 12/705 0 0.00%
8 | HO4L 12/707 15 0.05%
8 | HO4L 12/713 3 0.01%
8 | HO4L 12/723 4 0.01%
8 | HO4L 12/725 18 0.06%
8 | HO4L 12/733 7 0.02%
8 | HO4L 12/735 0 0.00%
8 |HO4L 12/743 2 0.01%
8 |HO4L 12/745 0 0.00%
8 |HO4L 12/747 0 0.00%
8 |HO4L 12/749 1 0.00%
8 |HO4L 12/753 1 0.00%
8 |HO4L 12/755 2 0.01%
8 | HOA4L 12/757 0 0.00%
8 | HOA4L 12/759 2 0.01%
8 | HO4L 12/773 0 0.00%

8 | HO4L 12/775 0 0.00%
8 | HO4L 12/813 14 0.05%
8 | HO4L 12/815 5 0.02%
8 | HO4L 12/819 1 0.00%
8 | HO4L 12/823 23 0.08%
8 | HO4L 12/825 15 0.05%
8 | HO4L 12/833 5 0.02%
8 | HO4L 12/835 12 0.04%
8 | HO4L 12/853 7 0.02%
8 | HO4L 12/855 2 0.01%
8 | HO4L 12/857 9 0.03%
8 | HO4L 12/859 10 0.04%
8 | HO4L 12/863 11 0.04%
8 | HO4L 12/879 0 0.00%
8 | HO4L 12/883 0 0.00%
8 | HO4L 12/885 0 0.00%
8 | HO4L 12/905 1 0.00%
8 | HO4L 12/919 1 0.00%
8 | HO4L 12/923 7 0.02%
8 | HO4L 12/943 0 0.00%
8 | HO4L 12/945 0 0.00%
8 | HO4L 13/14 0 0.00%
8 | HO4L 25/493 7 0.02%
8 | HO4L 25/497 1 0.00%
8 |HO4L 27/148 1 0.00%
8 | HO4L 27/152 1 0.00%
9 | HO4L 12/709 4 0.01%
9 | HO4L 12/711 0 0.00%
9 | HO4L 12/727 6 0.02%
9 | HO4L 12/729 4 0.01%
9 | HO4L 12/827 0 0.00%
9 | HO4L 12/829 0 0.00%
9 | HO4L 12/865 6 0.02%
9 | HO4L 12/867 0 0.00%
9 | HO4L 12/869 0 0.00%
9 | HO4L 12/873 2 0.01%
9 | HO4L 12/875 7 0.02%
9 | HO4L 12/877 0 0.00%
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A& #5¢ and

(%% or % #% ordevice or apparatus or equipment or terminal) @CL

o RIRKE
A # 3% and (JR1#& or ranging or (Z_i= or location result or location message
or location information)@CL
or (8§ or image or = # or imaging)@CL
or (& £ or radar)))
NOT
2 # 3% and (Gp|EE or ranging or (Z_i or location result or location message
or location information)@CL
or (B 1§ or image or = # or imaging)@CL
or (& £ or radar)))
and (% 3. orqos OR T {74&f: or = v 4@ or b {74Ap
or = w4&§: or forward link or downlink or or
uplink or reverse link)@CL
o ik
A
NOT
A #5% and (§ £ orradaror kiE or LIDAR or iB|#E or ranging
or ‘z¢t& orinfrared J@CL,AB)
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o Tk
A # 3% and
((2 3 % &> or Telematics)

OR (#-#= or Voice control* or Sound control*)

OR (= #t ¥4 or f#4= or Gesture control* or Touch*)

OR (Automated driving assist* or p #: & &+ & % k% s& or ADAS or p
B @ et F > or 9 et % or Autonomous Driv*)

OR (F# 4&£* or 7 2k 742 * or Collision avoi*)

OR (2 i 3% or & ig #f 2> or LKS or LKA or Lane Keeping)

OR (if i or p i s or i ¢ 4w or Adapt™ Cruise)

OR(*p 2h#fes*or 7 BB or 7 B-F 3t or Blind Spot Assist
System or BSA or Blind Spot Assist*)

OR (# §mz_i> or 2 i* or GPS)

OR (3#<*or # 4%k st or Global Navigation Satellite System or GNSS
or Global Navigat*)

OR (i3> or < {8:54* or *remote control*)

OR 54z d *or p #igfrind *or g # i3 * or Remote Parking*)

OR (FE#t*or 7 # & & fxd* or % # fx* or Preheat™ or air-
conditioning* start*)

OR (% #F* or hand-free*)

OR (*3 4, 4% % or infotainment or In-Vehicle Infotain*)

OR (Anti-theft* or 1 ¥))
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PCTM T AP AR LIERE EFRE R %%‘ PRESED AT
PR o AP LB R L G

PCT 44;t4ﬁ/;§]mﬁifao

d PCT %4 - < ¢ A ¥ mo % 5 5 1 &% E 5 QUALCOMM Jig * & +* b
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HO4W HO4W Ho4aw Ho4W HOo4W HO4W Ho4wW HO4W HO4W Ho4aw Ho4W HOo4W HO4W Ho4wW HO4W HO4W Hoaw Ho4W HO4W HO4W Ho4aw HO4W HO4W
24/04 24/06 24/08 24/10 28/02 28/08 28/16 36/02 36/06 36/08 36/12 36/14 36/16 36/24 40/02 40/24 48/02 48/08 48/16 48/18 48/20 52/02 52/04
# iy 4% s (Telematics) 26 11 12
e
[EsE Rl St | 53 157 412 257 34 46 15 24 65 1 52 20 20 14 38 62 107 116 31 222 24
B RS bR 17 65 161 210 25 24 15 17 23 34 13 93
[ZZ % 39 58 85 11 13 26 24 36
EET TR T
EY RS Y e Rk 15 79 a7 60
I Bed s 5 B e
56 29 196 387 334 45 54 19 24 110 52 15 25 35 31 41 68 132 128 37 299 17
R e TR 26 17 84 212 156 14 18 il 14 17 23 66 18 98
LS AR g 13 41 101 111 20 13 18 22 11 53
iy
RIZHRA fed
B LR
32 46 45 22 22 28 29

79 B* K Hocit ik 2 2 & IPC T FF~ 345 (3)
B

HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW  HOAW
60/04 68/02 72102 72104 72/12 74102 74/04 74/08 76/10 76/20 76/30 76/40 76/50 80/02 80/06 80/08 84/18 88/02 88/08 88/14 88/16 88/18
EE 29 97 45 21
| =5
[ E ] 27 62 296 785 28 23 573 120 15 33 18 92 40 47 124 101 17 20 20
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OPPO 171.340 0.177 INTEL 285.010 0.939 MTK =538 43.287 0.211
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*RTGHEHIFE L | 74636 | 0184 | IDAC HOLDINGS 116022 | 0462 |ITRIZ# 22674 | 0.329
IEREE 66.600 | 0317 |GMzi» 66.860 | 0.393 | INVENTEC 5993 | 0499
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VIVO 47252 | 0204 | COMCAST 34218 | 0444 |INNOVA %o 2071 | 0690
LENOVO 40241 | 0197 | BLACKBERRY 33920 | 0329 |ACER 2007 | 0287
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LR AE CN EP PCT TW us a3t
HUAWEI 29523 | 52.08 | 13758 | 0.00 54.65 539.54
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MTK 5 3 #1 10.72 | 0.35 5.34 21.56 5.32 43.29
QUALCOMM | 11538 | 14.73 | 180.60 | 110.68 | 186.70 | 608.10
w3 46957 | 79.93 | 405.80 | 136,57 | 381.98 | 1473.85
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&R AE CN EP PCT T™W us /T s
HUAWEI 0.28 0.22 0.11 0.00 0.14 0.15
INTEL 0.47 0.43 0.32 0.48 0.42 0.42
MTK 55 4 0.20 0.18 0.08 0.53 0.12 0.22
QUALCOMM 0.36 0.53 0.14 0.57 0.16 0.35
PR 0.31 0.27 0.14 0.56 0.20 0.30
A 87 iR flAEA
5 i CN EP PCT T™W us a3
ETRIGERT + 4 G5 068 | 059 | 2.03 0.00 6.54 9.84
ITRI 1 7 2 497 | 459 | 0.00 8.60 451 22.67
PRT A B 4880 | 2.35 | 1009 | 1113 | 1.92 74.30
AFREL g RaEts ¢ | 769 | 314 | 9.00 0.83 3.74 24.40
@ 3215 | 10.68 | 21.13 | 2056 | 16.70 | 131.21
% 88 FiB S 115 R ¥
£ et A CN EP PCT T™W us RT3
ETRIGERT + 4 G5 068 | 059 | 0.34 0.00 0.19 0.36
ITRI 1 7 2 029 | 038 | 0.00 0.51 0.20 0.28
PRTCRE B 023 | 015 | 0.08 0.46 0.12 0.21
AEBEL Y RaEtsE | 028 | 029 | 0412 0.83 0.16 0.33
PSS 024 | 027 | 010 0.49 0.17 0.25

112




4080 HMAELIAER

WA E CN EP PCT TW (UN B3t
(CA) BLACKBERRY 8.75 7.58 5.25 0.00 12.34 33.92
(CN) OPPO 35.60 24.08 43.90 41.79 16.32 161.69
(CN) XIAOMI -] 94.38 2.87 22.71 0.00 0.33 120.30
(JP) SONY 62.16 66.53 101.22 6.84 57.12 293.87
(KR) LG 125.32 | 168.54 | 620.64 2.62 362.64 | 1279.76
(KR) SAMSUNG 51.26 27.46 67.76 2.87 72.57 221.92
(TW) ASUS 10.78 8.70 0.00 13.97 8.05 41.50
(US) APPLE 42.28 7.88 136.21 7.81 48.52 242.71
B3t 43053 | 313.64 | 997.70 | 75.90 | 577.89 | 2395.66
2 8-10 A E & 5 A 5
WA E CN EP PCT T™W usS =]
(CA) BLACKBERRY 0.46 0.54 0.25 0.00 0.25 0.30
(CN) OPPO 0.22 0.20 0.10 0.52 0.11 0.23
(CN) XIAOMI -] 0.26 0.22 0.13 0.00 0.17 0.16
(JP) SONY 0.51 0.59 0.39 0.76 0.38 0.53
(KR) LG 0.49 0.51 0.33 0.65 0.34 0.47
(KR) SAMSUNG | 038 | 050 | 024 | 096 | 025 | 046
(TW) ASUS 020 | 019 | 000 | 052 | 012 | 020
(US) APPLE 0.55 0.56 0.45 1.12 0.40 0.62
ey 036 | 044 | 030 | 058 | 031 | 040
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