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Welcome to VTC2019-Fall in Honolulu, Hawaii! 3 152015 Foll

HONDLULU
Irnsaibigant Connection & franspartation

Home

General Information

Registration
Visa Support
Hotel Information
y Committees

Technical
Program Committee

¥ _ Track Descriptions
LS| Main Conference
b pomnnom K L

il Keynote Plenaries

o h Final Program

2019 IEEE 90th Vehicular Technology Conference: VTC2019-Fall IEEL VP Panel

22-25 September 2019, Honolulu, Hawaii, USA Tutorials

. ) | Workshops
The 2019 IEEE 90th Vehicular Technology Conference will be held 22-25 September 2019 at the Waikiki

Beach Marriott Resort & Spa, in Honolulu, Hawaii, USA. This semi-annual flagship conference of the = Diversity Workshop
IEEE Vehicular Technology Society will bring together individuals from academia, government, and BE T SRR T
industry to discuss and exchange ideas in the fields of wireless, mobile, and vehicular technology. 5G

The theme of VTC2019-Fall is "Intelligent Connection & Transportation”. In addition to high-quaiity Machine Learning
technical sessions, the conference will feature world-renowned plenary speakers, tutorials, workshops = 5G for Verticals
and industry sessions. Author Information
Presenter Info

Other Events

IEEE CAVS 2019
The Workshop program is finalized.

The Recent Results program is finalized. Travel Info

Local Activities

The Regular Paper program is finalized.

Links

Important Dates X
leee.org

Bl- : VTC2019-Fall § & # =t » it © http://www.ieeevtc.org/vtc2019fall/index.php



e i W

Comecting the Wabve Wory for Humanity

fntemyen! Connection & Transportation

Submit papers by Acceptances sent Final papers due Submit proposals by i

25 Feb 2019 3 May 2019 1 July 2019 25 Feb 2019 25 Mar 2019
——— .

The 2019 IEEE 90th Vehicular Technology Conference will be held 22-25 September 2019 in Honolulu, Hawaii, USA.

This semi-annual flagship conference of the IEEE Vehicular Technology Society will bring together individuals from

academia, government, and indusiry to discuss and exchange ideals in the fields of wireless, mobile, and vehicular

technology. The theme of VTC2019-Fall is "Intelligent Connection & Transportation”. In addition to high-guality technical

sessions, the conference will feature world-renowned plenary speakers, tutorials, workshops and indusiry sessions.

Prospective authors are invited to submit 5-page, original, unpublished,
full technical papers in, but not limited to, the following areas:

Unmanned Aerial Vehicle (UAV) Commun., Veh. Nets., and Telematics Signal Transmissicn and Reception
Electric Vehicles, Wehicular Electronics, and Intelligent Transportation Green Communications and Metworks
Spectrum Sharing, Spectrum Management, and Cognitive Radio Future Trends and Emerging Technologies
Multiple Antenna Systems and Cooperative Communications Antenna Systems, Propagation, and RF Design
Radio Access Technology and Heterogeneous Networks Wireless Networks: Protocols, Security and Services
Positioning, Mavigation and Mobile Satellite Systems loT, M2M, Sensor Networks, and Ad-Hoc Networking

General Co-chairs Awards Chair Workshops Chair

Geoffrey Ye Li and Gordon Stiber, Fhedney Vaughan, simon Fraser Gerhard Bauch

Geoa nstiule of Technalogy, USA Limiversty, Canada TU Hambwg-Harbing, Germang

Technical Program Co-chairs Keynotes Chair Tutonials Chair Jeai

Li-Chun Wang Natiena! Chiao-Tung Lajos Hanzo, Unkersty of Li Wang. BLIPT, China Finance Chair

;d;u;I U;sa] Gayegn o Southampron, UK Fa:m_nage and Exhibits Chair J. R. Cruz, Unversty ar Okianama, LS4

SriRei Cﬁar Local Arrangements Chair Diennis Budwey, ICTS, US4 ‘.:““MA‘:‘:“‘E"‘,‘”"
Anthony Soong. : Anders Host-Madsen, universty of - Pamrons Co-chair Jim Mﬁ&;‘:{; :'1 ] I:::a I
Tchnoiagies, Huswel Hawall af Wanos, UISA ii{:wg:ﬂrr;?g:ﬁh\!ﬂ- Linfversily ar GmEnYﬂL!EHIEr, .EI‘E '.-"_'. i J

B = : VTC2019-Fall #cfp s B i 4%
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# - 1 VTC2019-Fall 31 ¢ &A%

ik 1 Hadbrmik Kai Honclubu Salon 1 Salon 2
Al [1:]] H " Pndustry Track)
SUNDAY 22 Septembar
7:00-17.30/ %um]
o070 | U S and {562 Separaic program|
| 18:00-20.00] Wiekcome Reception (Mohala Gardens, first floor)
MONDAY 23 Saptember
7:00-17.30) Fegstration {Lani)
830900 wrkmwwtcwmm VTC2015-Foll Charr, Alex Wyghraks, V15 Pressdent, Javier Gozalver, CAVSZ019 Co-Cham) [Rana Moku Balkoom)
30545 | Feynoie: Cognitive Dynamic System for Cyber ﬂggu_"mn 3&%1 Haykin, Eﬁam University Professar, McMaster University, Canada)
9:45-10:-30) Rayrote: Viddoutar M@.’lﬂ'ﬁ"}_ﬂ' M__ﬁﬂ_— ?A“!ﬂ Bnginearing and Quuicomn Faliow, Uudoonvs Technologes sy |
10:30-11.00)
1001230 (1| NOMA mave and 5 | A and Machne loT jor, [ Channet va 1 R firems. el
n Systems e Leaening Appeoach T Appcat and Modeling | 1 Analyss | Postioning
12301400 ‘Lunch [Fona Moaw Bailmom]
Challerges and
. Fog and Edge Channel Measunements: V2K Perormancs Technokogees for
14.00-15:30] (2) Coding MIMO | NOMA o o ' Securty | X \ Postioring and Satelite|  Phiysscal Layer | o Be 50
Network Edge
15301600 Refreshments (Lansa)
Hagh.Density Networks Conquenng New
1600-17:30 (3)|  Massive MIMO | Mulipés Anbennas and Lavpe. Scale Multiple: Access mmiWove | " LAV Channel Models Pesticning i Physseal Layer Il || Apglicaben Frontiars
Antenna Systerns with 56
15 00-20 00/ UAV to UAV Communications: Options, © ges. and Standards (Kona Moky Balroom Salon B
TUESDAY 24 Septamber
2100-1730) Regrsirabon (Lani)
T00-0.45) Dl EEG Porformance: mmiave Spectrum and Challe Reinaldo A Valenzuel. Director. Nekia Ball Labs) (Kona Mok Balroom
5.45_10.30) Feynote Keynote: Cooperative Automated Driving: Cverview, Design. and Technical Challenges (Gaurav Bansal, Principle Engineer. Alrbus A” Labs)
10.30-11.00/ Rekeshments (Lares)
Communcations in A indefigent 56
11:00-12:30) (4)| Fading and Deversity | Massive MIMG 1| 10T Networks. Antenna Systers | Wireless Networks | Multi LAY Networks Posticrng I Network Layer | network for a Vasiety of
Networks Derriwe
13301400, VC019-Fal and V15 Awards Luncheon (Kona Mokl Bairoom)
Ancial
Resounce ABocation jor
1400-15:30 (5)| Sipnal Processingl | Massive MIMO 1l Fophanand MM B Sensor | C1onnel Extraton and Secursy i Machoe Leamog and | prysical Layer Bl MIMO 0 Flelsne ke
Networks Desgning
Sysiems
15:30-16 00} Retreshments (Lansa)
Chalenges and
16:00-17:30] (5) | Signal Processing Bl Coopersiive SHatesoh- oA YAy Wirelean Sananr Localization Deployment and Rolay | Vehicular Applcations | Physical Layer IV | Vehicular Networks | Opportunities in
Communicaborrs | Technologes. Networks provi
TA00-21 30
B00-17-30)
B.00_B.45) Distributed Machine Ty Atometive [Jim Brown. Chief T Dfficer, ClowdMade, USA) (Rona Mok Balroom
45 10:30)] Keyrole: Communications Parspective in Vahicular Cocparation (Onur ARtintas, InfolLabs Fallow, Toyots info Tech Labs, USA)
10:30-11.00]
R 0 [~ and Challerges and
100-1230( @) e Cooperaine | tormmiae 456 | Machine Learming i | SOOSe® Radaand | Energy Harvesing T Cpgorturses m
T Loy iatmn Systems. s vl Chaane Indussirial Networks.
12,30 14.00, ‘Lunch [¥ona Mol Baimom)
Cppoftumties and
MING and Fado R Specinm Management| . B
14:00-15-30] (8) ” MG 1) Naw" ": . TI and Sensing cE ufi Emenging Technology | mimiWave Il aﬂme el
Techniques ol Technaques phor
Aemrestnal Networks.
15.30-16.00) Fiekeshments (Lana)
Wiehacle Electronics,
16:00-17.30] (o) | PS4 0andLow. | Edge Cloudand | Vehicutar io EVENting | oonees ang Senvice Mabaty Emergng Technology li| Vehicular Networks Il | Aerial Networks Al Aenomoley
Latency Computing Communications. Em Vehicles

FA3t € kA drd - o ¥ - % aikAT A & § 00 K F Az (Tutorial) j? & K231 % €
(Workshop) % 2 o 2 38 & 7 40

® % #42(Tutorial)i 3% :

T1: Learning-based Wireless Positioning and Wireless Sensing: from Meter to Centimeter
Precision

T2: Communication Networks Design: Model-Based, Data-Driven, or Both?

T3: 5G New Radio (NR) Protocols and Architecture

T4: Networking and Communications for Autonomous Driving

T5: Towards UAV-Based Airborne Computing: Applications, Design, and Prototype

T7: Orbital Angular Momentum for Wireless Communications: Theory, Challenges, and
Progress

T8: V2X Communications and Security

T10: Reinforcement Learning for Optimization of Wireless Systems: Methods, Exploration

and Sensing

® L 37313 € (Workshop)i & :
W1: *5G and Beyond* Technologies for Ultra-Dense Environments

$ST 5247



W2: Swarm Intelligence: Autonomous and Connected Unmanned Aircraft Systems

W3: Machine Learning for Wireless Communications

W4: Network-Assisted Collaborative Automated Driving

WS5: Reliable Ubiquitous Navigation in Smart Cities

W6: Small Data Networks

W7: Technology Trials and Proof-of-Concept Activities for 5G Evolution & Beyond 5G 2019
(TPoC5GE 2019)

W8&: Vehicular Information Services for the Internet of Things (VISIT 2019)

W9: Enhancing Diversity in the Engineering World: Experiences, Views, and Suggestions

* A xR - X EH R K Y A%(Tutorial) 53 48 2 “T3: 5G New Radio (NR) Protocols
and Architecture” » 3% #4242 _d % | # 7 $%(Ericsson Research):77 Icaro Leonardo Da
Silva » Gunnar Mildh ~ Paul Schliwa-Bertling # Magnus Stattin % = =& 7§ § > @ d Icaro
Leonardo Da Silva #73 # o I3 ¥ 4r@Ble -

Icaro Leonardo Da Silva g3 & & = = BIRA > 5 1 BI"A 4 % 5G % ﬁémﬁg
AL 5 - B384 A5G NR(New Radio)ehts %0 @ % 3 BI04 fitih 5G crfd] T
& (Control plane) ° Icaro Leonardo Da Silva #% 3| p j£.2016 & 3 2022 & > >3k # & e i
£ (Global mobile data traffic)Fg - #-# £ 10 & > & 7 izt #icdp 2 & Bk p AR #73g & e
;n® ° Icaro Leonardo Da Silva » # ¥| 4~ 8 % (Internet of Things) it #i% % F 4 # > fp3+
P17 2020 # 0 € F 200 R ARG RR o HY 5 180 RBEE LS
R 0 FIM 0 5G RRMTELIRMAS AFLRE NEAS FRAFAREE B
PeF AN PRTE* o Icaro Leonardo Da Silva e P 23] 5G eh= B2 & g * > % 1 B 234
5 4 # # % % (enhanced mobile broadband, eMBB) > % 2 B EAg v F iz &3l 3

(ultra-reliable low latency communications, URLLC ) > % 3 B &+~ £ B i 3

( massive machine type communications, mMTC ) -

Bz : Icaro Leonardo Da Silva ¢-%f 3 42“T3: 5G New Radio (NR) Protocols and
Architecture” sh#%c & %A% (Tutorial) °

t Icaro Leonardo Da Silva ejgshd ¥ > A AR K E |1 3F § Ff it > & 5y

¥60F > 224F



5GREFER e Fhfe AdkfEd ¥ o & 44 ¥ Jcaro Leonardo Da Silva 343 3| 5G ffr#]-T
B b ot T 2REE 0 4 "]‘;K)é FREDE X ohis AL AFARRE K15 > ¥ Icaro Leonardo Da
Silva - F £ 8 F AH-BT) -

it g% - 2 1 5w X o 3RkARR] 7 A 38R - (Keynote) £7 4 ‘e i jis i 3 (Technical
Session) & 1 o £ 5 » # 3 3 F #(Keynote Talk)£r 4 34 2 i34 5§ (Technical Session) e

® i §7/wi#(Keynote Talk):: 3% :

Keynote 1: Cognitive Dynamic System for Cyber Physical Systems and Cybersecurity
Keynote 2: Vehicular Communications: C-V2X is Driving It Forward

Keynote 3: Delivering 5/6G Performance: MmWave Spectrum Opportunities and Challenges
Keynote 4: Cooperative Automated Driving: Overview, Design, and Technical Challenges
Keynote 5: Distributed Machine Learning in Automotive

Keynote 6: Communications Perspective in Vehicular Cooperation

¥ - Foi g (Keynote Talk) e € R % - R endt 2 Bi7 1 H# X S £ X F 05
Bry L 8w < 8 #r32(Distinguished University Professor, McMaster University, Canada)
£ Simon Haykin #c#% » j## 2 48 5 Cognitive Dynamic System for Cyber Physical Systems
and Cybersecurity » 42 P % Cognitive Risk Control for Physical Systems L3-8 5 4-B] = ©

Simon Haykin ##23& 7| & B 4§ 2 F £_g “(Perception)£? # {7 (Executive) » ¥ i% i
w 4% i i (Feedback Channel)?) = i¥ #f #5 %k 2. % % - Simon Haykin #t#%* # I % "o 87

¥ TF > 224F



8 & 34(Cyber-physical system)& z 4 @~ f > & %] 5 1) g 4=(Perception) ~ 2) } 3%
(Internal Rewards) ~ 3)31 {7  (Executive) & 4) 7?'] W 4§ 74 % (Predictor Feedback Loops) e
# {¢ > Simon Haykin #t$25%, ‘J’ % > A AR B R IR 7 5 #7K 31 (Cybersecurity
is designed under The Cognitive-Predictive Action for the Environment.) °

itive Risk Control for
physical Systems

B~ : Simon Haykin %23k o

¥ - HFeni 3 (Keynote Talk) e 3k % = X ehb X B (7 A3 4 5 W F W J
2P B EHIAEHNBF A FELAT R Jr, Senior VP Engineering & Qualcomm Fellow,
Qualcomm Technologies, USA) -7 Edward G. Tiedemann > ;# # 42 P % Vehicular
Communications: C-V2X is Driving It Forward > L3 % 4@ = -

Bl -~ : Edward G. Tiedemann & % 3% 5 3 -

Edward G. Tiedemann | &3 - B 4L 3% 5l p B 2 - B2 2 A K4 B FiE
>3 fE o s ﬁ*{:@ L% > % i n 2 o Edward G. Tiedemann &) ¢ AR IR ) E
I b ARG A e rswilp35a’\;xi_%5¥]ﬂ% REEETI L3I FE
50 BE A @Y AL E AT R BT (kT R e 28% 0 AR E B o Bt R
g 5 {f:lﬂiﬁ’!ﬁ # o Edward G. Tiedemann &3 % £ ] 2 0% 202 HD W 52
JpaE Mt i (low latency communications) b > @ ¥ iR F EH - 2T LA
(reliability) » 4 % 4p § 42 & il 7 § [F] (enhanced range) » ¢ 7 2-4R & i€ jE(NLOS:
non-light-of-sight) -

¥8F > 224 F



Edward G. Tiedemann &|3,%' 3% 5 C-V2X(Cellular-Vehicle-to-Everything) ¥ 12 {3 +
2 & KRR B 23 E e 3] C-V2X(Cellular-Vehicle-to-Everything), mi}u H% 5
B ERE > ¢ 70 B % F (Vehicle-to-Vehicle, V2V) ~ # ¥} {7 £ (Vehicle-to-Pedestrian,
V2P) ~ & % L # 2% *5 (Vehicle-to-Infrastructure, V2I)12 2 & %} % §% (Vehicle-to-Network,
V2N) i 3 - Edward G. Tiedemann &) 5,343 5 58 SGNR e0f 1> 1 17 C-V2X {#09
I o $ ¥ Edward G. Tiedemann &) %, 4% ¥ 4cif 7 @ I C-V2X 76 §erpt B > ¥ 4% 1 2 R
A% (Ford)iv & = @ % 2020 # B 4y 0 #7F AT2 A chd §mH-€ fe i 5G $ji o

%= 3 A (Keynote Talk) e g 3k % = X et 2B {7> 1A L EREAL D
i ¥ 2% % 2 iz(Director, Nokia Bell Labs, USA)¢ Reinaldo A. Valenzuela » ;7 #-3LF 5
Delivering 5/6G Performance: mmWave Opportunities and Challenges > IL3-F& & 4o @] ~ o

B ~ : Reinaldo A. Valenzuela 3 ix ejg # o

Reinaldo A. Valenzuela 3 iF /F# e € B 43 F 5F L (mmWave)ig & * 7 5G/6G
¥ € 27 5+ o Reinaldo A. Valenzuela i =4 3| £ 5 jA (mmWave)dg £ 4p & B 4> @ % F
;ﬁ‘(mmwave)atﬁﬁ}iﬁﬂi@ﬁ#ﬁu AREB L o FP s ek B A CMFILE FPE
* E 3} L (mmWave)df Fx > % A F (antenna gain) #-E_ji- T | 0B 4E o Reinaldo A.
Valenzuela i =% 387 % & P55 % 3 W 3 »ceyd § 3 F (effective beam gain)d @ ﬂﬁa?] %5
e VKL% & B 4c(angular spread) ¥ 5o F & & (narrow beam)¥ A p o % ¥ (free
space) ¥ 13 > @ 4xbf(scattering) & # #¢(diffusion) ¢ & & & % % o Reinaldo A. Valenzuela
I EETAEEB> 3 2 L F (effective beam gain) & 3% > % 4 (azimuth angle)<
i 8 ¥ & (peak power)¥ 321 ¥ I (average power):tt /& o Reinaldo A. Valenzuela 3 = 3%
% 7 2k k3 F (effective beam gain)si & 342 i F] L Fg S (scattering) > ¥ 53 F &R E
TP - B 2LAR R FE(non-light-of-sight) s7E2 /2 4F 4 (path loss) > 3 4% % 3} 4 (mmWave)
A B FI M G e m i S R SR 4 (path loss)E > 6.5 dB o B & » Reinaldo A.
Valenzuela i =+ Bt 7 & PRI AF % F 978 B3 - & didy o

¥ Fend 4% A (Keynote Talk)» A€k = % F 2B FH> 134 Z ARy
= 1 A3 § %% % B A 1 #2FF (Principal Engineer, Airbus A3 Labs, USA)<f Gaurav Bansal > /i

¥9F > 224 F



#42 p 5 Cooperative Automated Driving: Overview, Design, and Technical Challenges » I
B AcBl 4 o

Bl1 : Gaurav Bansal 7§ 3 -

Gaurav Bansal - B 4ox SR FIREZ A FE R 2 BEHL - FRFEF 2
BFAFERRLAL ARG o F P 33 FTFA CRERNEFEFLIT 23
BEROM TimE L& f 4 820 ~ % £ %]y > Gaurav Bansal 3% % > @ 5 43 17 (connecting
vehicles) w3 & F 2 fF ~ 8 F 2L 3 Y ~ 8 3 274 ~ B 3 AWy S TR 1
TR B F P E 2 s 4 o Gaurav Bansal 335 £ 8 (V2V)I 0 W UK
PEAME D AR ORIRPEE B LA L R Aot - ko T U 80% g Bl R i
gt

Gaurav Bansal 3% 3+ 7 - #8 & 5 LIMERIC 2 s [ 3r41i7 8 02 > Jl"_" il’ﬁ 200 5
B3 FPEREEFE &K ’;’é? 5F 5 % en7 71 o Gaurav Bansal 3% I & B % ekt e
Ag T £ A HRERUE A P AT 20185 3 0 4 4T 10F 5 8 felTe® 2 (V2V)
iz p ke m:}ij i ;? MEED F A f\#ﬁt:}”" M-I 2z & Afgad ~ 7 o Gaurav

Bansal % ¥l p K & 2 B ens (5155 - 2P > (4o B 2 (localization and mapping)
J i 4 (perceptlon) 1% g5 43 (path planning) & o

% Gaurav Bansal j# #.% & {¢ > Simon Haykin %32~ #% 111 # &5 /% > 4B -~ > Simon
Haykin 42305 p K @ eh & 153 #e(Cooperative Automated Driving) & 3% #-B & 7= 71 »
Tk AR AR E B Aok R AT 100%50% 20 R R e £ H A 1 o
#-4% Simon Haykin #t42chgi2 » A A R #F4p§ 7 F32 -

¥ I Hoa 4w #(Keynote Talk) & § 3k %2 2 et 287> 13 4 % CloudMade
B A # i F R (Chief Technology Officer, CloudMade):¥ Jim Brown - /# ;48 7 &
Distributed Machine Learning in Automotive > L3P 7 4cf@ -+ - o



B+ : Simon Haykin #%#2 %t Gaurav Bansal sf#4 & 7 5 g2 o

Jim Brown 5 A #4#7F [ 3u5 #% B & ¥ (Machine learning) ¥ - f& ]2 i & i |t # f#
A kan? 2 o S EE Y B4 p oA 4 (autonomy) ~ i 4 it (personalization) ~ i Bh
(recommendation)fr4# #cdk B~(feature extraction) » I 7 12 50 T AEE H R R Mansg it o
1) 2 g4 #] (Vehicle controls) ; 2) 4+ 4% # (Infotainment) ; 3) 4% if & 3t (Comfort
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Throughput Comparison for Orthogonal and

Non-Orthogonal Mobile Small-Cell Networks

ERPAEDAHE ] wr eR BRI R
Ang-Hsun Tsai, Member, IEEE

i B
L &

Abstract

A mobile small-cell integrates the concept of mobile relay stations with fixed small-cells, and
can be deployed in the public transportation to improve the service quality of users inside the
vehicles. However, three-level interference among macrocells, fixed small-cells, and mobile
small-cells is crucial to the improvement of throughput performance. In this paper, we
investigate the impacts of resource partition schemes on the throughput and link reliability for
the heterogeneous mobile small-cell network. We compare the system throughput and link
reliability for the mobile small-cell system with orthogonal and non-orthogonal resource
partition schemes. Simulation results show that the non-orthogonal resource partition scheme
can improve 62% more average cell throughput for the mobile small-cell system than the
orthogonal resource partition scheme when the network deploys seven mobile small-cells at

the same time.

Index Terms—Mobile small-cell (MSC); heterogeneous network (HetNet); three-tier
interference; resource partition scheme; system throughput.
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