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Hybrid Communication
Towards Automation & C -ITS

Everything gets Connected

ITS Objective: Maximization of the information
awareness of the surrounding ensuring plausibility
to make the best and safe decisions In traffic.

O —T%

Increase of data sharing
Communication robustness
QoS
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Hybrid Communication
Starting  point

The term AHybri d CBumpeamwide attoduced O,
atthe C -ITS platform in the Phase 1 report (2016):

T include the use of multiple but at least Cellular and
IEEE802.11p/ITS -G5 communication technologies.

It originally comes from the Amsterdam Group and
Rijkswaterstaat Standardisation report from 2014
The term was to address ensure/improve data QoS.

N o proper definition of Hybrid Communication exists.
The term is used in various horizontal and vertical ways.

In the domain of C  -ITS the term is interpreted differently.

Clarification to reach a Interoperability is needed!
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Hybrid Communication
Early Ideas (2014)

The i ntention of AHybrid Communicat.
focus on the positive effect of having an multiple ECO

communication system creating higher QoS for ITS traffic comfort,
efficiency and safety in a dynamic communication landscape.

Two aspects intended to be covered by the first intention:
Radio situations differ depending on time and location:
How to coop and manage radio availability in dynamic
radio situations ?
Multiple sources of similar information:
How to judge the relevance and value of what is
received?
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Hybrid Communication
How to get a Common View

The CODECS e EU Commission Initiative

4 steps:
CODECS Workshop: sharing the views May 19 th 2017.

Report including findings, proposed definitions, concept and
recommendations.

C-ITS Platform meeting: Align the results of the report and agree
on the definitions, concept and recommendations.

Publication  of the agreements and recommendations: in the C -ITS
Platform report phase 2.

Supported by the participation by all stakeholder groups!
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CODECS Workshop

Contributing and participating stakeholders
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CODECS Workshop

View European Commission

Day 1 Day 2 Day 3 Day 4
Cooperation starts Automation starts Coordination starts Driverless world

"I share where | am "l share my "I share my "We coordinate all
and what | hear" perception data" intentions" manoeuvres"

Hybrid connectivity =l Hybrid 5G Hybrid 6G
Advanced Driver Some Roads Most Roads Fully autorated

Assistance Systems § human backup NO human backup 4

2019 2021 2023 2025 2030 2035 2040 2045

Mobllity and
Transport
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Car2Car OEMs VOLKSWAGEN

AKTIENGESELLSCHAFT

Car2Car Communication Consortium, Position: Deployment of 11pGBEShy 2019!

VOLKSWAGEN PRESS: 11g8%$ Cars by 2019 for ITS and Automation (GM as well)
Additionally Envisions Industrial/Road Automation requirements supporting
licenced services in the 700 MHz and 3.4 GHz basdaell as standard 3G/4G/5G services.

VOLKSWAGEN
ROADMAP
TO 5G
i | 1 Autematic Driving
i m Connected ACC I .
ﬂ Guide & Inform I ! Crossing Assistance |
.e—Remote I i ET'——- I Local Hazard Waming |

App-Connect
Security & Service Support Road Safety
:
Audio & § Mobile Data |
Text | Mobile Broadband Scalability
2G 3G i 4G + 802.11p/ac 5G
Communication Technology
| volkswagen Group Research | A. Kwoczek ﬂ% 5
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Mobile Operator s u s

Multi Edge Cloud computing services bases for many ITS applications with the extension of Haorge for
local area servicefRkecognizes 11p/ITS5 in the 5.9 GHz and sees especiallyY2k PC5 functionalitin the

near future in adjacent bends
THE FULL PICTURE OF HYBRID COMMUNICATION
IN C_ITS X 7. INFRASTRUCTURE to Backend

Traffic Mgmt Centers

] 4 wireline
Road-side
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GNSS Correction

(e.g. traffic lights, (12 o |
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d nanlc signage [ 12 T | — — T 3.V2Vindirect\
Vulnerasd [> LTE-V uU \6 V2P indir ect
Road U " 02 1p
ey ]1\/2. | Bozap TE-V PC5,, Vulnerable
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LTEV ‘ Road User
LF . LIEE 1S FOR SHARING. i Publici Edwin Fscher, DT Tl; CODECS Hybrid Commwuglﬁzt;g: 19 May 2017 6
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Concordia

EATA, focus oAutomation and Logistical use case®stly other then Day 1 use cases.

It starting point is an Hybrid Communication approach inclutli®G5 and 5G Multi Edge Computing
(MEC) based cellular services

Connected road zenzer=  CONCOrda system overview
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@ GNSS corrections, etc.
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S5GAA 5CAA>

Automotive Association

So far focus idutomation other than Dayl safetyuse case.
The 5GAA focus on LTE technology envisioning MEC Network based)@Nefvices being complemented with sherange
services in which the 5GAA focus is on MZk (PC5) in coexistence with 11p/F®while no work is done on 11p/IT&5

within 5GAA
5GAA@ 5GAASB APPROACH TO HYBRID
Automotive Association CO M M U N I CATI O N S

V22X (C-V2V/P/1' T namely PC5) use cases

) C-V2X defines two complementary transmission modes
to operate in ITS 5.9 GHz spectrum on a

technology neutral basis (noting the Direct communications Network communications
P V2V, W21, and V2P on “PC5" Interface, V2N on "Uu” interface operates in traditional
5G AAG r eSpO nse to t h e recent RS PG opergting in ITS bands (i.e. ITS 5.9 GHz) mobile broadband licensed spectrum
consultation on &pectrum Aspects of e e
Intelligent Transport Syste msdand the PC5 interface Uu interface
depl Oym en t Of C V2X an d IE E 802 11p in e.g. location, speed e.g. accident 2 kilometer ahead
. W2 V2l
5.9 GHz, see next slide) (PC5) (PCS)
VoV (Uu) {Uu)
Additional and complementary Vz.)\“’“‘“?/vzp /mma\
) . A (PC5) (PC5/)
automotive use cases and applications to ‘ - P o

operate via V2N (Uu) in licensed n
spectrum bands

WWW.5 GAA.ORG




Road Operators Hsecap

Association Européenne des Concessionnaires
d'Autoroutes et d'Ouvrages a Péage

Will initially distribute same information via Hybrid Communicatath standard cellular and 11p/IT&5
protocols. It expects to further develop their approaches reaching highefand the way of providing more
information via different Communications in future.

Hybrid communication approach in Eco-AT

3. V-ITS-5 couwld leverage on selecting the cormmvmunicaticon
channels o recefive messages or just smply wse the

chrannel available (e.g. Smartphone) to display the dala
7. TOO sends dafa (oo o ¥

C-ITS-S V-ITS-S

2. C-ITS-5 creates messages using standard data structures (Le. DENN,. W), and
sernds thern (with the appropriate encoding) over different cormmunication chrannels

FsecapP

Association Européenne des Concessionnaires
< et 'Ouvrages i Péage




C-ROADS

TheGROADS Platform today include 16 countrie@mmitted to deploy €TS based on Hybrid Communication
a combination oflifferent Communication ECO syster(Sellular & ShoftRange 11p/IT&5).
They see sharenharket placessupported by Multi Edge Computing and requimg@rovement of data

robustness and predictability
They see more functional predictability possible when foF &ransmitting and receiving behaviour aspects

could be agreed

Co-financed by the European Union
Connecting Eurape Facility

Prague ring road - communication
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