Musr 2024 |EEE Vehicular Networking Conference,
May 29-31, Kobe, Japan

CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE

Can Platoons Form on Their Own?

Lorenzo Ghiro,, Renato Lo Cigno,, Elena Tonini,, Stefano Fontana,,
Michele Segata,

UNIVERSITA
DEGLI STUDI
DI BRESCIA

NIVERSITA
I TRENTO

Finanziato 2% Ministero . .
dall'Unione europea dell’Universita [taliadomani Mnﬂ
NextGenerationEU e della Ricerca DI RIPRESA € RESILIENZA
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Scenario and Goals . Mi
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@ * Assess protocol ability to support the creation of platoons

@  Assess and tune protocol performance
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How Platoform works VST
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UNIVERSITA
DEGLI STUDI
DI BRESCIA

Request
NOT Feasible

ADVERTISING

Response (DENY)

Request
Feasible

JoinReady
NOT Feasible

TMO/Abort

stop Advertising
Freeze Lane
Response (OK)

JoinAuth (DENY)

JOINWAITING ) w

JoinReady
Feasible

Complete

= |TMO/Abort
CompleteAck |0

Unfreeze Lane

JoinAuth (OK)

MERGING ) KeepAlive

VNC'24 (S7: Cooperative Driving) «Can Platoons Form on Their Own?» L. Ghiro — Univ. of Brescia Il

4



- Requester FSM

3 Feasible
E-CAMs

TMO/Abort

Response
(DENY)

stopAdvertising Abort

Request

REQUESTING

Abort

Response (OK)

NotReady ToJoin
MOVINGTOLANE —_—
KeepAlive

TMO/Abort

> LISTENING

TMO/Abort

Unfreeze Lane

Abort

JoinAuth (DENY) TMO/Abort TMO/Abort

Unfreeze Lane Abort Abort

FOLLOWER

&
[9)
b4
)
+
]
2
g
@)
O

> WAITCOMPLETEACK]

ReadyToJoin
Freeze Lane
JoinReady Merge Ended
JoinAuth (OK) mode = FOLLOWER
—_— Complete
READYTOJOIN > MERGING
UNIVERSITA
DEGLI STUDI
DI BRESCIA

VNC'24 (S7: Cooperative Driving) «Can Platoons Form on Their Own?» L. Ghiro — Univ. of Brescia Il

5



Extended-CAM (Advertisements) _. VST
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Benchmark

MIOSIT

Road & Traffic

Parameter Value

No. of lanes Ny, =3

Road length 10 km of effective observation
Observed vehicles > 1000

A, {5, 10,15, 20,25,30} veh./min./lane

V; Desired speed s; = U[100, 105,110, 115, 120,

125,130] km/h

V; platooning speed range s; £ 65, s = 10km/h
Platooning Penetration Rate R {0.25, 0.50, 0.75, 1.0}

L2-technology

dual radio 802.11p

OMNeT++ [Z]
5
))l-- \@S ) | ©
plexe -
802.11p

- % | UNIVERSITA
1+ | DEGLI STUDI
DI BRESCIA

g  Tx power 500 mW
£ Broadcast MCS 3 Mbit /s
U Unicast MCS 12 Mbit/s
Rx sensitivity —94dBm
Drnin 20m
T Diax {50,100, 150, 200} m
g NP** =PlatMaxSz {6, 8, 10, 25}
& Walt after Success / 5s/

Req. Feasible Adv.
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Sessions Analysis Nme =8 MIOST
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Conclusions & Future Works vViSs)

* Platoon self-organization is possible

 Explored on top of 802.11p, can be adapted to other IVC techs

* First-Detected-First-Requested policy is just the start!

« Optimal selection strategies (Al-assisted) can be explored

* Performance of the Communication layer not explored yet

)»-...,
plexe GitHub

https://github.com/michele-segata/plexe
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https://github.com/michele-segata/plexe
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