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« FCC Actions for US V2X Spectrum
* Deployment implications
« US Standards Update



FCC 5.9 GHz Rulemaking I Teen
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« 5850GH: Prior DSRC band: Seven 10-MHz Channels 5 925 GHy
. CH 172 CH 174 CH 176 CH 178 CH 180 CH 182 CH 184
From th|S C e 2 Service Safety & Safety & Control Safety & Safety & Service 2004-2020
% (safety only) Service Service ontro Service Service (safety only)
« 5850CH: Current DSRC band: Three 10-MHz Channels 5,925 GHz
... to this _NII-4- i
U-NII-4: Indoor unlicensed cH1so | cH1s2 | cH1s4 NOW
(e.g. Wi-Fi) DSRC DSRC DSRC 1st FCC R&O
Future C-V2X band: 10 MHz + 20 MHz
5.850 GHz <= 5.895GHz 5.925GHz
. to this U-NII-4: Indoor & Outdoor “C-V2X" Ath)rogn?issgo
: it (No DSRC after ~2024) er
unlicensed (e.g. Wi-Fi) 30 MHz ~and transition

R&O = Report and Order |




Envisioning Mobility

. First and Second FCC R&Os ToTetn

First Report & Order (effective July 2, 2021)

1. Split the band. 45 MHz U-NII-4 & 30 MHz ITS

2. U-NII-4 indoor interference limits — very loose

3. Indicated transition to C-V2X in a 2" Report & Order

“Further NPRM” for Second Report & Order

e Timing to complete 2"d R&O unknown (20227)

e Transition from DSRC to C-V2X
o How quickly?
o Howis C-V2X defined?
e Allow outdoor U-NII-4 (interference risk, but also V2X spectrum option)

e Otherissues: Reimbursement? Additional spectrum?

NPRM = Notice of Proposed Rulemaking 4
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ITS America/AASHTO Lawsuit against FCC |5t R&O

Filed in D.C. Circuit Court of Appeals (June 2021).

Challenges the reduction from 75 MHz to 30 MHz and the OOBE limits
—  Does not seek to reverse the LTE V2X decision

Grounds:
— Congress intended USDOT to share ITS decision making with FCC
— FCC ignored relevant facts (arbitrary and capricious)

If successful, FCC will make a new decision, with constraints from court

—  If unsuccessful, I5* R&O remains in effect
Schedule:

— 2021: Brief filing

— 2022: Oral arguments (likely spring)

— 2022: Decision (likely by summer)
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Uses of the 5.9 GHz band: Connected Vehicle Deployment Locations — Planned and Operational

Lansing M-43 Project Road Commission for NY CV. il
MDOT Wayne County Project OaKIRdICLY, St. Clair and i

Safety Pilot, Ann Arbor aﬂ::g;npt:g:;:t{s)oept Lapeer Counties, Ml J Long Island, NY
NYS Thruway

o =
King CI°“:“"' WA - MichDOT 1-75 s
(@) O, WSDOT SPaT, Spokane Smart Belt Coalition (MI) Connected Work Zone Co:lition, S PennDOT SPaT, PHILA

WSDOT SPaT, Vancouver > | 1 Southeast MI — ‘
Ada County Highway District Madison, Wi Eleatiiownshipil SPaT, Dover

WSDOT SPAT, Poulsbo § WSDOT Seattle SR-522 SPaT
@ | ake Forest Park/Kenmore

San Francisco ATCMTD UT DOT Connected UT ATCMTD —— Minneapolis, MN. Q)INDOT SPaT Merrillville

' ~
(©) Wyoming CV Pilot TH-S5/(Mpls./1-94) ’—_A (@] .(
UTA SPaT - AACVTE, Ann Arbor g O e
' i B
O (FrovosRT - @  MichDOT 1-94 O 3 PemnDOT SPaT,
D 1 Road X 1-70 INDOT SPaT Greenwood | & \ O s33 on Pittsburgh
1-580/Washoe County, NV I o Oo 5;:?6 gt (@] h Columbus, OH ~_< {'O ;:’;;’?oo;nizs;ﬁ
Las Vegas Freemont () / Denver ATCMTD Program I Shlous SRel Indiana CV Corridor - DE DOT ATCMTD PennDOT SPAT,

Street SPaT Corridor  Springfield, MO SPaT ) - 3 Harrisburg
O LosAngeles, CA heshvile, ™ ’—_fO_O—HTumP-ke o PennDOT SPaT, I-76
LA ATCMTD CO DOT Wolf Creek Pass ATCMTD ¢ 5ot SPaT, Knoxvnlle —~ -
San Jose, CA (2) g Fairfax County, VA
|o ‘\ o \ Howard County SPaT
GDOT A(lama SPaT 1 ST SRE R Virginia (VDOT)

Univ of AL/ALDOT SPaT CViestBec =7 NCDOT SPaT, Cary

California CV Test Bed

@D Loopi101Mobility; Project Aﬂama Smart Corndor Demo, GA

Anthem Test Bed
College Station, TX

Houston, TX @

O_..Lh \i‘ Gainesvills'srar sl | GADOT CV/ATCMTD

Univ of AL ACTION ATCMTD OO Tallahassee SPaT
Tampa CV Pilot

b
-
‘ Texas Connected Freight ATCMTD O Miami Freight Project 3} Orlando, FL (2)

@ Planned Projects

@ Operational Projects 6
Source: Volpe, the National Transportation Systems Center (USDOT). May 2019. .
The piofect oformesion sc data cantained o Sia e ae Guthared from pubicy Source: US DOT
available materials and is subject to change. *Includes aftermarket devices **Includes devices in phased deployments

July 5, 2022: Tens of thousands of DSRC devices must
either turn off or move temporarily to upper 30 MHz

Planned
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2"d R&O completion timeline, and final decision details
Timeline for transition of technology

Interference risk

Potential improvement of 5G NR V2X over LTE V2X

Automaker deployment plans
—In 2019 one Automaker announced 2022 LTE V2X deployment

Infrastructure Owner Operator (I00O) Plans
— A few states have announced plans to deploy some LTE V2X



Application Implications: What fits? | ineetecn
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Industry discussions indicate likely applications for 30 MHz:

Applications probably Applications probably not supported
supported

V2V: Basic Safety Message Pedestrian safety (P2V)

I2V: Signal state/Map Platooning (V2V)
Signal preemption Collective perception/sensor sharing (V2V, 12V)
Road conditions Cooperative maneuvers (V2V, 12V)
GPS corrections Other advanced applications

See also ITS America Webinar on the Future of V2X:
https://itsa.org/event/the-future-of-v2x-30-mhz-application-map-webinar/ 8
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IEEE

« DSRC+ (IEEE 802.11bd, Next Generation V2X)

« Backward compatible with DSRC

« More important in Europe and other regions than in US
« Completion scheduled end of 2022

3GPP 5G New Radio V2X

« [nitial standard: Rel. 16 (June 2020)

 Enhancements - Rel. 17 (December 2021)

« Further enhancements - Rel. 18 (starts January 2022)

* Not backward compatible or coexistent with LTE V2X 9



US Standards: upper layers (SAE)| ineatecn
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V2| Applications

« J2945/4 V2| Road Safety
« J2945/A new mapping message SAE is working on
» J2945/B Intersections (preemption/priority) all of these

» J2945/C Traffic Probe

Many will likely
V2V and Advanced Applications not be deployed
. J2945/6 C-ACC & Platooning until more

spectrum is found

J2945/8 Cooperative Perception (Proxy BSM)
J3224 Sensor Data Sharing (like ETSI CPM)
J3186 Cooperative Maneuver

10
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1. V2X TCs (see previous slide)

2. ORAD TC: On Road Automated Driving

— Source of J3016: Famous 5 levels of AD

— Source of J3216: Taxonomy of Cooperative
Driving Automation | >

New! 3. CDA TC: Cooperative Driving Automation
— J3251: Jaywalking Pedestrian Collision Avoidance
— J3252: CDA Use case testing

— J3253: Infrastructure-based Prescriptive
Cooperative Merge

Status-sharing
Here | am

~
Intent-sharing

This is what | plan to do

(N /
4 )
Agreement-Seeking

Let’s do this together
- J
4 )

Prescriptive

| will follow directions

- J
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FCC Decisions and Proposals: major changes for US V2X spectrum
and technology

US V2X deployment is uncertain for many reasons

IEEE and 3GPP next gen V2X standards are being developed

US standards for V2X apps and Cooperative Driving Automation are
being developed

12



