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3.0 (AV 3.0),

Transportation: Autteda Vehicles

the Future of

for

https://www.transportation.gov/sites/dot.gov/fisés/policy-initiatives/automated-vehicles/3207 t&éfaring-

transportation-automated-vehicle-30.pdf

Preparing

50

future-

51 Testimony of Dr. James C. Owens, Acting Administr&lational Highway Traffic Safety Administrati@efore the Committee
on Commerce, Science & Transportation United St&esate Highly Automated Vehicles: Federal Perspecton the
Deployment of Safety Technology November 20, 2049 https://www.commerce.senate.gov/services/files/@E3&2-FO07 3-

4853-A1A4-E671970EE3E9
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52 Seehttps://www.car-2- car.org/fileadmin/documents/GaheDocuments/C2CCC_TR_ 2050 Spectrum_Needs.pdf
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LEGEND:

Existing standard

Proposed information standard
Proposed performance standard

*DSRC shown (IEEE 1609
X, 802.11p). Other media
may be used for some of SCMS 2.0
. 7 <3 ™ :
N y DATA ;
SCMS 2.0 { ' £ & AT | SHARING ;
-------------------------------- > [ OPERATIONS ; - :
IEEE1609.2 \ L (SUPPORT) | ARCHIVING GO :
: ' , *~. THDD ;
L soms20~. faisi 8 5
! soMS20 - y R e T8O \, B3 SYSTEMS g
: IEEE1609.2 - - : \ - :
: . \ SCMS20 :
: ‘ ' IEEE1609.2 2 ~ :
; \ “ 102 ; 2
E . SAEI2735 v e | o
1 €-----458 S-Ai.' '294'5' /i """" NICIP 1103, \ 4
: SAEROS/I @ e oueon 0 EE\WR<------ Lz T
: - SRR 2 SAE 12735 |
: VEHICLES L ~ VEHICLES SAEI2945/x |
; DSRC* A :
5 OSRC* | SAmsdsh !
: Lo_sows20 :
, TEEE 1609.2 ;
Image Source:
V2I llanlnyment Coalition: TWGS
T2 =8 Z= A2al 01T af 7Hf \iax B4
7|E 38 2O0FE flot C2C-CR| AHER ALE A2 X520 ERSIHLEAIEE = A= F7I HZE8E
D 2{eL T} Continentalt C2C-CG= %2 & D|2ie| ¥ a2t HAIXE F7H5t R HIX| HIO|HE
ArESiM A AS YH0|ESIHO E 29t 20| 2=22] v2x OfE2|H 0| M ddlst 2 0j2ie ¥ X3t
OfZ2|7o|MS M3t O Last AT E2S N353

53 Continental expertise and C2C-CC white papesition Paper on Road Safety and Road Efficiepec®um Needs in the
5.9 GHz for C-ITS and Cooperative Automated Driving at https://www.car-2-
car.org/fileadmin/documents/General_Documents/C2CIBT 2050 _Spectrum_Needs.pdf ETSI TR 103 562
https://www.etsi.org/deliver/etsi_tr/103500_10359¥8562/02.01.01_60/tr_103562v020101p; pdf and
https://docbox.etsi.org/ITS/ATSWG1/05-
CONTRIBUTIONS/2019//ITSWG1(19)000012_Collective_&aption_Simulation_Study.pdf

Page3l of 58



 2: C2C-CC & Continental &/ V2X HA/X] 28 S #/3F AHEZ Ee¥
D — Scenario

Message type Urban [MHz] Suburban [MHz] Highway [MHz] No of 10 MHz channels

BSM 9 10 9 1

12V 1 1 1 0.5

PSM 4 1 2 0.5

PCM 3 6 10 1

CPM 23 26 24 2

MCM 23 26 24 2

> 63 70 70 7
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AlLtg|ez ASE[RASH L

o

St O] AR MEO&= EOQt QIEO0|LE 7|Et OOl YEE 70| EFEX| fon v
OfEZ|AHO|MS X|st7| 9Tt BE2 F7t HIO|HE ZETE|X| UEL|CH O]2{$t FIF HAIX| MEE
Foteh W MM 75MHz(CHSY otzfel O] 217t wi-Fiol CHSF 5MHz 23 ZEh7t AR E Aoz

—_

Of AR LICE

Ox[Zez, vox 8418 X Jst7| it 2HEY ERds 24 & M 56 7|8 vax Al2"el Y
2HEY 275 135e A0l TAYLICEL 7|& vax g4 43 280 27tsd A=2=2
O&el= o 7S SR §a 2EE FR, 56 v2x*>*0of tisto] st A7E A5t ot
SEHI 56O ¥ #d T YHES 25 2¥Y + A= 718 2HEY0| ¢S £ UASLICE ALt
AATBC 2L HiX|ol= SELCL SHX|2 THE =710|A ol2fst 2HE 2E&SIHA Oj= 7| |0
BHOM S22 5= JASLICE TatM 7|E 75MHzE F XIS 0] NPRMO] et S22 v2x 7|=2)
Sis flet X7 MSE e

retA olz{eh ng ofE2(A ol Mat ojafel el 7|z0| =7t mat, 21F = X A2 g

|
S8 2O0FE 28l 5.9GHz S 2ot Yoz AL 8Y + AS A= O &L

54 See the Car-to-Car Communication Consortium’s filing at
https://ecfsapi.fcc.gov/file/1030955870143/FCC_NPRI19_5.9%20GHz_CAR2CAR_Communication_Consorti aifp.p
page 2.

5 At this time, the specification development for 8@X is still underway.Seethe 3GPP schedule at
https://www.3gpp.org/news-enews/1674-timeline
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— - A H
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CHAOI A 20M HzE SE & LI
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56 ITU-R Recommendation M.2121: Harmonization of fregcy bands for Intelligent Transport Systems @ th
mobile service.

57 ITU-R.M. 2445-0, “Intelligent transport system3 §) usage,” (https://www.itu.int/dms_pub/itu-r/opdg/R-
REP-M.2445-2018-PDF-E.pdf) lists an initial glolyaltientified 59 applications (use cases) for IT$tl@se use
cases, only roughly 10 are currently supportechieylt0 MHz for DSRC and proposed 20 MHz for LTE-CV2X
58 https://www.ecodocdb.dk/download/19a361a9-d547/&E071. pdf.

591d.
60 hitps://www.computerworld.com/article/3476396/acraeases-class-licence-for-intelligent-transport-
systems.html and https://www.acma.gov.au/sites/default/files/201 9Fdve-

year%20spectrum%200utlook%202018-22. pdf

61 Government of India Department of TelecommunicatjdVireless Planning and Coordination Wihigitional
Frequency Allocation Plan 2018tp://dot.gov.in/sites/default/files/INFAP%20201& pdownload=1.

62 FCC 03-324 REPORT AND ORDER, December 2003, ETkBbBlo. 98-95., pages 17, 42-43, and A-13 to A-
14.

63 At: http://www.arib.or.jp/english/html/overview/doc/SFB-T109v1 1-E1l.pdfor the 760 band and at:
https://www.arib.or.jp/english/std_tr/telecommuriioas/desc/std-t88.html and
http://www.arib.or.jp/english/html/overview/doc/5FB-T55v1 0-E.pdfor the 5.8 GHz band.

64 hitps://vtsociety.org/2018/08/chinas-connectedfdaand-ieee-802-11-on-nextgen-v2x/
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1. Impairing Traffic Safety from Changes in the 5.9 GHz band: Introduction of Interference
from Unlicensed Users®? O] 20N = MM Z XY Aot H2HS D&EMSL|CH HE
HAEOAM ZYE CO[HE AHESHN, YA vox HA|EC| CHY XMt 371 xfE 0|82 2
28l vex s410| = Xota ZA0|2ts 2ES WE + JAYUSLILE 0| o|l5S Sl
UNII 50| 7|28l b HA[X|e] &4 530 DjX|= &

A2 LTE-CV2X W0 HEE Ao 2 ofAbgtLct

2. Analysis of 2016 Proposed Changes to Existing Out of Band Emissions (OOBE) Rules® O|
=8& S8l FCcel i #FA0| UNII ZX|2| 318 7H5% OOBE &2 T7HAIA AF
MEo 7t /IS 59GHz YLz =0|= A2 R YASLICE EaM= =0 5850
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3. Preliminary Technical Assessment of Out-of-Channel Interference (Out-of-Band
Emissions)®* 0|= LS5 = 372 EtEH 2 0[8}i5t7| ?sH CAMP(Crash avoidance Metrics

=
Partnership)2t 274 O] 24 +HAUSLICE HAEE MY 7|80|0 R 45 MHzO0| A
bt Az

4&st= 0] 27F wWi-FiZt DSRC &&& Falled Aol2tn ZEXASHCL 5.9GHz Y
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4. US DOT Spectrum Shar/'ng Test Report Ol= W5t O MIEHS2 Yot 41t

sxen 0IoHo+7| 93t ElAE

91 See DSRC/FSS Earth Station Spectrum Sharing Pipgdomitted to FCC in February 18, 2008.

92 See Impairing Traffic Safety from Changes in ti@ GHz band: Introduction of Interference from Uelised Users.
Additional information can be found dtttps://www.transportation.gov/research-and-techgwimpairing- _traffic-safety-
changes-safety-band-introduction-interfere.

93 See Analysis of 2016 Proposed Changes to Existinggf0Band Emissions (OOBE) Rulégliditional information may

be found athttps://www.transportation.gov/research-and-tegmgdanalysis-2016-proposed- changes-existing-augb
emissions-oobe-rules

94 See Vehicle-to-Vehicle Communications ResearcteBrr¢y2V-CR) DSRC and Wi-Fi Baseline Cross-chammetference
Test and Measurement Report -Pre-Final Version December 2019. At:
https://www.nhtsa.gov/sites/nhtsa.dot.gov/filesidnents/v2v-cr_dsrc_wifi_baseline_cross-

channel_interference_test report _pre final dec 2Q@119-v1-tag.pdf
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9% US DOT Spectrum Sharing Analysis Plan: Effecttoficensed-National Information Infrastructure (UKN
Devices on Dedicated Short-Range Communications R@p at.
https://www.its.dot.gov/research_archives/connectedicle/dsrc_testplan.htm

% US DOT Spectrum Sharing Test Report: Effects dfdénsed-National Information Infrastructure-3 (WHS)
Devices on Dedicated Short-Range CommunicationsRSsee Additional information may be found at
https://www.transportation.gov/research-and-tecbgglus-dot-spectrum-sharing-test-report-effectseenised-
national-information

97 As noted in the joint agency letter to Congressated athttps://docs.fcc.gov/public/attachments/DOC-
337251A1.pdf

%8 As noted on slide 9 at this schedulétas://www.transportation.gov/sites/dot.gov/fids¢s/research-and-
technology/363111/arnold-slides-v3-19nov2019-upgalfe
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9 Solicitation athttps://beta.sam.gov/opp/0678d5124e52475cbcO3f@raR@3/view

100 The planned test schedule is locatebtats://www.transportation.gov/sites/dot.gov/fidsés/research-and-
technology/363111/arnold-slides-v3-19nov2019-upgalfeslide 11.

101 This white paperPreliminary Technical Assessment of Out-of-Chaimtelference (Out-of-Band Emissioris)
located athttps://www.transportation.gov/research-and-tecbawlpreliminary-technical-assessment-out-channel-
interference-out-band-emissions

102 The full analysis is located in this working whigaper Analysis of FCC Phase | Sharing Report: Out of Band
Emissions for UNII Adjacent and Next Adjacent ChlariRowerat https://www.transportation.gov/research-and-
technology/analysis-fcc-phase-i-sharing-reportdmand-emissions-unii-adjacent-and

103 The filing is located at
https://ecfsapi.fcc.qgov/file/101242472530463/5GAAM6220GHz%20EXx%20Parte%2001.24.20, sg¢kepages 1-
2.
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