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T ITS is a national program intended to improve the efficiency and safety of surface transportation systems. See Intermodal
Surface Transportation Efficiency Act of 1991, Pub. L. No. 102-240, § 6051, 105 Stat. 1914 (1991). ITS applications rely on the

integration of advanced vehicle safety communications technologies with highway infrastructure systems.
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2 Spectrum between 5 GHz and 6 GHz is part of the larger mid-band spectrum (a designation generally applied to spectrum
between 2.5 GHz and 24 GHz). Mid-band spectrum has become highly desirable as a key component for future 5 G buildout
because of its balanced coverage and capacity characteristics. See, e.g., The FCC's 5 G FAST Plan (Sept. 28, 2018),
https://www.fcc.gov/document/fccs-5 G-fast-plan.

3 See Amendment of the Commission’s Rules to Provide for Operation of Unlicensed NIl Devices in the 5 GHz Frequency Range,
ET Docket No. 96-102, Report and Order, 12 FCC Red 1576 (1997) (U-NII Report and Order), Memorandum Opinion and Order,
13 FCC Rcd 14355 (1998) (establishing the 5.15-5.25 GHz (U-NII-1), the 5.25-5.35 GHz (U-NII-2A), and the 5.725-5.825 GHz (U-
NII-3) bands); Revision of Parts 2 and 15 of the Commission’s Rules to Permit Unlicensed National Information Infrastructure (U-
NII) devices in the 5 GHz Band, ET Docket No. 03-122, Report and Order, 18 FCC Rcd 24484 (2003) (U-NII-2C Report and Order)
(establishing the 5.47-5.725 GHz (U-NII-2C) band); Revision of Part 15 of the Commission’s Rules to Permit Unlicensed National
Information Infrastructure (U-NII) Devices in the 5 GHz Band, ET Docket No. 13-49, First Report and Order, 29 FCC Rcd
4127(2014) (U-NII 5 GHz Report and Order) (adding 5.825-5.850 GHz to the 5.725-5.825 GHz (U-NII-3) band and deferring a
decision on whether to allow unlicensed devices to use the 5.350-5.470 GHz U-NII-2B and 5.850-5.925 GHz U-NII-4 bands). In
2013, the Commission began to refer to the U-NIl band segments by number to make it easier for the reader to follow U-NII
discussions in the rulemaking docket and documents. See Revision of Part 15 of the Commission’s Rules to Permit Unlicensed
National Information Infrastructure (U-NII) Devices in the 5 GHz Band, ET Docket No. 13-49, Notice of Proposed Rulemaking, 28
FCC Rcd 1769, 1771, n.5 (2013) (U-NII 5 GHz NPRM).

4 See Unlicensed Use of the 6 GHz Band, ET Docket No. 18-295; Expanding Flexible Use in Mid-Band Spectrum Between 3.7 and
24 GHz, GN Docket No. 17-183, Report and Order and Further Notice of Proposed Rulemaking, FCC 20-51, 35 FCC Rcd 3852
(2020) (6 GHz Report and Order) (unlicensed use of 5.925-7.125 GHz (U-NII-5 to - 8)).
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5 Amendment of Parts 2 and 90 of the Commission’s Rules to Allocate the 5.850-5.925 GHz Band to the Mobile Service for
Dedicated Short Range Communications of Intelligent Transportation Services, ET Docket No. 98-95, Report and Order, 14 FCC
Rcd 18221 (1999) (DSRC Report and Order).

6 DSRC Report and Order, 14 FCC Red at 18222-23, paras. 2-3; Transportation Equity Act for the 21st Century, Pub. L.105-178, §
5206(f), 112 Stat. 107 (1998) (TEA). The TEA did not require that the Commission allocate the 5.9 GHz band for ITS, only that

the Commission consider doing so.

7 DSRC Report and Order, 14 FCC Rcd at 18225, para. 9 (allocating the 5.9 GHz band for DSRC based on a finding that "DSRC
applications are a key element in meeting the nation’s transportation needs into the next century and in improving the safety of

our nation’s highways.).

8 Amendment of the Commission’s Rules Regarding Dedicated Short Range Communications Services in the 5.850-5.925 GHz
Band (5.9 Band); Amendment of Parts 2 and 90 of the Commission’s Rules to Allocate the 5.850-5.925 GHz Band to the Mobile
Service for Dedicated Short Range Communications of Intelligent Transportation Services, ET Docket No. 98-95, Report and
Order, 19 FCC Rcd 2458, 2466-68, paras. 13-16 (2003) (DSRC Service Rules Order). See also 47 CFR §§ 90.379 and 95.3159
(incorporating by reference the American Society for Testing and Materials (ASTM) E2213-03 DSRC standard (the ASTM-DSRC
Standard)). In 2010, IEEE adopted a new standard, 802.11p, for wireless access in vehicular environments. See
https://standards.ieee.org/standard/802_11p2010.html.

9 On November 21, 2018, the 5 G Automotive Association (5GAA), an association representing automotive, technology, and
telecommunications companies, requested that the Commission waive the DSRC-specific rules to allow deployment of C-V2X in
the 20-megahertz channel located at the upper edge of the 5.9 GHz band (i.e., the 5.905-5.925 GHz portion of the band). This

waiver request is mooted by the current proceeding.

10 See Use of the 5.850-5.925 GHz Band, ET Docket No. 19-138, Notice of Proposed Rulemaking, 34 FCC Rcd 12603, 12605-606,
para. 5 (2019) (5.9 GHz NPRM).
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" See Qualcomm Connecting vehicles to everything with C-V2X at 2.

https://www.qualcomm.com/invention/5 G/cellular-v2x; Accelerating C-V2X commercialization at 15,
https://www.qualcomm.com/media/documents/files/accelerating-c-v2x-commercialization.pdf; 5 G NR based CV2X,
https://www.qualcomm.com/media/documents/files/5 G-nr-based-c-v2x-presentation.pdf (last visited Oct. 27, 2020); 5 G
Americas March 2018 White Paper, Cellular V2X Communications Towards 5 G, at 3, https://www.5 Gamericas.org/white-papers/.
Some of these functions would be supported by the evolution to 5 G New Radio-based C-V2X. Id.

2. C-V2X standards development began in 2015 when 3GPP specified C-V2X features based on the 4G LTE-Pro system in 3GPP
Release 14. While C-V2X is based on the 3GPP LTE family of standards, DSRC is based on the IEEE 802.11 family of standards.

13 See 5.9 GHz NPRM, 34 FCC Rcd at 12608, para. 11.

4 See 5.9 GHz NPRM, 34 FCC Rcd at 12613-16, paras. 24-31.
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5 See 5.9 GHz NPRM, 34 FCC Rcd at 12616-18, paras. 32-36. See 47 U.S.C § 316 (modification by Commission of station
licenses). On Dec. 19, 2019, the Commission temporarily froze the acceptance and processing of new and expanded use
applications related to Part 90 services operating in certain portions (specifically, 5.850-5.895 GHz and 5.905-5.925 GHz) of the
5.850-5.925 GHz band (5.9 GHz band) and on the processing of applications to renew Part 90 licenses in the 5.9 GHz band).

6 See 5.9 GHz NPRM, 34 FCC Rcd at 12618-20, paras. 37-45, 12622-24, paras. 53-58.

7 See 5.9 GHz NPRM, 34 FCC Rcd at 12622-24, paras. 53-56.

8 See 5.9 GHz NPRM, 34 FCC Rcd at 12622-23, para. 53, n.93.

9 See 47 CFR § 2.106, NG160.
20 See 47 CFR § 2.106 Footnote 5.150.
21 See 5.9 GHz NPRM, 34 FCC Rcd at 12620-21, 24, paras. 47-48, 57.

22 See 5.9 GHz NPRM, 34 FCC Rcd at 12621-22, paras. 49-51. Under the Commission’s rules, stations of a secondary service
must not cause harmful interference to, and cannot claim protection from harmful interference from, stations of primary

services to which frequencies are already assigned or may be assigned at a later date. 47 CFR § 2.104(d)(3)(i), (ii).

23 See 59 GHz NPRM, 34 FCC Rcd at 12624-25, paras. 59-62.
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1. 5.9 GHz CHYQ| sI9] 45 MHZzO|A{2] H|HE (Wi-Fi) 2F
15. HIHS] AFE2 X|5t= Fo==0f Chst =27t £[Z H A AtO|0| Z7tSIRACH Wi-Fi HAMA
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24 See 5.9 GHz NPRM, 34 FCC Red at 12625-27, paras. 63-67.
%5 5.9 GHz NPRM, 34 FCC Rcd at 12608-16, paras. 11-31.

%6 5.9 GHz NPRM, 34 FCC Rcd at 12609, para. 14.
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HZR, 28 HEZoR e A7 W=l wi-Fiofl Tiet ——:E7f HS &OFX| 1 ULt CHREO| AJZfE
O|F, 7Ig L AZO tiet I7te] oEee= 543 S7rMeH, o[2e S2tdst Al7| S B|HS| Fais=0f Cf
ot L0 oES ALE AR OMELCE? 0§ S0f, AT&TE Wi-Fi S2HA|ZH0] TEELD BX 76% Ol &
Z4iCtn E3HCH3S OREIER|2 Comcast@| Xfinity Mobile2 ZHHY Z|7|0A Wwi-Fi LEZ2H0| 49% Tt

Ct34 Verizon2 U3 AlZE S A 75% 7t VPN 34% 57t @ E2f® 20%, HIC|L AEZ|Y 12%7t &7t}
ACtD MECHH|(week-over-week) ZS7HME EDFUCE3S H|HE Wi-Fi AFRQ| Eaint EoMe 1 ot IjECH
Q5L

17. Z| Al Wi-Fi &9l |EEE 802.11ax("Wi-Fi 6"2 ZA|=Zhel 802.11ace O|H HWBI Wi-FiELC} 7|
JHIE £, S3% SHHoM FHojd 85, 20 L2 7|7] HiEzZ| =82 M3 5= UCE 3| A HHY &
K= 7|& 7|=LCt 258 W2 X £ & HSsta, Ot AFEAL, OFF 28 % OHE %EA(MU-MlMO), S|

ForzEg LS S(OFDMA) 52| 752 S8l HIolE T&ES 2Hate Aoz 7|hfECtse

21 59 GHz NPRM, 34 FCC Rcd at 12609, paras. 13-14. Offloading reduces the amount of data flowing through a carrier’s
network, which reduces the potential for network congestion by freeing bandwidth (especially in indoor environments) resulting
in increased performance for all users. As large amounts of data transmission are expected from new connected consumer and

commercial devices operating on 5 G networks, the demand for offloading is expected to rise significantly.

28 5.9 GHz NPRM, 34 FCC Rcd at 12609, para. 14. See Steve Methley & William Webb, Quotient Assocs. Ltd., Wi-Fi Spectrum
Needs Study at 26, 28 (Feb. 2017), Rolf de Vegt et al, Qualcomm Techs., Inc, A Quantification of 5 GHz Unlicensed Band
Spectrum Needs at 5 (2017).

2% 5.9 GHz NPRM, 34 FCC Rcd at 12609, para. 14.

30 Unlicensed Use of the 6 GHz Band, et al.,, ET Docket No. 18-295 and GN Docket No. 17-183, Report and Order and Further
Notice of Proposed Rulemaking, 35 FCC Rcd 3852 (2020) (6 GHz Report and Order).

31 T-Mobile Comments at 4.
32 Comcast Reply at 3.

33 See Monica Alleven, AT&T: Wi-Fi Calling Up 76%, FierceWireless (Mar. 30, 2020), https://www.fiercewireless.com/wireless/at-t-
wi-fi-calling-up-76.

34 See Comcast, COVID-19 Network Update (last updated Apr. 15, 2020), https://corporate.comcast.com/covid-19/network.

35 Kiki Intarasuwan, How Coronovisrus Affects Internet Usage and What you can Do to Make your Wi-Fi Faster(Mar. 18, 2020)
https://www.nbcnewyork.com/news/local/how-coronavirus-affects-internet-usage-and-what-youcan-do-to-make-your-wi-fi-
faster/2332117/

36 See, e.g, Jacob Kastrenakes, Wi-Fi 6: is it really that much faster? (Feb. 21, 2019),
https://www.theverge.com/2019/2/21/18232026/wi-fi-6-speed-explained-router-Wi-Fi-how-does-work.
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19. Wi-Fi Alliance, WISPA (Wireless Internet Service Providers Association), NCTA — NCTA (Internet
& Television Association), NTCA — NTCA (The Rural Broadband Association), Broadcom/Facebook, Cisco Systems,
Inc. (Cisco), Comcast Corporation (Comcast) W CFE 02| YK S0| 45 MHzE H|H35| 280 AT &= JAEES
7] I 22/9] MeHS XIX|stn QUCHA2 Comcast= FCCO AQHO| e Qs 7|HIo 2 AEE £ s A 160
MHz H|HS X{ES W45t XMC] Wi-FiE X|Astn 5 GE EHAZ|H 2EEQ| IHESHE Wi-Fi o0 LY
o BEhg {2 Zol2tn UMCE Broadcomdt Facebook2 7|ECS| QIFTH U-NII-3 CHEF ZEHE U-NI-4 Cf
Aol F7t 45 MHZzE & XMIOH wi-FiZt O W& XHE0lM ZEdts AE SHEHEM 7] A[ZHO] Eh=ED
HHE X7t HMEH M3 2840 eE 0|2t HRCE4 2Lt TS| X[X|XHE2 0| HHEE 2edtn H|
HE| A9l 9 45 MHz &&sH= Z40f| HtCistch 5G Automotive Association(5GAA), Alliance for Automotive
Innovation, American Public Transportation Association(APTA), Car 2 Car Communication Consortium(Car 2 Car),
Toyota Motor North America, Inc.(Toyota) % 02 CtE =8XE2 LutXez ITSE Qs 75 MHz7t 2% R
StCha FESEA QICHs Ol wEF(UsS DONE o A 7|ef 252 8 59 GHz THE2| 75 MHz THE |/X|

37 See, IEEE Standards Association, IEEE P802.11ax = IEEE Draft Standard for Information Technology — Telecommunications and
Information Exchange Between Systems Local and Metropolitan Area Networks — Specific Requirements Part 11: Wireless LAN
Medium Access Control (MAC) and Physical Layer (PHY) Specifications Amendment Enhancements for High Efficiency WLAN,
https://standards.ieee.org/project/802_11ax.html (last visited Oct. 27, 2020).

38 5.9 GHz NPRM, 34 FCC Rcd at 12609, paras. 13-14.
3% 5.9 GHz NPRM, 34 FCC Rcd at 12610, para. 16.
40 59 GHz NPRM, 34 FCC Rcd at 12610, para. 16.
41 59 GHz NPRM, 34 FCC Rcd at 12610-11, para. 17.

42 See, e.g., Wi-Fi Alliance Comments at 2-4, WISPA Comments at 1-2, NCTA Comments at 1-3, NTCA Reply Comments at 1,

Broadcom/Facebook Comments at 1, Cisco Comments at 14-16, Comcast Comments at 7-10.
43 Comcast Comments at 6-7.
44 Broadcom/Facebook Comments at 1-2.

4> 5GAA Comments at 36 (contending that the public interest is not best served by making the lower 45 megahertz of the 5.9
GHz band available for unlicensed services given the recent history of the Commission’s unlicensed efforts; proposing that some

portions of the 5.9 GHz band be available for C-V2X technology, and other for DSRC technology); Alliance for Automotive
9
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XHEASHCE R2|= Oo|2fgh MLAlo] St Oj2iel @70 7|X5t0 Ol= F0|A Fo=o| 7tE Xl A
22 M3 ASZ YE=Ch U-NI-3 BIEQL O] 22 U-NI-4 HHEQ9| =3t 2t B29| StECt 30t U-NI-3 Of
Ao Mt HE2 ZOf StLtel 80 MHz AHETH X|RIE = U1 U-NII-4 CHY2 (2| Al) B 40 MHz R'Egt
XA = Ae BHH, UNI 82 I o] 0| 24 3tLte| 160 MHz AMEE Zdste = UL O|AHE2 EH
U-NII Z X0l CHal AJAZE 7ot mE0l| oldf 318 7Ha A-Qstn =2 XN Y ot ofLzf, Ay
6 GHz O|SIOf|A] AEE &= Qe YT 160 MHz = X2 0|0, DFS(Dynamic Frequency Selection)*® 7|&2 AL

1
=
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21. O] 45 MHzO| Fht=E H|HS| 280 M8 5= UXE st= AS X[X[Ste RIEHI HE2
5.850-5.895 GHz A{EHHETJL ZztXo|n Aoz Q3 0|eg

olstCy, O&& O Fht=e7t FCC7t MTHEl FOb X0 F7F Fht F2ES AL 275t
Zlthel 0|YE MBE = UEE AN ZRXE FE = UAXE & Ao|2tn FESICEA EDH EI’;.* U-NII-3 EHO“
(5.725-5.850 GHz)ot Z&st 4= QU= 59 GHz FOt4-9| 45 MHzE M S3tH

Fi XH2 270, 40 MHz Wi-Fi X9 470 == 20 MHz Wi-Fi X2 87 =&3l0] Ctdst 825 Xag # A= 79

d2 MSste g&5HY 2 Fhos =50 MSE e O SolStrts0

22. fe2le o] Hxto| a0 LaE HZ0| 0/ AHXSOA Z2 thgol MEHiolA LA}
= 0|92 M3 += AS A2Z J|Ofstct. U-NII-3 CHYO| QIFESH7| IZ0], Comcaste AH|AHZ} 5.9 GHz FIf
20| M2E £+ UA=ZE 17| Q&f oo 15 U 28 T Wi-Fi HHQl AZEQQ L& HYOf ¥ ol=nt
ZQsiH Ol CH2 YoM E &7hsstCta o[of7|stn QUCtST

Innovation Reply Comments at 29 (recommending that for the first 5 years after adoption the Commission should reserve the
upper 20 megahertz of the 5.9 GHz band for Long Term Evolution Cellular-Vehicle to Everything (LTE C-V2X), reserve the lower
20 megahertz of the 5.9 GHz band for DSRC, and make the middle 30 megahertz of the 5.9 GHz band available on a priority
basis for Next-Gen DSRC and Advanced (5G) C-V2X applications as they are developed and deployed); APTA Comments at 2
(contending that the 5.9 GHz spectrum is essential for current and future safety critical communications system deployments in
all types of vehicles, including those serving the needs of public transportation); Car 2 Car Comments at 1 (preserve the 75-
megahertz spectrum band for transportation safety); Toyota Reply Comments at 5 (urges maintaining the entire 75 megahertz
of spectrum in the 5.9 GHz band for ITS, contending that a wide and diverse group of stakeholders with a strong and enduring

commitment to transportation safety are united in wanting all 75 megahertz of spectrum for ITS).
46 U.S. DOT Reply Comments at 3 (filed under NTIA).
47 See, e.g., Applied Information Comment (recommending that ITS have another seven years).

48 Dynamic Frequency Selection is a mechanism that dynamically detects signals from other systems and avoids cochannel

operation with these systems, notably radar systems. 47 CFR §15.403.
49 See, e.g, NCTA Comments at 9-11; Wireless Internet Service Providers Association (WISPA) Comments at 2.

50 See, e.g., Comcast Comments at 8-9; WISPA Reply Comments at 7; Joint Reply Comments of Broadcom and Facebook at 3;

Wi-Fi Alliance Comments at 4.

51 See Comcast Corporation Comments at 8. Firmware is software that is embedded in a piece of hardware. See Lifewire, What
is Firmware? A definition of firmware and how firmware works, by Tim Fisher (Feb. 28, 2020), https://lifewire.com/whar-is-
firmware-2625881.
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52 NCTA Comments at 10.
53 |d. at 29.

54 47 CFR § 2.1043; Federal Communications Commission Office of Engineering and Technology Laboratory Division Permissive
Change Policy at 5, Sec. VA, B., and 7, Sec. V. G. (178919 D01 Permissive Change Policy v06) (Oct. 16, 2015),
https://apps.fcc.gov/oetcf/kdb/forms/FTSSearchResultPage.cfm?switch=P&id=33013. In such a case, the filing for equipment
authorization must include a complete test report demonstrating compliance with the new rules and may also require a change
in equipment class associated with the new rules. Id.

5 47 CFR § 2.1043; Federal Communications Commission Office of Engineering and Technology Laboratory Division Permissive
Change Policy at 5, Sec. VA, B., and 7, Sec. V. G. (178919 D01 Permissive Change Policy v06) (Oct. 16, 2015),
https://apps.fcc.gov/oetcf/kdb/forms/FTSSearchResultPage.cfm?switch=P&id=33013. In such a case, the filing for equipment
authorization must include a complete test report demonstrating compliance with the new rules and may also require a change
in equipment class associated with the new rules. Id.

56 Comcast Comments at 9.

57 We note that in late March, the FCC's Wireless Telecommunications Bureau (WTB) began granting temporary access to 5.9
GHz spectrum (via Special Temporary Authority (STA)) for certain WISPs that serve largely rural and suburban communities The
STAs allow WISPs to use the lower 45 megahertz of the band to help serve their customers. To date, the FCC has granted STAs
to more than 100 WISPs, and many of those providers have reported that the spectrum is helping to address the increased
demand for broadband associated with the COVID-19 pandemic. See FCC, 5.9 GHz Band Boosts Consumer Internet Access
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28. (1) 5.9 GHz CHYO| 2] oAZUE s ITS OfE2[AH o|Mof| €| AFEEIX] 28 (2) 5.9
GHz CHEO| 45 MHzOA] H|HY] A2 SIETC2N 2dg Z=st 38 0|9 3) &AM XtsXt o™ ofE 2|
O|ME X|st7| {3t M& 59 GHz AHERS ZeM 5o I 71X 222 ITSE flof Lottt B2 Fo+E
2o% ZoIX|of tfsf 2|7t ZYst=H XA MISSCE ITSE Q8 30 MHzS| Fhat4-2 X|HsIH HA orH
g BH 7ls MIE XY = Aol BT CfAo|A S5{7t=El 7|E DSRC O[S EHAXIO|AH X|&HHQl Fot4H
28 H3E £ UCts A 22/= LA =/QUCh

a. ITSE $I8t 30 MHz
29. 19993 FCC7t S22 59 GHz LHY 2 XEHE M%?, WEMZS N0, WESHA|, XY

During Covid-19 Pandemic, (May 4, 2020), https://www.fcc.gov/document/59-ghz-band-boosts-consumer-internet-access-during-
covid-19-pandemic.
58 5.9 GHz NPRM, 34 FCC Rcd at 12611, paras. 18-19.

9 5.9 GHz NPRM, 34 FCC Red at 12611, para. 19.
60 WISPA Reply Comments at 2.

61 See FCC, 5.9 GHz Band Boosts Consumer Internet Access During Covid-19 Pandemic (May 4, 2020),
https://www.fcc.gov/document/59-ghz-band-boosts-consumer-internet-access-during-covid-19-pandemic.

62 Amendment of Parts 2 and 90 of the Commission’s Rules to Allocate the 5.850-5.925 GHz Band to the Mobile Service for
Dedicated Short Range Communications of Intelligent Transportation Services, ET Docket No. 98-95, Report and Order, 14 FCC
Red 18221 (1999) (DSRC Report and Order). ITS is a national program intended to improve the efficiency and safety of surface
transportation systems. See Intermodal Surface Transportation Efficiency Act of 1991, Pub. L. No. 102-240, § 6051, 105 Stat.
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1914 (1991). ITS applications rely on the integration of advanced vehicle safety communications technologies with highway
infrastructure systems.

63 Press Release, FCC, FCC Allocations Spectrum in 5.9 GHz Range for Intelligent Transportation Systems Use; Action Will
Improve the Efficiency of the Nation’s Transportation Infrastructure (Oct 21, 1999) https://docs.fcc.gov/public/attachments/DOC-
177370A1.doc. In defining DSRC, the rule stated that it would “perform operations related to the improvement of traffic flow,
traffic safety and other intelligent transportation service applications in a variety of public and commercial environments.” DSRC
Report and Order at Appx. A, 47 C.FR. § 90.7.

64 Amendment of the Commission’s Rules Regarding Dedicated Short Range Communications Services in the 5.850-5.925 GHz
Band (5.9 Band); Amendment of Parts 2 and 90 of the Commission’s Rules to Allocate the 5.850-5.925 GHz Band to the Mobile
Service for Dedicated Short Range Communications of Intelligent Transportation Services, ET Docket No. 98-95, Report and
Order, 19 FCC Rcd 2458 (2003) (DSRC Service Rules Order). See also 47 CFR §§ 90.379 and 95.3159 (incorporating by reference
the American Society for Testing and Materials (ASTM) E2213-03 DSRC standard (the ASTM-DSRC Standard)). In 2010, IEEE
adopted a new standard, 802.11p, for wireless access in vehicular environments. See
https://standards.ieee.org/standard/802_11p-2010.html. Our rules continue to reference the ASTM-DSRC Standard.

6> A roadside unit (RSU) is a transceiver that is mounted along a road or pedestrian passageway. An RSU may also be mounted
on a vehicle or hand-carried, but it may operate only when the vehicle or hand-carried unit is stationary. An RSU broadcasts
data to OBUs or exchanges data with OBUs in its communications zone. An OBU is a transceiver that is normally mounted in or
on a vehicle, or in some instances may be a portable unit. RSUs operate under Part 90 of the Rules; while on-board units
(OBUs) mounted in vehicles and portable units are licensed by rule under Part 95 of the Rules. Portable RSUs may be operated
upon grant of the geographic-area license. Licensees must register appropriate data (e.g., channels, location, power, etc.) for
each fixed site RSU with the Commission prior to its operation. While no individual license is required to operate an OBU, such
units may only transmit data associated with a valid Part 90 license.

66 See, e.g. ITS America Comments, ET Docket No. 98-95, at 2 ("“DSRC-based ITS services will provide the traveling public access
via a wireless link to a wide variety of public safety and non-public safety services and information. Through an installed
transceiver unit in a vehicle, for example, a driver could pay tolls, pay for parking, receive traffic and road condition updates and
hear public safety warning messages.”); MARK IV Industries LTD Reply, ET Docket No. 98-95, at 1 (“We propose that the scope of
such Public Safety uses be expansive and inclusive so that all of the public functions related to electronic toll collection, traffic
monitoring, commercial vehicle and airport facility access operations, in addition to many others, are included.”); Technical
Affairs Committee of the Association of International Automobile Manufacturers Reply, ET Docket No 98-95, at 1.

67 A DSRC Fact Sheet was released by U.S. DOT in September 2009, based on the December 2006 Version 1.0 of the DSRC

standard. It states: “The basic safety message contains vehicle safety-related information that is periodically broadcast to

13



GHEPH B E MR AT FCC-CIRC2011-01
31. 2Lt AA DSRC 7|8 ITS MH|AE 2| HEX| AUCH FCcol IO Ho|A0= 1187

O M DSRC 2to|MAT} QUCHS® AASHTO(American Association of State Highway and Transportation Officials-0]|
=T F K2 3 nE 22 Fa)o| mEH, 07| 577 Y ZEME| BHE 38 F Es XY 22Xt

O Y ChEEO| XjFS HASt FEKIS 22 S
Mol S IS oFF U B3 Mo theh AlF SOk 2, teeol 232 SF 08 U AN 2XE of
Zot7| SIh DSRC ALBS AES7| QIof AT HEEN AMAYIOR MEIYCE? Ol0E o 29 7H 4
ot oto] BF U HEF S2O|M 2YES S AZ0| 7974MBt 7k ICHs S MA{ohR, ™ DSRCY
TS THS QUYUCL MHE, WM M8 AHF XASA AT ofmE IHE o] UK Lk L,

7t ZetE|H, DSRC =BTX|(RSU) 6,182L12F DSRC At& EHHZ(OBU)O| FAHE XtE 15506, =712 A2 ¢
SRR 1916002 3,371002] b AHEF CRRO| oltotnhes J2iLt 22 £ X992z Moen, kg HE
M ZChfleet units)22 B0 Yo, Jst EF XY

surrounding vehicles.” See https://www.standards.its.dot.gov/Factsheets/Factsheet/71. The latest version of the DSRC message
standard was published in 2016. See https://www.standards.its.dot.gov/StdsSummary/StandardsGroup?stdgroup=407.

68 ULS inquiry of October 26, 2020. An authorization to operate in the DSRC service may be obtained by any territory,
possession, state, city, county, town, or similar governmental entity; and any public safety or industrial/business entity meeting
the pertinent eligibility requirements. Prior to operation, applicants are issued a non-exclusive, geographic area license:
governmental entities are authorized based on that entity’s legal jurisdictional area of operations; and non-governmental

entities are licensed based on each applicant’s area of operation (i.e,, by county, state, multi-state, or nationwide).

69 American Association of State Highway and Transportation Officials (AASHTO) Comments at 7 (stating that 34 states and 4
localities have roadside unit licenses). See also Central Ohio Transit Authority Comments at 10; and Intelligent Transportation

Society of America Comments at at 19-20.

70 See, e.g. ITS America Oct. 6, 2020 Ex Parte, Attachment (slide deck) (discussing deployment of V2X in New York City,
Michigan, Tampa, and Texas).

71 According to U.S. DOT, it has provided more than $1 billion in funding. NCTA Comments at 12 (citing U.S. DOT February 20.
2020 slide deck); Preserving the 5.9 GHz Safety Band for Transportation, at slide 2 (Feb. 20, 2020),
https://www.transportation.gov/research-and-technology/preserving59 Ghz-safety-band-transportation-0. State and county DOT

agencies have also issues grants according to the American Association of State Highway and Transportation Officials (AASHTO).
See AASHTO Comments, July 7, 2016, at 9-16 to 5.9 GHz Public Notice, ET Docket No. 13-49, 31 FCC Rcd 6130 (2016).

72 For example, AASHTO states that the California DOT (CalTrans) and the University of California, with funding from the US DOT
and a number of states, deployed DSRC units at 10 intersections in Palo Alto, CA to test and evaluate Multi-Modal Intelligent
Traffic Signal System (MMITSS) software, which balances priorities between transit, emergency vehicles, and freight traffic; Utah
DOT and Utah Transit Authority have begun deployment of DSRC units along a corridor in the Salt Lake City area running
MMITSS software to provide signal priority to transit buses, with the goal of improving schedule reliability; and Pennsylvania
DOT and Carnegie Mellon University have installed DSRC at 35 intersections in the neighborhoods of Pittsburgh to broadcast
Signal Phase and Timing data as the first step of a 25-year plan to install DSRC in signals and vehicles throughout the area. See
AASHTO Comments, ET Docket No. 13-49, at 9-16 (July 7, 2016).

73 See Statista.com, Number of motor vehicles registered in the United States from 1990 to 2018,
https://www.statista.com/statistics/183505/number-of-vehicles-in-the-united-states-since-1990/ (last visited Oct. 27, 2020).

74 See Bureau of Transportation Statistics, Public Road and Street Mileage in the United States by Type of Surface,
https://www.bts.gov/content/public-road-and-street-mileage-united-states-type-surfacea (last visited Oct. 27, 2020).

14



S kK FCC-CIRC2011-01

DSRC 7|8t ITS= Fht7t SEEAS W AEE TS FHE Yot Ex A&K0| £35HX| Rt St

S Fo7t MUZ AFEE[X] ERUAC.

32. ¢HE, 59 GHz 09 oM &3ots H2 7[00 25 AL 282 SHA7|7] 2l
§8 LHIA MSA AFE ZET XEF AY TE| 2N YRS /2R AAL e QUCE £,
Cjot E"

A 2l &
oFM % HO| J|50| HE O |UE Ao S
ojof HZE|1 QUL O E S0, Waze 2T ¥ Gt
O|EE At Sl ZAt 2t Z0E HETiC} O
HNUEZHAGM) EY DHO| S E Valeo AJAH
OXIE 2TM CAaEL 0|2 S HAFQ HyES 2

7|, LDAREZAl % AZ|EY) = sY B2 MM 23 2 = UCL oo MI|&E

S AHUH B V50 AN RA FD, kM E
[m)

o [
o] LTEO ACL7 B FCCe AH 0T o
o e olH A" AtE HY He Al o

— O

olo

33. FCCol H2t2 X|X|St= AMRIE2 30 MHz AHEZO| CHY L ITS HFY ZHEH MH[A0 Xgt
ot AHEH 0|2kl FEBICE Open Technology Institute/Public Knowledge= AA|ZF v2x ot S410] 30 MHz
O| M9l AHERZO| EQIX| ACtT FHTICLE NCTAES V2X Z|&2 % 30 MHz9| AHEZO| HIE dX &
H XN9oA Df2 =2 F2OX|T HHA HIEd Jes Yol ot MHA ZFFE AHE MSsH7|0| S=stctn
FHOICEST NCTAE AHEH E8 ALE HEls CHE 7|22 8o 24 = ol M-t vax 7180 sy
OF StCtd FESICES2 NCTAE 20 © 59 GHz CHYO|AM v2XE Qo &2 DR} E B2 Xt=s%t eHE 7|5 (At
ZO|L} CHE Z2X[0f it 2XXF 45, A Kot 45, HY s S)0| o|H, 2to|H, FtHzt X MiNet 242

75

https://www.theverge.com/2018/1/10/16874976/ford-waze-infotainment-ces-2018

76 Brian Dorr, Invisible Tow-Behind: GMC Launches ‘Transparent Trailer View," Gear Junkie (Feb. 12, 2019),
https://gearjunkie.com/gmc-transparent-trailer-view. Valeo, World premiere at CES 2019 of Valeo XtraVue Trailer, the invisible
trailer system (Jan. 8, 2019), https://www.valeo.com/en/world-premiere-at-ces-2019-of-valeo-xtravuetrailer-the-invisible-trailer-

system/.

77 See, e.g.,, DSRC Service Rules Order, 19 FCC Rcd at 2519-2520, Appx. C (listing many DSRC-based advanced vehicle safety
systems—including road departure, lane merge, work zone warning, vehicle stopped or slowing,vehicle-to-vehicle collision

avoidance—that appear to be available today using non-DSRC technologies).

78 See Amendment of Parts 1, 2, 15, 90 and 95 of the Commission’s Rules to Permit Radar Services in the 76-81GHz Band, ET
Docket No. 15-26, Report and Order, 32 FCC Rcd 8822 (2017).

79 Paul Pickering, The Radar Technology Behind Autonomous Vehicles, ECN (Dec. 7,
2017),https://www.ecnmag.com/article/2017/12/radar-technology-behind-autonomous-vehicles. See also Continental AG,
Continental’'s Next Generation Radar Technology Enables New Safety Features (Aug. 19, 2019), https://www.continental.com/en-
us/press-/press-releases/next-gen-short-range-radar-181454 (announcing a new 77 GHz short-range radar that offers improved
performance over a prior 24 GHz model and describing radar sensors as”a fundamental tool for advanced driver assistance

systems” that “"enable more advanced features for the vehicle of the future”).
80 OTI and PK Comments at 20.
81 NCTA Reply at 17-27.

82 NCTA Reply at 19-20.
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83 NCTA Reply at 19-20.
84 NCTA Reply at 20-23.

85 See, e.g., Broadcom, Inc. and Facebook, Inc. Comments at 1, Dynamic Spectrum Alliance Comments at 1-4,Institute for Policy
Innovation at 1-3, WISPA Comments at 1; Tech Freedom Comments at 7; Free State Foundation Comments at 3.

86 5GAA Oct. 1, 2020 Ex Parte at 2. 5GAA's alternative proposal in contingent upon our imposing specific safeguards on
unlicensed use of the lower portion for unlicensed use, including limiting such use to indoor operations, to protect ITS
operations in the upper 30 megahertz, and identifying 40 megahertz of dedicated midband spectrum elsewhere for advanced
C-V2X operations. Id.

87 5GAA Oct. 1, 2020 Ex Parte at 2.

88 Qualcomm Oct. 16, 2020 Ex Parte at 1-3.
89 5GAA Oct. 1, 2020 Ex Parte at 2, n.1.

90 Qualcomm Oct. 16, 2020 Ex Parte at 1.

91 Basic Safety Message (BSM) functions are designed to provide speed, direction, turning angle, path history, and
acceleration/deceleration from the connected vehicle to nearby connected vehicles to support crash warning applications.
Example applications include intersection movement assist, left-turn assist, forward collision warning, and lane change warning.
See, e.g., Panasonic Oct. 6, 2020 Ex Parte, Attachment (“Spectrum Requirements for Intelligent Transportation Systems”) at 6

(referencing Car 2 Car study).

92 Personal Safety Message (PSM) functions are designed to provide warning messages between connected vehicles and
connected Vulnerable Road Users (VRUs), such as pedestrians, bicyclists, and roadside workers. See IEEE 1609 Working Group

Comments at 6-7.
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93 V2| functions include a collection of messages providing information to the driver of the connected vehicle and to that
vehicle from smart road infrastructure. These include three components: (a) signal, phase and timing (SPAT) information, which
is sent by red lights to provide the next green phase; (b) map data, which describes road lane topology, intersections, and to
some extent traffic maneuvers, such as traffic changes through construction zones; and (c) in-vehicle information, which carries

information such as speed limits. See Car 2 Car Communications Consortium Comments at 3.
94 Car 2 Car Comments at 2, Table 1.

9 NCTA Comments at 12 (quoting DOT).

9% 5GAA Comments at 6-7.

97 Qualcomm Oct. 16, 2020 Ex Parte at 1.

98 Short-range radar safety services in the 76-81 GHz band include obstacle avoidance, collision warning, lane departure
warning, lane change aids, blind spot detection, parking aids, airbag arming, autonomous braking, and pedestrian detection.
Long-range radar safety services in the 76-81 GHz band include collision avoidance and adaptive cruise control. Amendment of
Part1 1, 2, 15, 90 and 95 of the Commission’s Rules to Permit Radar Services in the 76-81 GHz Band, ET Docket No. 15-26,
Report and Order, 32 FCC Rcd 8822, 8823-24, para. 3, n.8 (2017) (76-81 GHz R&O).
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99 U.S. DOT March 9, 2020 Comments at 2; AASHTO Comments at 19 (typical "autonomous” vehicles do not require any
vehicle-to-vehicle communications, and current autonomous vehicle testing to not use direct V2V communication between and

among vehicles operating on the public road).
100 NCTA Reply at 27-32.

101 OTl and PK Comments at 20. See also Motor & Equipment Manufacturers Association Reply Comments at 7 (stating that,

out of 80 megahertz, 10 megahertz is “dedicated exclusively for transportation safety communications.”)
192 See R Street Institute Comments at 6.

103 1TS allocations (not limited to safety-of-life) in this camp include Europe (50 megahertz, 5.875-5.925 GHz); Singapore (50
megahertz, 5.875-5.925 GHz); Australia (70 megahertz, 5.855-5.925 GHz); and Korea (70 megahertz, 5.855-5.925 GHz). See R

Street Institute Comments at 6; Autotalks Comments at 6-7.

104 The International Telecommunication Union Radiocommunication Sector (ITU-R) recommends designating the 5.9 GHz band
for ITS. See Car2Car Comments at 4.
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105 See e.g, R Street Institute Comments at 7.

106 See Car 2 Car Communication Consortium Comments at 1-8, 18-19. See also Panasonic Oct. 6, 2020 Ex Parte, Attachment
("Spectrum Requirements for Intelligent Transportation Systems”) at 2-4 (referencing Car 2 Car study); Volkswagen Comments at

9 (30 megahertz is needed for vehicle-to-vehicle and vehicle-to-infrastructure safety applications today).
107 See Car 2 Car Communication Consortium Comments at 1-8, 18-19.

198 Platooning functions relate relates to a type of cooperative automated driving for connected vehicles, generally trucks, that

travel together in a coordinated manner. See Continental Reply at 16.

199 Vulnerable road users (VRUs) include pedestrians, bicyclists, motorcyclists, scooter users, and roadside workers. See, e.g., Car

2 Car Communications Consortium Comments at 2.

110 Collective Perception Message (CPM) functions, which are under development at this time, are anticipated to involve smart
roadside infrastructure and connected vehicles detecting and providing information to other connected vehicles about all traffic
participants in the vicinity, including non-connected vulnerable road users and vehicles. Example applications include accident
avoidance with vulnerable roadside users, overtaking warnings with collective perception, extended intersection collision
warning with collective perception, cooperative awareness of objects on the street, wrong-way vehicle warnings in cases of non-

V2X equipped wrong-way vehicles.
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1 Maneuver Coordination Message (MCM) functions, which are under development, are anticipated to facilitate negotiations
between connected vehicles for non-ordinary highway situations. Example applications may include: cooperative lane change:
opening gaps for vehicles to safely change lanes; cooperative overtaking (opening gaps for vehicles to safely overtake),
maneuver coordination for automated driving (exchange of intended driving paths); cooperative merging; improved cooperative

driving applications (e.g., improved intersection movement assist and improved left turn assist).
112 See Car2Car Communication Consortium Comments at 1-8, 18-19.

113 Car2Car Comments at 2. Car2Car provides a chart that purports to show the spectrum requirements, in megahertz, for six
message types (basic safety message, infrastructure to vehicle, personal safety message, collective perception message,

platooning control message and maneuver coordination message) for urban, suburban and highway driving use cases.

114 Continental Reply Comments at 15-17; Continental June 5, 2020 Ex Parte (slide presentation); Continental Oct. 7, 2020 Ex
Parte at 1-2; see also Continental Comments at 4-7; IEEE 1609 Working Group Comments at 5-10 (75 megahertz is needed for
the wide range of safety-related ITS applications, including Basic Safety Message, vulnerable road users, and connected and
automated vehicles that are under development, citing Car 2 Car spectrum study); U.S Technical Advisory Group Comments at
5-10 (same).

115 5GAA Comments at 22-31 (30 megahertz would support “C-V2X Direct” operations but not “advanced” CV2X); see also
Panasonic Oct. 6, 2020 Ex Parte, Attachment (“Spectrum Requirements for Intelligent Transportation Systems”) at 2-4
(referencing 5GAA analysis).

116 Alliance for Automotive Innovation Reply Comments at 22-24.
"7 See generally U.S. DOT March 9, 2020 Comments.
118 U.S. DOT March 9, 2020 Comments at 1-3; see also id. at 14-19.

119 See. e.g., US. DOT March 9, 2020 Comments at 29-32; IEEE 1609 Working Group Comments at 8; Panasonic Comments at
14.

120 See, e.g., Car 2 Car Comments at 4; Continental June 5, 2020 Ex Parte at 1, 4.
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121 See, e.g, GM Comments at 8-9 (potential safety benefits related to protecting vulnerable road users, cooperative driving,
platooning, and advanced driving with sensors will be lost or limited); Honda Comments at 10; Jaguar Land Rover Comments at
3; Nissan Comments at 1; Volkswagen Comments at 4-5; Volvo Comments at 2; BMW Comments at 3; Fiat-Chrysler Comments
at 3; Ford Reply at 6-7; Toyota Reply at 5-9; Autotalks Comments at 2; European Automobile Manufacturers Association
Comments at 1-2; Bosch Comments at 4.

122 See, e.g., ITS America Comments at 3; American Trucking Association Comments at 2; American Highway Users Alliance
Comments at 3; American Public Transportation Association Comments at 2; Automotive Safety Council Comments at 1-2;
AASHTO Comments at 3; California DOT Comments at 3; City of New York Comments at 5-6; Colorado DOT Comments at 1-2;
Georgia DOT Comments at 15; Michigan DOT Comments at 1-3; Pennsylvania DOT Comments at 1; Texas DOT Comments at 2-
4.

123 See, e.g., National Public Safety Telecommunications Council Comments at 1; National Sheriff's Association Comments at 1.

124 See, e.g., Consumer Reports Comments at 1; LG Electronics Comments at 1; Qualcomm Comments at 9-16; Bosch Comments
at 5; NXP Semiconductors Comments at 1; AT&T Comments at 1; T-Mobile Comments at 1; League of American Bicyclists

Comments.

125 NCTA Reply at 24 (citing Car 2 Car Position Paper on Road Safety and Road Efficiency Spectrum Needs in the 5.9 GHz for C-
ITS and Cooperative Automated Driving (Feb. 28. 2020)).

126 NCTA Reply at 26.

127 NCTA Reply at 24-27.

1

N

8 NCTA Reply at 26-27.

1

N}

9 WISPA Reply Comments at 2-3.
130 WISPA Reply at 11.

131 |d. at 6-7.
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132 See, e.g, 5GAA Comments at 34-35 (many other countries have allocated amounts similar to 75 megahertz for ITS); Car 2
Car Comments at 4-5 (other countries are allocating spectrum for cooperative automated driving); Autotalks Comments at 6-7
(many other countries allocate more than 30 megahertz for ITS); Alliance for Automotive Innovation Reply Comments at 25-27;
Continental Reply Comments at 17-19; ITS America Reply Comments at 35.

133 5.9 GHz NPRM, 34 FCC Rcd at 12616-18, paras. 32-36.

134 5.9 GHz NPRM, 34 FCC Rcd at 12618, para. 36.

135 5.9 GHz NPRM, 34 FCC Rcd at 12617, para. 34.

136 See NCTA Comments at 44; T-Mobile Comments at 2, n.5.

37 OmniAir Consortium Comments at 11.
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138 5.9 GHz NPRM, 34 FCC Rcd at 12618, para. 36.

139 See National Highway Traffic Safety Administration (NHTSA), Department of Transportation (DOT), Federal Motor Vehicle
Safety Standards; V2V Communications Notice of Proposed Rulemaking (NPRM). 82 FR 3854, which states new V2X
requirements, if adopted, would phase-in two model years after the final rule is adopted to accommodate vehicle
manufacturers’ product cycles.

140 As per 47 US.C. § 316, we provide for a 30-day protest period before these modifications can become final.
41 These license modifications are subject to the protest period provided by section 316, as clarified in the ordering clauses.

142 1d. See also California Metro Mobile Commc'ns, Inc. v. FCC, 365 F.3d 38, 45 (D.C. Cir. 2004) ("Section 316) grants the

Commission broad power to modify licenses.”).
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43 We note that vehicle owners do not necessarily have control over on-board unit operations. The rule change here is
procedural in nature and the Commission does not intend to seek enforcement action on vehicle owners with onboard DSRC
units that continue to operate throughout the 5.9 GHz band. As these units operate at low power levels, we do not believe they

pose a significant risk of harmful interference.

44 See note 75, supra.

145 The Commission’s Universal Licensing System shows that 52 DSRC licensees have been granted registrations for RSU sites.
46 This includes portable RSUs not subject to registration requirements.

47 In this band, ultra-wideband devices have been permitted to operate, but at very low power levels (see 47 CFR Part 15,
Subpart F), and unlicensed in general has been authorized to operate, but also at low power levels (i.e,, the limits in 47 CFR §
15.209).
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148 See, e.g, 5GAA Comments at 42, n.123; Car 2 Car Comments at 18; Cisco Comments at 15-16; Ford Reply Comments at 8;
IEEE 1609 WG Comments at 15; OmniAir Comments at 10; Qualcomm Comments at 18-19; Toyota Reply Comments at 14; and
U.S. TAG Comments at 11.

149 See 5GAA Comments at 42, n.123; Cisco Comments at 15-16; Qualcomm Comments at 18-19.

150 See, e.g., Broadcom/Facebook Comments at 6; Comcast Reply Comments at 12; Dynamic Spectrum AllianceComments at 5;
NCTA Comments at 49-50; New America's Open Technology Institute with the American Library Association, Benton Foundation,
Next Century Cities, and Public Knowledge Reply Comments at 22-24; Wi-Fi Alliance Comments at 7-8; and WISPA Comments
at 6-7.

151 See 47 CFR § 2.106.
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152 We are aware of harmful interference that occurred to an Air Force radar tracking system that has become operational at
Cape Canaveral. See Advisory Notice 5 GHz Interference to Patrick Air Force Base and Cape Canaveral Air Force Station Tracking
Radars, FCC Enforcement Bureau Office of the Field Director (rel. Jul. 27, 2016).

153 U-NII Report and Order, 12 FCC Red at 1596-97 para. 46, 1610, para. 82 (establishing the 5.725-5.825 GHz (UNII-3) band); U-
NIl 5 GHz Report and Order, 29 FCC Recd at 4151, para. 88 (adding 5.825-5.850 GHz to the 5.725-5.825 GHz (U-NII-3) band); 47
CFR § 15.407(a)(3). In its comments in the initial proceeding that established the U-NII-3 band, NTIA did not mention radar
tracking system operations at Cape Canaveral. See NTIA Reply Comments, Docket No. 96-102, filed Aug. 16, 1996, Appendix D
at D-5. See also NTIA Comments in the U-NII-3 expansion proceeding, Docket No. 13-49, filed June 10, 2013.

154 See 5.9 GHz NPRM, 34 FCC Rcd at 12624, para. 57.
155 Comcast Corporation Comments at 10, n.28.

156 WISPA Comments at 7.

157 NCTA Comments at 46.

158 NTIA Technical Report 21-551 Compatibility of Federal Systems Operating in the 5850-5915 MHz Band with Intelligent
Transportation Systems and Unlicensed National Information Infrastructure Devices, Edward Drocella, Yang Weng, Michael

Ghorbanzadeh, Edison Juleau, Nickolas LaSorte, at 17.
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159 See letter from Charles Cooper, Associate Administrator, Office of Spectrum Management, NTIA, to Mr. Ronald Repasi, Chief,
Office of Engineering and Technology, FCC, dated Sept. 8, 2020 (NTIA Sept. 8, 2020 Letter) at 4. See also Unlicensed Use of the
6 GHz Band, Report and Order and Further Notice of Proposed Rulemaking, 35 FCC Rcd 3852 (2020),
https://docs.fcc.gov/public/attachments/FCC-20-51A1.pdf.

160 See, e.g., 47 CFR §§ 15.257, 15.403, and 15.517.
161 See 47 CFR § 15.5.
162 See NTIA Sept. 8, 2020 Letter at 4.

163 6 GHz Report and Order, 35 FCC Rcd at 3891, para. 107 (requiring that access points not be weather resistant, have
integrated antennas and prohibit the capability of connecting other antennas to the devices, and prohibit operation on battery

power).
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164 NTIA Letter at 4.

6> For example, 47 CFR § 15.19(a)(3) requires devices to bear the general conditions associated with Part 15 operation and 47
CFR § 15.21 requires the user manual to caution users that equipment modifications not expressly approved by the party

responsible for compliance could void the user's authority to operate the equipment. See also,

166 When reviewing approved U-NII-3 equipment permissive change requests, we may, on a case-by-case basis, exempt such
devices from the labeling requirement.

167 See Letter from Danielle J. Pifieres, Vice President & Associate General Counsel, NCTA, to Marlene H. Dortch, Secretary, FCC,
ET Docket No. 19-138, at 2 (filed Oct. 9. 2020) (NCTA Oct. 9, 2020 Ex Parte).

168 See 35 FCC Rcd at 3888, Subsection B. Although the approach for the link analysis is similar, the overall situation in the 5.9
GHz band is different in that 1) ITS will only be operating co-channel with unlicensed operations in the lower 45 megahertz of
the 5.9 GHz band on a temporary basis; and 2) the density of 5.9 GHz-band incumbent ITS operations across the U.S is

significantly less than that of incumbent operations in the 6 GHz band.
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169 American Association of State Highway and Transportation Officials (AASHTO) Comments at 7.

170 See Statista.com, Number of motor vehicles registered in the United States from 1990 to 2018,
https://www.statista.com/statistics/183505/number-of-vehicles-in-the-united-states-since-1990/ (last visited Oct. 27, 2020).

71 See bts.gov, Public Road and Street Mileage in the United States by Type of Surface, https://www.bts.gov/content/public-
road-and-street-mileage-united-states-type-surfacea (last visited Oct. 27, 2020).

172 See Department of Transportation report FHWA-JPO-17-483, at 48-52, Table 7, https://rosap.ntl.bts.gov/view/dot/31627 (last
visited Oct. 27, 2020).

73 In a four-lane roadway with a vehicle every 12 meters there will be 200 vehicles in a 600-meter stretch. See
https://www.drivingtestsuccess.com/blog/safe-separation-distance (last visited Oct. 27, 2020). This is also consistent with the
typical scenario as defined in the Department of Transportation report FHWA-JPO-17-483 (See the report at 207, and 41).

Furthermore, the maximum number of devices the DSRC system can handle is about 200 vehicles.

74 The probability that a randomly selected registered vehicle in the United States is equipped with an OBU is
15,506/274,000,000 or 0.000057. The probability that at least two randomly selected vehicles out of 200 registered vehicles are
equipped with an OBU in a PER-Free range is 0.00006326.

L3
"

. - : n b e oo
ki Sk ska)= ) ()p*@-p)n
k=k,
See Bernoulli Trials (Papoulis, A. (1984) Probability, Random Variables, And Stochastic Processes, McGraw-Hill, at 42-46).

75 Because the actual probability of this situation occurring is less than one, real-world results will result in probabilities less

than that calculated here.

76 We recognize that the probability of two or more OBUs operating in the PER-Free range may be marginally higher in certain
cities/localities with a higher probability of vehicles being equipped with an OBU. However, so long as the total number of

OBUs remains unchanged in the United States, any marginal increase in probability in one or more area(s) will correspondingly
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reduce the probability in the remaining areas of the United States. Therefore, uniform distribution of vehicles equipped with an
OBU is representative and appropriate when considering a nationwide license.

77 The probability that an RSU exists in a PER-Free range and at least one car is equipped with OBU is equal to product of the
probability that RSU exists in a PER-Free range and the conditional probability that one or more vehicles out of 200 registered
vehicles is equipped with an OBU. The probability that an RSU exits in a PER-Free range is given by the number of RSUs times
the probability of PER-Free ranges in the U.S. roadways, 6,182 * (600/(4.2e6 * 1609.3)) = 0.0005487. The conditional probability
that one or more vehicles out of 200 registered vehicles is equipped with an OBU follows the above combinatorial analysis with

respect to V2V.

78 Because the actual probability of this situation occurring is less than one, real-world results will result in probabilities less

than that calculated here.
179 See 35 FCC Rcd at 3898, para. 127.
180 See 35 FCC Rcd at 3933, para. 218.

181 Because devices will use a mix of 20-megahertz, 40-megahertz, 80-megahertz and 160-megahertz channels, the actual
overlap probability is less than one and the potential for harmful interference occurring will be less than the probability

calculated here.

182 See 35 FCC Rcd at 3898, para. 125.
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V2v &41(0.00006326) 20t EX R Yot =2|E MEDE, R AL 2FEE 2257 Qo st AU

= 20 dBM/MHzZt O{T3| 39| 45 MHzE2 2YE = S0z 35 ME |l 7HIS28H DSRC V2l 282 &
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183 See 35 FCC Rcd at 3880, para. 75.
184 See 35 FCC Rcd at 3879, para. 71.

185 Qur rules limit the maximum EIRP to 36 dBm for all channels. Thus, the EIRP power density is given by 36dBm —
10*log10(160) = 14 dBm/MHz.

186 Notably, DSRC implements a contention-based protocol that allows 204 vehicles to share the spectrum while transmitting
BSMs at 10 Hz. See Department of Transportation report FHWA-JPO-17-483, at 41.

187 See 35 FCC Rcd at 3889, para. 101.

188 CableLabs claims that “empirical 5 GHz Wi-Fi activity data from 500,000 APs measured over ten days reveals that the 99th
percentile peak Wi-Fi activity level is in fact 7%, and the weighted average activity factor is 0.4%." See NCTA Reply Comments,
Attachment A, at 17.

89 As noted above the probability of two or more vehicles being in the PER-Free range is 0.00006326. Even assuming two

vehicles are in the PER-Free range, for a network that can handle 204 vehicles this is a very low network load.
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78. 5.9 GHz NPRMO| M=, 22| 5925 GHz O|40fA U-NII-4 &X|, E= U
4 O] 22X AUes THY xHEoM ZHSsh= BRI EE -27dBM/MHzE OOBEE A|3tet AE HQt3iem, of
O] Fm==0flA U-NII-3 FX|0f f7&= Aot St st 2, 22l LUHOE U-NII-4 el AE Z0iM
M gdjof st= OOBE $HA IO CHall oA F3UCH192 = U-NII-3/U-NII-4 CHY 2cho QL=(3F, 5.850 GHzO| QU

rr

£) U-NII-4 &X[0of| CHsH OOBE AMetS £1tstA] LSO MHA, U-NII-4 &KX = U-NII-32F U-NII-4 CHE S 2AXUe=
CH XHEON ESte EXE ATE U-NI-32F U-NI-4 THEol St LEHoM U-NII-3 HX|QF 528t OOBE
Hote SFHSIEE M QHUCES 0]2{3h Xt CHY AT ZEHOfA B HASH OOBE &0 Wl U-NII-3 EHH]|
£ dA517| 2t REME HMSSt, IEEE 802.11 EXO0| Mt s{25s 71 {2 Y=ZES A5 U-NII-3
S U-NII-4 THY FHOAM EXI7F 28 = U 982 MSst7| sl 822 U-NII-3 & U-NII-4 T2 X|
Hst7| fIst Zo|Cf o4

79. ITS & X[X|AFE2 5.925 GHzO|A Atz H[HE ZX| OOBE M2HO| 5.895-5.925 GHz CHY
o ITS RE2 Ruligt 7oz BH 2z ot NTHNO|X| @ty 3
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190 See 35 FCC Rcd at 3922, para. 189 and 47 CFR § 15.407(a)(1)(iv) limiting U-NII-1 client devices to 250 mW or 6 dB below the
1 W permitted for access points.

191 47 CFR 15.407(d)(5).

192 See 5.9 GHz NPRM, 34 FCC Rcd at 12623, para. 54. Under the Commission’s current rules, emissions from transmitters
operating in the U-NII-3 band are limited to a level of -27 dBm/MHz at 75 megahertz or more above or below the band edge
increasing linearly to 10 dBm/MHz at 25 megahertz above or below the band edge, and from 25 megahertz above or below
the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 megahertz above or below the band edge, and from 5
megahertz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge. 47 CFR §
15.407(b)(4)(i). These specifications result in OOBE limits of -5 dBm/MHz at 5.895 GHz, decreasing linearly to -27 dBm/MHz at
5.925 GHz

193 5.9 GHz NPRM, 34 FCC Rcd at 12623, para. 55.

194 1d. at 12263-64, para. 56.
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195 GM Comments at 11; Toyota Comments at 18; Car 2 Car Comments at 18; IEEE 1609 Working Group Comments at 15, US
Technical Advisory Group Comments at 11; Volkswagen Comments at 9; and Ford Comments at 10.

19 5GAA Comments at 44; Cisco Comments at 15-16.
197 Qualcomm Comments at 19.

198 See, e.g., Broadcom, Inc. and Facebook, Inc. Comments at 5-6; Dynamic Spectrum Alliance Comments at 4; Wi-Fi Alliance

Comments at 6-7.
199 WISPA Comments at 6.

200 | etter from Chris Szymanski, Broadcom; Rob Alderfer, CableLabs; Alan Norman, Faceook; and Danielle Pifieres, NCTA, to
Marlene H. Dortch, Secretary, FCC, ET Docket No. 19-138 (filed July 31, 2020) (Compromise Proposal Letter) at 4.

201 Wi-Fi Alliance Comments at 8.

202 Wi-Fi Alliance Reply Comments at 7-8.
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203 Wi-Fi Alliance Comments at 2-3.

204 See Revision of Part 15 of the Commission’s Rules to Permit Unlicensed National Information Infrastructure (UNII) Devices in
the 5 GHz Band, First Report and Order, 29 FCC Rcd 4127 (2014) (UNII 5 GHz Report and Order) (adding 5.825-5.850 GHz to the
5.725-5.825 GHz (U-NII-3) band and deferring a decision on whether to allow unlicensed devices to use the 5.350-5.470 GHz U-
NII-2B and 5.850-5.925 GHz U-NII-4 bands), recon. denied; Revision of Part 15 of the Commission’s Rules to Permit Unlicensed
National Information Infrastructure (U-NII) Devices in the 5 GHz Band, Memorandum Opinion and Order, 31 FCC Rcd 2317,
2324, para. 23 (2016).

205 Revision of Part 15 of the Commission’s Rules to Permit Unlicensed National Information Infrastructure (U-NII) Devices in the
5 GHz Band, Memorandum Opinion and Order, 31 FCC Recd 2317, 2324, para. 23 (2016).

206 | etter from Chris Szymanski, Broadcom; Rob Alderfer, CableLabs; Alan Norman, Facebook; and Danielle Pifieres, NCTA, to
Marlene H. Dortch, Secretary, FCC, ET Docket No. 19-138, at 4-5, n.16 (filed July 31, 2020) (Compromise Proposal Letter) (citing
the 6 GHz Report and Order, 35 FCC Rcd at 3926, para. 198, that decided the -27 dBm/MHz OOBE limit adopted to protect
adjacent ITS services at the top of the 5.9 GHz band should be verified using an RMS detector or other appropriate techniques

for measuring average power).
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sS4 Fo4 8T 7|20|LF QAR KO 80| UNI4 RAZ S0l HOHS MEksior SCin FAstD ¢
C}214

207 See |etter from WISPA to Marlene H. Dortch, Secretary, FCC, at 2 (Aug. 27, 2020).
208 See NCTA Reply Comments at 60, n.236; see also 6 GHz Report and Order, 35 FCC Rcd at 3926, para. 198

209 6 GHz Report and Order, 35 FCC Rcd at 3926, para. 198.

2

0 See KDB Publication No. 789033.

2147 US.C. § 902(b)(2)(A).

2

2 Comcast Corporation Comments at 10, n.28.
213 WISPA Comments at 7.

214 NCTA Comments at 46.
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sf NTIAE ¢ 24 2E °%§ 2257 {3 x#dnt g2 7 et V|EE AFEY A2 dAoCh
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x| 280| gXl&= olzg{gt K|S #EQ| Section 1540701 =7+ ZiO|C}. ESH DoD7t Section 15.407 (a)(3)(viii)
of ¥AHE 307§ AtO|E O[lel X|Hoj| 20|HE Eag = UChs TS LS, PAts 0 2 ES YUMHOIEY
&= A= HBE 'Office of Engineering and Technology’ 7|&=0l {IStCt =7t TA|O|A, 2= U-NII-4 AlA
B 2IAXOA Eatel REE FUM D ESE HIsts 0l2{st M 79 73Hste Mol HHol of
o o|HE TR

(i) STA Z2N2E ST HeHHel ge| HHY BF 3&

Jd8ol= st %EI_ STA E= 7|Er 7|5 ﬁlxﬂ ZENAE EoH X1I |
Q| H|HY 22 EE A9 U-NI-4 HX| Mo 79 89 EY X2 At
5.895 GHz F&20|Me| ITS 2Y0| FLtE|1 227t o 2Ho| H3E HE
Xl NTIAQt 22| H|HE 20| tist ™88 =-Y Zo|ct

2. 5.850-5.895 GHz CHEC| 7|E} HE AKX} ES

89. 59 GHz TiY2 1Axo 2 d|dd T™HMEAH[AFTS, non-federal Fixed Satellite Service)
(Earth-to-space)Oll, 2AHH O 2= H|AHB ALES @IS OfOFEE0f MH|AO| CHEH SHE B QUCH2T7 0|23t MH|A
O YR = 59 GHz CHY Q| 5850-5.895 GHz F20IM HSSIEE, FIF DA|0|M= 0|2{e MH|AT} 5.850-5.895
GHz CH<Slo| H|HE KX ZEEQ KYjst Mo 2 BEE EHIL|EE St X3S X QstC}.

a. OtOpE0 28

90. 5.9 GHz NPRMOIA, E2l& 7|&9] U-NII-3 M3 #&& 5850-5.895 GHz CH0| XN-E5IXt=
222 Xeto] Foffst THHde 2 2E ISXHE 2%t of0rx=0] MH|A 2HE Ezoiftn &Y ZEZ HEIF_ o
ol Chist o|AS FZUCE OfOr3=0 AH|A X|X[XFE2 59 GHz CHYO|AM H|HS 2FE o7tsts A2 35

215 See National Telecommunication and Information Administration Technical Report TR 20-544 Lessons Learned from the
Development and Deployment of 5 GHz Unlicensed National Information Infrastructure (U-NII) Dynamic Frequency Selection
(DFS) Devices, https://www.ntia.doc.gov/report/2019/lessons-learned-development-anddeployment-5-ghz-unlicensed-national-

information. Section 8 describes interference to a federal radar from a U-NII device.
216 See NTIA Sept. 8, 2020 Letter at 3-4.

217 47 CFR § 2.106.
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94, 5.9 GHz NPRMOIM, ZHEEl ITS CHS(5.905-5.925 GHz)2| A2 20 MHzOIAM C-v2X 282 3]
75l AS HOtslglom 225 o] CYol LIHX| 10 MHz(5.895-5.905 GHz) CHY T C-v2X ME2Z 3|0 Sl=X|,
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218 See, e.g., Amateur Radio Emergency Data Network Comments at 3; Amateur Television Network Comments at 1.
219 |d. at 2; San Bernardino Microwave Society at 6.

220 47 CFR § 97.313(b).

221 47 CFR §§ 2.106, 15.5(b)-(c).

222 See, e.g., Amateur Television Network Comments at 1.

223 47 CFR § 2.105(e), n.1.

224 See 5.9 GHz NPRM, 34 FCC Rcd at 12608, para. 11; 12622-23, para. 53.

225 5.9 GHz NPRM, 34 FCC Rcd at 12613-15, paras. 24-27.

226 59 GHz NPRM, 34 FCC Rcd at 12615-16, paras. 28-31.
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_g_ |
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Aol 20 MHz F&20TF HM$tsta, FCCZt ITSE {8 THX| 30 MHzE M&dt= QXA 30 MHz TXHE C-vaxo
A8 = UEE X|YHSte AS X|X|SHX| REeCh2 0| QHMER & L= O Lo C-va2xX 7|28 A&
S5t ITS& 75 MHz DA E M2 Mol =S S Hetstn Er 233 C.V2X 7|& K|

KIXS2 OfZ2[AH 0|40 A
b 22 DSRCO|| CHEH of =4

G7le gt
Ct234 ok DSRC 20| A[&HHE s 44 A= oY 7|2 Jtseh o B2 1S 2HEHS {4
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£ A2 dUtdo® XXt Qlol, o & YR s SHE ot fHoR C-V2X 7|89 AM8E8 1
Heg Ao|2ts ¥ mYSIULCESS
97. 59 GHz NPRMO|AM =2|st BEet 20|, R2|& ITSQ| 784S XSt 7HE 880l £Hg
NSstoAt $tCE236 DSRCRE C-V2X7t 7| oz YEE = gitts HE Zotg o, ITS?t oj= tiEoA ®a3
£ e OHY Holol 3rfsts E2 30 MHz ABERO| E8%0 AMES RISIME OEIh ITSOf| CHasf chd
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O T

22759 GHz NPRM, 34 FCC Rcd at 12613, para. 24.
228 5.9 GHz NPRM, 34 FCC Rcd at 12616, para. 31.
229 59 GHz NPRM, 34 FCC Rcd at 12615, para. 28.
230 5.9 GHz NPRM, 34 FCC Rcd at 12615, para. 28.

231 See, e.g., 5GAA Comments, Nokia Reply Comments at 1-2; Ford Comments at 6.

2

w

2 See, e.g., 5GAA Comments at 8.

233 See, e.g., 5GAA Comments at 5-6; Fiat Chrysler Comments at 4; and Harman Comments.
234 5GAA Comments at 9-16; Nokia Reply Comments at 3-5; Ford Comments at 6.

235 See, e.g., American Highway Users Alliance Comments at 2-3.

236 5.9 GHz NPRM, 34 FCC Rcd at 12615, para. 28.
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237 See Amendment of the Commission’s Rules Regarding Dedicated Short Range Communications Services in the 5.850-5.925
GHz Band (5.9 Band); Amendment of Parts 2 and 90 of the Commission’s Rules to Allocate the 5.850- 5.925 GHz Band to the
Mobile Service for Dedicated Short Range Communications of Intelligent Transportation Services, ET Docket No. 98-95, Report
and Order, 19 FCC Rcd 2458, 2466-68, paras. 13-16 (2003); 5.9 GHz NPRM, 34 FCC Rcd at 12604, para. 3.

238 Preliminary Technical Assessment by Department of Transportation submitted in ET Docket 19-138 titled “Concerns with
Draft FCC NPRM: Use of 5.850-5.925 GHz Band,” at 1.

239 See, e.g., U.S. DOT Reply Comments at 44-45 (supporting a technology neutral approach while additional testing is
conducted examining the performance of C-V2X and DSRC). We note that some administrations like Europe have adopted a
more technology neutral approach. Autotalks Comments at 6-7 (In Europe, 30 megahertz is allocated for V2X, arranged as three
channels of 10 megahertz each (5875-5905 MHz); a channel is allocated per service, and not per technology). This model is
unproven, however, as EU regulations are still being revised and are not currently finalized. Car2Car Communications
Consortium (Commission Decision 2008/671/EC9 and Commission Implementing Decision (EU) 2019/1345) is currently being

revised).
240 See, e.g., Cisco Comments at 13-14 (one strong ecosystem is better than two weakened ecosystems).
241 See, e.g., Cisco Comments at 13-14 (providing a clear technology path will provide much-needed certainty to the market).

242 According to AASHTO, there are 6,182 DSRC RSUs deployed throughout the U.S. and 15,506 vehicles equipped with DSRC
OBUs. AASHTO Comments at 7. For context, there are approximately 274 million registered vehicles in the United States
operating over approximately 4.2 million miles of paved and unpaved roadways. See Statista.com, Number of motor vehicles
registered in the United States from 1990 to 2018, https://www.statista.com/statistics/183505/number-of-vehicles-in-the-united-
states-since-1990/ (last visited Oct. 27, 2020) and bts.gov, Public Road and Street Mileage in the United States by Type of
Surface, https://www.bts.gov/content/public-road-and-street-mileage-united-states-type-surfacea (last visited Oct. 27, 2020).
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243 See, e.g., 5GAA Comments at 18-21(noting that Ford intends to deploy C-V2X in all of its new vehicle models sold in
America (pending favorable regulatory action) and that several other automobile manufacturers, including Audi, Daimler North
America Corp., BMW of North America, and Jaguar Land Rover are have trialed C-V2X).

244 5GAA Comments at 18-21; 5GAA Reply at 70-10; see also, e.g., Ford Comments at 6; Land Rover Comments at 1;

245 Autotalks Comments 6-7; 5GAA Comments at 21. According to 5GAA, Chinese regulators allocated spectrum for C-V2X in
2018 and major automakers will deploy C-V2X-enabled vehicles in China next year; the European Union rejected DSRC as the
preferred ITS technology in 2019 and is now exploring an approach that would create a path for C-V2X deployment in Europe.
5GAA Comments at 21. Global automotive manufacturers are already making deployment plans based on adoption of C-V2X,
according to 5GAA. Id.

246 5GAA Comments at 10-11.

247 5GAA Comments at 12-13.

248 5GAA Comments at 15; Qualcomm Comments at 5-6.
249 5GAA Comments at 15.

250 5GAA Comments at 15; Qualcomm Comments at 5-6 (C-V2X Direct enables cellular communications directly, without
connecting to any cellular network and without requiring any network service subscription).

251 5GAA Comments at 26; Cisco Comments at 13-14.
252 See, e.g., NXP April 27, 2020 Ex Parte at Comments at 2; DSRC Auto Safety Coalition Comments at 8-13..

253 See, e.g., City of Freemont Comments; Macomb County Department of Roads Comments; TennSmart Comments.
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254 NXP Reply Comments at 2.

255 Comments of City of New York at 1-2; see Intelligent Transportation Society of Michigan Comments at 2-3.
256 NXP Comments Attachment at 3-4.

257 NXP Comments Attachment at 4.

258 See, e.g., Panasonic Comments; Bosch Comments at 3.

259 5.9 GHz NPRM, 34 FCC Rcd at 12616-17, para. 32.
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6702 LHO| 2tEHOF SFCED XXX TH267 C-V2XE2Q| O|HO| OfEA FHE = J=X[0f ozt HEXQl o|AHO|

Lt A 8o oot ojHd2 #X| AL FZ22 ITS XX[AS2 Hg X7t ot 59 GHz tHHOA 2| 75
MHz 2HEZ HHE A ALEots A0 =FS HHCHL W2tM, f2/= ol2et Hg ZHof s o{EAH A
S{0F St=X|0f ChHet =28 SEE 7HX 2 A= 2FE UWE = UAs S=T 7152 7K JAX| Yok =7t 1
Ao, 22l= 59 GHz CtHE2| &9l 30 MHzOIM C-v2x 7|8t 7|&& ARE83%t7| fI3f 2& ITS 280 Q7 &
Wt #E5t0] Bt 2bES 7|5 JNESHY| flof of2{et ZH|O| Chiet oS Fetth 5.9 GHz CHHO| CHek Ci
o A2t s 280 et 222 M2 HMS TS & old, f22 2¥E U S €8 + UAs T
=o| 2ot 7IEE Y = UAS A= 7|Chstet

7. 5.9 GHz NPRMOI| A H|Qtsh HEQL 240], 5.895-5925 GHz CHEO|AMEE S&tg = QJEE J7|& TS
otCH268 22|= £ First Report and Order2| 2z AZHE 14 O|Lfo| HS| AKX} 5.850-5.895 GHz

st & Q78 0|0, J4EE TS EH%"giel Meoto] 2t2E|H 22| Ao w2t S = TS M
B2 CVv2X 7|&2 X¥Y AOICt of7|M 22|19 AF™2 59 GHz LS| DSRC 7|8t ITSE O] CHYQ|

260 5.9 GHz NPRM, 34 FCC Rcd at 12617-18, paras. 33, 35.

261 5.9 GHz NPRM, 34 FCC Rcd at 12617, para. 33.

262 59 GHz NPRM, 34 FCC Rcd at 12617, para. 34.

263 1d.

264 59 GHz NPRM, 34 FCC Rcd at 12618, para. 36.

265 5.9 GHz NPRM, 34 FCC Rcd at 12617, para. 33, 12618, para. 36.
266 59 GHz NPRM, 34 FCC Rcd at 12618, para. 37.

267 NCTA Comments at 44; T-Mobile Comments at 2, n.5.

268 See 5.9 GHz NPRM, para. 34.
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ALBEE EMSIY B 79 £ 59700 30702 Y = UCtD Z2FFon, e A #4540 ©Y 2
AHE|E HBot7|ECte RS 2F T92 2 AHO|Me & mefolgo] Sy =FE £+ Y0 Yutxo=z
SO 75kmOllA ZAE £ JAUCES LIHX| 307 =F £ 20204 98 82 FCC XL AU 7|z MY
XHolA 29 NTIAS| o|7dAMel & 10] LtEFLE QUCE 7|&E &0 W2 NTIAE F7tEQl ddh 24 (X MH|AE
S7tet = U2 L 226 NTIAE &F F90| &S 02 £ s g 2272 WY, =8 E= F2g = U
Hitg 1S QFESTCt [MakM NTIAE Section 90.371(b)2 70
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IHHOE AWHEE FHS Yo
? 22 Y, +F EE Haz 4 U o) Bo| 2

XA .. ZZ20|H O|Lfe] RSU AHO|MO| R2EL2 =74 2 22| (National Telecommunications and

269 We note that currently there are 18 existing experimental licenses authorizing the operation of C-V2X. FCC Universal

Licensing System, September 23, 2020.

270 See 5.9 GHz NPRM, 34 FCC Rcd at 12620, paras. 46-47.

271 See 5.9 GHz NPRM, 34 FCC Rcd at 12620, para. 47 (citing 47 C.FR. § 90.371(b)).
272 See 47 CFR 90.371(b).

273 See 5.9 GHz NPRM, 34 FCC Rcd at 12620, para. 47.

274 See NTIA Sept. 8, 2020 Letter at 3.

275 The protection requirements contained herein are premised upon the power and out-of-band emission levels contemplated

by the Commission. Any deviation from those parameters may result in a change to these requirements.
276 See 47 CFR 90.371(c).

27747 US.C. 902(b)(2)(A).
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113. DSRC Lf 9= A2 30 MHz CfFOZ XS5 DSRC @Y% S A%l 30 MHz Cigez xjg
A2 MY 3160 M2 FCccol At LHO| UCE HE REl& L1 UACEE 316x= 78 MY =&

LS |'—T'— J — o = T M
2l Olet 2 2Xof ChoiM A2 CHECL
114. UM RS EFUFO| O] HBMYE2 2O SAS 2t AOo|Ct o HHFE & 7IE
DSRC i3] AtAXIOA AXf MISte At X2 Yo X2k e MH|AE HIsh=0 S s
MSoHHA SAl0 Y of2f 222 45 MHzE M=Z2 HIHY 82 A8Y I7tE THECL It oj2{sh H

278 See NTIA Sept. 8, 2020 Letter at 3.

279 We sought comment on these statutory considerations in the 5.9 GHz NPRM. See 5.9 GHz NPRM, 34 FCC Rcd at 12617,
para. 34.

280 47 CFR § 90.379; see also NCTA Comments at 11 (noting that “[t]he current rules for the 5.9 GHz band block not only Wi-Fi,
but also any other technology that does not “comply with” the ASTM E2213-03 DSRC Standard”).

281 47 US.C. § 316.

282 .47 US.C. § 316(a)(1); see also California Metro Mobile Communications Inc. v. FCC, 365 F.3d 38, 45 (D.C. Cir. 2004) (“Section

316 grants the Commission broad power to modify licenses.”).

283 See, e.g., MCl Telecommunications Corp. v. AT&T, 512 U.S. 218, 228 (1994) (holding that statutory “authority to ‘'modify’ does
not contemplate fundamental changes”); Cmty Television, Inc. v. FCC, 216 F.3d 1133, 1140-41 (D.C. Cir. 2000) (applying that
reasoning to section 316 and suggesting that impairing the ability of a licensee to provide the same services as those enabled

by the original license might be considered a fundamental change), cert. denied, 531 U.S. 1071 (2001).

284 See Section Ill.A.2, supra.
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£ 59 GHz thge| iy RE0M S22 O|Fsts et JHEstd ooty s 2ast g2HQl 7(2te=z
Ho| 7|ZtE o T MYAS|A Foig oLt OHX|Fe 2 X DSRCZt EX[E A0l otF Hrbh= Hs 1
5tof oj2fgt =Fo| £ &2Ho|2ts AS =ASHATE
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285 Expanding Flexible Use of the 3.7 to 4.2 GHz Band, Report and Order and Proposed Modification, 35 FCC Rcd 2343, para.
126 (2020) (3.7 GHz Report and Order) (finding that “[tlhe Commission has long relied on section 316 to change or reduce the
frequencies used by a licensed service where it has found that doing so would serve the public interest” and describing

examples of such Commission action).

28 See Alliance for Automotive Innovation Comments at 2, 33-36 (the FCC lacks authority to adopt and implement the
proposed band plan; fundamentally changing the incumbents’ 5.9 GHz licenses as the Commission proposed in the 5.9 GHz
NPRM would violate Sections 316 and 312 of the Communications Act). See also, e.g., AASHTO Comments at 3-4, 11, 15;
National School Transportation Assoc. Comments at 2-3; OmniAir Comments at 1; TennSMART Comments at 1; Toyota
Comments at 7-8; US TAG Comments at 4, 12; DSRC Auto Safety Coalition Comments at i-ii; Car 2 Car Comments at 2.

287 See, e.g., Cmty Television, 216 F.3d at 1136, 1140-41 (finding that the Commission’s actions will not effect a "fundamental
change” where affected licensees could “begin and end the transition period broadcasting television programming to the public
under very similar terms” and could “provide essentially the same services, with some flexibility to provide ancillary services as

well, under their licenses during the transition”).
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g FH|7} Bl ABE &2 FWAIZ|HEA Oj2fe] Tg TS MH|AT SEE JtsdE BESE I HYHO|
RIS, C-VexZ M2 OHEIEK|2 FCCE Title 10| 2[4350 DSRCZFH &7 30 MHz tHYS C-VeXz Hgt
5t 2 = Ue HEHE 7HX|n UCH oM HHHZO| C-vexEe| Heh2 39 S| fsch Title
nojl ofsff Foj=l Mol met MELR 7|22 2E2 Maste A2 AHEH 882 IUasty| sl 7|&:
& HEE S MER 7|2AES o|Fatet B9 FCC ZX|QF YX|BhCh292

118. RS X Al A (Alliance for Automotive Innovation)2t ITS Americas F&3}7|E£ DSRC 7|&S
AH8Ste ITS WSO Fhts= (Y-S HSSHX| Y= YA S FCCot MEISIH HE = MME FAZ|= At &
O0Z FCCe 312X0|M 203 AshE Zuter Ziojatn $hCh2s JziLh A3 22/e ZH-o| 2lsiA DSRC HY
7t ZR2E|lE ZO| OfL|CE B AIRXER S| M4E 30 MHzE AtEdto] A ITS CHYOIA A3sts Zdnt
ST KAHAHEMEAE MBS = UoH, FTHOZ DSRCOIM C-VoxZ HESIEate XtZFoH AfH| A0
37 7L E0{E£ ZADts LEILX] %E ZAOo|Ch MER 7|z 30| m2t 2¥ske Hele 24 1=0|

28 See, e.g., AT&T Comments at 4 (allocating 30 megahertz to the ITS would allow both technologies to support the Basic
Safety Message, although it would preclude their use for advanced ITS applications (i.e., not the basic safety-of-life/property
applications contemplated when the service was authorized) and the evolution of C-V2X to 5G); AASHTO Comments at 15 (the
Commission proposal represents a fundamental change to the terms of the DSRC licenses because it would leave insufficient

bandwidth for the effective development of the planned safety applications).

289 As noted above, the focus of our section 316 inquiry is the effect of our proposal on DSRC service authorized under our
existing licensing rules—not the prospects for a proposed new C-V2X set of services not currently authorized under the rules.

2% Teledesic, 275 F.3d at 84.

291 As we discuss above, see supra at Section C.1, as part of our analysis of the most spectrally efficient use of the band, we
find it in the public interest to adopt a single ITS standard to remove any technological compatibility issues and ensure a safer
vehicular safety ecosystem. We are seeking comment on the details of this transition in the Further Notice of Proposed
Rulemaking.

292 See, e.g., Committee for Effective Cellular Rules v. FCC, 53 F.3d 1309, 1319-20 (D.C. Cir. 1995) (upholding technical rule
modifications that effectively increased service areas of incumbent licenses); Replacement of Part 90 by Part 88, Report and
Order and Further Notice of Proposed Rule Making, 10 FCC Rcd 10076 (1995) (establishing a narrowband channel plan for
incumbent PLMRS licensees, along with new equipment type acceptance requirements, to transition existing and new PLMRS
services to more spectrally efficient technologies). See also Expanding Flexible Use of the 3.7 to 4.2 GHz Band, Report and
Order and Proposed Modification, 35 FCC Rcd, 2343 (2020) (determining that incumbent satellite licensees could be relocated
to smaller portion of C-band without restricting ability of incumbents to provide comparable service, in part because of
availability of compression technologies).

293 Alliance for Automotive Innovation Comments at 36; ITS America Comments at 15. See also General Motors Comments at
13 (cutting 60% of the ITS spectrum may violate Section 312). Section 312 of the Communications Act sets out the
Commission’s authority to revoke a license. See 47 U.S.C. § 312.
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2% We note here the particularities of ITS licensing. RSUs are individually, geographically licensed, while OBUs are licensed by
rule. To the extent that we do shorten the terms of, terminate or modify the renewal expectancy of RSU licenses, the
Commission’s broad regulatory authority covers the comparable modification of the related license-by-rule service through the
rulemaking process. Here, the fate of the OBUs, as the licensed by rule dimension of the ITS, would be tied to that of the RSUs,
as the individually licensed dimension.

295 Pub. L.105-178, § 5206(f), 112 Stat. 107 (1998).
2% Cisco Systems, Inc. Comments at 5-6.

297 |Indeed, Cisco admits that “it is true the [TEA] did not call out the 5.9 GHz band or require anything other than a rulemaking
proceeding be conducted” Id. at n.4.

298 Amendment of Parts 2 and 90 of the Commission’s Rules to Allocate the 5.850-5.925 GHz Band to the Mobile Service for
Dedicated Short Range Communications of Intelligent Transportation Services, ET Docket No. 98-95, RM-9096, Report and
Order, 14 FCC Recd 18221 (1999) (1999 DSRC Allocation R&O).

299 47 US.C. § 303; Teledesic, 275 F.3d at 79.
300 |TS America Comments at ii-iii, 12-15.
301 |TS America Comments at ii-iii, 12-15.

302 47 US.C. § 151.

47



S kK FCC-CIRC2011-01

E. 58 Of H|8: ZNX 24

121. L2l 59 GHz tHYQ| &H& 45 MHz CHY S H|HS 8= MY I 22 = Ues o=
ot 7[EQ[ TS TS| AYAE AE 30 MHz LHYC = HMeA|Z [ 28&Es HTHEES HESIRICL 03 74X
SHES EH MER dHMESCE ¥4Il 282 HI8EL 4Ys| wCht= ZE0| O|2LC}) Wi-Fi sH2 =EA|
7|8 Mt 0|dE HHEAZ £ US A2E OyTCh Tt EEQl AMEHE ALSIHEtE 2023-2025E
Atolofl #ixf Ztk|2 ofd eMS =2, O 7|7 MHZE 1729 2o 0|50| MZ Loz ofisirts BE C
Ol= ol2fgh Aitg S Yy ENE HYSIACL R2l= Lot 59 GHz CHYQ| HIHS A2 2025
2N o0z R AS L /UX|T O|F HMA[SHK| 2 A2 29 o40| s ExHolgte AE &
Y| HoF2{= O[Tk 12F SA0f 45 30 MHz i TS 822 A& EESIY oixf & Oj2fo] TS Ate
XHE0| O] CHHOIM MBSHE MHIAE AZY = JAZF 8SIRUCE AEE Q2= 7|&EQ WS AIYAE0|
AR 30 MHz YR O|FY I 2Q&= Y3 O|MH[EE 12{stn 304 0|23t H|-E0| Al =& JtX|of H]
SHA OfR HCte AE2S LHRICE

1. 71§
122. & FCCOl HMotS golsh 7|32 Moz RAND @t4A°| F(RAND 5.9 GHz Study)S

2 RAND
XSSO O ATOAM 59 GHz LHYS H|HS =2 IHYIStH Azt 8229 Zaf LHX| 1,899 2o &
& 0|50 M2 Aoz OF5IU2M, 305 O|ECH: HYS| 2 F£XE 04D Wi-Fi Forward(2020 Wi-Fi
Forward Study)?t HMA|SH O &%= 2022t 2025 ALO[Off QF 2809 =2{9| O|50] ¥Z Ho= o=st dt
0306 XS AL ARTF HAE B AMXHOZ Mg Z{O=Z HYLC HHH TS X|X|XEL FHSL7|E o|2st &
TO|A MAITH HHE B8EO 2 TSS| Y S IE |FXISHHA ¥
CH307 J12{Lt RANDS} Wi-Fi Forward®| S0 CHeHA =22 M 7|8t =EXte 72| giie, ofzfoles <2[9f

303 This specification discounts benefits by 7% each year. See Office of Management and Budget, Circular A-4, Regulatory
Analysis, 33 (Sept. 17, 2003), https://obamawhitehouse.archives.gov/omb/circulars_a004_a-4/#a (OMB Circular A-4) (stating that
a real discount rate of 7% should be used as a base-case for regulatory analysis). If we instead discount by 3%, the present
value of benefits over 2023-2025 is $19.3 billion.

304 Specifically, we limit cost considerations to the costs of transitioning existing licensees to the upper 30 megahertz of the 5.9
GHz band. As discussed below, we do not recognize additional costs of transitioning to C-V2X or irrecoverable, sunk costs. Infra
para. 139. Nor do we recognize costs associated with advanced applications without demonstration that such applications

would yield benefits above and beyond those already anticipated from basic ITS and non-ITS safety applications. Infra para. 136.

305 | etter from Diana Gehlhaus Carew, Doctoral Fellow, RAND Corporation, to Marlene H. Dortch, Secretary, FCC, ET Docket No.
13-49, Attach. at x (filed Dec. 13, 2018) (RAND 5.9 GHz Study); see OTl and Public Knowledge Comments at 10; TechFreedom at
5; see also Letter from Thomas A. Schatz, President, Citizens Against Government Waste, et al., to Ajit Pai, Chairman, FCC, ET
Docket No. 19-138, at 2 (filed Dec. 4, 2019) (CAGW, et al. Dec. 4, 2019 Ex Parte) (claiming that “opening the 5.9 GHz spectrum
for unlicensed use will contribute up to $100 billion to GDP").

306 Raul Katz, Telecom Advisory Services, LLC, Assessing the Economic Value of Unlicensed Use in the 5.9 GHz & 6 GHz Bands at
5 (Apr. 2020), http://Wi-Fiforward.org/wp-content/uploads/2020/04/5.9-6.0-FINAL-fordistribution. pdf (2020 Wi-FiForward Study);
see CAGW Reply Comments at 2; Comcast Reply Comments at 6; ICLE Reply Comments at 3; NCTA Reply Comments at 61-62;
Letter from Bartlett Cleland, Executive Director, Innovation Economy Institute, et al,, to Ajit Pai, Chairman, FCC, ET Docket No.
19-138, at 1 (filed Apr. 27, 2020).

307 AASHTO Comments at 21; Honda Comments at 10; IEEE 1609 Comments at 3; ITS of America Comments at 24; New York
City Comments at 3; US TAG Comments at 4; Washington State DOT Comments at 3; Dr. Richard Roy Reply Comments at 3; ITS
of America Reply Comments at 13.
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308 Some commenters argue that the RAND estimates are based on Wi-Fi usage in all 75 megahertz of the 5.9 GHz band rather
than 45 megahertz as the Commission proposed. See, e.g., Dynamic Spectrum Alliance Comments at 3; IEEE 1609 Comments at
4; ITS of America Comments at 24; Panasonic Comments at 10; US TAG Comments at 4.

309 NCTA Comments at 27, n.109; OTl and Public Knowledge Comments at 9, n.14; Comcast Reply Comments at 5.
310 NCTA Comments at 5; OTI and Public Knowledge Comments at 10.

311 CAGW, et al. Dec. 4, 2019 Ex Parte at 1; NCTA Comments at 5-6; OTl and Public Knowledge Comments at 10.
312 NCTA Comments at 5; OTI and Public Knowledge Comments at 11-15; NCTA Reply Comments at 1-2.

313 Dynamic Spectrum Alliance Comments at 2-3; NCTA Comments at 16-17; OTl and Public Knowledge Comments at 7, 15, 31;
WISPA Comments at 3-4; Comcast Reply Comments at 10-12.

314 Commenters citing a November 20, 2019 Ex Parte include AASHTO Comments at 2-3, 6, 20-21; COTA Comments at 7; CVSA
Comments at 1; DSRC Auto Safety Alliance Comments at 5; GWTCA Comments at 2; HATCI at 2; Honda Comments at 10; IEEE
1609 Comments at 4; ITS Ml Comments at 2; MEMA Comments at 3; SAFE Comments at 3; US TAG Comments at 5; AAl Reply
Comments at 14; Dr. Richard Roy Reply Comments at 3. See Letter from Elaine L. Chao, Secretary, U.S. DOT, to Ajit Pai,
Chairman, FCC at 1 (filed Nov. 20, 2019), https://www.highways.org/wp-content/uploads/2019/12/sec-chao-letter-5.9-11-20-
19.pdf. Commenters citing U.S. DOT Reply Comments include AT&T Reply Comments at 13-14; Continental Reply Comments at
26; ITS of America Reply Comments at 10; Texas DOT Reply Comments at 1-2. See U.S. DOT Reply Comments, attaching Letter
from Steven G. Bradbury, General Counsel, U.S. DOT, to Ajit Pai, Chairman, FCC, Supplementary Technical Comments at 8.

315 Car 2 Car Communication Consortium Comments at 7; COTA Comments at 7; DSRC Auto Safety Coalition Comments at 4,
n.6; HATCI Comments at 18; Minnesota DOT at 2, n.ii; NAFA Comments at 2; SANDAG Comments at 4-5; Volkswagen
Comments, Attach. at 5; Advocates for Highway & Auto Safety at 1.

49



GHEPH B E MR AT FCC-CIRC2011-01

ool FYNLE2 DEHHYNHTSAC| W53 ZHT HISOPs U T2 AT EeHE| YU

125, EEXESS T FIIIS TS FOH4 (AL WYY DESE, 24D U AEX of
O ST BT HGO| WHT 4 UCKD SIYOL ChEEC| FP 0|23 H|SS TS BRO| gl HO|CEe
OfF =TWASS voxot BAUSO] A7 MEY HA U A STY YA AFOHACH0 OE =BASS F
T4 TPl JEUHS WeHE & Yoo, SOl £ FAFY, =27|4FE Jlz L 88 JlE S0/ 7|
SHEBICHD 7| Pk

126. 5 Cf YEHol =BO2L 59GH LS METSHH O/F Lfo| ITs THato] =2iF A of2
S YR UKUCE? 0|9t BABIO ASASAAYAAL FHEI|S O[FO| VX822 MAH S EEsI0]
514 O[LHO| Z|23h ST fo SHYZ Afe W TR VYAl MXIE HOIX|E o2t +25 HEsIEY
ITSO| 1 5.9 GHz CHSj0| BEh=|ofof Bhckm ks

127 OIXIYOE ITs 8BRS FHIIS 7I¥AL I Fuo DN, 2

thet Ol Wadol XS QAB8H0{323 7|EF2 TS W] AMYAE2 MER A2HoZE Hed=0
Cl

o —
288 Aol2td otRACt: =FAE2 Eob A, JE S Al S0i7h ¥ FAIF FCCOL

316 AAl Comments at 7; DSRC Auto Safety Alliance Comments at 10; Car 2 Car Communication Consortium Comments at 7;
HATCI Comments at 2; ITS of America Comments at 25; NXP Semiconductors Comments, Attach. at 1; Panasonic at 6; AAl Reply
Comments at 9; ITS of America Reply Comments at 10; TxDOT Reply Comments at 2. The NTHSA analysis is part of NHTSA's
2017 V2V NPRM. See U.S. DOT, NHTSA, Federal Motor Vehicle Safety Standards; V2V Communications, 82 Fed. Reg. 3854
(January 12, 2017), https://www.govinfo.gov/content/pkg/FR-2017-01-12/pdf/2016-31059.pdf (NHTSA V2V NPRM).

317 AAl Comments at 7; u-blox comments at 3-4 (citing James R. Sayer, Carol A. C. Flannagan, Andrew J. Leslie, The Cost in
Fatalities, Injuries and Crashes Associated with Waiting to Deploy Vehicle-to-Vehicle Communication, University of Michigan
Transportation Research Institute Report (Mar. 1, 2018), http://www.umtri.umich.edu/whatwere-doing/news/cost-fatalities-
injuries-and-crashes-associated-waiting-deploy-vehicle-vehicle (University of Michigan V2V Report)); IEEE 1609 Comments at 8-
9; US TAG Comments at 8 (citing J. Chang et al.,, Estimated Benefits of Connected Vehicle Applications: Dynamic Mobility
Applications, AERIS, V2| Safety, and Road Weather Management Applications, U.S. DOT, ITS Joint Program Office Report No.
FHWA-JPO-15-255, at vii (Aug. 2015), https://rosap.ntl.bts.gov/view/dot/3569 (US DOT 2015 Connected Vehicle Report)).

318 AAl Comments at 13; AASHTO Comments at 3; Honda Comments at 10; ITS of America Comments at 14; Panasonic
Comments at 7; SAFE Comments at 3; Washington State DOT Comments at 3; U.S. DOT Reply Comments at 2; AAl Reply
Comments at 7; ITS of America Reply Comments at 13-14; Texas DOT Reply Comments at 2.

319 TS of America Comments at 26-27; SAFE Comments at 3; US TAG Comments at 4, 8; Dr. Richard Roy Reply Comments at 3;
ITS of America Reply Comments at 11-12.

320 See e.g., Minnesota DOT Comments at 2; NXP Semiconductors Comments, Attach. at 2, 3. Truck platooning refers to the use

of ITS to link multiple trucks in a convoy.

321 See, e.g., AASHTO Comments at 3; Car 2 Car Communication Consortium Comments at 1; Continental Comments at 9;
Minnesota DOT Comments at 2; U.S. DOT Reply Comments at 35, 38-39.

322 | etter from John Bozzella, President and CEO, AAl, to Elaine Chao, Secretary, US DOT and Ajit Pai, Chairman, FCC, ET Docket
No. 19-138, at 2 (filed Apr. 23, 2020) (AAIl Apr. 23, 2020 Ex Parte).

323 U.S. DOT Reply Comments at 37-38. Certain state DOTs also enumerated costs specific to DSRC projects in their state. See,
e.g., Minnesota DOT Comments at 5; George DOT Comments at 2.

324 AASHTO Comments at 7; DSRC Auto Safety Coalition Comments at 13; Minnesota DOT Comments at 2; NXP Semiconductors
Comments, Attach. at 2; AAl Reply Comments at 13.
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325 |daho DOT Comments at 2; Montana DOT Comments at 2; New York City Comments at 1-2; North Dakota DOT Comments
at 2; Washington State DOT Comments at 2; Wyoming DoT Comments at 3; U.S. DOT Reply Comments at 35-36.

326 CAGW Reply Comments at 2-3; Comcast Reply Comments at 17; ICLE Reply Comments at 5; NCTA Reply Comments at 65;
Brattle 5.9 GHz Analysis at 5-7.

327 Brattle 5.9 GHz Analysis at 9-10.

328 Comcast Reply Comments at 17; NCTA Reply Comments at 23-26, 65.

3

N

9 Brattle 5.9 GHz Analysis at 14.
330 NCTA Reply Comments at 67-68; Brattle 5.9 GHz Analysis at 12.
31 The Free State Foundation Comments at 7-8; OTI and Public Knowledge Comments at 16-17. See also, supra para. 123.

332 Although much of the spectrum that makes up these additional channels is located in the U-NII-3 band, we attribute the
entire benefit to the spectrum being made available because these channels would not exist but for the additional 45
megahertz of spectrum made available in the U-NII-4 band through this First Report and Order.
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333 For a table of available channels, including those in the 6 GHz band, see 6 GHz Report and Order, 35 FCC Rcd at 3902, Table
6. We note that because we include channels in the 6 GHz band, our calculations are likely conservative because of the power
limitations in that band compared to those in the U-NII-4 band, which would likely lead to greater reliance on the latter. For
examples, indoor devices using 160-megahertz channels in the U-NII-4 band will be able to rely on 36 dBm of power compared
to 27 dBm in the 6 GHz band. See 6 GHz Report and Order, 35 FCC Rcd at 3889-90, para. 103.

334 The Free State Foundation Comments at 7-8 (noting that existing unlicensed bands “could be rendered unusable by
increasing demand,” and that "by one estimate we're going to need to find 1600 [megahertz] of additional unlicensed spectrum
to meet busy-hour demand by 2025"); NCTA Comments at 5-7 (asserting that although 5G will provide more bandwidth, “it will
also support so much more data usage that even more [Wi-Fi] offload is require[ed]."). Moreover, as we show in Appendix C,
our finding that benefits outweigh costs does not require full use of the U-NII-4 band. Infra Appendix C, para. 11.

335 For example, there are already two 80-megahertz channels used commonly by Wi-Fi. The additional spectrum would allow
use of one additional 80-megahertz channel. Assuming that this new channel would be fully used, traffic would increase by 50%
based on the proportion, one new channel to two old channels.

336 Qur traffic distribution assumptions are specified in Electronic Communications Committee, ECC Report 302, at 22 (May 29,
2019), https://docdb.cept.org/download/cc03c766-35f8/ECC%20Report%20302.pdf.

337 Additional infrastructure investment includes alternatives such as multiple input/multiple output (MIMO). With massive
MIMO, a future is envisioned where hundreds or thousands of antennas are used to serve a set of users. There are, however,
practical limits to how many antennas can be deployed at conventional towers and rooftop locations, for example, determined
by the array dimensions allowed by the site owner, the weight, and the wind load. Additionally, massive MIMO faces
deployment challenges, including pilot contamination, channel estimation, precoding, user scheduling, hardware impairments,
energy efficiency, and signal detection that need to be addressed before it can achieve its promised advantages. See, e.g.,
Bjornson, Emil, et al., Massive MIMO is a reality—What is next?: Five promising research directions for antenna arrays, 94 Digital
Signal Processing (2019); Robin Chataut and Robert Akl, Massive MIMO Systems for 5G and beyond Networks—Overview,
Recent Trends, Challenges, and Future Research Direction, 20 Sensors (2020).

338 CISCO, VNI Complete Forecast Highlights, United States - 2022 Forecast Highlights, at 1-2 (2018).

339 Specifically, we use projections of the price per GB for fixed U.S. broadband plans based on the Consumer Price Index (CPI)
for “Internet services and electronic information providers” and a baseline price estimate from the Commission’s 2018
International Broadband Data Report. U.S. Bureau of Labor Statistics, Databases, Tables & Calculators by Subject, Internet
Services and Electronic Information Providers, https://data.bls.gov/timeseries/CUURO000SEEEO3?output_view=data (last visited
Oct. 27, 2020); International Comparison Requirements Pursuant to the Broadband Data Improvement Act, GN Docket No. 17-
199, Sixth Report, 32 FCC Red 978, 1035, Table 3. We also used alternative approaches that led to higher GDP estimates. Every
approach assumes that Wi-Fi revenue from transactions between ISPs and their customers is proportional to increases in Wi-Fi
traffic. Additionally, each approach incorporates fixed broadband prices and revenues because Wi-Fi traffic is typically paid for
indirectly via a fixed broadband subscription.
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340 |f we instead discount by 3%, the present value of benefits over 2023-2025 is $19.3 billion. Alternatively, discounting by 7%,
but relying instead on the Census Bureau’s national revenues data for fixed Internet services, we estimated a present value of
benefits of $34.8 billion over 2023-2025.

341 59 GHz NPRM, 34 FCC Red at 12626-27, para. 65.
342 59 GHz NPRM, 34 FCC Red at 12626, para. 65 & n.108.
343 RAND 5.9 GHz Study at 25-32.

344 5.9 GHz NPRM, 34 FCC Rcd at 12626-27, para. 65 & n.109. Specifically, the RAND 5.9 GHz study attempts to estimate the
percent by which GDP would increase in response to a broadband speed percentage increase (an elasticity) by regressing U.S.
state GDPs on U.S. state broadband speeds. RAND then uses this elasticity to predict the added GDP based on their estimate of
the increased broadband speed from repurposing 5.9 GHz spectrum. RAND 5.9 GHz Study at 14-21.

345 The 2020 Wi-FiForward Study attempted to resolve our concerns with the regression found in the RAND 5.9 GHz Study by
including quarterly-lags of GDP as an independent variable to capture factors omitted from the RAND regression. 2020 Wi-
FiForward Study at 25-26. However, this does not address our core concern that speeds could be explained by GDP, as we
noted that GDP could determine speeds over long time periods when we discussed the use of lagged speeds in the RAND 5.9
GHz Study. 5.9 GHz NPRM, 34 FCC Rcd at 12626-27, para. 65 & n.109.
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346 See OMB Circular A-4 at 2 (stating that in evaluating properly the benefits and costs of regulations, we must explain how
the actions required by the rule are linked to expected benefits).

347 As an example of how actions required by a rule are linked to expected benefits, OMB Circular A-4 suggests that agencies
might “indicate how additional safety equipment will reduce safety risks.” We interpret this guidance to mean that we cannot

accept commenter assessments of prospective safety improvements or reductions unless these are linked to the Commission’s
proposal. OMB Circular A-4 at 2.

348 |n doing so, we reject comments advancing such quantifications for the purpose of comparing benefits and costs.

Specifically, we reject comments listed in supra note 314, note 315, and note 318.
349 See NHTSA V2V NPRM.

350 NHTSA V2V NPRM, 82 Fed. Reg. 3885, 3969, 3986. Specifically, NHTSA proposed to require basic safety message
transmissions on a single 10 megahertz channel paired with secondary cellular, Wi-Fi, or satellite communications. NHTSA V2V
NPRM, 82 Fed. Reg. 3969, 3986. NHTSA's analysis focused on the intersection movement assist and left turn across path
applications, safety benefits the agency viewed as being least likely to be replicated by alternative non-ITS safety enhancing
technologies. NHTSA V2V NPRM, 82 Fed. Reg. 3969.

351 Similarly, the University of Michigan V2V Report sought to estimate the cumulative cost associated with a delay in
mandating V2V capability on new vehicles caused by waiting for a new technology like C-V2X (University of Michigan V2V
Report at 2-4). The report relied on the counterfactual assumption that a DSRC-based V2V technology could be ready to deploy
on all new vehicles starting in 2019. Because we know this was not the case, the ensuing cost estimate is made inaccurate by

continued development of C-V2X technology.

352 Specifically, we disagree with comments of AAl, DSRC Auto Safety Alliance; Car 2 Car Communication Consortium, HATCI, ITS
of America, NXP Semiconductors, Panasonic, TxDOT, u-blox, IEEE 1609, and US TAG on this point.
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353 See, e.g., Car 2 Car Communication Consortium Comments at 2-4; Continental Comments at 4-5; U.S. DOT Mar. 13, 2020 Ex
Parte at 30-32.

354 NHTSA V2V NPRM, 82 Fed. Reg. 3885, 3969, 3986.
355 See e.g., 5GAA Comments at 28-31.

356 For example, extrapolating from estimates in a US DOT connected vehicle report, commenters (US TAG Comments at 4, 8;
Dr. Richard Roy Reply at 3) claim an estimated annual reduction in traffic of 280 million hours and reduced carbon dioxide
emissions of 400,000 tons associated with V2I. However, this and other studies do not stipulate that 75 megahertz of ITS
spectrum is necessary to achieve this. US DOT 2015 Connected Vehicle Report at 18. In particular, many connected vehicle
studies studying the potential environmental benefit of ITS assess the efficacy of algorithms (e.g., for signal control) in a
simulated environment irrespective of the underlying communications technology or spectrum band that permits connectivity.
See e.g., Hao Liu, Xiao-Yun Lu, and Steven E. Shladover, Traffic signal control by leveraging Cooperative Adaptive Cruise Control
(CACC) vehicle platooning capabilities, 104 Transportation Research Part C: Emerging Technologies (2019); Jongryeol Jeong et al.,
Implementation of Model Predictive Control into Closed-Loop Micro-Traffic Simulation for Connected Automated Vehicle, 52
IFAC-PapersOnLine (2019); Yunfei Hou and Qing He, Cooperative and Integrated Vehicle and Intersection Control for Energy
Efficiency (CIVIC-E2), 19 IEEE Transactions of Intelligent Transportation Systems (2018).

357 |TS of America Comments at 27.

358 See, e.g., Department of Energy, Office of Energy Efficiency & Renewable Energy, Platooning Trucks to Cut Cost and Improve
Efficiency (Feb. 5, 2018), https://www.energy.gov/eere/articles/platooning-trucks-cut-cost-and-improve-efficiency (citing a figure
of 4%).

359 Recent research is concerned with potential adverse impacts of truck platoons on other traffic and safety. See e.g., Meng
Wang, et al., Benefits and Risks of Truck Platooning on Freeway Operations Near Entrance Ramp, 2673 Transportation Research
Record, 588 (2019); Timo Faber, et al., Evaluating Traffic Efficiency and Safety by Varying Truck Platoon Characteristics in a Critical
Traffic Situation, Transportation Research Record, DOI: 10.1177/0361198120935443 (2020).

360 Press Release, Daimler, Daimler Trucks invests half a billion Euros in highly automated trucks (Jan. 2019),

https://media.daimler.com/marsMediaSite/en/instance/ko/Daimler-Trucks-invests-half-a-billion-Euros-in-highly-automated-
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trucks.xhtml?o0id=42188247 (Daimler notes that it is “reassessing its view of platooning” because years of testing “show that fuel
savings, even in perfect platooning conditions, are less than expected and that those savings are further diminished when the
platoon gets disconnected and the trucks must accelerate to reconnect” Daimler further indicated that its analysis “shows no

business case for customers driving platoons” in the U.S.)
361 Brattle 5.9 GHz Analysis at 10-11.

362 | etter from John Bozzella, President and CEQ, Alliance for Automotive Innovation (AAl), to Elaine Chao, Secretary, US DOT, ET
Docket No. 19-138, at 1-2 (filed Apr. 28, 2020) (AAl Apr. 28, 2020 Ex Parte).

363 AAl Apr. 28, 2020 Ex Parte at 1.
364 AAl Apr. 28, 2020 Ex Parte at 1-2.

365 |n particular, the “industry-wide build out requirement” (AAIl Apr. 23, 2020 Ex Parte at 2) does not lay out an enforcement
mechanism for individual participants to ensure that the proposed commitment is satisfied in the aggregate. See NCTA Reply
Comments at 40.

366 For instance, the proposed commitment is incremental to existing deployments and consists of two, competing, non-
interoperable technologies. Moreover, even if each radio represented deployment of a single V2X capable vehicle—which the
proposed commitment makes clear is likely not the case—the final deployment would represent less than 2% of the more than
270 million registered vehicles in the U.S. See AAIl Apr. 23, 2020 Ex Parte at 2; U.S. DOT, Bureau of Transportation Statistics,
Number of U.S. Aircraft, Vehicles, Vessels, and Other Conveyances, https://www.bts.gov/content/number-us-aircraft-vehicles-
vessels-and-other-conveyances (last visited Oct. 27, 2020).

367 U.S. DOT Reply Comments at 37.
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368 See, e.g., Colorado DOT Comments at 1-2; Georgia DOT Comments at 4.

369 We note that this is notwithstanding certain commenters’ alternative arguments for why transition costs are likely overstated.
See, e.g., Brattle 5.9 GHz Analysis at 13-15.

370 See, e.g., Brattle 5.9 GHz Analysis at 12-13.

371 U.S. DOT Reply Comments at 36.
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372 See National Highway Traffic Safety Administration (NHTSA), Department of Transportation (DOT), Federal Motor Vehicle
Safety Standards; V2V Communications Notice of Proposed Rulemaking (NPRM). 82 FR 3854, which states new V2X
requirements, if adopted, would phase-in two model years after the final rule is adopted to accommodate vehicle

manufacturers’ product cycles.
373 GDOT Comments at 4.

374 47 CFR § 95.305 Authorization to operate Personal Radio Services stations; Part 95, Subpart L DSRC On-Board Units. Part 95
rules apply to the Personal Radio Services and provide for a variety of personal communications, radio signaling, and business
communications. “Licensed-by-rule” means that an authorized user can access the entire available spectrum without an
individual station license document and is instead authorized to operate as long as the operations are in accordance with the

applicable service rules. See 47 U.S.C. § 307(e). Thus, while all spectrum use is shared among users who meet the eligibility and
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technical qualifications and no one has exclusive rights to any portion of the spectrum, those users are collectively afforded

interference protection vis-a-vis other services, based on the allocation status under which they operate.
375 47 CFR 90.377.

376 47 CFR §§ 90.375, 90.379, 95.3189.

377 47 CFR §§ 90.377(b), 95.3163.

378 47 CFR 8§ 90.377(b), 95.3163.

379 47 CFR §§ 90.377(b), 90.377(d)(2), 95.3163, 95.3159(a)(2).
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380 Similarly, as the First Report and Order allows parties to use existing regulatory processes such as STA or experimental
licensing to operate C-V2X stations now, we are particularly interested in steps these licensees can take to enable coexistence
with DSRC and their effectiveness—recognizing that STA operations occur on a secondary, non-interfering basis to licensed

operations (such as ITS licensees with DSRC deployments operating during the transition period).
381 47 CFR 8§ 90.377(b), 95.3163.

382 47 CFR §§ 90.377(b), 95.3163.
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383 47 CFR §§ 90.377(d), (e).
384 47 CFR § 90.375(a).
385 47 CFR § 90.375(c).
387 47 CFR § 90.377(b).
388 47 CFR § 90.377(b) n.1.

386 47 CFR § 90.7.
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38 5GAA Mar. 9, 2020 Ex Parte.

390 5.9 GHz NPRM, 34 FCC Rcd at 12618, para. 38; see also 5GAA Petition for Waiver at 16 and 3GPP, Release 14,
http://www.3gpp.org/release-14.

391 5.9 GHz NPRM, 34 FCC Rcd at 12618, para. 38.
392 5GAA Mar. 9, 2020 Ex Parte.

393 The Commission asked similar questions regarding measurement standards in the 5.9 GHz NPRM but received little
comment. See 5.9 GHz NPRM. 34 FCC Rcd at 12618-19, paras. 39-41.

394 47 CFR § 95.3167.
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395 59 GHz NPRM, 34 FCC Rcd at 12618, para. 38.
3% 5GAA Mar. 9, 2020 Ex Parte.

397 See "Compatibility of Federal Systems Operating in the 5850-5925 MHz Band with Intelligent Transportation Systems and
Unlicensed National Information Infrastructure Devices.” National Telecommunications and Information Administration, Section

ITS Deployment and Technical Parameters at 11-.
398 47 CFR § 1.1310.
399 |d

400 3GPP Release 16, 3rd Generation Partnership Project Technical Specification Group Services and System Aspects (2020).
https://www.3gpp.org/release-16.

401 59 GHz NPRM, 34 FCC Rcd at 12618, para. 38.
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402 These out-of-band emission limits are consistent with those requested by 5GAA. See 5GAA Apr. 3, 2019 Ex Parte at Appendix
C.

403 5GAA Mar. 9, 2020 Ex Parte.
404 5.9 GHz NPRM, 34 FCC Rcd at 12618, para. 36.
405 59 GHz NPRM, 34 FCC Rcd at 12616-17, para. 32.

406 See, e.g., U.S. DOT Reply Comments at 35-39; MnDOT Comments at 5; GDOT Comments at 1-2, 9-13; Texas DOT Comments

at 2; Pennsylvania DOT Comments at 4; Connecticut DOT Comments at 3.

40759 GHz NPRM, 34 FCC Rcd at 12611, para. 18.
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408 As the U.S. DOT has indicated, ITS operations to date have received substantial research and deployment investments,
including Federal, state, and local investment, over the years, and we seek comment on the availability of that or similar funding

for transitioning associated with the new band plan for ITS.
403 ITS America Reply Comments at 44.

410 The First Report and Order allows outdoor U-NII device operation under certain conditions and with Commission authorized

special temporary authority.
411 See Appx. A; NTIA Sept. 9, 2020 Ex Parte.

412 47 CFR § 15.711.
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413 47 CFR § 15.407(k).

414 For example, we expect that new devices would have capability to operate across multiple bands including the 5.150-5.250
U-NII-1 band, the 5.725-5.850 U-NII-3 band, the 5.850-5.895 GHz U-NII-4 band, the 5.925-6.425 U- NII-5 band and the 6.525-
6.875 U-NII-7 band.

415 See 5.9 GHz NPRM, 34 FCC Rcd at 12622-23, para. 53. The maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output power and
the maximum power spectral density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi. However, fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with directional gain

greater than 6 dBi without any corresponding reduction in transmitter conducted power. 47 CFR § 15.407(a)(3).
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416 Wi-Fi Alliance Comments at 2-3, 5-6.

417 WISPA Comments at 6. See also Letter from Claude Aiken, President and CEO, WISPA, to Marlen H. Dortch, Secretary, FCC,
ET Docket No. 13-49, at 1 (dated Oct. 26, 2018).

418 Comcast Comments at 10.

419 NCTA Comments at 45-46.

420 Microsoft Comments at 4, 7.

421 5GAA Comments at 44, n.129; Qualcomm Comments at 23.

422 Car 2 Car Comments at 18; US Technical Advisory Group Comments at 11.

4

N

3 Alliance for Automotive Innovation Comments at 26, n.27.
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424 Qualcomm Comments at 19-20.
425 ITSA America Reply Comments at 23, n.59.
426 See 5.9 GHz NPRM, 34 FCC Rcd at 12623, paras. 54-55.

427 GM Comments at 11; Toyota Comments at 18; Car 2 Car Comments at 18; IEEE 1609 Working Group Comments at 15, US

Technical Advisory Group Comments at 11; Volkswagen Comments at 9; and Ford Comments at 10.

428 See, e.g., Broadcom, Inc. and Facebook, Inc. Comments at 5-6; Dynamic Spectrum Alliance Comments at 4; Wi- Fi Alliance

Comments at 6-7.

429 WISPA Comments at 6.
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430 Letter from Chris Szymanski, Broadcom; Rob Alderfer, CableLabs; Alan Norman, Facebook; and Danielle Pifieres, NCTA, to
Marlene H. Dortch, Secretary, FCC, ET Docket No. 19-138 (filed July 31, 2020) (Compromise Proposal Letter) at 4.

41 1d. at 1, 5.
432 Wi-Fi Alliance Comments at 7-8; Reply Comments at 7.

433 Wi-Fi Alliance Reply Comments at 6-7. See also Revision of Part 15 of the Commission’s Rules to Permit Unlicensed National
Information Infrastructure (U-NII) Devices in the 5 GHz Band, ET Docket No. 13-49, First Report and Order, 29 FCC Rcd 4127
(2014) (U-NII 5 GHz Report and Order) (adding 5.825-5.850 GHz to the 5.725-5.850 GHz (U-NII-3) band and deferring a decision
on whether to allow unlicensed devices to use the 5.350-5.470 GHz (U-NII-2B) and 5.850-5.925 GHz (U-NII-4) bands), recon.
denied, Memorandum Opinion and Order, 31 FCC Recd 2317, 2324-25, para. 23 (2016).

434 Wi-Fi Alliance Comments at 2-3.

435 Revision of Part 15 of the Commission’s Rules to Permit Unlicensed National Information Infrastructure (U-NII) Devices in the
5 GHz Band, Memorandum Opinion and Order, 31 FCC Recd 2317, 2324, para. 23 (2016).
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436 See 5.9 GHz NPRM, 34 FCC Rcd at 12624, para. 58
437 SES Americom and Intelsat Comments at 4, 8-9.
438 SES Americom and Intelsat Reply Comments at 5.
439 NCTA Comments at 46.

440 Wi-Fi Alliance Comments at 5.

441 WISPA Comments at 7.

442 SES Americom and Intelsat Comments at 4.
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181. 1A B0 R FHEMONM RE= FE & M (TSQ odXf 2 E25H7| s AU U-
NIl-4 B& X0l Chsh 20dBM/MHz H|ghE fHESICE 22| AL U-NI-4 EX|7F H1A 20M 3 HEHMe
L2 U(F, ITS 20| 5.850-5.895 GHz CHHO|A Tetz|0fOF St= GX) Ol 1H T = O|2oh HetE ™
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Ol2{3t MQHEl THAl= NTIAQ TIOMEX| H= 2AM1p YX|oicte Fo| FF3Ch o M2 & mf AU U-NI-4
ZX|e| CtE JHUES HAdY AS HASHK| el IASES 0TS 4 AANM HHZ A0j0f St= 24,
Wrizd 2= gX % S CHHL A2 ZTs5to] 18 E0Met HHEAMO| MEbE 22 AL 7|52 S0k
g Zio|ct. Z20|AME 77| "2 XFel M MK ECH M3 +~F 6dBE M$HE Zo|Ct

443 47 CFR §8§ 15.401(a)(1), 15.407(a)(4). See also Unlicensed Use of the 6 GHz Band, ET Docket No. 18-295, Report and Order
and Further Notice of Proposed Rulemaking, 35 FCC Rcd 3852, 3886-87, para. 92 (2020).

444 Although one filer submitted letters on RF radiation concerns, that issue is outside the scope of this proceeding. See, e.g.,

Letter from Kevin Mottus, Outreach Director, California Brain Tumor Association (Aug. 20, 2020).
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445 See "Compatibility of Federal Systems Operating in the 5850-5925 MHz Band with Intelligent Systems and Unlicensed
National Information Infrastructure Devices.” National Telecommunications and Information Administration, ITS Deployment and

Technical Parameters at 11.
446 5GAA Ex Parte, Mar. 9, 2020.

447 See, e.g., Letter from Sean T. Conway, Counsel to the 5 G Automotive Association, to Marlene H. Dortch, Secretary, FCC, ET
Docket No. 19-138 (filed Sept. 9, 2020).
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448 NCTA Reply Comments at 2-4
449 Panasonic Comments at 14.

450 Panasonic Comments at 14.

451 U.S. DOT Reply Comments at 16.
452 1d at 9.

453 Don Butler, Ford Executive Director for Connected Vehicle and Services, Why We're Working with Qualcomm to Ensure
Everything in Cities Speaks the Same Language, Medium (Jan. 9, 2018), https://medium.com/cityoftomorrow/why-were-working-
with-qualcomm-to-ensure-everything-in-cities-speaks-the- same-language-98e0cc1bff18 (accessed Sept. 28 2020); 5GAA
Comments at 9-10.

434 Michael Calabrese and Amir Nasr, New America Open Technology Institute, “The 5.9 GHz Band: Removing the Roadblock to
Gigabit Wi-Fi" at 36 (2020).

455 Dynamic Spectrum Alliance Comments at 6; NCTA Comments at 2-3, 19.

456 |TS America Comments at 11-12; NCTA Comments at 2-3, and 19; Open Technology Institute at New America and Public
Knowledge Comments at 4-5; New America’s Open Technology and Public Knowledge Comments at 26-28; Michael Calabrese
and Amir Nasr, New America Open Technology Institute, “The 5.9 GHz Band: Removing the Roadblock to Gigabit Wi-Fi” at 28-
35 (2020); Dynamic Spectrum Alliance Comments at 6.

47 Amendment of Part 90 of the Commission’s Rules, WP Docket No. 07-100, Sixth Report and Order and Seventh Notice of
Proposed Rulemaking, FCC 20-137 (rel. Oct. 2, 2020); Facilitating Shared Use in the 3100-3550 MHz Band, WT Docket No. 19-
348, Report and Order and Further Notice of Proposed Rulemaking, FCC 20-138 (rel. Oct. 2, 2020).
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458 DSA Comments at 6.

459 NCTA at 3.

460 See 5 US.C. § 603.

461 See 5 U.S.C. § 603(a). In addition, the Notice and RFA (or summaries thereof) will be published in the Federal Register.

462 See 5 U.S.C. § 603(a).
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Latitude Longitude Exclusion Zone
Facility Name DD-MM-SS DD-MM-SS Radius (km)
North West
Anclote, Florida 28-11-18 82-47-40 54
Cape Canaveral, Florida 28-28-54 80-34-35 53
Cape San Blas, Florida 29-40-31 85-20-48 55
Carabelle Field, Florida 29-50-38 84-39-46 54
Charleston, South Carolina 32-51-48 79-57-48 55
Edwards, California 34-56-43 117-54-50 51
Eglin, Florida 30-37-51 86-24-16 116
Fort Walton Beach, Florida 30-24-53 86-39-58 56
Kennedy Space Center, Florida 28-25-29 80-39-51 98
Key West, Florida 24-33-09 81-48-28 54
Kirtland AFB, New Mexico 34-59-51 106-28-54 15
Kokeepark, Hawaii 22-07-35 159-40-06 49
MacDill, Florida 27-50-37 82-30-04 58
NV Test Training Range, Nevada 37-18-27 116-10-24 84 1
Patuxent River, Maryland 38-16-55 76-25-12 7
Pearl Harbor, Hawaii 21-21-17 157-57-51 55
Pillar Point, California 37-29-52 122-29-59 10
58
Poker Flat, Alaska 65-07-36 147-29-21
Port Canaveral, Florida 28-24-42 80-36-17 54
Port Hueneme, California 34-08-60 119-12-24 54
Point Mugu, California 34-07-17 119-9-01 81
Saddlebunch Keys, Florida 24-38-51 81-36-22 54
San Diego, California 32-43-00 117-11-00 54
San Nicolas Island, California 33-14-47 119-31-07 66 1
Tonopah Test Range, Nevada 37-44-00 116-43-0( 48
Vandenberg, California 34-34-58 120-33-42 74
Venice, Florida 27-04-37 82-27-03 54
Wallops Island, Virginia 37-51-23 75-30-41 68
White Sands Missile Range, New
Mexico 32-58-26 106-23-43 160
Yuma, Arizona 32-54-03 114-23-10 49
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18. HEQF ZtF 49| 5850-59250] Ot =S CHE1F 20| =835t 90.210E 2 =7d3tCt.

§ 90.210 W= OrA3,

* k * kx %
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Masks Frequency band audio low passfilter low pass
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* %k kK k % * k k k¥ % * k k k %
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* Kk k k% * k k k% * Kk k kK
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19. (@29 ®O| ZIF 102 L3 #0| =830 90.213- S +=Fotot.
§ 90.213 Ful QM.
(a) ***

105895-5925 MHz CHC| DSRC ZH|0f Ciet ot otEd2 2 Ho| &9 & MO FAE[0f ULt CHE 2E
FH[O| 42 Fht o882 7|X= H7tAMO| HA|E|0{OF SHCE

* k * kx %
SR B M — X|s¥ 25 A2 24 MH[A

20. M90.365% 0|22 £HFEZ Ch3at 20| =33ty st7 E M2 HMoTel IXE F7Yoirt
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21. Ml 903702 F7K5H CHEat 20| 5t B M2 #=Helith

§ 90.370 S| E FIt3-.
(a) M ttAHE| &M MH[A(DSRC) A|AHIE 5895-5925 MHz CHE O 253 4= QICt

(b) [R&O Al Q) O|™Of 371l DSRC 9152 [R&O A|HUYZEE 1H T MY SRH7IIX| 5850-5895 MHz
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£ olde £ Bl= 4% FCC= S47] MY, 2L =0| R &g, F7t EHE £ ofd &I XY E=
23AZt 2 YAt 52 HMetE 7te = Utk £ X21H XM ME AHE2 FCCol EHEHO| mEt o
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§90.371 M& T2 S MH| 2.
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* k k k%
(b) 5850-5925 MHz CHYOINM &&=
MOEMX| MH|AZEEH B

= A
= e
B UolMel 232 HEA Z7IHY|SHUEEEE Sof =Fs0fF ot

HIS
=

o+ 20| 83t 903718 WY

ehet.

= DSRC =2 EX|(RSU)= DSRC AFHO|M MX| O|FOf
8iCH DSRC RSU #&=2| 2¥2 otz =of| EAHE= ¢

> =
Ui

L ocation Latitude Longitude Coordination
Zone Radius
DD-MM-SS North DD-MM-SSWest (km)
Anclote, Florida 28-11-18 82-47-40 45
Cape Canaveral, Florida 28-28-54 80-34-35 47
Cape San Blas, Florida 29-40-31 85-20-48 47
Carabelle Field, Florida 29-50-38 84-39-46 36
Charleston, South Carolina 32-51-48 79-57-48 16
Edwards, California 34-56-43 117-54-50 53
Eglin, Florida 30-37-51 86-24-16 103
Fort Walton Beach, Florida 30-24-53 86-39-58 41
Kennedy Space Center, Florida 28-25-29 80-39-51 47
Key West, Florida 24-33-09 81-48-28 12
Kirtland AFB, New Mexico 34-59-51 106-28-54 15
Kokeepark, Hawaii 22-07-35 159-40-06 5
MacDill, Florida 27-50-37 82-30-04 47
NV Test Training Range, Nevada 37-18-27 116-10-24 86 1
Patuxent River, Maryland 38-16-55 76-25-12 6
Pearl Harbor, Hawaii 21-21-17 157-57-51 16
Pillar Point, California 37-29-52 122-29-59 36
Poker Flat, Alaska 65-07-36 147-29-21 13
Port Canaveral, Florida 28-24-42 80-36-17 19
Port Hueneme, California 34-08-60 119-12-24 24
Point Mugu, California 34-07-17 119-09-1 18
Saddlebunch Keys, Florida 24-38-51 81-36-22 29
San Diego, California 32-43-00 117-11-00 11
San Nicolas Island, 33-14-47 119-31-07 195
Tonopah Test Range, 37-44-00 116-43-00 2
Vandenberg, California 34-34-58 120-33-42 55
Venice, Florida 27-04-37 82-27-03 50
Wallops Island, Virginia 37-51-23 75-30-41 48
White Sands Missile 32-58-26 106-23-43 158
Yuma, Arizona 32-54-03 114-23-10 2
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SEEMAXNC 317HH) HIO[EH0O|A= 0 wat B4 AOoIH, = HHo e (b2 552 e 7tset o

23. MM 903728 F7I6tY CHE1h 20| MELIE M3 $7g3tCH
§ 90.372 DSRC 23 Q7 Atg,

(@) 90.370(b)0fl 2t &{7h= DSRC HSAX|AH= [2=Y & Q1e ME7|stE 7
GHz BE0AM 282 FTHHSE FCCol S&l0F stCt O

3 HMZ=Ll0foF Sot.

=22 o el 5.850-5.895
FE 152 O|L{0] ULSE &

ofm
Pl
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ne
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(b) Mg O Ol LYol 5850-5.895 GHz F=0A A% &HS5HH, HHQ FCC =X| GlO] HHAX|Xte
SH7t7t Arse 2 S=ECEH
24. (@t (o= o3 20| 83t 9037525 7H gttt

A R2H XS EHY

of 2 = 2
= 7t2E, F Es H30 Z7sto] MetE 2 o gt X2H XY HH7t L= ECh

ot

(0 BB|2X|XtE FCC 1A 8 3ilE RSUO L3 ULSOll AAE S5 Atz M2t 2t RSUE 230k otet T
X &t= zxo| SHUE flof OF Ul 7HX S 79 F tLIE ALEHY Xsd SAIAHE S&0 Eaet 7

2
92 ZH RSUE SElofF ot

RSU class Maximum output power (dBm)1 Communications zone (meters)
A 0 15

B 10 100

C 20 400

D 28.8 1000

1 IEEE 802.11p-20100 M= Hiot Zto|(&tn2 £%, § 90.379 &X).
25. MM 903792 CH21t 20| $HoiCk:
§ 90.379 S22 KXo 8t 7|= BEE.

(a) 5895-5905 MHz CHYO|A ZE3ts DSRC Z2H HX|RSUE 7|2 EE =X HI|HXSS 7D (IEEE)
802.11p-20102 ZT==oHjOF Lt

(b) O] MMO|M QFSt= EEL 5 USC. § 552 (a) ¥ 1 CFR ItE 510 t2p gk 2t 2X9| 5018 ot 0f
Adol HFxz sgEch 592 Adr EAFCC, 445 12th Street SW, Washington, D.C. 2055401 A Z At
g 4= Qlom, otz EAIE EMOM FE = UCHL NARAFE 7|2 )M E EEs 4= QT NARAO|A O] Xt=Z9|

25t LE www.archives.gov/federal-register/cfr/ibrlocations.html2 2

e A>orr
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(1) 802.11p-2010, IEEE HE 7| #F - A& A ==& HERA - &8 24 - Part 11: 4 LAN OiH 5
HOI(MAC) & =2 AIS(PHY) AMY +=7¢t 6: A& 2E0M2] F4 F£2010) 0| #E2 H7|HASSATLL
(IEEE), 3025 Boardwalk Drive, Suite 220, Ann Arbor, M| 48108, 1-855-999-9870, http://www.techstreet.com/ieee0f| Af

ojga 4+ Uk,

26. 2702 2 (e oI 20| £3st0] 90383HE AT

§ 95.383 O|=/7HLICt == O|F/HAR I 2K RSU SHE/X|.

0= S 7HUEE = Ol= 80 HWAZ Zho| ©FE0| HE 7ttt 3P 5895-5925 MHz LS| =d X9 A&=
X W7EX] Cheat 22 =0 M2t Z2H ZXRSU)R S o7t FOE Lk

* k k k%

(b) RSUE 28 + A= Het2 1T siTst= Biof wat, 0j=ap 7Lttt E= Ol=3r HAR ZH
ECt

Hos55 -7HQ £ MH|~
27. HMossol et Y= QI8EE Chalt &0| A% e=Ch
Hsh 47 US.C. 154, 303, & 307.
59| E - DSRC Atk THL TK|
28. MM 9531012 Cha1t 20| =g3iCk:
§ 95.3101 HeI.

0| 9 IE= M& CtAHZ| A MH|A(DSRC)Q| 5895-5925 MHz FOt4= CHY (2 Zo| § 90371 & ZX)0|AM H
&&|&= OBU(On-Board Unit)of|2t MEE|= &l8 Zatstn QUCE

29. MM 9531598 EIABI] EBSIAUAIL.
30. MM 9531632 Chaat 20| =Hsict

§ 95.3163 OBU Fi}s:,
DSRC A2 chah ZHX|(OBU)= 5895-5925 MHz CHEOA A= 4= QUCt
31. MM 9531672 Ch31t #0| =H3ICt:

§ 95.3167 OBU &4 &3 3L,

HE|LE S HEY + ALL= 70| &4dE 1Eg 5 ULt

o Of =o| FHY, |UE A= 717|2] SAF F=7F AFEA =X 20 HE[OIH O|Lf7t =8 EAE &
R}

32. MM 9531898 L3t #0| =H3ICt:
§ 95.3189 OBU 7| BE.

(@) 5895-5925 MHz CHYO|A ZEhE3h= DSRC AtgF ChZ FX|(OBU) S417] REE 7| BE ATA(EER
802.11p-20108 =5t = H7Z|0{0F Bt
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(b) O] ZO|M 27 BEE2 O|F 55 X552% (a) X 1 CFR IIE 510f [}2 ARt IEo| S0 Hiop 2 =
of #x2 EStECt 50& BE XAR2e HAELEAFCC(Federal Communications Commission, 445 12t street SW,
Washington, D.C. 20554)0l A1 ZALO| ALEE = AL, or2f HAIE EXOIM =olgh = UCE F7H7|F A (NARA)
M= HEO| 7tSStCE NARAOIAM O] AXt=2| 0|8 7ts Of R0 CHeh YE= 202-741-603022 TS}StALE

www.archives.gov/federal-register/cfr/ibrlocations.html@ £ 0| & 5}2}.

(1) 802.11p-2010, IEEE HE 7|& EE | 23 HERYKT - EF 24 - Part 11: 4 LAN O4H| F& X
O{(MAQ) X =2| AE(PHY) AHY =t 6: At SZo|Mel B4 F£(2010) O EEE2 T7| XSS T A(IEE),
3025 Boardwalk Drive, Suite 220, Ann Arbor, Ml 48108, 1-855-999-9870, http://www.techstreet.com/ieeeOl| A 0| &%

2+ Suct.

|
o
oz
>|.D

33. "951509 - ASTM E2213-03 DSRC EZ" HO| S22 H|AHSI0 LIE 959 HE AS 2FSIC}
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585 B
Mot 7

HM15407=E (a)3)2t (b)(5)&S Chadt &0] 7 stet.

gy

(3) 5.725-5.895 GHz CHYO| AL
(|) *kk

(i) 5.850-5.895 GHz CHSO|AM %53
2=+ 1 MHz CHYO|A 23 dBm eirp. & =4

= Ch Eot 2E Fhbg Yo
A eirpE 36 dBm2 ﬂrow oF EICt 5725-5.850 MEO|M ZHSot= AU B2 XH
GHz % 5.850-5.895 GHz CH2 36 dBm2| eirpES Z=IISiAME O EICH

(iii) 5.850-5.895 GHz CHYQ| MY HAMA EQIEQ| HOf stof Z&3st= Z2t0|¢
71719] AL, Ztf M3 AHEY U= 1MHz CHYO|A 17dBm eirp.& EItSIAE

s FoObg YO st A|Cf eirp.s 30dBmS Z=DpSHH OF EICH 5725-5850 GHz o
5.850-5.895 GHz LYol X{'E0N ZS3t= ZEI0|HE 7|7|= 36dBm2| eirpE XM=
ot ZCt

" om
Ok
rir

>
o

ol
Rl

bl
1o
ox

(iv) 5.850-5.895 GHz CHO|A =t Al 2
L= 1MHz CHYO|A 23dBm eirp.& 1A £ & Tt CiYo)| oist
A eirpe 36dBmE ZASiM= oF EICH S F2 XFE2 10F Y MHIAE Bz
Qe +EWMUM ZHS D= 30 O|AQ| Zt= oM | eirpE 21dBm(125 mW)2 H|sHs|
OF 3tCt 5725-5.850 GHz % 5.850-5.895 GHz CHEC| X{EONM ZtSsh= M M2 XF2
36dBm2| eirpE ZISHME OF EICH

(v) 5.850-5.895 GHz L0 %Sdt= S20|AUE FX|t AL WM ZAEE B
POl ZR2EZS ARSS{OF BiCt

ot

(vi) 5.850-5.895 GHz CHSOA S2i0|AHE J|7|&

SoffoF siCh ZE Z<R0, ML XFHo| EF KoM

Xt & HEQA 7tAUS AES [ M= X|FOZ ZHCHst
Il

EXSCh M2 A2 OE B2 AFez 32 5 UL

ooy a2

[

(vii) 5.850-5.895 GHz CHYO| He| MMA ZQIEQ| KO &0 ZSst= SEI0|AUE
KO 4R, A0 MY AHEYH UL ejrp. B M ¢ =CH A9 1MHz CHYO|A
17dBm S A& Fhb 0| Ciet X[ eirp.= 30dBmE ZatsfAl= ¢ EICh 5725-5.850
GHz ¥ 5.850-5.895 GHz CHYO| X{EO|M Zt&dt= Z2H0|AE 7|7|= 36dBm2| eirpE =
oAM= o =lot.

XX

N, ~

o

(viii) NTIAZ}F /X[ 3 2t& Oj7fH=s

mju
1
rir

Flag = As ofH =

1
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L=l Hel #+9 L{el 5.850-5.895 GHz CHY 9
Agt AlY IX[0f CHE A U-NII Mol 92 =H7|9

SHERI=/EE)2 BRI E(

AQ| U-NII ZHX|

=
[=)
x

o
—_
=g 8= Eolst

I L

&8 72 Ho)o= SHXOVLL

HEEX| Y=t

ST

5t7| 2l

|-7I—

Latitude Longitude Exclusion Zone
Facility Name DD-MM-SS DD-MM-SS Radius
North West (km)
Anclote, Florida 28-11-18 82-47-40 54
Cape Canaveral, Florida 28-28-54 80-34-35 53
Cape San Blas, Florida 29-40-31 85-20-48 55
Carabelle Field, Florida 29-50-38 84-39-46 54
Charleston, South Carolina 32-51-48 79-57-48 55
Edwards, California 34-56-43 117-54-50 51
Eglin, Florida 30-37-51 86-24-16 116
Fort Walton Beach, Florida 30-24-53 86-39-58 56
Kennedy Space Center, Florida 28-25-29 80-39-51 98
Key West, Florida 24-33-09 81-48-28 54
Kirtland AFB, New Mexico 34-59-51 106-28-54 15
Kokeepark, Hawaii 22-07-35 159-40-06 49
MacDill, Florida 27-50-37 82-30-04 58
NV Test Training Range, Nevada 37-18-27 116-10-24 84 1
Patuxent River, Maryland 38-16-55 76-25-12 7
Pearl Harbor, Hawaii 21-21-17 157-57-51 55
Pillar Point, California 37-29-52 122-29-59 10
58
Poker Flat, Alaska 65-07-36 147-29-21
Port Canaveral, Florida 28-24-42 80-36-17 54
Port Hueneme, California 34-08-60 119-12-24 54
Point Mugu, California 34-07-17 119-9-01 81
Saddlebunch Keys, Florida 24-38-51 81-36-22 54
San Diego, California 32-43-00 117-11-00 54
San Nicolas Island, California 33-14-47 119-31-07 661
Tonopah Test Range, Nevada 37-44-00 116-43-0( 48
Vandenberg, California 34-34-58 120-33-42 74
Venice, Florida 27-04-37 82-27-03 54
Wallops Island, Virginia 37-51-23 75-30-41 68
White Sands Missile Range, New
Mexico 32-58-26 106-23-43 160
Yuma, Arizona 32-54-03 114-23-10 49
EHE (a)3): FCCE %Ré st MHIAE HB35H7| I8 U-NII ’“XI% Ar8%te FAMANEOl O859 2o ¥
O £ A= & go|E AXHO| 2X0| A=K TEFsHOF St Z=s| Moot

* % % % %(h)(5) 5.850-5.895 GHz CHE OB &=
7|19 42

(I) *k*k

89

ASSHALE 5.725-5.895 GHzOl 2K *HDollM ZHSdte &

fjo

A
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-—

(i) SEI0|YUE 7|7| E= AQ HZ X|HO| ZQP 5895 GHz O|AQ BE £EE2L2 5dBm/MHzS| FA}
oS Z1KSHX| L0tO0F 8FH 5925 GHz O| A0 -27dBM/MHz2| MAtmtZ M ZHAs{oF SiCt.

—

(i) 5.725 GHz DOJ|2to] BE HEL 57 GHzOAM 10dBm/MHzZ MEMOZ FItst1 57 GHzO|A
15.6dBm/MHz2 MY F7}Sh= 5.7 GHzOIAM -27dBm/MHz2| erpE XIS =
* %k % k %

H90F - M2 EX| 0|F FM MH|X

3. MM 90365 LCIZ0 MEHHE 830l MEIE ME ME 909 SAZ £#7d5tn Hi

90.3702 Ciad Z0| =& 7otk
5%l M M- X5¥ uE A2" M MHA
P
5895-5925 MHz CHQIO| BE AMH|AZRO| MEB XZHC-V2X)Q| Fhtz= 2to|MlA 9l ARO| T3 773,
90.370 S| &F Fols.
P
4. OHE 900f Chst = Q8RS CHS2t 20| AL g=Ct

Ak 47 US.C. 154(i), 161, 303(g), 303(r), 332(c)(7), 1401-1473.

5. M 907 82 T8 B2 S4 MHZ(DSRC) =S MASHL, ZE AH[~0 2 &
2 2 F715ta, AP o FX|(OBU), E2H FX|RSU) R =2E HU BEHO oI5

§ 90.7 82|.

* k * kx %
SHEN NERE DBE MYANF(C-V2, M TEHY Z2IABEGPPIN Yo WS 24 J|Ho @
802 EERHI OSHA| 7, OIS 7, OSHA| 7t HOIEE A0l DESES M, BEH U J|et X
S MEAHA fSIAOIMI BT S SWHCE S BY T CV2X ALY B YA B
© MEf Y RIY OAIRIE MEY 4 ULk

* % *k * %

NE EHY FAOBY. MY BY B Yoz XY YL Z20| Mot FOHE BXY & At C

o
VX & Mcr OBUE AZOILE ALEHO| OF FOI7{Lt FA| MEfolM XS 4+ Tk OBUE st Ojyol £
S FIERD AHON SA LSBT SEs HH T2 HolH, U SR XY FOIL Aol
= o+25| Fo[ate ofCMLt S|8EICH XH&o| EAE OBUE £ MEfSl THE 950 2|73t FH | ol
HolEn E2@ CHRlRsU) % 7IEF OBUSH SAI%HTH HOHS OBUS B ol 95Tl mat FHHE BTt
ofglct
= HEARSY. WS 2L 2R SRS Mt AXE CV2x S4MICH RSUS MO AL &
o2 UE 4= UKB AY Er 202 u WA YA UL UE ST 4 Ych ¢, 2 TEo|
o[7etol 2EEIS RSUE 2831718 W FAE ST O, BUS Tt RS RSUS BT W 2o
NEE FAl Y 49 XS0 SBHCH RSUS HO|EIE OBUR SZ57Lt HO|E S metsict
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ZH C-v2Xel 42, Al =H
59l ® H— Fot 22 225t Y

6. (e&s CtSat Zo| 7™t 901758 +H™ich
§ 90.175 Fot¢ =EX 224,
(¢ r*
(16) 5895-5925 GHz CHYO|A = LIEQ| &tE MOf| 2 C-v2x HE MEE =28 K| 55)

7. Ct=2ah 20| tHat ()& 7HEst0 90.1798 +=FTiCh
§ 90.179 2iC| W& Fatx S|/

P
(f) 800 MHz O|&t2| &2, A2l =Xl Rzt S4MAF 7|80 M Q| It SF= SMR, 7H2l S4AF H0|F, LMS &
C-v2x B 2[ X0 QsiA Tt S| 8EICH & HHEQ| 6t WE M, P SE XHZESICL
Stel "1 — Ut 7| BEE

8. HO| ZtF 45 CH31h 20| =33t 90.210E & +H et

§ 90.210 W& OfA3.

* k k k%

Applicable Emission
Masks Frequency band

Mask for equipment with
audio low pass filter

Mask for equipment
without audio low pass filter

(MH2)

* x * % % * % *k * % * % %k % %
5895-59254

* x * % % * % *k * % * * % % %

4 5895-5925 MHz CHYQ| Cv2x AMH|A =2 FX| ZH|l= 2 LHEQ| Subpart MO 2t 2[EIC}

* % *k * %

©

oby

§ 90.213 Faj E.
(a) *k*k

10 5895-5925 MHz Ci<
CHE ZE ZH|ol 3%,

* k k k %

E

o9l B M—XI5E RE AAH
10.

§ 90.350 HE

Tl (@)°] EO| ZtF 102 CHEt Z

O| C-v2X AMH|x

T Y=

MM 903502

ZH|of et
23

= Al
[ L —

BlC|Q AMH|A

Ch5at 20| 78etLt:

A
e
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A SEUEAL-(TS) 2tE[2 MH|AE 2t 7|8 7|&8 F7te] 1§ d=2tof S, J7t2| Xsd ue
A28 st HEosts As SH=Z oty /X A ZLHZ MHA1UMS)E C-VX(FUAZMEE 2
= MH|A)E Zelottt Wo A4, 0|8 Ztstt Fits A XS 1S AL 2tC[ ME[A2] MH[A0 Cfet
S Q0 et #A2 0| kel Zofl HAIZof ATt

1. HM90.370= O|FHe| XM=& Cigdt 20| =gtttk

5895-5925 MHz CHYO| BE XpEH(C-V2X) AMH|A THE| Sl Fhts ALEO| 235 .
12. (@S Ct3ot Zo| 74™sto] 90.370E S +Hstch

§ 90.370 5| 8F Fits.

(a) C-V2X =2 EX|(RSU)E 5895-5925 MHz CHSIO|A Z&E% 4= QUCt

13. MM 903712 Chaat 20| +=7H

ok

et

§ 90.371 C-V2X.

(a) 5895-5925 MHz LM 28 FQ C-v2x =28 HX|(RSU)y= RSUS| HE Ho 28 T2 T8 24 24
MHIAZEE BT E 83 £ QICE NTIAZF YK % 2HH oj7f BH4E =Y, #HE & FHAg 5= A= ol =
of EHE HY LHS| RSU AHIO|M Y2 0|7 7| S84 272 8ol =EE|0{0F BtC}
(b) 5895-5925 MHz CHO|AN 28 FQ C-v2X E28 ZEX|RSU)E C-V2x AHO|M MX| oMo 28 T &
£ AR QUK MEH|AZRE ESE 2 = QICH NTIAZF fIX & &3 Dj7jEHs+E =, HE & FHa™ 5
A= oz HO| @AHE QXE FSAMOZ HIA U C-V2X RSU AHO|MO| 292 0|2 H7| EAN HEZE Ed|
ZEE5[0{0F siCt,

* k% k* % %

14. MEa A2 ChEa 20| =385t06 90.373”2 it
§ 90.373 C-V2X2| HZAXM.
CtE F=H= C-v2XolM =28 o2 290 izt 578 2/ = ULCH

* % * *x *x

15. MM 903758 CtSot Z0| =ZstCt:
§ 90.375 M35 7Y, 4 719 U SE.
(a) 5895-5925 MHz CHEY S| RSUE HIESFA X|2|& FH0| 7|x=st0 HBE H=Ct F& AMH™HXE 7[gol @A

* 13_ XIEI&* g HEE UFEA =L o2 ZE MIXOAHE FH2E,

(b) FCC &4 6010 2t SelE MEXAE =8 230 siSst= Mo Choh H=EH A7t RO ETHS
= = MH9l BHE @M 2t BoE X2 SY o !Xt ¥ RSUE S5
|

90.370 &Zx). O|2{3+ M =l

5t7] fst MHMZHo R EESiC) HS|AX|XHE 0|23 RSUE 283H7| Mo BIEA| SLIHAZIO|MAMA|AH
(ULS)Oll Z} RSUE SE3ol{OF 3L RSU s&2 dliY Al & ®EQ| § 1.9232] QAYUHL XS5, SE&EH, =
HMzEE A X0 EAHBICE EDH NTIA 27 i fIX|2] RSU (8 90.371(a) EX)= NTIA SIS 7| Ht
Xe a2 MEE £ giCh FCCZt ULSOl S&3t7| ©ole §50| ®HO| giCh BHEE 2E RSUE

= A HSAX|Ao| MOo|LCf,

-—
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(o) HHLX|ZH= FCC &I siE RSUS fI8H ULSOl AAlE SEAL=O0 w2t 2 RSUSE 2 BsofF ottt 3
KA L Ul 72 S+ & SILE A8SIY Xsd uSAIAHE HEM s zx §

RSUE &5dliof otCt:

RSU class Maximum output power (dBm)1 Communications zone (meters)
A 0 15

B 10 100

C 20 400

D 28.8 1000

TATISZt 3GPPe| EEO| 7|&%t Hiet ZOo|(FEHIE
16. MM 903772 Chsat 20| =H3ICk
§ 90.377 ZItH EIRP % QHH|L} =0].

(@) C-V2X MH[A BS{AX|XHE E4 79 U 2SS
Of otH, 7Y W =2 & ZX|RSU) Mz E MEHMO=Z Jts53 A|C .:%I?MI X stst= E*I% F| sl of O_PEr.

o
>t
o
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iz}
_§
=2o)
o o]
S
L,Q

ofm
r=
Ot

r
L
e
fo
rot
_||'|J
™
e
:9

EI
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e

(b) C-V2X TS| AX|XH= RSU EHTHE 20dBm 2 Ml SQ(eAstdoz EAIMH(EIRP)S 33dBmRZE
X|stslOF $HCL EIRPE £ L=
o & Zojct

(c) RSU CtE|LIS| BIARM MIEE 2 MMOo| T (3) B (b)0l A=l EIRPZ} dBOA] 20log(Ht/8)2] Q2 ZrA
I

- [ |
£ &%, RSUZ} 8mE Z=1ISHXA[2F 15 ME ZISHA| Gi= CHE|

= LE £2 EH 92 8mE XpsjAs o EiCt
L2 AoiE® 9 0/F tHelo] ot L S0 XIBICH RSU SHH|LE ®0|= =2 A E™ 2 15 ME Z1siA
= o =}

17. MM 903798 Chaat 20| =H3ICk

§90.379 =2H T 7| BE.

(a) 5905-5925 MHz CHYO|AM 28L& C-V2X AMH[A RSUE O|3sH &lnt 70| @
3GPP w142l ATIS ¥ BEZEO| dYE HE O CHHO| CHet vax AO|=& 3 MH|AE F=slfof Bhct.

(b) O Z=O|M 278t EER 5 USC M552% (a) ¥ 1 CFR IE 510 M2 AYpeE Aol 012 Hot 2 &
of &x=2 Eg=ICt &9l £ Xze AEEAMFCC(Federal Communications Commission, 445 12217} Sw,
Washington, D.C. 20554)0| Al ZALO]| ALEE 4= USM, Ofaff EAIE ZEXOA =elg 5= UL 77| ER(NARA)
Ol M FEO| 7HS3IEE. NARAOIA O XtE2| 0|8 7hs Off0 CHE XMt Li&2 202-741-603022 T 3td}

7L} www.archives.gov/federal- register/ cfr/ ibrlocations.htm|2 0| S}zl

(1) 3GPP Release 14, 3M|CH DtEHY Z2HE 7|& AIY OF MH|A I A[AE ZH©018W) 0] EE2 ATIS,
1200 G Street NW Suite 500, Washington, D.C. 20005, https://www.atis.org/docstore/default.aspxOlAl O] & = U
ct.

18. MM 903812 F7tst0 L2 20| MELIE M2 +=d3tCt
§ 90.381 C-V2X & H|gt.
C-V2x E2H EIQRSUE CHS1F 22 Y 2 & St E T=0l0F oot

(a) ArHILE LHOM =Tt M A= Ches =M= ¢ &tk

(1) SHE RO A -29 dBm/100 kHz (ME= 2 IEQ| MM 90.3700(A Ho|E),
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rE
[N

) LM -35 dBm/100 kHz + 1 MHz;
3)

(4) -53 dBm/100 kHz + 20 MHz CHS ZHEHO|A.

r=
N

UYCtO ZHE 43 dBm/100 kHz + 10 MHz, 2|1

=h

[

(b) EAF BHH: BE C.v2X AMH|A RSU= omEQSl MM 903700 Ho||of
dBm/100 kHz EIRP O|5t2 SAME W&EZ Hohs{of otCf,

512l ¥ N— 29 27ArE

19. (b)yg2 oot 20| 74 9041525 7HHTICH
(b) § 90.20(a))(xi)0ll 2} &4 CH7| A[EEZ MSote 35 2™ E2| AHO|MIF SMR, 7f¢2l

Q/HI=LA ZE, 220-222 MHz E= C-V2XO|A O] LtEO| r}2}
MH[AE A S SO

20. Zo| 22

§ 90.421 35| AX|XIe| EXHE WX

* k k k%

(d) 2 ®EH2l TtE 950 2l 50 23y
= LEO| 2t 57tE 25 =28 X =

21. (@daoygs th3ak 20| 7485t 904252 i gettt:

A,

§ 90.425 7|X|
(d) *k%k
(10) C-V2X A|AB’lol =2 ZX| (RSU)OILCE

Hoss - 7HQl B4 Mu|A

22. otE 950 CHe Hst Q822 CH2at

=y =y

Ask: 47 US.C. 154, 303, & 307.

23.

L Stel20] chet £ XM E Ciaat

SHE B L — C-v2X MH[A A THE X

24. M4 9531015 Cigt 20| 7ottt

§ 95.3101 HSI.

e

o 32l 5895-592501M F&El= OBUOn-Board Uni)of2t XMEE= H#EZ
V2X(Cellular Vehicle to Everything Service)2| MHz Fht= CH (2 EAQ] § 90371 &X)

25.
MBI 270l Chet

—

9531032 oL}

ch )

I =M 2

DSRC(T & st M0 ol FelE  AASHL,
(e)

8elg

94

Hojdu SME

CV2X(%

Z715t1, OBU(On-Board Unit)e| el ChZah Z0| 7Hgsto M

ZEH HEZOl -25
SAMAL HO|F, A
S & S

2001 FelE o=z

2 = UCL

HAEN 2=
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§ 95.3103 2|, OBUs.
SHIENAN BE MEATXC-V2XY). DE SE WM, D&E2 oM U JIE Xs5¥ DE 758 +Y

1o mfo

Yoz Ot 2utY W =28 4 X 7te| HojH HEES MSoht= AH|AO[C XpMe Zeol= o F
§ 90.72 TZTHYAIR.

et EtE FX(OBUs). OBUE L& SEN NS JfMstD J|Et X5 25 AAH”H X2 o c-vxE=%
§§ 90.370-90.383%F %(txX)9| E=Z2 I OBUO| CIOIHE HM&SH= XHEe| XM= FX[CH O Fo
§90.7xE F=Zdtet.

26. X95.316122 Ca21 20| 7§dsto Ch2a 20| 7§dstCt:
§ 95.3161 OBU 5417] Q1&,

(@) C-V2XO|A =tSStHL AFStEE o= Zb XtE B EX[(OBUE &2 MES| LIE 29 MEIIE &l
MEIOHE Joj| w2t 21FE|0{oF SHCf

* k k k%

27. M4 9531635 Cigt 20| +=d¢

[
o8

§ 95.3163 OBU FIt5,
C-V2X AH|A OBUE 5895-5925 MHz CHSIO|A] ZhE3t 4= QIC}

28. (&2 Ch31t 20| 7§85t 9531672 =Mt}
§ 95.3167 OBU H& H¥ s,

g 2 |[OE C-v2x OBU &7 /Yo oigt HOf St ¢

HetEct

Ho
B>

ZAL MEH(ERP)2 33 dBmlZE

of Y= XY SEE olHL YO Y & YoS= Aolg aAg nHH & Ut

=3
(0 = Zo| F4Y, |FUE ZX= 7[7]e] A #=7t AAEAtS] MMZFEH 20ME|OE O[W7t =|=5F 2A =

29. L st ol Ch21 Z0| MM 9531798 FItstCt:
§ 95.3179 28 Al 3tE,

C-v2x At BHE A= oEa

rlo
=I_|l=
192
o
of>
M
rot
H
A
als
ot
o
ro
_|T|_

OHELE YoM H¥ot MEE
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|.|-|
rir

(a) Y= ZTHO|A 29 dBm/100 kHz (MHE&= & LEQ| MM 9531630 Fo|=ICt);
(b)HE ZEHOfA] -35 dBm/100 kHz + 1 MHz;

(OHHE HCtO2EE -43 dBm/100 kHz + 10 MHz, 2|10

(d) HHE ZTHOJA -53 dBm/100 kHz + 20 MHz.

30. MM 9531898 CHEit 20| +=Fotct.

FI)|

§ 95.3189 OBU 7|=
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(a) 5895-5925 MHz CHYOIM % &38t= C-v2X MH|A OBU &417] |R¥2 0| &I 70| M= 4RE
M elsta, ATISZH 3GPP Tt4e| B#FE TA[O|M 2T CHE O CHHO| CHEE v2X AO|EZ A MH|AE FE3|{0f
otC}

(b) & ZOM 27 &= EFE2 5

Z0 Bx2 ETEC 50% BE X2 AYEMFCC(Federal Communications Commission, 445 12H7F Sw,
Washington, D.C. 20554)0lA ZAt0] A8 == Qdenf, o2 =EAE ZEMOAM =olg £ .k
77| S| (NARA)OIM = FE0| JhS3SHCE NARAOIA O] XtE2| 0|8 7Zts OfF0| Cist "E&= 202-741-
603022 M™3I5tHLE www.archives.gov/federal-register/cfr/ibrlocations.html2 0| &S|zt

US.C. § 552(a) 5 1 CFR ItE 510f [tE CiEtEO| MAXIo| SOI2 Hrop 2
|.

(1) 3GPP ZE|= 14, MO MELY Z2HE 7|z MY OF MHA B ALY SHQ018) 0] EES ATIS,
1200 G Street NW Suite 500, Washington, D.C. 20005, https://www.atis.org/docstore/default.aspx®lAl O|&& %
)AEI--

31. F8 AE "95.1509 - ASTM E221-03 DSRC EZF" ®O| @52 K75t 95582 +FTiCf.
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1. 2E0|lM= 45 MHz O[5te| H|HS Fmt= JHX[of Cist =EAE dYSts 0[N HIFS

HRrStot 2023 R E 2025E7HX| Q| Of & Ho| SHYE|0f RAO 2025 O|=o| MEAOQl HO2 A= &

fe2e 7|&EM FFO| EXogks MO FSTCE =ZKX = £ 6 GHz HY ™A EHof dAs MY

Mot MMHeZ o 71 XHEH 7|ZH0|= &SI 6 GHz ZEA X FEAOIM AEE £ e H|HS| Fot7t

o2|M Ar8E £ Ue FoEUFE HELD ol ALBE A= JPFoICt 466 Lot HIMEHZ H9| 45 MHzQ

HIHS| AHEZO| AHXOA 2 O|HZ MY 7H540| £20, Ol& Wi-Fig At8sto] Ejgg Zo|1,

CHE 20k 53 =Y, us 3 olF Z2OF|A wWi-Fi7t X|@I5ts CHYst OHEEIHIOIMOI sEls &8 5= UChs

Ho| FZEFCh47 J2fut olg{st CrYstn M2& X7| deio] st MEtst 7hsst OOl 7t 2Fst7| W&o

o dolFo ciet MEY = A= HEH ™S LY o ik 2Lt Aﬂmon CHt wi-Fi X8 &89

2IbMOl AMA JHKE BiXStEEtE ISPt O 17 Aol qEjet BEE It GDPE MYSiCHE AS YA
Z| At

2. 2023-2025'3 E¢Qt I1spet nZ Zto| Aot AHe{E Qlst FIt wi-Fi Effmol HX{f JHK|E

AX™SIE £ X M2 HAS A23L0] H|HE] 59 GHz ATEZO| GDP 7|0l L2 AHAMSICH469 23| = Eajmo|
Z7t= 59 GHz AHE#O| 45 MHz F7}7} 2.4GHz, 5.150-5.250(U-NII-1), 5.725-5.850 GHz(U-NII-3), 6 GHz CH< 9|
Wi-Fi AF&ALZF 50| ZhX| UEZ 77He] XEar HuWS W 160 Hz MEo| =712 F2ota, AHX| %S
42 16712 L HwHE Uf 80 Hz AM'E0| F7t2 F2St, AKX 2 B2 34702 MEut S of
£ 4ol =7t 40 Hz X{'Ent, 717He] XH'Eut H{mHS O M JHel F7t 20 Hz PR HZE 7t Siite
Mzbo| ZASCt JHESICEA0 ot 22 Wi-Fi EEfE0| 8-S x=ute AC 2 OdE7| ME0 =7t 59 GHz

o
AHERO| 2H|RLO| o8 TS| AHEE A2 JPgeich Ol O AHEFO| 3iY 9=l 7| MEi

=S =n

466 See Letter from Elizabeth Andrion, Senior Vice President, Regulatory Affairs, Charter, to Marlene H. Dortch, Secretary, FCC, ET
Docket No. 19-138, at 2 (filed July 2, 2020).

467 Supra para. 123.

468 The closest example in the economic literature that could help put a consumer-centric value on each GB is a 2016 study by
Nevo, Turner and Williams, but the text does not provide enough information for the Commission to recreate it's results and its
data is outdated. Aviv Nevo, John L. Turner, and Jonathan W. Williams, Usage-based pricing and demand for residential
broadband, 84 Econometrica (2016) (Nevo et al. Study). The Nevo et al. Study divides its sample of households into 16,807
types and with a different dollar value for GB consumed for each, given a data download speed and a consumption level of
data. Nevo et al. Study, at 423, 428. However, the Nevo et al. Study does not provide these values or information on every type,
so the Commission cannot determine how additional value would increase with more data consumption. Further, the study is
based on data from May 2011 to June 2012, where consumer value for data would be lower due to a lower quality and variety
of online activities and applications and lower familiarity with technology. For the most common type of consumer (28% of the
sample, Nevo et al. Study at 429-430, and type-specific parameters, Nevo et al. Study, Supplement at 11), assuming an
unlimited plan, and with 1 Gbps download speed (faster speeds increase data consumption in the model), the expected GB
consumed monthly would be 52.7 GB (equation 2, Nevo et al. Study at 425). We estimate that the average household already
consumed 122.6 GB in 2017 (infra Figure C-2), suggesting that the Nevo et al. Study has been outpaced by changes in

technology and consumers tastes.

469 This includes our baseline approach (supra para. 131Error! Reference source not found.) along with an approach using

alternative sources of revenue data.

470 Supra para. 130; 6 GHz Report and Order, 35 FCC Rcd at 3902, Table 6.
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3. EGE Z7F A 2219 7|12 M2 6 GHz THEO| /A= 7702 160 MHz XHE0| 115 MHz9| U-
NII-3 2HEZHD 59 GHz CHEQ| W2 45 MHzZ THE MZ2 160 MHz XY 1630] 2|8 E7tEICt= Zd%
olO|BtCRU -NII-4). XHE 1632 %_ | AFRSICT 7P-SH E 0| &F 14% SIFSCE = U-NI-1 *HE 4

U-NII-3 X 155 S 6 GHz CHEQ| 1470 *ES =Z&st 16702 80 MHz XHE2 A9 3570 xLE= ?WEI
MZ2 80 MHz MY 1712 2 ﬂEIEr U-NII-3 2HE#O| MHz % 59 GHz EH°401|A1 52 45 MHz(U-NII-4). K&
1712 5| Ar8otttl 7P7dstH Ecf=o| 2F 6% S7tst Er O @2 9= x{dof CHs AtSHA TIsHH

F7F 59 GHz AHEHZ2 40 MHz X E0AM ABY I 6%, 20 MHz XHLE*OM AME M 4%7IX| EZfES
BItAIZICt

4. 2023-20253 St EBfHO| 30% = 160 MHz XH'E0A, 50%+E 80 MHz XHEOA, 10%= 40
MHz 3! 20 MHz X{EOfA ZdsiCin Zpgstct 42 2o AMg H 22X 71EE CHE 70| H|s{ 59 GHz
Xfgo| chet o|E=of Cigt e E=Hol £=Fo=z O|0XICk= FHOo| FZBHCL43 0|F 750 84%2 7t&
Eofg SItE ALtpChas D8 C-10] XpMBH AlAE H ST

33 C-1: XAt EfE A4t

Variables Values Note
(a) % Traffic over 20 MHz Channels w/o Order 10% Table 12 in the ECC Report 302
(b) % Traffic over 40 MHz Channels w/o Order 10% Table 12 in the ECC Report 302
(©) % Traffic over 80 MHz Channels w/o Order 50% Table 12 in the ECC Report 302
(d) % Traffic over 160 MHz Channels w/o Order 30% Table 12 in the ECC Report 302
(e) Ex Ante 20 MHz Channels 71
(f) Ex Ante 40 MHz Channels 34
(9) Ex Ante 80 MHz Channels 16
(h) Ex Ante 160 MHz Channels 7
(i) Ex Post Policy Additional 20 MHz Channels 3
() Ex Post Policy Additional 40 MHz Channels 2
(k) Ex Post Policy Additional 80 MHz Channel 1
U] Ex Post Policy Additional 160 MHz Channel 1
(m) % Growth in Wi-Fi Traffic 8.42% (a)x(i)/(e)+(b)x () (D) +(c)x(k)/(g)+(@)x)/(h)

5 Eff% ZF FAL It ERfHo| GDP 7|0{EE AMSHT| @3t A HKN
2I/2E 20204 1827| J2|3 2025EENX] O™ QIE{Ul MH| A0 CHSH QI ZARS 27
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471 Supra para. 130.

472 We do not have data on precise traffic distribution over channels of different bandwidths and instead rely on predictions
from a recent Electronic Communications Committee report. Electronic Communications Committee, ECC Report 302, at 22 (May
29, 2019), https://docdb.cept.org/download/cc03c766-35f8/ECC%20Report%20302.pdf.

473 See, e.g., RAND 5.9 GHz Study at 21-22; 2020 Wi-FiForward Study at 27.

474 Our percentage increase calculation does not directly incorporate channel bandwidths. Instead, channel bandwidths are

implicit in our assumptions about traffic prior to the 5.9 GHz spectrum being repurposed.
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475 Earlier data exists, but Q4-2016 starts a downward trend that continues until Q1-2020. By incorporating only declining
revenues, our extrapolation is conservative, likely underestimating the contributions to GDP. We use the time series for "Wired
Telecommunication Carriers,” NAICS code 5171 reported from 2010-2019. United States Census Bureau, Business and Industry
Time Series / Trend Charts (accessed July 30, 2020),
https://www.census.gov/econ/currentdata/dbsearch?program=QSS&startYear=2010&endYear=20208categories=5171T&dataTyp
e=QREV&geolevel=US&notAdjusted=18&submit=GET+DATA&releaseScheduleld=.

476 We use CISCO estimates of 2017 and 2022 CISCO total Internet and Wi-Fi traffic and extrapolate these numbers to through
year 2025. CISCO, VNI Complete Forecast Highlights, United States - 2022 Forecast Highlights, at 1-2 (2018),
https://www.cisco.com/c/dam/m/en_us/solutions/service-provider/vni-forecast-
highlights/pdf/United_States_Network_Connections.pdf.

477 International Comparison Requirements Pursuant to the Broadband Data Improvement Act, GN Docket No. 17-199, Sixth
Report, 32 FCC Red 978, 1035, Table 3.

478 We linearly extrapolate from the average annual CPI in “Internet services and electronic information providers.” U.S. Bureau
of Labor Statistics, Databases, Tables & Calculators by Subject,
https://data.bls.gov/timeseries/CUURO000SEEEO3?output_view=data (last visited Oct. 27, 2020).

479 According to a study by Telecom Advisory Services, LLC, 43.12% of traffic is accessed through the home. Thus, we obtain
residential Internet traffic by multiplying total Internet traffic by 43.12%. Letter from Alex Roytblat, Counsel to Wi-Fi Alliance, to
Marlene H. Dortch, Secretary, FCC, WT Docket No. 18-295, Attach. 2 at 84 (filed Oct. 12, 2018) (Wi-Fi Alliance Oct. 12, 2018 Ex
Parte). To derive the monthly residential traffic per household, we divide U.S. residential traffic by the number of households
served by fixed broadband Internet, estimated from December 2016 to June 2019 in the Fixed Broadband Form 477 and linearly
extrapolated to 2025.

480 FCC, Urban Rate Survey Data and Resources, https://www.fcc.gov/economics-analytics/industry-analysis- division/urban-rate-

survey-data-resources (last visited Oct. 27, 2020).

481 This is a weighted average using weights included with the published data. FCC, Urban Rates Survey Broadband Survey
Results (2020), https://www.fcc.gov/file/17600/download. The weights are a combination of sampling weights, nonresponse
weights, weights to correct for respondents reporting multiple plans, and weights to correct for the number of potential
subscribers each respondent has. FCC, 2020 Urban Rate Survey — Fixed Broadband Service Analysis (2020),
https://www.fcc.gov/file/17911/download.
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482 FCC, Urban Rate Survey Broadband Survey Results (2020), https://www.fcc.gov/file/17600/download.

483 CISCO estimates that United States Internet traffic will be 2.8 exabytes (EB) per day (or 1,022 EB per year) by 2022, up from
924 petabytes (PB) per day (or 337.26 EB per year) in 2017. Additionally, CISCO estimates that the United States fixed/Wi-Fi ratio
was 50.4% of total Internet traffic in 2017, and will be 56.6% of total Internet traffic by 2022. CISCO, VNI Complete Forecast
Highlights, United States - 2022 Forecast Highlights, at 1-2 (2018).

484 6 GHz Report and Order, 35 FCC Rcd at 3937, n.602 (“most use occurs within the 2.400-2.483.5 GHz band, the 5.150-5.250
GHz U-NII-1 band and the 5.725-5.850 GHz U-NII-3 band").

485 Specifically, we include additional U-NII-2 channels together with those listed in Table 6 of the 6 GHz Report and Order as
follows. We include 20-megahertz channels 52, 56, 60, 64, 100, 104, 108, 112, 116, 120, 124, 128, 132, 136, 140, and 144. We

include 40-megahertz channels 54, 62, 102, 110, 118, 126, 134, and 142. We include 80-megahertz channels 58, 106, 122, 138.
We also include 160-megahertz channels 50 and 114, the former of which is comprised of both U-NII-1 and U-NII-3 spectrum.

486 We observe that U-NII-2 devices must employ dynamic frequency selection to protect Federal radar operations and transmit
power control to protect the Earth exploration satellite service, leading to lower usage of these channels than those included in
our baseline model. See C.FR. § 15.407(h).

487 This figure is based on our IBDR price per GB estimate and a 7% discount rate.
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488 Supra para. 130.

489 Supra note 334.
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Year Notes
23-
2017 2019 2023 2024 2025 22%'235
Traffic Projections
(a) Total Internet Traffic (Billions GB) 337.26 1.159 1.296 1.433 From CISCO Projections
(b)  Wi-Fi Traffic (Billions GB) 660 742 824 From CISCO Projections
(c) Increase Wi-Fi Traffic (Billions GB) 56 62 69 8.4% x (b)
Revenues Based Analysis
(d) Wired Revenue ($ Billion) $2908 $295 $291 From US Census
(e) Wi-Fi Revenue ($ Billion) $170 $169 $168 (d) < (b)/(a)
® Impact ($ Billion. Revenues) $14.3 $14.2 $14.1 $42.6  8.4% x (e
(2) Impact. 3% Discount ($ Billion. Revenues) $13.5 $13.0 $12.5 $39.0 (N /1.03%"(Year-2021)
(h)  Impact. 7% Discount ($ Billion, Revenues) $125  S$11.6  $10.8  $348 () /1.07%"(Year-2021)
IBDR Based Analysis
(1) Unit Internet Price Level (100.0 = 1997) 76.5 178 775 77.6 77.6 From CPI
() Residential Traffic (Billions GB) 145 500 559 618 43.1% % (a)
®) ?}211111111(3;:‘5 )of Internet Residential Households 0.10 012 0.12 013 From Form 477
) Monthly Residential Per Household GB Usage 123 346 375 403 () / (k) / 12 months
(m)  Internet Price Level (100.0 = 1997) Per GB 0.62 0.22 0.21 0.19 i)/
(n) Internet Price Level Per GB (1.00 =2017) 0.36 0.33 0.31 (m) / Value firom 2017
(0) Average Fixed Broadband Price ($/GB) $0.12 $0.11 $0.10 §0.34/ GB (From IDBR (2018)) *(n)
P) Impact ($ Billion. IDBR) $6.8 $7.0 $7.3 $2111 (0) % (c)
() Impact, 3% Discount ($ Billion, Revenues) $6.4 $6.4 $6.5 $19.3 (p) /1.03%"(Year-2021)
(1) Impact. 7% Discount ($ Billion. Revenues) $5.9 $5.7 $5.6 $17.2  (p)/1.07%"(Year-2021)
URS Based Analysis
(s) Internet Price Level Household (1.00 =2019) 1.00 1.01 1.01 (i) / Value from 2019
(t) Average Fixed Broadband Price ($/GB. URS) $0.23 $0.21 $0.20 §79.67 (From URS (2020)) = (s) /(1)
(u) Impact ($ Billion. URS) $12.9 $13.3 $13.8 $40.0 (c) x (1)
(v) Impact. 3% Discount ($ Billion. Revenues) $12.1 $12.2 $12.3 $36.6  (u)/1.03%"(Year-2021)
(w) Impact. 7% Discount ($ Billion, Revenues) $11.2 $10.9 $10.5 $32.7 (1) / 1.07%"(Year-2021)
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