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Another result of the frequency allocation hearings was the
promulgation of proposed rules and regulations to govern the use of
radio equipment which, although not used for communications, is
capable of causing extensive interference to radio communication
services. Of particular concern are diathermy and industrial heating

units, and miscellaneous electronic devices.
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Public hearings on these proposed regulations, participated in by
medical, industrial, and other interested parties, were held in December
1946. The resultant rules were adopted May 8, 1947, and became
effective June 30 following. These rules provide specific frequency
bands in which such equipment may be operated and prescribe limits for
radiation when used on other frequencies. Prior to the enactment of
these regulations, diathermy and industrial heating apparatus had
operated without specific limitation as to power or radiation and caused
problems of interference to many established radio services.

The regulations also require submission of diathermy equipment for
type approval by the Commission. As approval indicates that the
Commission has found that operation would either take place within one
of the frequency bands assigned to the service, or would be sufficiently
shielded as to eliminate objectionable interference, such approved
equipment is permitted to operate without a license.
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Outcome-oriented Performance Goal 2.1:

Develop and implement flexible, market-oriented spectrum allocation
and assignment policies that promote innovation, investment, jobs and
consumer benefits, including ensuring meaningful availability of
unlicensed spectrum.

Part MW Yy 2anyon MMy ayTIna Mavin Ay i 2013 VOINK WTINA
01707 QNN 1PW RYY WIW 13372 AYTIAT °DY TN MPWwh .MmRI 09903 15
:54-67GHz Yw

FCC MODIFIES PART 15 RULES TO SPUR THE DEPLOYMENT
OF WIRELESS SERVICES, UNLICENSED SPECTRUM
INNOVATION IN THE 57-64 GHZ BAND

Federal Communications Comission Fiscal Year 2013 Budget Estimates Submitted to 20
.17 'ny2a ,Congress Ferbruary 2012

http://www.fcc.gov/document/fcc-modifies-part-15-rules-  :112°%37 INX2  DOMID 21
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354



TPV NSY NP2 2IWNN 11978 2N YIDWY DTN NN

oy NIBDI MTIVMINA ,NTR TNXT L]1PYN X923 wIWY 0170 NIV Mwn

Action boosts uses of unlicensed spectrum in broadband operations
Today, the Federal Communications Commission moved to
significantly modify the Commission's Part 15 rules governing
unlicensed communication equipment in the 57-64 GHz band.

Taken together, the new rules will enhance the use of unlicensed
spectrum as a relatively low-cost, high-capacity short-range backhaul
alternative to connect wireless broadband networks and for other
wireless applications. Unlicensed spectrum technologies have the
potential to encourage competition in the broadband market, promote
efficient delivery of broadband services in residences and businesses,
and improve user experience with consumer devices needing
short-range but high data rate communications.
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Don Seiffert, “FCC chief outlines plans to increase unlicensed wireless spectrum”,
http://www.bizjournals.com : INX2 7*°0X" 1N°1 .Boston Business Journal (07/03/2013)
.(2014 IX77202 7I1INRY DY)
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Smartphones and tablet computers - which use 25 to 50 times more
wireless capacity than regular cell phones - are quickly eating up
bandwidth set aside by the FCC for their use back when licensing
television and radio stations was seen as the agency’s chief duty. It’s
that unlicensed spectrum which has enabled the explosion of wireless

technology innovation in recent years.

“Spectrum is essentially infrastructure for the modern economy,”
Genachowski said. “But it has this attribute that you can’t see it... In
spectrum policy for the last several decades, no one anticipated the
stress we’re seeing now.”

While the MIT audience was decidedly in favor of allocating more
spectrum from unlicensed use and less for broadcasters, Genachowski
pointed out that there has to be a balance. It’s the broadcasters, he said,
who put in the bulk of the investment in the infrastructure needed to
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support the system. Still, he acknowledged that, one of the big
challenges his explaining to non-engineers how important the
unlicensed portion of the spectrum is to innovation, and therefore to the
economy.

“Some people in government circles have underestimated the value of
unlicensed spectrum,” he said.

“Unlicensed to Kill: A Brief History of the N9N3122 2009 NIW2 Q0IIBW RN
0°7707 NI N7707 Hw M2Pwnn D720 TNXT 780D 23 FCC’s Part 15 Rule”
24 1pWw™ RV IRZPAY

Similarly, unlicensed operation should not work. Due to the immutable
laws of nature and economics, without some form of regulation, it is
impossible to exclude or limit the use of a common resource such as
spectrum. Without exclusion, users consume the spectrum without
regard to their usage’s impact on the benefits obtained by other
would-be users.

They, therefore, tend to overuse the spectrum, causing interference to
one another. This reduction in social welfare due to overuse is referred
to as the ‘‘tragedy of the commons’’.

Spectrum policy is the necessary and appropriate means of exclusion for
spectrum in order to solve the tragedy of the commons.

*993 MIANBNA YW UMD 77RO INRY ,1PNNIPONI YAIP RN INIX 2N
:DRT, 7Y™ XY NPWH o2 FCCR

These rules have not tried to describe or predict the service that will be
offered. When the services offered by wireless communications are not
well defined or are not knowable at the time rules are created (and they
never are), an unlicensed regime holds certain advantages, such as
competitive entry, product innovation, and user investment in wireless
networks.

Kenneth R. Carter, “Unlicensed to Kill: A Brief History of the FCC’s Part 15 Rule”, 23
X122 AIINRY 7D¥I) http://www.sst.com : IR 77°0¥Y 103 .11(5) Info (2009) 8
TV Wndw 92y1I D035 779aN02 Yy wnwn L2910 1°7 7Y RIT 1annn (2014
.FCC-2
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Immediately we see that increasing the channel bandwidth to 80 MHz
yields a 2.16 times speed-up, and 160 MHz offers a further doubling.
Nothing is for free: it does consume more spectrum...

Due to the wider bandwidth of 802.11ac, there are strong market desires
to open up new spectrum, for instance, in the 5.35-5.47 GHz band
(which enables two new 80 MHz channels and one new 160 MHz
channel):

— See, for instance, U.S. Act of Congress HR 3630, which empowers the
NTIA to study opening up this band to unlicensed use.

27, WiGig™ 802.11ad 1pn2 60GHz 2w 9702 *0IN2R NTW X°7 NDON 7AnIIT
APV NUAN 30 NPXPOPDRI 0INT RV IRT NIAVA D DWW TWORNY
JWHRY NI HY WIN TN DINN TYIAY WITI MY 2wnm 071 22awnn? nruInvR
021v2 12 wnnwa? nin Yyw ,UWB™1 JpN 1°1¥2 7Ipni 03 777 73 .77 Jph2 vInvw
177 PD2 197% A 75 YY) wIN 27170 01WpE0 YW ATV AwaT PRIw
.(Jran 7pma
28 Open Wireless vs. Licensed Spectrum: Evidence from Market Adoption 177X%2
PUINYR NWRN YW 01w DpNW ANNW 73Tt 19pI2 PR M0D1ID P10
DPVINYR NNWPN YRR X7 AYRT DpNWR P33 IPLIAW RIID XIT P02

Cisco, 802.11ac: The Fifth Generation of Wi-Fi (Technical White Paper), 25
9X77202 71INRY 11DXI) hitp:/www.cisco.com TNR2 77DXY 101 .August-2012, p.4
(2014

pP1a K2 AWATAN,16 'AY3 00 26

IARDT IWR NPWYN APPD 1R Wireless Gigabit Alliance™7 >7° 5y nnp Phn 27
.Wi-Fi Alliance~17 0¥ 2013 Diw2

Yochai Benkler, “Open Wireless vs. Licensed Spectrum: Evidence from Market 28
.Adoption”, 26(1) Harv. J.L & Tech (2012) p.163
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Fundamentally, market evidence shows that we are in the midst of an
inversion of wireless utilization. If until the past few years it was
possible to persist in the belief that exclusive-licensed spectrum was the
core approach to provisioning ubiquitous connectivity, while unlicensed
was a useful sideshow, it is now increasingly clear that dense
infrastructures with unlicensed wireless devices at their ends are the
core carriage medium for ubiquitous connectivity. Sparse infrastructure,
or macro-cell models that depend on exclusive-licensed allocations, can
still provide a highly valuable backup function for high velocity mobile
applications that can tolerate little latency. Our policies, however,
should adapt to reality and pay increasing attention to supporting these
dense-infrastructure, open wireless approaches.
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FCC (Federal Communication N°9775 NIIWPN M2°¥1 NH»p 1137 NIXIR
711 N12°%37 61.Communications Act of 1934771 1191 1R WK 99,Commission)
TPONY 0N IR O3 73N TR ,NI37 MIXIR XOWI T2 D2NHNT 0NN "WIHn
1IN NIWPNT PPINN 932 NPOIVA NOYIRPHI NRHXY NI T .NIXIT P
.(09319p1) @237 N°2 YW IMpUe?

Code of Federal 11 p2m) M°¥17 99> @7om FCC-i Sw ambvyo nx
Y2IP Y0 IMIR ORPPINKRT DIWPNT PINY 302 °Y0 MIn NpMIAW 62,(Regulations
19273 713 MO°R 03 (b) JOP YO

No person shall manufacture, import, sell, offer for sale, or ship devices
or home electronic equipment and systems, or use devices, which fail to
comply with regulations promulgated pursuant to this section.

|71ﬂ7? 303(y) 7°v0 .00 nIVIY 03 NPRINR M2°XIT FCC™ *TPdN N” 172
:N12°%I7 NI"1OMDY? oM NRA T2 ¥R ORPOINDRT DNWPNT

Have authority to allocate electromagnetic spectrum so as to provide
flexibility of use, if—

(1) such use is consistent with international agreements to which the
United States is a party; and

(2) the Commission finds, after notice and an opportunity for public
comment, that—

(A) such an allocation would be in the public interest;

(B) such use would not deter investment in communications services
and systems, or technology development; and

(C) such use would not result in harmful interference among users.

DTN NIVIN PPV ORPPIDRT NMWPNA PINA YRV PIND T1I2,15 00 IR
"1D% MR MV DR 22p% NPWRIR ARpYRRR v Yy 2nn FCCTRw 19IXA 77010

http://'www.fce.gov/what-we-do : /71X 60
LCRP™MART pIWPNT PIn— 1209) 47 US.C. § 151 etseq. 61
.(Ip9) 47 CFR 62
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DPYYW 07MIX?7]°2 0007 ¥D YV RN 7NN WA ,(1) Jop VoW 10
TIVIT IPVITA,NIVAYH W2 T TWITY 03 IR, PYRD 1239 KIT D27 MIXIR A0
72130 7 ,MRA NABN PRAYY .07WA DMK MIPINI MITIAY DR PN
©INWIRT X2 Electronic Comment Filing System™17 NI¥¥AKR2 online 03 NIWY*i?
63, my20%3n YW

’D Yy 75,0773 wANWH >97IDN YWHAnaw 011N YV %0 APR 77307 11N
$RPMINRT NNWPNI PINY 305(a) °Y0

Radio stations belonging to and operated by the United States shall not
be subject to the provisions of sections 301 and 303 of this title. All
such Government stations shall use such frequencies as shall be
assigned to each or to each class by the President...

National Telecommunications 77 Q¥ N12°%37 NPYIN ©*17N7 NIYIN? NIINRT DX
SRPPINRT IN0NT TIWH YW N11570 X’V ,and Information Administration (NTIA)
LR 1712YN NAR3) 2971707 Ywneni $°awa 07707 010D PR PN NTIA™R
,0°77N7 DWVPEO DMIART DWIN W NR Y73 FCC™1 12°RY (T PIRY 7330
64, 0w DVINDRI 02PN PW™M RY2 DWW N7

PPN :DPYA W NN R MR 2HPM pYR RO 0107 NIYIT NYAY
o2wn NP P DX nopwnn 65,2.104 §pyoa mmIRYTPAn abavn X1 PRI
TX% M%7 09933 Ay pwen JITUTR 2w apionn non o5 Yy onR awibwb
662,105 7Py0a N°777D7 MPRPINRT 792071 250 W7 PPN 57372 YVHNTIBPR
37 67,2.106 7°¥02 N°977D RV ORPPINRA 7230791 (NTIATT 2772 9IRS N2In)
JFCC-1 772 noninn

.(2014 7XT12D2 AMINRY 719%1) http://apps.fec.gov/ecfs/ : 1D¥Y 171 63

Haim Mazar (Madjar), “An Analysis of Regulatory Frameworks for Wireless 64
Communications, Societal Concerns and Risk: The Case of Radio Frequency (RF)
.Allocation and Licensing”, Thesis for the degree of Doctor of Philosophy, §3.2 (2008)

.47 CFR§2.104 65

.47 CFR§2.105 66

.47 CFR§2.106 67
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79307 b YY XX DMTN2 wAnwR? PR %D ¥2Ip MI120%I7 29957 2.102(a) Y0
:(2.102(b) 7°y01a ©°LIIONTT DI OMPPA LYNY) 2.106 YO

(a) Except as otherwise provided in this section, the assignment of
frequencies and bands of frequencies to all stations and classes of
stations and the licensing and authorizing of the use of all such
frequencies between 9 kHz and 275 GHz, and the actual use of such
frequencies for radio communication or for any other purpose, including
the transfer of energy by radio, shall be in accordance with the Table of
Frequency Allocations in § 2.106

NIV .HRIWPA 28NN D937 NIXIRD 23N ANW 3T VI 03,10 0D 7N
932 11T D°1INI 757, LINVIRA NPOIBNA KM FCC™1 29951 phn R°71 01wPEOR
JPNYnn Yo% Ny

XIp3w 72702 (Rulemaking Process) 27295 ¥21p1 1"n1191m0 NX 2°vbin FCC™11
nIw? IR YRR ,502% Anm3s Yy Ay nnoIom n12°X17 WNotice and Comment
Notice of Proposed X7p3 007577 12787 NIV DR NWRAMI 070M RWIA 0299
.Rulemaking (NPRM)

01» 5GHz Unlicensed Spectrum ]»I¥a 010797 X7 713 D1070Y 7037
9953 Part 15 DX PUWY 7D PY FCC™1 v*1n 71 NPRM™2 ©8.20/02/2013
FCC™71 wp2 07 172 .70 KDY S0IN9R MW SYEHARI WImwa pOIva ,MXIn
DPWOHm NAW? 195MHz YW am172 701 0°77N 21VPED YW 7IYIN 9272 MR
(Unlicensed National Information U-NII »1Mpi 970 2I0N3 2299157 0»0INOKR
1PN Wi-Fi YW PIWRIT 1177 DR wnw ,5GHz Yynw 71 970 0NN .Infrastructure)
0INN2 QWY1 13 913 .802.11ac ,71°MM N*157TV NI PN DR WHwn1 802.11a
69, 0°00%1 DWW 7

WINDR MW QWY 07770 NIVIT PIONW XIT MR 099D YW Part 15 ,7IK
70; 75X 01272 1201 1YW LIPRIM 1YW K2

Part 15 of the Commission’s rules permits the operation of radio
frequency devices without issuing individual licenses to operators of
these devices. The Commission’s Part 15 rules are designed to ensure
that there is a low probability that these devices will cause harmful
interference to other users of the same or adjacent spectrum. Typically,
unlicensed devices operate at very low power over relatively short

.(2014 IR11202 ANINRY 7D31) http:/www.fce.gov : INXRA 77D¥Y 101 FCC 13-22 68
.7-50°D°Y02,00 69
3 9Pyoa,ow 70
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distances, and often employ various techniques, such as dynamic
spectrum access or listen-before-talk protocols, to reduce the
interference risk to others as well as themselves. The primary operating
condition for unlicensed devices is that the operator must accept
whatever interference isreceived and must correct whatever
interference it causes. Should harmful interference occur, the operator is
required to immediately correct the interference problem or cease

operation.

7277 277 X7 %3 OX) 0PYRIVOT NUDT NE YW 0I1OIN? 131N 717 Part 15
Y 77921 170 PPYIN2 0YDI DYD M 13TIVMT [pNIT XIT,1990 2T NdwY (N
Y27 PONYnw on 9591 1wynY 112°%Y MWDK Nn I DRT 95 .0°v1T 00995 b
SWRIT PRINNT W 1IWR MIP DT, NI YA YT

INX2 9ART IR FCCTi n2wp 19Ik 991 oo wi Yy Ty Tt
71, m2°%371 YW vIWPRA

The Federal Communications Commission regulates interstate and
international communications by radio, television, wire, satellite and
cable in all 50 states, the District of Columbia and U.S. territories. It was
established by the Communications Act of 1934 and operates as an
independent U.S. government agency overseen by Congress. The
commission is committed to being a responsive, efficient and effective
agency capable of facing the technological and economic opportunities
of the new millennium. In its work, the agency seeks to capitalize on its
competencies in:

Promoting competition, innovation, and investment in broadband
services and facilities;

Supporting the nation’s economy by ensuring an appropriate
competitive framework for the unfolding of the communications

revolution;

Encouraging the highest and best use of spectrum domestically and
internationally;

Revising media regulations so that new technologies flourish alongside
diversity and localism;

.68 1,200 71
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Providing leadership in strengthening the defense of the nation’s
communications infrastructure.

MANIN MYIYD DY VAYNN N VNNPN DY MPran 3.2

79X DY 1127870 NIAYR NYap YW PPN NI N°YITOT MR IR
9130 315 PYAN nYInab anTn DR LAPRan NPap nya awna nIRIM MYpwl
TINY NIVINRI M NBXA LAPZY MI1RIT — DT AWIPWN IR 0IPIY
.N*DX¥D0 71P°P12 072192 (Petition for Rulemaking)

M21ye% on>nn?1 2°37% N7 NP1’ P RY WP N2 NIRIR MR L0 DX
NRT 95 .MvxIn Yw oo%%s bw a1y wna w0k od X9R ,mvxin bw
93 727931 NN ,0°n0n ,MYIYD YW 0°71TIn 01102 02w Y91on Phana
73.m12°%377 °9%52 *v DM FCC-11 *1921 FCC11 YW 0°2°2an7

0*121¥ FCC-11 ¥2pw 2°%%5 74,Congressional Review Act of 1996 (CRA)™71 D 2y
THIN2 MNDY *RWI 0IANPA (PINT NWTD 2191 0°51M0N OY) DIINPI NWORY
91931 ,AYRA XX YW Sw oo ©°3°%7na 191 FCC1 nubnn nvon?
x9I% FCC1 Y0 07995 07311p2 17112 An3172 75 .0°9937 NR ynx? 03 12115
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DTPD YW 7T R XY ,MIPYY 227170 NIV A RIT MpPER 701D PRI
(PPw 993 0°53) 13T 7Y

The =71 *5% ,0DWMNA N3 > 1IN FCC™R ypw 29957 %y 7011 Mpd
2°%%5 NIpNA 3°270 DR 770MW 277D 231 7%, Administrative Procedure Act (APA)
Notice 71 7270 N10*027 MW7 DR Y23 APA™71.N1°977D NI"11970 2 Npm
NPNPIM NPYRI MY 17 9PN MYV %W 554771 553 0°5°Y03 and Comment
79°N0 ,0°17 DYIPPW NN NN Pw YL YI%01,mubnnn nap 1pIRY IwRa
92Ym XD INW 2w 025797 LIPI? TWY RO NI2XIT K D LY 77w pInk
MIpn YN NYap owh MXY 0IPI DI0ID 1A ,APATI 1YY nYuInn 12InY

P71 RPW IR ,TYAN2 YW 0127 MIZIRA 8T YW 123p [9R OR RO IRD TORW 72
7 0971 ©°0E°217 YW oI DR MWY 291°0 0UTARN [In Yvya bw ovp
nMIYL NP PR 97077 QW 2w NTIDI AYRW X7 W APRW .PYANR Yy nyswh owb
7077 YW Inn

A7 CFR, Part I, Subchapter A, Part 1 73

SUSC§ 801 74

(VDR DIMNPT IAN YW LILPRT DRI NININPY? Ay 191 HJRes.37 75
.(2014 IR171292 AMINRY ANDYI) http://upton.house.gov

.5 U.S.C. §§ 551-559 76

:UIOPRT AR FCC-n1 731 mbminma n1Pnyn nwa DR ORIINY 1 77
http://www.fee.gov/document/pending-appellate-cases-1
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