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TR} AART} ALESE Fobg B o e W a8l AFYE o R ALgsE HEE
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i, NTIAE 1 947 o] &l #3tef IRAC (Inter-department Radio Advisory Committee)2]
AHte s Aolvh IRACE 19227 A Aot 3 AZ7] 724 19749 AH FAfollM et
L, FCCi= liaison A4 o2 43tk IRACS] F8 5= 1| AR-§ Fybo 2, €9, &7
A g V)% 71E S8 ek A NTIAS A9S ot Qlth Absh 240 2= 447 9
35 Bejdke B3], Ford a9l dd] (FAS), +FA29 4993 (SSS), Hl/dH 249
A43] (EPS), 71E29493] (TSC), WRC 4] 291943]7} Sl

National Spectrum Management

A COMMUNICATIONS ACT OF 1934
THE PRESIDENT l \ THE CONGRESS
NTIA FCC

Federal Users Non-Federal Users

National Defense )
[ COORDINATION Business

Law E.nforce. & State & Local
Security ) Government
Transportation Entertainment
Resource Mgmt. & Commercial
Control Private

Emergencies
Other Services

ADVISORY LIAISON

INTERDEPARTMENT RADIO ADVISORY COMMITTEE

Chaired by NTIA
19 Federal Agencies Represented

[O8 1-3] 0= Muohi2| =2 & o

=2 A 229 DCMS (Department for Digital, Culture, Media and Sport) ol 4] 214 2
e AAsta, Fue BuiEE Ae o @l 95+ Ofcom  (Office of
Communications)©] 943}, UK (United Kingdom) A7} Ab&38ks FukE UKSSC (UK
Spectrum Strategy Committee)o| Al Z274& gt} UKSSCe = i1 ~FEH 24 7|32,
MCMS®} DoD (Department of Defence)7} 3-8 <o F345 o] 4
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i, o] A5 DCMS®F UKSSColl Alg-star vt itz 2017 d %o UKGI (UK Government
Investments)ol A @7k CMU2] &5 B4+ 201613 =0l Ofcome] 2433 H.alA, & Review
of Public Sector Spectrum Release (PSSR): Recommendations to Government on the setting of
a revised PSSR targets EUZ ZHAdHo] 9ith. @ Ofcome 20029 “the Office of
Communications Act 2002”1 93 A #5212, 2003 Communication Act 200341 <]l W17+
wop7F AMgshE Fubre] e Agks Foligith

SFE AR DoCA (Department of Communications and Arts)ol| A d 1} AAS 4293
i, AgagE 59 A 7132 ACMA (Australian Communications and Media Authority) ©
A Fap Bl 9, 9 R AA 5 BE AT 9FE SETH ACMAE 20001 7€l A9y
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A 2 A ITUY ICT Regulatory Outlook

ICT 71&2 =7k A 2342 =8 =7k b =19 &k A4S 7 vl 23
Hofolth. 53] FHsts A AZlolA A 7]3ko] MR Y sto] 7|ESAld} Ay FEo] Al
Aol 22w o] Fold = JE AFHQ FAE Fiedto] TAE ALg| R H3E =5 2718}
ofof gt} o]¢t e ICT 7|8k A3l Wists w7isr] 9iste] ITUCNAM = A4 1A
(Collaborative Regulation) 2 541t 74 (Fifth-Generation Regulation)®] 73S &= ‘6}1, ICT
Regulator TrackerE 3)3}al gt}

ICT Regulator Tracker:= ICT A& o] AAAA} = 74 7|o] #Aglo] W3ty = ICT f
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Enabling investment, innovation and access
G 3 Dual focus on stimulating competition in service and
content delivery, and consumer protection

Integrated regulation 64
Led by economic ajd social 62 Opening markets
policy goals Partial liberalization and

privatization across the layers

G ’I Regulated public monopolies
Command & control approach

Collaborative regulation
Inclusive dialogue and harmonized approach
across sectors

G5

Source: ITU

[22! 1-4] Generations of ICT regulation
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[ 1-5] Evolution of the generations of ICT regulation, 2007 - 2018

ICT Regulatory Tracker:= ICT A 2oy} 14| = st g7t FHsks ICT FA19) 23
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o] FJrlstth 4719 a2 5HE AR 7, AR Al A, A3 S5, 28
3 ICT #oFe] AA714¥ke] frameworke] T}

1-2> ICT Regulatory Tracker Indicator, per Piller

ICT REGULATORY TRACKER

Pillar 1: 1. Separate telecom/ICT regulator
Ragulatery Authority 2. Autonomy in decision-making
3. Accountability
4. Percentage of diversified funding
5. Public consultations mandatory before decisions
6. Enforcement power
7. Sanctions or penalties imposed by regulator
8. Dispute reselution mechanism
9. Appeals to decisions
10. Existence of Competition Autharity

Pillar 2; Who is in charge of regulating the following?
Regulatory Mandate 11. Quality of Service obligations measures and service quality monitoring.
,‘La.l]mnsins

tion rates and pr‘ gulation




pillar a-
Regulatory Regime

Types of licenses
icense exempt

. Operators required to publish Reference Interconnection Offer
- Interconnection prices made public

Quality of Service monitaring required

nfrastructure sharing for mobile oparators permitted

. Infrastructure sharing mandated

. Co-location/sits aring mandated
30. Unbundled access to the local loop required
31. secondary spectrum trading allowed

8and migration allowed

- Number portability required from fixed-line operators
34. Number portability required from mobile operators
35 Individual users allowed to use VolP

36 National plan that involves broadband

Pillar 4: Competition exists in the following market segments:
Competition Framework 37 Local and long distance [domestic and internationat) fixed line services

38 IMT (3G, 4G, etc.) services
39 Cable modem, DSL, fixed wireless broadband

40. Leased lines

41 International Gateways

42 Status of the main fixed line operator (public, partiaily or fully private)
43. Legal concept of dominance or SMP

44 Criteria used in determining dominance or SMP

Foreign participation/ownership in:

4s._ Facilities-based operators

46. Spectrum-based operators

47. Local service operators/long-distance service operators

48 International service operators

43_internet Service Froviders (ISPs)

S0 value-added service providers

ITU A= ICT A 1ske 2498171 9iste] [29 1-5]0 =A% 7S BEdlz =7A14, A1
A, 2o Z=re) s e watste] JrRth HrF A G4 Al 864 o, G3 A=
707853 Atol, G2 At 703 o4, 18]l GI Al 404 wgke] %7k el

Enabling
investment,
innovation
and access —
dual focus on

stimulating
Hasic reform caompetition Integrated
Regulated public partial in service and regulation — led
monopolies— liberalization cantent delivery, by economic
command and and privatization and consumer and social policy
control approach across the layers protection goals
b
: G
= Z |
—
s 3
@
=1
o
G 2 ICT Regulatory Tracker
Scare breakdown
Gl: 20 <40
G2: =240 <70
G 1 G3: 270 <85
G4: =85 <100
Effectiveness
Source: ITU

[12! 1-6] Generations of regulation in the ICT Regulatory Tracker
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<3 1-3> ICT Regulatory Tracker 2017, Top 25

[ Fark Jcouny ———Jseore |

1 Italy 97.3
2 Ireland 97
3 Finland 95
3 Lithuania 95
3 Malta 95
3 Portugal a5
3 Romania as
8 Australia 945
8 Turkey 94.5
10 Nerway 94
11 Greece 93.3
12 Croatia a3
12 Mentenegro 93
14 Deminican Rep. 92.7
15 Hungary 925
iy Switzerland 995
17 Mexico 92
17 Belgium a2
17 Poland 92
17 Slovenia 92
21 Brazil 91.5
21 Latvia 1.5
23 France 90.5
23 Germany 90.5
25 Oman 90.3

e Al 7)3te] AAEA FEe] Yo1A ICT 71%ue] el BAE A4S
s gtk 9 olele] wrkR 577 89R M B A4S ek (19 1-6]
L

Bl G4 Aldi7F o9 A Zx3ta QIEAE Sl & F AES

P

D
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« O » 2018

Generations of ICT Regulation UNCS Disclaimer: See also:
W st gerieration: Tracker scoie 0-40 “The designations smployed and the presentation of malerialon s map do o mly he expression of any apinon whatsoeveron e pat | T) Transmission Mal
of the Secretarial of the United Nations concerming the legal stalus of any Country, teriory, Ciy of area oF of s aulhoriies, or conceming J Hansmssion Map
[ 2nd generation: 40 - 70 the delimitation of its frontiers or boundaries. Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon
: by Incia and Paiistan. The final status of Jammu and Kashmir has ot yet been agreed upon by the paries. Final boundary betvieen the
B 31d generation: 70 -85 Republic of Sudan and the Republic of South Sudan has net yet been determined. Final status of the Abyei ares is not yet determined. A
M 4th generation: 85 - 100 e exisln. beluimert the Covrimenls'‘of Krgenfina -add-the Unisd Kingdom of Gieat Bitsin'and Norlicm Iralaind Eoncsming

‘sovereignty over the Falkiand Isiands (Mavinas).

[Z! 1-7] ITU Map of Generations of ICT Regulation



Syl <Fl1-4>o yepd niel 2o Regulatory Authority #-oF7} 18/20, Regulatory
Mandate #°F= 22/22, Regulatory Regime #¢F= 20/30, 2221 Competition Framework +°F
o| A 21.67/28%05 Wolr FFHOR 81678 % G3 A= H7F 2ok

<E 14> ICT Regulatory Tracker 2018 20 HI} M=

Regulatory
Authority

Regulatory
Mandate

Regulatory
Regime

Competition

Framework

=

| = |

Ireland 20 19 30 28 97.00

Israel 8 1.5 28 24 71.50

Italy 18 22 30 27.33 97.33

Jamaica 19 12,5 19 28 78.50

Japan 8 1.5 26 27 72.50

Jordan 19 20 24 215 84.50

Kazakhstan 6 10 14 24 54.00

Kenya 18 215 21 27 87.50

Kiribati 13 18.5 4 12 47.50

Korea (Rep. of) 18 22 20 21.67 81.67

A7) H7bol| w2 gyl Regulatory Authority (774 @=2) H-oke} Regulatory Mandate
(Al U5 Fok= & Ho] 9o Regulatory Regime(f4l 22 A7) #-oF} Competition
Framework(7% 4 A7) oks 243t 297} lvka #7hea glok
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q
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27b ik Ash Al 1829 99 FFE Tk AARI} Yotk AT GRS PYshe Ay
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AR 998 £9 ARV RO E FF Fue] AT WE F5E AEHE T 3

Hor2 AWAREY v A E8-o] FulE FiEste] AElshy AWARE Tk AFA
2:9] NTIA(National Telecommunications and Information Administration)ol| 4] #stsi, ]
£l Ao 7fel 2 A48 34+ FCC(Federal Communications Commission)ol| 4]

H
B
#EE [29 2-112 v=e] Fakg w249 71wl dAE debd Aol

g Communications Act of 1934 The Congress
NTIA FCC
(Federal Users) (Nen-Federal Users)

- National Defense

-Law Enforcement & - Business
Security - State & Local

- Transportation Government

- Resource Coordination B = [T £11 1 (214
Management & - Commercial
Control - Private

- Emergencies

l~>

The President [

Interdepartment Radio Advisory Committee

Chaired by NTIA
19 Federal Agencies Represented

(32! 21] 0|2 Fuj% Be| ZAE

[NTIA (National Telecommunications and Information Administration)]
NTIAE 5 Atk 71 AHGA #eld oz ovt, AWA R oA ALS-8h= T34 BeA
g gsha v A e A 2 27k AAH V1% wae] i BN AL sk 7]

Polt}. [28 2-21% NTIA 28224 7709 Officez 745l 3



Assistant
Secretary
Office of Chief Office of Pelicy
Coordination and
Counsel

Management

Office of Institute for Office of Policy Office of Diticeiofy
Spectrum Telecommunication Analysis and International HElECOmELnIE o e
P = Y 2 and Information
Management Sciences Development Affairs Applications
[J12| 2-2] NTIA =2

7709 Office ToAA T3+ &9 2 wjES Agsts 22> OSM(Office of Spectrum
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=
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t}, w3k NTIA AHet 2HE-9] 93] 91 IRAC(nterdepartment Radio Advisory Committee) 2] 374 4|
S gttt OSMe] x2 FA [2¥ 2-3]3 2
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Associate
Administrator

Deputy Associate Administrator
Domestic Spectrum Management

Deputy Associate Administrator
International Spectrum Management

Spectrum Domestic Spectrum
Engineering and Policy and IRAC
Analysis Division Support Division

Strategic Spectrum Information
Plans and Reform Technology
Division Division

Spectrum
Services Division

International Emergency
Spectrum Plans and Planning and Public
Policy Division Safety Division

Frequency
Assignment
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7t. IRAC

IRAC(Interdepartment Radio Advisory Committee)= NTIA®] Fuj= ~¥EH st} 2l g
of #et AHES sk 7|# FA AL R, T8 9% 9 5 82 o NTIA wiwEelA
e & 2

1) IRACE 6719] 29139 ITU Fak¢ 553 #dd 75 Adsh] 913 15 2 54

=
3 otAd 2 EAE At 5 A+ 15 (Ad Hoe working group) &2 T4 =] Atk
2) IRACY 8 5= AWAF FATe Fi¢ &9 T3 &, #e] 2 o] &of 3

3)
4)

5)

de AAs hdsta 22a9 43k 8 e A 5 99T
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Belg w7k AL Zesty b ddAE s su 9 odled Al A2 uked s},
IRACE= EPS (Emergency Planning Subcommittee),
FAS(Frequency Assignment Subcommittee),
RCS(Radio Conference Subcommittee),
SSS(Space Systems Subcommittee),
SPS(Spectrum Planning Subcommittee),
TSC(Technical Subcommittee) & % 6712 4F3}9]¢ 3] (Subcommittees) &
IRAC?] AFat$113)9F EW15(Ad hoc group) &3 [18 2-5]¢F 2t}
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<G 2-1> IRAC o 7|

Agriculture Justice
Air Force NASA
Army Navy
Broadcasting Board of Governors National Science Foundation
Coast Guard State
Commerce Transportation
Energy Treasury
Federal Aviation Administration U.S. Postal Service
Homeland Security Veterans Affairs
Interior




Interdepartment Radio Advisory Committee

BBG
Air DHS  Transportation

Chairman Neawry
(NTIA)
FCC
(Liaison)
NASA
NSF
Agriculture

Interior

o Al
Justice Coast
Army Treasury Guard

[O2! 2-4] IRAC &to{7|&

SECRETARIAT
IRAC
Chaired by SSS
NTIA Space

Systems
Subcommittee

EPS

Emergency
Planning
Subcommittee

FAS RCS TSC SPS

Frequency Radio Technical Spectrum
Assignment Conference Sub Planning
Subcommittee Subcommittee Committee Subcommittee

Ad Hoc GROUPS

170-Mexico
181-Canada
206-WRCImplementation
213-Management
214-Public Safety

2! 2-5] IRAC Atotel3|et EY OF sig
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FAS(Frequency  Assignment Subcommittee)®] AE. 1
Assignment  Group)ollA=  &&o]5(Aeronautical mobile), FFFATZ  AH]~
(Aeronautical radio navigation service)s &35 i 2 ddst= 9ahs i)
AAGAA b5 &334 VHF d91087137MHz) S E8ste] <& 2-2>9F 2},

2) AAGE= FAA, FCC, 3+, 3, 8l 5 &2 e 7 o 3 7| 352 7450 Sl
FAAE o= 7|¥ T suE g7|aoz AT 5 3

3) FASY & & A B 159 MAGMilitary Assignment Group)ol A= i+-& T3¢ MAG
0] %(225.000-328.600, 335.400-399.900MHz) o that &uf 2 s g5 Atsict

4) MAG 782 FAS & th& AH 1591 AAGSF PRI R &+, 3, 3+, FAA 59 &
T o R 7 A 7 HEE A EH S

<E 2-2> FAS E4f 2! &L} Foj

190-285 kHz 978-1020 MHz inclusive

285-435 kHz 1030 MHz

510-535 kHz 1031-1087 MHz inclusive

74.800-75.200 MHz 1090 MHz

108.000-121.9375 MHz 1104-1146 MHz inclusive
123.5875-128.8125 MHz 1157-1213 MHz inclusive
132.0125-137.000 MHz 5000-5250 MHz
328.600-335.400 MHz

t}. SPS
IRAC?] & o2 4FsF91 93] Q1 SPS (Spectrum Planning Subcommittee) ol A & 3k 2
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<¥E 2-3> SPS M 7|&

Agriculture Interior

Air Force Justice

Army NASA

Broadcasting Board of Governors Navy

Coast Guard National Science Foundation
Commerce State
Energy Treasury
Federal Aviation Administration Veterans Affairs
Homeland Security

2. TSC
TSC(Technical Subcommittee)= F3}5 2HEH AEo] HA 32 93 A 2e 7]&S 7w

O R S A A9 Ve s
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],

u}. RCS
RCS(Radio Conference Subcommittee)= Vl=ol| A #|Qte ITU #H o)A S #4351 ITU F
A A8 gs Am A E oA T& TAlskaL FH| g

v}, SSS
SSS(Space System Subcommittee)= ITU -5 Al2~8lof] #dd &S Aol 483 4= )

R 4R 54, A% 2 A4 $42 paad,

A}. EPS
EPS(Emergency Planning Subcommittee)= =7} $Hd 3} H]A FH]E 93 T34 A~ EH
gk &S syt HEST.



3. FCC (Federal Communications Commission)

FCC (Federal Communications Commission)+= H] 1 5%
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wozA F 770 AHar(Bureaw)# 10709 AHFAx(Office) = 14 5°] At FCCo| AlH 27
TAEE [1E 2-619 2k

Commissioners

Julios Geanchowski, Choirman
Michoel | Copps  Redert M. McDowsll  Mignon Clybum

Office of . . Dffice of
Inspector General Administrative Law Judges
| [ . [ [
Office of Office of Office of Office of
Engineering & General Managing Media
Technology Counsel Director Relations
Elearamagnetic Compatibifity Dix Administrazive Low Div. | Humon Resoisres Momogement Medig Services Stofi
Laboratary Div. Litigation Diy, Informarion Technology Center Internet Services Staff
Palicy & Rufes Div. Financia! Operarions Budio-Visual Services Sroff
Acministrotive Saff Administrotive Operafions L
| Performancs Eval. & Retords Mgme
Seefory
I I - I = 1
Office of Office of Office of Office of
Strategic Planning Communications Workplace Legislative
| & Policy Analysis Business | Diversity _ Affairs
Opportunifies 1 :
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managing UK spectrum

DCMS : Department for
Digital. Culture Media &

Sport

[O8 2-17] 33 Fo 22[MA [5]

[ 2-18]el o wje} ko] UKSSCE 770 1F o2 FA ] Atk 3¢l 993+
o Fup BHlE fFA9) Wglel] Bk BE AbS HESIA =9 T3k Bl (UKFAT: UK
Frequency Allocation Table)E #elst= 55 T3t w7378 15 (NFPG: National
Frequency Planning Group)©] <4134, ITU World Radio Conference(WRC)E 913+ &8]5 IT
U 3 =4 T 24 9 S 4575 st e 54595718 2% (FPG International

Frequency Planning Group)©] X3t} Egh 2390k ~HEd 42 15 (Public Safety Spect



rum Policy Group ©|3} PSSPG) & =72] H[dAH] 2 2 3 b okl diste] UKSSCe} Ofc
omell AHEEFaL gl om E3] PSSPGell= Ofcom, DCMS, =+ H7 28 %71 7] #(National Plicing 1
mprovement Agency ; NPIA), =75 W= F-(Scottish Government ; SG), A SHAFS] A WA H-H-
Z](Department for Communities and Local Government ;DCLG), H.7145-(Department of Health;
DH), B5-5-(Ministry of Justice ; MoJ), WZH-(Cabinet Office ; CO), H-o}d ;=7 24 (Police
Service of Northern Ireland ; PSND's 97l 7]#+o] 3tojstar it F3t4 d2fed 15 (SSIG S
pectrum Strategy Implementation Group)< &334 e ¥ 9 FfHeke &3l ok
ol&d, ShAAQl aF o2 &Y ~HEH 7|8 I5F(Spectrum Planning Group for Olympic
Games)< 2012 F= dd €3} #dste] Fup A9 9 A2 E Fh9 0h vl
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g FIyFusFE AYgor Aslslr] 93k PSSRP(Public Sector Spectrum Release
Program) L= 19 2010l Al&Fate] 2016\ 3 20170l AxkR LA 5 B3bskgie). 20159 7
ol g AFF-HM Treasury)= A2 A8 (Productivity Plan)ol Al A" Q1) 155 $
3 PSSRP] F 84S 7xatH A, UKGI(UK Government Investment) 23] AMS A #aba, o
Hof] CMU(Central Management Unit)ehe= 2+ €8 AT CMUE 2(5)7H] Y &%
Faro] A T b A9 A1 =9 dFE Aok, 201695-H PSSRP @8 B iME
W3 (Ist Report)shal, 201710 8¥ 2nd ReportE 33t T 2017 HaiAel &= 2016 - 2017
S FRE FFFIT A o 2 old Bed ZA dASs VEssith

# 2-19]= o 2HERS 39/ A e ZRAAE BT Qv 19 44

§9 208 45sn BIUdol A FF 02 AGUAS 2 T 282 Furoe] 49
2 8

SO 7 A AuAE & Aol Fof el v &L Akt HEAE 2719 F5o AT
= WaPsta ki B 2pAs] E4331) 3T AR Cost Benefit AnalysisS %310 SH U
thste] AT ZMNA &2 3] slgrste] AR & AJNAE 2ATH [19 2-20]S T
B 2oL §4/FEAESE T2 A4S MOD 25 EYe] 443k A4, MOD 23
Tt EYA 828 AR/ F A= A AWsta gl [19 2-201¢] MOD

RSAZF WT Ws|& Wete= dXE vt Zo] .okt

e Step 1 RSA £A21 MOD= &7 tl9o] T3t &2 w7hH bl Js nA]A] &+
7V Bkl AwiA| 7hs o R-E AA s

e Step 2 : MOD+ t99] F5AEo] 77k 18] 1 9 9] 71&E o83 538t 35
Abgo] 7hsEtE A Es)

W



Step 3 : MOD<= 94 ¢ &8 Akl Al 2 E-HS Agkstar, VIEAD 284 dAks

Step 4 : MOD9} HIEH A &84k HAlA A7 o] W (Transfer)& 913 A4 o] 1

o 2310 M= o
Step 5 : MIEHA 82k A 3 SEjo} A2 WAE g AAA i

Al 3 vtElse] Aloke BAshs Aol Badvte e o FE HEI

Step 6 : MOD$} M EY A ¢824 MOD9] RSA7} ¢+ &8 Rizel Wa g WHiltalr] ¢

3ol Ofcomol] Al 3t} o] W= M2 &%
oF WS Qe 2Ela Al gFE oJHHESE 7] s wHa ot}
Step 7 : A TS F7HE AQ7F 22 AEE AAVME Ofcome AESHY.
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Phase 2:
Phase 1: Phase 3:
Initial, and i necessary
Demand articulation & 0 Cost Benefit Analysis
detailed, studies focused
summary of public 2 produced toinform
on how demand could be
secior ’*”“‘“" met, identifying barriers. pedioatmpiicaemt
. retention or release

[O8 2-19] SSF=E AHEZHS 3/33AEBsts ZEMA

The MOD as holder of the RSA decides that part of the spectrum in the band is surplus to
its requirements and can be relsased without unacceptably impacting on public safety or
national security

1

The MOD checks that band shanmng is likely to be acceptabie and is not lkely to breach
technical criteria thiat have been set to ensure compatibility with remaining military use of
the band.

-

The MOD offers the spectrum to commercial sharers_ A commearcial network operator is
successiul n the ensuing process and gains access to the spectriesm.

i

The MIC}D and thhe network operator agree financial and technical terms for the transaction _

]

The network operator checks whether it is necessary to negotiate any changs to the
boundary conditions with third parties and secures the agreement of any third party that is
affected.

MOD and network operator apply to Ofcom for the MOD's RSA to be wvaried and partially

converted to a licence for the incoming service, for rights and obligations to be transferred
and for any varnation of terms and conditions required to acocommodate: the new use

L

[ Ofcom checks proposal against grounds for refusat of consent in trading regulations.

]

-

Subject to these checks, Ofcom varies the MOD's RSA to reflect the transfer, conwverts the
transferred part to a licence and grants the new licence to the commercial operator.

]

[Z18 2-20] MOD RSAZt H5{2 H8t=(0] 3|5+ Y SSARBE= HA3)



4. 3% 754 o4 L4322

HAE o] FujEo] T3],
Ofcom} AH-2] 7|2 ~HE- #g] A ~HEY AY ST HA, AIP 2 Ao} 22 A
1 £

2 MAYSES 7]dko w2 shal Qi
==z
=

2o A AUES 37 Foksol S A43the Ao] 9% 29EY A9 /)R Wpolr}
CelI'I;l.ur £ ney

3

Other
7%

Agronautical &
maritime
14%

Science |
1%

sweicaina B | = | Fixedisatellite
13% 24%

s":;“ RNSS (GPS &
Emergency & safety Galilea)
services 20,
5%
Civil aeronautical /
12%
MOD navigation /| i
9%
MOD non-
navigation
B6%

[O8 2-22] 15 GHz O[5l0iMe] S5 AHER S Fi



7}. ATP$} RSA
UKSSCE W 2dnte} 7 gg&of F3 ALEAES 8 33735 2 ER o & AFA
A8 T8 AHE AP, ole Tk AL
g QAR tig oS 9 2 55 Tt vk Ofcome ©]9F & ARE Bt

Fal 7o 99 A MAUS Ege] L welol] A= G tiste] HES 9o
Ofcom®] 24312 UKSSCeHe] g stell Ofcome] FE4 o2 AAshe o] Y2 olal, AF 7
Uzl =940 dldshs A3 9] sAH A ¥5 AF, B9 98-S Astete 5o A% A

& Hastete A APstaL 9l

[C1% 2-21]e] 27l npef o] o] Fio A o] &3t = FasE Foul A F
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ofk

5
T
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)

9] 30068 WA Youk MoD Fobet Wi oR A5 ek B 49 % e
FERED FFAEH ek Aol B AL o]-go] Fojute] wrle), ofFel o4 4
Q7 ZURel ek Wk % e PRA SIAS Foh 2% A S 9ov, 1R <
stof 71e] g0m Bulslo] QY FohE B9 APYEa AIPE Ratsh] i Foe FEAE
2 gupsts 59 44 % ARl e 877 AN 9 AFelrh §, Ofcome TFF34
o ol§ EEAHS FUANTH: ZA45] RSA AEE BQste] ol FF 345 Ropl 483

At RSAE= Communication Act of 2003 ol A% o] e} 7]Eol &35 5ol F-3ahd
AIP= o] 83H#] &&= FiE i B 348131} skt o] fQl4 02 &85 A v

sk}, RSA A== AHE d Fabrell thate] oH] o] (= AFIAR7F Ofcome 14|

1:1

O

<G 277> AIPSF RSA A0 545 Uehla itk [27 2-23]2 RSA A =8 o] &3 &5

Fohare] 498 FoE AR AR 7)E PR sl & welFa gk

<# 27> G=9| SSFIF 2 0|82 ?IF M=




71 =a $‘—..a_
Potential commercial "f T Public sector user
user HEIES S FAE T2 - holding spectrum
T Hef

{4) Agreement to
release spectrum

T (5) Issues
| (1) Makes licence
case for

spectrum

(3) Ofcom identifies
scope for public sector
release and seeks
holder's agreement

(2) Ofcam considers
case made in (1)

l (1) Offers to buy spectrum holding ‘

Potential commercial > Public sector user
user holding spectrum
‘ (2) Agrees to sell holding ‘

. -

T -

[O8 2-23] 3SFOe| A Fute M HX} H|W(RSA)

Ofcome] 12 g RSA 44 2] 521208 Au|2=of] ek Zlle] A 7]3ko] o)e 253}
Az A= A4l RSAE Folahs 21 SA4AA gtk 18y RSAE $57418 9 ~9E4 n}
2a9} 3 A ol A 2 Fgo] 7pedhd RSAQ] Mulx &9 B4, 71¢4 dehig =
ol A g ] AWrARl T W e fAN: Ik, toE, AY, 54, &

A AQ)ahe, A ~HE wpaA 7k e E AEsh=d 9o $4 sehHE gukslsial A
A A el e] ofel Aoz RE ] 1+ 88 F52 AT 5 ] "ol

gt RSA 8.5 F-¥}o] digt s7ts ©
AR7| e H&ste AIPE 7HE IAS A At 7|vS Algeta ok ol - H w9
g S ARSI e @Al A 7]l diste] RSAE &3] flaixe \e W Tl &
A AL d9S g8k Agdo] daEofof & Aloln <3 2-8>¢l HERT MOD tos 4%
2l RSA 4§ #obz wdshs daEs w2 gich

=2 - (MoD)ol A Ofcom % UKSSC7F @o-#uf et o =3k t9-& 24 #lstal 9l
th SEF(MoD)E 84 o8 F1 thefe] BAF} Sy A A o2 Melehe Foka AR A A,
o8 A BA5Ql T A 2 AYS UKSSCe
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< 2-8 F= 58¢HMoD)¢] RSA =

RSA -

Likely

date for

application

by MOD <1GHz

April 2008 to 406 - 430 MHZ"® 3400 - 3600
March 2009 MHz*=

April 2009 to 4400 - 4500 MHz ~ 10.125-10,225

March 2010 7900 - B400 GHz

MHz" 10.225 - 105

B500-9000 MHz" GHZ

9500 - 10125 MHz = 13.4-13.75 GHz
1462 - 15.23 GHz

April 2010 to 5300 - 5850 MHz®
March 2011 7350 - 7300 MHz

April 201 to 230-3999 2310 - 2450 MHz
March 2012 MHz2#
401 - 406 MHz

Beyond 2012 TLB-T4.8 MHz 1375- 1400 MHZ" 4500 - 5000 MHZ®
75.2-76.7 MHZ 1427 - 1452 MHz

78 - B0 MHz

B3.5 - B5 MHZ

1419 - 143 MHz

145 - 149.9 MHz

153.5 - 154 MHz

430 - 450 MHz

B70 - 872 MHz

N5 -917 MHz

= AA A A= T RS 918k
T o gtors WsiA xAsteof gt e A AMSsE d9S Ao st
i FEAE TFeAS FEATIZ] flske] AlaE g dREe 229 ¢ e
'Spectrum Efficiency Scheme’S& 913 A2 vk kil Ofcom¥t =5 o] A4S 99 &
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o] i Aol = Ofcomt S, 44§ ok ALgASo] G ol Fyo] ALgE AR
9 AARA AIPE FHIL Teete] AR FRE Feolste] Aokt WS A > ot

[11.

t}. RSA 34 33 F94 Aux](PSSR) ==1

2011 3€ell = YAt o) A LH(DCMS)E= 202037H4) Sillz o] st o] &8 F3}
FF Aa 500 MES Eow stk Uge] HINE BEadr)
n 20189 397H4] 334 MHz 9 Z& o]n] 49822 AJu] %] (Release/Sharing)
= HYE TR FFL V)E FFE TR H5band dlearing) & B T FEAE

e o
2 2

tlo

n 20209744 &8k 2 3 500 MzE-S 3 20229704 10 (Hzo) st thY & 750 MZ9) &3
e o7 I gusr|E 2H
s AA7A AL Tl dEE FI5E 2 34U MpZolH, o] F 137 MZES T5AE

w A TES X TR Sl olst o] A Fo= Lower 23004 (2,302-2,310
2

2
m 27-29 Gz Y A 5 & D7t Ho|tE R &Fo R dolthe] 7|eEAd



<GE 2-9> 5 GHzolste] AujA] ghad 384 MHz % [5]

<& 2-10> 5 GHzolste] 500 MHz w3 SR AS (384 MHz 23

380-385 MHz"** MOD Upto 10 Surrenmbdnc used bvlln::
mergency Services contract and licence

300205 Mik expires in 2020. This is also a NATO Class

Aband. The UK can continue to utilise the

band for using TETRA or TETRA-like

systems for emergency services

406- 430 MHz MOD 2018 Upto5S Sharing - RSA

1427-1452 MHz** MOD 2018 Upto 20 :3“'“ globally as mobile broadband

MOD currently exploring op portunities for

sharing within the band

Lower 2.3 GHz** MOD /HO | 2020- 2022 Upto 40 | MOD currently exploring opportunities for

sharing within the band

4.8-4.9 GHz MOD /HO | 2017 -2018 Upto 55 Possible use for broadband backhaul

< 2-11> 10 GHzolke] 750 MHz tZ 31 A8 (384 MHz %3P

5350-5470 MHz MMOD f BIS 2017 - 2022 Up to 195 CLERER

SE50 — 5925 MHz foar WL, Prisaible T FF or Siied- link shixting

5725-5850 MHz Ofcom 2017 Up o 125 Currenthy used for Wi-F cutside of Europe,
Imcluding in the US4 and China,. Ofcom is
are currently o W The cal
reggulatioms for making the band svail shie
B Wi-Fi

7.9-8.4 GHz [N ls7x] 2017 Up to 163 Eeassbility work in advanced atags.
Ponsible fixed links
D: Public Sector to Public Sector Sharing

2.7-2.9 GHz""*" cAA [ DFT 2017 - 2020 Up to 100 EAT and CAA are Currently exploning

opporunities for public sector o public
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DoCCA (Department of Communications, Cyber Safety and

-
R

A

-

ACMA (Australian Communications and Media

1
e

3

~

A3 A A A A 3 AL

3} #HE AF-7] 3 (national broadcasters,

3l
A

R

Authority)®] 7+ 71224, DoCCA= &aol Al 4

A
p

o

el

X

- Z Z = A~
= T2 T

1, ACMA

5

93

E)_O_O
o/)=

Australia Post, NBN Co, the ACMA

375 679 stateZ ©]

5} 7ol

BHi =
WAR= T

|53t A

x

1, S(state)/#

S

g

(Commonwealth law)<

;‘(

7}. Department of Communications, Cyber Safety and the Art

2191 art, content,

(1% 2-24]3} 7o) 2719 FAgo =
strategy & research B354 ¢}, 222 Q1 market reforms, Infrastructure & Consumer &35

7} o, A YF-A 24 Corporate Z2]0] 9t}

= b

DoCCA

1

A



Department of Communications and the Arts

[O8 2-24] F DoCCA =A=

- Digital dividend spectrum

Digital dividend ¢ obe2710)4] T €2 Whslo] 4171 604-820My 9] 3152 4G
e AHoR AHER & YES F5E welshe drolt

- Wireless audio devices

FAFE 2 E o] o] WS B Ho] F4d who]Agf 2 F41717] FakrE 20154
BE ) A48l7] 93 dF2A, A 7171 wireless microphones, in—ear monitoring systems,
public announcement (PA) systems, musical pick ups, wireless transmitter 2 receiver units
ojw, ole gt 717]= WEI e 4N AtelellA TAZ white spaces oA AREE ZlolH,

class licensing® 345 83 Zlo|th

- Interference to radio
S AH-+= emergency services communications$} television, radio 2 phone reception?t 3t

Hg T3] 8l A4 AL 48shu glov), 53 Agebust AR Av 24l HalAE



A AR FAEA o]qrol HHHE PFRA, AR A, stolgto], 5G T A2 A A<
o7l Had JHE s, o] dt = major telecommunications providers, equipment
manufacturers, satellite providers and technology companies, land transport companies,
defense, aviation and maritime sectors, radio-astronomers, spectrum engineers 2 regulators
oI S AE7E 2wol Feskal vk B3 AETF IES AVIAR RS Sl Ao R
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Y. Australian Communications and Media Authority (ACMA)

ACMA+ “Australian Communications and Media Authority Act 2005” &l we} A He A
o7 2006 Australian Communications Authority(ACA)¢} Australian Broadcasting
Authority(ABA)E gH sl 2218 #4514 .21, Canberra, Melbourne® Sydneyoll Z}2} A+
Ao] st AU oF R0 HERA, Y-S Chair, the Deputy Chair % full-time
member®} 4 2] General Managers, 117 ¢] Executive Mangers® -4 % o] 9l

A 222 [27 2-25]9F #o] Communications Infrastructure, Content & Consumer &
Citizen, Corporate & Research, Legal Services®] 47] 998 @data lom 2, Anx; A
g Ao oHe $#d 1A Radiocommunications Consultative Committee(RCC),
Consumer Consultative Forum, Emergency Call Service Advisory Committee(ECSAQC),
Australian ENUM Discussion Group(AEDG), National Relay Service Consultative Committee
£ fHstaL dloH, 53 sF4F e T A FHs] ) AR Ao 3]s [19
2-26]3 7ol FABtY] L9deta, EdEE HAE Australian Federal Police, Bureau of
Meteorology, Department of Defence, Commonwealth Science and Industrial Research
Organization 5 9711 F-4 o]t 972 DoCCA7F 21, ACMAE 7149l At-S Hidstal 9l

ACMA®] T8 AR SAPAS A& Ak B4 S33%4 2He B2 A5 Bost

31, AR oA B ARIE EE W 04 % A4 870 R8eH 48 24, B4 T
G 2 ERe] O3 A2 BElst A0 B FA o]dS thusn YoM, 9 4Rz

1) PSMB : Public Safety Mobile Broadband



[ Chair & Agency Head ]

Deputy Chair &
Chief Executive Officer

Communications Content, Consumer Corporate &
Infrastructure & Citizen Research
Operations, Communications Information &
H  Services & Safeguards & - Communications
Technology Networks Technology
| Spectrum Content Finance &
Allocations Safeguards Procurement
Spectrum Unsolicited Research,
4  Planning & 4 Communications Regulation &
Engineering & Numbering Communications

Legal Services

[OZ 2-25] 3F ACMA ZE =

#* =3 0 Faad [21]

Department of Communications,

w EA AT [20]

(28 226] 35 Futs I

Cyber Safety and the Art
(Chair)
ACMA Australian Federal Bureau of Department of 5RO
(Technical Advisor) Police Meteorology Defence
HCSIRO : Commonwealth Scientific
and Industrial Research
Organisation
Department of Department of Industry, Geostience Department of
Home Affairs Innovation and Science Australia Infrastructure, Regional
Development and Cities
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Y. TF F35 A AR

(D) Fo 2 2 23

SFo] A= “Radiocommunications Act” ol wet Fok ool $E M2 FE5HA] 2o
™, A 7] Wl (gto] ) FhEale] F “Spectrum License”dl| id¥ = FA59] 371 A e
&t ACMAE Z el ofgk eda) Jol o3 a9 7] 24H 714 B JdE 7o =9
gt 5 A A WA o g Fueg dgdit

3 Fupape] 54 fEolu 54 A9 WelA o] Fakes Fub &g A Al & 5 9l
o 24, 1200MHz2t 1300MHz Aol o] F=uba= thef2 1 15MHzH Algketo] st} o] gt
Aghe Fapas g Al WEEA] ko] A 87} stell ACMAZE FakE d3d & 9l
Fupr g Ao el ACMAE ACCC(Australian Competition and Consumer Commission)

Al
2]
oA g #HE ARE AT ot glom Fupg HE= vheA tEe] A 2AES ¥

=

H

© #4 B 717152 &go] Walel siAste} AeAbE Fagel FRES AR 24
@ W) SJ3fe] U BN /1715 £Bo a) 2ehd 5 gl AT B2 ol9le] Fo ¥

REAA ARROE H8E A WE 2L GASE 24
® T4 B4 77152 $5o] Wlel SAAste] A Ae WAk 2

@ wslof Jste] FAl FAl 717159] 8ol A3 2ed o o= dE A 2l ke

E¢} “Radiocommunications Act”& 71& 874 Z A9 A5 wet A 7|9ke] Fobr S
A5 =dglom ojgl AJA7|HEe] o] g 91 A H E(arrangement) = B 4491 g3} Auj
& % dFFug AR A7t ZheeteE skt
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= Australian Communications and Media Authority
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= Bureau of Meteorology

= CSIRO (and CSIRO Marine Research)
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= Australian Radiation Protection and Nuclear Safety
Agency

= Australian Securities & Investments Commission

= Australian Sports Commission

= Australian War Memorial
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SISO MIMO
1G NMT 450 0.142857
cellular modem 1981 0.0012 0.025 0.45 N/A i, 0.064
0.0096
2756 | CDMA2000 0.0096 per 0.0078 0.172 (fully
cellular 1% voice 2000 phone call 1.2288 per call N/A 1 loaded)
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2 0.10 0013 04111111
cellular GSM 1991 timeslots = 0.200 0.2 0.52 N/A 1/9151943 in 0.17000
0.104 )
2 0.032 g.013 04111111
cellular D-AMPS 1991 timeslots = 0.03 1.3 N/A 1/91519{)3 in 0.45
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Digita DVBH 2007 55 to 11 8 068 10 N/A 1/5 0.14 to 028
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& FEE VIS 1= =iH2S 28)

= ® T VIS 1=2GHEM 29, '10.7. 16013
= || - HevTsC129 =), S2VTs0149 2H=D
I NIS+HAIS AN FEC08.7~ (10.68)

ol 4 =elvTe Ch 14 08
- OEAMYTSSE S ot il

T

[ 5-3] =L £ VIS 28 Fuls g S5

2. VDE A4 A3¥

FAFEAFZYHITALA)= VDE, AIS, ASM 3 ¥ $14d543 sk VDES(VHF Digital

H

Exchange System)Z A48} e-Navigation £419] 3714 I 9484 AIS, tJxd VHF %
A, MFGO0KH,, 182t 418 B8 Relels)

ZA A 07 AIS Foh4i= <H 5-7>9) 7+o] 161.975 MHzsH 162025 MHze] ¥ 7] A4S A&
dta glom, WRC-12014E 9As4e 3t gAggoR Ad 75156775 MH2)S 76
(156.825 MH2)E A Aatom, 47027, 28, 87, &) A& A= AIS S-E/IEA P8 o8 AL

% 4w sl

2 z g=g Fns ) | oy T
= =S =n> &l VHF AlS | VHF
u b -AAYFE CHY, 10, 12

;‘;‘— -4 : CH 06 504,648 1 7
(V=) Crr o6, 08, 09, 10, 11, 12, 13, 14, 67, 63, 69 (L) A19)

HAF | -BALFE CCH 10

A | 868 CH 06

e 143,402 1 4
KT]‘1_) CH 06, 08, 09, 10, 11, 12, 13, 14, 67, 68, 69 (117] A1)
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-AAYGFE  CH 12
A% |48 CHO _ 89.071 7
(olat2) | CH 01°28, CH 60769, CH 7183
(VHF Ax4)
old | SIS CH 14, 63
oo EsscH 180,786 10
(B CH 06, 08, 09, 10, 11, 12, 13, 14, 67, 68, 69 (1L7] A2)
7:101 *‘Erxﬂoé—tll‘% : CH 9
;’ S| -Wse CH OB 3,962 4
(K1) "G 06, 08, 09, 10, 11, 12, 13, 14, 67, 68, 69 (17 A1)
o & -AA Y54 CH 12, 67
ey | BRI CHO 272,630 10
(B2H8) [CH 06, 08 10, 12, 14, 20, 22, 68 &7 AD)
AR S 1 CH 12, 67 87.401
it | S8 CH 6 (ChAH) 10
(XA | CH 01728, CH 60769, CH 71°88 91,838
(VHF AA4) (&eh

<E 5-8> AIS Tl 2t

He2 f Ags

Ak 25 18

Anee ez Haa
AIS 1 161.975 161.975
AlS 2 162.025 162.025
To(long range AIS) 156.775(ships are Tx only) - N/A
T6{long range AIS) 156.825(ships are Tx only) N/A

2027(ASM 1) 161.950(2027}

2028(ASM 2} 162.000{2028}

161.950 (2027)

162.000 (2028)

ZAVDE 1) 157.200(1024}
157.225(1084)

50 kHz channel

84(VDE 2)
24/B41(VDE 3}

2024/2084(SAT 1} N/A
100 kHz chamnel

161.800 {2024
161.825 (2084}
50 kHz channel

(2024/2084, merged)

50 kIz chamnel

(2024/2084, merged)

100 kHz channel

25/85/26/86 Wi T B <!
(VDE 4. SAT2) (25/85/26/86, lower legs, (25/85/26/86, upper legs,
merged) merged)
25 157.250(1025) 161.850(2025}
85 157.275(1085) 161 875(2085}
26 157.300(1026} 161.800(2026)
86 157.325(1086) 161 925(2086)
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