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] 7} 72l Alo] AITHE, theket YEQA, 2& ARSARRI - FEAte] o]271714]
T Aelell Sl 7FE RIRRE AlAE AtoloflA] 7l E4o] M gl FARE IEHEE
7iksto] Alsafiof gk
DISN 30| AL WE 8 7Hs3t SolA SA] ARBSE |= o]l Zlolt) w2l
ofg] FRAAAS] UEYZS B3l Bl7FAA(Non-Line-Of-Sight, NLOS), A|7FA], Htf2] E
= 5ol Ak EMs 2EllA AlAIS] &8s Astste] 3 E HRE GIGE $A E
+ AEsfol & Aotk @A 4 5% YEYA Jdell= A FAol &2 o =2
AAE HF HEA tall EEZA|(topology) Aol FalefE2 AR, Hubi)
715 "ASE QA darelEs A, Wkl vIEf A Y Sle EEEA AoE
g 1P 7| ARRE, 7] 22 SKself-organizing), A2 TFE 229 YEL IS AL,
Bl =3 YEYA(S, AWM (reach back) §1%) WollAl UAse] LOS Ao1S Al 5o
2EFHE|o] Qlrk. 20121 0] B2 NetT Aldof 223HE 9 7FA] A= =0} UAS HIESA
2 skt E o2 g o 1587|812 Defense Advanced Research Projects
Agency, DARPA) 9| LANdroids AFg490f] 3231 20 R o] AFYGE 1 7|5/ -84l
AEHOR o5 4= = &aF, A7L A5 BE T UESD FA =9 viA|7}

49) & http://www,darpa,mil/ipto/programs/Id/Id.asp.
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ko] Tritondh $29] Gray Eagle -2 A1 ofu] o] Wako @ ARwm glck. ol
gF stegole 288 ARt [ SHiskstar Gofet egolA AlA o] HelE
2 %ol Aolch RN EeiEo] i o] ThvIS AR 9ol wshe ol
= 714 Ajto] ofyz} dfj4ke] Algt wfizolt), Fol E2iEe] vkt &
s Al AR T A A1 Hgo] WAsT el olele Ao S
7] 8- H|go] =2 A8 U] SATCOM tf o] A& oJEsto] 282 Aok
Ko o] g EAES] 7] wSHT Bk Teln BE SAES 0F g 108
A7) AR arEfalof Btk o] AR AT ¢k Sl AR A Higke Al
Foh, 2L Py elele FA, FF A U BECE BF 55 dolel
Ef]H(Joint Aerial Layer Network, JALN)) FAk=E0L0] H&-S AL, $4171/42
A7) Alzdlof] 3t of RISt A} Lfole thaat 2 HakE AAETh

o MY X 21719 BIEHMIBSZE7|(Solid-State Power Amplifier, SSPA)= LHHO=Z 2t
EHI2A(Gallium Arsenide, GaAs) 71T REO|CE SHXH 7H EQ1 ASHE(Gallium Nitride,
GaN) SSPA= GaAs SSPAEL} AXMO0| L. GaN SSPA= 20| GaAs %72 F Hi
Ol0|H, 3Z7| 28UGS 37417, O ZHelet 2EFIE HESY 4 UCE GaN A|AHR
ol =2 ME 82 Y2 2+ =0E AOICh Ol2fet HolE M| flo 5571 A
I S=710M 275 o7t M| S| 2EEE=E MEY S MOHXIE ZLARICE 01
A BAE ZafolH AMEoHA| 2 e M20| AsC= XHEHA =/F ©=H0| O == I
HES zZlaste £ UEE AHCH MPYMEE FANA SA719 1= SZ27|(High-Power
Amplifier, HPA)O| B3 B = TS I Y 4 UCh GaN 71&2 Sk MefE I
CHAOIM AE= 4= UMD, RDHZH AT0H| BRI =~ Q 0|CH2014). HPAE M&XE| 7|
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=
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20 BN A FE WHE SIE0] B2 3719t 47+ | BT, CIRJISH &40 3 QL 715
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51) Lundberg, Kent H,, High—Speed Analog—to—Digital Converter Survey, MIT Press, 20025,
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W= O 20, Q10| =0, 450| O 23K(1008) OR) VIS AARE 4= AUCK2015).
Ol2fer =417[= RF AT 4TS I NMotl7l= QY IS &LVPt QS o AEe ==
QU0{0F 51, XY == U= Ot Te|A2E(preselector) BEA(EMO= 2 SWAP-C
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Integrated Circuit, MMIC)S Al2ot= 27 M2, 28 1&E8 By 27| 22 AM7[&0]
ZxE oLt MMICEIZ “O/%(mimic)’ 22 )2 00|20} FI(300MHz~300
GHz)0lIA x—%Elf %'33—9 sz MX[0|0 YHMOZ D020t 28, &4 55, NS
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TAIAQl L oF] 7HHEP Zo] itk FZo] VITA 49 T4 Z4(Radio Transport,
VRT) #5590] A4o2-87d Gelute] s o= A=t o] F52 RF ATER ] &
A3} RF EE $1A QOJOH AR & Sl AT 284 AAIE Al o] AAlE TF
dloE] 3718} ARt A (time-stamped) 41T Glo]E|e} FEAE w1 9] wElHolH S
Agohes A8 ZRESS 7N R 9t o] Z2EE2 54 sh=dlo] oA 4l
7] HloJElE FE3ER, olF o8 fr*dﬂ opFIElA, AlxAA % =12 Pt A
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Al Yol A BEsls Usvint agth e O] AIT) USVe= S5 783 o wfsol
HX]*Eﬂlﬂ(watchstander)Oﬂﬂ] S meme. Aol sl o2 ola) Al thel
ol Fasir} Ao A= st Y thojfo] gk o Loy, Usve A
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4310 AHEZ TgjAlS

0

EMS= 7155 9 SA50) ol A At A etk A S5+ 2 ol o
2] Ao A= AZEY 92§ A|A|(Spectrum-Dependent System, SDS)o]] Z=o] |
A=]7] Aoj| u)at AHEY HolS W2 1Sk gk Sk A} 2 7|3 34
of wet 7l wi/fHsE =7F SHER 50l AR} FEa 59 ARl ek AP &
|

A& W2 Fofgk vj=olut 7]ef 7oA AMER S 288 4= Qlrh Flold g2 o
T 3% FAAL sEAME v B FEa A9EY 14T Ve F20l wet
AA- AZFE o, Ao HiAlE $ AR Ve ekl e, e EokAl &

€ A2 A wix|Eo] 2F 28 Aloke $HMA Y= AALH AlM=E gt

54) sfizto] YHO|EE UUV 2=,
55) Ol= FEof| 25t Lig2 =7t TV IS4 =0 gidl Sk 22| 778 2 X} oS EZSIC Washington, DC, 2008
122t 2009 98! JHE(47 CFR 300.10]| 2t 2210 TSk,
56) =& T7|EAIHSHInternational Telecommunication Union, ITU), 2M 78 AQA H|HE 2007EHE
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w1 %EP.57) HE FRIAIAE DoDI 4650, 0101] w7 of
¥ 7K Spectrum Supportability and Risk Assessment, SSRA)S & 3ljoF It} SSRA
A, 71E 9 28 A~dEY Y 7S Bkisk] olE dslsle Zlolt) =t

R P a@z@ v g
3} ng} A i]ﬂ] (Sense And Avoid, SAA) 7]5=
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57) ¥o2 BE A L £HEZ SDS AIHS OIUAE A Fof| SSRAS AA[GHOF SHEHEX]: DoDI 4650.01).

58) HImA™ 7| AHEZ AR HHSP= ITURE 11 20123 T M| EMEAMATHZA(Worldwide Radiocommunication Conference,
WRC)OIIA LIEFGOH UAS ABEZ ARS0| ZAHHA O|X| & SHIXICE UASE il T ALS HSt= FAARL =A|| BIZH &S
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24 RA9E AT U A A1E skl B Aolc
DARPAS] Z AT Z2AEQ} 71 T4 WNaN(Wireless Network after Next) AF2.

Z A#HEY HH(Dynamic Spectrum Access, DSA) 2] EFgAlo] 5% ith DSAE= tf
Q% D87} B ThelE AR ARgSHEA] of o] mlef Fajp et wagstol A
gt See 4B REE WNaNS 3 PoRe] B4 A Telska
B g ARSI QTN Dsar YFE) gk sldoleba
ok i BAolls dis Aol diRt A4, 71 AALH] S vl E= NI
= EZTh, FALO|E(cosite) Hdo] EFHHTH2015).

)

4311 Iofd

]

=5 A Ao]| whet, CDL- ISR A E 2R HE 35 7305 S2F2] 71
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59) Al HS 7681990, & &= H|0|E{2!3(Standard Common Data Link, Std—CDL) IISHE Ms AIK20094 11€) 0t AR
HS 60038365, HIERT S+ 2= H|0|EHZIE %11 Al Capstone Specification for the Network—Centric Common Data
Link, CAPSTONE)(2007 112),

60) Al HHS 60038368, A 825 H|0|E{2!A(Bandwidth Efficient—Common Data Link, BE-CDL) II&HE Ms AlRK20114
53).
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e AAEE )] o&o] ag ﬁOlE} 4o
CDL Al281e 251 i), A28 CDL el 714 Hlo]eje 2mEgojo] et
SARE el Egslolok Bk

4312 L5 28, CFS E(MIMO) AlAH

MIMOE= U5H 7]%0]H @A) 301E olatR o]Foh= A 4AIH(4G) A Al
A AREEAL Qi) o] AL H) 300Mbps 2] HlolE] AbER AlF-S Sagict 62 MIMO
L AR o=, dlofg AEeH Ao Y, Az e & Hu} o]2e AFHA|7] Aolr},
E}EW MIMO 69| 4=k} F7k- AR Z’QO] B3} MIMOE HlolE AgBo] o

ml

o ofe] Am(2o] 5 WAL GF Gt FAZE DY SRS Hs}
ol 404 Hlole] o] e Y A o2, Aod ohimargi) ] S0
/R

olal, fElgh 24T E2gt 2ANA 9 He5S HIRIth

AR ZA A|A)(electronic discovery), QAE|H|o]A A, A-3-& TR EFo| t] A
A A7F 4 L A Z 4 WA HIEYEE o &8l FIAAE o E3E, e
AR HIEQAA 8 4= Sl& Aolth
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62) UAS XZ 2712 48 JUTSIet 4E3s| Ci=n)



4.3.13 Tx7| &8 FHE3)

AR AT TR Afel ] T Qg 7e) Ewel oko] BW the m3h 8
AQolo g HRSE 4= Q)= E30|| Q5| 414 £ARE 4= Qi) 63) E3 2-8ofl= HA| SHHA|
A7) 2HeA BA, R ATET AR AFAR A B} D A8 Bo e
rrelof: WA FAEAALED), Alols A 9 A A" fuds 5, BT A
Ol EA|AHOA G F L A o=, HA7] 7Hd(Blectromagnetic Interference, EMI)
e -vgto|E Yl vy R Hog|2 Fo] ek U B3 AERM=
E3 Ao} B EMC &5 g57] 9t a3 EMC o2 B/dskes 50 7l 9
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FRIAA -S4l HlolAE A-8dhH 4 TAlgEo| =L, Y 4, LPI/LPD
7} SRR ZA SFAA U] EMIZF 734 4= @Itk Global Hawk, ® 9JA}S] Phantom

=
Eye 9 X37B 22 I Wl FRIOJEAS AST i Ho} S9Est o gAY

63) 0[218F 22lojl= FXI7| EA(electromagnetic pulse, EMP), M Fiik 7M. 12 BEAF @S (high—intensity radiated field,
HIRF), ZXt7| ZH(electromagnetic interference, EMI), &7 | Hf™(electrostatic discharge, ESD), H=|, P-STATIC
(Precipitation—STATIC)0| Ze&tE £~ UCt 7[EF R2oll= H, £7|, 214 SZol cheh TXP| WAL 2=do| Zetelct
(RADHAZ),
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Aole, FEAAAE di7] T 2AIR APe AR "R 52 (=T 717t
HE) $4le & 4 Sk LOS e Y= s0km7t He HA HolA Alde 4
of mbth. ol 14 A FHs W Al T Alue|eo] 582 = & Aotk
ol <& Bl A AEL Hirl 2o weh A APIARE 2 100km
w2t 100Mbit/s 2} LIEoflA Blg/do] A= Ao SRRIEIT. of2 3t AAl= Mol
o3 Fot ol Fsle FAAAE AABIAY, FAAACIA o2t AAE AAshk= 4

g FASk= Aol & ofgfgo] F 4= ITH2020 of4h). o] =% DARPA AR
Al A7t B A UEYA *‘SJOML slo|HE|= IBYRF B4 7148 A5}
(9] 200km o)A}, HlolE] AES: 3Gb/sec~6Gb/sec) 1t FTYA|(HEF B Q): 130km

o)A}, 3Gh/sec~9Gb/sec) A %4_7% Al AstSiet

o TefalA] ohS WS, 4, 14 Alole] T,
AT A A B B A T S Ao 9

A T AA Al(Precision Inertial Navigation System, PINS) AF-2 GPS Yd|o|E of
cto 272 2k A ARST Aot A 204 F2t rpEelsto) wstEA
oS 2AE Aol Aok marter wave) & AT AR AE e €
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A AAS Fuf 7k 2028 vjekel 7oA Y XRMA wdFHEAAE Aldd
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o] AFYZ HAE ehHof] 7Rk A ZIEAI(AA Alo]2 glE)oll QAL #lo
=o|oke] Ao WAL AlA Alo|2 Ato]o] Atii-s2 Ak FTE %E%‘
B 471, 7|, AolzaFAxs ST AlA e Fubd(optical wave
front) & ARESE 5= 275710 7Hsgt Aot

HiDRA(High Dynamic Range Atom, 1l £29 9xp (AA]) AFYS TAZAAA
(Inertial Measurement Unit, IMU)7} 20m/h, 10g, 1002 /s, (4L AllA], <20L A|A|2] A<}

of ARgEE 27 AAE IS Aol ARt Al u]s]
AL Aol RATZE BE 716S AR, £ FUMEE BN B 7
o} MRS AR, A2t 9 fATE] vg GTkE RoiF Zlo|th PINS 11 AlA o]

HIE T %, B FEMSE A%, 29 A4 SIS, QR dlo)A AlzE/AA F=
RS 222 FPGA(Field-Programmable Gate Array) Efo|W A|2H] Iz} A 2} g}
© WxFy)) ARKY o, o B ) BIRKEARDeA A Floltk

4.3.16 SAEl GPS 22

NGA+= GPS &=/ Al17F 34-8 EPOCHA(Estimation and Prediction of Orbits and Clocks
to High Accuracy; H=9} AlZFe] 1Y 34 B of|S) AAE 2ZEF oS 7Hdgi.
o] S3EeIE olgol of#) 98] ors 513 S FUEE £ 4 2%k NG
EPOCHA A& AMESto] & o 4l ARE & o B Alsste] oA 4 589&
%“o”\]% = Stk o] S AR 4 Eﬂﬂoﬂ/ﬂ A= o, T Ak G o]
Rl Qict. o] AL 71 Ei= g AA Uloll S3tex] obd AAHA| o9kt EPOCHA
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Washington, DC 20330-1480
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Aeronautical Systems Center, Project Executive Office for Intelligence, Surveillance, Reconnaissance
and Special Operations Forces

Air Force Life Cycle Management Center 2530 Loop Road West, Room 144 Wright-Patterson AFB, OH
45433-7101

DARPA

Defense Advanced Research Projects Agency 675 North Randolph Street
Arlington, VA 22203-2114

(703) 526-6630

HAF/A2

Air Force Deputy Chief of Staff for Intelligence, Surveillance, and Reconnaissance 1700 Air Force
Pentagon, Suite 4E1070

Washington, DC 20330-1700

Joint Staff J-8 DDRA 8000 Joint Staff Pentagon
Washington, DC 20318-8000
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Commander, Naval Air Systems Command 47123 Buse Road
Building 2272, Suite 540 Patuxent River, MD 20670 (301) 757-1487

Navy N2/N6
2000 Navy Pentagon, Room 5C289 Washington, DC 20350-2000
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National Geospatial-Intelligence Agency 7500 GEOINT Drive
Springfield, VA 22150

NORAD & USNORTHCOM/J5
Strategy, Policy and Plans Directorate 250 Vandenberg Street, Suite BO16 Peterson AFB, CO
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(703) 697-2012
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3090 Defense Pentagon, Suite 3B938 Washington, DC 20301-3090

(703) 695-6188

OUSD(P&R)

Office of the Under Secretary of Defense for Personnel and Readiness 4000 Defense Pentagon
Washington, DC 20301-4000
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The Joint Planning and Development Office 1500 K Street, NW, Suite 500

Washington, DC 20005

(202) 220-3487

SAF/AQLJ
Secretary of the Air Force for Acquisition 1060 Air Force Pentagon
Washington, DC 20330-1060
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U.S. Army Deputy Chiefs of Staff G-3/5/7 (DAMO-SSF) 400 Army Pentagon
Washington, DC 20310-0400

USA/PEO AVN
U.S. Army Project Executive Office for Aviation Attn: SFAE-AV
Redstone Arsenal, AL 35898 (256) 313-4004

USA/TRADOC
Headquarters, U.S. Army Training and Doctrine Command 950 Jefferson Avenue
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Fort Eustis, VA 23604-5700 (757) 501-5876

USAF/ARL
U.S. Air Force Research Laboratory 88th Air Base Wing Public Affairs 5215 Thurlow Street, Bldg 70
Wright-Patterson Air Force Base, OH 45433-5543 DSN 672-3252 or (937) 522-3252

USN/N2/6

Deputy Chief of Naval Operations for Information Dominance 2000 Navy Pentagon
Room 5C289

Washington, DC 20350-2000

USN/ONR

Office of Naval Research One Liberty Center
875 N. Randolph Street, Suite 1425
Arlington, VA 22203-1995

(703) 696-5031

USN/PEO UW

U.S. Navy Project Executive Office for Unmanned Aviation & Strike Weapons Naval Air Systems
Command (NAVAIR)

Public Affairs Officer

47123 Buse Rd, Bldg. 2272, Suite 246 Patuxent River, MD 20670-1547 (301) 757-9703
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Initial Operational Capability

Interoperability Profile

Initial Operational Test and Evaluation

Internet Protocol

Integrated Priority List

Integrated Product Team

Intelligence, Surveillance and Reconnaissance
Information Technology
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Force Structure, Resources and Assessment
Directorate of the Joint Staff

Joint Aerial Layer Network

Joint Aerial Layer Network

Joint Capability Area

Joint Capabilities Integration and Development System
Joint, Interagency, Intergovernmental and Multinational
Joint Interoperability Test Command

Joint Requirements Oversight Council

Joint Robotics Repair Facility

Joint Staff

Joint Technology Center/Systems Integration Lab

Joint Technical Architecture
Joint Urgent Operational Need
Key Performance Parameter
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Motion Imagery Standards Board
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Military Occupational Specialty
Mission Package Support Facility
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Meantime Between Failure
Missile Technology Control Regime
Manned and Unmanned Teaming

Multiple Unified Simulation Environment

Manned and Unmanned Systems Integration Capability

National Airspace System

National Geospatial—Intelligence Agency
NSG Interoperability Action Team
Non—Line—of Sight

Non—Line—of Sight

Naval Research Laboratory

National Security Agency

Nonstandard Equipment

National System for Geospatial—Intelligence
National Security Systems

Operations and Support

Open Architecture

Overseas Contingency Operations
Qutside the Continental United States
Operator Control Unit

Original Equipment Manufacturer
Observe, Orient, Decide, Act

Operating Tempo

Office of the Secretary of Defense
Presidential Budget

Processing, Exploitation & Dissemination
Project Executive Office

Precision Inertial Navigation Systems
Position, Navigation and Timing
Program Objective Memorandum

Program of Record
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Planning, Programming, Budgeting and Execution

Public—Private Partnership

Reliability, Availability and Maintainability
Robotic Collaborative Technology Alliance
Research, Development, Test and Evaluation
Remotely Piloted Aircraft

Radio Frequency

Research and Intelligence/Technology Protection

Robotic Systems Joint Project Office

Science and Technology

Sense and Avoid

Selective Availability Anti—Spoofing Module
Service Acquisition Executive

Selfridge Air National Guard Base
Satellite Communications

Steering Committee

Security Cooperation Reform Task Force
Spectrum—Dependent Systems

Secretary of Defense

Service—Oriented Architecture

System of Systems

Sensor/Platform Interface and Engineering
Standardization

Spectrum Supportability and Risk Assessment
Standardization Agreement

Standard Tactical Entry Point

Small Tactical Unmanned Aircraft System
Small Unmanned Aircraft Systems

Size, Weight, Power and Cooling

Test and Evaluation
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TS&FD
TS/SCI
TTP

UA

UAS
UAV
UCLASS

ucs

UGS

UGv
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U.N.

usc
USCENCOM
usD
USD(AT&L)

usD(1)
usIP
usv
uuv
uvDS
WG
WGS
WMD

Technical Airworthiness Authority
Technology Security and Foreign Disclosure
Top Secret/Secret Compartmented Info
Tactics, Techniques and Procedures
Unmanned Aircraft

Unmanned Aircraft Systems

Unmanned Aerial Vehicle

Unmanned Carrier Launched Airborne Surveillance
and Strike System

UAS Control Segment

Unmanned Ground Systems
Unmanned Ground Vehicle
Unmanned Interoperability Initiative
Unmanned Maritime Systems
Unmanned Maritime Vehicle
United Nations

United States Code

US Central Command

Under Secretary of Defense

Under Secretary of Defense for Acquisition,
Technology and Logistics

Under Secretary of Defense for Intelligence
Unmanned Systems Interoperability Profile
Unmanned Surface Vehicle

Unmanned Undersea Vehicle

Unified Video Dissemination Service
Working Group

Wideband Global Satellite

Weapons of Mass Destruction
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