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A1) A DONC3 DEMRASE BT NEMEEZ, O L IEBOBERIL~OXHIE, @HF
BWAZBITF 2B EA~OHRL, O OJeE #AE & MR % D <2 BUANERE D XT IS,
D3 OITHEB L TEE L. NC3 OELIZH 72> Tid, NCIIZBIF 2 L IEHD
W YDA DOA R EILC OB S vk ) A ZBEST L L L, T4 -
A N— - B FIRO G T 5 NC3 ke LCodizA%2ED, ZiIkofF
FVEARERT 2L PBEETH 5. ZOB BIFED NC3 O RALEHE A%, O
P B L HERZ O CHEMIC X o TBIEZAON LW RENED 5

LI

7 A h ORI HIESE (nuclear command, control and communications: NC3)
2. 1980 EARIC KB L WiB 2 i S Nz D & wfkls, WRBOBEICEL T TIEEA
ERRALE NS S GEASNTEL, SO0, NC3 ¥ AT ADEM LI HA
THBY., WHAWEBEE I TITV L2, ¥ AT AR E T 2 LEMEIES
NTW5b, BT, NC3 A EIHT 2 Z WML FREROBMRIIEGE L 13282501
ZAELTWA I D, BBEIZL L LD, 3l - FAN—ZEMICB T 2 W B L 2T
TOYATALRE LTORREZ KDV L HIINC3 ORENZ A LEETuhkith

1 David A. Deptula and William A. LaPlante, with Robert Haddick, “Modernizing U.S. Nuclear Command,
Control, and Communications,” Mitchell Institute for Aerospace Studies, February 2019, pp. 19-25, http://docs
.wixstatic.com/ugd/a2dd91_ed45cfd71de2457eba3bece4d0657196.pdf.
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7 bkRw

FFW K- 7 (Donald Trump) FiBEHEIX, 2018 4:2 HITHE L7z [14ES
HiE L (Nuclear Posture Review) | (2018NPR) 235\ T, NC3 O5fifbik & LT Hi-
A N—ZERINZ BT B H D O OPGERHIE I Y A OV RIESE A Y 2 T 2 oL
REERMEDTHLE LA FAE 10 FICid, KRR E R 4 H 28 NC3 ERILO FHITH
iR st SO &, RIRIE L 2019 45 4 I NC3 ERAL & it § % 72
DD [NC3 =% —754 At %— (NC3 Enterprise Center) | O % Bi#E L 72 %
DX, KBUFIZ NC3 BRSNS 7280 #lA 2 R L X TH D, ZhuitEo
THEMLZ D CHAEREDFERDET D AT TV 5,

A, 7T AV ADONC3 &7 —<IZHY EIF. NC3 oBUR L 1 bz o < % i
ZHE 220D, NC3 DERADPZETNEMEZHL L DD TH L, FBITHIIETIZ,
7 A 71D NC3 BB D A% 6 I GEF) FRICHEN SN TR ELT, Z
) LB LD [#A A (entanglement) | A3 NC3 DI TR L T
JiEX BRAEE OIFBERICB W TERE SO A7 W& T ) hrhkne
MLHNTWD S F720 NC3OEMRALICH 72 - Tl FIERE LR EOTHT £ v
MIHF 2B NC3 4 v M7 — 7 ~NOH A N—BUIE Lo IS BT 2 B
SLLAES ZEDRDOENL LRI TS, T2V TiE, NC3affbo—
BRELTALARER EOGEM AR Y 27 20 A ShAUE, ThSOFIZHT 5
NC3 OHfa§sth 2 WP SRBLOTE VR LT RELH S5 5120 FF v 7H
KO Z O CHFI T2 BE0 0, Kz E—oREREH L T8
FIONC3 DIED iR RETRETELW» L T2 H 5 %

2 John R. Hoehn, Nuclear Command, Control, and Communications (NC3) Modernization, Congressional
Research Service (CRS) In Focus IF11697, December 8, 2020, https://www.everycrsreport.com
/files/2020-12-08 TF11697 6f8aeb89ad1bc93d0e591¢749404177340cea901.pdf.

3 Office of the Secretary of Defense, 2018 Nuclear Posture Review, February 2018, pp. 57-58, https://media.
defense.gov/2018/Feb/02/2001872886/-1/-1/1/2018-NUCLEAR-POSTURE-REVIEW-FINAL-REPORT.PDF.

4 Jeffrey Larsen, “Nuclear Command, Control, and Communications: US Country Profile,” NAPSNet Special
Reports, August 22, 2019, https://nautilus.org/napsnet/napsnet-special-reports/nuclear-command-control-and
-communications-us-country-profile/.

5 U.S. Strategic Command Public Affairs, “USSTRATCOM Announces Initial Operational Capability of NC3
Enterprise Center,” April 3, 2019, https://www.stratcom.mil/Media/News/News-Article-View/Article/1805006/
usstratcom-announces-initial-operational-capability-of-nc3-enterprise-centery/.

6 James M. Acton, “Escalation through Entanglement: How the Vulnerability of Command-and-Control
Systems Raises the Risks of an Inadvertent Nuclear War,” International Security, vol. 43, no. 1 (Summer
2018), pp .97-98, https://www.mitpressjournals.org/doi/pdf/10.1162/isec_a 00320.

7 Larsen, “Nuclear Command, Control, and Communications: US Country Profile”.

8 Michael C. Horowitz, Paul Scharre, and Alexander Velez-Green, “A Stable Nuclear Future? The Impact of
Autonomous Systems and Artificial Intelligence,” ArXiv.org, December 2019, p. 30, https://arxiv.org/ftp/arxiv
/papers/1912/1912.05291.pdf.

9 Alex Wellerstein, “NC3 Decision Making: Individual Versus Group Process,” NAPSNet Special Reports,
August 8, 2019, https://nautilus.org/napsnet/napsnet-special-reports/nc3-decision-making-individual-versus
-group-process/.
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1. 72X A0 NC3 OBUREHE

(1) NC3 OE%

T A ADNC3IE, OBUEOHA - Bl - KiE. OBEHRER,. @RERED 7
DO, ORMEATOZH, OIBROER LI, O 5 oOiEER/z5L 8
NTW»3 "% NC3 Y AT A, KO M4 2 ZHKRIC WO Tb (always) | i
M52 5 & & DI EIERFF 20 LIS EEAMER S b 2 &8 T2 72 v (never)
FHRLARTNE ROV, ZO2O00MKT 2 E M2 FRRICH -T2 L 2RdDON
% D7ASNC3 OFfft (“always/never” feature of NC3) & &¥h 5 '

BUTO NC3 1. B (R &), FIERS A7 A, #EY AT A
ORI S, TS ENER S TRRES AL Lo TV D 2

FRRRER I DV T, REIRTRRA NI RRIE S N EREFE £ >~ 4 — (National
Military Command Center: NMCC) %%, BAE#ICE L TR, EiRE. G2
AR HEREZ HEWISIRT 2T AT 5. 72, NMCC ok LT, 7
o —3)UIE+ ~ % — (Global Operations Center: GOC) 2S5 KIih& H /] 45 0 & % &
TIAHMA T 7y PEEEMNTRE S TS B 2019 4F 11 HIZid, [FEkmN
\HENERR O 72 D DR 7= B ARSI Z ATSE R L TH Y " Z ORI I3OR N A5
FHEIER D72 DI L T 258 A ISR 547 4 v b7 — 2 (Integrated Strategic
Planning and Analysis Network: ISPAN) 238k shze Ao s By ThbORE
TR R A AL 72 I S NG E T 2 T RZEHE O E-4B EIR 22 Rkt ~
% — (National Airborne Operations Center: NAOC) IZfiif¥fE = RETEX 5 L H1IC

10 Office of the Deputy Assistant Secretary of Defense for Nuclear Matters, Nuclear Matters Handbook 2020,
pp- 21-22, https://fas.org/man/eprint/nmhb2020.pdf.

11 Deptula and LaPlante, with Haddick, “Modernizing U.S. Nuclear Command, Control, and Communications,”
p- 11.

12 2018 Nuclear Posture Review, pp. 56-57.

13 Nuclear Matters Handbook 2020, pp. 22-23.

14 U.S. Strategic Command Public Affairs, “U.S. Strategic Command’s Command & Control Facility Dedicated
to Gen. Curtis LeMay,” November 18, 2019, https://www.stratcom.mil/Media/News/News-Article-View
/Article/2019173/us-strategic-commands-command-control-facility-dedicated-to-gen-curtis-lemay/.

15 U.S. Air Force, “Integrated Strategic Planning and Analysis Network (ISPAN),” LI 833560, February 2019, p. 1,
https://www.dacis.com/budget/budget pdf/FY20/PROC/F/833560 26.pdf.
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o Twbo F/z KilpFD E-6B b 22T & L COMELMZ TV %

R > 2 7 2122w, ER R (Defense Support Program: DSP) fif
BaY A7V —va e ZORMOFHEMARIR S A7 4 (Space-Based Infrared
System: SBIRS) 2%k 1L#LE (GEO) B X UEMMEE (HEO) HICEME S, HHE
ITANVOFWERICH 72> Tw b T, SBIRS #E 4 H3% 5 N2 I EREHRIL, =
O NI Ny 7)) —ZREIEMICH LM E AT — 3 9 VIER - WS, BIRERES
AN S B, T2, W ERMO 74 X K7 L4 L —%—# (Solid-State Phased
Array Radar System: SSPARS) AVKA 1 3 A1), 77— F v FROERTOF
SHPNCERLTHY . KEMEHE I 1V (ICBM) 3 X UMK MEFE S E X 1
v (SLBM) OZERIAEUTWAE, TNHD SSPARS L—4—1d, X0 EMwERT v
77 L— FRIRIE L — % — (Upgraded Early Warning Radar: UEWR) (Z& K
mehoodHz Y,

WfE Y AT 122w Tlid, AEHF (Advanced Extremely High Frequency) ifs
BAVATL—=a 8 20204E3 HD 6 5H4TH LIF &2 S o TRAERIH 252 T LT
Wb, AEHF @fE# 2%, 1990 FRUEH ARG &z IV A ¥ — (MILSTAR) &
HEE#HEORETH Y I VWP (EHF) 1 X 2SI L omfE & & b2, K
N EOBMEREDTETLEEN TS Y, 72, SHF 4 2 i 1§ % Bt 2
Hf5 ¥ A7 & (Defense Satellite Communications System: DSCS) & Z Dk DL
W7 a— N VRS (Wideband Global SATCOM) & B4 D 72 DS % $Lfit
LTws *l it o> SSBN (BB B fir 4y & 2415 3 2 12138 Kk (VLF) R OV K#% (LF)
wSHW SN, KiEEOM EFEE %S A7 4 (Fixed Submarine Broadcast System:

16 Nuclear Matters Handbook 2020, p. 23. 723, E-6B 13 d & b L iFKiE & 0ilfE 2 ks 2 HIW Tl S /4%
KTHbHI EH 5, TACAMO (take charge and move out) ¥ &IFIZN T 5%, “E-6 Mercury (TACAMO),”
Federation of American Scientists, March 24, 2000, https:/fas.org/nuke/guide/usa/c3i/e-6.htm.

17 lan Williams, “Defense Support Program (DSP),” Missile Threat, Center for Strategic and International
Studies (CSIS), June 15, 2018, https://missilethreat.csis.org/defsys/dsp/.

18 Lockheed Martin, “Latest SBIRS Ground System Gets Green Light from U.S. Air Force,” December 6, 2016,
https://news.lockheedmartin.com/2016-12-06-Latest-SBIRS-Ground-System-Gets-Green-Light-from-U-S-Air
-Force.

19 John Keller, “InDyne to Upgrade, Maintain, and Operate Long-Range Missile-Defense Radar System,”
Military & Aerospace Electronics, March 18, 2020, https://www.militaryaerospace.com/sensors
/article/14169978/ballistic-missile-defense-radar-upgrade; Air Force Space Command, “Upgraded Early
Warning Radars,” March 22, 2017, https://www.afspc.af.mil/About-Us/Fact-Sheets/Display/Article/1126401
/upgraded-early-warning-radars/. % 8. L —& —RMHFTONFITKO L BY © € —VRZB2FIEH (HY) 7+
W=TH) =7 3y FREFEEM (Y F 22—ty M), 7V 7 —REFEEM (7F7AHM). Fo—L
KZEHEIEW () =TV F), 74 v I F— VIR (£ ) ),

20 U.S. Space Force, “AEHF-6 Satellite Completes Protected Satellite Constellation,” March 27, 2020, https://
www.spaceforce.mil/News/Article/2129221/aehf-6-satellite-completes-protected-satellite-constellation/.

21 John Keller, “L3Harris to Upgrade SSHF Satellite Communications for E-4B Airborne Command Post to
Control Nuclear Forces,” Military & Aerospace Electronics, October 26, 2020, https://www.militaryaerospace
.com/communications/article/14186037/communications-satellite-nuclear-forces.
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FSBS) 2 H%E SN 5 2 5 B.SSBN 5T V4 74 % il  THMT LI LI2L Y,
EHF & %\ 3 SHF # @G 2 L TR 2 2 G352 b WRETH S P 203,
¥ (HF) 452 fEH U ORITH OISR 42 SITBIEG S 2 R E T 57200 |
5 S Bk & LC. K22 # o HF-GCS (High Frequency Global Communications
System) 233 % *,

(2) ERALDLEM:

BATOT7 A1) AHDONC3 13 1980 ERDOT7—F 77 F v 2 BB L2 DOTH Y, #B57
BEEAREENTELZ LTV A, Y AT A4EKE LTOIHRAL - EFLIZED 20,
7o& z A, 2016 4F 5 HICKRAFHRARES AR L7-HEFHICEI DL, NC3O—& L
TRZEFEAGEA LT 5 kg H B3R HEHH > 2 7 4 (Strategic Automated Command
and Control System: SACCS) 1% 1970 L™ IBM # Series/l I > ¥ 2 — % THEL
TBY, TRRIEBEZEEAEFHEIN TV RWS A vy F7uy ¥—T 14 X7 M
btz w2,

ZO—T T A HEEIEREE ) ORRALITFE D L Tw b, ICBM IOV T,
HBfroI=vy b= MBI A 0% EEREEIEEIE Y (Ground Based Strategic
Deterrent: GBSD) ([CHEH T AETHAEATE D, WIKBERICOVWTH B2BLD
B-52 gkl LTHE O B-21 REBEHBBREAHE SN TWD, 72, BEIF AV
FRET 1AM (SSBN) 1220w Tk, BT+ NS FfiiboTau v 7k
SSBN % #i 7123 % /st TH bo S 51T, FMOEHRFHGRA I H 1)V (ALCM)
ThHEHNBEAY » F+ 7 (Long-Range Standoff: LRSO) I H A4 L DRIF D HED 5
NTW5b, INSORMROBIEIIH - BEBMIFEEINL LALNTED,
BUTONC3 L I3 TE L R WHEMA D S s ZOBIDHMITRT £ 912, NC3
DIERALITBRE OBRE L 72 5TV 5,

NC3 OEAALIZH 725 Tid. BATO NC3 2 o) v g 1o 2 TiEhsn
72bDTHDHIEND, KD NC3 X 21 WAL DB DL AR FROIEITAHR)IC

22 “Continental Electronics to Replace Submarine Broadcast System,” Signal, September 6, 2016, https://www
.afcea.org/content/Blog-continental-electronics-replace-submarine-broadcast-system-elements.

23 Deptula and LaPlante, with Haddick, “Modernizing U.S. Nuclear Command, Control, and Communications,”
p.21.

24 Ary Boender, “USAF High Frequency Global Communications System,” UDXF, August 28, 2020, http://
www.udxf.nl/USAF-HFGCS.pdf.

25 U.S. Government Accountability Office (GAO), “Information Technology: Federal Agencies Need to Address
Aging Legacy Systems,” GAO-16-696T, May 25, 2016, p. 17, https://www.gao.gov/assets/680/677454.pdf.

26 Deptula and LaPlante, with Haddick, “Modernizing U.S. Nuclear Command, Control, and Communications,”
pp. 27-28.
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BB Y A 7 A % M S THEOEHRILEZTRICT A2 2 L bR s T
W5 Y 2D XIS B OBRSAHBAL L T L BT BRI RO A L —
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RRDO NC3IZHEENEDTH S,

b9 —2IZiE, RO NC3 25521 « A /N — - BRI &\ o 7B 72 2SI BIT 5
BN AHMILTE 2000 M E % 5, 2018NPRIZ HEST A1) hOFHT £ v
N EIILH B VIIHE LS FEAMRA L TWAH L LT, NC3DOFH Y AT LD
ERRNZRHOZTNE LS RV ERRTWE, T2, S A N—WEZZ1FTH NC3 28
BRI L3 2 X9 ZHMEEZ#H L T L LTwa Y 510, BRIEC
DWVTIE, NCIEREBBRICL > TEL L2 EM/ IV X (electromagnetic pulse:
EMP) 1ZxH$ 2Hu7z AMEZR Bl L T RiF iz oz wn

INHOMBEITMAZ T, 7 AY A O NC3 D HIHEE L T2 KEHOBME MR %
D B BUGH am e as, NC3 O MRALICEE L T T RENE S B E TE 2\, 2016
FORKMBEEZEIIBITZ b7 v TROBEHICHET 258 224 E LT, Ki#EO
Bt FIMERR % IR N & B2 OmP ks cirbh/z ¥, ZofT, 201741 A
WCRFERFHEB PRI L 72 [HEEHOEATHHMBE (Restricting First Use of Nuclear
Weapons) | (23 2 %L [FRSDSHRIEOSGATHE % 580 5 Bl fi 5 2 11h

27 Christine Parthemore, “The Problem of Blurring Conventional and Nuclear Deterrence,” in Perspectives
on Nuclear Deterrence in the 21st Century, eds. Beyza Unal, et al., Chatham House, April 2020, pp. 41-44,
https://www.chathamhouse.org/sites/default/files/2020-04-20-nuclear-deterrence-unal-et-al.pdf.

28 U.S. Air Force, “ISPAN,” PE 0101313F, February 2018, p. 1, https://www.dacis.com/budget/budget pdf
/FY19/RDTE/F/0101313F_178.pdf.

29 Erin D. Dumbacher and Page O. Stoutland, “U.S. Nuclear Weapons Modernization: Security and Policy
for Integrating Digital Technology,” Nuclear Treat Initiative, November 2020, p. 9, https://media.nti.org
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30 Colin Clark, “Nuclear C3 Goes All Domain: Gen. Hyten,” Breaking Defense, February 20, 2020, https://
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31 2018 Nuclear Posture Review, pp. 56-57.

32 Larsen, “Nuclear Command, Control, and Communications: US Country Profile”.
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5 ¥ FWFERTD K> « A9 4 #— (Don Snyder) S22k % &, BITONC3 v AT
LiE. TOR 45D 3 B RBEY, ERDHNERKBEIEELTB), NC3OT7—F
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TWwbe H1ERTIE. NC3OTH I AT LAOWFELLHIL, FAN-BEBLY
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