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Navy Aegis Ballistic Missile Defense (BMD) Program

Summary

The Aegis ballistic missile defense (BMD) progra
Agency (MDA) and the Navy, gives Navy Aegis crui
conducting BWMDdepetrhe¢ i BPY¥2020 budgeBMXuapmbd i on,
Navy Abgps is projected to increase from 38 at t
FY20BMBDcapable Apgusmt Ehmirppspean waters to defend E
ballistic missile att,acakish fitrthoem Weosutneltrrni heBsa &reufcshe aans
Gul prooide regional defense against potential be:
Nort h akkadr da an.

The Aegis BMD program i 8$s fbuunddgeedt ’smobshtel gyN atvhyr roouvgihd el
addointail fundiregd aftcerd RMDprdpoZ MDAEYHOQests a total
$1, 784 1 A iow . , aboiut [PHrla Surbathdntonaynd research and
for Aegeifsf oBMD , including fundilmg df carn dt RRoo mAeng ias.
MDA budget also includes operations and mainten
(Mil Con) funding for the Aegis BMD progr am.

Issues fomedgLomgireg st he Aegis BMD program include

e whether to appindwesMDFAXF@odingrpmocur ement an.
research and development funding requests f o

e reqdimembBMX aphblcec Aegaswasshumbers of
BMBcapable Aegis ships

e the burden that BMD opdNmastyi folnse tmagf bAke gilsaci n
ships, and whether there are alternative way:
performed by U.S. Navy Aegis ships, such as
sites

e burden—k bwl icrogndt r i bruetgiioddh ltapabilities and
opegnaons compare to UoSer neadBMDegnomabutions
capabilities and operations

e whether to convert the Aegis tebsatsefdacility i1

Aegis BMD site;

e the potenbtaisaeld floars esthsi,p ed ecEMRGsu)gneand railgu
hypervelocity projectiles (HVPspmitmalontribu
phaBMD operations and the impact this might e
number s-b oddf e BMDO pi nt er caenpdt or mi ssil es;

technical riskiaomdiins staultees aApedgoiesr aBnM
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Navy Aegis Ballistic Missile Defense (BMD) Program

Introduction

This report provides backgroundAe gnifso rbmaltliiosnt iacn d
missile defense (BMD) program, which 1is carried
t he ,Nagznyd es Navy Aegis cruisers and destroyers a
oper althheoniss sue for Congress is whether to approv
Defense (DOD) acquisition strategies raannd. pr opos ¢
Congsesdegecisions on the Aegis BMD program could s
capabilities and fundirred artequ iimemennttrsi,alarmdstehe I

For an owerstewtefgfitc and btuhdegeAeagiys cBMD epxrto girna nwl
consideCrReSd ,Respeoer tNaR/Iy3 2Florc,e Structure and Shipbui
Background and || ssueBofalrd CO'NRawesise

Background

Aegis Ships
Mosthe fNsaveyr ui sersaasdcdtstdopegss ships because

the Aegis shipncombagrstysdemoll ection of sensors
weapon launchers, and weapons namedTher the myth
Aegsiysst eonr wgisnally deveHdepeddingthbhi p9yMhiigpfast a
cruise missiles (ASCMs), surface threats, and st

by the Navyihias bR&&t cdnmany ti’'me #Ase gsimicpes. iTrhceel WNdev
Ticonderdoga cl@GB s cruumslka s§ RMDW@c lAarslse idgehs tBr oyer s .

Ticonderdgd CCG@ss Aegis Cruisers

1-43ECQ@s7 4C7G tvherroeu gphr o7c3yyr ed for the Navy bet
; the skipetowretar dd§S8enwvihd p294n The Lilinst
uwhi Sh)were built tbpobnaomectagl weres pabdigedal
Navy to be too expvadifeomos-md@ereira 20C¢
g 22 ships in operation (CGs 52 through 77

— o &
o< <
——_

rleigh Bubkkr CDDGs Aefgis Destroyers

total -»fs 6@e DDGprocured for the Navy between F
tered servicéentnecleddH Y@ GilA t th Eh & & fkntopwsn  a s

ight -SI1¥hle DnhDeGkt 34 ships, -5kimqgq wn nacso r lpilogrnnlt te  IsloAne
anges, including the addition of a helicopter

DPGs were prodwW2dd 9in ThE¥2Na&y dur umgdt his pe
ee Zumw@Q06) (OD&GsTshedes@G®® yegn . dobhse Aefggi Bse
aadhoes not include a capabi.Navy pbansoddunoin
motdh d yIlh@Gdd 0s t o makep&fhker. BMD

et Z oMo n
=]

o< B O
- wn =

1 For more on the DD&1 program, seERS Report RL3210Navy DDG51 and DDG1000 Destroyer Programs:
Background and Issues for Congrelsg Ronald O'Rourke

2 For more on the DD@000 program, seERS Report RL3210Navy DDG51 and DDG1000 Destroyer Programs:
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Procwmrte mef5 IsDGr e sumed in FY2010, foll-bWG@bg. pAocur
tot 2DDoF 1s were prodwWrR@DDEh]l F YROdOdured in FY2017
subsequent yearsmewrwevecohbsingl biecdlignbbPa@ll [ ed the FI
ver sion. The iBIl itghtbel lelquveprpseidomwi th a new radar,
Defense Radart GgAMRBaRIfarat i s more-lcapakllre itnbamltle
on all previous Aegis cruisers and destroyers

Aegis Shllepd Nanv iAe s

Sales of the Aegis system to allied countries be
operate, are buildingeqorpped phapaingclodbul dda
Australia, S pMoi snt, odfn dA eNgparsiw [y ¢ dc wrhri BMB lay e
capabhbhad Japan plans -ctapanmlke ian Ikt comAetgiu aypepaBrdksD. T

ships operated bdblki SpubpaKonyeandcadpsatbnlacy are not F

Aegis BMDS5 System

Aegis ships di¢ygifoencoandapabng BMD operations |
the Aegss comptuue¢ mrs and software, and by ar ming t
missidesvida Aegis ships c acna pbacb Imeo dsi hf-bi esd, taon db eR D
procur eOdl Oi na nFdY2s ub s b g ibougitl ty efarrosm atrhee st art with a

Ver siamnls CapadfilAdgies BMD System

The Aegis BMD system exists in several wvariants.
include (but lairmi Yeodt .tXKe v ety s0a Bt tvlnd hd. (avapi ant

known as the Aegis ,BhsebiBe CUBLLCabpadbivatiyatpgr ac
known Bls 9t.hle variant), t he 5921 wvvaarriiaanntt) ,( aalnsdo tkhneo
variant (also knowhi gass utmhnmea rBlz els0 t viser rocfadpta)b.d 1 i t i e s
var i(aunstisng t heir dean ¢ nlaatti aosm st haesm owi t2h0 1téh)e p ha s e s
Phased Adaptive Apps ¢ absellioovmr fEoPrAAEurscepean BMD op

As shdwm@aitthe Aegis BMD system was originally de.
theatdtage ballistic -mimesdiileemd immtaenrigneegdbinditdeal ts t i ¢
missiles (SRBMs, MRBMs, and IRBMs, respectively)
interthpahnge ballistic missiles, detection and
BMD s ysstreamdar mi ght be passed to other U.S. BMD
intercontinental ballistic missillICBMs(tGRBRMs a,r ewhi
conducted by those other U. S. BMD systems.

With the advent ofs tnhee3 ABNEd sk BIMDA siymstteermc e pt or ( w
further in the next section), DOD is now evaluat
inteacartptin I CBMs1 68@ cof t hensFeY2Ault8h Nrdlit Raotniad n DA cf |
28PO0OL.9Bf5December 12, 20dAdudtirectedt DO® ¢ val ua

Background and Issues for Congrelsg Ronald O'Rourke

3The 15 DDG51s procured in FY201B8Y2017 include one in FY2010, two in FY2011, one in FY2012, three in
FY2013, one in FY2D4, two in FY2015, three in FY2016, two in FY2017, two in FY2018, and three in FY2019.

4The Norwegian ships are somewhat smaller than the other Aegis ships, and consequently carry-sizedugrsibn
of the Aegis system that includes a smaller,-fsgerful version of the SPM radar.

5 Unless stated otherwise, information in this section is taken from MDA briefings on the Aegis BMD program given to
CRS and CBO analysts o n-ygarhbudgeVddDbanissiond Y2019 and prior
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demonstrate, 1if technologically feasible, the ca
missile threat wusing the standard missile 3 bl oc
Figure 1.Aegis BMD System Variants
(Summary of capabilities)
DAHL 201603005
Aegis BMD Program Description newcmen
Program Capability Evolution
AMD PCL for POM 14 dated 11 Oct 2011
AMD PCL 4.0 dated 12 Mar 2004 AMD PCL 2009 dated 18 March 2010 IAMD PCL for POM 15 dated 28 Feb 2013
AMD PCL 2009 dated 18 March 2010 AMD PCL for POM 14 dated 11 Oct 2011 IAMD PCL for POM 16 dated 4 Apr 2014 [
Aegis BMD 3.6.x Variant Aegis BMD 4.X Variant, Aegis BL 9.C1, and 9.B1 Aegis BL 9.C2 and 9.B2
(BMD 5.0 CU and Aegis Ashore BMD 5.0 CU) (BMD 5.1 and Aegis Ashore BMD 5.1)
G Sunvellance Supportto BMDS Uimited REM Detense Defeat SREM, MRBM, RSM Defense
4 (LE;\’A‘SJ;SgG Surveillance and Tracking Aegis BMD 4.0.X / Aegis BL 9.C1 (BMD 5.0 CU) Aegis BL 9.C2 (BMD 5.1 TI-12)
: Preliminary Engagement Capablty e e e ] Fatte St Cambiy
(BMD 3.0 / SM-3 Block1) ~ SM.3 Block lIA
b - Threat Update Capability " -
Operational Engagement Capability = Eleidble Lawnch on Rethote ~ Increased Divert with 21" TDACS
i (BMD 3.6/ SM-3 Block 1A) — Advanced Threst(EX0) ~ Greater Field of View 21" KW
| Near Term Sea-Based Terminal - SM.3 Block IB ~ 21 Propulsion Stack
i (BND DY/ SM=2 BlockiV) - Migrate Aegis BMD 4.X into Open Architecture for Aegis BL 9.C1 - Engage on Remote
t :g';‘[; ;;‘:ﬂfgm';fc'zm) - Discrimination Improvements No«!elandDolome (DIHD) (4.0.3) S B Tens 2
Capability, Maintenance and Inventory Update 42aisBUD 41/ Acais BLO.CI(BHD 5.0 CU) = SMEDusth
Y| (BMD363/SM-3BlockIA and IB) EPASFbase2 Tiisat Upgnice Improved BMDS Performance
Max BMD Engagements Increase ‘Kenis Ashioes
Sea-Based Terminal Increment 1 N fedis ashore
— SM2 Block V. {Aegle BL9.CY Only) Poland Aegis BL 9.82 (AA BMD 5.1)
~ SM6 Dual |
Aegis Ashore
PMRF (Testing Site) Aegis BL 9.81 (AA BMD 5.0 CU)
Romania Aegis BL 9.B1 (AA BMD 5.0 CU)
European Phased Adaptive Approach Phase 1 European Phased Adaptive Approach Phase 2 Europ Phased Adaptive App h Phase 3
(EPAA Phase 1/ Initial Integrated D e) (EPAA Phase 2 / Robust MRBM Def (EPAA Phase 3 / Robust IRBM D
Slide 1
Source: MDA briefing slide provided to CRS on March 25, 2016.

DOD January 2019 missiltehedeffeelnlscewirregr:i ew report
The SM3 Bk IIA interceptor isintended as part of the regional missile defense
architecture, but also has the potential to provi
[groundbased interceptors] for added protection against ICBM threats to the homeland.

This interceptor has the tamtial to offer an additional defensive capability to ease the
burden on the GBI system and provide continuing protection for the U.S. homeland against
evol ving r ogange missileacapahilites.1 on g
Congress has directed DoD to examine the fdagilof the SM-3 Bk IIA against an
ICBM-class target. MDA will test this SN Blk IlA capability in 2020. Due to the
mobility of seabased assets, this new underlay capability will be surged in a crisis or
conflict to further thicken defensive capabdiifor the U.S. homeland. Laibésed sites
in the United States with this S®IBIk IIA missile could also be pursuéd.
A March 18, 2019, press report states
6 Department of Defens#lissile Defense ReviewP® , rtel eased January p. 55.

U. S.

1
Navy’s New Mi s s iNationallnterestJanuary 17,2019 Bad Idea, ”

>

Congressi
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The Pentagonofigtskamd” at &ftiref an unprecedented wea;
interceptand destroy an enemy Intercontinental Ballistic Missile "ICBMtom a Navy
ship at sea using a Standard MissiIBlock IIA.

The concept, as articulated by Pentagon official
“Missile Defense RanadvancedSM woluA d ob ¢ utnod eursleay” and a
existing GrouneBased Interceptors (GBI), adding new dimensions to the current US

missile defense posture.

The testing, Pentagon officials tell Warrior, is slated for as soon as next year. The
effectivenessiad promise of the Raythedmilt SM-3 11A shown in recent testing have
inspired Pentagon weapons developers to envision an even broader role for the weapon.

The missile is now “proven out,” US weapons devel
“ T h e -3 BAMvas not designed to talaut ICBMs, but is showing great promise. This

would be in the upper range of itscapabiity o we are going to try,” the Pe
told Warrior....

TheSM3 11 A’s size, range, speed and sensor technolo
it to collide with and destroy enemy ICBMs toward the beginning or end of their flight

through space, where they are closer to the bound
“ T h e -3 BAMvould not be able to hit an ICBM at a high altitude, but it can go outside

theeat h’s atmosphere,” the Pentagon official said.

2

possible because a nuke could go off.
A March 26, 2018 hepfodd owamegrt states

[ MDA] Director Lt. Gen. Sam Greavesltysaid MDA “is
of the capability of the SM8 Block I1A missile, currently under development, against an
ICBMc1 ass target.?7”

“Tf proven to be effective against an I CBM, t his
augmenting the currently deployed GNidpoundbasednissile defense] y s t e m, ”» Gr ea ve s

said in written testimony submitted March 22 to the Senate Armed Services strategic forces

subcommittee. [Greaves] said MDA will conduct a demonstration of the 8lbck 1A

against an ICBMike target by the eshof2 0 28 . ~

Aegis BMD Interceptor Missiles

The BMD interceptor missiles us3ed(-3bpM, A-2hgei sSM hi ps
Bl ock T1V,6and the SM

YIeE " 2>0ZAZ>EZ™">

The 33M s designed to intercept(babkdtimeéexwheni secil e
intercept), 1in the midcourssef Ipihgahste. olft “hintg eenqeumyp pt
t&«i”wWhrhead, calth¢geli®mBaki netdesigned ’st owadrehsetardoy a
by colli MDmgda wNatvhy iptl.ans call for fielding i1incre
SM3 in coming years. The-3c Bldloekt BABd swoidk® MB,c alrlee
be supplemented i3 Rloowikn gl IyRA.ars by SM

Kris Osborn, “US Missile Defense Br eaWatrior Mavendiarch1®8/a vy Shi ps
2019.

8Jason Sherman, “ MDA BEx pBloorcikn gl TPAo tAegnatinsidelthe NEfgMRSMM 26,h r e a t , 7

2018.
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mpared to the BlkoclkB IvAe rvseirosn ohnaw © It ahme ) iBthpmrcge ¢ d (
eker, an advanced signal processor, and an i mp
s cour stea tCloemphlde ake sIshiiscth @ h®2 h-d hamet er booster
mage t hebubtole3t. 5 inches in di amehéenglibhg Bhecken
A vk aas tRohnc h diameter along its entire |l ength.

inches provides, mpee mi 6 6 mnEotome oo Wk htmkvfedb & A v e r
ocity (a maximum velocity, 7reathaeglreatt etrthe t i n
a NldB he sHadsio omie 1 11 Adaisa nae tlearr gkeirnet i ¢ war hea
tes and deawealno phianvge cceorotpacirna tteedc hhmmol o gi e
ith Japan fundP®ng a significant share

< C LN —n ~n A
O B 000 =t 0 0
= o= =

=]
s ®

X1S—ell Z>—"—Sel —eZ>EZ™"> e
The 2M1lock IV is designed to intercept ballisti

atmospghemtercept), during the t ér nfilniaglh tp.h alste iosf
equipped with a bl aTshte ferxaigsnteinntga2tiidino ewkadrkh) saodf. S M
of FebDOH#day created By mohditf ywierge iSoMiegicreapltl y bui
alircraft and AS&@&MsBIl oAc kt olt Vasl waft ¢7TBmaSdVvk £1 e1d ¢ dan a
BMD flight tests

MDA and the Navy are now pphacsuer-da (negochp moriec capabl
intercept) BMD int®&r adepntsebre fibiassseidl eo n( ttiheeasSuM c e s s o
defense mi s6s iilse-gaa pdduhaell SMy mi ssile that can be us
countering #higprafunuisaed mistsil esA Jorl yb a2l3l,i s2t0ilc8 , mji
presststreapeos the foll owing:

The Defense Department has launched a prototype project that aims to dramatically
increase the speed and range of the Navy's Standard Midsyleadding a larger rocket
motor to the shigaunched weapon, a move that aims to improoth the offensive and
defensive reach of the Raythebuilt system.

9 Some press reports and journal articles, all of which are now more than a decade old, report uncanfieseshf

the burnout velocities of various SBImissile configurations (some of which were proposed but ultimately not

pursued). See, for example, J. D. Williaghke Future Of Aegis Ballistic Missile Defenpeint paper dated October

15, 2004 accessednline athttp://marshall.orgip-contentiiploads201308Milliams-The-Futureof-Aegis-Ballistic-

Missile-Defense.pdf“ S T AN D A Rdile3Mestroys a Ballistic Missile Target in Test of $esed Missile Defense

System,” Raytheon news ;GepshsRatmama JTWnSarNalyp, T@A0ODPRay Lari
DefensePefense Newslanuary 227, 2002: 10Ha n s Ma r ike Papér An ti¥Defense Against Ballistic

Mi s s iThedBedgeSummer 2001, pp. 126, accessed online https://www.nae.ediile.aspx®=7315 Michael

C. Sirak, “White HowBes Dd c NMD o h n Ivbidg Migdite DéfensgSeptember 6,
2000 : 1 Henry F. Cooper and J. D—Se®Halsleida nBdnSiderdVishsds ,E’a r 1 i e s t
Defense September 6, 2000 (guest perspective; including graphic on page@l;e rt Hol zer, “DoD Wei ghs

Interceptor OptionPDefenseNews July 24, 2000 : 1, 60 (graphic on page 1);
Strength, Al 1 i e sDefense Néwiarcl h501899:dl v4R (graphic on page 1)

10The cooperative research effort has been carriednalgrial.S -Japarmemorandum of agreement signed in 1999
Theeffort has focused on risk reduction for four parts of the missile: the sensor, an advanced kinetic warhead, the
secondstage propulsion,ral a lightweight nose con&he Block IIA development effort includes the development of a
missile, called the Block Il, as a stepping stone to the Block IIA. As a result, the Block IIA developmeritasffort
sometimedeencalled the Block II/IIA developmnt effort. The Block Il missile is not planned as a fielded capability.

MDA and Navy plans at one point called for the -SNBlock I1A to be succeeded by a still more capable interceptor

called the SM3 Block IIB. The effort to develop that missile, howewsas ended, and MDA reportedly is not

pursuing any followon capabilitestothe S B1 ock IT A. (See, for example, Justin I
Agency Not Pursuing Follodnto SM3  B1 o ¢ k I I Ansidlerithe NavyOetqber 84; 2016.)

Congressional Research Service 5
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On Jan. 17, the Navy approved plans to develop a Dual Thrust Rocket Motor with a 21
inch diameter for the SN, which is currently fielded with a 13iBch propulsion package.

The new raket motor would sit atop the current-Rith booster, producing a new variant

of the missile: the SM Block IB1?

European Phased Adaptive Approach (EP!/

On September 17, 2009, t he Obama AdengiiBMBEutlr ati on
opersactailooned the Phased AdBElpd ifvier Appappalcihc §d PAAD o {
Europe, and is Phabklkdd Adbh o ( EPAANpcpaklPlAsAhf or using
BMIx apable Acgbhasmdli padard whe gEiusr oApsadho r Ro ma 1t ie s

and Ptod achedf end Europe agaifisombabbntsties msusshles

Phase I of EPAA involved debpdogdngadegi sn BMDr e he
end of 2011. Phiaskiidg theooAeogids cAshmdbrld Bsite in R
intercept?®hasen320he6dol ves establishingd the Aegi s
ITA intepeclfFdYy@dlfhbycompletion of construction of
del ayelde absyt aat year, MDA says, d4WEa cthog Aso nAtsrhaocrteo r

siitre t he ERBRAAuuuids tao structure housing an Aegis sy
Aegis s hSIM ann d dudn € ¢ erdle ofcraotma bal e VSeyrsttiecma 1( VLaSu)n ¢ h

based on the VLMawy ake g*ss isnhsitpasl.] ed i n

Al t hougchapBavwDl ¢ Aegis ships were deployed to Euro
BMBcapable Aegis ship officially deployed to Eur
ho me por't of Norfolk, VA, on March 7, 2011, for

several® months.

Numbers odapBaMl e Aegis Ship

Under the FY2020 budget wxuaubpmbdsei Nayvyt Ae gnuembari pe
projected toaitntheaendfobmFYB018Duoni i@ ahethereor
FY20FI82024, the portion of the force equipped wi
the number equipped with later variants 1s to 1Tt

LJason Sherman, “Navy Looki#Hg wtid hl lhanr g & sinsidRhe KayyulyMSg oad o f
23, 2018.

2 The Aegis Ashore site in Romania was operationally certified on May 12,208& ¢ “ Ae gi s Ashore Missil
SysteraARomania Opationally CertifiedNavy News Service May 12, 2016; Sam LaGrone, “Aegi
Romania Decl arUSNIN@vwpMay B2t2016.nh a1l , ”

BSee, for example, Jen Judson, “Cons t rDefensa NewRAugustddy e s St il 1l
2018.

“For additional discussion of the Aegis As HBasekMissilet es, see
Defense Syst e m NatonaPDetenseSeptemiden2016.p e , ”

BKaren Parrish, “Milestofien s e AfeicaiForites Press Sepjddarch2M01d s i 1 e De
(http://archive.defense.gow@wshewsarticle.asp¥@=6299% ; Unt i t 1 ed “Eye OlavyNewe Fleet” new
Service March 7, 2011 (accessed onlinéntip://www.navy.miliew_single.asp@=98184 ; “ War s hi p Wi t h Radar
Going To Me WashingtonrPogi e Manr, ’h 2, 2011, Br o c loysWodVediterranean , “US War s

to Protect Europe Form Ballistic MissilgSanadian PressMarch 7, 2011.

Congressional Research Service 6



Navy Aegis Ballistic Missile Defense (BMD) Program

For wHp dhe p o rotfi mBgMPDp a PD&S5 1lisn Spain

On October 5, 2011, the United States, Spain, ar
EPAA, f ocuarp aBbMDe Avegi st os Iblep shoopovratradd ( he engvdhsed)
basRBRoat, ®Blpaifhour shiptso wRatea tirmnE Y®Mavwydand FY20
of ficials tthavdobias eRdottdalait p sl ecvaenl ¢opfoevbiednee ba i n t he
Mediterranean for peortfhoerrmionggs s BvMDh gspnatt rtool swhaantd ¢ o
provided by-cabpoilkktlgdals) sBhbMDps t hat are hdheported
Rothhoameporting arrangement tUhSs BWileecptaibleel yAerga Ise
ships for performing BMD patrols or other missioc

u
0

Aegis BMD Flight Tests

The Aegi se | BNDnedetv ef fort, 1inc lhuadsi wbgescana gibe dBMB 1
following a devel opment philosoph ¥ uliolndg ahellid twiet
a 1 1i¥tmelaen i nlge atrhna ta deovte,]l opmentn itse sdtoamcd a md ma
ated before ntdFvoirn ga osmAmrma r¢yhB MR esfiltni cgelt te pt. e s t s

t s t
valid
20 0s2eleppendi x A

(a3 VI ¢

Allied Parnd cliiptadri oent ain Aegis BMD Pro

J apan

Japan isambdifAoggmfg dtetr v pAvengdies cBMPbiIi I ity. As of
August 2017, four of the six ships reportedly ha
fifth by Muaerchha 2s0 1s80 #hoerr No hambé¢ha2013, Japan ann
procure two additional Aegis destroyeirist and equi
which will produce an eveadmabl d adagles cd dodtrcey off
additiomelexhepsted to enter servtapabhe2Befiand

<« Announcement on missile defence cooperationrimty NATO Secr
Minister of Spain, Jose Luis Rodriguez Zapatero andUWSf e n s e S e ¢ r e t @ctolger 5[.20blaccedsedn e t t a , ”
October 6, 2011, dtttp://www.nato.intpsen/SID-107ADES5FF83A6B8hatolivebpinions_78838.htnSee also

“SECDEF Announces Stationing of Aegis Ships at Rota, Spain a ¢ c e s s e d Ohttp:/ovbvenavy.mi/ 2011, at
searchdisplay.aspStory_id=63109

Rota is on the southwestertl@ntic coast of Spain, a few miles northwest of Cadiz, and about 65 miles northwest of

the Strait of Gibraltar leading into the Mediterranean. U.S. Navy ships have been homeported at Rota at various points

in the past, most recently (prior to the curremangement) in 1978 our ce: Sam Fel Il man, “U. S. To |
Missile Ships in Spain,” Pefense News, October 10, 2011: 7

17 The four ships are the destroy&sss(DDG-71) andDonald CookDDG-75), which moved to Rota in FY2014, and
the destroyer€arney (DDG-64) andPorter (DDG-78), which moved to Rota in FY2015.

BSee, forAegiasmpBMD: ““Build a Litt¢]l USNTedblloag, LMarkdh, 1Bcar2dl4
September 11, 2013, lattp://blog.usni.orgd01003/15/aegisbmd-build-a-little-teste-little-learnalot, and “ Ae gi s

Ballistic Missile Defense, &gis Ballistic Missile Defense Overvidar the George C. Marshall Instityl@ADM Alan

B. Hicks, USNAegisBMD Program Director, Au g u sSomeXf,our Pliildsdphidse 1l i de 16 of
Nutshell (1of2) > accessed S e httpédwnbvenarshall orgdfihdtetials?43.pdt

19 For a research paper providing additional background informatiorJdpn cooperation in ballistic missile

defense, s ee -BapanMissile DEfentefCoopérdtionSincreasing Securityand@uit Cost s, ” America
Action Forum, December 2, 2015.

2Richard Abott, “Japan Plans To Expan dDeiénse RailylAugusDe fense Sys!
21, 2017: M.
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ships have participated in some of t-Be flight te
inter ceclpatbA-dei Appendi x A

J a pcaono peedviatth t he United StaBeBlomkdélBedmpment t h
devel oped certain technologies for the missile,
technologies, sedave hgpmdet mcestidefor the United
Japan plamnundt oppoader essy sAtschmsrpco ratreed Ityo be 1 ocat e d
GroundeSelhfSe Force (GSDF) facilities in Akita Pi
Prefecture in western Japan, and weuhdmbg. operat
The two systems 71 ¢pohr tac dnleyw whaoldckk hbceceddlae qu cpp ¢ & dwit h «
Range Discrimination Radarma(dleRGSRRPAMDPDR tthleat tiha nb ¢ i
installed on U. S51aNgadv yr eFploirgthetd 11yl IwiDIDI&&§ go into op
A Jul y,pbr,e sxsGlit8 p 6Tthhea tU. S . and Japan are-looking t
generation radar technology that would use Japar
detection range of the® Aegis missile defense sys

South Korea

An October 12,s20dt1Bthetpi@ettsh rEKpowmadan military has
based SMterceptors to thwart potential ballisti.
commander of the Joint €hiefs of Staff revealed

Ot hexurCt ries

Ot her cowWMDtAviiews tahsatpotenti dlusnanwgaleiBMBropedecrea tAe rg
system or some otherismnygdudm tohdtKiengd omn tdles i Nat)

Spain, Germany, Denm@aokt h aldlme\dr gthhtearh i cap e rSaptaei,n ,ar
building, or are planning to build Aegis ships.
with different combat systems that may have pot e
FY2OMDA Funding Request

ThegiAse BMD program 1is f isn dbeudd gneots'st 1Byl et ghdraovupgrho vWM DdAe
additi ona BMDBruenldai tnegd af bdlfs éhoorwtss MD Anepnrto caunrde r e s e ar ¢ h
devel opment funding fRoers etahrec hAcagnids dBeMDe Iporpongermatm. f u
labhdseed SM funding fMDAAebhudgAthalldosibabhibdes
funding not showar atmi ¢ hma nced (Wa&iMotreand military ¢
(Mil Con) for the Aegis BMD progr am.

Yomiuri Shimbun, “Akita, Yamaguchi ectedtoSirengthes Migsiles As hore/ GS
De f e mMeelgpdn News No ve mber 11, 2017. See also Kyodo, “Japan Mull

Deployment to Guar dSouthghinaMerning RashovembeKld, 213, , ~
2Anthony Capaccio,U“3.apam BwmyiTmgd kA cBddmbeigMNowemberl7¢201B.e f ens e, ”

B2Nikkei staff writers, “US Taps J ap dikkeiRgsiahRevieduyé,h t o Doubl e
2018.
#Jeff Jeong, “S o uBaded Kesceptoss totCountBaulyl iSshtiipc MDefenssé Neeys Threat s, ”

October 12, 2018.
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Navy Aegis Ballistic Missile Defense (BMD) Program

Table 1. MDA Funding for Aegis BMD Efforts, FY20 20-FY2024
(In millions of dollars, rounded to nearest tenth; totals may not add due to rounding)

FY20 FY2l1  FY22  FY23  FY24
(eq)  (proj)  (proj)  (proj)  (proj)

Procurement

Aegis BMD (line31) 600.8 570.9 617.0 785.6 805.6
(SM3 missile quantity) (37) (40) (43) (52) (46)
Aegis BMD Advance Procurement (liB8) 97.0 449 175 0 0
Aegis Ashore Phadd (line 36) 25.7 12.0 0 0 0
Aegis BMD hardware and software (liB8) 125.0 89.0 85.6 101.3 129.7
SUBTOTAL Procurement 848.5 716.8 720.1 886.9 935.3
Research and development

Aegis BMD (PE 0603892C) (liB6) 727.5 718.9 703.5 505.5 527.7
Aegis BMD Test (PE 0604878C) (link1L 169.8 76.3 149.8 137.1 147.9
Landbased SMB (PE 0604880C) (linelB) 38.4 36.3 28.0 22.7 30.5
Aegis SMB IIA (PE 0604881C) (line 41 0 0 0 0 0
SUBTOTAL RDT&E 935.7 831.5 881.3 665.3 706.1
TOTAL 1,7842 15483 1,601.4 15522 1,641.4

Source: Table prepared by CRS based on FA2MDA budget submission.
I ssues for Congress

FYQFunding Request

One 1issue fwhre tChoenrg rteos sa pipsr ove’s F¥3 @c9,pooc modmdiy:
rescardelved mpmeintg frequests for the program. I n c
may consider various factors, including whether
FY2019 is proper!l yanswhled el e dahcficourr valst YeXlOyl Qpr i c e d

Required vs. Avail allagalNidmbaArgisecf SHhMIPp .

Ano tphoetrent i al issuerftqidiiffemhbBMXXapbbheeArgis s hip
veraswuwasitamber s coafpabMR2 Ae§omesbbpsesrvers are conce
potempdmdtional 1implications of ac asphaobrltef arlell aitni vt
t o the r e qRicigraerdd innugmbtehre. r e gcuaipraebdl en vAmbgeAns gm fht BMD  a
15, ,20Nla8vy i nf csrtmatteison hpea pfeorl 1 o wi n g:

The[ Na v 2016sFpce Structure AssessmdmSA]? sets the requiremeffior BMD-

capable shipsht 54 BMD-capable ships, as part of the 104 large surface combatant
requirement, to meet Navy unique requirements to support defense of the sea base and
limited expeditionary lanthase sites..

The FSA is the Navy’s analysis, performed every few years .
requirements. For further discussion, 88 Report RL3266%avy Force Structure and Shipbuilding Plans:
Background and Issues for Congrelsg Ronald O'Rourke
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The minimum requirement for 54 BMD ships is based on the Navy unigue requirement as
follows. It accepts risk in the sourcing of combatant commander (CCDR) requests for

defense of land.

- 30 to meet CVN escort demand for rotational deploymeétiteocarrier strike groups
- 11 INCONUS for independent BMD deployment demand

- 9 in forward deployed naval forces (FDNF) Japan to meet operational timelines in

USINDOPACOM

- 4 in FDNF Europe for rotational deployment in EUCGM

Burden of

BMD Mi.s sNowny ohde dli s Ships

A related potential i1issue for Congress 1s the bu
Navsy fleet opanrArtiges]l ahli pssince performing BMD pa

operate 1in
and whether
Aegis ships
foll owing:

geographsablecdoropertfham mgpyobhbas , U.
there are alternative ways to perfor
, such as es tA blduinst,i nZ0 md,r ep Ae gd st Ap &

TheU. S. Navy’s top officer wants to end standing
transfer the mission to shebased assets.

Chief of Naval Operations Adm. John Richardson said in no uncertain terms on June 12
that he wants the Navy off the tether ofligic missile defense patrols, a mission that has
put a growing st rwoinmsurfaca combatantsNaadvthe’duty shified d
towards more shorbased infrastructure.

“Right now, as we -mispion,avéry sophistitated; dynasgruisersmu 1 t i

and destroyerss i
during hi

x of them are on ballistic missile defen
s address at the U.S. Naval War College’

know a little bit about this business you know that geometry isaatty

“You have

to be in a tiny little box to have a <c¢h

So, we have six ships that could go anywhere in the world, at flank speed, in a tiny little

box, defe

nding land.?”

Richardson continued, saying the Navy cbhé used in emergencies but that in the long
term the problem demands a different solution.

“Tt’s a pretty good capability and if there 1is an

defense,
on land t
thelongt e r m

we’re there,” he s aitodbuildSoBething 10 years dov
o defend the 1and. Whet her that’s AEGIS
missile defense business and move to dyn:

The unusually direct comments from the CNO come amid growing friostramong the

surface warfare community that the mission, which requires ships to stay in a steaming box
doing figureeights for weeks on end, is eating up assets and operational availability that
could be better used confronting growing higiid threatsrbm China and Russia.

The BMD mission was also a factor in degraded readiness in the surface fleet. Amid the
nuclear threat from North Korea, the BMD mission began eating more and more of the
readiness generated in the Japased U.S. 7th Fleet, which ated a pressurized situation

that caused leaders in the Pacific to cut corners and sacrifice training time for their crews,

%®Navy information paper dated August 15, 2018, entitled
requir e me ahyNavy Qfficecof Legiskative Affairs to CBO and CRS on August 15, 2018. The information

paper was requested by CBO.

Congressional Research Service 10

“« B



Navy Aegis Ballistic Missile Defense (BMD) Program

an environment described in the Navy’s comprehens
claimed the lives of 17 sailors in the dis@us summer of 2017.

Richardson said that as potential enemies double down oracaetss technologies
designed to keep the U.S. Navy at bay, the Navy needed to focus on missile defense for its
own assets.

“We’re going to ne e dekindoffightdurewaydnewfirdorthee battle t s ea as w
spaces we need to get into,” he said. “And so re
to do with missile defensé.

S

A da 23,pr28 58 r etphoer tf osltl aotweisn g :

The threats from a resurgent Russiaandrisi Chi na —whi ch is c¢cranking out s
preparing for war —have putaging fUSr MavyuAegispr es sur e on
destroyer] fleet. Standing requirements for BMD patrols have put increasing strain on the

U.S. Navy’s surface ships.

The Navy nowstands at a crossroads. BMD, while a burden, has also been a cash cow that
has pushed the capabilities of the fleet exponentially forward over the past decade. The
gamechanging SPY6 air and missile defense radar destined for DDG Flight I1ll, for
examplejs a direct response to the need for more advanced BMD shooters. But a smaller
fleet, needed for everything from asstibmarine patrols to freedeaofi-navigation missions

in the South China Sea, routinely has a large chunk tethered to BMD missions.

“ R i moW,tas we speak, | have six multimission, very sophisticated, dynamic cruisers and
destroyers—six of them are on ballistic missile
Operations Adm. John Richardson said during an address at the recent U.S. Naval War

Coll ege’s Current Strategy For um. “You have to be i
intercepting that incoming missile. So we have six ships that could go anywhere in the
worl d, at flank speed, in a tiny little box, de fe

And for every sixships the Navy has deployed in a standing mission, it means 18 ships are
in various stages of the deployment cycle preparing to relieve them.

The Pentagon, led by Defense Secretary Jim Mattis, wants the Navy to ddleririe

and less predictable“ d y nca’mii s t he buzzword of moment in Na-
Richardson is proposing is moving standing requirements for BMD patrols away from

ships underway and all the associated costs that incurs, and toward fixedhasetsites,

and al s o s ur fgseanBYID capabiliti®é avivep there isaan active threat....

Inafollowup response to questions posed on the CNO’s
Cmdr . William Speaks said the Navy’s position 1is
service’s missgtenm bht eswmhsrexlsthn, the Navy shoul
persistent, landbased solution as an option.”

“This i1idea 1is not about the mnation’s or the Navy’
our allies and partners —t he @&fenseisiosk ocloimimi™ ment t o
Speaks said. “In fact, t h-apableshipsfren3d8ito6@r ow t he num
by 2023, in response to the growing demand for this capability.

“The 1dea 1s about how to Dbest meetal t hat commi t n
strategic documents, we have shifted our focus in an era of great power compétitton

calls us to think innovatively about how best to meet the demands of this mission and

optimize the power of the joint force.?”

2’David B. Larter, “The US Navy Is Defensellpwdune 16h201B.aSkel i s t i ¢ Mi
al s o PaulWiNBudget @ungh, Penfagon Laser & Space Investmémisfaking DefenseNovember 13,
2018.
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While the idea of saving money bwving fixed BMD sites and freeing up multimission
ships is sensible, it may have unintended consequences, said Bryan McGrath, a retired
destroyer skipper and owner of the defense consultancy The FerryBridge Group.

“The BMD missi on iheforpestructureordquirerhent for large susface st
combatants,” McGrath said on Twitter after Defens
“Absent it the number of CG’s and DDG’s would ne
desirable, depending on the emargfleet architecture and the roles and missions debate

underway. Perhaps we need more smaller, rmiksion ships than larger, more expensive

ones.

“But it cannot be forgotten that while the missio
mission shipthe fact that we have built the ships that (among other things) do this mission

is an incredibly good thing. If there is a penalty to be paid in peacetimepsiabization

in order to have wartimecapacty houl d this mnot be considered a pos

McGrath went on to say that the suite of combat systems that have been built into Aegis

have been in response to the BMD threat. And indeed, the crown jewels of the surface

fleet —Aegis Baseline 9 software, whDch allows a
simultaneously; the Aegis commaource library; the forthcoming SP&; cooperative

engagemenrt-have come about either in part or entirely driven by the BMD mission....

A Navy official who spoke on condition of anonyn
language on BMD, acknowledged the tone had shifted since the 2000s when the Navy

latched onto the mission. But the official added that the situation more than a decade later

has dramatically shifted.

“The strategic envir on me he ealya2000separticulagle d s i gni fi can
in the western Pacific. We have never before faced multiple peer rivals in a world as
interconnected and interdependent as we do today,
seen technologies that could alter the charactevasfas dramatically as those we see
emerging around us. China and Russia have observed our way of war and are on the move
to reshape the environment to their favor.

2

In response to the threat and Defense Secretary |
dynamically, the Navy is looking at its options,
look at how we employ BMD ships through the lens of great power competition to compete,
deter and win againf®t those who threaten us.

A January 29.,rt2 Ostltihaet efpsalelsowire g o
The Navy is looking to get out of the missile de/

tR)

said today, and the Pentagon’s new missile defens
ramp it has been looking for to stop sailingcincles waiting for groundbased missile
launches.

This wasn’t the first time Adm. John Richardson b
“small boxes at sea tasked with protecting 1land,
missions challenging linese and Russian adventurism in the South China Sea and the

North Atlantic...

2

>

“We’”ve got exquisite capability, but we '’ ve had sh
on land for a decade,” Richardson Jassétd at the Bro
isgoingtobealongerm protected asset, then let’s build s
that and liberate these ships from this mission.?”

%2%David B. Larter, “As Threats Mount, US Navpeféhseapples with
News June 23, 2018.
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Japan is already moving down the path of building up a more robust gbaged sensor

and shooter layer, vile also getting its own ships out to sea armed with the Aegis radar

and missile defense system, both of which would free up American hulls from what
Richardson on Monday called “the small [ geographi
ballistic missiled f e % e . ”

Burden Shar iAdgd:CeoldtSr.i bvusk.¢ g in BriviiDo
Capabilities
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trheelrpoedntial 1ssue for Ceth gme¢ dcsoendtornicbeurtniso nbsu r
giBMDh lcapabilities and operatnesowecempare t o
iBbMDatkapabilities and operations, particularly
nding, worldwide operational demands for U.S.
er ver s afloldicefda n s €lahscEdiosasdaus .ar i se 1in connection
ies in Europe and U.S. allies in Asia. Regarc

orthet do0é¢d owing

In June, US Navy Chief of Naval Operations (CNO) Admiral John Richardson said during
a speech at the US Naval War College that the US Navy should terminate its current
practice of dedicating several US Navy warships solely for Ballistic Missile Defense

(BMD).

Richardson wanted US warships to halt BMD patrols off Japan and Europe as they are
limiting, restrictive missions that could be better accomplished by existingbksed

BMD systems such as Patriot antissile batteries, the US Terminal High Altitude Area
Defense (THAAD) antmissile system and the Aegis Ashore anissile system.

In the months since dropping his bombshell, Richardsamd much of the debatehas

gone quiet.
“My guess 1is the CNO got snapped back by the Pent
actually stood,” one expert on US naval affairs t

But others agre with him. Air Force Lt Gen Samuel A Greaves, the director of the US

Mi ssile Defense Agency ( MDA), acknowledges Richar
t hese BMD patrols wer e placing unwelcome “strairt
equipment . ”

But there areeomplications. While it may free US Navy warships for-seatrol, rather

than land defense, there is a concern that igexteration hypersonic cruise missiles could

defeat laneb a s ed BMD s yst e ms, such as Aegis Ashore, w h
equippedwarships offer the advantages of higfreed mobility and stealth, resulting in

greater survivability overall.

As Japan prepares to acquire its first Aegis Ashore BMD systamd perhaps other
systems such as the THAAD system which has been deppogemusly in Romania and
South Korea- the possibility that the US Navy will end its important BMD role represents
abrupt change ...

k)

Japan’s decision to deploy Aegis Ashore can fill
cessation of BMibbaged option issmore reliblhles less logistically

draining, and despite being horrendously expensive, could be effective in the sense that it

provides a degree of reassurance to the Japanese people and US government, and

introduces an element of doubtrofssile efficacy into[Net h Korean] <calculations,

2P aul McThe NavyHasdad Enough of Missile Defense And Sees Its Chareaking Defenselanuary
28, 2019.
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[Garren Mulloy, Associate Professor of International Relations at Daito Bunka University
in Saitama, Japdnadding, however, that these systems could not cover Okinawa.

“Fixed s it e sevdlnerableaapdaihe Aagis vedsels ptovide a flexible forward

defense, before anything enters Japanese airspace, but with obviously limited reactions

times,” Mulloy said. “ Ae gi s— butovenp Japanesei v e s mor e r
airspace.”

The silence bout this sudden possible shift in the US defense posture in the western Pacific
is understandable: it is a sensitive topic in Washington and Tokyo. However, the Trump
administration has urged its allies to pay more for their own defense needs and t6 suppo
US troops deployed overseas.

Meanwhile, Tokyo needs to proceed cautiously given the likelihood that neighbors might
view a move on BMD as evidence that Tokyo is adopting an increasingly aggressive
defense posture in the region.

But for them, it is a navin situation. If the US does ditch the BMD patrol mission, China
and North Korea might view the shift as equally menacing given that it greatly enhances
the US Navy’s mari i me warfare capabilities.

Conversion of Hawaii Aegis Test Site

Anot her spsoutee nftoirawlan greas &£ oi convert the Aegis tes
opeiroanta b alsaemdd Aegis 'BMDasubaey DOD9 missile defens
statdsm a section on improving or adapting exist:

Another repgoosing option is to operationalize, either temporarily or permanently, the
Aegis Ashore Missile Defense Test Center in Kauai, Hawaii, to strengthen the defense of
Hawaii against North Korean missile capabilities. DoD will study this possibility to further
evaluate it as a viable netmrm option to enhance the defense of Hawaii. The United States
will augment the defense of Hawaii in order to stay ahead of any possible North Korean
missile threat. MDA and the Navy will evaluate the viability of this optiod develop an
Emergency Activation Plan that would enable the Secretary of Defense to operationalize
the Aegis Ashore test site in Kauai within 30 day
steps that would need to be taken, associated costs, aathperrequirements. This plan

will be delivered to USDA&S, USDR&E, and USDP within six months of the release of
the MDR3!

A January 25, 20tlPe fpalelsswirmgport states

The Defense Department will examine the funding breakdown between the Natheand
Missile Defense Agency should the government make Hawaii's Aegis Ashore Missile
Defense Test Center into an operational resource, according to the agency's director.

“Today, it involves both Nawthatmandhatédér-ces for the o
as well as funds that come to MDA for research, development and test production and
sustainment,” Lt. Gen . Sam Greaves said of the t ¢
would shake out between the Navy and MDA should the Pentagon move forwarkewith t
recommendatiof?
¥peter J. Brown, “Japan, US Si lAsiaTimepDecemberfla d0il&hg Bal listic M
31 Department of Defens#lissile Defense Review 2Q1@leasd January 172019, pp. 556.
2Mallory Shelbourne, “DOD to Deter mine FlusidelttieNay Br eakdown f

January 25, 2019.
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al Contribution Guiodmedasers, R:

Proj

Another potential 1issue for -b@oemrgr dsas easnc erlmsc ttrk
rail guns (gfulMRGisn)c,headndgui ded pruwsjleyc tkinnoewn (aGL GP s ,

hypervel ociHWP)sptt ®j ceomitlrda bute in ocpohmmisneg BMRDrs to
operations and the impact this mi-ghstedvBMDually
interceptor missiles. AnbvetheralCRSaslkalpomst, dhspuss
EMRGs ,GLaGPd f or per forming various mipshsaisoens , incl
BMD opef®fations

TechnicahdRTekt and Evaluation Isswues

Anot her potential oversighiditssut dwmd Lvalguaetsison
the Aegis BRMDpaprrdoignrgabtelcies@bliels& mes t afsr ddmrRQ@D or ,
Operational Test adDOTHFEahnauvadnr (PpOT&EFdrt F&X2 01
following inAegs ss BMDiI pnogn amhe

Assessment

* Results fr o m-fidélityiM&S$ HWIL, and distibyted grbuind:tasting
demonstrate that Aegis BMD can intercept +separating, simplseparating, and
complexseparating ballistic missiles in the midcourse phase. However, tifigtibhg and

M&S did not address all expected threat types, ground ranges, and raid sizes.

. F-a5Msuccessfully and fully demonstrated the Aegis BL 9.2 organic engagement
capability and corrective action for the previous FE®Imissile failure. FTM29 wasonly
partially able to demonstrate EOR capability given th#light missile failure. In FTM

29, the Aegis Weapon System supported the33BAock IIA missile and demonstrated bi
directional communication between the S\Block I1A guidance section andgiKW until

loss of signal at horizon. However, the weapon system did not exercise all aspects of
communication after KW eject. DOT&E considers the F2ZMfailure to be an example

of a shortfall in conducting ground testiimgan operationally representagiway, and an
example of aleficiency found in OT that DT should have discovered.

e The MDA implemented pidentfy report,andhfpxxcommome nt s t o bet
failures and anomaligdentified during SM3 ground testing prior to flight testing.

« S M -03 devhonstrated the capability of the AegiD 4.1 upgrade to fi re an SM
6 Dual | missile. The BMD!L.1 build incorporates BL 9.C1 capabilities into the BMD 4.0
baseline.

* FS-17 demonstrated the Aegis BMD 4.0.3 capability to interoperate withQdpartners

over operational communication architectures during cruise missile and ballistic missile
engagements, and to use remote data provided by NATO partners to prosecute remote
engagements. JFTHU5 Event 2 demonstrated irdghip communication betwadJ.S. and
Japanese destroyers using a realistic communications architecture while prosecuting
ballistic missile engagements. Pacific Dragon demonstrated interoperability between U.S.
Aegis BMD assets, Japanese destroyers, and Republic of Korea nawal asset

* Aegis BMD has exercised rudimentary engagement
Altitude Area Defense firing units, but not with Patriot. The MDA plans to include Patriot
in FTO-03. MDA ground tests have routinely demonstrated that-agleanent coordiation

33 SeeCRS Report R4417Havy Lasers, Railgun, ar@unLaunched Guided Projectile: Background and Issues for
Congressby Ronald O'Rourke
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and interoperability need improvement to increase situational awareness and improve
engagement efficiency.

* The MDA has been collaborating with DOT&E and
(Research and Engineering) to establish an affordable gtestidg approach to support

assessments of reliability. DOT&E cannot assess33fissile reliability with confidence

until the MDA is able to provide additional ground test data that simulates-flighin

environment. DOT&E is working with the MDA to daimine if existing ground test

venues are able to provide the needed missile reliability data.

Recommendations
The MDA should:

1. Ensure that ground tests of all Slnissile components, sections, anelgllrounds use

the same configurationaswillbe®fm i n fl1light tests (i.e., “test as

2. Determine how to properly score acceptance ground test data for production missiles to
enable their use in estimating Steliability.

3. Fund and execute higtdelity M&S RFRs for Aegis BL 9.2 SA8 BlockIIA and SM
6 Dual Il scenarios that span the engagement battle$pace.

Regar di n6g mihsesJiQlheu, a riBIONOHE 8r e pomatt eadl tdhe foll owing:
Assessment

. As reported 1in -&BLKI| FOOKE&Eport; ffid SM6 réméins
effective andsuitable with the exception of the classified deficiency identified in the FY13
IOT&E Report. The S5 Block 1 satisfactorily demonstrated compatibility with Aegis
Weapon System Baseline 9 Integrated Fire Control capability.

« 1 n -18&, ¥hé Navy develogkeand tested specific software improvements to&M
BLK | to mitigate the classified performance problems discovered during IOT&E. As
previously reported, testing conducted by the Navy demonstrated the software
improvements perform as intended, but didelohinate them.

Recommendation

1. The Navy should continue to improve software based on IOT&E results and verify
corrective actions with flight tesgs.

Legislative A26ivity for FY20

Summary of FAX2EGMPDA dnnBReggest

Tabdsenmmari zes congres s2ioenqaue satc tfioomnm MMA tphreo cFuYr2edme
research and development funding for the Aegis I

34 Department of Defense, Director, Operational Test & Evaluafi¥2018 Annual ReportDecember 201,8p.
217-218.

35 Department of Defense, Director, Operationalt Be&valuation,FY2018 Annual ReportDecember 201,8. 162.
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Table 2. Summary of Congressional Action on FY20 20 MDA Funding Request
(In millions of dollars, rounded to nearest tenth; totals may not add due to rounding)

Authorization Appropriation
Request HASC SASC Conf. HAC SAC Conf.
Procurement
Aegis BMD (line31) 600.8
(SM3 missile quantity) (37)
Aegis BMD advance procurement (liB2) 97.0
Aegis Ashore Phase Il (lii36) 25.7
Aegis BMD hardware and software (1i38) 125.0
Subtotal Procurement 848.5

Research, development, test, and evaluation (RDT&E)

Aegis BMD (PE 0603892C) (liB6) 7275
Aegis BMDtest (PE 0604878C) (linkL1) 169.8
Landbased SM (PE 0604880C) (link13) 38.4
Aegis SMB IIA (PE 0604881C) (linkL0) 0
Subtotal RDT&E 935.7
TOTAL 1,784.2

Source: Table prepared by CREDVHG RQ '2'-V R20budgé& Bubmission, committee and
conference reports, and explanatory statements on FY2018 National Defense Authorization Act arRDFY20
DOD Appropriations Act.

Notes: HASC is House Armed Services CommitteBASC is Senate Armed Services CommittéAC is
House Appropriations CommitteeSAC is Senate Appropriations Committe€onf. is conference agreement.
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Navy Aegis Ballistic Missile Defense (BMD) Program

AppendixA.Aegis BMD Flight Tests

TabA-lepr e s sunmimsa raye goifs IHMMt tests sAsnsholwanuar y h20(
t a bsliennce January 2002, the Aegis BiMDmossypshteerm ch a s
intercepts 1in 423 amitsesmipltes (uisn amlgu ¢dihreg SM successfu

by Japanese DAseugcicse ssshfiwplSgit thadipd s ptash gietmlp¢ Ae gi s As
system), and -a7t maiscpcheesrsifcu 11 netnedroc e p t2s Bilm ¢k atVt empdt
SM6 mi ssiles, making for a combined total of 40
In addition, on Fehlhpwdeldgyd s2 Oc,r u2i0s0e8r, oap eARMD i ng nor
used a modified version of3 trhies sAielgd st 8 MDh 6 gyts t & anw
inoperable U. S. surveillance satellite that was
the counte itnoctraclass etso a3h4mossupchceersiscf uiln teexroc e pt s i n 4
SM3 missile, a n-h nddl -esnudoocs epshsefrulc eexnat er cepts 1in 50
3, -SMBlock I6V,miand 1SM .
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Table A-1.Aegis BMD FlightTests From January 2002 to the Present

Name of flight Cumulative  Cumulative
Date Country test of exercise Ballistic Missile Target Successful?  successes attempts

Exo-atmospheric (using SM -3 missile)

1/25/02 us FM2 Unitary shortrange (TTV) Yes 1 1
6/13/02 us FM3 Unitary shortrange (TTV) Yes 2 2
11/21/02 us FM4 Unitary shortrange (TTV) Yes 3 3
6/18/03 us FM5 Unitary shortrange (TTV) No 3 4
12/11/03 us FM-6 Unitary shortrange (TTV) Yes 4 5
2/24/05 us FTM 041 (FM7)  Unitary shortrange (TTV) Yes 5 6
11/17/05 us FTM 042 (FM8)  Separating shontange (MRT) Yes 6 7
6/22/06 us FTM 10 Separating shostange (TTV) Yes 7 8
12/7/06 us FTM 11 Unitary shortrange (TTV) No 7 9
4/26/07 us FTM 11 Unitary shortrange (ARAVA) Yes 8 10
Event4
6/22/07 us FTM 12 Separating shontange (MRT) Yes 9 11
8/31/07 us FTM1la Classified Yes 10 12
11/6/07 us FTM 13 Unitary shortrange (ARAVA) Yes 11 13
Unitary shortrange (ARAVA) Yes 12 14
12/17/07 Japan JFTML Separating shontange (MRT) Yes 13 15
11/1/08 us Pacific Blitz Unitary shortrange (ARAVA) Yes 14 16
Unitary shortrange (ARAVA) No 14 17
11/19/08 Japan JFTM2 Separating shontange (MRT) No 14 18
7/30/09 us FTM17 Unitary shortrange(ARAVGA) Yes 15 19
10/27/09 Japan JFTM3 Separating shontange (MRT) Yes 16 20
10/28/10 Japan JFTM4 Separating shontange (MRT) Yes 17 21
4/14/11 us FTM15 Separatingntermediaterange(L V- Yes 18 22
2)
9/1/11 us FTM16 E2 Separating bort-range(ARAV-B) No 18 23
5/9/12 us FTM16 E2a Unitary shortrange(ARAVGA) Yes 19 24
6/26/12 us FTM18 Separating shontange (MRT) Yes 20 25
10/25/12 us FTHO1 Separating Bort-range(ARAV-B) No 20 26
2/12/13 us FTM20 Separating mediwrange (MRBM Yes 21 27
T3)
5/15/13 us FTM19 Separating shontange (ARAWC) Yes 22 28
9/10/13 us FTO-01 Separating mediwrange Yes 23 29
(eMRBMT1)
9/18/13 us FTM21 Separating shorrange(ARAV- Yes 24 30
C++)
10/3/13 us FTM22 Separa)ting mediwnmange (ARAY Yes 25 31
TTO-E
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Name of flight Cumulative  Cumulative
Date Country test of exercise Ballistic Missile Target Successful?  successes attempts
11/6/14 us FTM25 Separating shoitange (ARAWB) Yes 26 32
6/25/15 us FTO-02 E1 Separating mediwmrange (IRBM n/a 26 32
T1)

10/4/15 us FTO-02 E2 Separating mediwmange n/z 26 32
(eMRBM)

10/20/15 us ASD-15 E2 Separating shostange (Terrier Yes 27 33
Orion)

11/1/15 us FTO-02 E2a Separating mediwmange No 27 34
(eMRBM)

12/10/15 US (Aegis FTOO02 Ela Separatingnediumrange (IRBM Yes 28 35

Ashore) T1)

2/3/17 USJapan SFTM01 Separating mediwmange (MRT) Yes 29 36
6/21/17 USJapan SFTMO02 Mediumrange No 29 37
10/15/17 us FS17 Mediumrange target Yes 30 38
1/31/18 US (Aegis FTM29 Intermediaterange target No 30 39

Ashore)

9/11/18 Japan JFTMO5 Simple separating target Yes 31 40
10/26/18 us FTM45 Medium range Yes 32 41
12/10/18 US (Aegis FTHO3 Intermediaterange target Yes 33 42

Ashore)
Endo-atmospheric (using SM -2 missile Block IV missile and [for MMW Event 1] SM-6 Dual 1 missile)

5/24/06 us Pacific Phoenix  Unitary shortrange target (Lance) Yes 1 1

6/5/08 us FTM14 Unitary shortrange target (FMA) Yes 2 2
3/26/09 us Stellar Daggers  Unitary shortrange target (Lance) Yes 3 3
7/28/15 us MMW E1 Unitary short-range target (Lance) Yes 4 4
7129/15 us MMW E2 Unitary shortrange target (Lance) Yes 5 5
12/14/16 us FTM27 Unitary shortrange target (Lance) Yes 6 6
8/29/17 us FTM27 E2 Mediumrange target (MRBM) Yes 7 7

Combined t otal for exo - and endo-atmospheric above tests 40 49

Sources: 7T/ DEOH SUHVHQWHG LQ 0'$ IDFW VKHHW

on October 16, 2017, ahttps://www.mda.migfloballocumentspdffaegis_tests.pdand (for flight tests
subsequent to February 2017) MDA news releases.

Note s: TTV is target test vehicleARAV is Aegis Readiness Assessment Vehicle. In addition to the flight tests

shown abovethere was a successful use of an-Skh February 20, 2008, to intercept an inoperative U.S.
satellite® an operation called Burnt Frodicluding this intercept in the count increases the totals1o
successful exatmospheric intercepts id0 attempts using the SI@ missile, an@8 successful excand ende
atmospheric intercepts iA7 attempts using SN, SM2 Block 1V, and SM missiles.

0'$:V WDEOH VKRZV WKLV DV D WHVW W K BBWIALa& ofARJNSE 3, RMAB,OW LQ WKH OD

hDG QRW LVVXHG D QHZV UHOHDVH GLVFXVVLQJ WKLV HYHQW 0'$-V FRXQ\
GRHV QRW DSSHDU WR LQFOXGH WKLV WHVW VXJJH

a.

WKURXJK -XO\

event? a test in which there was a failithat was not related to the Aegis BMD system or the-SM
interceptor. News reports state that the test was aborted due to a failure of the target missile. (Andrea
"8 6 6NLSV $HJILV $VKRUH OLV\ReW@erbIund 26N $ I WHY -V DWDEHWHODOIXQ

6KDODO

similarly shows the test of December 7, 2006, as a test that did not result in the launch of-anNbIYA
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Navy Aegis Ballistic Missile Defense (BMD) Program

b. issued a news release on this test, which stated thatan SEIDV QRW ODXQFKHG "GXH WR DQ LQFRL
setting aboard the Aegislass cruiser USISake Erigrior to the launch of two interceptor missiles from the
ship. The incorrect configuration prevented the fire control system aboard the ship from launching the first
of the two [SM3] interceptor missiles. Since a primary tedtjective was a neasimultaneous launch of two
PLVVLOHYV DJDLQVW WZR GLIIHUHQW WDUJHWYVY WKH VHFRQG LQWHUFHSW
counts the test of December 7, 2006, as an unsuccessful intercept in its count of 31 succegsskpiata
37 launches through July 29, 2015.

c. 0'$ -V WDEOH VKRZV WKLV DV D WHVW W K EBBWORLaE ofNewmbeHMMX OW LQ WKH OD

KDG QRW LVVXHG D QHZVY UHOHDVH GLVFXVVLQJ WKLV HYHQW 0'$-V F

laurches through November 1, 2015, does not appear to include this test, suggesting that this was
FRQVLGHUHG D *QRsithHWMigh thereYnideMailure that was not related to the Aegis BMD
system or the SMB interceptor.
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