Congressional
24 Research Service

Informing the legislative debate since 1914

Navy Aegis Ballistic Miss
Program: Background and 1

Upda®©Oed ober 20, 2021

Congressional Research Service
https://crsreports.congress.gov

RL33745

CRS REPORT
Prepared for Members and
Committees of Congress




- Congressional Research Service
.—‘% Informing the legislative debate since 1914 SUMMAR

RL33745

Navy AegiBallistic Missile Defense (BMD)
October20, 2021
Program: Background and Issues for Congre:

Ronald O'Rourke
The Aegis ballistic missile defense (BMD) program, which is carried out by the Missile Def¢ Specialistin Naval Affairs
Agency (MDA) and the Navy, gives Navy Aegis cruisers and destroyers a capability fo
conducting BMD operationBMD-capable Aegis shipsperaten European waters to defend
Europe from potential ballistic missile attacks fromcountries such asatmdrinin the Western
Pacificand the Persian Gulf firovide regional defense againsteutial ballistic missile attacks
from countriessuchas NorthKorgan d I ran. MDA’s FY2022 UtthelegdofFY20224haies s i o n
will be 48 total BMDIBMD systemjcapable ships requiring maintenance support.

The AegisBMDprogramiSunded mostly through MDA’s budget. The Nav:
BMDrelated effort s 2lbiMiDetequestdatotalpfBlsc47.® miliow Zi.6., about$1.6 bilion) in
procurementand research and development furimiifgegis BMDefforts, including funding for two Aegis Ashore sites in
Poland and Romania. MDA’s budget also includes operatic
funding forthe Aegis BMD program.

Issues for Congressgarding the Adg BMD programinclude the following:

T whether to approve, reject, or modify MDA’s annual
requests forthe program;

i theimpact ofthe COVIEL9 pandemic on the execution of Aegis BMD program efforts

1 whatroleif any, the Aegis BMD programshould play in defending the U.Setieomd against attack from
ICBMs;

9 required numbers oBMD-capable Aegis shipgersusavailablenumbers of BMBcapable Aegis ships

T the burden that BMD oper dst ifolnese tmaoyf bAee gpilsa csihnigp so,
there are alternative ways to perform BMD missi
such as establishi;ng more Aegis Ashore sites

9 allied burden sharinghowallied contributions taegionaBMD capabilities and ogrations compare to
U.S. naval contributions toverseas regionBMD capabilities and operations

9 whetherto procure and installan Aegis Ashore systemon Guam
1 whetherto convert the Aegis test facility in Hawaii into an oji@matlandbased Aegis BMBite;

9 the potentialfor shifpased lasers to contribute in coming years to Nenyinatphasé8MD operations
and the impact this might eventually have on required numbers ababgh BMD interceptor missiles;
and

1 technicalriskand test and evaluatiesiiedn the Aegis BMDprogram.
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Introduction

This report provides backgroundleignfsobmddioeniand
missile defensea(BMDEgripand gawtm by t he Missile De'
and t htehglMaey Navy Aegis cruisers and destroyers
oper afheonisssue for Congress 1s whether to appr o
Defense ( DODt)r aatceqguiiessi tainodn psr oposed funding level
Congsesdecisions on the Aegis BMD program could
capabilities and fundimrgd ateduindmentsal abdstehe

Background

Aegis Ships

All baead¢ha hNst vyr ui sers and destroyers are called
equipptHle wAda dhi s sh+pncombagr atyed eamol l ection of
software, displays, weapon launchertsh,atand weapo
defended Zeus. ( Theé& etxhcreepet iZoahn®wla@l }t e c[tDHDXG Nd eyt r oy
which are diTshceu sAxygsdtsebme lwaws. )or i ginally developed
defending shipsshgpiastiae¢ermirssitlfechst a(BASCMsa)n,d s u
subsurface threats. The systemilwas Wpdatteddepl oy
many times s’si nAeeg i sT hsdhiidpasnyi enrddlVgrad e(1@G s cruisers ¢
Ar leupghe By DDGclass destroyers.

Ticonderdga (CCG@ss Aegis Cruisers

A total-4dECQ@s7 AT tvherroeu gphr o7c3yyred for the Navy bet
FY1988; the ships entered sersvshapsbenwetha ¢988s
47 thrpuwhi6h) were ebcuhinitc alonsamemedald dverces padge d
by the Navy to be too expeandifeomoskhb@Erecairze 2360
leaving 22 ships in operation (CGs 52 through 7
Arleigh Bu¥ ke CDD&s Aegis Destroyers

A total -Dfts 6@eD®OGprocured for the Navy bet ween
entered servic'énitne e 9P HY2hidad .t hEh 6 2first 28 s hip:
Flight -SVsidI DHDG next 34 shi-pss, knowonrporBElteghtoml
changes, including the addition of a helicopter
No DDPGs were prod¥Y260689in Th¥2Na&y during this pe
t he t hermeeen taibbonveed ZUBWHDt c( BPIGh ed DIst@ @ syiegm .doe s
nottheeAe gnasnddlegss treot include a capabiNatvy for c
plans do not tchael IDfGlodkd (nso dti & ymadge p £ h e en. BMD
Procur emehtsofedPWDfied in FY2010, followilimgsprocu
destr oyetrasl. oA1L25hDOD&E been procured fr-dpms FY2010

1 For more on the DDG1 program, se€ERS ReporRL32109,Navy DDG51 and DDG1000 Destroyer Programs:
Background and Issues for Congrelbg Ronald O'Rourke

2 For more on the DD@A0O0O program, se€RS Report RL3210Navy DDG51 and DDG1000 Destroyer Programs:
Background and Issues for Congrelbg Ronald O'Rourke
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procured in FY2017 and subsequent yS*hrdesirgn beli
called the Flight IThsvewosbeneqUThppttiagthl teldl k Three
SPY 6 radar (and prior to t hAMDR)t het hAitr iasn dmoMies
capable t-hamadare iSnPsYt alled on all .previous Aegi s

Aegis Shll pedi Nakies

Sales of the Aecoguinst rsiyesst ¢bm gtaon a Inl itehde cl ate 1980s.
operate, are buildingeqwirpmpacd ophapaningcltwddobuldg
Australia, S Blad psa nAaegdusi Moprevda yw e apsa bd ee- BMR Aegi s
equipped ships operated by South Korea-, Austral
capable

Aegis BMD* Syst em

Aegis ships are given a capabilit yc hfaonrgecsonduct i
t he Aegiss csoynjptué¢ mrs and software, and by ar ming
missi-4desvida Aegis s hips ¢ acna pbacb Imeo dsihfbipesd, taon db elxD
procured in FY2010 and substgntnwiyhaasBMDec bpa

Ver s jaonnds Ca padfi lAetgiiess BMD System

YZ>Y'Z

The Aegis BMD system exists in multiple variant
indicate ascending Tse FeYRs02@f baadEab i isautbynoinsisn coMD A
Aegis BMD system variants have been’Thkamged and
BMD system variants correlate with certain vers
system, which have theirrewannubBMBrvamrgi amwytsst,e min
being able to address more -equilppagi ahi BMDas canp
simultaneously perform both BMD -aperwardénseagai
( AAW) operattebomoertattibomsd y agadhsp a@artncsafmiandle

a 20109

JLIXWH ovides Government Accountability Of
of he more recent BMD variants and thg¢bhdJXUHorrela
was prepared in 2019, ieagiuss eBMD hsey otldmrv arisaimgts
the new designations that haveEaYBORRE bmdgedus aldm

The Aegis BMD system was originalalnyggedesaildnsed ipr

missiles, -memadngmd hionarttaenrgnee dbiaaltlel st i ¢ missiles (
and I RBMs , respectively). In addangenbadlistsica
missiles, detection and tr kisngraddaatra nmoglhltecbtee@
tother U.S. BMD systems th are designed to in

3 The Norwegian ships are somewhat smaller than the other Aegis ships, and consequently carry-sizedueesion

of the Aegis system that includes a smaller-fesgerful version of the SP-Y radar.

4Unless stated otherwise, information in this section is taken from MDA briefings on the Aegis BMD program given to
CRS and CBO anal ys tGandpnoryeds kudgdlBuAmissions. Y2 0 2

5 The 4.X variant is the new designation for the variants previously designated 3.6.X, 4.0.X, 4.1, and4.2. The 5.X
variant isthe new designation for the variants previously designated 5.0CU (with the CU standmggfailit®

Upgrade) and 5.1. The 6.X variant isthe new designation for the variant previously designated 6.0.
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(I CBMs ) , which might support intercepts of 1 CBM
Systems

Figure 1. GAO Summary of Capabilities of Aegis BMD System Variants

Table §: Aegis Ballistic Missile Defense (BMD) spirals with associated Aegis Weapons System Baselines and capabilities.
Associated
integrated Aegis
Weapon System
Aegis BMD spirals Baselines (BL) Key Ballistic Missile Defense Capabilities Delivery date
BMD 5.0 Capability BL 8.C1 + Addition of Standard Missile-3 (SM-3) Block 1B Threat Upgrade 2015
Upgrade (CU}) interceptor
«  Launch on Remcte®
+  Improved discrimination using infrared and radio wave data
+  Capability against more advanced threats
+  Ship battle group defense capability using Standard Missile (SM-
&) Dual I*
BL 5.B1 = BMD 5.0 CU capabilities for Aegis Ashore in Romania without 2015
Standard Missile (SM-G) Dual |
BMD 5.1 BL8.C2 «  Addition of SM-3 Block I1A 2019
+ Engage on Remote®
»  Ship battle group defense capability using Standard Missile (SM-
&) Dual Il
BL 3.B2 =  BMD 5.1 capabilities for Aegis Ashore in Romania and Poland 2018
BMID 4.1 BLE.4 +  Similar capabilities to BMD 5.0 CU capabilities, installed on 2020
lagacy hardware
BMD 4.2 BLE.X = Aegis SPY-1 radar refurbishment for improved tracking capability 2023
BMD 6.0 BL 10.0 +  MNew SPY-G radar with increased radar capacity and 2023
discrimination
+  Performance against additional threats and larger raids
+  Improved missile communications
Souce: GAD analysis of MDA :Im|-3m}1*3-3&?
"Launch on Remote allows Aegis BMD to launch its interceptor on tracks provided by off board
sensor before its own radar acquires the threat, but the intercept itself is executed based on onboand
the Aegis SPY-1 radar.
ESM-E Dual | and SM-E Dual |1 allow ship to defend itself and other nearby ships in a battle group.
S-S Dual | and 1l baselines are not included in the Ballistic Missle Defense Accountability Report
and thus fall cutside the scope of this review.
“Engage on Remote increases the area defended by the BMD'S, by allowing Aegis BMD to intercept 3
threat before it is wisible to its own radar, based entirely on tracks from a forward-based sensor.

Source: Government Accountability OfficaVlissile Defense[:] Delivery Delays Provide Opportunity for Increased
Testing to Better Understand Capal@lip-19-387,June 2019 able 5 on p. 31.

™3] XVXW1>>Zel TME " >4l <1727kl ¢S'—xeel "E"1 ¢™MZ>e"—'0

An Apr il 14, 2021, press report stated

The Missile Defense Agency, together with the U.S. Navy, plan to test abi8kie
against an‘advanced maneuvering thré&ad, term that has been used in relation to
unpowered hypersonic boeglide vehicles, later this year. The Pentagon says that
unspecified versions of the SBhave already demonstrated some degree of capabilty
against these types of weapons, examples @hwRussia and China have already begun
putting to service. A new variant of the S/the Block IB, is already under development
and will itself be able to reach hypersonic speeds.

Barbara McQuiston, a senior U.S. official currently performing the dafidse Under
Secretary of Defense for Research and Engineering, including mention of the scheduled
SM-6 testin her testimony before the Senate Appropriations Commi§abcommittee

on Defense yesterday ...
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“MDA [the Missile Defense Agency], in cooperatith the U.S. Navy, demonstrated
early capability against maneuvering threats during fiigbting of the Standard Missie
(SM)-6 SeaBased Terminal (SBT) defense, and it will further demonstrate this capabilty
againstan advanced maneuvering thregesentative target later this y&agccording to
McQuistori written testimony:‘We will continue to advance our SBT capability to
address the regional hypersonic threat and will test that capability in the FY 2024
timeframe ..

This is not the first timehe Pentagon has publicly discussed using a variant of th& SM
for hypersonic defense. In March 2020, Mike Griffin, then the Under Secretary of Defense
for Research and Engineering, first revealed that this missile was among those being
considered for tlsi role and that there were plans to test one of them against an actual

hypersonic boostlide vehicle sometime in the 2023 Fiscal Year.dbt clear whether the
test Griffin was referring to is the one now scheduled for this year or the one that MDA

nowplans to carry out in the 2024 Fiscal Yéar.

Aegis BMD Interceptor Missiles

The BMD interceptor missile5sMiwsdeid(<Mn dAAetgida s hip
S Mo .

Y IeE " 2>0ZIZ>EZ™">
The 33SMs designed to iaverthkeptatbmddtpimes pheéni se i] e
intercept ), in the midcoussdlplghse dfihas emamyp
t&«"WwWhrhead, cuwuthgdibBakinetdesigned’st owmadchsetardoy a

by cnogl lwdi h 1it¢t. The cd3rmesnstiverd8ndhed b ftl Ache$ BM
SM3 Block 1IB3 RBlnodé k hlel &.M

Compared to the Block T A versiongoltcare) Bl acget B
eeker, an advancend smgmavegproicesrsto/rat taintdude ¢ o
ts cour stea tClhoemphldoecke sIsAiiocnh @ h-a h<dh amet er booster
t mge t hebubtole3t.o5Sm i nches in diamtehéeé&ensgtltolhheg Blhoec k e
Il As vemas 2 hch diameter along i1its entire length.
1 inches provides, mpeemi 6omngor he odBlkbeutk nfduleth v e
elocity (a maximum velocity,k rbaatnlsagd eaat}y etrhe t i
an th a hldB heweBd nehk wbtHli aane te rl akrignert i ¢ war hea
ited ates and Japan cooperated in developin
th J n fundien @ fa Pshieg eifffiocratn.t s h a

s Ot <NN—H®n =~o»
"“b.’:f'

at
St
apa

67 oseph T rNaw SM6MissiekWill Attempt To Swat Down A Mock Hypersonic WeapoTihe Drive April
14,2021.

" The Standard Missile &0 named because it was originally developed, decades ago, as aswdiadge., air
defense) missile to serve as t he ¢ o-existingicollectionefTalos,st andar d) su
Terrier, and Tartar air defense missiles (whicmemsometimes referredto collectively as th€ Bissiles).

8 MDA and Navy plans at one point called for the-S8\MBlock IIA to be succeeded by a stillore-capable interceptor
called the SM3 Block IIB. The effort to develop that missile, however, was dndmars ago, and MDA at the time was
reportedly not pursuing any follean capabilities to the SA8 Block I1A. (See, for example, Justin Doubleday,
“Missile Defense AgeQGntoySMNoBl ®ak s i I AlgsidétiveNavyOetpber @4, , ”
2016.)

® The cooperative research effort was carried adeu aU.S-Japanmemorandum of agreement signed in 1908e
effort focused on risk reduction for four parts of the missile: the sensor, an advanced kinetic warhead, th&tageond
propulsian, ard a lightweight nose cone.
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A Mara3ddl, 2020, press report stated

Raytheon andthe Missile Defense Agency are exploring options to extend the range of the

Standard Missile3 Block IB—pushing the ballistic missile interceptor to dramaticaly

expand a defended areadilowing the weapon to communicate with-bffiard radars-a

move that would require enhancing one of the Ae
newest features:EngageRe mo t e ...

MDA Director Vice Adm. Jon Hill told Congress earlier this month thatihe Engage
on-Remote capability providésa severfold increase in missile defense coverage when
comparedd an autonomou® Aegis platform.?”

N1l Z>—"—Sel —e7Z>EZ™e">

The 2SMlock IV wasd MDPDAnNbaiwpétdspbabanmen BMD

int er cegpdteosri.gnletd t o intercept ballistic missiles
atmospheric intercept), during Bshli gWwear mi hal pha
equipped with a blastlifmi 8 gthemtuanbieon oWwatheasd. mis
year 'Thgo2SMMlock IV has now-6been replaced by t he

The -SM s’sMDA d tshaeanoNavygpakbha-bmoxtds pdbamendgl . e. ,
enéd mos pheric) BMD int er6c eapitrord.e fletiNandsy nbiassseid eo 1 t
successof2 taart e fEMs e6 miss-saa pdeuaill iTthye mMiM s ile t ha
for either air defendASCNMsi) eor, kalulnitsetriicn gmiasisriclrea
2018, press report states the following:

The Defense Department has launched a prototype project that aims to dramaticaly

increase the speed and r ®Hbypddingalargerhtet Na vy’s St an

motor to the shigaunched weapon, a move that aims to improve both the offensive and

defensive reach of the Raythelomilt system.

On Jan. 17 [2018], the Navy approved plans to develop a Dual Thrust Rocket Motor with
a 2%inch diameter for the SN, which is currently fielded with a 13iBch propulsion
package. The new rocket motor would sit atop the curremc@ilbooster, producing a

new variant ofthe missile:the S®Block IB*?

Numbers oedapBaMl e Aegis Ships

MDAs F Y2022 bsusdigeente s§bytbhtrahte end of FY 2022 there v
BMDS [ BMD system] capable sHBE¥ps requiring maint

BMDCapable Aegis Dedlomeperte8pawnrd

On October 5, 2011, the United Staat epsa,r tSpai nt,hea
EP AA, f ocuarp dBbMPe AN agdigss t r oryee rtso wbhdeo heopowratredd (1. e .

b

107 a s on S MAkter MDA Demotistrates 7kncrease iDefendedArea, RaytheoRitching EOR forOlder SM-
3s Inside DefenseMarch 31, 2020.

11 The inventory of SM2 Block IVswas created by modifying SMs that were originallpuilt to intercept aircraft and
ASCMs. A total of 75 SM2 Block IVs were modified, and at least 3 were used in BMD flight tests through February
2012.

2yason Sherman, “Navy Looking wia hl nLcarregaesrtnsikivthakgaytJuyMopteed, > f S
23,2018.

13 Missile Defense AgencyFiscal Year 2022 PresidefiBudget, Missile Defense Agentgay 2021, p. 12. (Thisis
MDA’ s budget j us t OperationandMaintenance, Refefldede apprdpration account.)
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basetdhe atavRdt dbal¥BRlpe@aitinnitial set of four ships v
FY2014 an'dTHFeYR OalrSe r e poretteudrlny tso htehdeu 1@ndi tteod rSt at
at Rota by a newpasklte of. SouNa BMBAOZNVs destroyer
Navy officials hasassai & htilpst ctalne pfroowri dRotaa 1 e ve
the MediterranBMD pfaotrr oplesr faonrdmiontgher missions eq?1
provided by-calpawbtl el AeBMBD s hips that are homepor
Rota homeporting arrangement thus-cafphdbdti Aegysr
shipserffor mmng BMD patrols or other missions els
DOD officials testified-homapoDODngsawrm omddidteirol magl
capable Aegis destroyerstoatal Rotfa ,s t wshitfeels. t wowled sm
Navy officials have te®tified that they support

Aegis Ashore Sites

Two NOppeprated Sites in Romania and Poland

The Bandd version of the Aegis BMD system is ca
As hore sitesecinamnEiRao,mpaend one in Poland. The sitc¢
defEmdope against baflriomticoumtss edgisst hhsehaokr el rsaint
includes a structure housing an Aegis system th
an2dsS M3 midauheshed ofcraotma bal er eVer t i cal Launch Syste
VLS t hat iNsa viyn sAtea!filse ds hiimp s

The plan to establish the two Aegis Ashore site
as t of arplkdonfidbr BMPodedemgeoprabhuPbpeedall
ve Appr ddaeh A¢ EP AA)As haocrhei esvietde oipne r Riot maomiaal ¢

14« Ann o un c e msilendefenoecooperation by NATO Secretary General Anders Fogh Rasmusserimehe P

Minister of Spain, Jose Luis Rodri gue zOctBherba20ldaecessed nd US De f e
October 6, 2011, dtttp:/mww.nato.intépsenSID-107ADE5S5FF83A6B8hatolivebpinions_78838.htnBee also

“SECDEF Announces Stationing of Aegis Ships at Rota, Spain a c c e s s e d A ihtgps:Aweb.arzhive.ordd 0 2 0, a't
web20120117065346tt p:Amw.navy.milsearchdisplay.asp&tory_id63109

Rota is on the southwestern Atlantic coast of Spainwanfides 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 current arrangement)in{Sd@e : Sam Fel l man,- “U. S. To Bas
Mi ssile Ships in Spain,” Defense News, Oct ober 10, 2011: 76

15 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 Rotain FY2015.

16 5ee, for exampléddallory Shelbourng “ USS Arlei gh Burke Arrives in Spain, USS
Ma y p oUSNI NewsApril 12,2021.

7See, for example, Paul McCleary, “ EUCMakingDelensse For Two Mor e
February 25, 2020; David B. Larter, “Push to Base Six US Na
Defense NewsMarch 3, 2020.

18 gee, for exampl , David B. Larter, “The US Navy’s Top Officer Declez:

Defense NewsMarch 5, 2020John Vandiver RdtatoGain Two USDestroyers byMiddle of theDecade, EUCOM
Chief Says ‘Stars and Strips, April 15, 2021.

®For additional discussion of the Aegis As h-Based Missilet es, see E
Defense System Naion® DefenseSeptemlben20b6p ¢ , ”
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in ay9%T?hCl 66.ite in Poland be?gaannd ciotn swtarsu citnii ¢ 0 ail d y
scheduled to be completed in 2018. Its completdi
2022, due to constructi’®Am Aepmtitadod@d PKAOf oemant
deliveries and testing offi HEHYZ02Mmissaldeddeliensf el

According to MDA officials, the Aegis Ashore site in Poland continues to experience

delays owing to poor performance by the main c¢o:
latest estimate of completion no earlier than fiyealr 2022, the site willbe between three

and four years late. According to MDA, in February 2020, the Army Corps of Engineers

(which manages construction at the site) notified the main contractor thatearnings fromal

future invoices would be retainedydreleased only upon the completion of certain key

activities. MDA stated that the contractor did not meet these benchmarks and as a resut

had not been paid since February 2020.
MDA currently attributes $79 million in cost increases to these délays.

Nay Interest in Divesting Aegis Ashore Sites

On Januwuary 11, 2021, the Chief of Naval Operat:i
guidance document&120lrD YtBI®d) @N\na vNya vePnlteint lheadvm g a ¢ h ont
plan) etshat st at

To remain ahead of our competitors, we will divest ourselves of legacy capabilities that no
longer bring sufficient lethality to the fight. This includes divestment of experimental
Littoral Combat Ship hulls, legacy Cruisers, and older Dock Landing Shgds o includes
divesting norcore Navy missions like Aegiashore. Transferring shebased Ballistic
Missile Defense sites to ground forces enables Sailors to focus on their core missions at

seaand frees up resources toincrease our letHality.
A dauanrl 2, 2021, press report states

B

The chief of naval operation’s new call to focus
lead the service to shed other ramme missions the Navy conducts today, such as manning
Aegis Ashore missile defensesites.

Thebi ggest problem is, no one else has agreed to
no one else operates Aegis systems today, and
As hore, Rear Adm. Paul Schlise, the director o

(OPNAV N9 6 ) , said today during a panel presentatior
annual symposium.

“ITt’s been an ongoing discussion in the buildir
As hore sites in Europe, and t &irotherplacesdi s cussions

20 gee, for examplédmy Forsythe U.S. Navy Aegis AshorBase in Romani#losts NAT OCountry Ambassadoys”

Defense Visual Information Distr i bAedgisAshare 'Se Mivs sciel ¢ DIVéE DSEh s ¢ No
Advocacy Alliance, accessed August 27, 2028;Naval Forces Européfrica, Aeégis Ashore Missile Defense

System AAMDS)-Romania Operationally Certified” D e-Aerkospace.com, May 12, 2016.

2see, f or AegisAshone 1”’e Mi“ssile Defense Advocacy Alliance, accesse
25e e, for example, Rich Abott, “ Del aYyeecadDelnde RailyfFebriarygi s As hor e
12, 2020; Jen Judson, “Poland’s Aegis AshorRefel3eNewsyed t o 202
February 18, 2020; Megan Eckstein, “ MDA, Army Withholding P

Dr a USNINews Mar ch 12, 20 2NavyCSlmemispiansiNaval Suppoat Fatility Redzikowo, a
Future Aegis Ashore SiteSeapowerSeptember 3, 2020.

23 Government Accountability Officélissile Defense[;] Fiscal Year 2020 Delivery and Testing Progressati
Annual Goals UnmetGAO 21-314, April 2021, p. 24.

24U.S. Navy, Chief of Naval Operatior@NONavPlan January 2021, p. 10.CN®ee also Rich
Divest Aegis Ashore Sites to Ground Force3eapowerJanuary 11, 2021.
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The generaldiscussion has been, this is not a core Navy mission. Sailors really belong at

sea serving in ships. And we’ve got a good numb
those sites, they’re going a great job,” he sai

“Buti nlk twhhat the CNO teed up 1s, 1is this a core
so there’s been some discussion with the Ar my.
defense capability and of course phaveat soldiers
any experience with that [Aegis Combat System)], the systems that have been installed or

are in progress in Romania and Poland. So that’ ¢

Schlise said the discussion is taking place at the Office of the Secretary of®lefests
Without any final decisions, though, the Navy could notshed Aegis Ashore spending in its
most recentbudgeting work, the Fiscal Year 2022 request that will come out after the Biden
administration comesin and can review it.

“For t he Mhpiusr ppoassets boufdget cycle, it was just kind
where that discussion goes. As always, here 1in
transition were to be considered and approved for moving forward, to transition it to

anothes er vice, ‘who’s going to pay’ will of cour s «
said?®

Japan Planned and Later Canceled Two Sites

Japan had planned to procure and operate two Ae
located athDheGreamwwnde FS(eAQSfFDF) facilities 1in Akita Pr
Yamaguchi Prefecture in western Japan, sand woul
ar mTHhe two s ystemeber eepjauritpepdkeldy ww-mhde nedabockhk
t hheong Range Discrimination Ramade 6LSRYRR thaher
is being installed hafjdSrepNavyell ygwerbll1oDPG
2020Dn June 15, 2020, however, J alpeanmme natnant oi uonnc eodf t:

€

Aegis Ashore initiative due?®Ono Jcumset 2gr, 0 RtOR 0an d a
confirmed that it had canceled tRA Pé¢aowmber dep
2020, press rtTeport stated

2Megan EcksteifiNa vy Wants to Shed Aegis Ashore Miss®SNh, But Ar my ¢
News January 12, 2021.

%Yomiuri Shimbun, “Akita, Yamaguchi to Get Aegis Ashore/ GSD
De f e nBeelgpdn NewdNovember1l 2017 . See also Kyodo, “Japan Mulling New
Deployment t o Guar dSodhGhinaMotning\PoaNavémbeét b1y 20%k7, ”

2’Ant hony Capaccio, “Japan in Talks BWombargNdvetnberh207.Buy i ng Aegi

8Sece, f or e x a myapan SuspBnids AegisMshore Dug T o‘Technical And Cost ConcBeafense Daily
June 15, 202 0Japas Baeking Anay Fsom Aegis Ashor&SNI News June 15, 2020; Mari
Yamaguchi, “Japan-Ba soe 8cUs pMiCo ssit 11 eAsshoiateddressiunesly, 202@; Miike”
Y ¢ oJapaffuspends Aegis Ashoi2eploymentpPointingtoCost andl echnicalssues Defense Newslune 15,
2020; Br ad GahcelingAegisrhsharBaisesProblems—andHopes Japan Timeslune 17, 2020.

Prior to the June 15, 2020, announcement, Japan had announced in early May that it would evaluate alternativesto the
Akita Prefecture site due to strong sMissileshieldReplgyment t i on t o t ha
Suppered by ocalResistancg Nikkei Asian ReviewMay 7, 2020.)

®Mari Yamaguchi (JapaCondirinsltt ‘Sxappihg USMissile DefehseSystem Defense News
June 25, 2020 ; Japhe @fficially EndskAegis AsharedrisAfter National Security Council
Deliberations USNI News June 26, 2020.

See also Gr &bt Ne we gGanoelldtionBooer seAdd Wp, Asia TimesJune 30, 2020; Lucy Craft,
“Why Japar&crapped a $8illion Missile DefenseéPurchase from th&.S, TBS NewsJuly 2, 2020; Tim Kelly,
“Explainer: StrikeCapability,OtherMilitary OptionsonT a b1 e a fstAegis UTurn,pReutersJuly 2, 2020;
Jef frey WJap&hdsiCanaeting aU.S. Missile Defense Syst&areign Policy July 2, 2@0; Bruce
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Japan will put new poarful Aegis radars on warships to upgrade its defences aganst

possible ballistic missiles fired by North Korea after it cancelled plans to deploy them at

two groundbased stations, the Asahinewspaper reported.

Prime Minister Yo s hsiikeltdapprdvatigesetommendationbyn me nt i

the country’s National Security Council before
on type of vessel or cost will be left until next year, the paper said, citing unidentified

s our ces ...

Deploying the new Aegiradars could cost twice as much and take up to three years longer

to complete than the grousihsed versions, which were expected cost of around $2 billion

to build, a source with knowledge of the propos:
Fitted with Lockheed Mairt Corp SPY7 radars that willhave atleast three times the range

of older Aegis systems deployed on Japanese navy destroyers, the upgrade will allow Japan

to use new interceptor missiles to target warheads in space fired by North Korea or other

potentiafoes, including China and Russfa.

An Awgd9, 2021, press report stated
A seabased Aegis missile defense systemcould be the next programto be abandoned by
Tokyo.

The Japanese Defense Ministry does not plan to seek funds for it in the upcoming fiscal
2022 budget. Citing government sources, the Asahi Shimbun newspaper said such a budget

request will “likely be ® impossible over the next

Aegis [BeMI21 opment PhhEllioglotp hfe satnsd

The Aegis BMD devel opmenti gehftf otrets,t si,n chlausd ibnege M e ¢c¢
following a development philosoph$ulidndg ahdlidtWwe
test a 11tmelaeni nlge atrhna ta dleovte,]l opment is done 1in ma
validated b¢bHDotbenmbermngsdamrp.

K1 i n gJapan Undefcuts Its Defense Against North Korean Missifes Her i t a ge Foundation, July 2
Kelly and Yo s h Efclusiwé: AsDapdiMeighsMissile-DefenceOptions, Raytheohobbies for

Lockheed $300Million RadarDeal > Reut er s, Jul y ThePrice ¥Reac®. WhyRapaBkappeMi k i , «

a $4.2bn UMissile System Nikkei Asian Review Augus t 5, 2020J;a plaonr’esn REh dmmko ©Of ‘Ae gi
Ashore Could Tie Up Navy, Increase Costs And Cause Big Del&gsbes August 11, 2020.

On June 18, 2020, it was reportedthat the United States and Japan were in talksto address the technical issues Japan

cited and explore potential paths for war SeeflaraSeligmanst ering Ja
“U.S. and Japan ialks about Kernativesto Aegis AshoreéMissile DefenseSystem Politico Pro, June 18, 2020;

I dr e e U.S.MTalkswithh Japan after Aegis Ashavhssile DefenseSystemSuspension Official, ReutersJune

182020 ; Jas oMDAHopestth Bsolyé “J aspegis Ashor€oncernsReinstateProject, Thside

Defense J un e 1USS,Talkingwitld Japan oi€oncerns oveHaltedMissile DefensePlan, Kyodo NewsJune

19, 2020. See a lapaEyesGffshoreOptiondtoRéplane AegiDefenseSystem Asahi Shimbun

September 10, 2020.

ORe ut e r slapartio Ruf NewAegis Radamsn Warshipsfter Cancelling Ground Stations: AsahReuters
December 6,2020. See also Agence Frahae e sJapan Weighs Ships For Aegis Missile Defence Systém
%DUURQI¥Y¥ mber 9, CabiretdSeto Approve Destroyeras Alternativeto Aegis Ashore Japan
Times November 28, 2020.

31Chen ChuanrenJ 4 p a n-Based $egis System Faces ARviation Week NetworkAugust 19, 2021.

23ee, forAegiampBMD: ““Build a Li t”tUSNkblog March5, 2010L.acaessdde , Lear n a
September 11, 2013, Attp://blog.usni.ord@ 01003/ 5/aegisbmdbuild-a-little-testa-little-learna-lot, and “ Ae gi s

Ballistic Missile Defense, Agis Ballistic Missile Defense Overvigar the George C. Marshall InstityteADM Alan

B. Hicks, USN AegisBMD Progr am Direct or, August 3Somé&d dudPhilosophiesee 16 of 20,
Nutshell (10of2) ” accessed Ahtgps:Aneb.arzhive.orgeb2D1®070613301Fttps:/
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An Apr il 2021 GAO report on deliveries and test
stated the following about testing of the Aegis
In fiscalyear 2020, the Aegis BMD programdid not conduct any of the sixpldighed
tests, deleting one and delaying the remaining five. Most notably, a major operational flight
test—FTO-03—was deleted, leaving the SBIBlock IIA interceptor to enter initial
production with a single operational flight test. Some flight tests wéialy delayed due
to range availability and higher priority flights tests (such as-BE)and delays were then
exacerbated by pandenuciven travel restrictions. A congressionally mandated flight
test—FTM-44—pitting an SM3 Block llIA interceptor agast a simple ICBM, was
delayed, butexecuted in November 2020.
The Aegis BMD program participated in three of five planned ground tests in fiscal year
2020. The two ground tests were delayed dueto the pandemic and the unavailability of the
Poland Aegis Asbrre site, respectively.
All seven cybersecurity tests scheduled for fiscal year 2020 were consolidated into a single
test, which was subsequently delay&d.

For a soUmmaspgogritse dBMD sfiln gdste#DEBH $SSHQGL|

Allied Participation and Interest in

Japan

Tete]  S™Sce71 Ze'eel Zoee>“CtZr0e

Japoapner at e s -caipgahbtl eBMRB gitshedes ghbobfewas commission
iMarch?3¥lI@aphneseapBMOe Aegis ships have participa
of the Aegis BMD-3s y it € m cADgx D gfib S(Shet) LY

TTMZ5Se'YZ1 ZYZeT™MVEKEYL 1 'eece’sZ

J a pcaono peedviatth t he United St a3 eBl ommk d B kJAalmagpsme nt t h
developed certain technologies for the missile,
technologies, 'vsedaavadalngp mhret mdestidefor the Unite
press Ttepoéthe W.tShteasnd hlad ptalny adreev-gld wapk iamtegx dtno rjaodianr
technology that would use Japanese semiconducto
the Aegis missPle defense system

"1 Ze'el 0'">Z1 'eZell S—EZZ-i
As mentioned earlier, Japdre had Pkazanseds horop
hat

r 9y
announced in June 2020 t it had canceled the
www.marshall.orgddf/materialsf 43.pdf
33 Government Accountability OfficéMlissile Defense[] Fiscal Year 2020 Delivery and Testing Progressed, but
Annual Goals UnmetGAO 21-314, April 2021, p. 24.

#See, for exampl elaparkGommissions NewwWaglass AEGIS Destroyer JS Hagum D «

DDG-180, Naval NewsMarch 19, 2021Yomiuri Shimbun Ja‘parCommissions@AegisDestroyer Hagurp Japan

News March 20, 2021.

35 Nikkeistaffwriters “ US Taps Japan Radar Te c hNikkei AsioRebidnduly @i s si 1l e Def e

2018.
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South Korea

An Oc t o2b0elr8 ,1 2p,r e s s “thep Swwmtsht Koeseatmhanti | i-t ary has
based SMterceptors to tlhewaarttt apcoktse nftrioarh ™ard l h s Ka
commander of the Joint "hiefs of Staff revealed

Ot her Countries

Ot her ¢ o MbDDtriicewss tahsatpot ent i dlusnawygalei BMR ropgcrca tAo 1
system or some otherisghkulénem ttelide tKh enigrd oanw n t dhees iNgent
1 n, Ger many, De n nBaorukt, h aknoddm eAsu gstithlreiaal ioap.e r Saptaci,n ,a r
lding, or are planning to build Aegis s hips.
h diffifatr esnyts cooms t hat may have potential for

FY2022 MDA Procurement and R&D Fundin

The Aegis BMD program i3 fbwnddgeed ’smobshtal gyN atvhprroouvgi hd e
additionaBMBPruenldaitnegd7O&&Fhoorwtss r equested FY2022 MDA
and research and development’sf EiXYA20228 bodgdetgis

submission do<emnfoundmnregd ufdlegdiae for the follow
Research and developmentbduadi 9 fmndhagt dblre AE
As hor eMDsAs t b dget allsdotiondbdésmnding not shown i
operationmnamrd (Ma&iM)t end military construction (
program.

Table 1.FY2021-FY2025 MDA Procurement and
R&D Funding for Aegis BMD Efforts

(In millions of dollars, rounded to nearest tenth; totals may not add due tacing)

FY22 FY23 FY24 FY25 FY26
(req.) (proj.) (proj.) (proj.) (proj.)
Procurement
Aegis BMD (line81) 334.6 n/a n/a n/a n/a
(SM3 Block IBnissile quantity) (40) n/a n/a n/a n/a
Aegis BMD Advance Procurement (liBg) 175 n/a n/a n/a n/a
SM3Block 1A (line 34) 295.3 n/a n/a n/a n/a
(SM3 Block 1A missile quantity) (8) n/a n/a n/a n/a
Aegis Ashore Phase Il (line 38) 259 n/a n/a n/a n/a
Aegis BMD hardware and software (lid€®) 81.8 n/a n/a n/a n/a
SUBTOTAL Procurement 755.1 n/a n/a n/a n/a
Research and development
Aegis BMD (PE 0603892C) (line 86) 732.5 n/a n/a n/a n/a
Aegis BMD Test (PE 0604878C) (line118) 1171 n/a n/a n/a n/a
Landbased SMB (PE 0604880C) (line 120) 432 n/a n/a n/a n/a
SUBTOTAL RDT&E 892.8 n/a n/a n/a n/a
TOTAL 1,647.9 n/a n/a n/a n/a

Source: Table prepared by CRS based on FZ20/DA budget submission.

¥7eff Jeong, “ So uBahs eKdo rlemt ¢ oc Bmtyy oShipo CdefensedNewsBal l i st ic Mi
October 12, 2018.
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Note: "Q Dy PHDQV Q@GRY¥W DY) XLODE®EJIHW VXEPLVVLRQ-itenRfdnding figres QFOXGH OLQ#H
for FY2023FY2026.

I ssues for Congress

AnnuFadndi ng Request

One is s ue fwhre tChoenrg rteos sa pipsr o v €s,a nm arjadcc upr, ¢ me n tmoadni df y
research andndewglopmeasts$§ for the program. In
may consider various Wechkotrlsagt i MOA uidsi npgr ovphoest ihnegr
fiscal year in question is properly scoped and

COVI-D9 Impact

Anot her issue for Congressl9c paangdremsi ct b itthpaetke
Aegis BMD psogAamOBR fpfwirntt-1 % aipmepra cotns CtOVI IDOD ac qui
programs from March 15, 2020, through June 20,
ot her “AchgiinsgsPr ogr-a mBded ky§ 1 ASMroduction deliver:
consttirome (further delays); and Aegi4$4 TeAaginsg) ,del
FTM1, an3d3®RAfiMApril 2021 GAO report on deliverie
defense systems in FY2020 stated the following:

Among the Aegis BMD program&€0OVID-19 impacts have largely been limited to test
delays. SM3 Block IB and IIA program officials reported no direct impact to therr
production schedules, although in the case of the8Blbck IIA there have beenimpacts
on certain suppliers. AWS progreofficials reported that some sHiward software
upgrades would be delayed due to travelrestrictions and isolation requirements.

MDA officials stated that neitherthe U.S. nor Polish governments imposed any €OVID
19 restrictions that would have limitednstruction activities at the Aegis Ashore site in
Poland®®

Potential for Intercepting I CBMs

Anot her issue for Congress 1is what role, if any
the U.S. homeland against atet &83MkBlforcokm ITICBMs . Wi
interceptor, DOD is evaluating the potential fo
I CBMsti®eclo680 of t hensFeY2Ault8h oNHitzRa8t# Bolln.-DACAtS (

of December 12, Z0d W Judt rectteesdt DO®D d¢waluate and
technologically feasible, thaeatapdbbhildystoc deamf
using the standard missiD@C3 Jhhaak yIl PA1M#iI snd slsa

review remer fodletwedg:

The SM3 BIk IlA interceptor is intended as part of the regional missile defense
architectr e, but also has the potential to provide a
[groundbased interceptors] for added protection against ICBM threats to the homeland.

S"Depart ment o fO20DoD GOVID:9,RespoRsE ard Stimulus & COVIT® Recovery Acquisition

Contract Cost Overrun, ” unndidetDefehsep August 6, 2926.par additiodal pp. , post ed
discussion of COVIBL9 impactsto Navy programs, SERS Report RL326653\avy Force Structure and

Shipbuilding Plans: Background and Issues for CongrggsRonald O'Rourke

38 Government Accountability Officédlissile Defense[] Fiscal Year 2020 Delivery and Testirggressed, but

Annual Goals UnmetGAO 21-314, April 2021, p. 23.
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This interceptor has the potential to offer an additional defensive capabilitydtheas
burden onthe GBI systemand provide continuing protection for the U.S. homeland against
evolving r o-ppnge missie aapabilities. 1 o n g

Congress has directed DoD to examine the feasibility of the83kk IIA againstan
ICBM-class target. MB will test this SM3 Blk 1IA 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 capabilities for the U.S. homeland-hased sites

in the United $ates with this SMB Blk IIA missile could also be pursut.

On November 16, 2020, MDA announc-ewdt ¢haéepthtlcg
test, c-chd )] edad@ TMeen conducted on that date and
t heCBMe presentative tRTMdt. oMDAisntadtdl ¢d stcthatdul e d
was delayed due to restrictions in personnel an
spread olfy CHFVAIMI atisfies a CongrefSsaonhkill may daf e
SM3 Block Bl Aapadbsiliey to defeat2aad29A TBM t hreat
November 17, 2020, press rhhpoumaameudt [ICBM fwhisgh
replica of a targelhasddwMe dBafimmsste tshyes tGam ududr i n g
2019 flight test that featui*Ah aApgsdlv @ 012alu lGcAID o
report on deliveries and testing of U.S. missil

MDA’s effort t3Blonkldld8Ad itheeBMeptor in a new “I
defense against intercontinental ballistic missile (ICBM) threats targeting the U.S. could

introduce considerable cost, schedule, and performance uncertainty to a programthat has

just entered initial prodetion. The GMD weapon system currently provides defense

against ICBMs, but this new effort would add the-SBlock IIA and THAAD weapon

system as layers underneath that provided by GMD. For further details on the GMD and

THAAD weapon systems see theirpestive appendixes.

ICBM intercepts are more challenging than the IRBM intercepts for which tha BM

was originally designed. MDA’s most recent atte

ICBMs, known as the Redesigned Kill Vehicle (RKV);used somparts fromthe SA8

Block IIA. DOD cancelled the RKVbefore it could complete development after significant

cost and schedule overruns and questions about the ability of the design to overcome

specific performance risks. Partsused fromthe SM8 Block IA were implicated in some

of the RKV’s performance s h-liCcBMchApaliiityforr Even s o, p

theSM3 Block ITA continued during and even after |

Achieving such a capability will require surmounting several chgdienAccording to

MDA, during the November 2020 flight test named F¥) the SM3 Block IIA struck a

simple ICBM target. This was notan operationaltest, however, and it was executed under
highly favorable conditions. More developmentworkis needeith&8M3 Block IIA to

support a layered homeland defense capability. MDA documents show that the agency now
plans to develop and procure an upgraded version of thg Blvtk IIA for the specific
purpose of fulfiling the homeland defense missibn.

39 Department of Defens#lissile Defense Review2® , released Januwuary 17, 2019, p. 55.
Navy’s New Missile NatofiatimesestJahuary 27,2BEd 1 dea, ”

40 Missile Defense Agency News release 20NEWS 0 B.S.Qu€cessfully Conducts SM3 Block 1A Intercept Test
Against an Intercontinental Ballistic Missile Target Nove mber 16, 2020.

Ly as on SISM-3 BlockllA Intercepts ICBMI arget ValidatingPotertial for Homelandefense
¢ Un de r linsigedefenseNovember 17, 2020.
42 Government Accountability Officélissile Defense[] Fiscal Year 2020 Delivery and Testing Progressed, but

Annual Goals UnmeGAO 21-314, April 2021, p. 24. See also Jen Judsowatchdodgxpresse€oncern ovelJsing
US Navylnterceptor foHomelandMissileDefense Defense NewsApril 29, 2021.
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A Ma3l 2021, press report stated

The Missile Defense Agency proved that a Navy destroyer with a Standard {2 Bleilek
IIA can stop a simple intercontinental ballistic missile threat, but more work remains to
prove whether this combination could contributébmeland defense, the MDA director

said Wednesday [May 12].

Vice Adm. Jon Hill described the Flight Test Aegis Weapon System (FTM) 44, which took

place in the Pacific in November after panderaiated delays earlier in the year: A sinple

ICBMtargetwas aunched from the Army’s Ronald Reagan Ba
Site on the Kwajalein Atoll in the Marshall Islands. Satellites detected the launch, and a

slew of satellites and sensors, including on the Pacific Missile Range Facility in Hawaii,

tracked the target. Arleigh Burkelass destroyer USS John Finn (DG3), positioned

hundreds of miles east of Hawaii, launched an@BIbck IIA missile from its deck based

on its bestfire control solution atthe time, and the missile itself maneuvemsstessfuly

hit the target as it received more information in flight.

The goal of the test, Hill said while speaking at the annual McAleese FY 2022 Defense
Programs Conference, was “to prove that we have
the[Aegs ] program, so that was really the first te

learned a lot.?”

Hill said the crew of John Finn, with limited data dueto limited sensor coverage across the
vast Pacific, maneuvered the ship to get the highest probalbkity

“Tt maneuvered, s hot the missile; lots of uncert
such alongangeflight where we were doing the exercise. So what we actually sawwas a

really high divert [fromthe missile]. So kind of two walkawdsmmthat first test, which

is why | think it was really important, was that it was the longest propagated error or
uncertainty that we’ve ever seen—hat any test . /
meant the [SM3 IIA] missile was maneuvering to actlyalake it out, and it still took it

ER]

out, which is really great, Hill continued.

“In terms of feasibility, did we accomplish the
achieved in November.?”

Hill was asked about an April Government Accountability @ffieport that cited concems
about the Aegis Combat System/SIWA pairing forthe homeland defense mis siass
opposed to the regional defense mission it was built for, to protectarhigh asset such
as an aircraft carrier from an intermedizaege nissile—andwhether the simple ICBM
target used in the November testwas representative ofthe realworld.

“So what’s mnext? What’s mnext 1s to go against a
missile threat, and maybe even changethe scenario. Thise eeama defense of Hawai
scenario againsta rogue natieyouguess which one outthere in the Pacifiendin the

future we’re going to go to a more complex [thrt
years,” he said.

“So we’re stilNosambygrijnagndatthefirwean’ re going to
changes to the combat system, and we’ll make <c¢ha
to take on a higher end class threat.?”

MDA and the military services would have to further integrate systegesher to make

this a credible layerin the homeland defense network, Hillsaid. During the November test,

the MDA commanded and controlled the event fromthe Missile Defense Interoperabiity

and Operations Center in Colorado Springs, Colo., using tmei@@ad and Control Batte

Management and Communication System (C2BMC) to receive satellite and sensor data

and feed it to John Finn, which fired its missile on remote without having access to the

sensor data itself. While that worked in a controlled enviiemt, for a permanent

homeland defense mission the ship would need to be betterintegrated into U.S. Northem
Command’s network to fully share information anc

Congressional Research Senice 14



Navy Aegis Ballistic Missile Defense (BMD) Program

Hill said that Aegis has been integrated to operate with the Terminal Highda Hea
Defense system, and THAAD has beenintegrated with the Patriot missile defense system,
but MDA hasn’t integrated all the regional def

systems.

Beyond the actual integration and engineering work, Hill added thiat Waes a poicy
guestionto answer, too.

“Do we want ships in that role of being off the
a layer to the GrounasedMidCour s e Defense? That’ s an incredi

>

we’re having that icowwhaenede it ’swihhrdgotd pred

As ked on Thursday during the Naval Postgradua
symposiumif the Navy has the capacity and appetite to use destroyers for homeland

defense, Hill said much of it comes down to what ships are availabesfoiis sion.

“IT think if you asked Gen. [ Glen] VanHerck from
defending the nation today, the answerwould be confident. But as the threatevolves, right,

you start to see a little edfadawhiethatthe t hat view.

Navy can play a role in that area, but 1t becom
only so many s hips we ImssioashipspandthheyhavealbbtAnd t hey’ r e
of roles around®the globe to execute.”

A Jeui2D21, press report stated

The Pentagon’s No. 2 official has ordered 11 mis
and developmentfor possible deploymenton Navy ships in the Pacific or European regions
aftera testin Novemberindicated they coulgstointercontinental ballistic missile.

In the test, the USS John Finn intercepted a mock ICBM intended to simulate one that
could be launched at Hawaii by North Korea. The destroyer, operating near Hawaii, fired
off one of the Standard Missileé model Bbck IIA interceptors built by Raytheon
Technologies Corp. at the target launched from Kwajalein Atollin the MarshallIslands.

Deputy Defense Secretary Kathleen Hicks informed Congress May 27 of her rationale for
transferring the interceptors, althoughdhe d n>t disclose it publicly.

“The missiles have conducted successful interce
important interest of our national security,” Hi
this month. The transfer to the Navy marks itst fnajor missile defenseinitiative of the

Biden administration.

Alt hough the Navy’s Aegis combat system, which 1
“were not des i g aclasktatget this tedt demanstrated sdme Bodntial
limtedcam bility,” Vice Admiral Jon Hill, director o

testimonyto Congress last wek.

Required vs. Avail a-6hpaNlhebAegiefSBMP

Another potential i & qude i of wonr bBektBsnagpr fiebslseh cAg ¢ s r n s

verasuasidamber s -cafpabMR2 Ae§omesbbpsrvers are conc
potential operational implicatiowsapable sbhobatifua

“®Me gan E cMDAtTest af DDG;Standard Missil8 11A a Good Start, But More Work Needed on Homeland
Defense Mission USNINewsMa 'y 13, 2021. S ¢ ¢ MRAl P{aonindSacend 5M3 Block HHAna n, «
Flight TestAgainst ICBMT arget;New Development andpgraded nterceptoNeeded fhside DefenseMay 12,
2021; Ri MBDAPamring $econd‘Test of SAIIA Against ICBM Targe, Defense DailyMay 17, 2021.

“Ant hony (49D MavyShips Closé to Getting Interceptors That Could Stop an JCBMomberg June 22,
2021.
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t o
15,

the required number. BRBgapadbheg Adgi sr eqgqhiiipse.d -

2018, Navy information paper states

The[ Na v 2016¢4drce Structure Assessmi8BA]* sets the requiremeffor BMD-
capable shipsit 54 BMDcapable ships, as part of the 104 large surface combatant
requirement, to meet Navy unique requirements to support defense of the sea base and

limited expeditionaryland basesites

The minimum requirement for 54 BMD ships is based onthe Navy unique requirement as
follows. It accepts riskin the sourcing of coahnt commander (CCDR) requests for
defenseofland.

- 30 to meet CVN escort demand for rotational deploymentofthe carrier strike groups
- 11 INCONUS forindependent BMD deploymentdemand

- 9 in forward deployed naval forces (FDNF) Japan to meet oppeahtimelines in
USINDOPACOM

- 4 in FDNF Europe for rotational deployment in EUCOM.

t he fol

Burden of BMD Mission on U.S. Navy Ae

A r

elated potential 1issue for Congress i

Navsy fleet opfgarhAtgesnl sathlipssince perfor ming

s the Db
BMD pa

operate in geographic locations that may be uns
and whether there are alternative ways to perfo
Aegiships, such as establishing more Aegis As ho:
following:

The U. S. Navy’s top officer wants to end standi

transferthe mission to shebased assets.

Chief of Naval Oprations Adm. John Richardson said in no uncertain terms on June 12

that he wants the Navy off the tether of ballistic missile defense patrols, a mission that has

put a growing st sworhsurfacercombdiants, &hd theyduty shified r d

towardsmore shorebased infrastructure.

“Right now, as we-missipnevery sopHisticated,vdgnamic cruisemu 1 t i

and destroyers—six of them are on ballistic mis s

during his addressatthe U.S. NavalWaiCelg e s Current Strategy For um.

know a little bit about this business you know thatgeometryis a tyrant.

“You have to be in a tiny little box to have a ¢

So, we have sixships that could go anywtiretde world, at flank speed, in a tiny litte

box, defending land.?”

Richardson continued, saying the Navy could be used in emergencies but that in the long

term the problemdemands a different solution.

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

defense, we’re there,” he said. “But 10 years d
“The FSA is the Navy’s analysis, performed ctueery few years,

requirements. For further discussion, &RS Report RL32663\avy Force Structure and Shipbuilding Plans:
Background and Issues for Congrelbg Ronald O'Rourke

46 Navy information paperdatedAwg t 15, 2018, entitled “Ballistic Missile De

requ

”

irement ,

paper was requested by CBO.
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on land to defend the land. Whetlagetoutoft hat’ s AEGI S

thelongt erm mi s s ile defense business and move

The unusually direct comments fromthe CNO come amid growing frustration among the
surface warfare community that the mission, which requires ships to stetganargy box
doing figureeights for weeks on end, is eating up assets and operational availability that

could be better used confronting growing heytd threats from China and Russia.

The BMD mission was also a factor in degraded readiness in the digéacé&mid the
nuclear threat from North Korea, the BMD mission began eating more and more of the
readiness generated in the Japased U.S."TFleet, which created a pressurized situation
that caused leaders in the Pacific to cut corners and satrdificieg time for their crews,

to dy

an environment described in the Navy’s compreher

claimed the lives of 17 sailors in the disastrous summer of 2017.

Richardson said that as potential enemies double down ofacagssdchnologies
designedto keep the U.S. Navy at bay, the Navy needed to focus on missile defense for its

own assets.

“We’re going to need missile defense at

to do with missile defens®.

A June 23, 201 8, press report states the

The threats from a resurgent Russia and

S

rising

€ a a S W
spaces we need t o g dorngdynamomaheutkerhasssametdng “ And s o r

foll ow

preparing for war —h a wndhe powagingglhSo MamyoAegs pressure o

destroyer] fleet. Standing requirements for BMD patrols have put increasing strain on the
U.S. Navy’s surface s hips.

The Navy now stands at a crossroads. BMD, while a burden, has also beena cash cow that
has pushed the pabilities of the fleet exponentially forward over the past decade. The
gamechanging SP¥ air and missile defense radar destined for DDG Flight Ill, for
example, is a direct response to the need for more advanced BMD shooters. But a smaller
fleet, needetbr everything fromanis ubmarine patrols to freedewmfi-navigation missions

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

“Right now, as we speak, I have six multimission
destroyt —s i x of them are on ballistic missile

Operations Adm. John Richardson said during an address at the recent U.S. Naval War

’

|

(

def e

College’s Current Strategy Forum. “You have to

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

And forevery sixships the Navy has deployedin a standing mission, it means 18 ships are
in various stages ¢lfie deployment cycle preparing to relieve them.

The Pentagon, led by Defense Secretary Jim Mattis, wants the Navy to be more flexible
and less predictable—dynamic?”
Richardson is proposing is moving standiaguirements for BMD patrols away from
ships underway and allthe associated costs thatincurs, and toward fixedh adeat sites,
and als o s ur gdaBMD capabditiedNwhenghere is an activethreat....

box,

1s the buzzword

In a followup response to questiomso s ed on t he CNO’s comments, Nayv
Cmdr . William Speaks said the Navy’s position i

>

service’s missticoomm tbhirte awthse rexilsotn,g t he Navy s hou

persistent, landbased solutionasapot i o n . ”

“Dav
also
2018.

id B. Larter, “TBallUS sNaivy Miss sF Bedenstlyevwfaleing 36 20P8aSeer o 1 s , ”

P a u | WiMBudget £rungh Perftagon Laser & Space InvestmérBefaking DefenseNovember 13,
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>

“This i1idea is mnot about the mnation’s or the Nayv
our allies and partners—t he Navy’-sokiodnniit ment t o
Speaks said. “In fact, t hcapaeshsfromd8tbé0 gr ow t he nu

by 2023, in response to the growing demand for this capability.

“The i1dea 1s about how to best meet that c¢commit
strategic documents, we have shifted our focus i
cdls us to think innovatively about how best to meet the demands of this mission and
optimize the power of the joint force.?”

While the idea of saving money by having fixed BMD sites and freeing up multimission
ships is sensible, it may have unintendedssmuences, said Bryan McGrath, a retired
destroyer skipper and owner of the defense consultancy The FerryBridge Group.

“The BMD mission is part of what creates the for
combatants,” McGr atfh nssaci dNeowns Trwiptotretre da fttheer CINeO’ s
“Absent it, the number of CG’s and DDG’s would n
desirable, depending on the emerging fleet architecture and the roles and missions debate

underway. Perhaps we need more smatiaitimission ships than larger, more expensive

ones.

“But 1t cannot be forgotten that whitle the missi
mission ship, the factthatwe have built the ships that (among other things) do this mission

is an incredily good thing. Ifthere is a penalty to be paid in peacetimeoptitnization

in orderto havewartimecapacits houl d t his not be considered a p

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

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

fleet —Aegis Baseline 9 software, which allows a
simultaneously; the Aegis commaource library; the forthcoming SF8Y cooperative

engagemen —h ave come about either in part or entirel

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

latched onto theission. But the officialadded that the situation more than a decade later

has dramatically shifted.

“The strategic environment has changed signific
in the western Pacific. We have never before faced multiplerpads in a world as
interconnected and interdependent as we do toda
seen technologies that could alter the character of war as dramatically as those we see
emerging around us. China and Russia have observed oof wayand 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
lookat how we employ BMD ships through the lens of great power competition to compete,

deter and win agaifist those who threaten us.

2

A Januvary 29, 2019, press report states the fol
The Navy is looking to get out of the missile defense business,thesec e > s t op admiral

said today, and the Pentagon’s new missile defe:
ramp it has been looking for to stop sailing in circles waiting for grehasgd missie
launches.

This wasn’t the fir dristledinpublicoxethisshipksalingih Ri ¢ har ds on
“small boxes” at sea tasked with protecting 1anc

David B. Larter, “As Threats Mdumnt MiW$S iNav ylDe@nsenpspel eMi swsiitohn ,
News June 23, 2018.
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missions challenging Chinese and Russian adventurismin the South China Sea and the
North Atlantic...

“We’ ve godapaxbiuliistit,e but we’ve had ships protect
on land for a decade,” Richardson said at the Br
isgoingtobealongerm protected asset, then let’s build
that and liberate these ships from this mission

Japan is already moving downthe path of building up a more robust gvased sensor

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

and missile defense systength of which would free up American hulls from what

Richardson on Monday called “the small [geograp
ballistic Missile defense.?”

Allied Burden SharGomg:rilbuRagmsnaMl 1ie
BMDCapabilities

Ano trheelrat ed potential 1issue f or—h@owngarlds £ dconcer:
contributions to regional BMD capabilities and
overseas regional BMD capabilit isetsr aamd so per dJt iSa

defense spending, worldwide operational demands
Uu. S. observers for increased allied defense eff
Uu. S allies in Eurogerdnmdg UUSS. adlliess i nn AAd na,
press 1 etphoer tf osltl mtwelisn g :

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 exstingbased

BMD systems such as Patriot amissile batteries, the US Terminal High Altitude Area
Defense (THAAD) antmissile systemand the Aegis Ashore amitisile system.

In the months since dropping his bombshell, Richardsam much of the debatéas

gonequiet.

“My guess is the CNO got snapped back by the Pe
actually stood,” one expert on US naval affairs
But others agree with him. Air Force Lt Gen Samuel A Greaves, the director of the US

Missile Defens Agency ( MDA), acknowledges Richardson’s
these BMD patrols were placing unwelcome “stra

2

equipment .

But there are complications. While it may free US Navy warships fecemteol, rather

than landdefense, there is a concern that rg@neration hypersonic cruise missiles could

defeatlaneb a s ed BMD systems, such as Aegis Ashore, v
equipped warships offer the advantages of fsigéed mobility and stealth, resulting in

greate survivability overall.

As Japan prepares to acquire its first Aegis Ashore BMD systma perhaps other
systems such as the THAAD systemwhich has been deployed previously in Romania and

P aul Mc The NavyHas Had Enough of Missile Defense And Sees Its ChaBiemking Defensglanuary
28, 2019.
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South Korea-the possibility thatthe US Navy will end its impant BMD role represents
abrupt change...

bl

Japan’s decision to deploy Aegis Ashore can fill
cessation of BMBbaspdoptiorid more reliabld, dessllogistidaly

draining, and despite being horrendowstgensive, 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 doubt of missile efficeze
[Garren Mulloy, Associate Professd International Relations at Daito Bunka University

in Saitama, Japdradding, however, that these systems could notcover Okinawa.

“Fixed sites in Japan could be vulnerable, and t
defense, before anything en$ Japanese airspace, but with obviously limited reactions
times,” Mulloy said. “ Ae gi-sbutoveh dapareseg i ves mor e

2

airspace.

The silence about this sudden possible shift in the US defense posture in the western Pacific
is undersdndable: it is a sensitive topic in Washington and Tokyo. However, the Trump
administration has urgedits allies to pay more for their own defense needs and to support
US troops deployed overseas.

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

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

Potential Aegis Ashore Site on Guam

Anot her issue for Congress 1s whether to procur
Jyl21, r26%30,report stated

The head of U.S. IndBacific Command told reporters today he wants the Aegis Ashore
ballistic missile defense systemto bolster the defense of Guamfrom Chinese missiles.

The Aegis Ashore Baseline 1(Qhosmelanddefemses hould be ©
system” for Guanm, Ad m. Phil Davidson said duri:
roundtable.

“The reason I ’m a key advocate for that is firs:t
and could be delivered by 2026, when | beliewettireat will require us to have a much
more robust capability than the combination of [Terminal High Altitude Area Defense],

which is deployed there now, and an Aegis s hip i

Davidson said the current defense sysen@uam is not adequate to thwart potential
Chinese missiles.

“When you look at the way the threat capability,
inthefuturewh et her it’s ballistic missiles from the 1
missikes from air and maritime platformsyou are goingto need a complete clock, a 360

degree coverage in order t help defend Guam, ” t

Opeter J. Brown, “Japan, US Sil AsiatTimesPecambef h2d2018g Bal li st i ¢ Mi

51Ma 11 or y S HPeotetting@Guam éram ChHinese Missiles is Top Priority forINPOACOM’ s Da”vi ds o n

USNINews July 21, 2020. See al s oCoMmandeyWaNntsAedisiAshbré Fundingob Exc 1l us i
Defend Guam WNationalDefense July 21, 2 0 2IRDOPACOMoAagis ABhore with SP;6 Néeded

on Guam by 2026 tGounter ChinesBallistic, Cruise Missiles Tnside DefenseJuly 21, 2020; and Aaron Mehta,
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A September 18, 2020, press report states
Guam urgently needs an Aegis Ashore missile defense system totpritdiemilitary

assets from an increasingly aggressive China, according to the head of U-Babifdo
Command.

“There are billions of dollars in defense capab
Thursday [September 17] during an online forum orgechiby the Missile Defense

Advocacy Alliance. “There needs to be some inve:

The U.S. territory is home to air and naval bases and serves as a launching point for
strategic bombers. The Navy is also building facilities to houserm®&¥@orps akground
task force to accommodate a planned drawdown of

China’s ability to launch missiles from submarin
needs the 36@egree protectionthat Aegis can provide, he said.

Gu a m’ sinallHgh Altitude Area Defense, or THAAD, missile defense battery can
sensetargetsonly withina120e gree range, and it’s pointed at ]

said.
“ITt’s going to redggree pemsdbtedaecpeta phrdbldlity, ” |
it’s important to invest in Guam’ s missile defert
“I't 1s not mnecessarily about designing or creat:
invulnerable against the entire missile inventory of a potential adversary. Rather it is about
developing a combat credible deterrent.

INDOPACOM, in a report to Congress, put the cost of a system providirdefi@e air
missile defense on Guamat just under $1.7 billion.

ER]

Davidson has requested funding for the systemstarting in the next fiscabygat of a

Pacific Deterrence Initiative that parallel’”s a
Russia.

Building Aegis Ashore is a pathway to defending against hypersonic missiles, Davidson

said, adding that Chi sesmoseoftenthakthatofdngathere fires an ¢
nation ...

Rapidly growing capability in China and North Korea requires that Aegis be the starting
point for the defense of Guam, Davidson said.

“We can’t .. wait for some per fdd.Meargiml ution t o m:
the threat envifonment now,” he said.

A September 22, 2020, press report states

The Aegis Ashore ballistic missile defense systembeing eyed to bolster protection of Guam

could potentially be ar med ftballistisandciidee mi s s i ons t
missile advantage against U.S. forces, according to the top U.S. military official in the

region.

Adm. Phil Davidson, commander of U.S. InBacific Command, broached the possibilty

ofusing Aegis Ashore for offense during a Séponline discussion hosted by the Missie
Defense Advocacy Alliance, acknowledging a capability the Defense Department

“INDOPACOMHeadWants Aegis Ashore in Guam by 202®efense NewsJuly 22, 2020. See al®radley
Bowman and Maj. Shane PraiswateBuam needs Aegis AshqreDefense NewsAugust 25, 2020.

523e¢ t h R o b sRadific CofnmandikadetUnderscoredeed fordrongerMissile Defense on Guam Stars and
Stripes September 18, 2020.
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disavowed for years while the Intermedi&ange Nuclear Forces (INF) Treaty remained
in force>

Ot her observers hsasvAshogaecsdithaast a@qudemgwould no
effective optiom defeboéstegangs Gupmtential mis
opinion article states

The head of U.S. Ind®@acific Command said last week his top priority is estabgsim

Aegis Ashore systemon Guam by 2026. New air defenses will help protect U.S. citizens

and forces in Guam; but as Japan’s government f
option to protect military and civilian targets from growing and improving&te and

North Korean missile threats ...

Although the current Terminal High Altitude Area Defense battery on Guam can defend

againstsome ballistic missiles, its single AN/TPMdar is vulnerable and cannot provide

360d e gree coverage. odboon kigh alttudes makds & aAdoor it to f
defeatlowef 1 ying aircraft or cruise missiles that woou
against Guam. The island needs a new air defense architecture.

Aegis Ashoreis highly capable, buthas its ownditiitns. Designed primarily to counter
small numbers of ballistic missiles, its fixed missile magazine and radar would be
vulnerable to attack and would fall short against the bombardment possible from China.

Instead ofinstalling one or more Aegis Ashgystems on Guam, a more effective airand
missile defense architecture would combine the latest version of the Aegis Combat System
with a disaggregated system of existing sensors, effectors, and coram@cwhtrol

nodes. A distributed architecture would@be scalable, allowing air and missile defenses

to also protect U.S. citizens and forces operating in the Northern Marianas.

Guam’s geogr a p-angesensingihiarewouldibe pogsible froma ship ora

single Aegis Ashore radar. Fixed, relocatadnd mobile radio frequency sensors should

be positioned around the 1islandbosloweeri meter, s u
Tier Air and Missile Defense Sensorradars and the passive ArmyRange Persistent

Surveillance system. During period$ heeightened tension, passive and active radio

frequency and electroptical/infrared sensors could als o be deployed on unmanned aircraft

and stratospheric balloons to monitor c¥eehorizon threats. This mixed architecture

would provide better collectd/coverage and be more difficult to defeat compared to one

or two fixed Aegis Ashore deckhouses.

To shoot down enemy missiles and aircraft, the architecture should field mobile,

containerized launchers for lofrgnge interceptors like the SBand SM3 rather than

Aegis Ashore’ s fgronnd vericaldaundh magazingseThey bhbuld bei n

complemented by mediunio shortrange engagement systems to protect falke

targets such as the Patriot, the National Advanced Stida&ie Missile Sysem or the

Army’s planned Indirect Fir-kinet@detensessuchi on Capabil
as highpowered microwave weapons and electronic warfare systems that could damage or

confuse the guidance systems on incoming missiles.

Today, destroyers pi@l the waters around Guam to provide ballistic missile defense
capacity beyondthat available with THAAD. A new distributed architecture would place
more capacity ashore to free surface combatants from missile defense duty. In a crisis or
conflict, the achitecture could add capacity with surface action groups and combat air
patrols capable of intercepting threats at longer ranges.

Instead of Aegis Ashore’s large, single C2 node,
the Aegis Combat System to allomwultiple facilties or mobile vehicles to serve as
miniature air operations centers. The mobility of sensors, effectors and C2 nodes in this

587 as on SHNDORAL@M Chief: Aegis Ashore Guam Could One Bg Armedfor Striketo Counter China
Inside DefenseSeptember 22, 2020.
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architecture would enable the employment of camouflage, concealment and deception,
including decoys, to complicamemy targeting and increase the number of weapons
needed to ensure a successful attack.

I NDOPACOM’s plan for implementing new Guam air d
from Japan’s aborted Aegis Ashore the ogram, whose
selection of the least expensive and technically risky optiovo fixed Aegis Ashore

systemssand the discounting of alternatives. Ad m.
improving Guam’s defenses faces a similar risk.

Bound by an ir onndmissiedefentes canhggeodhfastoreheap a
but not all three. If 2026 is held as a rigid constraint, the only solution able to meet the
schedule and requirements may be the familiar, and ineffective, fixed Aegis Ashore
architecture.

Compared to one two Aegis Ashore sites, a distributed architecture may require slightly

more time to develop orfunds to field. But a phased approach could introduce new systens

as funding becomes available and allow expandin
evolvingthreat. For example, SP&'radars, C2 bunkers and composite THARBXriot

NASAMS batteries could be fielded before 2026, quickly followed by the introduction of

mobile assets.

Guam and the Northern Marianas are essential to U.S. strategy and operdatiens in

Western Pacific. Their defenses have long beenignored, and Adm. Davidson should be

lauded for charting a path forward. A disaggregated architecture, however, will be more

likely to realize INDOPACOM’s viefansdnh of resilier

A Mah 4, 2021, press rTeport stated

Building an Aegis Ashore facility on Guamwould relieve three guiaksdile destroyers
from missile defense work and make them available for Navy tasking, the head of U.S.
Indo-Pacific Command said Thursday §vth 4].

Speaking at a virtual event hosted by the American Enterprise Institute, Adm. Phil
Davidson made the case for building a homeland missile defense systemon Guam, which
he has said is his top priority, to protect the U.S. territory from Chineséewsis

“The Guam defense system brings the same abilit;
as the three DDGs it would otherwise take to ca
need to free up those guidaissile destroyers, who have mutiission caability to

detect threats and finish threats underthe sea, onthe sea and abovethe sea, sothat they can

move with a mobile and maneuverable naval forces thatthey were designed to protect and
provide their ballistic missile defense.

2

>

“Tt’s motstmeah,?” Davidson said when arguing for1

“For the cost 1t takes to build that facility a
conflict and probably more shipsin crisis. You know, in the deterrence phase thag keep

a rotation and do all that kind ofitest uff going
notion that it takes three ships total to keep one deployed forward due to the cycle for

maintenance, training and operations.
The INDOPACOM chief emphasizedh at Guam’s current use of the .

High Altitude Area Defense (THAAD) system paired with an Aegis destroyer is not
sufficient to address thethreat posed by China.

“Tt doesn’t-dprgowied ed effoern sae 36 c e elesigneditol y , ” he s aid
defend against a rogue shot from North Korea.?”

54 Timothy A. WaltonandBryanClatk “ Guam’ s Air Defense Should Learn Lessons
Defense Newsluly 30, 2020.
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Davidson pointed to China’s submarines and surf:

Mariana Islands and Guanm, arguing these actions
cruise missiles and pemtialantis hi p ballistic-dmigsxeel dshrpasg & ta 3
Guam.

“We mus't evolve the critical defense of our pe
initiatives, and it begins in Guam. Now, a highly capable, fully adaptable and proven

systemlike Aegi— establishedin a fixed location like Guaiwill deliver persistent, 360

degree integrated air and missil® defense fromt

A Mah 9, 2021, press rTeport stated

Warning that China’s mis sUnitedStateswilchavetb t hreat ens
“fight for i tPacificConimandbitchedlawmakerdon hiuilding an Aegis
Ashore missile defense facility to guard the U.S. territory.

Adm. Phil Davidson told the Senate Armed Services Committee Tuesday [Maneh 9] t
the island needs protection as the home of 170,000 U.S. citizens and service members, a
deepwater strategic port, fuel and munition stores and an airfield used to project U.S.

power. Guam would be key to responding to any conflict in the-Radfic iegion.

“Guam 1is a target today. It needs to be defendec
that wil!l come in the future,” Davidson said. H
put out a propaganda video showing theé bBomber force attackipAndersen Air Force

Base at Guam and distributed that quite publicl:

While an Aegis Ashore system would counter ballistic missiles or cruise missiles launch

from the air, land andaslddsttike missahd’”capabsi
TerminalHi gh Altitude Area Defense system—“is mnot ¢
trajectory of threats from China,” Davidson s ai

2

“It’s the key piece that we’re missing, that si
and committed security partner, thveg are there to defend not only U.S. territory but our
interests abroad,” Davidson said of Aegi
knock Guam out with an easy s hot and ke
against Taiwan.

Davidson has previously said the $1.6 bilion systemis his top priority among $27 billion
in spending he’s proposed to continue a broade
2027 ..

The proposed Guam Defense System woauld consist
System Baseline 10; a sofidate radar such as the Raytheon-8RY a variant of the

Lockheed SP¥7; the BAE Systems Mark 41 Vertical Launching System, and33!

SM-6 Missile, made by Raytheon.

Davidson argued in wri ttegratedAirandMissilendefenge t hat t he Aj
Battle Command System and the Air Force’s Adva
wouldn’”t fit the bill because they “are not yet
additional studies, including a requirement for only i@lsystems, disregard the

immediacy and complexity of the threat (2026) and the absolute need to integrate fires

across the region froma forward mwdivmain command and control node west of the
International ®Date Line,” he said.

s Ashor
ep us ou:

55 Mallory Shelbourne “ Davi dson: Aegis Ashore on Gud8SN NewsMardh * Free Up’
4,2021.

%7 0e G6 GludsmaTargetTo d a RacificChief Pitches Aegis Ashore to Congres®efense NewsMarch 9,

2021. See al s oPentageBeginsWohk en Amgis iAshoré for GuamTnside DefenseMarch 9, 2021.
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A Jeu4, 202pprpresasted

The head ofthe U.S. Missile Defense Agency has suggested that portions of a future Aegis
Ashore site onthe strategic American island of Guamin the Pacific could go into bunkers
underground or onto mobile platforms. Ostensibly, this iga@am terrain and limited
overallspace, butit also speaks to the potential vulnerabilities of such a facility, especialy
in a major conflict with a negreer adversary, such as China.

The Missile Defense Agenty{MDA) director, U.S. Navy Vice Admal Jon Hill,
provided these and other details about the current state of plans for an Aegis Ashore
capability on Guam at an event that Center for Strategic and International Studies (CSIS)
thinktank hosted earlier this week. U.S. military officials hawieliply said in the past that
theirgoalis for this site, whatever its configuration might be in the end, to be operational
by 2026.

“T can see Aegis béHiisgddnder godume wo s cmmoeebniclee ,s e p -
radars fromweaporis.

Theexist ng “Aegis As hor e¢”headded meterringtodhe genefalf i c i ent ,
structure of the existing and planned sites.

An August 23, 2021, report by oAegodbsehafesersco
the Navpart of istwb iYRds2olp tbaupdagseetd sf omtee ti mr enne B |
defense pluanf,o rPmsd afSeri p@ n, p lpoeynndei mtg eo fimemad ra et
mis-gdefens ef srysttleans. e Tlhec ateipoorst st ated that

there are options that could be deploytedGuam today, which would measurably

complicate Chinese operational thinking in attacking and suppressing Guam. First, there

are three aging BMapable Ticonderogalass cruisers (the C@3, the C&72, and the

CG61) that the Navy has slated for decongiusing in 2022 due to high operational cost.

Theirolder analog radar systems, while stillcapable, have a limited capacity for engaging

multiple targets and require auxliary systems to cool associated electronics. Second, the

cruise missile threatcoudle addressed by repurposing elements
Rocket, Artillery, and Mortar ((RAM) systems.

Ticonderogeclass cruisers were designed to provide air defense to carrier strike groups,
with later upgrades that enabled ballistic missile defefsseetired Admiral and ex
Commander of INDOPACOM Harry Harris recently argued, any future defense system for
Guam must be integrated across numerous syst#mse cruisers do that already. Early

in their lifetime, these cruisers got the upgrades and sygsried to support an Area Air
Defense Commander with associated communications, sensors, and weapons. Withthis in
mind, these ships could serve as an operational testbed for integrating newer systemns, such
as the Ar my’ s -hradgrlintdpe targetingobtheel20miBsies carried in

>

the cruiser’s v.ertical launch system.

Typically, when the Navy deploys a BMD warship to defend Guam, it loiters in waters

nearthe island or mooredin port. Guam offers several protected anchorages thed a moo

BMD-capable cruiser could move between without having to conduct prolonged

navigation. This potentially obviates the need for the Navy to man or maintain these ships

for independent aseaoperations—potentially escorted or towed between mooring sites.

This would enable putting the ship’s propulsion
readiness and reducing the crew, but to be clear, cost savings is a secondary consideration

to sustaining weapons capacity for defense (and potentially strike).

5T oseph T rGuani MelAegiskAshofe Missile Defense System Could Go Underground And Mobhe
Drive, June 24, 2021 . AS8gseAsharé Eoo LinttedFor Guai:aFermer NERACOM Head ”
Breaking Defenseluly 9, 2021Bradley Bowmarand Mark Montgomery Fuly Fundthe Guam Defense Systeny
War on the Rockguly 29, 2021.
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Finally, there is further utility of these ships givenrecentoffers by the government of Palau
to host U.S. forces, and increased U.S. attention on the Commonwealth of the Northem
Mariana Islands, specifically Saipan and Tinian, for a diversion airfipidesting forward
operations. As in Guam, mooring these cruisers at Palau and Saipan can set the foundation
for a regional defense network that can mature overtime, as more capable systems come
online...

While neither GRAM nor repurposing of aged BMBPagable cruisers represents a long
termsolution to the defense of Guam, together with THAAD, they do significantly improve

it. In the near term, these cruisers could provide added firepower, sensor coverage, and a
platform for integrated air and missile defee command and control until follewa
dedicated systems arrive. Doing this also frees up three-linenAEGISequipped
destroyers for a range of other pressing missfons.

Conversion of Hawaii Aegis Test Site

Anot her potentiawhhens utto foonWComtgrtelses Aesgis test
opeiroantadb alsaendd Aegis 'BMDasuaey DOD9 missile def en:
states, 1in a section on improving or adapting e

Another repurposing option is tiperationalize, either temporarily or permanently, the
Aegis Ashore Missile Defense Test Center in Kauai, Hawaii, to strengthenthe defense of
Hawaii against North Korean missile capabilities. DoD will study this possibility to further
evaluate it as a Viide neaitermoption 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 option and develop an
Emergency Activation Plan that would enable the Secretary of Defense to operationalize
the Aegis Ashore test site in Kauai within 30 da
stepsthat would needto be taken, associated costs, and personnel requirarsgizs.

will be delivered to USDA&S, USDR&E, and USDP within six months of the release of
the MDR?>®

A Januvary 25, 2 0tl9e, fporlelsoswirnegp:or t st ates

The Defense Department will examine the funding breakdown between the Navy and the
Missile DefenseAg e ncy s hould the government make Hawai.i
Defense Test Center into an operational resourc

“Today, it involves both Nathagmanthatsieas ces for t he
well as funds thatome to MDA for research, development and test production and

sustainment,” Lt . Ge n . Sam Greaves said of the
would shake out between the Navy and MDA should the Pentagon move forward with the
recommendatioff

Potadt Contribution from Lasers

Anot her potential issue for-b@omglrdaseconteoer noodnt
coming year s -pthoa sNea vBAMIX eorpneirnaatli ons and t he 1 mpac:t
on required -bnausmeble rBMtoefr csehpitpor missiles. Anot her

58 Brent D. Sadler Repurposing Navy Cruisers Planned for Decommissioning: An Interim Capability for Countering
Chinese Missile Attacks on Guahteritage Foundation, August 23, 2021, pih.4

59 Department of Defens#lissile Defense Review 20@leased January 12019, pp. 5556.

®®Mallory Shelbourne, “DOD t o Deter mine FlnsidtthaNavyBr e akdown fo
January 25, 2019.
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potential -baszlede laf egsbigfor performing various mi
t er npilnaasle BMD % per ations.

TechnicahdRTekt and Evaluation Issues

Anot her potéestsiuael forelConghtess is technical risk
the Aegis BMD progr am.

July 2020 GAO Report

A July 2020 GAO report on the testing of U.S. B
stated the following:

Aegis BMD demonstrated vars capabilities in fiscal year 2019 tests and achieved
independent accreditation for all its models used in operational ground tests. The Missie
Defense Agency (MDA) conducted five Aegis Ballistic Missile Defense (BMD) intercept
flight tests in fiscal yar 2019, successfully intercepting two ballistic missile targets and
three cruise missiles. Additionally, MDA also conducted Aegis BMD-mdarcept flight

tests with live or simulated interceptors and targets, as well as fiveimasied ground

tests thaprovided data on Aegis BMD interoperability and weapon system functionality

in various regionaland Homeland Defense scenarios

Aegis BMD testing also had some limitations. For instance, while most testing limitations
are classified, DOT&E noted in itstal year 2019 assessment of Aegis BMD that MDA
ground tests have routinely shown the need for improvedetarent coordination and
interoperability to enhance engagement efficiency. Moreover, for the second year in a row,
DOT&E noted that flight testig and models and simulations did not address all expected
threat types, ground ranges, and raid sizes for Aegis BMD. For instance, while Aegis BMD
M&S tools were accredited for many scenarios, there were limitations for raid engagements
due to the lack ofalidation data fromlive fire raid engagements and lack ofiptetept

debris modeling. As we reported in June 2019, MDA planned to assess Aegis BMD 5.1
raid performance for thefirst time in December 2018, but the test waoged to a single
intercept due, in part, to a test range safety asset malfunction. While MDA planned to
conduct araid the fourth quarter of fiscal year 2020, according to technical comments we
received fromMDA at the end of our audit, that plan has been canceled. In themmeant
the warfighter will have reducédformation abouthow Aegis BMD 5.1 performs in these
realworld-like scenarios

MDA stayed on track to deliver the next generation of Aegis BMD capabilities. For
instance, MDA plans to deliver BMD 6.0 in the 2023 tifreme to provide capabilites
against larger raids, better discrimination, and improved communication with its
interceptors. Additionally, BMD 6.0 takes advan
Aegis AN/SPY1 radar with a more capable AN/SBYV)1 and to overhaul the entire
Aegis combatsystem. As we reportedin June 2019, MDA and the Nganreed AWS
Baseline 10.0, after a funding reduction of $31.45 million against BMD 6.05. While the
reduction resulted in delays to completion of some techo@atent, its delivery time

frame did not change. In fiscalyear 2019, the programremained on schedule, completing
a plannedreview and participated in a Ndugded developmental test of AN/SIB{V)1

and FTX34, demonstrating ballistic missile trackingedilities. MDA efforts to deliver
integrated AWS Baseline 5.4 were also on track in fiscal year 2019 after the program
readjusted its schedule in fiscalyear 2018

61 SeeCRS Report R4417%avy Lasers, Railgun, and Giraunched Guided Projectile: Background and Issues for
Congresshy Ronald O'Rourke
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According to MDA, the Aegis BMD SMB Block IB program considers the schedule for

awardinga multiyear procurement contract, and enduring subcontractor quality issues, to

be the two main risks facing the program. MDA officials stated thatthey expected to award

the multtyear procurement contract in the first quarter, fiscal year 2020. MDAakad

statedthat a delay in the award could cause production delays both to the United States and

to foreign military s ales -yeaMiboduresnencawardr e nt pl ans
in the second quarter, fiscalyear 2020.

In addition, as we reportéd 2019, MDA officials have noted that the Aegis BMD 8M
Block IB’s prime contractor has had difficulty ¢
meet defined specifications. Similar issues occurred in fiscal year 2019, each of which
required resolutioon a caséy-case basis. For example, MDA officials reported that an
important actuator was found to have contaminated lubricant, requiring the source of the
contamination to be tracked to a specific facility within the supply chain and the
procurement ofiew hardware. In addition, a divert valve was experiencing an increased
reject rate, slowing down deliveries of the Third Stage Rocket Motor. The programand the
contractor developed and implemented three corrective actions to address this issue and
acceleate deliveries. Even so, problems such as these can result in #angloelays,

and MDA reported that the introduction of improved quality controls drove up costs in
fiscal year 2019 ..

Following the failure of FTM29in January 2018, MDA rerganized tk SM-3 Block IIA

schedule to allow it to identify the cause of the failure, implement changes, and then test

these changes to validate their efficacy. As we reported in May 2019, as a result ofthe test

failure, MDA and the government of Japan convenedaré review board to investigate

the causes of the test failure. The board’s c¢con.

To test the fixes identified through the F129 failure review board, MDA added a new
flight test to its schedule, FTM5. Desijte criticism from Department of Defense
stakeholders that FTM5 would not be taxing enough to make up forthe failure of FTM

29, MDA successfully conducted the test, and thus validated the corrective actions, in
October 2018.

Two months later, in Decemb2018, MDA conducted FF03, the first successful S¥

Block IIA intercept of an Intermediat@ange Ballistic Missile (IRBM), and the first

successful SMB Block IIA intercept to use remote sensor data to guide the engagement,

known as EngageonRemoteehke ver , as ment ioned previously, th
an intercept of two targets, but it was scaled down due to range safety issues.

MDA achievedits objective in FI03 by intercepting the target, but amore detailed review

of the sysamaem’ ssr epveeraflerdmat least one i1issue. Duri:
attitude control systemin the third stage rocket motor experienced a fault whereby a vave

failed to respond to electronic instructions. A failure review board isolated the fault to a

specific component failing to provide adequate electric current. Seeking to avoid

unnecessary work, the prime contractor temporarily suspended its operations in order to

identify the root cause and then develop and implement corrective actions. Thisienspen

has affected delivery schedules for both third stage rocket motors and completed

interceptors.

MDA originally planned for an initial production decision in December 2018, but two

issues delayed this decision. First, owing to the fact that the cariRetbsigned Kill

Vehicle reused parts from the SI4 Block IIA program, the Undersecretary of Defense

for Research and Engineering requested a study to determine if B8k 11A coud

be affected by the issues wSecordDODaffisias]l t ed in t he
recommended against any initial production decision until the issue observedd FTI

was resolved.
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MDA documents indicated that its officials believed an initial production decision was
possible before the end of fiscal year 2018 SM3 Block IIA received a positive initial
production decision in October 20%9.

January 2021 DOT&E Repor t

A J anuarreyp 02r0t2 Ifstr ODmrPOD or, Operationalt Test and |
DOT&E annual r2@ordat ot &FX2hg inAegss sBMDion on
program

Assessment

* Aegis BMD continues to de meparatingrsimple a capabili
separating, and complexeparating ballistic missiles in the midcourse phase of flight with

SM-3 missiles. Aegis BMD has also demonstrated a capability to intercept selectballistic

missiles in the terminal phase of fight with S8/missiles. However, flight testing and

M&S [modeling and simulation] have not addressed all expected threat types, ground

ranges, ad raid sizes. The MDA has used M&S to explore Aegis BMD raid engagement

performance, but DOT&E has less confidence in these results because COMOPTEVFOR

[the Navy Commander, Operational Testand Evaluation Force] has been unable to accredit

the models dueotthe lack of validation data from live fire raid engagements and lack of

postintercept debris modeling.

. During P a2020fl[a Navylleet exascise in August 2020], the MDA
demonstrated Aegis BMD interoperability with Republic of Korea navaltasgsle
conducting simulated ballistic missile engagements. The AAMDTC [Aegis Ashore Missie
Defense Test ComplexX] demonstrated Aegis interoperability with Australian naval assets
while tracking ballistic missile targets.

+ DOT&E wi | assegsmemtwofithe ETH4h[flight] test results and of the SBT
[seabased terminal] Increment 2 capability (based ontheresults ofFTBL and FTM
33) [flight tests]in separate reports.

. MDA ground tests h a v eelement «caoidint@®nlagpd s h o wn t ha't
interoperability need improvement to improve engagement efficiency; however, flight

testing with multelement engagement coordination has been limited. Aegis BMD has

exercised rudimentary engagement coordination with Terminal -Algifude Area

Defense [THAAD] [BMD] firing units, but notwith [the] Patriot[BMD system]. The MDA

plans to exercise engagement coordination between those three theater elements durng

Flight Test Operational (FT@)5, but that flight test has been repeatedly delayed and

currently planned for FY28.

* DOT&E and USD(R&E) [Under Secretary of Defens
have prompted the MDA to establish a ground testing approach to support assessments of

missile reliability. DOT&E cannotassess SMnissile rebility with confidence unti the

MDA is able to provide additional ground test datathat simulate tiglrt environment.

* The MDA delivered r e-fidelityM&Soderatiomaltestruasu b s et o f t h
for record forthe SMB IIA missile. TheMDA found a problemin one ofthe modelks used

to conductthe M&S runs. The MDA has identified a fix action and the test runs will be re
run and deliveredin FY21. The data fromthesexecuted runs willsupport the DOT&E

assessment of the operationateffveness of the SN Block IIA missile in FY21.

+ C OMIimpacts havedelayed delivery of hifighelity M&S operational test runs for
record to supportan assessment of SBT Increment 2 operational effectiveness. Verification

62 Government Accountability Officélissile Defense[] Assessment of Testing Approach Needed as Beldys
Changes PersistGAO-20-432, July 2020, pp. 44, 486, 4849, 5152.
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and validation data fromidiht testing will not be available until FY21 to support model
accreditation. M&S operational test runs for record will not be available until FY22.

. The devel o Pt radas dontiluls/taStRACK ballistic missiles during
MDA flight tests. Theadar detected and tracked the HGV[hypersonic glide vehicle] target
in FEX-01.

Recommendations

The MDA should:

1. Prioritize resources for FF@b to ensure this critical flight test occurs as soon as
possible.

2. Conduct Aegis BMD midcourse and terminadpéflight testing with live fire intercepts
of raids of two or more ballistic missile targets to aid in the validation of M&S tools.

3. Improve Aegis BMD higHidelity M&S tools to incorporate poshtercept debris
modeling to better assess engagemeribpeance in raid scenarios.

4. Provide datafromhigfidelity ground tests to DOT&E to inform S¥@ Block IB Threat
Upgrade and Block IIA missile reliability estimates.

5. Work with DOT&E and USD(R&E) to establish a ground testing approach to support
assesments of missile reliabilit§?

Regar di ng mihses iSIM , the January 2021 DOT&E repor f
Assessment

* As reported i nbBtKHEOT&E[HoBow-DNGDpekdtionsl Mstand
Evaluation] Report, the SM remains effectivand suitable with the exception of the
classified deficiency identified in the FY13 IOT&E [Initial Operational Test and
Evaluation] Report and two additional problems discovered during FY1:6 8K
[block] I testing to verify corrected deficiencies. Thid $ BLK IA FOT&E analysis is

consistentwith prior reporting.

«  Wh i Hlghttpst data appears promising, DOT&E will assess the results of the
developmental/engineering flight test to examine corrective actions to a classified
performance deficiencyistovered during FY17 SN BLK verification of correction of

deficiency tests. This assessment willoccurin FY21.
Recommendations
The Navy should:

1. Fully assess the corrective actions implemented to address the additional problens
encountered during FY1SM-6 BLK | verification of corrected deficiency tests by
conducting a verification of deficiency operational flight test.

2. Plan and conduct lethality assessments for the6SIMCD [Future Capabilities
Demonstration] capabilitie¥.

Legislatiwe A2i0vity f

Summary of FA2(PA BbunHéqgugest

TDEGHimmarizes congressional action on the FY202
reskaacd development funding for the Aegis BMD

63 Department of Defense, Director, Operational T est & Evaluafidt2,020 Annual ReportJanuary 2021p.218.
64 Department of Defense, Director, Operational T est & Evaluafd®2®0Annual ReportJanuary 2021p.168.
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Table 2. Summary of Congressional Actionon FY20 22 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 (line 31) 3346 3346 3346 3346 3346
(SM3 Block IBnissile quantity) (40) (40) (40) (34) (34)
Aegis BMD Advance Procurement (lin2)3 175 175 175 175 175
SM3 Block 1A (line 3) 2953 336.8 336.3 2953 488.0
(SM3 Block IIA missile quantity) 8) (10) (10) 6) (16)
Aegis Ashore Phase Il (line 38) 25.9 25.9 25.9 25.9 25.9
Aegis BMD hardware and software (line 40) 81.8 81.8 81.8 81.8 81.8
Subtotal Procurement 755.1 796.6 796.1 755.1 947.8
Research, development, test, and evaluation (RDT&E)
Aegis BMD (PE 0603892C) (li&6) 732.5 780.9 780.9 633.5 646.0
Aegis BMDtest (PE 0604878C) (lirfel 8) 1171 117.1 1171 111.3 110.7
Landbased SM8 (PE 0604880C) (linE20) 43.2 43.2 43.2 43.2 43.2
Subtotal RDT&E 892.8 941.2 941.2 788.0 799.9
TOTAL 1,6479 1,737.8 1,737.3 1,543.1 1,747.7
Source: Table prepared by CREDVHG RQ '2'-V RULJLQDO )< EXGIJHW VXEPLVVLRQ FRPI

conference reports, and explanatory statements on FY2022 National Defense Authorization Act and FY2022
DOD Appropriations Act.

Notes: HASC is House Armed Services CommitteBASC is Senate Armed Services CommittddAC is
House Appropriations CommitteeSAC is Senate Appropriations Committe€onf. is conference agreement.

FY2022 National Defedhs®. AMB8BMWF92 ation

Hous e

The House Armed Ser vicH Re@PdlmBiltilSept embeirt sl 0 e 2@

H. R. ,432@ ommended the funding I7®OE®OHsSThsehown 1in

recommended iSme¢tkiacmr fodP §lbditnuer e3 42 -uapd dfietdinodnsal a1l
(Paged97) The recommended increaNaevpf{SKEYE8RAd ani 1 |

Digital. "WPpaggrea dded 3 )
H. Rep+4l 1s8tld ffes

Aegisradar

The committee recognizes that the rapid deployment ofgeneration maritime radar
systems is required address exsting and emerging gaps in integrated air and missile
defenses, particularly in the IndRacific region. However, the committee is concerned by
the apparent lack of alignment and congruent planning between three concurrent Aegis
Baseline radrs funded atvarious stages of developmentor production across the Navy and
Missile Defense Agency. Specifically, the Navy budget includes funding for the backfit of
AN/SPY-6(V), which began lowate production in 2016 and will enter fudlte
productiorupon the award of a hardware production and sustainment contract anticipated
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by the end of fiscal year 2021. The Navy budgetalso includes funding for the development
of adigital low noise amplifier modification to the existing AN/SRYadar. At the san
time, the Missile Defense Agency budgetincludes funding for the development of a variant

of the Long Range Discrimination Radar for use in Aegis Ashore applications.

The committee believes there are opportunities to better leverage common, mature radar
technology in modernizing all Aeglsased platforms, including through U.S. Navy
weapon systems applications aboard existing surface ships, Homeland Defense Guam,
and/or defense of the continental United States from cruise missiles or air and missile
defensethreats. Leveraging such commonality across platforms would serve as a means to
achieve critical distributed maritime operations objectives by expanding the number of
deployed netted sensors while also proliferating the number of sensors capable of
simultaneously defending against advanced air and missile defense threats. Moreover, the
committee believes thatbetter aligning Aegis Baseline radar investments would ako serve

to reduce riskand lower acquisition, lifecycle, and sustainment costs.

Therefoe, the committee directs the Director of Cost Assessmentand Program Evaluation
to conduct a review of the three Aegis Baseline radars included in the budget request for
fiscal year 2022 and to submit a report to the congressional defense committetes not la
than December 1, 2021, outlining the results ofthis review and making recommendations
for achieving greater affordability, commonality, and sustainability through improved
alignment of radar modernization investments. (Page 16)

H. Rep4l 1&8llsld states:
Layered Defense forthe Homeland

The committee notes advances in lenagge missile capabilities by rogue states,
particularly by making significant developments todgamore sophisticated missile and
rocket technologies, from use of solid fuels to developing new subnriatnehed
ballistic missiles. The committee continues to encourage the Department of Defense to
analyze and assess these variable threats poseeskytis sile and rocket capabilities, as

well as provide an analysis of gaps in homeland missile defense, with focus on missie
defense gaps along the east coast of the United States. As such, the committee looks
forward to receiving from the Departmentgort on layered homeland missile defense
system as directed by section 1648 of H.R. 6395, the William M. (Mac) Thornbeny
National Defense Authorization Act for Fiscal Year 2021, as passed by the House.

Further, the committee notes the successful tabeohegis Weapon System (AW S) and
Standard Missile (SM-3) Block lIA against an intercontinentalnge ballistic missie
(ICBM) in November 2020, and funding requested by the Missile Defense Agency to
continue development of a layered defense architedibherefore, the committee directs
the Director of the Missile Defense Agency, in coordination with the Under Secretary of
Defense for Policy, Chief of Naval Operations, and Commander of U.S. Northem
Command, to submit a report to the House Committee mmed Services by December

31, 2021, on development and deployment plans for using the AWS witB Bick IIA

interceptors as part ofa layered missile defense system. The report shallinclude:

(1) requirements for deploying a layered defense using the &WSM-3 Block 1A for
defenseofthe continental United States (CONUS);

(2) analysis of future AWS and SA3 Block IIA locations that would support improved
defensive coverage of CONUS, and how the preferred location of Fort Drum, NY, for a
CONUS intercefor site using Groun&ased Interceptors could be leveraged for a future
layered defense system;

(3) analysis of how deploying Arleigh Burkdass guidegnissile destroyers for the
homeland missile defense mission would impact Navy readiness and glodeal for

management;
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(4) should lanebased AWS systems be deployed for layered homeland defense, the
applicable manning strategy; and

(5) any applicable lessons learned fromanalysis conducted forthe Guam Defense System
that could be applied to a layered homeldefense architecture, particularly for locations
previously evaluated and preferred fora CONUS interceptor site. (Page 281)

Senate

The Senate Armed Ser vBc Rsp-E&EOdimiSetpe ee,mbiemr 12t2s [rleeg
day, Septemb8&t 2VP2cdDmimended the funding levels
columME®Hhe recommended increase “MPASUFIR O milli.
[ unfunded —rAdqduiitricomeanlpl AURsmKat 1is, additional mi
42T he recommended increase “DMPDASURRRRMdami |1 ion for
upgr.a(dPeasge 467)

6HFWLR®. 2392 eported by the committee states:
SEC. 132. ANALYSIS OF CETAIN RADARINVESTMENT OPTIONS.
(a) ANALYSIS—

(1) IN GENERAL—The Director of Cost Assessment and Program Evaluation shal
conduct aranalysis of covered radar systems operating witi\ggs combat system in
the Navy and the MissilBefense Agency ithe futureyears defense program.

(2) ELEMENTS—The analysis conducted undearagraph (1) shall include the
following:

(A) An independent cost estimate of eaclvered radar systems described in paragraph
(1) and each variant thereof.

(B) An assessment ttie capability provided by each such systemand variant to address
current and future air and missile defetigeats.

(©) In the case of covered radar systemerating with the Aegis combat systemin the
Navy, an assessment of the capabilty and techmsiaitability of each planned
configurationfor such systems to support current and futdistributed maritime
operations in contested environments.

(b) REPORT-—Not later than March 1, 2022, the Director of Cost Assessment and
Program Evaluation shallbmit to the congressional defense committees the following:

(1) Areporton the results of the analysis conducted under subsection (a)(1).

(2) Such recommendations as the Director rhaye to achieve greater capability,
affordability, andsustainability ammss covered radar systems descrimedubsection
(a)(1), including variants thereof, during fiscal years 2022 through 2027, includatiger

to maintain parallel paths with differeaystems configurations or to choose to pursue

fewerconfigurations.
(c) COVERED RADARSYSTEMS DEFINED-Inthiss e cti on, t headarterm ° ‘cover
systems’’ Jlowngludes the fol

(1) AN/SPY-1.
(2) AN/SPY-6.
(3) AN/SPY-7.
Regarding SRepitlohtldFes :
Analysis of certain radar investment options (sec. 132)
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The committee recommends a provision that would require the Director of the Office of
Cost Assessment and Program Evaluation (CAPE) to conduct an independent review of
thethree radar systems supporting current Aegis combat systems of the Navy and the
Missile Defense Agency in the fiscal year 2022 through fiscal year 2027 timeframe. The
Directorwould be required to submit a report on the results of that analysis ndidatert
March 1, 2022, to the congressional defense committees.

The committee recognizes that the rapid deployment ofgeneration maritime radar
systems will be required to address existing and emerging gaps in integrated air and missie
defense. To thatal, the Navy intends to equip allnew DEB2 destroyers and the DBG

X Large Surface Combatant with the AN/SBYAir and Missile Defense Radar. The
AN/SPY-7 was chosen by the Missile Defense Agency to be the radar for Aegis Ashore
applications.

The committe supports efforts to leverage commonality among weapons systems and
believes additional opportunities may be available to employ this approach in modernizng
Aegis weapons systems aboard existing surface ships as well as in Aegis Ashore
applications. Emplying common radar systems could reduce risk and lower life cycle
costs forthe Department of Defense.

To clarify the options, the provision would require CAPE to analyze the costs and
capabilities ofthe currentradars supporting Aegis combat systemge.{Pa

FY2022 DOD Appr oprRi.a/tdfS4c3m26X XAX )t  (

Hous e

The House AppropriatiélnRe 8 @®niil tJfueley, HInR .i2t0s2 1r)e pm
4432recommended the funding TDRBEOH s s hown in the

Alt hough the recommended funding levels for 1lin
figures, the quantities of mis s ihlaevse the elme rprdacw
by sixamids ¢$ wlbesni ss,iles,s hewpPedicgtejdvled yt abl e

The recommended reduction ®UhjRd8§.iT6e6aKHGigHkloivotnh f o
LHD lack of wvalidated reqdBagdrhelhhte arnedc cmmngeunidsei d i
reduof1$ﬁ.8 mil I 1 o“Wn jfwsrt il fi-mARRIGIdSS obiHsDh f e st f undin
to "@Pad.d)s

Senate

The Senate Appropriations Committee, 1in the exp
2021, for the FY2022 XIXXX)Ap prr cecdahnem ¢fnudndsi n&c tl e (v 8 1
shown in the7BEA@H c ol umn of

The recoimmemelasde of $192. T middamni fordedsae B#dgh
A 1 nt.eCrPcDeFp tpaargse 146 of 253)

ecreasadasofaog8b6edI9Bomel andn dE de
requiPPhemage 206 of 253)

I1

The recommended d

of

The recommended decrease oFaf$ér 83 S5Shmmeé¢l aod flef e
of

Th

reqtiS@¥Me hlti W)X dled’ay $ thi BUBiGon) . (fPBDF page 20
e explanatory statement for S. XXXX released

AEGIS Ballistic Missile Defense:-The Committee notes emerging mass ballistic missie
raid strategies and supports the development of vital propulsion teghaod expansion
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ofthe controllable missile propulsion industrial base to defend against swarm attacks. (PDF
page 10 of 253)
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Appendix. Re port ed Aegis BMD Fligh

TDEOH $esents a espwhrengeidyfl B Mt tests s ihre eaddintuiaorny
to the flight teonsFehowar yva2pbbkRd HXd gias BMDui s e
operating northwest of HaAwagiiis uBMDd say smdedm fwictdh vt
missile to shoot down an inoperabhe¢ itdgSordbutveidi

Table A -1. Reported Aegis BMD Flight Tests From January 2002 to the Present

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

Exo-atmospheric (using SM -3 missile)

1/25/02 us FM-2 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 FM-5 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) Separatinghort-range (MRT) Yes 6 7
6/22/06 us FTM 10 Separating shoftange (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 shottange (MRT) Yes 9 11
8/31/07 us FTM-1la 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 JFTM1 Separating shottange (MRT) Yes 13 15
11/1/08 us Pacific Blitz Unitary shortrange(ARAV-A) Yes 14 16
Unitary shortrange (ARAVA) No 14 17
11/19/08 Japan JFTM2 Separating shoitange (MRT) No 14 18
7/30/09 us FTM-17 Unitary shortrange (ARAVA) Yes 15 19
10/27/09 Japan JFTM3 Separating shoitange (MRT) Yes 16 20
10/28/10 Japan JFTM4 Separating shoitange (MRT) Yes 17 21
4/14/11 usS FTM-15 Separatingitermediaterange Yes 18 22
(LV-2)
9/1/11 us FTM-16 E2 Separating Bort-range(ARAV-B) No 18 23
5/9/12 us FTM-16 E2a Unitary shortrange(ARAV-A) Yes 19 24
6/26/12 us FTM-18 Separating shoitange (MRT) Yes 20 25
10/25/12 us FTHO1 Separating Bort-range(ARAV-B) No 20 26
2/12/13 us FTM-20 Separating mediwHrange Yes 21 27
(MRBMT3)
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Name o f flight Cumulative Cumulative

Date Country test of exercise Ballistic Missile Target Successful? successes attempts
5/15/13 us FTM-19 Separating shoitange (ARAY Yes 22 28

<)
9/10/13 us FTO-01 Separating meditHrange Yes 23 29
(eMRBMT1)

9/18/13 us FTM-21 Separating shorfrange(ARAV- Yes 24 30
C++)

10/3/13 us FTM-22 Separating medirange Yes 25 31
(ARAV-TTO-E)

11/6/14 us FTM-25 Separating shortange (ARAVB) Yes 26 32

6/25/15 us FTO-02E1 Separating meditrange (IRBM n/a 26 32
T1)

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

10/20/15 us ASD15 E2 Separating shoftange (Terrier Yes 27 33
Orion)

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

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

Ashore) T1)

213117 USJapan SFTMO01 Separating meditmange (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 FTM-29 Intermediaterange target No 30 39

Ashore)

9/11/18 Japan JFTMO05 Simple separating target Yes 31 40
10/26/18 us FTM-45 Medium range Yes 32 41
12/10/18 US (Aegis FTHO3 Intermediaterange target Yes 33 42

Ashore)
11/16/20 us FTM44 ICBM target Yes 34 43
5/26/21 and us ASD/FS241 Non-separating MRBM target Yes 35¢ 44c

30/2021 Netherlands

Endo-atmospheric (using SM -2 missile Block 1V missile and [for MMW E1 and subsequent] SM

5/24/06 us Pacific Phoenix
6/5/08 us FTM-14
3/26/09 us Stellar Daggers
7/28/15 us MMW E1
7/29/15 us MMW E2
12/14/16 us FTM27

Unitary shortrange target
(Lance)

Unitary shortrange target (FMA)

Unitary shortrange target
(Lance)

Unitary shortrange target
(Lance)

Unitary shortrange target
(Lance)

Unitary shortrange target
(Lance)

Yes

Yes

Yes

Yes

Yes

Yes

1

-6 Dual 1 missile)
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Name o f flight Cumulative Cumulative
Date Country test of exercise Ballistic Missile Target Successful? successes attempts
8/29/17 us FTM27 E2 Mediumrange target (MRBM) Yes 7 7
5/29/21 us FTM-31 Mediumrange target (MRBM) No 7 8
7124121 us FTM-33 Two SRBM targets Yes and 8 and 9 and 10

unconfirmed 4  unconfirmed

Sources: 7 DEOH SUHVHQWHG LQ 0'$ IDFW VKHHW “$HJLV %DOOLVWLF OLVVLOH 'H
on August 27, 2020, d&ttps//web.archive.orgéeb/2017092918075https:ivww.mda.milloballocumentghpdf/

aegis_tests.pdfand (for flight tests subsequentto February 2017) MDA news releases.

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

shown above, there was a successful use of arB®kl February 20,2008, to intercept an inoperative U.S.

satellite> an operation called Burnt Frost.

a.

0'$ -V WDEOH VKRZV aiiid hot résvit ID the ldivhdh a/dh S’ MDA as of August 3, 2015,

KDG QRW LVVXHG D QHZV UHOHDVH GLVFXVVLQJ WKLY HYHQW 0'$:V FRXQV
through July 29, 2015, does not appearto include this test, suggestingkHatt ZDV FRQVLGHUHG D "QR WH'
event? a test in which there was a failure that was not related to the Aegis BMD system or thé SM

interceptor. News reports state that the test was aborted dueto a failure of the target missile. (Andrea

6KDODO "SHILBNBYKRUH OLVVLOH 7HVW RéMelsU XY@KJIHW 0 D Q0" Q/F W IDREQ I
similarly shows the test of December 7, 2006, as a test that did notresult in the launch of-8nl8MA

issued a news release on this test, which stated thatan SIDV QRW ODXQFKHG "GXH WR DQ LQFRU
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 launitizirfigst

of the two [SM 3] interceptor missiles. Since a primary test objective was a-s@aultaneous launch of two

PLVVLOHYV DJDLQVW WZR GLIITHUHQW WDUJHWV WKH VHFRQG LQWHUFHSWR
counts thetest of December ,72006, as an unsuccessful intercept in its count of 31 successful intercepts in

37 launches through July 29, 2015.

0'$ 'V WDEOH VKRZV WKLV DV D WHVW W K DIWMBA &s @ Roenther\ 1B, OW LQ WKH OD X
2015,had not issued a news relea@&LVFXVVLQJ WKLV HYHQW 0'$:-V FRXQW RI VXFFHVV]
launches through November 1, 2015, does not appear to include this test, suggesting that this was

FRQVLGHUHG D “QRestMiwhithithere Wa@ &\failure that was not relatedthe Aegis BMD

system or the SM3 interceptor.

ASD/FS21 was an-aea demonstration that occurred during a multilateral naval exercise called Formidable
Shield 2021. In the demonstration, a Dutch frigate used its radar to provide early warning track @gata to
U.S. Navy destroyer that used the datato calculate a firing solution and launch its interceptor. Some press
reports state that ASD/FS21 involved two successful ballistic missile intercepts, rather than the one shown
in the table.

0'$ VWD W Hasaé\oK il dbservations, one target was successfully intercepted. At this time, we
FDQQRW FRQILUP WKH VHFRQ GDWTet httweZDNdrgetH VOWVSU RME G 5 PIOH D V H
NEWS0012 July 24, 2021.)
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