"N 4

I~

.IIInI

‘E k30538 19H

=5 R

SZE&H NAHWGS-1

1 BRBET—X09 I —7
:IFEﬁtU c~t&)




[BX]

[ AHRBARKBORZSHIEDHE

I BRBAARKEHEGTEZDEYAOREL

. PS-LTEZFD A HLRARFEHMOE R ERLRAOHE

(BEEM)



NHRARIEEEFED -+ ) — T ORMEIRR

-~

[EBRAENFIARRERIBRR IICHTHRAFIEDIE., R ARBRRBO/ N HAE#E
I EHAERITDVNTEREL,

[(£RE18H ] (&R 5] (50T IIE . FHER)
[ AXARKADRASEDHEE HiF BE  anroRRL- BRIRAESFRER
I BRBFAKRAESEDEYVHOREL XB T BFRaBRinGEEEBNE
Il PS-LTEZ QR H AR KAD B - KMH KB 8L ERAEAZRERETEHRE
HRADHEE -
(xERE) BH H— SERIEAPRE-HIBTIPREE

V BRHEROBEDNREL
(7 ZEA —B FeAyagys

FH A EREBSRESEPHERS
(CNFETORME] Gt7EBAE)
F1E:TFH29F11A27T8(A)  #AE0HERR (ERBEEROAR. EXOFARKIAL) . PS-LTEICET 2#MEDORT %
g2l EFH29FE12A1B ()
#E3ME: FR29F12A48 (A)
EAR: ER29F12A 158 (£)
$£5E: ER29F12H228 (%)
¥60: TA30E 2A5H ()  PS—LTEISDWTA—h—2#h ST LB HaRE %
®70:FE/30FE 3F198 (A) $REYEED (F). AHEFRORERE O R T LD#AEIZDNT

—  BFRBEEMIrOETIUT GEAR) EEE




I RHEABKRBORIEOHEE

DNHBFADINZINEISONT, BEDER. hEFICKIYEXHICTKENELIBSETNHLENLIFZEL DD, HEEITT+

PERELEZLET. BHADOEHNZESEC, KUBRBHICART S

TRGIREHERE FRER(FRF11A)] OFAST-FAKREDIRZS1E] 7 AHEFAOINBKEDIRZH1E)
(FR29FERETRALE . FRI0EE T TICHR. IERER/IREIERER]

[EEBFRDAEK]
D FERISEEHIS, BEEBRRFREOREHEREA 23— VFTAE,

@ rEL.EO%RS NX LEOIHEUKERNEREISEADLIRER
(- B 8T A . 2R EB AL ISR, B) 2oL TIE. ZOEBOME I
#. FAK,

[Eil‘ffﬂtiﬂﬁ%'l‘ﬁ#ﬁd)iﬁﬁl

@ T—T—L, —“B@’A#%?ﬁﬁ%#ﬁ%(ﬁu PhiETA. E2A. JHEA. KA. F)
(2D TIE. [ERIEF DRSS

ARLTVWSHERBRIFIKDEEHIFR

ORFDE A BRUVERHRM

QFRFFADBFS

QMR B DIER

@EERFR R DR E S AT (T XETH AL
FEISFT. B

Q@#FAES (FFHBAHERO
BEROEK, FIRBKRVOZEFRREN

DEHRBOBEM

@RIEFEXIIMEEIR

QOBRIEDHEFA

(HRRBDFRRIFHIZHRDSEDZERR)

(1028 FA 3 & B ]

e EERBDE (RIERETFIZRSD)

ERRIR D IR (RHEREFIZRS)

o

/




I REAMHBERZRORZEOHEE

[EEREROARIZDOUINT]

D EEBERZEZARLTHEELIZILL,

Q@ EBIRATLICEATRHBEROA/RICOVNTIE. BBEBEADFESICHZENECLWGHHAETRIELIZLY,

Q@ —HIEDEBEOMIEETHNIENRTEETHAINETHIMT D LITHE,

@ EBRBOEEBRAVNORMLERBBAENARINDIE, TOFHHITHESITREICEY ., SHEBEOEKZITIC
XENELDIEETNLHD-0. FARETRE,

® AFRAEITOVTIEK., KEVCEETOLEZEZELNEICERALTEXZELL,

[RGB EROIRE]

D EAXMIZE. FRIZNZBEZTAETHS,

Q IFBXRFEOTHIEIL. REOHEMMAFANBEESNIFERTHY. FEICHASI . hWEBRRFEFRTD
BENELHDH-6. HRICIMZ B LITEEE,

@ BEVOAKESIOABETILOITHELRFERZIREITIHETHY. BRADEESLICHIBTELSDTHNIEFEELLY,

@ BEEOWLEE=FHEZEL)N. EEFORBICRAIVELTRITRHEZEREBEREICRDDOoTITL. Z0HEEE

IEMEEREFICIRE 5. LS ESGRHEA THEETELELD,



I RHEABKRBORIEOHEE

@ #FHGERMA=—ZAHBNBAL. ChETULICEE-ERTORRREANDEICGLHEZEZONS ML, BRE
FRARESNATWSNH#EBRAREROBRDOFARRFICRETHFEROANRELDS.

Q@ BAFDRESNTUVSDEBBRFOFEHRISONT, RBEADEZEDBRZEEREL. BERBERMRLEISETIEIC
EOT, TDRADIHZEDFMELTRDEBERZEARYT 5, BH. —HMICRIASNLIERE (RFFHRNFE
LADHO) X, ARFARELIEL,

[’\r'fzIEE]

________________________________________________________________________________________________________________________________________

; 7 REFADELTR

A BIRBOERN (B:-BAER. EHBER. BER. MZER. &£itE. ELBERF)

L) BIRRIEOXREGE (BELLGVWVERE) > TREIREA

| ERREFEOBRDERE BT LIERF) = TREHEMGIVLROEE (S RETH B
' I AKRY = BEREE
L BREOERN (B ARXFR.EXBESFER. —REHER)

@ f=fZL. LiEDIEEZARTEHCLICKYELLKERICKENELELEEZONDLDICOVTIE, FAR. FEARK
JREED—HEMITELICE>THERZERIINELZELTART S,

(R RARETDHLD]

________________________________________________________________________________________________________________________________________

T EEMEICHKLTEE0

A FRIEREICZET L0

D ATHERUATYEOME - 22 OIEE. Hli#H (RE) D= DERE
T RFNAEFENRFARFOERICH AT HERS




I RHEABKRBORIEOHEE

(D)

[—EZMILTARTHED)

LROEE-IFHE. TOFIZRIAE. EAZE BOLTL2REOHEROZERZHESEO#BEICOLNTIE,
[ ADETIETZOMOEOHE 1T 5,
T BICEBEOERMEE. BRI AT LDBEEEEITRZTLONHDIIGEICIE. TOMI A EEHETT 5,

F1-. BEBEE112& IR SOV TRREBERBLTWBEDIIOWT. B SO HEE T EHIcXEOLVEE (&
HEADEHRUERET) TRERT D,

REMCIEDYFNAREEZBIEL. KE-RETORRGEZSE(IC, ERFRAR—LR—COBRRVATLAT
DARICMAZ . BiRBZMEL-RDRAZZBAT 5. (RF1SH)

EE-ERTORRHARANMEESND LS. B, FFHTREBEROERSE ORI LN TNDEDIZONTH,
EFEORRIZMZS_LEL., ETDRR. BERDBEREICHL TEEFRGERBEFERZRETEOVGELEEL-H
BRI D,

BROFMAREDOAR(ARER ., AKRFE. F)ITOVLWTIE, HTOER. FIARRRAEDORERFEHEFTA. kI
RELI %,




(541 —1] I 2

HARBKREORZ5{bOHEE

g ke Qﬁ#ﬁ%ﬂiﬁ%&’zxv‘-_&(ﬁid\%ﬁ)

(Bl - 1 8h) EABBARERIGESRT L
A EBIEBH ) BB
BIGTEi3 #2 3] #rE1(3]
~ 7=
F1T GRS
N
f T e SR &iEAE fefE S (ERVHFS) -
‘Eﬂ?iiﬁﬁé (Bl -#58h) TRk i - R IEAE NHEZEHE () [6] TILFATATIE
SHLEEEIE [4] (E%E-#%8) [5]
5 : 222
@ - & &2 j MHz
117.975 —~ = [MHZ]
—
—_ Z

{ 142MH=z- 205MHz ]

1 BREBOFBEAOFHATERETOHME

LEBAREFHE. BRUABAR. REITESEN., ELBHER
DARTHER. BO#EIIZIX, NERF. ENT. BI54. HIAT. EZH4.
LR ERZIHEARMESRE. BEE. XEHHZ2E. EEFEE. BEMK
EA MKBET. BREEEX4. BXREE. RRT.REE. Z0MOE O
BEMNFEET S,

2 EANDOERBISFEDORMN HZFEHOES (BEFEST.)

3 MBRPDER (B BAUTOEHRILORRDHH

RER * * 5, BAT * * 5, #87FE * x5, HAT * x B, EHEE *
*x B, EZERZIHEARMERR * x5, BFE * x FH, XEPHFE*
xB BEEFEBE * x5, EMKEE * xH, MEFT * x5, BHEXE
x x5 EFTEE* xFH [RT * x5, RIRE* *xFH, ZOMDED

| BB x x5 WA BRRCHEN - * x5 KESFXEE * * 5

4 LBRARBTEHODPOEIELGIRATLRUT T ) r—ay
DHE

5 BARMT7IaTISUIZEBFEDOFERIZDOLNT
LEOM. RELOFEITLELY,

6 LZBRBFEHOELDOERNAREDHRRUVLZDH
{i
ZNEPE - C IS

. ;‘J‘yb'd'é& BRBVALERT(RAN-VE
)
« ERDVAMESHIZVVYITHIET, @RI
DEBBIEHRERT(RN-VEAR)



LAl —2] I AHAERBORZ L0

BREBEBEBRODARDAA—T (DDE)

 X— BIREEREFE(RFE(1/0))
EC
A INOLA LI
= 2oote ] REROMA  roR
s BB HERETF AKX
OO0%(1/1) ENE G 142MHz—-205MHz
AN (1/2) ﬂ TASD D B INEETER
AN (2)2) %/
WIEHE (1/@) .
ZOMOEDH#EE (O/@)
(BZ)




I FERBEAAREZHEDRELIZDONT 9

BROFARROREE LY ERICRET 510, IRKRABELTT 5. TOR. BEANICRENRET NEBHERTE
FHLEDIS, REKRAT ORI, BRI BE. AESF. ST FASEEIICED . HROIAET 5.

FREINEHERSE FoRER(FR9F11A)] ORET-FIAKREDIRZS1E] 1. DRHOLGFAIKRAEDERK]

[(FR29FERETRIA. FRIVEEFETICHR. BRETH/REIERER]

N

FEIRHBEN L BEDERRXIIEEZDMERDENFRAICET DRREB AN DFEMIHET S0, BETH
SEZLICERDFIARRZREL. EDHREEICEROANFADREEZTMY 5,

FIRIRRRAE AR, TSR

iR DEAT - Bk
ERAOEE D, BREEOSECE T SRRSO
 YER RS RERT 3O RIS T - BIROEN

EikZIDECERIBEDZ(E
BRI FIZ — X DIEA

- DR =y
R B - El R EREE L DI FIRRIEDE
= 2= | (VA (Y- kA S AR TR EESONE LT T S E RIS O
HRIEREEY 2T AOYADSOBEREWF B0 ZE . JRELT SREEOR
wE e BRERD AGAOHBEEELLE L BB
EBEEE RO HOERIEE LSO B3R
TR 1SEENSG>Q@> OOIETHARTAEZRE (3ERI) BENBEESATLED )
EROFFIRR AR BRI
- @ 714MHZIUF @ 714MHzi#83.4GHZI T ® 3.4GHzi8 (ERR30FENSBEFEN)
1 R . Sk s f s e e o
B sz tEn. 7ery  aooeten BRREmreqmn BERRELIORRBORATS o ERSLOTL RSB
S5 -z e s - EIEHE. BOXEE o R e Dl ORI e i el
O ot bHE (R FMOTV) BE TUDE e SGIEREL —5—. GIEREIE LREE) B ATAOMREEED A Al B



I RBREFMARTAEODRELIZSONT 10

3. 7Y TOELER

[ZRIBYRE (ERRE) (SDW1T]

@ BEVYRAER. EROFMAKRREZEIETI-OICHEALRE.

@ EBEFEEOEMSERMNAVIE 1 —%F. BITOHFHOHEHATHNIEATEE,

® EFRICKENEBONSSLTFAENVET, AELEHEIIRFTESE L,

@ ——ZXDBVEEEEZDDLIC. AREGIBERHCEARBTEREZRENVE,

® KBBHECMTOREL. AEXNR. AEFE., FHICOVWTITEEL. DEMLERELSRE,
—h. EBRUATLELTIFRALAEIZ LD EMNSRENIIENENDERLH o=,

® BEOJIIIMER#OKEETIZH-54E. BEQTDIRMIIEE,

[FEMEERDOREIZDOLT]

@ BEROESG-MEORELVSHSMICEZLGRIZESILOTHY . HESMNEEM ICRENABE,
@ BT F) AR TR ASEE | SV > =18 TRl 9 5 Z S EBEEI TIEALY,
@ BREMIOEBRMLFMIFEONSSILEBEDETEZEL,

[FREDER R UEHED A K]

O BEROAMG.£FETIGREDEBRITICREERIFTICENBNSSARICIETERNLE,
Q@ BREHN. ARBENMEEShBNLSBEEFE,

Q@ @EEYFFHEATHATLNIE, ARIFATEE,




I BERBAFARRFAEODRELIZDINT

FARRRAEICKY., BRBMOLACBRTFOERDOBESDAIGEMZESHL, BB ROBAVFAICKEURHF T4
&, KYIEFEIS, SYFRATESFHIANBRUVBRAESTE~NRELEZEDD.

[RELAZRE]
@ BROBDFABICHEOST57-0, Fil-lCFHEEFEEZEHEROFEDFAE SIS OVWTEHEETS. F-. HEREXA
#-REZEHLT A FEEEHER T H-HLEET D, (BIiK2S5ER)

E9 5%, Glik6ZSHR)
FYERTEDFARKRAELT 20, AEBRRVFTHERNETDOLARAZEZRET 5. GlIR7SR)

[MHESHEZEE IQOIRWNIDOWWTIE, BEERDETHZDREIFZAELTRY . ChE2EENEIEELLTEMT S
cEFEELLCEN S, BEFTMICHI->TEET 5.
@ [EHECHAKREIRET S0, EAS BEL., UZEERDERERFIZODVTEA]
(RI#E3SHR)
QR HEHEBDERKREZZEHNICIEIETS-O.BRDF R i
@ *IJJ%J&&HEO)/\?LIR@EEI%ﬁﬁﬁa‘éf—&bu\m EPi&%ﬁﬁh‘nﬁﬁéﬂﬁkﬁﬁfrr%é&%ﬂat?‘é (51
KR5S HR)
® FERHICDONT, EFEISEVLFIARREZIRET 5=, [39E-3EFHINS. [202B - 2F R IICEAREE
®



(7l #k2]

I RRBEFARRHAEDRELICOWNT

FIFMROR A5 BTl A A—

sHlifE iR

12 (0

HEEHE

12

BF el A9
BHFAE

EIDY TSN TV SERFERMZVNNCEMNISERLTVSD (BIHTIEIC | - FIBREER (RERERRE /EHEERE)
HMUT, RRICEDEEDREERZFIABLTVSDH) - RIROER D LB

HhER e
BFIBE

FIRBERNCHRFEASCSRULEN SERRTEREZFIALTVSD (B5E
EBBEEeDE=R, EROFIBIBFRICHEBNORZFEFORERVOD)

- BRI SRR
-ZRREN (RFFROEHBIREKROD
FIBRREDER)

BEN

BAHFAE

EIDYTENTVSEBEDBEZEDEERMNICTERALTVSD

-BEASNARSHEHOSER (BIEE.
IMHZBEDDEEEE. FrRIVE)

- RIROFIRIRRIE S X 5N IR -
B2+ BER/INROEDZERAMRICTER
LTLah

&
BHFIRE

v EREEEGER R

v ISNEEE

FIHIE, FO—1t, tOEHREHDFIBKMOEAFICHEMONOBBNICER | -EROBHFIBICET RINEROBT

hid. BROBHFIAICHESLTVSD

HOHRARIR R

o

FMARBEWCILUR. ERBOMEE &Rt e+ OEHE A2 EML TS H

EROFAZRELIEL. XIEBUREES. RICBIFZEIE  (CEENH DB ARSI
RIFIOIEEEICEER TP (XEORLBERUAHOMKFHIFEOLHOEROFA %)




[Bli%3—1] I FRUAARRAZORELIZDONT 13

BERBEDAA—D
FHMIEEIC KD EHEEITO=IZIX, *IJHW,R;LJ#E#ETéz\%b\%U 1:E5|EO)PARTNER%(D=HE( nz.

BREOERRKNIEZFHMICIEEYT S-0E ZEBTEHIET D,
RER HEAE
3 SEFAK
A ’_)S. R
Sy CIN % FEREOEN
5 BROER, HEARSEE
@ ST = BEE0NEENEHE
= — > EERIS (BEHTHELEE)
i ~ATh - FOONIG (XIEFO—LHT) DA
?é eI 2 FREROEEE, BRI
i SRR, 55 - MBS O BN ROERE, EIBAHIOER
S SIN = BOBLBETBAOKREOTIRENE, MORRAHADBF ORI
J KRB, BT, BRIEOR T TERIIE, BT, FLORIEAR
=g HBERE
= ErGHEORE
PARTNERAZ . g _
B IR & LDFEHI BT B H0HE)
2 R OMBBEMIS TOREERET 3.
B el QOERBTEDERRR (FEIRRE/BERE) ZRHEEBEATRETS.
L EHAE QFMBRBITATS1-VDHAET S,
e el  @RGRAASEEALLBEEERNET S, )




(313 2] I BESFHAKRATORELIZONT 14

BERABEDAA—D (DD=E)
OERFAEXNR

7 ERARZERI SRR (ERAERR) OREICOVTE., FIRBMOEAORITOGEMEZESHI 0. AIKMER
TOaAv TSV ERIRBBEREREAGHLITICEET B,
1 ERABENREGOEBRATLORFAZHRISAEZRE R T H2ELET D,

BN RERE S
> > > > > > > > > > >
A A A A A A A A A A A
7 T T T 7 7 7 T T T F
I I I A I I I I

FEREIX 5 C L D R 5 C L D FREIX 5 C L DT FEREIX 5 C L DT

£ B RERE S

E -

Q X BRRABENR (FiREE)

2 X % % % X8 | (28 || 2 18 18 im || z

E b2 b2 T b2 T E T E T T E T E FE T

- A A A A h 3 A 3 N A 3 A 3 A 3 N

Il._l % % ] P se

% BI33RATA




(5144 I BERBFAKRFAEDRELIZCONT 15

FEAIRRRABEDFRDAA—D
FMARRZE X OFMCIER T D 72O(C. BErRGAEDHRAFREIINGRAE BB (CEHIDICEETD.

(BREDRSIRRAE)
&%
EES s 5 B Z Dt B A B AT ARSI 360U T, ER25ERED
El SIS A DB R E B S % E U CEHE,
ERAGAIEEE 5 20MHz~3GHz Pt o
(DEURAS - FI| 2 St g (—#B3.6GHz) m BRI T EEORIREGEIEICHITD. BFED

Hex, FFEDKEIFOEBROFEITINI AT F&R

BHANIISLEBIRGEE | TH | 20MHz~3GH: FEEOFIBRRABOSESRLLTAR,

aZ{SH# ARS001DRAARS+OSS
L EDERHEEE T a25MHz~3.15GHz

b2 {E#AR6000DSARS+AS'S b25MHz~6GHz
NS 3

B EGHRTABEDT —Ih5(E, BRZFERLTVDE
DOFFEFZELL.

BHEANIISLEHRBEE | TH | IMHz~62GH:

NFTOFEGPRRAER. Z<{DIHE. FED 1 BZ2RHZZEA T 2 HIEEEM

——

IREOHESINAREDENFZEFX . N ORFADCEEEREEREL . SH. SRRERNREETHICHEITD

BERAABENRIATACKU, 1[B1&HD 1:B[E L _EOHAEZEERE (CH UL TERIBISE




GlE) I REREH FR

FEZAKBADERAA—D

FEDODRELIZDNT

16

EAREREOBEELEFARRAEDERIZHT->T, AT OBAMERIRT D102, AIE-hIiE =&
AT L M5 TEAHEAERET 5.

FRARRAE 2402

FERRI AT N e 0] o nﬂﬁ%’&ﬂ” o gk
AEEEBEORT AE RN NE /ST >I S ) TR AR >
\
#'JFEH%IR..HE 247’'0tA
AEHHRSZTA. —_— B o, - e
,% E = mEmin ] Gatces |BERTIHIRO N oyny  FIEREESENY  mmmmax
L REHAREERE : %ﬁw 8 ;
; /'\\ @{7_&7‘5 -------- / !t - S — - — P
FHeDTx 5B =Bl g e Pl JCTIAER., )T IARPER T
L S ES . T g ROV RART - 55
[ GEEEE?) AENSE?) )
I
L] Esmmus BRAEENE | INTE. REgE=
| tmmsys Az rEmEE) | AII:: PRSI %1%55
| () (2) : v BI1-RA(CHIFREFIRTFICOVTEZR
| i , v BR-BE - BEMERT
N ERAENR ,/ v RIFNADLTY
- J




[l#k6] I RRBIAIKHAETEDRELIZDNT

SRERADA A=

HAiAESL, BROFMLSSHILT o, BEOHEOAHTHA 3T - SEFMING, LYEMITEL
FARREREL, FET 5L CRRABRICERETHI NS, [ 298 - 28 BMICERT 52EET 5,

17

S, BAfiOES (S BIRORERFIRORIRCHIOMERREIRBOBER D FICEI IHC. BV 3 FILCBROFIRIRRZHRAE - AR
LU EROERZEFA. EROBHAOREZHEI 5.

& AR _ »
’{Df T14MHLA T I SR
714MHz~3.4GHz - N
% = B S RS RS BSE| B SR
5 U220 22]]2]]2 \ 3.4GHzi8
A A I A A I A 3 3 H H H H H
DL AiRnIRRRRE
a2zl 2!l
- B AR 3L5ICEET LT, LOBRICEV O AT .
A FAEWRERSE ~714MHz
B FEXREARES 714MHz~
()] 20zl 20zl 212112122z ]||z2
=} Uzl zlzzztztizlizllzllz mieniesiesienienienienien il
E A A A A A A A A A A A
» Uz tzztztztzlzllzllzllz
%




[l#E7] I RREMARRFAEDRELICONT

RERREQRRDAA—S

(1) FABERE. FHTEIRNE CRFANUPLPT VR TARINBINEEE XD, Tl MBEANNDRU TV IEIRS
HFIRRZREDEIEEHEINEEEZ D,
(2) —EBONHZEFAEFEB(CEAIZFINAFABRDEREZ(COVTIE., BINEIRS AT ADREGT. BIREEIF
ESNRVESICTERE. —FERREREL. ARULTULK,
""" ERAFIR— LR — S CCAERERHEERMNRINGN, FUBAE 3R FaEETS, |
@O FABRFBROMRZR 5B INLPIVANE i
@ F-ADZIRERNULTVNT I TONTR
Q) A-=T>F—HFFEADEHL
@ HIEEEBRRRR (BERBOAR) LOEE FIRARRASERAESSONARIEIRSY)

19—y AR EFEROMRZR

— E et
\3 F—HO = REFML

PIVT—ITONER ﬁ @

A-T>57-4 1| B34S e

S S (SRR TR (DI

&OIMEDH AT

DATA GOo.JP

&DIELLVIGER &DERATES IR

18




M PS-LTEZFOAHEABKEIEOE R ERITADHEE

ZERHE-HE.BLXRAE. GE. MRGEDRRET -BEEREEREN KR THRATELS A HZTELTEI(PS-LTE) (S

-=n

DT, 2020 FTHORIBAIEMEZESH . BRE T -BAREEISSE LR DISERFEICHRIT S,

RGN EHERE FTRER (BRRE: FR29F11A) ]
QFFHERICA T3 s AKEFIH (T3S 7 HEFAROAKZTLLTENRIFR  [FR2FERFEA. BRESREIEREE]

EMNETE. TELTAHRBRELELOEFICHEL M OFERDEARBEESI-FBIR R TLEERICEE. ER,
ESETIE. AT EEFEESEBICH T EEQEFD ., B -BEREEFOERT —FREZAREET S, EF
BETERSMTOWSEERTI CTHALTEZFALEARF AR OBE R EER VLT —2 (PS-LTE) DIEENEAT
W%, (Al#tsZES )

ONS)




M PS-—LTEZOAHARKREOBRE  REHEHAOHE
D BEATAREBAICHALTLARREASU L OBEERORESE, BERS M RES, Bl $HER

NERKYEEBFEINSIDTHNIL, —ED=——XIH 5,
@ HAETHLENEERBHRD——ANHEINESIMIE, BHEIEEL TEREITOISE DA, IBIEMSRIEFL

/*(F%EL/C(A%&&%

HESICEWNTE,. FXEEBRERERATLEZEHBEEOERFRICALTWS,
@ FT I, SESFELEH(BEREH)ZHRFA . REHALTULKDLELH D,

(B F A B MOREIZAS =X TALRNIILDOHER., BiE &, BiE-#

BIERARSE)

BB, FEFD

KEAKRFOEHBICETIBEFRICEALT.PS—LTEZEL VAT LDEEITHRS=—X 0, FKFIALTVLERY
AT LDFREFICOVWTHABHRRDERZIRIET -0, LT OREZE.

(NEEMADIAERUVUETOHRIFHEZERRICULZU—RRE tga:ah8: 1608k, B% S AWK 120F1K, )
O,

: ELEZZHEABREFIHBEIZADT-, FTf-. BIAMICIE, BEEFE
H“Cli&( &Mﬁiﬁbﬁ?'ﬁﬁd)#ﬁﬁgtw R®H ot
Q@ MEMEFCTKENEEL, TONEFTHERAMICEHCLEZBEL-GE . EE N HEERENERSNT-
BERE-BEARATLERATLLISONT, J“JJH&‘X%L‘&%K%&%K%E AKX, F98EIZE H 1=,




M PS-LTEZFOAHEABKEIEOE R ERITADHEE

() AMILEERD K EX REAREPCTEELI-6EEZNRICEZY T EEE
(FR30FE1B30H. IR ER. BR-BE LB BEEHFESCEHAL) . ERTAMNERZEERE. B XREENANMARER. FtEXBLEZARE. DMAT)

D BERERTOA)ITS—Lib EEEBEE LB TR ERICELEELHA-1. BEBNELLLEH
LEBRLGI T,

@ BREHMEMEXTIE, AADOESEEZIZLALNEZ TV r—avEEALEEREE A Th-DT.
PS-LTETE#HRD AN TEHEEF,
KRR E S m\rwu—aﬂﬁmmm BN T ARSI S A EOETES L ED A RED K E AL,

B, BEZEBEA THETESVRATLABNIETKER G DEHEH

Lb‘é@f(i&b\b\

@ DMATIZEADBEEEREZEHE - TLVEW-0.PS—LTEQLSLEROEGEENAHINIZFERLEL.

PS—LTEDZEAIZELT. EROBEFZREEICE L THEMNIN D EFNICHREEZED I EHEELET D,
FOE. BRNOEBRDOEREEZHEZ-PS—LTEEAIZH->TOERMEH L., Bif- TETHOBIREEFERLTL
<o (AI#K9,10)




(38l M PS— L TEZON

22

] }:I:J /Ezyyd)ﬁffﬁ EFEﬁ/ </ d)}ﬁﬁ

E%%EH:B(%PS—LTEO)‘E A-*ﬂiﬁwﬁiﬂ(:our

EEAES

*FirstNet|ZFH LV T
2017 M LEEER

EL. 2021 LIRNIZE

EEEFE

2020 L HAFE TIC
ETOHIFETHEITT
T(RELH)

2015 MNHFEIRE
EBREX
2017 B FE 2R
EBREX
2020 (2 EEH
F3E

-2018F RKFE TIZ1H
FTCHRITEA
2020 FE TIZ/\YT
BAFE,

*2024F (A1) EWY
BifE) £ TIEXRIEK

BER/N\VR
o 700MHZ'FE‘ (2 X 10MHz)

Gal=AWAN
- (FEER )

e EH/NVKR
(800MHz . 2.6GHzHr .
1.8GHzT . 2.1GHz )

 EfpEEEE (2.3GHz
-

)
BHE/N\UR
e 700MHz (2 X 10MHz)

X E2REREBRBERICBLTIE.
PS—LTE*##5&9 5=
TR IT—0%F A, 2EEEIC
BLWTERBEEFIRTLINED
(iqzaﬂo

=== PANIIN
e 700MHzt (2 X 3MHz.
2 X 5MHz)

Gl VAWAN

FirstNet FEI1—H— o BFFIX65{EUSK 2018F 18 . £50MET by
AT&T (2545 (ZE HBA. LI (BEX DCEEL6DDHIFEETITHLY
LHIHARE) BE.EE). %) TFirstNet NetworkD a7 {8 &
k1 —H— B %9 DRAN(Radio
(DNIREBE B o AT&TIE. NW® Access Network) D E{E(Z DL
FFE) BECERAZIC T ARTOREFZRATS
#9400fBUSKIL  (Opt-In)CEERTE
=i
EE REY—EX BFXIESZEN PSITEOBARBIENTEY,
(B=-HB-8 & RAFEAIFEART D 1—)LE
2) DT, ERODRELTLS,
300 ED £
RE1—H—
KEREE SHHCHR. H2koA> L. BiESE T X2017FEFE
EEEE#H ZR BLEZE QOUERR) EENTLV A, 2006 EDRE
EF (TR T, B84, E. 2016FEFDOFE LIZkY., ZBEETHREIEX2020
2HOET) EER.ER.H RELRIZDOWNT HFIThof-,
R)D330HREE  (FFHES
HEEXE ERER.E 2018FE T HRITEATIE. E

(izolsfﬁsﬁ KRk, L?'—F %R
RITREFE BE. HFLF. 2
%

REREEBEEBKDIBEHKE
%4008 DHHS M, BRI
[%. 700MHz(2 X 3MHz) & U\ B
F#aZ=FIA,

IRTE. SEMARE R



[A#e] M PS—-LTEZFOLHE

BRI DB R REHHOHE | 23

BENETERT 7O DHEEE- [HREZEH ()

1. BA-E{Em

@ ERNTEHTSIVEL ERRELEOLMFILaARMMERENSZE,

@

I RAENBE S THI &,

2. #EFF B

® BELCHY—ER#EEEZRRTLIESICEVT, BAICERTSEELYL. BE. EEOBHINERINSI L,

@
®

PEEREROEESBRMNAETHIL,
[EEHEDILKDREILTEDE,

3. Y—EXRME

CICNICIGICI®ISIS)

KEBOEELEE
TY7 DR (EER. BER)

BIEDHEMEDRER @
Hih BB HER, D2D@E(E 0
BEEAREDM., BER-EIEE
B{E-HE.JIL—TEE. JILFXrXL

IARDBREN (RITOEXEFHERERZFLL)

IR DEEME - FIEMS - EF DR L

InRDEH, BEENFIZKDSAIEFAA.

TR E. WEAZE~DORE.
NWURTLDHA/N\—tFX 1 ToxE

BEEADEBRBEOEHMEICEELI-Y—ERDERLE
HeEE-HRED R EDB S

K E W F D S Hl 1

AT LDBITEHEIZEITS. IBEDI AT LEPS
—LTED &R AT HETE



(Al#10]1M P S — L T EFOAHARKEROS R REHAOHE | 24

Bim- EEEAEOZREDEYFICONT

AENEIZHFTAHPSITED R YT —IE /T E (Bl EEEERDEYA) L. KELUTDIBYICHESN D,

DR (EFEEEEED) RYNIT—0%FH 3B [E (EE) . A— A ST (Telestra)
Q@BEERYNTI—OELELTEEETANBEOIEE BB [EX

QERARYEI—EBERINT—ODINAT )RR TJ52 X KE (Firstnet, AT&T)

X BENREERLTOSEBREETE, RN I —IFBEZ(ICSKTLIALNEESNEABEABAINIEOHE, EEEBICEITHEEREIT DOV TILHER S,

EEBEAERICEATHEGHEIRA) Y- TA)IE, LLTDESY,

N T R N

D R BLEHEIRNHHISELY BRARYRT—ODIEIZKE
oy 0 BUERE-GREA R . KERFICEEMNECIALENNR
- BERORBRKRE)V—AD;ERATEEM HEL
o BEAXYNI—OUDOEFICEAINT . M - RLIEBFEIXNZEETD
@ BHE®RY BIZEE - EE TR - HLE[H-HRAREELTSAEEEN
koO—o . HE;—ZJE;:—:C(:EIJL,T:W<—I'J70)$ﬁﬁ7§“
A BE
o BEKXYIE. BEIC. hOLRMICEfERTRE » BEEAIORGEREICEAT M0ty HRAEKKERE
@ nNAT o TEHROEBFMAIZEY. BRHEEDFA T147 {RLTULVAFirstn
BN [ZEEMNB o BETARLNOBEARVYNI—HE  etZETE
DI E G

NoZHEFA . BAEICEVWTRLET 2E MR- EETROEYAICOVTRANDBE,



ﬁ%%&

~®®%&ﬁ®ﬁ£
DN D E
FARREAE DR RIZDINT

(BEZEM)

DEERODATRINREIZDINT




IRIEOEIRB(CE I DBImMOAKHEOMED

BERITHROERMEDR LZHLEELIC, ERFIAD—BOHEZRIS-O. THRI4FEDERE
REITEDE, BB AFRFORBBREN 2 —RyM(BIRFAR—LR—D) TORERH®E

 EBIREESEEIE

MEREIX. BREEOREXIIFE27TZEDISE

IEQBR AT RHFSIENS, ) ELIEEE. &

BEHSTEDSRBB/ERE . TORBEDORHKIIE27ED22F 1HOBRK (UTIHIK |
FIEWVS) [CREBSNE-BHOSLBBERTEDILDE A EI—R VORI AZ DDA

 KYNKRT B,

1

NETIRBBRIFREORHSN-FE(E

REFRDLAREIR

RFDFERBRUAMHM
REFADBI

i3 ISIOLE
BIRRmORESFT (HXETH EAL)
BESA. BEEHE

HBAES (MFHAMZERC)
BEROBEK, FEBRVEFRES
HEIRBO BB
BIEFEXIIBEEE
BIEDHEFA (REBDFBRFHRICHED LDER)
e RN

EEMRBY (BEREFICRD)

B FRIR DHAR (SEREFICIR D)

PV ®WOE

BOEMEITRRA] (LAITFTHEITRRAIIEND, ) 5B115)

EFROARER \

® EHOERBRUAEAM

Q EHEADLTL

Q@ EJREWBORIE

@ ERBBOFRESZT (EBEFFRR T RETH EAL)
(AFEEROGEIE TEREBBEERELL S ETHRE
XIGENEE ] )

® BRBERUVZEGREN
(BEZROGEIEEFREAEIRRDLD)

/

X BRIFRFICERBSN-FEDIL, A FERAOEFAORESMOFMBFRF L. T/ —REFOHRANOF AR




IREOEIRBICEAIDBRONKRGTEOMED

2 RIFNREHFEFZARLGVERROBE

(1) 2TOHEBZFARELTWHERD (BERERTHAENIEZD2)
EnxE. AR LEDFHEVLEARAFICRAOLLIERS
(- BrEr A, B, HIER. KA F)

(2) BEBORANIEFRARELTWAERZER BEHFEAR) (RRBIFENEFEIBERVFELIE)

BRNEFZERL. ADEGPRE, AHORE2OHRICEREICEADOSIEIRD
B EHICEAHLERRE
(- X EFEXA. EXEXA. FHEER. lEEXA F)

RlK#®

EEINT
WS
HYS00MHz LA
TOHLD

RSN DOERBTHOT,
ADEGRPREX (I H£DRE
DHERICERICEDLIERB

REBEZRXTSEMN

HEEX. B, EXREX.NAEZX . BERBEEXBEOBMOZR
TICRELGERREERBEREITIERD

REEL

BMEEZEMELE-ERB

HEBE. MESER ARTLESaVREEE EREERBF
AMEERICTBEGERBERBERMTHERRE

MIBEEERFIAR—LR—Uh iR

27



EAR R B EROIRESIE 28

SRS

BRBRFRFOERHFHRDA 57— *‘JH ,&'ﬂﬁi‘l'\ .l.\/\°—°/°)’C*O)’Ai'%t?ciaff’D’d'sEIZJﬂ’NSEF;%?b\%s
M%’éﬁﬁa&"bk}tﬂ'é%b‘éb@ﬁ [ BEDEBEREZITASESCTHI-H

RAZEFIU L LT BEREICY “ ] 5‘:5}” R /B '. i 7 e

1. IRt 51F%R

THEEFRICRB N TNASLILEMLERIER (P BB OFMGHRESFT. BROFMEEFN AR, 7T
TOESHF) TR,

2. BRBEROREFHEDHRESN TOGNERE

—B . BHSZFIESN S EIZE. RYRLA DN EWESEEXRGRENRAE T HIEELLEFER(EBDL LI
BT BEHE) IOV TIE., BHRIREON RN ESN TS, (BREBITHRIEIIEZED20D3)

BREFEHROEREFHEDORRESNTUENERE

ERAMATRAIE 1502 A L, ERICHSLTH, BREBITRAIE10KD2(12&Y,
— JE N— NRLTVWDRDERB AR LD,
215 SR ORGE ST BERTHOT. BRBEEHEAILOOREOARLE
Hs BAOERR i TR !
Z55  [BLRRTOERD BERRT _ e v o g g T
s A EBOEES B 7 AR ﬁ’iafgﬁmf BRBERBETILOLMEEEHE
TGES Y T E. 5 A LR gt | o
oo PRIEBCRENE KBS 5 |- fiiThE LR
T EEERG)DERD EBRMMERE ) .
EX . KD B E AT IR (M OR LSBT EEETOLD)
o POHEORER E. 5 AEEE B ERBD
T hRAREROESD Hh 5 2 EEA
5105 [HIEHORKRE i 75 2 L E K




FFOEROFIAICEHITBBHRDAFRICDOVNT

AR ETOHORRBDOFERLAAFOEN. CNFTROIIGIRMEAZTO>TETNDEDS,

 EEOTROFAIET HEROLE |

- ERAHIRBGES (TALWE B~ TRlIoROR)| <RI SRR BN ORBELOSE 5. AIEOATHON

RO REL D, A RIRT RELDERNEERENOT N - (RAESREEEREI B2/ D )voa
AADIER)

CER17E10B S BRRBE R B LMERE
(&, AT R RO %E;ﬁ€1
KOoNT=,
EFEOERINADEECENFAZDIZET HEHRELR
D DHEEFAICHEESN TS EREEE
@ E-HILTBGEA - ANEFAKROEEZERDSE., BEFAR
NBEREINTWSEREOEHBRVELZBEERICEHEDLIZDE
AN

ZHENT BAENEAIIERBOERFAMEEDOEYHIZONT
ZTOEAITIERD—BOENFRZRT LELIC, FRARMICEDHHIEN

ER17EEIER

@ QDEIRBD BB DHER

[ 15485 BII= R B DD EAH ]

EF ZLAHERDENFIRIZOLT, ERANDEBAZ &L T 4 mhn., EEDEER
R—=LAR—IZHNTOR (TR 18F4ASHER)

@ QNEBBDTRIL - 7HAy B (T2ILLER)

FR185F4RIZEM
® BFOERFAICEY LB KA F RO RBEER



TORFIKNTOMED

> KETIE. EIHPEAFHMEDEREUINTIAN A, BREISEMNFESFREIIFCCNENETNEE

»NTIAOWebH A+ TIE, ERBAF DAL EXHARRBDERARREE AR (ARBRAVMEIFAR)
(BFRIRRT)

> 452, 225MHz~T7.125GHzF D4FE D BIREE . BIRE S B &2, EFEAT D #EI HE AL D B R

31 NTIA(National Telecommunications and Information Administration)

B4 R UERDF| A

JREF 7L (A RIKR2)

TA)hEREEHKE EXERE |
32 FCC (Federal Communications Commision) 7 AJAH& REE

5]

BIEERE

" NTIAIZEITH T (AFRIKHRT)

FEDERAL SPECTRUM USE SUMMARY
30 MHz - 3000 GHz

NATIONAL TELECOMMUNICATIONS AND
INFORMATION ADMINISTRATION
OFFICE OF SPECTRUM MANAGEMENT

JUNE 21, 2010
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46

United States

Federal Allocation

Non-Federal Allocation

Federal Usage

216-217 MHz

Fixed

Land mobile
Radiclocation 5241 G2

S210 US229

217-220 MHz
Fixed
Mobile

US210 Us229

216-219 MHz

FIXED

MOBILE except aeronautical
mobile

US210 US229 NG173

The Navy operates its Space Surveillance (SPASUR) system in the 216.88-217.08 MHz band in the
southeastern United States to detect and track satellites and other space objects as they fly over the United
States. It also operates ship sensors and performs navigational accuracy testing.

The federal agencies operate telemetry systems in this band for research on various test projects such as high-
speed trains, vehicles on test tracks, convective storm data, telecommand, beacons and wildlife management.

The military agencies operate radio communication systems in this band for airborne beacon transmitter
locators, test range timing systems, and hazardous material suits (portable-to-portable) communications.

The military agencies operate radar systems in this band on a non-interference basis.

219-220 MHz
FIXED
MOBILE except aeronautical

mobile
Amateur NG152

US210 US220 NGL173

The Navy operates its Space Surveillance (SPASUR) system in the 216.88-217.08 MHz band in the
southeastern United States to detect and track satellites and other space objects as they fly over the United
States.

The Navy uses this band for ship sensors and navigational accuracy testing.
The federal agencies operate telemetry systems in this band that are used to conduct research for various test
projects such as high speed trains, vehicles on fest tracks, convective storm data . naval telecommand, flight

experiments, flight performance and characterization, satellite downlinks. beacons and wildlife management

The military agencies operate communication systems in this band for airborne beacon transmitter locators, test
range timing systems, and hazardous material suits (portable-to-portable) communications.

The military agencies operate radar systems in this band on a non-interference basis.

220-222 MHz 220-222 MHz The military agencies operate communication systems in this band that are used for tactical and training

FIXED FIXED operations. They also operate radar systems in this band on a non-interference basis

LAND MOBILE LAND MOBILE

Radiolocation 5241 G2 The Department of Transportation Federal Highway Administration uses this band for Intelligent Transportation
Systems.

US335 US335 .

222-225 MHz 222-225 MHz The National Aeronautics and Space Administration use this band for radiobeacons onboard missiles fo aid in

Radiclocation 5241 G2 AMATEUR payload recovery.

The military agencies operate radar systems and tactical radio communications systems in this band on a non-
interference basis.

The Army conducts research, development, test and evaluation of equipment in this band.

Lutt

For information on federal spectrum use in the bands between 225 MHz and 5000 MHz (5 GHz), please see
w.ntia.doc.gov/other-publication/2014/federal-government-spectrum-use-reports-225-mhz 3-ghz
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Federal Government Spectrum Use Reports 225MHz - 7.125GHz
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BE.ZOARIE, 2015412 A12225MHz
ML5GHzE T D RER#MIZ DWW TERSHN.,
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National Telecommunications
& Information Administration

o feN

United States Department of Commerce

Spectrum Management

Broadband

Internet Policy
Domain Name System
Public Safety

Grants

Institute for
Telecommunication
Sciences

Data Central

NEWSROOM PUBLICATIONS OFFICES ABOUT CONTACT

Home Featured Initiatives
Federal Government Spectrum Use Reports 225 MHz - Digital Literacy
7.125 GHz

BroadbandUSA
Each band report presents publicly available information related to the various
federal uses, including a narrative description, quantitative overview and Internet Policy
graphical depictions of agency assignments. Each report includes the following Task Force
five sections: Wireless Broadband:

1. An introduction summarizing the types of federal usage; poptii=

2. An excerpt from the U.S. Table of Frequency Allocations showing the National Broadband

current U.S. allocations and the relevant international and U.S. footnotes LB

that may authorize additional uses or impose limits on certain uses:

3. Atable listing the number and type of frequency assignments that NTIA has
authorized and a pie chart showing the percentage of frequency
assignments by general category,

4. A summary of the major systems and applications using the frequency band
or sub-bands; and

5. A description of future uses of the band, where applicable

The dataset used to preduce these band reports is available in a variety of
downloadable formats as of 12/01/2015. Each dataset includes information for
all of the frequency bands from 225 MHz to 5 GHz and consists of the following
data elements for each band: the federal agencies with frequency assignments
in that band; the type of radio services operating in that band by the federal
agencies; and the number of frequency assignments in that band held by the
federal agencies. Also, a dataset for the 5-6 GHz band is available as

of January 2017. A dataset for the 5925-7125 MHz band is available as of
August 2017

To use the graphical slider tool to view the report for a particular frequency
band, click in the highlighted box in the upper spectrum frequencies bar and
drag your cursor over any band of interest. Click that band in the lower
spectrum frequencies bar to download a pdf of the report for that band. The
reports can also be accessed from the text table below.
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335.4-399.9 MHz
388.9-400.06 MHz
400,05-400.15 MHZ
400,15-401.0 MHz
401.0-402.0 MHz
402.0-403.0 MHz
403.0-406.0 MHz
406.0-406.1 MHz
406.1-410.0 MHz
410.0-420.0 MHz
420.0-450.0 MHz
450.0-454.0 MHz
464.0-4566.0 MHZ
456.0-460.0 MHz
460.0-470.0 MHz
470.0-512.0 MHz
612.0-808.0 MHz
608.0-514.0 MHz
£14.0-502.0 MHz
802.0-828.0 MHz
926.0-932.0 MHz
532.0-535.0 MHz
935.0-941.0 MHz
841.0-844.0 MHZ
944,0-960.0 MHz

Go o Federal

Band Reports Tabe

960.0-1164.0 MHZ

1164.0-1215.0 MHz
1215.0-1240.0 MHz
1240.0-1300.0 MHz
1300.0-1350.0 MHz
1350.0-1390.0 MHz
1350.0-1392.0 MHz
1382.0-1385.0 MHz
1395.0-1400.0 MHz
1400.0-1427.0 MHz
1427.0-1429.5 MHz
1428.6-1432.0 MHz
1432.0-1435.0 MHZ
1425.0-1525.0 MHz
1626.0-1635.0 MHz
1525.0-1559.0 MHz
1559.0-1610.0 MHz
1610.0-1610.6 MHz
1810.8-1E13.8 MHz
1613.8-1626.5 MHz
1626.5-1660.0 MHz
18E0.0-1E80.56 MHz
1660.5-1668.4 MHZ
1668.4-1670.0 MHz
18670.0-1675.0 MHz
1876.0-1685.0 MHz
1695.0-1710.0 MHz

1710.0-1755.0 MHI
1755.0-1850.0 MHz
1850.0-2000.0 MHz
2000.0-2020.0 MHz
2020.0-2025.0 MHZ
2025.0-2110.0 MHz
2110.0-2120.0 MHz
2120.0-21B0.0 MHz
2180.0-2200.0 MHz
2200.0-2290.0 MHZ
2250.0-2300.0 MHz
2300.0-23056.0 MHz
2305.0-2310.0 MHI
2310.0-2320.0 MHz
2320.0-2345.0 MHz
2345.0-2360.0 MHz
2360.0-2390.0 MHz
2350.0-2395.0 MHz
2396.0-2400.0 MHz
2400.0-2417.0 MHZ
2417_0-2450.0 MHz
2450.0-2483.56 MHz
2487.5-2495.0 MHI
2495.0-2500.0 MHz
2500.0-2655.0 MHz
2856.0-2680.0 MHz
2690.0-2700.0 MHz

Hi#iL - https://www.ntia.doc.gov/page/federal-government—spectrum-use-reports—225mhz-6ghz

[ ium page.

225-328 6MHz R L. /. D EZHEK.
NASA, IRIILFXF—EEN. BHFE. T
EHIFZEOARTHHLTWALREZSH

225-328.6 MHz=z

1. Band Introduction

The band 225-328.6 MHz is used for a diverse array of land-based, airborne, maritime,
and satellite radio commumnications services by the military forces, National Guard vnits,
Federal Aviation Administration (FAA), Coast Guard (CG), National Aeronautics and
Space Administration (NASA). Department of Energy (DOE), and other Federal
agencies. Tactical and non-tactical mobile communications. mobile-satellite
communications, and air traffic control communications are the most prevalent uses.

METEOROLOGICAL AIDS (RADIOSONDE)

The most extensive use of the band is for aeronautical commmunications systems by

i military and National Guard forces to provide tactical and non-tactical ground-to-ground.
e air-to-air, air-ground-air, and air-ship-air communications; and the band is used for Air-
3300.0-3500.0 MHz Traffic Control (ATC) at military air bases and atreraft carriers, and by the FAA at
il civilian airports used by military aircraft. The Coast Guard uses the band on its ships and
i i il 201758 A B atrcraft to carry out its mantime search and rescue mission and for homeland secunty;
A04.9:4800.0 MH) and NASA uses the band for ATC communications on various atrcraft.

4400.0-4500.0 MHz
4500.0-4800.0 MHZ

4800.0-4840.0 MHz The band 225-328.6 MHz 1s reserved for nulitary uses by North Atlantic Treaty
::‘;::::::: ::z Organization (MATO), 1ts member nations. and other U.5. allies. The band is
0T 0.5070.0 e harmonized among NATO-member nations for secure communications.

6010.0-5030.0 MHz
5030.0-5250.0 MHZ
5250.0-5255.0 MHz

5255.0-5250.0 MHz

s semo i COIEH. 2 BIRBEBILETE. 3 BUATHET
= EORBBORERBEBCLOBIE, 4 £
seas 01250 i B AT LOEAKRRGRIFAREE. 5 15k807%
PR EF FET B 2 AC 8k

(ML, RR—UFS ]
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BRBERRREFHRICARLTWNSES
(M225-328.3MHz | D ERHE AR R E )

225.328.6 MHz

225-328.6 MHz

3. Federal Agency

2. Allacations 3

2a. Allocation Table

The frequency allocation table shown below is extracted from the Manual of Regulations
And Procedures for Federal radio Frequency Management. Chapter 4 — Allocations, Allotments

e

Federal Agency Frequency Assignment Table

The following table identifies the frequency band, type(s) of allocations(s), types of
application, and the number of frequency assignments by agency

225-328.6 MH:

4. Fregquency Band Analysis by Application

The band 225-328 .6 MHz has been reserved for military operations by NATO and within
the individual NATO member countries. The military nature of this band has also been
‘maintained by certain allied and friendly nations outside the NATO alliance such as
Awstralia, Israel, New Zealand, and Saudi Arabia; and by the European Cooperation
Partner nations and the Partners for Peace nations.

4a. Mobile-5atellite Communications

Satellites operating in the mobile-satellife service in this band are used by the military
services and the Coast Guard. The military mobile-satellite communications networks in
the band serve ships at sea, aircraft, land-based forces. and a variety of other U.S. military
fixed and mobile terminals used by mobile users. The bands 225-322 MHz and 335.4-
399 9 MHz are the only bands below 7250 MHz available for Federal Government
‘mobile-satellite communications. and the narrowband satellite links are frequently the
only reliable means of communications.!

The military makes extensive use of the mobile-satellite service operating in this band
‘because the electromagnetic waves can penetrate foliage, inclement weather. and urban
terrain including concrete-reinforced buildings. Small antennas can be used at the earth
terminals making it easy to transport the stations. There are numerous satellite earth
terminals currently in use by the military, many of which are small and portable enough
to be carried deep into theaters of operation.

The Federal use of the band for mobile satellites was initiated in 1978 with the Navy's
Fleet Satellite Commmumnications System (FLTSATCOM). a constellation of five
geostationary satellites operating in the band 235-322 MHz, channelized into the

at 243.855-269.95 MHz and corresponding uplinks in the band 292.85-

and Plans. Federal Frequency Assi Tabie
Table of Frequency Allocafions
United States fable Sl é - £ E H

§ . § E . | |8 |3 e |k E g
Federal Table Non-Federal Table FCC Rule Part(s) E i |E 5 55 3
505 e F] £ E $E|E|E H £ -4 B
P B2 |%F| % |GE[E [E)EE|ge 5| |8
oBLE 2 3 3 ] E|EB5 |& B |
o 7] =] 4 ] m
B TH T i' . e —
FXED 1
MOEILE — B
5111 5199 5256 G27 GO0 51115139 525 £ £ .
] an = e = £ I ——
FXED ]
MOBILE fm e e = 5
G2T G100

Toesiten coe
e IZawe
FXED
MOBILE . .
3b. Percentage of Frequency Assignments Chart

usa42 a7 us¥2

The following chart displays the percentage of assi

for the

chart legend below for the frequency band 225-328.6 MHz. The greatest use of the

for Air/Ground/Air operations.

5.111 The carrier frequencies 2 182 kHz. 3 023 kHz. 5 680 kHz. 8 364 kHz and the frequencies
121.5 MHz, 156.8 MHz and 243 MHz may also be used. in accordance with the procedures in
force for terrestrial radiocommunication services, for search and rescue operations concerning
‘manned space vehicles. The conditions for the use of the frequencies are prescribed in Article 31
and in Appendix 13. The same applies to the frequencies 10 003 kHz. 14 993 kHz and 19 993
kHz. but in each of these cases emussions must be confined in a band of = 3 kHz about the
frequency.

5.199 The bands 121.45-121.55 MHz and 242 .95-243.05 MHz are also allocated to the mobile-
satellite service for the reception on board satellites of emissions from emergency position-
indicating radiobeacons transmitting at 121.5 MHz and 243 MHz (see Appendix 13).
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317.325 MHz * The Navy began upgrading the FLTSATCOM in the 1990s with the
UHF Follow-On (UFQ) satellites. The UFO satellites offer increased communications
channel capacity over the same frequency spectrum used by the previous FLTSATCOM
systems. Each UFQ satellite has 39 channels with a tetal 555 kHz bandwidth. The
satellite pavload comprises 21 narrowband channels at 5 kHz each and 17 relay channels
at 25 kHz." These channels are used by the military agencies for tactical communications
on land, ships. submarines, and aircraft. The Coast Guard also uses channels on the
‘military satellites on some of their ships.*

! Statement by VADM H A Browne, USDEPCINCSPACE. SWarF 2000 Interim Report, July 18, 2000.

? Department of Defense Interface Standard, Intevoperability Standard for Single-Access 5-kH: and 25
kHz Satellite Communications Channels, MIL-STD-188-181A, Appendix A, March 31. 1997

? Fact Sheet, Ultra High Frequency Follow-On (UFQ) Program, PMW 146, Navy Comnmmications Satellite
Programs, Program Executive Officer for Space, Commmmications, and Sensors, San Diego, CA. Revised March 1,
1999,

* Spectrum Management for the 21" Century, The President's Spectrum Policy Initiative, Dept. of
Commerce, March 2008 at B-215. (The Federal Strategic Spectrum Plan).
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4h. Research and Development, Testing, and Evaluation
The military agencies use the band for research, P . testing, and evall of various

types of communications and sensing systems. The military agencies operate training center
instrumentation systems in this band for data links connecting battle simulation systems on
participants” platforms (airborne, shipborne, or surface) to central processing facilities

w

. Planned Use

The Navy has launched the next generation mobile satellites, termed the Multiple User Objective
System (MUOS) that use the bands 243.525-270.05 MHz and 280-320 MHz. The MUOS is
undergoing testing and is not fully operational as of September. 2014. The Navy has awarded
contracts for the MUOS, and overall. the MUOS will be $6.4 billion system. The MUOS
enables communications to various terminal devices such as handhelds, laptops. and personal
communications units. To support legacy systems, the MUOS will use a narrowband system of
64 kbps/channel and below.” The MUOS will use wideband-code-division-multiple-access
(WCDMA) techmology. the same technology as some forms of the third generation (3G)
commercial cellphone technology:. * The capacity is 4 Mbps per antenna beam.

Other than the increased mobile-satellite communications. the planned Federal use of the 225-
328.6 MHz band in the foreseeable future will essentially remain the same as the current usage.
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