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unlicensed bands
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M ulteFire alliance drives standardization
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Operstes in unlicensed New deployment

ard shared spectrum opportunities

Expanded |aT support In
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1.9 GHr {5 MHz), 14 GHz

5G NR-U Solution
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Standalone Deployment
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Part 90 Wireless

= L FCC Databases SAS-SAS interface
Priority Access (PA) 3 \ ESC
Broadband Service
SAS-1

SAS-CBSD interface .

Incumbents are protected from
interference from PA and GAA.

Federal Incumbent

Incumbents Detection
Proxy/ (Shipborne Radar)
Network Manager
PA is protected from GAA, and the PA
Priority Access (PA) License (PAL) per 10MHz block will be
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D Oﬂ D 05 Use SAS-assigned channel(s) D Oﬂ

on PA or GAA basis
EUD EUD EUD

SAS: Spectrum Access System

ESC: Environmental Sensing Capability

CBSD: Citizen Broadband Radio Service Device
EUD: End User Device
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1. 5. 3 4G/82 FDNRAEDHEHE

FHRBEFESE RFREGHEMSFEE FEHAKENSNMILBEIRATLEERICT
4G /N2 FONRAEIZDWT DRREAED N TIND K SIZ, 56 ZRHICER I E S T-
HIZIE, NRIZEIY B ToNSFHRFHOS LG LHLFTE. ERIFHEDORULLTE TE
ALTWABRHFEHFEDONRIEOMAEZHEDLILENH S,

RERANED SN TULBEEED 46 /5> RO NR eI, 700MHz, 800MHz. 900MHz,
1.5GHz. 1.7GHz. 2GHz. 2.5GHz & & UF 3. 4GHz., 3.5GHz /N> KA ZR TH B HY. sXGP
BFRDA—RXTEHSBand39 £ 3GPP Tn39 & LTNRIEAVRESNTH Y., DL

REKRGEEBER. M3 REFED NRIEICDOVTRIETS BENSH S,

1. 5—1 3GPP TNRIEAMESINTWLS/NAVFK

Table 5.2-1: NR operating bands in FR1

NR Uplink (UL) operating band | Downlink (DL) operating band Duplex
operating BS receive / UE transmit BS transmit / UE receive Mode
band FuL tlew — FuL_nign FoL low — FoL_nigh
n1i 1920 MHz — 1980 MHz 2110 MHz — 2170 MHz FDD
n2 1850 MHz — 1910 MHz 1930 MHz — 1990 MHz FDD
n3 1710 MHz — 1785 MHz 1805 MHz — 1880 MHz FDD
n5 824 MHz — 849 MHz 869 MHz — 894 MHz FDD
n7 2500 MHz — 2570 MHz 2620 MHz — 2690 MHz FDD
n8 880 MHz — 915 MHz 925 MHz — 960 MHz FDD
n12 699 MHz — 716 MHz 729 MHz — 746 MHz FDD
n20 832 MHz — 862 MHz 791 MHz — 821 MHz FDD
n25 1850 MHz — 1915 MHz 1930 MHz — 1995 MHz FDD
n28 703 MHz — 748 MHz 758 MHz — 803 MHz FDD
n34 2010 MHz — 2025 MHz 2010 MHz — 2025 MHz TDD
n38 2570 MHz — 2620 MHz 2570 MHz — 2620 MHz TDD
n39 1880 MHz — 1920 MHz 1880 MHz — 1920 MHz TDD
n40 2300 MHz — 2400 MHz 2300 MHz — 2400 MHz TDD

Hi B8 - 3GPP TS 38.104 version 15.3.0 Release 15
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- 2023 E 3 AETHIBEINDINBPHS H—ERDHIH c h DIRE, RV, A PHS —
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My BHI&EL, HFZEM2 T+ FICRIEMIEHRUVHAKRFEEREL 1=,

2. 2 sXGP AKX 5SMHz SRFLDRATYTAIRRY ERERTE

SXGP AL SMHz SR T LZ 2 X v ) 7EMT S EITHL, X TLIZH L TUTOR
EHRTE M RATLORRBFEHICE ITATERNOBEDHRE) . sXGP Hk., FH<
NENICERIFTDHIELEET D,
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2. 3 N2RPHS LOREIKEIEA

N PHS (X, 2018 £ 3 ARICHRELHZFERT L, 2021 F£1 ARIZ—HH—ERZHK
T, 202 F3 AKRICETOY—ERZRTIDFETHAEMND, NRPHSD ST«
VORERICEDLTEY ., —HOBRRRICEYNBET D ENARRELG DTV D,

LOL%aEA L, BMITOARPHS 2y bT—DICEEZMA. BIRBEEZEETH_LIE
RETHE MDD, NRPHS DFIEIF vy RILZRET HEELHIC, AR PHS OFERETF v
WERFY Y TEVRIZEDERZRE LIz, AR CH->TIE, BE PHS A=, DECT
FREDHADODF Y )7V RABEEL L-FEERFROFEICTEHLEZETILE
(2. 3—1) #@ALT=,

I L4 (=L2+L6) I

(272.5m) v
L5 (=L2+L3)

2m) EEEH=23dBm
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PHS

#EB|H=36dBm ~. L1

Vo7 HliS=16dBi S L2
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h O 13
PHS (24.6m) " SXGP
=T = 22dE BEfS8H=20dBm
,:;?;ﬁgjgfgﬁ 727 RlB=2dBi
EH 1 BEE# (m) @®fEE (dB)x | ¥+ U T7EURIEGB) | BE (EHR)

DRBPHSE B ZE IR E S 36 dBm LA#2ER 272.5 110.6 -54.6 |D+@+B—®
QA EPHSE 1 B ZE h R 715 16 dBi L5#2 % 51.2 88.8 -62.8 [®+@+®—®
Q@ RPHSHE BN R ZE IR E S 22 dBm KEREWETIVICTER
@NRPHSTE BN B ZE iR FI15 0 dBi
©sXGPER#EZE hig A5 4 dBi

2. 3—1 2ARPHSDEFEF v RILICHTE2Fr V7O REBEHETIL

ARETICEHELLER. sKCP BHELAFHOXI YV TR ERITTIHEEDXFYUT
t U REIX. L4 DFFRRTIE-54. 6dBm, L5 D#FI&TIX-62.8dBm & 755,

NHLDIEIX., IITD sXGP AR MHz S R T ALIZH TS, HENAFHEOXT YY) TR %
RITTRBEDF YT EURIETHZ-64BnIZBEEINDT=6H. NBPHSBEEF v R
DRELZEELGZED. RITORATEBOERRFBEN LGN L ELD,

T, DBPHSOTLARY VT —ERN 2023 E3 BETHESINDIEEEEL,
AR PHS DFIHF ¥ RILEEHETHF v ) 7ESEB|IY LUTHNIEE L, sXeP AKX DFI
ELBICRE SNz, sXGP Hi. FHHOLOFERFOREDEE. 2. 2—1RUK
2. 2—2M&BY. DRPHS DFIEIF ¥ RILDREREELE LTHRITIIENELTH S,

BE. ARPHSOFIHF Y RILEEETHIXFv ) T7DEYEBTEESL. B DL sXCP AK
DREEBDIEIRIZDLTIX, RO PHS —E R DR R K% U DECT AKX DILERED
BREZHFEZARERIT LT S,
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2. 4 HEPHSAXELDREKMHLA

KIE sXGP AR SMHz R T LM 1 F ¥ ) F7HEIFTTHA A LB HY . RKEBEPHS AKH
5 sXGP AR ADFATITHEA TULVELY, Fiz, sXGP ARXDFEILTOMHz X TLD 1 F+
) 7 %#ECE LRI, BE PHS AXXDFHIEIF ¥ = JL (1905. 35MHz K TF 1905. 95MHz) % #F
f=IZE& =M., BE PHS AKX DFHIEF v RILEFHHIHF ¥ RILIZBITT S LK Y., sXGP
AREBEPHS AXZE—HRICHEF LIKET, SEEMZEITS sXGP A= 5MHz X7 L®D
2x v Y T7IZMA. BEFED Oz SR TL1FXv)T7HLESD. BE PHS 5 sXGP IZF8179 5
ZEMNTREE D,

&Ko T. BEPHS AXOHFHFEF v RILZECHEFOBEE PHS AXDORE. RU. BE
PHS AR 5 sXGP AXADBITREZEFEZ. AR TIEIEETE (1893.5—
1906. 1MHz) 12 sXGP AXDF ¥+ ) 7 HEMLLEWNI E LT B,

BE. BETEHAD sXCP ARXOHF-LF v ) TODEMIZOVNTIE, BEPHS AXM S
SXGP ARXANDBITRRE LB FAMERF TSI LT S,

2. 5 DECT AR &DEIKREE

DECT A= & DEKEIAIC ’DL\'C(i Bi77 DECT XD RFEZZEE L. AHRFATIEL. B

EHE (1893.5—1906. IMHz) (2 sXGP ARDF+ ) 7ZEMLGEWNWZ EET D, Ff=. 5[
BT % sXGP AXDF2 £+ )7 (1914, 1MHz) Ao DREDLBE L. sXGP AR DHIE LB
(2. DECT A=X®D F1 &+ 1) 7 (1895. 616MHz) . F5 F+ 1) 7 (1902.528MHz) ~DReEE LT
MESNT=. sXGP HHg. FEALDTIERFOBENEE, k2. 2—1RUK2. 2—
20EHY. BFEDODECT AXDEH LAIDF )7 THSF6 X+ )7 (1904 256MHz) (<
LRETSHET S,

BE. BEFEAD sXCP AXOFH LX) TDEMIZDONTIE, BRAEDLR PHS FHis
HEE 1.96Hz FHTOD DECT AR DREIRMILRDIRFTF EAHE T, BRI S LET D,

2. 6 sXGP A= 5MHz o R T LRIDE KR

sXGP A= SMHz & R 7 L L fthd sXGP A= 5MHz & R 7 LARID FREELRIZ DU TIE, sXGP
FROFEILEZ, BE PHS A=, DECT ALt ﬁtﬂﬁLLﬁ?v*wﬁE®$VU
TEUVRICTHAZTIZEEENTVNS, CHEBEL., SELEMT 5 sXGP A= dMHz &
ATLD2F ) 7OFRAKIZEWNTE, fthd sXGP 7':7:'& 5MHz 2 X 7 LRI REREIFERAIZD
WTIE, ﬁﬁ@Lﬁ%V*wﬁ§®$VU7t>ZﬁEFT tATHILET B,

HE. sXGP AXXER L TDD AR D LTE TlE, BEHEET 52X TLRBILGSESIZKY
BonBEERZAIT (LT, IPSEEEFT] LWV, ) ZRITTL—LOUMERE%E
TULERTBAEICKYERER > TS, sXGP A 5MHz & X7 L & fthdd sXGP A = 5MHz
DATLEY, FYVTEVRICMA, GPSEEEFICKYRHZLDILIZELY., sXGP A
X OMHz SR T L&D sXGP AR bMHz S R T LMBEEL-HEEH L YRE L= ERA A i
L1 d,
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LMLEAS, GPS EAEEEZTTIC L1= sXGP D 7 L—LDRIHEREIZ D L THEREFREK
ELTHRET S LIE. sXCP AT TZERDOFAZE. #thad sXGP A= 5MHz o X7 LA
EIBZENFEFEZONLGWER., ND., GPS HEEESDIMEBAH L LMEFITOEREY
(FHZ ML, BHRGBMTOIMAZBRW-ERIL—ILE LTERET S &% ARIB-STD &
DERMBMREELTHRET S ENEFLLY,

2. 7 EFREHOEMN

RO BB HER B OHRFMFEERAICH T, sXGP REITITD— RN G RHFFER
ERRICERDBZLEREREZE#ITH-OIC TEFRZRTBRESRRBRUVERRIE. &
ZICHITACENTERVRBEET S E, | EVSERNMTESATLS, LALEDA DL,
LTE Z#BIC1E. BRBOBEARMELRABEELCLIERICHHL-BEROEELHY. =
DEDGEBRDEMBERN—RELEEEZ sSXPHEE L TERAISIFELELTETY
e, EULHERENAEEND,

BEAFMICE. BRKSRVERASISELCIERICOBMIN-EZERKIZE T ST ERERN
LEDEHIZIE, BRAOEFRBTTO LV LEICEVWTR—4ERET SR EDLEEAICK
Y, SRRMEERBOBM TEEEREL LTOR—MEHIFETEEHILEHBRT LAY
BETHD. Fl=. sXCP AKXFEAMIZIET—DBATOY—EARETHY ., WmREKHEEFR
BICEDHSimKFRE (HEERRERKZED) ELTOERLGELIBETILELNDHD
cEREML, BRIKAEERREIIDMAIRELE LGS TH-O TH., HETR—DHEAD
HTONEEICIRET 2R EDFHRABETH S,

2. 8 M. MERRUVINEIZEITLHFH

KEMMAACMEEARVINERNFIZHE ITHIEFEDERFEE LT, HEBE PHS 7
ALTWAY—ZAWNFELTHEY. HEOESEFAIZMAZ, [oT Ry bT7—2 L LTOFA
MHFIhTWS I EML, BEPHS ARXDEHE LT sXGP ARXDEAMNERAFINTILND
Fithb,

sXGP AL TD-LTE AR D=8, FEENBEIVTICASBEELICERINDSELSH
HBALDTYESITERLEZBAHTEEIA TS, ARERMESTHA TG TER
SNEE. B D SXP SR TLBTRENRET DS ENEZOND-6H. ERINEHA
DTEREFEZ—DERNELMLTOEREINTINS,

LAL. M. MEERVIEOHEMA. LETFHABEFENATLSERDIzH, —DERLE
BFRICEMEADITNEIEETHDIEEA OGNS MDD, WED—DEATORAIZM
Z. Mof. MEHERVIIEL—OBRNERZDOIT) 7L LTHAMTEEE T 50 0EL) 1 Hl
ERENEFEND,

2. 9 O—AILSGHDT7oHh—ELTOFMA

A—7A)JL 56 TRIAMREGREIRE & LT, 28. 2-28. 3GHz AN S THIICHIE L S 4. 28GHz H
BU 4. 76H: FTADIESREFT ENTNESECATHAS, A—HIL56 [FEALH. 46 DA
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VISEHEME (Foh—) ELTHET S NSA (Non Stand Alone) R TERMBIAEH
BENMBEEINTNSN, BR7UA—E LTHARRERGIGDA U TTE,. BESF
BWA, tthisi BNA, EHEEBEXEED GREINATWVNDLEZATHD., ChlcxtL, O—AhL
56 LRILKBATORANRINELES sXGP AXE. O—AILSCDT7 o h—¢ELTHAT
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SEEM 1 HAFHRETEALEEGKRETLIZONT

HAZHEREICENT, MEREE. PEMREMEHICHALEERETLETRY . &
BUTEHRETILTHAVTLSXHE (log) FETEMN 10 ELL2ERARMATH S,

1 BHHZEREGEHKRETIL
BHRZTREREXRILZ. HEARA Y FOIRILE—DBEDOARICHEET 3 & S5 G EEBEC
EWTRINSIGIRBELXXTH S, EIRIEX LABIORXELUTIZRT,

4dnfd 41
) = 20logf + 20logd + ZOZog( )

4nd

= 20logf + 20logd + 32.4 [dB]

fo K% [MHz]
d- EEEfE [km]
c: JLiE3.0x10° [m/s]

FRIDADOREENS = 4nd?’ TRIN, TRIILF—(IREETE - =EICHEDT D, £oT
GHRBXFIERO —FICRILFIL THRET S EICG D,

2 EBAEHETIL (Rec. ITU-R P.1238-6)

7 BE

BRA®D Wireless LAN Z EDERMAEICAVONAIREDCA T4 ADN—T 3 UG E
[k BIELEZEELI-ETILTHS, Rec. ITU-R P.1238-6 ERNEHEETILDIEIRIERIIR
XTEZLNB,

Ltotai=20 1 0gf+Nlogd+Lf (n) -28

— < C.
f : BK#[MHz] (900MHz~100GHz)
d : pERE[m] (1 ~1000m)
N : EEBIERIREL
B EiEZERMH e
900MHz — 33
1.2-1. 3GHz — 32
1.8-2. 0GHz 28 30
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Lf(n) : KIRABK (RO#ZEN £T5)

iR FEiEZEr E$
9 1 7a7—)
900MHz — 19 2 2a7-)
24 3 77 —)
1. 8-2. 0GHz 4 n 15+4 (n-1)

14 FERDIEH
AKETILIEITU-RSG3 I[CTHREFESNIZETILTHY. Wireless LAN #EDH-EBATFH
BRETT—RMICALLONA TS,

3 SEAMCAT ¥i3EEETIL

AR ORTLBOFHEMEE LT, #iE ITU-RSM.2028 TRENDEVTHAILBAL a2 L
—2aVIZE DL FHEHMEY 7 b2 = 7 SEAMCAT (Spectrum Engineering Advanced Monte-
Carlo Analysis Too)h'$% %, ZDYV 7 bz 7IE3I—0 v/ CEPT ® Spectrum Engineering
WG TR, EHFEFEIRATLZRDLELTZLDVRTLFHREFIZAVGA TS
EiEZEH D, SEAMCAT TERYTAEFTEREBETHRHEDEDEIRETIVICIE, BRDHL
BREETILNAESINTWS, GHRIER. RIE. BIRBERICK >TEREBEXRZ RO LK%
DIFTWS, EIREXRHERXZSR1 - 11277,
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sxR1—1

SEANCAT #i5REETIIL TRV A IEEREHER

EREE || RS R85
5
(Hp — Hp)?
d < 40m L = 32.4 + 20logf + 10log [dz + T]
L =69.6 + 26.2log(150) — 20log (@)
f
30MHz < f < 150MHz —13.82log(max{30; Hp})
+ [44.9 — 6.55log(max{30; Hb})](log(d))a
— a(Hy,) — b(Hy)
L = 69.6 + 26.2log(f)
—13.82log(max{30; Hp})
150MHz < f < 1500MHz
+ [44.9 — 6.55log(max{30; Hb})](log(d))a
P — a(Hy,) — b(Hy)
il L = 46.3 + 33.9log(f)
—13.82log(max{30; H,})
1500MHz < f < 2000MHz .
+ [44.9 — 6.55log(max{30; Hb})](log(d))
— a(H;,) — b(Hp)
100m < d f
L = 46.3 + 33.910g(2000) + 10log (M)
2000MHz < f < 3000MHz —13.82log(max{30; H,})
+ [44.9 — 6.55log(max{30; Hb})](log(d))a
— a(H;,) — b(Hp)
L = L(Urban)
A . 2
;:E . {log [(mln{max{125:,f}, 2000})]} ey
% Lurban) i 348 T OARMHE R ME
L = L(Urban)
—4.78 - {log[min{max{150; f}; 2000}]}?
A +18.33 * {log[min{max{150; f}; 2000}]}
" —40.94
¥ L(urban) | 3BT ORHAR JAf
L = L(0.04)
40m < d < 100m - 0.04
[fi‘;g(g,?) _ltl)f; (o.oﬂ] x [L(0.1) — L(0.04)]
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_cT

a(H,,) = (1.1log(f) — 0.7) - min{10; H,,} — (1.56log(f) — 0.8) + max {0; ZOlogI;I—T(;l}
b(Hp) = min {0; ZOlog%}

0.8

1+ (0144187 X107 x f + 1.07 x 1073 X H}) (1og—) 20km < d < 100km

{ 1 d < 20km
20

—6&60

f: RR#[MHz, 30~3000MHz]
hi: #FEBRT VT F&Em]

h:: ZERT VT F&Em]

H, = max{hy; h,}

H,, = min{hy; h,}

d- BB [km, ~100km]

COEHRIBAA THE LERNVEHERMGRIBR L Y/NSIMEZTIHS. L IFEAZE

FIGIRBXEICEEHRZ 5,
BE. ZR1—-TITRSNATVRRE (TR FEHEOESEIEDFENEEL TL

SN EETT . MADFHEEHAR, REFORET SHEMT. BIOEEH R ERS
BEEEICHEYEHSNBEEL TOGENMBOZ EERY . ARMESEERDOIEAR
[CEUVER. BYOBEYHA G VEIT gD Z & %2Rd . BR & LTHIA 300~400m LLIA
ARIT TS &S @M, HEit, BFRGEENZET S,

AR TIE., THTEETIL) ZEAHLT=,

4 SEAMCAT #i3k% - TiEBf{=ik (SRD) ETIL

Z 0 SEAMCAT ¥h3EZs - sEFEBE=E (SRD) ETI/LIX. CEPT A aIEEH=HEICREd 27O
I FF—LTHRESNEZEGIRETILTH S EZELELEVNVTOTTIES (1.5 EE) T,
FHAGEEEE (100mi2E) THREL, REALFLFEFERBELOEEF#EEL TS, AR
BHERETILTIL 2 SEANCAT #iiERETIILDEMREBEXRHEXDOF T,

b(H,) = min{O;ZOIOgi}
30
ZTRERICEEMASZLETRET S,

b(H,)=(1.11og(f)—0.7)-min{10; H,} — (1.56log( f) — 0.8)+ max{o;zolog%b}
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