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MulteFire Evolution and Roadmap

Traditional LTE & | Select regions Warldwide
5G ecosystem | le.g. Us) deployments \
Requices licensad
spectram anchor | LTE-U LAAIELM EMTC!NB-IOT /
IGAF RA, 17 GPF Rel 13114 3GRP Rel 13 and hepond 5G New Radio {NR] Based LAA
AGEFF Kol 16 work item \
Standalone 5G NR in > 4
unlicensed bands

F5FP Rel, 16 work item

MulteFire 1.0 MulteFire 1.1

M ulteFire alllance drives standardization

Broadens the LTE & 5G
cellular ecosystem
Operstes in unlicensed New deployment

ard shared spectrum opportunities

Expanded |aT support In
unlicensed spectrum;
Adde 1.9 GHe {5 MHz), 14 GHz

5G NR-U Solution

KulteFire Al

L\

ZaN

Standalone Deployment
in Shared and Unlicensed Spectrum

800/900 MHz 1.9 GHz 2.4 GHz 3.5GHz 5 GHz

[Regional) (Reglonal )l Global ) [USA) (Global)
= £ T
= = =
a3 - A
MulteFire 1.1 eMTC-U
Brosdess range of narmowtand o7 s 2
3 3 :.|1,...|.—. FEr. '
MulteFire 1.1 NB-loT-U

1. 4—1 Multefire #8#&
(88 : MulteFire: Reliable Wireless for Industrial IoT)
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BighaEh, BANEDH SN TS, CBRS TIXIGAT - BrREE A TOHM L EK
M RAHEIT (SAS : Spectrum Access System) AALVLNATLYS
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FXOBEORBESHEZEEL., AR PHS LOXAAEEERICHEZET 505
P EARE LERBIRERE LTV, AR PHSH—EXDETHEHESL
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3550 3600 3650 3700 Non-Federal Incumbent Protection

CBSD management based on Federal and - % SAS-2

| Federal Incumbents (Shipbome Rader test sites) : t‘

| FSS Earth Stations (spaceto-carth) | Al s FCC Databases l SAS-SAS interface
Priority Access (PA) BP"IQD‘”"S;“& Esc
\ SAS1 il % @

I (< | —

SAS-CBSD interface '
Federal Incumbent

Incumbents are protected from

Incumbenis interference from PA and GAA. Detection
(Shipborne Radar)
PA is protected from GAA, and the PA
Priority Access (PA) License (PAL) per 10MHz block wil be

auctioned in each license area. [cBsp41 cBsp2 cBsp3) CBSD4

o e
does not cause harmful interference to PA
and Incumbents. t

DOJ DO] Use SAS-assigned channel(s) Doj

on PA or GAA basis
EUD EUD EUD

SAS: Specfrum 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 REFEO NRIEICDOVTRIETS BENSH S,

1. 5—1 3GPP TNRIEAMESINTWLNS/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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13 1 IERETIL TS FEETIL 1 THEQHEIRTEL FABEETILINE 2 TE
WBEEKEDIRENZTET )L Cifst JU:T‘@#'JUTE‘_T%HL \i5
i KEFH, BTSBOBESISMHUAD &I 3 EME(E T
BN - ESSEEDBS - [B—ERREDRS HETERL HILO>=a2L—>3
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sSXGP Fit 333 753 2043 24.53 7.99 12.09 19.99 24.09 21.43 2553 10.99 15.09
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B TIEITSROMEREZENED., HH. ARHATYS T ROMEREEL L DHEEED
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sXGPF#% -3.11 -34.11 7.02 -22.88

WFSHLEMBDGEEIE. T4 TAOMEREE L L S5-OEATEETH D, BT EHEE
EBEFT#HE BEAEME BHE) OBEE. T5ROHE E#%é HHE. ARET
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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]

f: FREMHz]
d- [RGB (km]
c: FiE3.0x10°% [m/s]

FRIDADOREENS = 4nd?’ TRIN, TRIILF—(IREETE - =EICEDT 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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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 (E)
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) (A8 T D4R L 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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