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Study Group AiLk EAY ., 5GHz HZE ALz IEEE802.11ac & 60GHz Hw& AL i
IEEE802.11ad MET S ht-, BEEEFTS 4R 5 FIL—F(TCad)l2H WL TIL,
Wireless Gigabit Alliance (WiGig)h\E®HT- MAC B & PHY BAIRESIh, RELT
WiGig BREMNZDEFREICMY ANSN TS . ZOERIZ.EREFEE L =&KX 10m
BREOBEEERT. XA 7Gbps EVWT—2REICKHIET HEAICHY. Ly avEk
HMFL-FEFE 24GHz/5GHz & 60GHz MiZ Y —LLRICEYy a HiYEBEZT S
FST(Fast Session Transfer)#gEMNEH > TV, Ff=. NRAARPEZYD H HIREIC
ML EEET— 2 EEERERT H=HICE—LT+r—IFIZ®IGLE=70 ba s
RAINTWLS,

FAL—2ELTIE, B2-2-3[2ZRT & 5IC, Bluray L EITHEMSNI-NIED 3
VB EEEHBODFEFEFRA NSV LTCEREDEFEFHE - thd AV HKFFICERT
5 EBENEITFLND,

IEEE802.11ad fRIZIZE D < HEEMMERELIL TR 26 EXRMN SFHAB SN TS,

1

()
[% 1% R Ui R 4
77txﬁ4>F\2<\ A
&3

N—=YF)LavEar—4

2—2—3 |EEE802.11ad/WiGig ®F|A L — > D4l

(4) IEEE802.15.3e
IEEE802.15.3¢ £ 1 1 BIFICE D BERE BRI EMBE A TLALE LT, 2015

F5ALYBENABEIN 2017 ESAICHABE L TRRASN L DTHS., £71-.2018
£ 1 AIZIX ITU-R ® M2003-2 & L T Recommendation 1 #{TEh TV, KBEET R
T L%, BIEEMEZBEED 10cm BELTH LT, HOBEIATLPREADSE
BEBPELLGEHS T1x1] EREBRBETEILEVIHB-KY., BERRERZREHR
L&S5ETHEDTHD. TORLVHABLELGDIA—XRT—XD [F/L XAT/N1 X
DEERT—IAXMETHSH, Fi- |IEEE802.15.3e TlX. # ms TOHEE DL/ %
AHEL T HRF—LLEBIEIHBEL>THY. 2y F&F Y b ARDI—RY
—RBEEIZEVWTI, IEBFENIRELLLIN, BEHOL—HFICKBET 2 XBOH
SENATICIERRETED LV -EHBEHBATLSEDTH S,

17



& 52, |IEEE802.15.3e Tl&. KARE7 U THEER TV 7OBBZFAL. AR
~DIEWDOENY ZMFET 52874V L—2a VT oTHEERTHIIEICKY . T1x
1OFER] ZHELODDLFFEMRZEE L A Y ZH Ry —2) 2R D
MeRBEGARFLF RSN TS, TORBMGI—RT7—ZAAY —VFARKY bR
Ry bTHd, Ff=. FYKARELBTUTTOV—UBBRHEZRANS ELFIFRE L=
V—URBOFENBNAZ oM DBFEAHY . & YBRRFICERGEAANERE GIFOR
) BRkHoND TR GEANBRITOVWTHEERSh, BHE. REKDOHALL
LTORELEDLONTINS,

60GHzIE W T HERE L AT A _~g_.. 60GHz GigabitAccess Transponder Equipment
IEEE 802.15.3e _ IEEE 802.15.3¢ BiRI/H R 74

D
&
iR
FRAZAFAR

B I=C [IQJ . _mmamuﬁm

ARAA A

8y F & Huy Entrance control GATE

[ 2—2—4 |IEEE802.15.3e DFIFAL— > Dl
(Hif : 60GHZ MMREHMIELIE (55 1 E) FHME 60 15 1—10 DEAMR () HOEHH 5O

(5) IEEE802.11.ay

IEEE802.11ay [& IEEE802.11ad D&MMEETHY . 802.11ad DF ¥ RILZE4DET
RRLEFEHIEERE2F vy RILARLT 425, 802.11ad DFHIERFICREY L4571
DMG((Directional Multi Gigabit) OFDM. Single User/Multi User MIMO. TDD &R (11ad
FEXBIZFZEOBE)NYR—FEN5.2019F6 AICFF T 40 MMNEBEh,
2020 £ 3 ADFIEZEZEHELEEXRHTH S,

TNENDORERBLEROBEE K 2-2-1 1277,
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F2—2—1

WirelessHD

IEEE802.15.3¢

IEEE802.11ad

60GHz B S X T L DIZEEIRK D E KR #

IEEE802.15.3e

IEEE802.11ay

(WiGig)

BRIRE DREHA 2008 £ 2009 £ 2012 & 2017 & 2020 &£ (F%E)
HFIY #E42 PAN(VAN) 42 PAN Mm% LAN #E42 PAN(VAN) Mm% LAN
FEREE 60GHz &
FyRIL
_ Ch1:58.32GHz, Ch2:60.48GHz, Ch3:62.64GHz. Ch4:64.8GHz
TS5
F xR 2160MHz
_. . SC(¥ v LF¥x 7T sC sC scC
fRiz A=t OFbM ( OFDM ! OFDM(Optional)’ 00K OFDM (optional)
BAEERE 7Gbit/s 6Gbit/s 7Gbit/s 13.1Gbit/s 30Gbit/s®
(1ch.{E FARF)
10 cmR i
RK{TE IR 10m 2 & 10m 2 & 100m 2 & (Y53E GATE ##HDi5 200m K E
BlxV—rRALE)
-HDBE®DEE | -arTovsdHvn | - avFovysdsy | LEEERE) CaAVTFUYEYY
izt —F o—FK - BET 7 A ILERE o—FK
- =& D 7 A ILERE CEEITAIERE | CBERBAAS - KSA | - EET 7 AILEGE
DAY LRATFART | - TAVYLARTFT4R | TFra—4-O0ky bk | - T4 VYLRAFA R
LA A Oy EDERET T4
CERT Ry IRy | EBRT FRy I | —SRERER CERT RRy I3
ko—2 v k=2 -KIOSK #yvno—K | wko—%
- PC FliDHEERMEIE | -PC FELDMEERERE | [I53E GATE k) - PC FiDHEEeREE
7 r— -HD BIE D JEEMEEE | -HD BIEDEEMIE | - T +F>Xav b | -HD BIEOFEEHRE
ay % A—LT—kIET b
s RyXUHRT— | BF4H Y LRI/ O s RYyFXUTRT—
vay VTUVEDEZ ay
- #E4R LAN (R ALY / - B4R LAN
HWH-ERATVA2— | - BRI ER—L
T4 A2 MERIE)
-EEARY FRERY b
12 & 2 IEERIERE
ENAILATA—F
CE—LRTT | E—LIA—ZIVT | - BEALESEDME | - ITU-R2003-2 &1k | EEH & =R
1) o ke HRE eI -1 1EE FExti
- NLOS #®iE#A | - 15.3 MAC CE—LT7A—2Y | - EBRYUREILMER | - E—LT7A—= >
RL—v3ay 2 HERE - BEEBEHESEOTR | JHEEE
- V—LLRATILTF | #wmxn s VU—LLRTILF
N RARL— N RFFRL—
3V (FSTE&EL v 3V (FSTEEtE v
i 3 UYIEEE) 3 UYIE#EE)
- [EEE802.15.3¢c & - |EEE802.15.3c .
D HTFHERE 802.11ad & M7
HERE
CFoRILRUT 4
2 HEE
CF v R ILHEE XM
o 1A RE

*1 BATHERERIEELEF v rRIL
*2 OFDM ZRIXIFEDIRTHIBRDFETH Y FAHIXHELR S TLVE LY

B2FYURILRUT A VI T2RAMN)—LDOBE
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2—3 FESNEIZET SRS

(1) KERUERM
KEIZHIT5 57-71GHz FTHERAT 2 EBIREREIL. EMEEZESR (FCC) RAN—
k150 §15.255 ICRAESN TS, ZCTld, BIEERD 714 —IL FhEE Y —,
A2859F4TE—=artE Y —FD SRD. BHRED P2P #EH. T 7
T)r—2 3 AISOVWTHRESIN TS, 2018 £ 12 AIZIE, L—F—E—L%EMA
LEZXATZEBOXF Yy TFr—E— 30t —ThHAS Google Soli #FAFEL 1=
Google LLC A%, #R##EMZ FCC TR, HHEEMNZEH N TS,

BXMIZ&1T5H 60GHz HL—F—PLEFHET —2 EERAERRBORMEEIZONT
X, BRMNEBEERBEETEFTSZE (CEPT) MBEICH T, ERMERRKICHT 4
BHEEIRBE S PEREN. RREKKFEEHE., TERRRMNEFOEEERICHT S
#E5THSH.ERC/REC 70-03 (RFIHIE2019F 6 A7 H) ICFLHLNTLD, T,
ZTOMOFMERMRIZE, BIRT TV 7—2 3 VEORMBRERBICFLHOATL
%, 2019 EDOHETIF. CEPT Report 70 T/REh - ERC/REC 70-03 ~DRE L %%
(T, 74 FNY FT—R{REAOBRBD 57-66GHz Hh 5 57-71GHz ~EWETE N T
V%, ERC/REC 70-03 Tl&. LLT® Annex IZHE VT, 60GHz HIZHITHL—F—O4
TET—2EEDT TV r—arvhBEESh TS,

Annex1: H WP HEFORARICENTHY ., SLIT—HMICTLARN)—, FLOTY

F. ERRUVT—2ARELLICZOMOELOARICLFEREIL S,
(Band n1, n2)

Annex 3 : G T—R2EEV AT LIZER SN S, (Bandc1, c2, c3)
Annex A : Annex1 M5 13 [CEFENH WA, FBEHEREMN ECC REICEEESINTS Y.

CEPT {11 & > T—REAO T THASATNET T r— 3

~

> (Bandg)

FRKIZHITS 60GHz HD L—F—RAERUVEEREORHEE. £ 2—3—1 RUEK 2
—3—2[CRIT L RITRITERT7 TV r—>a v XKEBRUVERMEBIZRHFFRETH S,
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F2—3—1 FKIZHITH 60GHz FEIERBEOHMIBZE (L—F—FH&)
KE R
HA-BEE FCC 47 CFR |FCC 47 CFR|2018&&usH1#E|REC70-03 REC70-03
Part15 Part15 & DA 18-1308 |[Annex 1 Band n1|Annex 1 Band n2
§15.255 §15.255
H73Y EEERT1— EEERDD Google Soli ® IERFE SRD IEHE SRD
IVRIEEE 1—ILRIHEE #HEM
—RUO15— Ut—
SU9T1TE—
avteotr—
EAEHIRE EN 305 550¢ EN 305 550
Ehiet 57-71GHz | 61-61.5GHz 57-64GHz 57-64GHz 61-61.5GHz
ZEHIRE | 15 10dBm 10dBm
|
2T -10dBm 10dBm
BENEE | ¥ 13dBm/MHz .
(PSD) e.i.r.p No limit
2T 13dBm/MHz
e.i.r.p
ZErhiRFIE
EMES | F5 40dBm 20dBm 20dBm
BREN
(EIRP) 4B 10dBm 43dBm 13dBm
HETEDHFAE 500MHz
TEXEFD | 1545 61.0-61.5GH 43-57GHz, 60-61GHz,
BREDFA |85 D z & B <. 64-78GHz; 61.5-62.5GHz;
& HlBRAE 57-71GHz IC RMS EHZEEN | RMS EABEMN
HF3FHEHEAN -20dBm/MHz &L | -10dBm/MHz L
A 10dBm LA T T
T.XHBEHER
13dBm LF
2 = 40GHz ®#&: |40GHz ki :|40GHz =k & :|+=0R xS0
1) 7 §15.209 » |815.209 M BR|&§15.209 DR E
20 | R EEEZER |EEEEH E=EH
i E 40GHz ~ |40GHz ~|40GHz ~
D F 200GHz : |200GHz :1200GHz :
=E 90pW/cm2LL [90pW/cm?  LL[90pW/cm? LI T
T@3m (=- | F@3m (= -{@3m ( = -
10dBm/MHz | 10dBm/MHz 10dBm/MHz
RMS e.i.r.p.) |RMS e.i.r.p.) RMS e.i.r.p.)
ZDfth Duty Cycle I&.
33ms DEIC 10%
L\/{WO
ABADIXLTEF 2 2 2
BE(EBHBE) TmW/cm T0W/m2 (TmW/cm?)

¢ ETSI EN 305 550 V2.1.0 (2017-10) : Short Range Devices (SRD); Radio equipment to be used in the 40 GHz to 246 GHz
frequency range; Harmonised Standard for access to radio spectrum
https://www.etsi.org/deliver/etsi_en/305500 305599/305550/02.01.00_20/en_305550v020100a.pdf
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* BRI IEHEE SRD (Band n1,n2) MR FY) 7 R%IR

AiE%E (MHzZ) ATVFRSOI— 30 DHIRE w147
47to 74 -54 dBm e.r.p. HERFE{E
87,5t0 118 -54 dBm e.r.p. HERTEE
174 to 230 -54 dBm e.r.p. HREEE
470 to 862 -54 dBm e.r.p. #EAEE
otherwise in band 30 to 1 000 -36 dBm e.r.p. HELEAE
f> 1000 to 300 000 (;X) -30 dBm e.i.r.p. EHiE

3¥: CEPT/ERC/REC 74-01 [i.3]lc&iE. RTYFRIZIvIav FERBAERO KSR EETAE SN S,
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F2—-3—2 ERRIZHITH 60GHz HHEMRKMEDXMIFE (GBERSE)

KE R
HA-BEE FCC 47 CFR|FCC 47 CFR|REC70-03 REC70-03 REC70-03 REC70-03
Part15 Part15 Annex 3 Annex 3 Annex 3 Annex A
§15.255 §15.255 Band C1 Band C2 Band C3 Band g
HhF3u EEERT1—ILR | BAREDEE |LwlEsT — Y16 |LeET 9| LawtEsTs —91E|ITS
HhEL T —XIEA1 | P2P &iE = = =
=0T 4TE
—3avteo—L
4
SAERAE EN 302 5677 |1Z#5HRKRE | 1ZEHREKRE |EN 302 6868
(=12L
57-66GHz)
B 57-71GHz 57-71GHz 57-71GHz 57-71GHz 57-7T1GHz 63-64GHz°
2 & | EY 27dBm
==
ya) = | & |27dBm 27dBm
(500mw) (500mw)
TOOMHz KmDM [ TO0MHz K&
SRR DX EH | DREFIHIED
DIZE. BAEEIE | EE#DIZES.
Z100MHz TEl> [ gt FiH 1B =
7={E&% 500mW T|100MHz TEZ|
RURE o Iz B =
500mW THEU
1=1E
g h | ™5 23 dBm / 23 dBm / 38 dBm /
= B MHz MHz MHz
( PS e.i.r.p e.i.r.p e.i.r.p
D)
P}
ZERiRFIE 51dBi ULk 30dBi At 20 dBi Lkt
EIRP | i3 82dBm
(55 TUTTRIEN
£ 5 51dBi = FE%
L B&IE1dBCE
EhN) IZ 2dB FIFRR
40dBm FhiEms s 40 dBm 40 dBm 55 dBm 40 dBm
We7mzrUu.
40dBm KWK
TEE3dZE&%E

7 ETSI EN 302 567 V2.1.1 (2017-07): Multiple-Gigabit/s radio equipment operating in the 60 GHz band; Harmonised
Standard covering the essential requirements of article 3.2 of Directive 2014/53/EU
https://www.etsi.org/deliver/etsi_en/302500 302599/302567/02.01.01_60/en_302567v020101p.pdf
8 ETSI EN 302 686 V1.1.1 (2011-02): Intelligent Transport Systems (ITS); Radiocommunications equipment operating in
the 63 GHz to 64 GHz frequency band;
https://www.etsi.org/deliver/etsi_en/302600 302699/302686/01.01.01_60/en_302686v010101p.pdf

® CEPT Report 70 T,
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63.72-65.88 GHz ~DEHNVIR I I TWAB A, F72 REC 70-03 ([ZBEEI L TR,




KE BRI
2T 85dBm
TUTTRBM
51dBi = TE%
BalE1dBlE
IZ 2dB FIFRR
43dBm g
We7mzrUu.
43dBm KWK
TEE3ZE&E%E
B,
LEFIEIE
=154t -29 dBm/
TEH|EHOD 200MHz L
5t O 58 | HIFRE T e.irp
gﬁgn R 7 |40GHz =X i :|40GHz XK : [++x588 kSR
1) 7 | §15.209 DR E| §15.209 DR
2 D |{E=EA ElE%#EA
58 E [40GHz ~|40GHz ~
D EF |200GHz :1200GHz :
ZME |90pW/cm? L T [90pW/cm? LL
@3m ( =-|F@3m (=-
10dBm/MHz 10dBm/MHz
RMS e.i.r.p.) RMS e.i.r.p.)
ZDfth EAEEHREIS|FEEXE ECC|FHEEXE ECC|FF & X &
A Report288'° |Report288 £ |ECC/DEC/(0
BEIRANRD ~ ikt 9)01M
IWHBEXAZX|BIRIRI
LERZITDI|IHEXANZX | BAEERED
& LERETD|HA
&
B RIART S
IWHEXHNZX
LhEERETDC
&
AEAD [E<L
ZTAE TmW/cm?2 1T0W/m2 (TmW/cm?)
(BHEE)

10 ECC Report 288: Conditions for the coexistence between Fixed Service and other envisaged outdoor uses/applications in
the 57-66 GHz range, 25, January 2019
https://www.ecodocdb.dk/download/4d5{f88b8-7f6d/ECC Report 288.pdf
1 ECC Recommendation (09)01: USE OF THE 57 - 64 GHz FREQUENCY BAND FOR POINT-TO-POINT FIXED
WIRELESS SYSTEMS
https://www.ecodocdb.dk/download/a5bcf903-bb19/REC0901.PDF
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* BRMETET—41mE (Bandcl) R T 7 XHFlR

IsyiarHlR
R R ERP (< 1 GHz) HI5E #ignE

EIRP (> 1 GHz)
30 MHz to 47 MHz -36 dBm 100 kHz
47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87.5 MHz -36 dBm 100 kHz
87.5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 790 MHz -54 dBm 100 kHz
790 MHz to 1 GHz -36 dBm 100 kHz
1 GHz to 132 GHz -30 dBm 1 MHz

*** BRpN ITS (Band g) DR T 7 X HIR

47 MHz to 74 MHz " -
87.5 MHz to 108 MHz Z DD
Bk 174 MHz to 230 MHz <1000 MHz F; 1";’&“2';2
470 MHz to 862 MHz Gx1) -
Gx1)
K
ER 4 nW (-54 dBm) 250 nW (-36 dBm) 1 W (-30 dBm)
Fich 2 nW (-57 dBm) 2 nW (-57 dBm) 20 nW (-47 dBm)

1 1GHz &Y T O R E<:# A a] 8B43R 2w igiiE (& 100 kHz T, 1 GHz &Y L &K $hI<#E A
] BRI E R IE 1 MHzZ,

A2 TEEFOLERERBIL EUT OZRERKEEHSHILE, LHL., ERNGEIEBO:
HEFIZ. RFYT RISV a3V OREHEHEFHIREIN S, ChIERBRREEICEHZLE TN
e A=Y RN

(2) BERUHE

RETIE, RFEELGVERERZEHET S REEITHERT S ENTEHER
BOEFRIEDRMELE] 20% 10K (UWB L ARREEDERKSR) E4EIZEWD
T. 57-66GHz FNEKZEAT 2 AERIEEDEBEBORMEEN, PETIE., £
FIZETH S 160 GHz FEBEBO-ODEREFRBEMEGRVHARA L (YD/T
2722-2014) BIZHE T, 59-64 GHz DJEKHEF TENMET & BRI O EMEENH
EEIhTWLD,

BERUPEIZET S 60GHz FTERZFEORMIFLEEZR 2—3-3 27T, LWIFht
MENG IFAEICHARNMFETELG V=S, L—F—ARRVBEREREZRS LTV
LY,

12 Bl AT BB E B R4S 2018-90 5 (2018 4E 12 A 27 H —#BIIE)
http://www.law.go.kr/admRulLsInfoP.do?admRulSeq=2100000174898#J10:0

B FEUER S 0 YD/T 2722-2014  60GHz Sl B o4 HL 1 A& SR AREOR SR M A 7 1
http://www.std.gov.cn/hb/search/stdHBDetailed?id=8B1827F1FC20BB19E05397BEOAOAB44A
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£ 2—3—-3 BERUHFEIZEITS 60GHz FHEHR R K D B HTE:
1| F[E
RA-#EE (SR THRITIENTEIERBDE |60GHz BERIEZD = DEIFEIRETMTE
BB DR HROZRSE]
(R RMIBIREEMETE 2018-902) [ (YD/T 2722-2014)
HFI UWB RU B RISE D misises
TAIRIL L GB9254-2008
ITU-R SM.1539-1 (2002)
IR 57-66GHz 59-64GHz
ZhRE | T
Vil
A5E 500mW
(BSAN TV 7 T DBA(E 100mW BLTF) 10dBm
BAWE | P
(PSD) -
&KER 13dBm/MHz
e igFIE 16dBi LLF
(e FBDBA S F =S TN TIER)
EMmMES | F9 44dBm
BREND [
(EIRP) | &% 43dBm 47dBm
LETIEIE 57-66GHz
FERH O | SEHNESHD| 1GHz £%: -36dBm/100kHz(e.ir.p.) |57-59 B U 64-66GHz : & H % E M
HEDFB | FHIRE 1GHz~40GHz *kii&: -5dBm/MHz
& -30dBm/MHz(e.i.r.p.)
40GHz UL E: -10dBm/MHz(e.i.r.p.)
2TUFR
DBEDH % 2-3-4 B8
=ME
BIRFEE D | BLRFEGTOEEE(FEIHE)
HAfE 1GHz 5&5%:-54dBm/100kHz
1GHz Bk :-47dBm/MHz
Z0Hh USSP IMEBI AR T B HHINT—RE | Bl X—N—D BRI REOH PBECET
@A (2UBEZE P2P ILERRMN) BRUEERTL. IEESNEBE T oA
- 57-58GHz = 5 A T % # 8B N | -FASICLERIEBEEH<T0. RiFIET7
27dBm(e.i.r.p) EBBL. BERANT VT | T —tRIOEE
FHSEE 300 X—FURICHBTZES
(E==ENO Yy =va/¥:3
ANEADE<BHFBE(E —#R(Z2X): 10 uW/cm?
) 10W/m=(1mW/cm?) ™ — 4% (FBRIX) - 4.0 LW/cm? 15

M TEERER O A RRE )

(B AU 5 0 451 4 2019-4 )

(2019 4F 1 A 16 H —IkIE)

http://www.law.go.kr/LSW/admRulLsInfoP.do?admRulld=2040745&efY d=&admRulNm=%EC%A0%84%EC%9E%90%E
D%8C%8C%EC%9D%B8%EC%B2%B4%EB%B3%B4%ED%98%B8%EA%B8%B0%EC%A4%80#AJAX

15 Natoinal Health and Family Planning Commission of the People’s Republic of Chaina
http://www.nhc.gov.cn/zwgkzt/pgw/201212/34317 .shtml

GB 9175-88 [FRETrIBEIE PASRIE (BRBEFERGR I HEILYE) |
http://www.nhc.gov.cn/ewebeditor/uploadfile/2014/11/20141103161157888.pdf
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F2—3—4 YDI/T 2722-2014 DA F1) 7 R R

[ Ea B EEREOFIRE | FHIITAKLEREa AT HiEE

30MHz=<f<48.5MHz -36 dBm 100 kHz
48.5MHz<f<72.5MHz -54 dBm 100 kHz
72.5MHz<f<76MHz -36 dBm 100 kHz
76MHz=<f<108MHz -54 dBm 100 kHz
108MHz<f<167MHz -36 dBm 100 kHz
167MHz<f<223MHz -54 dBm 100 kHz
223MHz<f<470MHz -36 dBm -47 dBm 100 kHz
470MHz<f<566MHz -54 dBm 100 kHz
566MHz<f<606MHz -36 dBm 100 kHz
606MHz<sf<798MHz -54 dBm 100 kHz
798MHz< f<1GHz -36 dBm 100 kHz

1GHz< <40GHz -30 dBm 1 MHz

40GHz< <128GHz -20 dBm 1 MHz

I FFEERORTIVF7R -T2 v L aVvEARBEERT S

a EEEINFHRXSARIBREOFIREX. RKRESR— T 52 ERICOHER
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E£3E 60GHz mORRHMDEREZFEAT LEMRREOEEIL
3—1 60GHz HF/NEALFEHI JKL—F—ITET HERSEH

BE, SURDTNAR - ToTHEMORLEIZEY ., BIZYAOEEZRMTIHL—4F
—DHELT. REVC oT BB TOEELEU VU ITRMTE VW FEEABAOEELNSF
2TW3, 2—1IZRLEE—YVIVPIRFYy—E U —PEERETDA T DOTY
-t Yrvbbnot=, BELGEVVUTICIIEREREMAOMBEZET S0, LYK
WEIRBUIENDLE LG D, BICEREGHNERMABELLGLIVIAFYy—EU Y —[2DL
Tl&. 7GHz BEDOFEIEZVEL T S, BATIE, HE. MNEAL—F—L LTI, 60—
61GHz FICEBEL—4— (BEPMENER MNIZToNATLDA, 1IGHZIETIEIAL
DI -G RNAREEL BT- T RN REEE T EMNTELLY,

F7-. IEEE802.11ad/ay Tl&. BEDF v RILHERADIEIHR (CEF: Channel Estimation
Field) R L. Z{EL-R5KD CEF O#H £EELT- CEF E5 L DMEEMHEBZRY.
FrRILDA VNIV RAREEZFET S L—F—& LTOEMBREIREFE SN TS,

CO&ESITKREND, RREFZENWTIE, BE, MNEAT—S4BEVATLELTEAT
5NTLVS 57-66GHz DREIE#MHZL— 4 —REE LTEYHBTSH I L#FRIEE LT,

Tz, BITONEAT—FBEVATLEOERZFIRET S LMD, ThERFDOH
MEEZAIRET S EEL, 10MW LITOIZBEICRY ., Fv )7 ABEZELLGND
DET B,

£3—1 BAVATLLOLE
BBEL—5— | NEAT—SEE | MEAL—F—
(BITYRT L) (BATYRT L) (RE Y RT L)
S L—5— T— 5Bl L—5—
& A BR B TR 900MHz 9GHz 1GHz 12
EEH A 10mW 10mi/250mW 10mW/250mW
‘ . e | 10T TFOBARE
Fr)T7EUR 10mV LR DI ETRE (12 RS R 41 )

83—2 60GHz HF/INENT—E2BEVATLODEFREZHDREL

HED 60GHz HRIE AT LDRRKDEBIET VT4 T 7oTF7 L1 ZAV:E—LA
IA—I VI FRALEBEEREEHRIT I EIIHD, TOTA4T - ToTF+HT7 LA DEE
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Firx 60. 48 GHz
Prr 10 dBm
GHax 3 dBi
Unit # 1, 5, 10

BTFBORTLOET

(T—% - B GE AT L)
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Bl 2.16 GHz
GhlEE 0 dBi
NF i, 10 dB
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VRx Receiving Power from Itxs

-90
0 10 20

ITx~VRx[#FEEE  (m)

EWal

i
]

4—3—1 HRIERRICKDTHRDRZS
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LI DT BREICHE W TIIFFRIZEEH LZ LR Y Duty Cycle % 10% & L THREEERET 5o

T 5FTSVRTLOT T HFHMEE XY BRUX-ZEHMENLENIZ 120 ENBHHIERS
FHEITAHEIBARNGIERAMEZETHDT, 7oTFEHb e LI-BREICHT HiERMEIE
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ITX~IRX: IE*\-J-

37



rpy o

' <] =] B '
< »
- I
]

VTX I VRX
,,,,,,,,,,,,,,,, =§m‘rﬁm‘%%tﬁ%7?2ﬂ%6i 17dBi

Vix 7 ¥ 7F & Vix 7 ¥ 7 F HSIEX L Tl 2 4REE (T B 5l 2355 )

wiff (= i ,
>

R g
””””” VT}:/ /f,,,RXi'ﬂ‘FﬁI I 2R 2 14dBi
| T
VT VT F & Ve 7V T F BTN T 2 REE (FHE il A3 Bl A A I R L)
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14.5 dB (64QAM)
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(M4—3—9) OETILEEFERAL,

@4 PTHETL

EFSBURTFLBLUVBEFHB Y RATLOT »7FI&, 1EEE802.15.3c X UK WPAN 2 R4
TN—TDFrRILETYTOERET7 oTFETILELTHEASAET T HFETILXE
BALY. COETLE, PyTTOBAHFEE—LBERETIILICLY., Af2O—
TRE—VEFHIEEShI-HA FO—TLRALERBDIENTEIEOTH S,
#1. Toyoda and T.Seki, “Antenna Model and Its Application to System Design in the
Millimeter-wave Wireless Personal Area Networks Standard” NTT Technical Review.

The developed antenna model is formulated in
terms of directivity gain G(6, ¢) as follows: [5]

2g
G(6.9)[dBi]=Go—3.01+(-28_) 0<0<8a2 (2)
B3dp /

G(6.9)[dBi]=—-0.411=In(B34p)-10.6
Bn/2<0<180° (3)

Bt = 2.58 * O34 4)

> \ .
Go=20 » log [—1:62 (5)

<\ sin(Baap’2) /-

where 6.34p is the antenna’s half-power beamwidth
and 634z is in units of degrees. Equations (2) and (3)
give the directivity gains of the main and side lobes,
respectively. Here, the directivity gain is not a func-
tion of ¢. which means that the antenna has a rotation-
ally symmetric beam.

E3—1.8 BEALLTUTFFETILOER

(NTT Technical Review “Antenna Model and Its Application to System Design in the
Millimeter-wave Wireless Personal Area Networks Standard” & Y 3|M)
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(Beam= 20 [deg.], G= 20 [dBi], sidelobe= 26 [deg.], -11.55 [dBi])
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ERFEEEHOHEIR
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®4—3—7 ZVREBGEVATLOT VTTFIF
Angle (deg.) left (dBi) right (dBi)

0 23.0 23.0
1 22.5 22.9
2 21.7 22.2
3 20.2 21.0
4 18.0 19.0
2 15.0 16.0
6 11.5 12.5
7 6.0 8.0

8 2.2 2.2

9 -6.5 -4.0

10 -12.0 -10.5
11 -13.6 -14.0
12 -13.0 -15.2

Antenna Gain (dBi)

-180-150-120 -90 -60 -30 0 30 60 90 120 150 180

Angle (deg.)

4—3—17 SYREVY—IRTLDToTFHNEI—2 (U2aL—23Y)
(Beam= 120 [deg.], G= 3 [dBil, Sideloab= 154 [deg.], -16.83 [dBil)
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RADIATION PATTERNS
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KZTYRL—HF—CLIYREVY—RATLOBARAODALICEAT 2EE>
SYREUH— U RTFLEEDANEHEL—SF—ELERLTUOVRNEHEELT, HES
[CIHE>TIYREVH—SRTFLERALTVWREEAEZONS,

Z T,

JRL—F— VAT LOERREMZEZZR L. BEAFEATITNMEICAN

I->TLWAFHEBRE LREZT o=
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IVER Y= AT LDONE AR A 5.2 [

@ 6 S
Antenna GainT37dBr ((‘ ' D U
TR g |—

Antenna Gain: 40dBi

X @=2.75(deg.)

K4—-—3—28 HEBEL—4F—LATLEDTHEFTDOHEE

UTFIZ, SVRL—F—DEAFEADFET W-ARIZHT HERLI-& =08 (X )
AoDXL (YE#) 277,

®4—3—13 TFTHEHZLI-EBE
X(m) 5 20 50 100 120
Y(m) 0.24 0.96 2.40 4.80 5.76

FTHROZEBNOHELZREZTHICTY,

0
-10
RULESEES  5m
-20
g 30
an)]
5,
= 40 RS
B
i
i 50
DAL E%/J JUTIT
-60
-70 ST e e Toom
RIS TEIT 120m
-80

0 20 40 60 80 100 120

Separation Distance (I VL —X—~IVKE—va v r¥—) [m]

M4—3—-29 HBEL—F—LRTLEDTFHRHOBKE

62



SYREVY—DRATLAIOEFRFEETERT HE . FTHENIXERFFICLLE L 3~6dB
BRI EMND, EXBFICHREEER 20m BT 14.7m, 50m BT 96.5m LI TORERRIERE
[CEVWTTFHOEENAH NN, FEATNS I LT, RAERH 20m BFT 7.4m. 50m BF
T 48.35m LIF &L EMN RIS NS,

<BERFEHRUHMEBCRIZBEEDIVEL—F—EIUREIY—D R TLOEER>

RIS, SYURL—F—¢EI YRV — VAT LOSARRBHERVCEERBEDEN
NoELBTFHEEICODVTHRIEZET o=,

S RL—4—0OSERIKEEFIE 500MHz 2R LTI JiEE Y —2 X T AIKRK 7GHz
FTOFv—Ti@EHFDH. S TIE Fv¥—TiE% 500MHz, 4.5GHz R U 7GHz & L1z
EED, SURL—F—LOBRMEELRY EHE L,

K4—-—3—29[@FIYEL—4F—¢IVEEUY—LVRATLOERBMZEMICRI-LE
DEHZYE, SVREOY—CXTLO1E#HT-Y D ONOFF LLZRLIZEDTH D,

1 E#5 D ON BREIRNTF v —TERANITHON SRR TEHELZER L 1=,

Cr=60 5GHZ£ - .
i SYRL—5—

IV PV Y-
VAT L

0.5GHz

A
A 4

Fx—7ME: 0.5~7GHz

33.0msec.

A
i A

>
€ l

3.3msec. 3.3msec.

M4—-3—29 REKMFHHEE

RKRA—3—14IZRTEBY. Fr—TEICHTEIVREL— L —DOEHEREHEENE
Y&, 7.14%0 5 100% &7 5, £1=. 1 EHHT=Y D ON ERIM(3.3msec. )= K L—
HA—NDhHBERRHEEE EG AR, 0.236msec.m D 3.3msec.k 45, CNELLHEMEZE
SRV RXATLDO N EAHIZY THETDHE. 0.71%0 5 10% G5,
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F£4—3—14 TFTHEBRIFFELEEH
Fy—TJiF L—F—LDEHE U H—LXFL ON B 1949)33ms)lc

(GHz) (R 8E) (%) (3.3ms)ICELZ B (msec.) EXLZEMEE (%)
7 714 0.236 0.71
4.5 11.11 0.367 1.1
0.5 100 3.3 10

<ETTSEHEICEHINEZIVRL—F—DIRTE5FEHEE>
SYURBL—A—ZBEHELEEHENETLTVEEETTOI Y EE Y —I R TLLDL
DEEERE LI,
HHENER7OM T Y EE Y — X T L EDER 100m M S 20m [ZH DLV =B, 80m
EETT HBMIEN 412 LT 5,

4.12 (sec.) / 0.033 (sec./cycle) = 124.85 (cycle)
1494%9)L33msec.D I VFEEIH— AT LXK 412 BREICH 125 Y4 VL ERBHD T,
ENENDOF Y —JEIZE T2 FEREIIR4 -3 —-14DLII124G5

£4—3—14 Fy¥—JEHOTFHHERH
Fy—TE 1 Y42)((33ms)I  4.12(sec.) B D T % &

(GHz) B 50 (msec.) EB#%%2I(T5HM(msec.)
7 0.236 29.5

4.5 0.367 45.88

0.5 3.3 412.5

<AEKIZEBIONY F—AVTDEE>
SYUREVH—VRATLIF, A—RA5—ZAMNLFEIZAKIZE>TRESAFERASASZZ L
Mo, SYUREU Y= RTLADNLOEENES SNEZARIZIFIANENEET S LIZHS,

AMRIZEKBV Y RF—A 2T ETIL (14—3—-30) #7F9,
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30cm (AAZEEM SR
AL LESEEORE)

M4—-—3—30 ARKIZKYERINIEEERAO)DER

ERICRT A1 ZEIm. r1 % 15cm &5 &, OIFHB5ELLED, COAEDEKIE. 85
EURTHNIEANMKIC L ZERINPFTE .85 ELYLLMESIFAKIZE DEBRDEINE N
CEETT,

SYRBEUY—VATLOTUOTHHREAZ 120 ELT D E. 0 EORICIEROEFEN
Hb,

0~ 0 (E): AKIZKDEBRIRESHY

0 ~60(E): ARKICLEIERIERILHAFTEEL

SYRTEVY—SVRTLDTUOTFIINT 5. AMFERKREEZR4—3—15IZ17,

®4—3—15 U~ARKREOEMDEILIZKDAEKERKE (r1 =0.15 m)

T oTHHER: 120 E(

di(m)  O(deg) " sixz \tEERE (%)

1 8.5 14
0.5 16.7 28
0.26 30 50
0.2 36.9 61
0.15 45.0 75

SYUREVY— S RATLERENDIEICEKASIAFY—1BEZITSEESOAENSDIE
BIX, BHOKRETORIICELTHEM/RET HE. 25cm FBEEEZ 5D, d1 A 25cm
DEFIFER 4 —3— 15K Y ANMKERKREIX S50%EETH D,

<HREHER>

SYUREUY—VRATLRINEL— =V RATFAICERRE7 T HEEAES TN
B COFETIEL, ExTECIR4NIEH 20m BT 14.7m, 50m BT 96.5m LI T TOREfRIEREIC
BLWTTHOEENAH LN EEATNSZ & T RINERH 20m BT 7.4m. 50m B T 48.35m
LT EEENBENEINDIOD, SVEL—F—~OEEBNHDZ LHAERSINT,

LAHL. Chix. REEHETORFETHY. SUEEVY— R TLOEBROEERE
AZEBEEL. SURL—4F—SRATLEI)EE Y-SR TLAORBEHRUKEETOE
BYDEE. AMEY Y F—A U JICkBEEERET L1,

NODBMERZEETDHE. SUEL—F—~DFHIIREMTHY . HAIEATEET
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hdEEZDND,

=L, BERICEWVWT, 60GHz FOBEBEL—F—FHMRIESATELT. EHELAL
TOMFHSUEFOHRENMEETELRNI EMNG, SR, SURL—F—IXATLARRELS
NESRICHHEEDO VAT LDERIZXEAGNE S, REFERRICEWTEEZY S L
EBIT, BEICH L TRTNFHDORELZTSGENEFTLLY.

4—3—3 FPU
T iR LY — Y R T LAOEERIBEIC (L 55GHz % FPU ABIY B TOATE Y., HEN
Bash -0 FBREEER LT,

FHE A

EFHEISRTA (SUREUH—YRT LA (X)) EHTFHESRT LA ( 55GHZ
# FPU (Vrx)) ZIEX S ERFHTTOHS INR M SEERERZEL,
BT

[tx~Vrx ZERRUEXRMN ST 5 L1ziKEE

T o
<] =] B

o xo
] =] I

&
=)

xT7VvTFF e Vix TV T FZIEND»LT 65 LRHE

M4—3—31 FHBEEETIL
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FPU 16ch
55.23875GHz (OBW: 62.5MHz)

— FMCW limit
20 / FPU

-26 dBm/MHz

54 55 56 57 58 59 63 64 65 66 67 68

F?'%quel?cl)-‘ ( G](—jfzz']
R4—-3—-82 FPUL&IYREIY—IRTLOREKRKER

- BB INR (FHRELANIVEZERODRBMESTDL) ZRHEL LN EHEICZK S8REE
HEEHEERE T 5,

-  BiPfREEE#(X. 5% INR #-20dB (ITU-RRec. BT. 1895 K U5|A) LHZREL-IGEDH
BFSRLALEZEHL, FMEBERATLEDERHE G D,

- VXM Itx K YL FBHENIL. 60GHz HF/INENT—FREVATLOTRERFTORE
& (-30 dBm/MHz) #RWL\3%,

<FHBRIAICAVESRATLOBIRVTVTFETIL >
EFS - BFESRATLDERRVT OTFHINE—2FUTITRY,

#4—3—16 EBEFTSHALRTLDET

R & 55.27 GHz
FiHEA -30 dBm
ZEhiRFE 0 dBi
ZEhiRFER +/ - 60 deg.

*FHENEL L THENFEREANDT R {E-30dBm %
FRALTWA =6, ZHERFFEXERMIC 0B & LT
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£4—3—17 HWTHALATLDET

ZIEZHIRFIF 35 dBi
ZIEZEhIRFER +/-1.65 deg.
2SR 54.4MHz
ZEFEA LY+ -15.99dB
KRR UNIE 5 dB/km
HEEH 10 dB
BMEEAN -86.47 dB
%A INR -20 dB

*ZIEEEHA Ty M. Vix BARET S FHEDOEERA
oty bERT

----- In-bandGain [dBi] - — In-band Gain - 3 dB [dBi]

Antenna Gain (dBi)
s
~
-
et
”

-180-150-120 -90 -60 -30 0 30 60 90 120 150 180

Angle (deg.)

4—3—33 2R HY—SRTLDTUOTFHFNEZ—2 (V2alb—v3Y)
(Beam= 120 [deg.], G= 0 [dBil, Sideloab= 154 [deg.], -19.83 [dBil)

40
30
20
10

0

Antenna Gain (dBi)

-10

-20
-30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30

Angle (deg.)
4—3—84 FPUDT7YTFH/IN2—> (EEEE®TIIZ&DHZTal—aY)
(Beam= 33 [deg.], G= 35 [dBil, Sideloab= 5 [deg.], -10.81 [dBil)
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\'l

2aLb—YavIZAWSEFSVRATLADEET T FRABRUBETFSH VA TLDRE
TUTTHEOBRERIUTELR S,

x£4—-3—-18 ERE7UTTHAFOBERMKE

0 0 35

1 0 33.89
2 0 30.58
3 -0.01 25.05
4 -0.01 17.31
5 -0.02 -10.81
6 -0.03 -10.81
10 -0.08 -10.81

BE. STHAUSRTLOORFESNDIERIEICW E2Fvy—TEHALE-LDTHY. FPU
DFFAIZENTIEZ CW BATERDIFERFRA LB D=, FEHRAITEVWTENODOEER
FRBELGWNEEZ D,

<HRFHER>
HEfRIEERE ZAMEER S L CTSmERE L EREK4 -3 -3 5I12F Y,
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-20 ——— Z{5%1(dBm) @ 0 Z{=4/1(dBm) @ 1

Z{Z% /1 (dBm) @ 2J% — Z{5%1(dBm) @ 3
—— Z{5TE/1(dBm) @ 4 — Z{5%/1(dBm) @ 5
-40 — 2571 (dBm) @ 6/ — 2 (51 (dBm) @ 10

- = = AT ) (dBm) - = Z{EHEEVEE ) -FFAINR (dBm)

-60

-80

577 (dBm)

==
Fa,

-100

=i

=24
I
I
I
I
I
I
I
I
I

-120

-140

-160
0 20 40 60 80 100 120 140 160 180 200

BERREEE (m)
K4—3—35 FHiFmEE

—3—19 FUTHAEFAELI-LEZDONEE L BIRIEE

-64 18 -63.07 -59.76 -54.22 -46.48 -18.35 -18.34 -18.29

| FiEBERERE (m) 1617 1423 972 514 211 0826 0.825 0.821

COERMNL. FPU £ YREIY—DRXTLMNER LIZIGE(E 161.7m OEEREEEEH
B oMW, 7UoTTHEARICIIAEENKRECLIEETHENENSNG,

FPU LS URE VY — VR TLARTIIREDHRASEE TIIFSNEC YFSHH. FPUIZIE
HTRDMEANDIREV Y-V RATLOEAZHCHEDERICKY ., £AFREFADL
nd,

4—3—4 MEFEGEEXE (FE)

HMEKIFEREEXRE (FF) (L. 60GHZ FICEWTHATOERIZITHNTULEWLA, KE
NOAA (EEKRST) A° EUMETSAT (XM SRRBERKE) N ERT HENEFENBARLTZEZE
BEDzH, SVREDH—PRTLANRINGIZEZRSFEIZTOVWTTFSRFEERL =,
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- RERBOBRMAQBENA SIS YREVY—VATLDERFEZEH L, HhKIEERE
D7y rT) Y MRIZFEET SImREHEESY

- SYREVH—VRATLIEHEYDHEEERRANGTFSENERD, Ty TU>
FPRIZEFEET 2 RDBFESENEEH

- BEOTHHABLALERTFEENDOCEREEZEL

F£4—3—20 RKEARKREL-BEIRXTLA
HES (S ERM (GHz)

DMSP F-16 833

50.3, 52.8, 53.596, 54.4,

55.5. 57.29. 59.4.
L 60.702668 + 0.357892,

63.283248 + 0.285271
DMSP F-18 850

MZSERBIE 60GHz fHE & ¥, Tk 27 FlE LERBEZESHRSE
E LY iR¥.

4—3—4—1 ZREFKY60GHz [ZH1T5FibRE
ROFREGZEICHERERICET S THEOREENZREH L., RERELOLEZE

??OT:O

HIREH

TR —InRODEREEY 20,000 (&/km?)
HhERIEERE (SSMIS(Special Sensor Microwave
Imager Sounder)) M7y k1) > kYA X2 25.8km>x17.5km
HIKIEEFE L I )R Y —inRE DBMRES | 833 (km)

ARBRE® 160 (dB)

WIKREREDNRET T FHRFE 54 (dBi)

MR EERED T HREEES -169 (dBW/100MHz)
SEER

BESERICBITA AT HENDZIEENIL. -206.81 dBm/MHz (-216.81 dBW/100MHz) T
FTEREEF4781dB &Y., THREREEZH/ET 5,

20 NTHIERD S OBB & HHEZET 5 2 L N TTHEZR M,

20 FUE OB DB A Tl HERE L7 15,321 (B/km?) (v — Y U E AT E

22 “https://directory.eoportal.org/web/eoportal/satellite-missions/d/dmsp-block-5d”

23 #)45 ITU-R P. 676-10 “Attenuation by atmosphere gases”

2 R OZEHEFRIF R O 72 % NOAA NPOESS @ 54dBi % 8 (K 27 4EbE RIS Z B St ESR)
25 %) ITU-R RS. 2017 “Performance and interference criteria for satellite passive remote sensing”
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4—3—4—2 =ZERKHS5729GHz [ZK BT H&EEt

KA4—3—200NFEKBEFRRNTHERINENRIE L BHBERE 57.29GHz [T LT, X
DAIREFHZHIZHEZERICETATHEDZEENZEH L., RERELDLERZITH-
1=

AiTiR ¢
YR Y —ImRDEREE ¥ 20,000 (&/km?)
SN & i E SO AN e A E 10%LLF

HIRIEERE (SSMIS(Special Sensor Microwave
Imager Sounder)) X7y kT b AL X2 25.8km>17.5km
HIKIFERFEL I KUY —IRR EDBMREERH | 833 (km)

ARBRE 2 100 (dB)

IR EREDRIET T THEF” 54 (dBi)

KR EREOTSREEES -169 (dBW/100MHz)
STEER

BEZERICEITHTHROZEEANIE. -161.41 dBm/MHz (-171.41 dBW/100MHz) T
MEREE-241dB &3 Y., THREREZHBET .

4—3—4—3 RHEFER
LEDFERMS, WThDTyr—RIZEWTHTSREREZERET 516, HBKIFERE
*7% (Z8) COHXAIIREETHHEER D,

T

26 CATERERITAC & 5 B IEER R & IEE R RNZERIG Y Bk D MR A 2 B D SRR ST
ZD 17 AARELEH R SCE, 1998-63-511, pp. 45-52, Feb. 2017 (MEEEVRE, 58, mmH—, SR
R)

Y EROEPHAIEE T T T 0.6m A5 MTVZA-OK O 51dBi 242 (#)% ITU-R RS. 1861 ”  Typical
technical and operational characteristics of Earth exploration-satellite service (passive) systems using allocations
between 1.4 and 275 GHz” D3 14 ® Sensor K4)
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4—3—-5 BHEXX
BRRAXERKIZOVTIE, BB X TLE LT 76.5GHz # (76-77.5GHz) DZI{EHRIH%.
60GHz HEMRZMHED 2 REFKDOEZELEEL T 115GHz F (94.1-116GHz) D Z{FEEE
AR E LT,
CORBEHFICHITHBBET > TOWSIERNDRXE FEILXXEFHDILFEE RS RIRR
DHATHB=HD, DOFLITb)—, FTVST—FETILTOHLREICKY FibRiT%
T-o71=,

Fx4—-3—-5—1 BRRXZEREDNHT

R B = 76.5 GHz 115 GHz
{ii& : 35° 56'40” N, 138° 28 21" E
5 A 25 : 1350 m
{REEE %28 -196.5 dBm/MHz -198 dBm/MHz
TUoTTHE 0 dBi

4—3—5—1 SUFNLITURM)—IZ&kDFSHHEE
ROGHETILDBEKZMK L T, FFEKHFEHICH T 5BRE#REZER L1,

£4—3—5—2 FHERFICAWNEGIKRETIL

Sy =1 L(fahz, dkm) = 20 log10(faHz) + 20 log10(dkm) + a(feHz) X dkn + 92.45 dB
E E_E\!If] B EXTBAR L(dkm) = 20 log1o(dim) + 0.13ckm + 140.12dB  (76.5 GHz)
TV L(chm) = 20 log1o(ckm) + 0.31ckm + 143.66 dB (115 GHz)

A= 76.5 GHz | 0.13 dB/km

mE® ' 115 GHz | 0.31 dB/km
NAEIZ & B ERRIEY 3dB

BEfREEREDEHICE LW TIE, ERBRDABREL5E L AMKICK DERIBZ MK L =15
BOREAZT o1z, T, EROERZHG - RETDERICTEVTE, FEHNAEHENK
REENA—FERBEDIY—CUEL>THATHEBESN, £, HEBHOBRLGED
L FHNEHZLYNSHMADIENROONSZEMD, SVREVY—VRATLD
T ERFOHFBME &L 72 5-30dBm/MHz (TR T, -70dBm/MHz £ TIEE L F-15 & D& £ 1T

271,

28 Fht ITU-R RA.769-2 B

2 L(fome,dim) 3B ECE L OEBE LS & 248 (dB) . fou V2JEIEIL (GHZ) . di (ZHEEE (km) . o (fom)l 38
Bk A7 5 KA RS (dB/km)

0 N R— P2V =T UKWt X — DB R LFFICL > THER SN —Z LT NERT 4 v 7
7 /L (am atmospheric model) Z M, WEMAZFHET 57201, 5 1350 m THIXHRE 50% OFEHER
KEEE,

o — PR TSR D F I Z N TT AL ZEFI L TOEEE Bl EHREEEES  EHEERIN
Rt R EESREEZ RS 60GHz MR R ESERE (BB 218]) &kt T v K—A > 2 & Duty Cycle DF
WHIREHZ B % 538D\
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wWREXR4—-3—5—3IZFT,

F£4—3—5—3 HiREMOEHER

FrEmtEMRIERE (km)

EIEH A LRI XDAHEE MAIC & DERIB Z K

(o) 76.5GHz % | 115GHz % | 765GHz % | 115 GHz &
-30 dBm/MHz 37.6 23.0 29.8 18.9
-40 dBm/MHz 16.3 11.1 12.3 8.6
-50 dBm/MHz 6.0 4.5 4.4 3.3
-60 dBm/MHz 2.0 1.6 1.4 1.1
-70 dBm/MHz 0.7 05 0.5 0.4

<tRFHER>

SRR TLOEER S (FEN) DA EESFOHFBEL 45 -30 dBm/MHz
DIFE. AMKIZK BERKIE (3dB) 2FET S L. 76.5GHz FDERRXDZIEHRMEICH L
T 29.8km. 115GHz #IZH UV TIE 18.9km D EEIRIEEEA L E L DR E L o 1=,

SYREVY—VRATLOEEFEHA (FHiES) %-40 dBm/MHz H 5-70 dBm/MHz 238 5E
LI-BEROEIEEREZHE L& A X EE N FES) -60dBm/MHz Di5E . 76.5GHz
BOERRXDZERMBIZH LT 1.4km. 115GHzZz HBIZH WLV TI 1.1km. -70dBm/MHz B[
76.5GHZ HIZH LV T 500m, 115GHZ #IZH LV T400m DEEFRIEMALRELDFEREL o 1=,

HEANEHBEADLARILVIEEALDERRBECLICES N FENEGHENEBAHMZ S
LT, BRRXZERBELEODERABNDELI Y TEHDLIIENTE, MLEISKIT
BAEEEN TR ICRAD D,

4—3—-5—2 TFTHUF—FrETILZEZFRWN:=-THRE

ROTHTYF— R ETILRVTFSBERETILETIC. BERFIXDZIEERE S HE 30.5km
LRIZBIF2S )KL H—S AT LIZCKRDBETFSHEHZER LT-,

74



R£4—3—-5—4 FHOUF—FETILOHRTEET
FTUS—FETL

A 3] A

B b= EE Bt 10km LA | 10km~30km | 10km LA | 10km~30km
BMRIEBEA DA DO (N) 24,234 465,420 10,826 208,698
AX— b+ T+ D ERERS 60%

L—4 —EHIHROE G534 1%

BWZHBDT/NA ADE|E | 10%

%4—3—5—5 TFTHEBEBEETIDERERET
BEEICHS T 5T HERETIV

10%

EBRAAKICET5TSERETIL
Bi% (BRND#A) ¥ | 20dB
BRERXZERENISDEMICH THTHSERETIL
NSRS T7UTF oD IRk

TINAZAD 1 HOF A
BFEDEES

Hhig &I &k HERKIE 10km #8 10km LAY
R 10.16dB ERLL

AFSBRFICENTE, BIXXEFLUFHEERGAAZHLLETHIROADY VT %
ZZ.BIVVTRNICHFETEZI YRV —LRTLOLDFHENEZRD. Ch5cHEE
TEHILETHRETHENZRD: GHHEIISEENESHR),

BHE. EBRETILESVILID M) —DIGE ERKRE LT,

AEBRER4-3-5-3IZF7,

32 SRk 29 R EHIBIEEED [2~— bR AEMEEROHER ] TR R 60%% 5 M

B HESA— I =07 3 L2 T ARET D 2023 EOW K T % B

3 A IER AT T & D RNERR B L IR R RN TR D MR AT B 5 SRR ST
Z D 17, QARG R CEE, 1998-63-511, pp. 45-52, Feb. 2017 (MEiRyR(E, 5%, MM —, BrRE
*)

http://www.soumu.go.jp/main_content/000159473.pdf

36 «Qutdoor to Indoor Penetration Loss at 28 GHz for Fixed Wireless Access”, arXiv:1711.00168 (2017) (Bas, C. U., et
al.) https://arxiv.org/pdf/1711.00168.pdf
Y EmBIESEs FHREGHNONE BIBELRATLEES TIGHz $E9MBEEL— 5 — £ 3EE
#H7 O THEHBECI D FHENER] $&U NMBEEICKDERIE] 288

35
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x4—3—5—3 HETHEHOEHKER
S 76.5 GHz 115 GHz #
(Figist) WBEFTHEN EY—SY WBEFBHEN EI—JY
[dBm/MHz] [dB] [dBm/MHz] [dB]
-30 dBm/MHz -182.3 -14.2 -186.4 -11.6
-40 dBm/MHz -192.3 4.2 -196. 4 -1.6
-50 dBm/MHz -202.3 5.8 -206. 4 8. 4
-60 dBm/MHz -212.3 15.8 -216. 4 18.4
-70 dBm/MHz -222.3 25.8 -226. 4 28. 4
<HREHER >

SYREUY—PRTLOEER S (FESN) A FEEFOHFEE L % 5-30 dBm/MHz
DIHFE. BERXDZEXRHEDOEZE 05k AIZHETEIVEE VY —VRTLICKSHRE
FisEAHIE. 76.5GHz FDERRXDZIEHMICH L1 T-182.3dBm/MHz, 115GHz [ZH LY
T-186.4dBm/MHz &5 Y, FRER—CUNIAFRELGDHEREL T,

DUUNLNIUR)—TORFFERRIC.SEZLLT,. SUREV Y- RTLOZEELRA

(FEN) ZEBLIE-GEEORETHENZHELZLEI A, £EHA (FiEHN)
-50dBm/MHz @ & F1Z, 76.5GHz H D EBRRXX D Z{E &% %<& L1 T-202.3dBm/MHz.
115GHz [2$ LV T-206. 4dBm/MHz £ 73 Y) . I— DU HRTE SR LG o1,

AREHE. —EDRENDELEICEBLI=FITHEIMN., SUREVH—S AT LOEEOF
AREOHARNGEEEZEZET DI E. " EDTFHENDENMHLRADDIZ ENnh o1z, &
ST, ALY 7OFIBREOERRECKLYBILIEINKIT HA5EMELN+RICRAD D,

HHE. BEEXFCRTEEXFICAVTIE, ERRXZEXRBAOFELEE L. T
BHENZRABRINZLZE FATYTOHBIABELGEDT—ADH DI LOTEME
1528 (RZaT7IADRH) LW -RICEETOIVELH D,
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E5F ERIEREE

5—1 EiRhEES
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EifF) [CT, BEFELHRBESEANET L L TMA L EDTERFOFEHEN (NN
— X MRIZHOTIEN—RFADFEHEAN) . AR MLTFIAPEZRAVTHRET
%, BB, BHOZEFRATHFEZAT 2BEE TN ThOZEHRBIELRFTRIE LA
EEOBMELEXRFTOREL TS L, BERSLHERESICLIEAIRH#ELZEE
HHFEEZR TR EBOABRERSLHRET LT EHI LN TES,
COHBEICEVWT, ARY MLTF A O REEREIEE. IMHz IZERETHI LN
BLTH 5

(2) ZHhRAERFELDOGE
7 HERESBOERRILICAES S5
AERER 3m U ELDERBEX(IHMEARSKEMNELZTA A MMIBWNT, R
R VT FISAFEFICAETREPREER L. TOMOEHRIX(1)ERERIZ L THM
EHEHENZRET S L, ZOHFEICEWT., AIEAZERRIIEREDLDEH
Wal &, T, HABREBFOZEPRFACRICBEEL, EAREHEH-ITHBRMSE L
AERZEPRE ORMREER GIERESOZEPREAOENNSCEARERER-T5
BIE3m LITOMRIEREE T 5 EMNTESD, L, ZHRAERFZERITSH &
MG 60GHz Tl Y R T LAFOREREH TEIEZT S BRKIEIE. EARE
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BEBLIGBWVGAETLHBEERZ IMLUTELTRAEETIZENTED,) 28
Red2L,

BHE. KERATOFRERSREDENIL. EEEHEHBEHORIEEICRET S
FIRBHICE T HEEEZPRFE (TEHASFICEHINE) ZRLTHEESE
T540ET 3,

4 HBREBOZEPRIEICATET S EARELIES
TERBKRIZCLTRAIET 2 EANBEETH D,

L. ABREBREDROBERUVAGARL LB EICENTIE, ZHEEREDH LD
ZRSTFDERELTREL., RRAAR—THEMEEEF, EXTHRREIZDOVTE
NENRAELEOMEEZAEEES S L,

AT T REEIZE T 5 FERE DEE

AT T7AEBIZE T AT ERFOBEDREL., ULTOELYETHIENBEHTH
%5, COFBICHEWVT, SHBFEIEL IMHZz &L, R T 7 RBEEICE T 5T EHKGT DA
EDRIEZEITIBAKRBEEICDOLTIX, 30MHz i 6 2 REFKETET D, ==L, BR
EZRAVLLDITAERRBDOTRZD Yy b4 TEAKED 0.7 Ehic &I 5. BRED
AIEBRVBTa—TULIYFICLDAREFEICEY ., TERFIRTEEZHET 52
ENBALGARERIE. TORRBERDATZEM TS ENTES., T, TRAKK
[CEWTHY M IEKRE®D 0.7 & LTWVSA, BRENTDICRARTEEZTTE
RI2HY M IBRENFEONDZENATEDGEE. TORAKKERDAEESE
B 5 ENTE S,

BEH. 67.5GHz 2B A SRRMEHICEVTAERDIAFTIVILUOTREEFICKY
AELNRHBTHDEEE. REBORAEHMFERAVTRMEEESICEHT IEEZTL.
TEEFVEMELEZBRET S EPVALHLGEETORARBEEDORAEZERT S &
NTED,

(1) ZHRBERFFETOEE

HAREBOEPRATIHF EROZHRAUETHFEET IESE TN TNOZEHRA
EimF) ST, BEFELRBREEZANEST L LTMAZLEZDFREXRFOTEHEHD N
—AMRIZHSOTIEFN—R FNADFEHERN) &. ARV MLT7FIAVELTAVTRET
%, BB, BHOZEFRATHFEZAT 2BEE TN T OZEHERBIELRFTRIE LA
EEOHMRMETERNDEBELT L L, FEASIELRBRESICI I ERAIRHGTIHE(E
FIHFSEEZR T2 EEBOAEERSILHAREST LT EHIENTES,
ZOHBEICEVWT, ARY MLT7F A O REEFEIEEL. IMHz IZERETHI LN
BUTHD.

(2) ZHIRAERFELDZS
7 HBREBOERRILICAET HHE
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AIERER 3m LEOERBEXIIHERFREMELIZTA YA FIEWT, AR
D ELT7FSAVFICHEREFREZE KL, TOMDEHF()ERKRIZLTHMEFHA
BRHENZAET S L, COFEICHEVT, AERAZEHREIEAEDOLDZANS
Eo Tz, ABREBOZEDRFAORICBEL., EARFHZH-ITHBREEILATHZE
iR & DREfRIERE (HBRESFOZEDRFAQEN DS CEAREHZHE-THERIL 3m LU
TOMRBEMET DI ENTED L. ERRATEIRFZEHIT D - EHAEH#L 60GHz
TEEV AT LEFDOEERES TEEZITOBREEL. EARKMGEHLSEVESR
THRERIEBEZ SMUT E L TRAIEZITSI CENTE D) EHRI D&,

BHE. KERTORERNBREDENL., FMHEFHEHNBENOAEMEICHET 2B KHK
WITH T HEEEPRFIG GEBRAAZREE) ZRLTHEZITSDET S,

4 BBRHBORTHRILISNETS S LARBLBE
7 ERMEICLTHIRT B LAEETHS, 112 L. RBBBERHROBER VBN
EHZBECHENTIE, BREREOROERS RO EREL THE L, RREHE—
THVNMBAR, BXTAREHECOVTENTRME L EOMEEEMEEE TS5
L.

6—2—4—2 RERE

BIRMIIZHET 52BEREDORE

HREBZTERZEFORBICEEL. ZHRATHTF BROEFRAEHFERET S
BEIIZTNETNOEFFERTERF) [CT, ARV MLTFSAYERANVWTRAET 5, HE.
BHOETRATIHFEET A E TN TNOEFRATHRF CRE L-AEEORINE
BIRMICET Z2ERENDRELTDE, COBEITHENT., BIREFOBEDIEETS
FIREBEEEIZ DL TIE, 30MHz 5 2 REFRKRFETET D, 1L, BREZRAWVS L DL
BEFREBOTREA Y FATEEHD 0.7 EHL LT EM. BEEIAILIRUT1—T
LOYHFICKBREREEEICE Y., BIREFDPRMBEELZFERET 52 ELNHALLEIHEIL.
ZTORKBEBEDREEERT HIENTE D, £z, FTRERBICEVWTHY FFT7ERK
BD 07 ELELTLAD, ERENTHICERSEMBEEZTRFERT DDy b THEEDN
BONDIENMATELHEE. TORAKBEEDRAELTER T HILEMNTED,

BE. AERDIAFIVILUSTFREIZIVAENIRETHDIBE1E. SEEDERE
EHEZRAVTHNREEFISICET 2BEZTL. BIREHFI/RMEELTBEST 52 EHH
SNEIEEZDORBEHEEDAEEEKT S ENTE S,

HBREBOEPFRATHFELOGEE. FERFOREDMNEEZDEFRATIHFEL
DISBICETIEENELETH S,

6-2—4-3 EELEXFRELBUNOLE

 RURADLS
FHRATHTAEOBAE, £r U7 £ AREATES HRECHBREERE L.

FEESRERL SIRE L AL OREHES ERRBBOLBRUEHTH 5 MA RIS
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BT, HEBMBEAREDALENC L EEET S EAELTH S,
HBREBORHEATHTE L OBEE. BRRATHTH = 0BAITE L THBBSEN
BB LAV LERBT 5 EABLTHS.

6—3 60GHz F/NEAT—FBIEATLOEMBIEH
60GHz H/INEHWT—FBEVATLIZDONTIE., EREHOALERT I L ET S,

6—3—1 —fB&EH
(1) YRFLEFEDEH
7 EREEOER
ERERRUVERERIE. BERICHITAZENTERNI E, -, SRKEBRRUVE
RAEARDERIZIWHENTWDIGRICH O TIL. EEEEL L TOR—HZHFTE
HZEBIELOATEY., D, BLANBBICEHITEIENTERINI &,
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7 ESROBRNRES

60GHz H/INEBALETEHI VEL—4F— (Fv )T REL) OEMBIEHOREIZE L
Tl BiRBERAcEfEAR BRMERKEAREZRL) ITKYEETEIORATLOEA
FRAMHRE LT, I RTLEDERBERABREE1To1=,

S#. BRVATLORROERKECERNOEMEMEUHHE=—XFITL LT,
DERFXDBEAZDOENELENRELEZRSZENBELTHS, . 60GHz H/INEAT
—ABEVATLEOERAKRFIZEWVWTIE, MNEAL—F—PRTLABRITIVRATLERL
KOGRARELELLZLZRIRELTEY., 9%, AFHZERATLIREFTEROT K
. BERCHENEOSHIERL DD, REICIE L THEUAHRMEEL LTRELEK
H5ENEHTHD,

BIREEHOBEEIZDOLNTIX, 57-66GHz wDLFHED I K L—F—RU 57-66GHz
TINEAT—FABIEVRT LIX, 57-66GHz H/INEAT—2BEVATLORTHELEASE
DEMBEELLEMN,. AMAOEBETHRAT S5 —RICEBWTIXIEHELZEBZ 584N H S
=8, MAT—XIZIECTEEHNOER. BEHEE., FLEAXERMAEEET LS. EK
FhEgIEstICEE T 5= ODHWEBEZE L TV T ENRETH D,

T, SRIGEELTHRAINS I ) KRTEET/N\M ADOEKLEREH~DEE HTEF
ZICELTIE, ERMEBREZHRFEZR LGNS, BEICKE L TEEN DPERMLFTMEFENE
BICDOVWTHRETHIEMNEFLLY,
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FHRBEEEEZS FREGHNT?HE ELEREAEZES
60GHz FREMRZIEIEXRI BRE
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HBIER IEBh | S KFRAZRBKE iR
[EERE]
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SEEM 1 MHREREGEXRH (RE) LOTFibHis

(1) ZEREK$ 60GHz IZH T2 F St
UTOFIECRHEZERICETSATHEDZEENEZEH L. RERELDLES
1T-o71=,

1 EREEZRFAHSBOBRBMAOEZEZTIC LI 15,321 (B/km?) ITX—Y U EMA 1=
20,000 (&/km?) &{RE,
2 SSMIS(Special Sensor Microwave Imager Sounder)® 27 v k7Y ¥ k¥ 4 X%
25.8km x 17.5km
3 EE. 1T RU2&Y, 29y bTUUFAIZCEET S T/N14 A% 9,030,000 58L&
Ho
4 1B )REH—SRTLNGEERT VT FTFNZITEHEN Pold
Po=Pi+Gi+Gi—L
Pe SURTEVY—VRATLDEHRBES
Gt TUREVY— R T LOZEDREREG
G: BIEDZEHRFIF
L: {cifigask
5 HKETHEN Paggregate IE
Paggregate = Po + 10log(N)
NIy R TYDMRIZHFEET DI VREVY—SRXTLOEH
6 {ciEiEx L&
L = 32.4 + 20log(f) + 20log(d) + L+
= 32.4 + 20log(60x1073) + 20log(833) + 160
= 346.38 dB
f: freq. [MHZ]
d: distance [km]
L1: KKBE=
fz=L. RihZFEmEALGL, SUREVY X TL~BEHEROEREZ—2
833km. E&ZRIUNIEZ 160dB & L 1=,
7 2YEEUY—IXTLD EIRP (£ 13dBm THBZ &h b, BERDZEHRHE
EFEBELEWATNA AN DFHEAIE, 418K Y
Po =13 —346.38 = -333.38 dBm
B5ERUVUTHEKLY, 29 bTUVFMADI YEEY—SRATLNORET HHRE
Al
Paggregate = -333.38 + 10l0og(9,030,000) = -263.82 dBm
9 T)REVY—IRTLOEIFIEIEZE 500kHz £ 95 &
-263.82 — 10log(0.5) = -260.81 dBm/MHz
10 BEDZEFBFELFEADT-. NOAANPOESS M 54dBi %1% L =158 D Fi%
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=I%. -206.81 dBm/MHz &£ 725,
11 EESS(passive)® 60GHz FIZ &1+ 5 REEEEEIL, -169 dBW/100MHz THY . 10
IEDT#5E-216.81 dBW/100MHz & DFTEREEIL-47.81 dB &0 Y, REE#EZE

WET Do

(2) RERIKE 57.29GHz [Z & 5 T iHH&ET
SRtV —VATLORARBEEE L TLWOMBKREFEXRBOREB Y DOEAK
HEFENTHRIRINENRIE LG HEIR 57.29GHz [T LT, LLITFICL Y., BHREEIC
W LREREEHET oM EMHRELT,

1 ERFEFEHLORMAOZEZTIZCLE 15,321 (B/km?) 29— &M T-

20,000 (&/km?) E{RFE,
2 SSMIS(Special Sensor Microwave Imager Sounder)® 7 v k7 v b4 4 X (&

25.8kmx17.5km
3 BATOREBMEN10%UTOT—2%2TIZ, 7Y T2 CMRIZEET S T/8/

¥ % 903,000 B LEH,
4 18D REVH—SATLIOEERTVTTFHAZTBEEN Polk

Po=Pt+Gt+Gi—L
Pe SVREVHY—VRTLOERBES
Gt SRt Y-V RTLOEDRFG
G BEDZEFHEFRF
L: =higx
5 £EETFBHEN Paggregate [
Paggregate = Po + 10log(N)
NIy R T MRICHEETDIVREVY—RTLOER
6 fERIBL LI
L = 32.4 + 20log(f) + 20log(d) + L+
= 32.4 + 20log(57.29x10”3) + 20log(833) + 100
=285.97 dB
f: freq. [MHZ]
d: distance [km]
Li: KKURE
2L, KthzFEEmEAHL, SRV — AT L~BEMOERE—2

833km. EAZIRINIEZE 100dB & L 1=,
7 SYUKREH—SRFLDEIRP IX 13dBm TH AN, B2 o HIEMARTHE 50 EExE

~

B LZEEDHRANENS-2dB HET 51=%. 11dBm & L TEHE. HEAOEDRFE
EFEELLBWVTNRAANODFHENE. 418K Y
Po = 11 — 285.97 = -274.97 dBm
S8S5ERUTHEELY, 72y bTUY FAILRETIHRENIE
Paggregate = -274.97 + 10l0g(903,000) = -215.42 dBm
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9 TYREVH—IRTLDOEMNFEIEZE 500kHz £ 95 &;
-215.42 — 10log(0.5) = -212.41 dBm/MHz
10 BEDZERHFEET7 > TFE 0.6m Hid> MTVZA-OK M 51dBi & L-BAEDTFHE
(%. -161.41 dBm/MHz &% 5%,
11 EESS(passive)® 57.29GHz #HIZH (T HREEZE(L. -169 dBW/100MHz TH Y. 10
EOFSHE -171.41 dBW/100MHz L DFFEHREE(F-241 dB L1, REREZFER
T5,

- 101 -



SEEM2 BRRXXOZERHBEOFH®RE (FTIV75—FET
L)

1. #HE

60GHz Ht oY — X7 L (57-64GHz) DFESNEHIZH T, BIRKRX
(76.5GHz/115GHz) ~DEBEBHT ZBENH S, 16.56Hz DHEFHEL—4
—DEERIRIICEC . 1156Hz OFEIT, L—F—DEEEED 2 REHRED
EHEIZH D,
EIRXXEFDUFEERGAFTEIOMIAHEES L U 606Hz FtEoo—
AT LESmROZREB TR EERL. 606H: HTEoF—LXTLNGDTFH
BAZHPLREC & YEHE LERICOWTHRE L=,

LIRE., FHEtEOFMICONTIRRD,

2. FHBREICAWV=FE (YJOTETI)
AFBREICEVTE, FSHETILE ITU-R SEFHE 1], HEFT 2%
ZHLEITBEL, THENEZNLRFICIYFTET 2AEERA L=,
UTDERY., BAXXaHFALFHEERBAMZzRLLET HROADY
ThoDEFHBNEHELEBEEI S L TEATSBENERD S,

- TR EBY ., KXEZHLET S Tkm HADRIDMZREFRER R km 5%
BE. MBIk &Y TRIZHEET D L—F—DNoXXEEEHRE~ADTHE
NEeBEBHL—F—BHEROBEEIHZRELHET 5,

s U TADL—F—EHEERWMMEIRIEREY) T % 16 ARTHEIL &M
BICHEZTVWEEHIEZETI VT 1 B0 FHENERD S,

- FIITHODFHEENEZREL. XXEEHLELEATER (FHE/d
R) BEIUOEAMTOARHTEENZROOND,

3. EE&EMH

8—1. BRRAXZERME WTHA) OFT
BTBADERTIITROLEY THD. BRRXEHICE T2 THRIEILE
& ITU-R RA. 769-2 [CEDE . ARMEFHICKRLAVMEZRA Lz, &
&. 80GHz (T Z &R P EDKXE [XER TREZ XX S HiDILFHERKER R
FO#HTHS,
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3—2.

BN 6 76.5 GHz & 115 GHz &
& : 35° 56" 40” N, 138> 28’ 217 E
5 25 : 1350 m
RgE%E -196.5 dBm/MHz -198 dBm/MHz
7T HHIE 0 dBi
60GHz =X YKt Y — (5EFHA) DFET
EFSADETIEITROEY THD,
BROERK FaN
AKX FMCW
[& %%k (In-band) 57 ~ 64 GHz
& A BRI 7 GHz UF
EHhIRE S 10 mW
EfiFEHEHAEN 0 dBm
TR EA + 60 deg.
Ta—T4—HA7L 3.3/ 29.7 msec. (MAX.)
X)) 7R RMEE REEL
YEal—yavEEY 76.5 GHz B U* 115 GHz
-30 dBm/MHz

EEH A

(5% & LT -40dBm/MHz, -50dBm/MHz, -60dBm/MHz,
~70dBm/MHz)
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3—3. GiIkETIL
ERETILELUVTFSEMERZSOCTSENOHEBRZEIRDAY TH

S
=18 B
NSRS T UoTFFHhoDiEEE 10km LI 10km~ 30km 10km LLF 10km~ 30km
B ZERE & & L(f, d) =20 logl0(f) + 20 logl0(d) + a (f) x d + 92.45 [dB]
REWUETFIL L(d) =20 log10(d) + 0.13d + 140.12 [dB] (76.5 GHz)
[2] L(d) = 20 logl0(d) + 0.31d + 143.66 [dB] (115 GHz)
LS pup——
g?'ﬁi{%ﬁ 0.13 dB/km @76.5 GHz / 0.31 dB/km @115 GHz
MK & B3R
18 [4] 3dB
TS ED| o, s
o EBiE% [5] WAL 10. 16dB WAL 10. 16dB
$ﬁﬁmg$5mﬂmﬁr;
%[ .
BEHEL [6] B L 20d8
3—4. THENHEEH (FITIVHF5—FETI)
FTI)5— FETIIETRIZERT,
i A EaLic) JtE
R . 10km~ 30Km . 10km~ 30Km . 10km~ 30Km
Bt 2R B 10km LAA LI 10km LAA LI 10km LAA LA
BIRIERIZ L BT
FHRAO (L) 35, 060 674,118 24,234 465, 420 10, 826 208, 698
ARX—b+T7AVER .
% [7] 60%
SRR A
L— 4 —E&HmRD "
|4 [8] !
BHNIZHBDTNARA
DEIE [9] 10%
RS &
+3FH8&|TNA 2D 1 BOFE -~
MEMR - |BEOEE [10] !
BEH RS

4. LEHRERE (LT R)—)
3 — SHEDEMBEETILEMK L. EEHABICHRAREHFHICELTO
REfREERE Z HH L 1=,
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Bt B BB 2k [km]
EEHA GEES)
76.5 GHz 115 GHz
-30 dBm/MHz 29.8 18.9
-40 dBm/MHz 12.3 8.6
-50 dBm/MHz 4.4 3.3
-60 dBm/MHz 1.4 1.1
-70 dBm/MHz 0.5 0.4

5. BATHENMHER

3—SHENIGEWHETILELUI —4EHOFTHENGFESFHZL LI, UTOD
FIBIZEY IV REVY—LRATLNDRETFSEHZTEH LT,

@ 2—1EHOYVTETINVZEDE, BREREA () 7K OAOBREL
mHELY. BECIECTORY VITHADODAOZET

Np(d) = S(d) x o(d)

p VIR AA
U UmE
VT DO NOERE
D RICED S OFEEE

QaQq wmw=z

@ ZBYUHAOIZTFNAADERE, AX—FIAVDERE, L—4—
HinRERE, —BOEAREEZHITEHOE T, ZRAT ) THDERE
HERH

Nm(d) = Np(d) x Fm % Fs x Fr

Fm DTN ADE R AR

Fs P A= h T v OBERFE
Fr Db SRR KR
Fu 1 —HOMHRHE

@ HVUIJRHICHEET 2BEBmERBEZRICELGHEZRER,
[E 5] Pout(d) = R x Po x Nm(d) x Lb
[EM]Pin(d) = (1 -R) x Lin x Po  x Nm(d) x Lb

Pinoutl(d) = Pout(d) + Pin(d) = [(1 -R) x Lin + R] x Po x Nm(d) % Lb

Po ¥R —EHIZY DES
Pout : E%ﬁ%f@%ﬁ%ﬁ
Pin @ B R OKE )
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Pinout DR ETUE T

R SR BEINCH DR
Lin : B£HE

Lb :Body Loss

@ ROEGIHRETILEYBLIRIEREICIS C TORIRBLEEH

Ly(f, d) = 20 logio(f) + 20 logio(d) + a(f) x d + 92.45 [dB]

&Y. 76.56Hz H XU 115GHZ (T TD K S ITKH N B,

Ly(d) = 20 x logio(d) + 0.13 x d + 140.12 dB
Ly(d) =20 x logio(d) + 0.31 x d + 143.66 dB

(76.5 GHz)
(115 GHz)

Lt oAk

® RXXEMD 10km LLEIZIE, 2L DEYLFEHET HDT, UTICKY &HMHEE

EICKDERIBEZEEL CEHENEZERHT S,

Pall = Z (Pinout (d)X Lt(d)) + Z(Pinout(d) X Lt(d) X Lc¢)
0<d[J10km 10km<d([J30km

Le : #FHiHEEIC & 2 HERGERE K

6. &M

UEDREFICEYRD oNEIXRXEFDUFEERRARICHIT S

BEH—VATLDDMETFBENETRICTY .

#&F 585 [dBm/MHz]
76.5 GHz & 115 GHz &

RS T S ki It e ki It

(A1)
-30 dBm/MHz -182. 32 -184. 65 -186. 13 -186. 39 -188. 81 -190. 1
-40 dBm/MHz -192. 32 -194. 65 -196. 13 -196. 39 -198. 81 -200. 1
-50 dBm/MHz -202. 32 -204. 65 -206. 13 -206. 39 -208. 81 -210. 1
-60 dBm/MHz -212.32 -214. 65 -216.13 -216. 39 -218. 81 -220.1
-70 dBm/MHz -222.32 -224. 65 -226.13 -226. 39 -228. 81 -230. 1

MR T HAMREEZEL, 76.5 GHz % T-196. 5dB/MHz. 115GHz & T-198dBm/MHz
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