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FA—VELTE. Y—NEYST—LFEQOA VT UOYER—F TILEBRICERTHY
DUBA—FTEHIEO R2-2-2[CFRTL5BKREET 1 R T LMEICEREGHE
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Study Group AiLk EA Y, 5GHz HZE ALz IEEE802.11ac & 60GHz Hw& AL iz
IEEE802.11ad METE SNz, BEEEETIZRAY FIIL—F(TGad)I=H LTI,
Wireless Gigabit Alliance (WiGig)h\E®HT = MAC B & PHY BAIRESIh, #RELT
WiGig IREMNZDEFREICMY ARSI TWS . ZOERIZ.ERNEFEE L =&KX 10m
BREOEEERT. &KX 7Gbps EVWT—2REICKHIETHEAITHY. Ly avEk
HMFLI-FEE 24GHz/5GHz & 60GHz MiZ Y —LLRICEYya HilYEZT S
FST(Fast Session Transfer)#gEMNEH > TS, Ff=. NRAORPEZYD H HIREIC
ML F-EET— A EEERBTA=OICE—LI7+—IVJIcxiLi=70 Fa s
FHAINTWLS,

FAL—2ELTIE, B2-2-3[2RT & 5IC, Bluray L EITHEMES NN ED 3
VB EEEBODFEFEFRA NS VI LTCEREOEFFEFHE - thd AV HEFFICHERT
BT L ENEITLND,

IEEE802.11ad A& IZH D  HE R EEREE L TR 26 FRA LB SN TN S,

— ﬂ
()
é 53R i R A

FHERRA FX
g

N—=YF)LavEar—~4
2—2—3 |EEE802.11ad/WiGig ®F|A L — > D4l

(4) IEEE802.15.3e
IEEE802.15.3¢ [T 1 3 1 BFICE D EE R IR IFEMBIE L A TLE LT, 2015

F5RKYBENIRIBREIN 2017 E3AICHABE LTSN DTHS, £1-.2018
£ 1 BIZIX ITU-R ® M2003-2 & L T Recommendation 1 #{TEh TV, KBEIEV R
T L%, BIEEMEZBEED 10cm BELTHI LT, OBEVATLPREADSE
BEBPNELGELS T1x1] ERERFETEILEVIHBICKY ., BEEREREZRER
L&S5ETDEDTHD., TORVABLELGDIA—RT—XD [FT/4 AT/ X
NDHEBEET—SXMTHD, F1- IEEE802.15.3e Tl&. # ms THBIEDHEL/IM %
AL THIRF—LELEFIEIRELEL-THEY. 2y F &Y Y b AKDI—RY
—RBEEICBEVTIE, IEBFENIRBELLLIN, BEHOLI—HFICKBET 2 XBOH
SENFICIERBHRTED LV EHEBEBATLDEDTH S,
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& 52, |IEEE802.15.3e Tl&. KARE7 VT HEER T 7OBBZFAL. AR
~DIEWDENY ZMFET 52874V L—2a T oTHEERTHIIEICKY . T1x
1OEFR] ZHELDDLFFERZEE L A Y ZH Ry —2) 2R D
MeRBEGARFLFE SN TN S, TORBMGI-—RT7—ZAAY —VFARKY bR
Ry bTHd. Ff=. FYKARELBTUTTOV—UBBRHEZRANS EAFIRE LT-
V—UROFENBNHZ oM DFEAHY . & YERRFICERGEAANESE GIFOR
) BRkHoND TR GEANBGITOVWTHEERSh, BHE. REKDOHAL L
LTORELEDLONTINS,

GOGHz M AL FE MR > R T L g 60GHz Gigabit Access Transponder Equipment

IEEE 802.15.3¢ 7 [EEE 802.15.3¢ ZLiREH - X T4

D
HIRIDE
TFIRA Z?‘I"ﬁlidf Z

Wl

2 F &y Entrance control GATE

.IL.L.L

X 2—2—4 |EEE802.15.3e ®F|A L — > DAl
(L8 : 60GHz IR REEYE (5 11E) ERME601E 1—10 DEXRER () HROERMN S DIRE)

(5) IEEE802.11.ay

IEEE802.11ay (& IEEE802.11ad D& ML TH Y. 802.11ad DF ¥ RILEZDETH
REFHBILERSF Y RILRYT 4T, 80211ad OFIERICREY &4 o1
DMG((Directional Multi Gigabit) OFDM. Single User/Multi User MIMO. TDD &R (11ad
FEXHIZFZEOBE)NYR—FEN5.2019F6 AICFS T 40 MMNEBEh,
2020 £ 3 ADFIEZEZEHELEEXRTTH S,

FNEFhOZERBEHOBMEELZ R 2-2-1 (2R,
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F2—2—1

WirelessHD

IEEE802.15.3¢

IEEE802.11ad

60GHz B S X T L DIZLEIRB D E KR

IEEE802.15.3e

IEEE802.11ay

(WiGig)

- IEEE802.15.3¢c &
DR EE

BRIRE DREHA 2008 £ 2009 £ 2012 & 2017 & 2020 & (F3E)
hFay 4% PAN(VAN) 42 PAN mis LAN 4% PAN(VAN) Mm% LAN
FEREE 60GHz &
FyRIL
_ Ch1:58.32GHz. Ch2:60.48GHz. Ch3:62.64GHz. Ch4:64.8GHz
TS5
F ¥ LR 2160MHz
_. . SC(yY I NXx )T sC sC scC
fRiz A=t OFbM ( OFDM ! OFDM(Optional)’ 00K OFDM (optional)
BARERE 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 & (Y:53E GATE ##HDI5 200m U E
BlxV—rRAEE)
"HDBE®EE | -avFovysHoo | -avsFoussy | LEiEEs) CaAVFUYEDY
fiaimiE —FK o—FK - EE T 7 A ILERE o—FK
FEET 7 A ILERE CEEITFAIVEE | ERHIAT - FSA | - BRI 7 AILERE
CIDAVYLAFART | - TAVYLRTF4R | FLba—4&-0Ry b | - T4 LATFAR
LA pAt O EDERET At
CEBRT ERY IRy | - EBRT RRY IR | —SREBE CERT RFERy R
kDO—2 v k=2 -KIOSK #9vo—K | whko—%
- PC AiDH#ERMEEE | -PC FDHEMEE | [¥h3R GATE i) - PC FiDHEsREE
7 r— -HD BIE D FEEMEEE | -HD BIEDEEME | - T b5 >Xar b | -HD BIEOFEEMRE
ay % A—JL7— kZET %
s Ryx UG RT— | BF4y R/ O Ry XU RT—
vayv VT UVEDER ayv
- 448 LAN CRRERALIE / - $E4R LAN
HWR-ERATVE— | - BRI R—L
T4 A2 MERIE)
- EEAY FRERY b
12 & B IFERTIERE
ENAINFTO—F
cE—LRTT | rE—LITA—3I2F | - BEEAELEEDTE | - ITU-R2003-2 ik | BB &5 ED M
1) o HEE Hae RIS -1 1EE EES i
- NLOS BiE4 | - 15.3 MAC CE—LT7F—SV | -ERVUIUBL/BR | - E—LTF+—3IY
RL—vay J ke BEHEEEOTRE | T HEE
s U—LLRTILTF | #wEG s O—LLUARTILF
Ny RARL—Y Ny RAERL—Y
av(FSTE&EE Y av(FSTEEL Y
i T3 VOB ) T3 VOB )

- |IEEE802.15.3c .
802.11ad & D#7F
e
CTFARIIRYT A
VU HERE

CF o RILHEERE
EE o R ki ae

*1 BATHEHERIEELEF v rIL
*2 OFDM ZRIXIFEDIRTHIBRDFETH Y FEARIXHELRER S TLVE LY

BFYURILKRYTA VI T2ARN)—LDEE

17




2—3 HENEIZEITHRH
(1) KERUERM
KEIZHIT5 57-71GHz FTHERAT 2 EBIREREIL. EMEEZESR (FCC) RA/N—
k150 §15.255 ICRAESN TS, CCTlk, BIEERAD 74 —IL FHhEE S —,
A2859TF4TE—=artE Y —FD SRD. BARED P2P #EM. T 7
T)r—2 3 VAISOVWTHRESIN TS, 2018 £ 12 AIZIE, L—4F—E—L%EMA
LEEZXRTZEZBOXF Yy TFr—E— 30t —ThHAS Google Soli #FAFEL 1=
Google LLC A%, #R##EMZE FCC TR, HHEEMNZEH N TS,

BXMIZ&1T5H 60GHz HL—F—PLETHET —2 EERAERRFBORMEEIZONT
(X, BRMNEBEERBEETEFTSRZE (CEPT) MBEICH T, ERMERRKICHT 4
BHGEIRBE S PEREN. RREARYKFEEHE., THERRRNFOEEERICHT S
#E5THSH.ERC/REC 70-03 (RFTHIEE 2019 F 6 A7 H) [CEFLHLN TS, Fi-.
ZTOMOFMERMRIZE, BIRT TV 7—2 3 VEORMBRERBICFLHOATL
%, 2019 EOHRETIF. CEPT Report 70 TREN - ERC/REC 70-03 ~DRE L %%
(+T. T4 BN\ FTF—SmERADRERMA 57-66GHz h 5 57-71GHz ~NEHET SN T
V%, ERC/REC 70-03 Tl&. LLT® Annex [THEWT, 60GHZ HIZHIFTDHL—F—;A
TEHT—2EEDT TV r—avhBEESh TS,

Annex1: H oW HBEFORRIZEHTHY . SHIT—HEMICTLAMN)—, FLOTY
F. EREVT—2EELVICZTOMROELORARIZCEFERASINS,
(Band n1, n2)
Annex 3 : G T— A GEE VAT ALIZERAEINS, (Band c1, c2, c3)
Annex A : Annex1 M5 13 ICEFENGE LA, BRIRBEFMN ECCREICIEESNTE Y.
CEPT fTHHEIC&E > T—RBADOTTHEAIATWE 7TV r— 3

~

> (Bandg)

BRKIZH 1T 5 60GHz HFDL—F—FARRVBERRDRGFZEZ. & 2—-3—1 KUK 2
—3—2ITRT . RICRIEBET TV r—2a VIE  RERURME LICTRFITETH S,
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F2—3—1 FECKIZH TS 60GHz HE\IERAEDHMIZE (L—F—F&)
KE R
HA-EEE FCC 47 CFR |FCC 47 CFR|2018 F&456I#|REC70-03 REC70-03
Part15 Part15 & DA 18-1308 |[Annex 1 Band n1|Annex 1 Band n2
§15.255 §15.255
yalamly) EEERT1— EEERDD Google Soli ® IERFE SRD IEHE SRD
JWRIHELE T 1—IVRIFEE AEA
—RUAV5— =
SU9T1TE—
vaotwotr—
SRR SE EN 305 550°¢ EN 305 550
[ERER 57-71GHz 61-61.5GHz 57-64GHz 57-64GHz 61-61.5GHz
ZHRE | 3 10dBm 10dBm
|
AT -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
BHREAN ~
(EIRP) AT 10dBm 43dBm 13dBm
HETEDHFAE 500MHz
TEXEFD | 1545 61.0-61.5GH 43-57GHz, 60-61GHz,
BMEDA (B D z & B <. 64-78GHz; 61.5-62.5GHz;
& HlBRAE 57-71GHz IC RMS BHZEEN RMS EHZEEN
HTBFHEEAN -20dBm/MHz L | -10dBm/MHz LA
A 10dBm KL T T
T.XREBEEIR
13dBm LLF
R 7 | 40GHz XK&: [40GHz Z & :|40GHz =k & :|*38R xS0
) 7 §15.209 M |[8§15.209 M R|[8§15.209 DR E
20D | R EExER |(EEzER ERE]
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.n.) |RMS e.i.r.p.) RMS e.i.r.p.)
ZDfth Duty Cycle [&.
33ms DOMEIC 10%
L\/{WO
AEKAD F<TFF 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 HEMRKMEDXMFE (BERSE)

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 —XIE1 | 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 57-7T1GHz 57-71GHz 57-7T1GHz 63-64GHz°
2 & | EY 27dBm
==
ya) = | & |27dBm 27dBm
(500mw) (500mw)
TOOMHz £®mDM [ TO0MHz K3
SRR DX EH | DREFIHIED
DIZE. BAFEIE | EE#DIZES.
Z 100MHz TEl> [ #% & & B 18 &=
7={E&% 500mW T|100MHz TEZ|
RURE o Iz B =
500mW THEU
1={E
g Bh | 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 Lt 20 dBi Lk
EIRP | i3 82dBm
(55 TFUTTRIEN
£ 5 51dBi = FE%
L B&lIE1dBCE
EhN) IZ 2dB FIFAR
40dBm FhEms s 40 dBm 40 dBm 55 dBm 40 dBm
WU,
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 ~DEHHNUR I I TWA M, F72 REC 70-03 ([ZBEEI L TR,




KE R
2T 85dBm
TUTTRBM
51dBi = TE%
BalE1dBlE
[Z 2dB FIFAR
43dBm Ny ngass
We7mzrUuU.
43dBm KWK
TEE3ZEZE
B,
LEFIEIE
=154t -29 dBm/
TEH|EHOD 200MHz LL
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 EfE% @A
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 BAEERES|BEEXE ECC|BEEXEZ ECC|EE & X Z
) Report288'° |Report288 £ |ECC/DEC/(0
BHIRANRD ~ ikt 9)01M
IWHBEXAZX|BIRIRI ~
LERZITDI|IHEXANZX|BAEERED
& LERETD|HA
&
B RIART S
IWHEXHNZX
LhEERETDC
&
AEAD [E<L
ZTAE TmW/cm?2 T0W/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/4d5f88b8-7f6d/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—4mE (Bandcl) R T 7 XHFIR

Isyia iR
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

*** BRHN 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 <[J1 000 MHz F; 11 ;0& IZI)HZ
470 MHz to 862 MHz GE1) -
Gx1)
K
ER 4 nW (-54 dBm) 250 nW (-36 dBm) 1 JW (-30 dBm)
Fich 2 nW (-57 dBm) 2 nW (-57 dBm) 20 nW (-47 dBm)

1 1GHz &Y T O R E<:# A a] 8B40 B B igiiE (& 100 kHz T, 1 GHz &Y L0 &K $hIZ#E A
A BRI E R IE 1 MHZ,

A2 TEEFOLERERBIEL EUT OZREHRKEEDHDHIE, LHL., ERMGEIEBROD:
HEFIZ. RFYT RISV I3V OREAEHEREEFHIREIN S, ChIERBRREZICEHZLE TN
IEEBHELY,

(2) BERUHE

RETIE, RFEELGVERERZEHET S BEEITHERT S ENTEHER
BOERRIEDRMELE] 20% 10K (UWB L ARREEDERKSR) E4EIZEWD
T. 57-66GHz FNEKZEAT 5 AERIEEDEBEBORMEEN, pETIE, X
FIZETHSD 160 GHz FEBEBO-ODERERBEMEGRVHARA X (YD/T
2722-2014) BIZHE T, 59-64 GHz D JEKEEE TENMET & BRI O EMEENH
EEIhTWL5,

BERUPEICET S 60GHz TERZFEORMIFLEEZR 2—3-3 27T, LWIFht
MENG IFAEICARNMFETELG VSO, L—F—ARRVBEERZEZRS L TLVG
LY,

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

B FEYER S 0 YD/T 2722-2014  60GHz Sl B To 4 HL 1 A& SR IR SR M A 7 1
http://www.std.gov.cn/hb/search/stdHBDetailed?id=8B1827F1FC20BB19E05397BEOAOAB44A
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£ 2—3—3 BERUPEIZHITS 60GHz HFEFERIHEORMIZAE
1| F[E
RA-#EE (SR THRITIENTEIERBDE |60GHz BERIEZD = DEIFEIRETMTE
BB DR HRURABRSE)
(R RMIBIREEMETE 2018-902) [ (YD/T 2722-2014)
HFI UWB RUBR RIS EDEiHES
TAIRIL L GB9254-2008
ITU-R SM.1539-1 (2002)
Ehse 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
(B DBB S F =G TN TIER)
EMmMES | F9 44dBm
BREND [
(EIRP) | &% 43dBm 47dBm
LETIEIE 57-66GHz
FEHRHOD | BENEHD| 1GHz £%: -36dBm/100kHz(e.i.r.p.) | 57-59 B U 64-66GHz : & H % E M
HEDFB | FHIRE 1GHz~40GHz *kii: -5dBm/MHz
& -30dBm/MHz(e.i.r.p.)
40GHz Ll E: -10dBm/MHz(e.i.r.p.)
2 FYFP R
DBEDH % 2-3-4 B8
=ME
BIRFEE D | BLRFEGTOEEE(FEEHE)
B 1GHz 3#%:-54dBm/100kHz
1GHz LUk :-47dBm/MHz
Z0ft SRR ERSLE T B HHRIT—RE | - BEX—H—DERICREOF PREICEY

EA = UEE P2P ILEARS)

- 57-58GHz = EFH I 5 HFN
27dBm(e.i.r.p.) EBBL. BRRX T VT
THEHFER 300 X—FUAICKRETDHE
&, BRI GBEHNNE

SRGZERTRL EESNIZRIZ T THA
-FBEICLSRIFUEZH 126D, RIBIXT
T T —RBIDEE

AMEADELSBEHFAE(E

HEE)

TO0W/m2(1TmW/cm?2) 4

—#R(ZLX) 10 wW/cm?
TR (BREX) : 40 uW/cm?2 15

M TR O NSRS

(B 5 AU 5 0 4514 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 (BRBEFERIR IR 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 Hl[R

[ Ea B EEREOFIRE | FHEIITAKLEREa A7 HiEE

30MHz=<f<48.5MHz -36 dBm 100 kHz
48.5MHz<<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< f<128GHz -20 dBm 1 MHz

I FFEERORTIVF7R -T2 v L aVvEARBEERT S

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

WE, SYBDTNAR - ToTHEMBORALIZEY., BIYEAOBEZRMTIL—4
—DHEHT, REL loT BB TOBEL YV UV IHEMEW EHELFADEENSF
S2TWD, 2—1ISRLEE—Va VP RFYy—R U —VEERAETOAOT)OT Y
f-toYrbbnot=, BELGEVVUTICIIEREREMAOBEZET S0, LVYL
WERBENABEL LD, BICEREGMERMNMDEL LS IAFr—E oY —(2DL
Tl&. 7GHz BEDOFEIEZVEL TS, BATIE, HE. MNEAL—F—L LTI, 60—
61GHz HICEBIEL—4— (FENENER) MNEETohTWLSA, 1IGHZIBTIH IS
OF =GR RAREZRB-THEMIEEEZHRL I EMNTELRL,

F1-. IEEE802.11ad/ay Tl&. BIEDF v RILHEERADER (CEF: Channel Estimation
Field) Z#ERAL. 2E LI R4RD CEF DEH & EELT- CEF E5 L DHEEMEBEZRY.
FrrILDA VRV RIEEEZESET S L—F— & LTOEMBEIAREEIA TS,

COEIERRENE. KEFICEWTIEH, RE, MNEAT—FREVATLELTEAT
b TS 57-66GHz DEFEHHEL—F—RARELTEIYLETEHI L FRIRE LT

Ftrz. BITONEAT—FBEVATLEOERZFIRET S LML, ThERFOH
MBEEZFHRETHIEEL, 10MW LUTDBZEICRY ., Fr U7 AKEZELLGND
DET B,

#3—1 BITIATLEDHE
EBEL—5— NBHT— 5B NEAL—H—
(BT Y RT L) (BITYRT L) (RS RT L)
Fi% L—5— F— 5l L—5—
G B R EE 500MHz 9GHz 1GHz 12 /&
EEHA 10mW 10mW/250mW 10mW,/250mW
. . e marm | O TOBERE
Fy)T7EUR 10mV L FDIZERE LB EE)

83—2 60GHz HF/INENT—E2BEVATLODEFREZHDREL

RED 60GHz HRIE AT LDRRKDEEIET VT4 T 7oTF7 L1 ZAV:E—LA
IA—I VI FRALECEREEHRT I EIIHD, TOTA4T - ToTF+HFT7 LA DEE
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(dB1)

-20
-180 -150 -120 -90 -60  -30 0 30 60 90 120 150 180

Angle (deg.)

4—1 ZVREVY—IRTLOTUTFHNEG—2 (V2alb—3Y)
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30



<EEFFEFIRICDOLNT>

KEEMEEEES (FCC ) NDEEHMETODA V259 T4TE—avteoY—inKiR
E (15.255(C)(3))DHREEIE (DA 18-1308A1) IZZRDHTENRETICH VT, 33ms DEEH
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£4-3—1 FHRHIZAVLET

EFBORTLDFET
(F)ERFEY—)

Firx 60. 48 GHz
Prr 10 dBm
GHax 3 dBi
Unit # 1, 5, 10

BTFBORTLOET

(T—% - B GE AT L)

T 60. 48 GHz
Bl 2.16 GHz
il 0 dBi =*
NF i, 10 dB
ChNreq 8.5 dB
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271,

FEERATEADZ2AL—2 3 VEHED 100%EEFITHAELN O, EERBFEFIZONT
BEtEeERT 5,

<WiGig ® CCA(Clear Channel Assessment)y)’\7 0w 9 S BHEEDKRET>
WiGig 7734 X (DMG: Directional Multi Gigabit STA)& 2 ) iEt oY —Y X T LDERIEE
DEFZEMEER 4 —3 —2(12FF,

Spectrum usage
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I\ I
. A
time) >
CH1 CHz2 CH3 CH4 freq [GHz]
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M#EHEZEY S CCA (Clear Channel Assessment)& LV3 FIEZEHT 5,
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- OB, WIiGig T/\1 X[ CCA DEABINIZCT VREVH—LRATLOESERAL T,
CCAZEYV YT TERL (CCARTOYIEND) AREMENH D,
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LUEDS, WiGIg T/ RIFCCADTOEADME., T UKtEUH—LRATLDESNF v
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WiGig ® CCANRTOv - ShbHE(IL, DutyCycle £ 7 > TFDIEAMEICEYRDEL S
2755,

Duty Cycle X 7 > F#§M@M4=0.1 X0.111 =0.0111 &Y 1.11%
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WiGig BIERICE TS 5THRE L DRI ZHET 5.

& Ve~Vre: EXRUVENAFEANT 5 LI-BE
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Gait 3 dBi
VRx IRx
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Gavr 17, 14 dBi 17 dBi
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CNreq 8.45 dB (16QAM)

14.5 dB (64QAM)
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(M4—3—9) OETILEEFERAL,

X 4

Antenna Gain (dBi)

@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)

5.4 \ &
Go=20 » log (162 (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)

~3-9 EBAFARROT—4EERATVTFFETIL
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26 [deg.], -11.55 [dBi])

(Beam= 20 [deg.], G= 20 [dBi], sidelobe=
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£4—3—6 WTFHEEDHET

b4 fv 60.48 GHz
EIEEAN Pvt 20 mwW
EET7UTFHHE Gavt 20 dBi
EEEPRENFER HPAVtx 20 deg.
BTHREEZEZE ZE7VTTHE Gavr 20 dBi
Vitx/Vrx ZE7UTTHE (10E) Gavri0  16.99 dBi
ZEEHREHFEA HPAVrx 20 deg.
T igiE Brx 2.16 GHz
ZERMEEY NF 10 dB
FrZ CIN CNreq 8.5 dB

Ff-. FHEETILEH4—-3—11I2F7,
21.6~220.1m LAhRE — L¥{ERA ¢ 10E

e —————— Vrx / Irx

-
-

\
\
\
\

3.8~38.8m
- 5~40m

-

Itx .ff,f ,,,,,,,,,,,,,,,,
I 1.2m
v

FUoTTRESEZ—RUGBEROEBZSGEMMNS 10 EETOLF T« RELBLEOM)ERTE

M4—-3—11 EfH-T—2@:F (BNAFIA) FHETIL

<FvUTEURBE~NDEEDRE>
BEFBERATLEBFE AT LOBMRERICE DB TS ATLANDEEENTITEOD

KIITIEAHDT, Vrx/Irx Dt LS 5m B DBEFREIERE 21.9m [ZEWTIE, X 10 EDHZETD

ZIEEN -71.9dBm &H Y, v )7V RHERE-48dBM UT EHBZ T ELHMN S,
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Vix 9 I _ ’§ Vrx / Irx
A I 100, 300, _--"
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[ -
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ia—’ ————————— 5m
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K4—3—13 FHETI
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#*4—3—6 TFTHBREIATLOET
AR fv 60.48
EEEN Pvt 20
EET7UTTHE Gavt 20

PR Dv 100, 300, 500
ToTTihEs Hvt 5

RETUTTHE Gavr 20
i E Brx  2.16
ZEMMEEH NF 10
FTZ C/N CNreq 8.5
ToTTHES Hvr 5

£V % fi 60.48
EIEES Pit 10
EE7TTHE Gait 3

R Di 3.8 ~ 500
TrTTHER  Ht 12

RET7UTHHE Gar ~ 20

EFSRTLDEEEHICLEDABTSE AT LANDEEZHEL-HEREZH4 -3 — 1
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Irx~Itx fEIBEFREERE % 3.8~500m A[Z L1=fED Irx DZIEEHIL. BEIRIERELX 19m. Z1{E
7 T REH 16dBi(ERSTEN & DIEAF 1.5 BE)DEF., ZIEEH$I-64.7dBm TRREL D,

Vix~Vrx [E:@ 1S FE & 300m B D 215 E H1$3-58dBm. 7] 500m FF#9-62dBm [ZFFE CN 8.5dB
ZMET L L. BIRIERER 56m FTIXEELH D,

<1‘ﬁ§‘f"f*%>

TSR RESELETHAEELDOBEFZRE L TIX, FWABOWI-Fi/NyoR—ILEL
T@W@@@E%ﬂﬁi AT D, BATORY b=V BEZEELTWSIH, 7T
FTOFRERIESMULERE, PUoTTOENFEAZE10EL L, it 1.2m TEFHA
EENMERASIN D LEED LBIRERZEL L 1=,

ST HAEENETSALEEDX Y YT ABITEZ 58E
HTFSAKE L STHAKEOKERHIFIERZT 21.9m L2 5H. COBERIERICENTE
B (JRRKI10ELEE) OGTHAURENCBROREFET>TH, WTBHURET > 75 i
[ZENTHFY U TEVALANLEE (-48dBm) ZBASBHERET A EFLLV=H, ¥
YT EVAADEEEBWVEER D,

BT SAUEEBERICES TS5 TFSDOEE

BT SREEOT T EEFHMZT EX LI-FHTHEEERHZ 100, 300. 500m [ZEEEH
EL. EFSHAIEE BT HAEEDRHRIERHZ 3.8~500m AIZE L-ROWTHRAEENZ
[TAZEBANZFML -,

ZTORR. MTHAUZEDOMECN ZMEL-ZEBAICH L., KT HAKEDBISIES
500m THEEFRIEELR) 56m LITDIHEE ., FEDH S EMNER SN, UTD R, L ESNF
RAROT—2aEmREDREFLFAEEEZ NS,

(1) YTab—2avF 100%EHEEEZEHLLTERELTESY ., RRETE., AldD
FWiGig ® CCA(Clear Channel Assessment) 7 0w ShBHEDKRET] ORIHRES
ZEETSHE. EEFRERE 1M REELLS,
(2) HEDHHHIRIERE 56m LADOT7 T ) —2 3 UEBIL, BAEES-YOEREH
X(56x56% T)X (HTHEBENDT >TFHE—LIE+360) TROHLN, BAmEL-Y
DEREH 0.015(8/M?)(16 R—TUSW) 7o TFHE—LIE 20 EN S . 8B L L5,
(3) ANRD AKERELN 50% 7 WEEHME 1.11%0 5. ARERELSOLEHMEL
0.56% &7 Y. 18 EDEERHBMELRDL L, 0.044 L5,
CNODHER, HEDHIEARIEENICZ 1 BUTELSED, BAFIABOT—42E%
HREDEFIEAEEEZEZA DN B,
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<EFHAEENDERTZE (BNFRICEITSIEREE) >
EREEEHOHEIR

KBEMBRRETOER 27 FEEZRAEACOFELREHER O AOFZTEORLE VR
REDIE 6,168.7(AKkmM2)ICBEDAOZENIFBEREL-EZERAL. ERELZ T
HZEANBIBESEERED EFEFEORNEN (2019 £ 3 A % 4 m3H) ) 0fE
175,363(F &) L EZEZHAETEOLERADO 127,005(F N5 — AHYREER
1.38(B/N)ZEH. T 29 Fhk FHRBERED RAY— I+ VEAREEOHR] EX
FH60%MNo— AHB-YDRIT— T+ VIMEEH 0.83(B/AN)& L. 15321(B/km2)&x HH
L7

BAEEUSEYDATI— I+ VEREH
= (BEEZFOZHH-2ERAO) xAT— FRUBAANEEE X (AABRE x3)
= (175,363 = 127,095 ) x 0.6 x (6,168.7 x 3)

= 15,321 (&/km)
= 0.015 (&/m)
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VREVH—VATLICKDEEEZ. MEREEZEH LEFET S

- BREEVATLOMECNICHT HEEE. REERAVTEHET S

<EFH5H - -HFTFHEEODTUOTTETIL>
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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)

49



RADIATION PATTERNS

e e e e
[3d8 E—stE:671° |
110dB E—L88: 1147 |

j

RELATIVE POWER (dB)

Lw
.

I
-8 -16 -14 -12 -0 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18
ANGLE (*)

M4—-3—-18 =ZYRKREBBEGESATLOTTHING—V
(Beam= 6.71 [deg.], G= 23 [dBil)

SYREBREEVRATALIZNT DI UREDY—VRATLORT AL, 90 E. 75 E. 60
B, 30 ETHRE
SRBBIEESATLDT OTFHIE+H-12 BEULEEY A FO—TETHZD T, -13dBi
EIRTORTATER
SYRBBEGEEVRATLDT VT THERA 6.71 deg. T 53V EEVY—V AT A
D7 oTTHEA 120deg. £ DZEFHEIELIX. 6.71/120=559 &Y, S YKt
DH—VRTLANSRETENEZEND 559% M3 JIREBRIEEVATALICK>TRES
nd,

ZIEEELL ZX#TRT &, 20l0g(6.71/120) = -25.0dB &£ 7% B
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<TYRBBREEVATL (HKEFERECRATL) FHESRATLOFET>
&®4—3—8 IYRFEBEEVATLOHET
FBRE (hibEKR#) 58.8 ~ 61.3 GHz (60.05 GHz)
& A BIRBwIE 0.0345 GHz/CH
ZERREN 0.04 mW/CH (-14dBm/CH)
ZEhIRFIE 23 dBi
FMFELEHNEN +9 dBm
ZEhiRFER +/-3.355 deg.
NF 7 dB
FTZ CNR 20.2dB
(ERER et 20 m
90° AMFIF -13dBi L'F
xA4—3—9 EFTHALATLOFET
BEROEK F3N
ZRAR FMCW
AR # 57 ~ 64 GHz
& A BR R 7 GHz
EHIRED 10 mW
FhFEAHEwEHESN  +13dBm
ZEhiRFER + /- 60 deg.
REAMEEL 24.5dB
Duty Cycle 3.3/29.7 msec. (MAX.)
KEBEEVATLESI YRV —I R T LEOBIRIEH (X
10cm~10m "I Z&
<FHHEREERE>

BERIGE VAT LDRERMT7 T EI VKLY — VX TLEOBIRIEREZ 10cm A5
10m O TAIZ LGS D THERREENRUMEREEEZTY .
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NoDfEEMNS, TVREVY—V XA TLNEREBEE DR T LOZERICX U BEIRIERE
Z 40cm U EHERI NEHALFETH S,
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<EHIZ & BT 5 EHE >

EfEH: 2019404 A 23H
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£4—3—11 FTHERFAVATLODHET

ARk fi 60.48
EEED Pit 10
EET7TUTTHE Gait 3
fizk 3 Di 1~25
]
I

F|15 Gair 285
ERE 60.5 GHz
EEEN 10 mwW
EET7UTTHHE 285 dBi
EhiRENFER 54 deg.
REtETETE 0.001 mA2 -30dBsm
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RETUTTHE 285 dBi
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[CIHE>TIYREVH—SRTFLERLTVWSEEAEZONS,

Z T,

JRL—F—LRATLOERREFMZEZZR L. BEAFEATITNEHLEICAN

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 HEHEL—4F—LATLEDTHEFTDOHEE

UTFIZ, SVRL—F—DEAFEADFETL-ARIZHT HERLI-& D8 (X )
AoDXL (YE#) 2577,

£4—3—13 THBRA#LIE-ERE
X(m) 5 20 50 100 120
Y(m) 0.24 0.96 2.40 4.80 5.76

FTHROZEBNOHELRREZTHICTY .
0

-10
RAEEEES  5m

-20

-30

-40 IR AE )

%) [dBm]

=]

521

-50

AT e 50T

-60

B e T TO0TT
-70

RS EST 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
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SRR TLAIOEG RS EEET S L. THENITEXFICLLE L 3~6dB
K< 56dBIEL BT &S, EXBFICHRANEER 20m BT 14.7m, 50m BT 96.5m LITF
TOHREHRICEVTTSOEENA NN, FEATINDI LT, BMERE 20m BT
7.4m, 50m BT 48.35m U T L EEMNEN ST,

<BERFEHRUBMEBCRIZBEEDIVEL—F—LIUREIY—DRTLOEER>

RIS, SYURL—F—¢EZUREUY— VAT LOGARRBHERVEERBEDEN
NoELDTHEECODNTHRIEZET o=,

S RL—4—0OSERIKEEFIE 500MHz 2R LTI JiEE Y —2 X T AIKERK 7GHz
FTOFv—Ji@EHF DD, S TlE Fr—Tig% 500MHz, 4.5GHz R 7GHz & L 1=
EED, TYREL—HF—LOBMNEGELRY Z5HE L=,

K4—-3—29[FIYEL—4F—¢IYEBEEUY—LVRATLDOERKMZEMICRI-LE
DEHZYE, SVREY—XTLO1E#AHT-Y D ON/OFF LLZRLIZEDTH D,

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

Cr=60 5GHZ£ - .
i SYRL—5—

IV PV Y-
VAT L

0.5GHz

A
A 4

Fx—7ME: 0.5~7GHz

33.0msec.

A
\ 4

>
l

3.3msec. 3.3msec.

M4—-3—29 REKRMFHHEE

RA—3—14IZFRTEBY. Fr—TEICHTEIVREL— L —DOEHEREHEENE
Y&, 7.14%0 5 100%E 755, £1=. 1 EHHT=Y D ON BRI (3.3msec. )= K L—
HF—NDhHEBERRBEEE EG SR, 0.236msec.m™ D 3.3msec.E b, CHELLHEHEE
SRV —RXTLDO N EAAHIZY THETDHE. 0.71%0 5 10% &GS,
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F£4—3—14 TFTHEBRIFFELEEH
Fy—TJliF L—F—LDEHE U H—LXFL ONBE 1947/)33ms)lc

(GHz) (R #E) (%) (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

<EFTTHEHEICBHEINE-IVRL—F—DBRTETFEZE>
SYRL—F—2BEL-BHENETLTVAELHTTOI VR Y-SR TLNDS
DEEZERET L1,
BEENFFHR70km TS )Rt oY —S X T L EDER 100m A 5 20m [TE DLV =B, 80m
ZETYHRMEH 412 ERT D,

4.12 (sec.) / 0.033 (sec./cycle) = 124.85 (cycle)
15 49)L33msec.DIYFEEH—L AT LIE 412 RICH 125 A4 UL ERBDT,
TRENDOF v —TRIZEITHFSEHEIRL4 -3 —-140&5124 %
Fx4—3—14 Fv—TEHOF SR
Fy—TE 1 Y42)((33ms)IZ  4.12(sec.) B D T % &

(GHz) B 5EME (msec.) E#%%2I(T5HR(msec.)
7 0.236 29.5

4.5 0.367 45.88

0.5 3.3 412.5

<AKIZEBONY F—A VT DEE>
SYUREVH—VRATLIF, A—RA5—ZAMNLFEIZAKIZE>TRESAFERASASZZ L
Mo, SYUREU Y= RTLADNLEENES SNEZARIZIFIANENEET S LIZHS,

AMKIZEKBV Y RF—A 2T ETIL (14—3—30) #FR9,
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30cm (AAZEEM SR
EAKE LEEEORE)

M4—-3—30 ARKICKYERINIEEERAO)DER

ERICRT A1 ZIm. r1ZF15cm &5 &, OIFHB5ELLED, COAENDEKIE. 85
EURTHNIEAKIC L ZERIPFTE 85 ELYLLNESIFAKIZE DEBRDEIEN
CEETT,

SYRBEUY—VRATLOTUOTHHEARZ 120 ELTHE. 0 EORICIEROEFEN
Hb,

0~ 0 (E): ANKIZKDEBRDIESHY

0 ~60(F): ARIZKDIERNENHFTETLHL

SYRTEEVY—RTLOTUTFHICHRT . AMKEREEZHRLI—3—15ITF7,

£4—3—15 TX~AKBOEEHDEILIZE BAEKERKE (r1 = 0.15 m)

T oTHHERS: 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

SVREV Y-V ARTLERGNGHRICED DI RAF Y —BEZITI EEDAKL L DIE
BtX. BAOHETORSIGEUT HEMRET HE. 25cm BELEZ 5N D, D1 A 25cm
DEFIEFR 4 —3 — 15 & Y AMEEREL S0%EBETH D

<IREHER>

SYREVY—VRTLAI)RL— A=V RATLICERRE T OTHHEAS T N
ECTOFETIE. EXFICHEENEERE 20m BFT 14.7m, 50m BT 96.5m LT TOREFREEREIC
BVLWTTFHOEENAON FEATNSZ & THRMEERH 20m BT 7.4m. 50m BT 48.35m
LT EEENEMEINDLDOD, SVRL—FT—~DEENH D ENER ST,

LML, ThiF. REEEHTORETHY. SVREVH—VXTLOEROBERVE
AEEEL. SUKL—Y—SYRTLEIVRE VY-V AT LAORRBRUHREEBTOE
BYDEBE. AMEYV Y F—A U JI& bR EEZRET LT,

NoDBEMERZEETHE. SURL—F—~DOFHIIRENTHY . HAIKFIRET
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hdEEZDND,

L. BERICEWVT, 60GHz FDOBEBEL—F—FHHIESATELT . EHELAL
TOMFSUEFOHRENMEETELRNI EMG, SR, SURL—F—IXATLARRLES
NESRICHHEEDO VAT LDERIZKEARGNE S, REBFERRICEWTEEREZY S L
EBIT, BEICHLCTRITNFHDORELZTSGENEFTLLY.

4—3—3 FPU
T iR LY — Y R T LAOEERIBEIC (L 55GHz % FPU ABIY B TOATE Y., HEN
BaSh2-OFBRHEER LT,

Elipab .
EFSESRTLA (SYREIH—SRT L (X)) EHEFHESRF L ( 55GHZ
# FPU (Vrx)) ZERMSEL-FHTTOHE INRI oHfREERHEZEL,

BT
ITx~VRx ZIEXt RUIERMN ST 5 LT-iKRE

T o
<] =] B

o xo
] =] I

&
=)

xT7VvTFF e Vix TV T FZIEND»LT 65 LRHE

K4—-3—31 FTHBREEETIL
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FPU 16c¢ch
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 (FHRELANIVEZERODRBMEETDL) ZREL LN EHEIZK S8RIE
HEEHEEREE T 5,

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

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

<TFHRFAICAVESRATLOBETRVTVTFTETIL >
EF5 - MFBSORTLOERRVYT VT2 —VFUTICRY,

#£4—3—16 EBEFSHALRTLDET

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

*FHENEL L THENFEREANDT RV {E-30dBm %
FRALTWA=6, ZHEFFXERMIC 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 T Y 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 H—SRTLDTUTFHFNEZ—2 (V2alb—v3aY)
(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—>2 (EEEE®TIVIZ&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
T UTTHEOBRERIUTER S,

®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. STHAURTLOORFESNDIERIEICW ZFvy—TEHALE-ELDTHY . FPU
DFFAIZENTIEZ CW BATERDIFBERFRA LB D=0, FEHRAITEVWTENODOEER
FRBEGWNEEZ D,

<HRFHIER>
BifRiERE ZHEER S L CT BB Z R LR K4 -3 -3 5I2RY,
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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

- = = A EE ) (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 LBIRIEE

-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 LIZIGEE 161.7m OBEfREEEEH
B oM, 7UoTTHERARICIIAEENKECLIEEFTHENENSIND,

FPU LS REV Y — DR TLARTIIREDOHRAEEGTIEFSMNEC YFSHH. FPUICE
HFDMENDI)RE Y-V RATLOEAZHCHEDERICKY ., HAFREZADL
nd,

4—3—4 MEFEGEEXE (FE)

HMEKIFEREEXRE (FF) (L. 60GHz FICEWTHATOERIZITHNTULEWLA, XKE
NOAA (EIEKRST) A° EUMETSAT (XM SRRBERKE) NERT HENEFENBARLTZZE
BT BEH. SUREUY— VR TLNINSICEZ ZBEIZODVTTFHREAEER L=,
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- RERBOBRMAQBEN LGS YREVH—VATLDERFBEZELH L, hKIEERE
D7y T MRIZHFEET KA HEES

- SYREVH—VRATLIEHEYDHEEERRANGTFSENERD, Ty TU>
FPRIZEFEET IERDBFHSENEEH

- BEOTEHHBLALERTFEENDCHEREEZEL

F£4—3—20 WKEARKREL-BEIRXTLA
HES (S ER (GHz)

DMSP F-16 833

50.3, 52.8, 53.596, 54.4,
55.5, 57.29, 59.4,
60.792668 + 0.357892,
63.283248 + 0.285271

DMSP F-17 850

DMSP F-18 850

XZASERBIE 60GHz fHE & ¥, Tk 27 FlE LERBEZESHRSE
E L YiR¥.

4—3—4—1 ZREFKY60GHz [ZH1T5FibRE
ROFRFGZEICHERERICET S THEOREENZEH L., RERELOLEZE

??OT:Q

FIIJ?E i

TR —InRODEREEY 20,000 (&/km?)
HEBKIEEBE (SSMIS(Special Sensor Microwave
Imager Sounder)) M7y k1) > kYA X2 25.8km>x17.5km
MIKIEEFEE I UKoY —inkEDBIRIES | 833 (km)

ARBRE® 160 (dB)

WIKREREDNRET T FHRFE 54 (dBi)

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

RERERICEITSTHROZIEENIE. -206.81 dBm/MHz (-216.81 dBW/100MHz) T
ENREEF-4781dB &Y, FHREREZHET D,

0 NLHEENS OB 2 EHEZET D2 LA/,

2V SR O BB DB & IR L7z 15,321 (Bkm?) 10~ — Y 2R T
2 “https://directory.eoportal.org/web/eoportal/satellite-missions/d/dmsp—block-Sd”

2 )45 ITU-R P. 676-10 “Attenuation by atmosphere gases”

24 g 7S PRI SR O 72 % . NOAA NPOESS O 54dBi #30H CERR 27 4Ebe FESR(E R B A H L ES
HR)

UH

25 )45 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 TR LT, X
DIREHZHICHEZERICE TATHEDZEENZEH 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 EDBMREER | 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
MENREE-241dB &5 Y., THREREZHBET .

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

26 A IERRRFEALC L D RNETER IR LIS EIR . SNZERIE Y R B MR B B 2 ELRERR ST
FD 17 ARG E RS, 1998-63-511, pp. 45-52, Feb. 2017 (HEEEVME, &%, Mhmdh—, B
*)

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” D 14 @ Sensor K4)
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4—3—-5 BHEXX
BRRAXERKIZOVTIE, BB X TLE LT 76.5GHz # (76-77.5GHz) DZI{EHRH%.
60GHz HEMRZHED 2 REFKDOEZELEEL T 115GHz F (94.1-116GHz) D Z{FEE
FREARRE LT,
CORBEHFICHITHBBET > TOWIERNDRXE FEILXXEFHDILFEE RS RIRR
DHATHB=HD, DOFLITUb)—, TTVT—FETILTOHNLEEFICKY TRt %
1To71=,

Fx4—-—3—-5—1 BRRXZEREDHTT

R BB 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

o B 42 = L(fahz, dkm) = 20 log10(faHz) + 20 log10(dkm) + a(feHz) X dkn + 92.45 dB
- E_E\!If] B EXTBAR L(dkm) = 20 log1o(dim) + 0.13ckm + 140.12dB  (76.5 GHz)
ETIN L(chm) = 20 log1o(ckm) + 0.31ckm + 143.66 dB (115 GHz)

A= 76.5 GHz | 0.13 dB/km

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

BEfREEREDEHICHE LV TIE, EIRIBXRDAERE L1588 E AMKIZ K HERBEMK L1215
BOREAZT o1z, T, EROERZHG - RETDERITEVTE, FEHNEHEAK
REEN—FEREDOIY—CUEL>THATHEBESN, £, HEBHOBERLGED
BHLFHNEHZLYNSHMADIENROONSZEMD, SVREVH—VRTLD
TERFOHFBME L 72 5-30dBm/MHz [TH0Z T, -70dBm/MHz £ TIEE L F-15 & D& £ 1T

-71=,

28 Fhi ITU-R RA.769-2 B

2 L(foms,dim) 3B SO X OEBE LS & 248 (dB) . fou /2EIEIK (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) ZEH, WEMAZFHET 57201, 5 1350 m THIXHRE 50% OFEHER

o — PR TSR D F I Z N TT AL ZEFI L TOEEE Bl EHREEEES  EHEERIN
Rt Rk RGBS Z RS 60GHz MR R ESERE (BB 218) Bkt T v — F—A1 > 7 & Duty Cycle ®
TFUHRNC 5 2 DRI O\ T
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wWREXR4—-3—5—3IZFT,

®4—3—5—3 HREMOEHER

FrEptEfRIERE (km)

EIEH A LRI X DAHEE MAIZ & DERIB Z K

(s 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>

SYREUY—PRTLOEER S (FEN) DA BESFOHFBEL S -30 dBm/MHz
DIFE. AMKIZK BERKIE (3dB) 2FET S L. 76.5GHz FDERRXDZIEHRMEICH L
T 29.8km. 115GHz #IZH UV TIE 18.9km DEEIRIEEENA L E L DR Lo 1=,

SYREVY—VRATLOEFEHA (FHiES) %-40 dBm/MHz H 5-70 dBm/MHz 238 5E
LI-EROERIEEREZHE L& A X EE N (FES) -60dBm/MHz DIi5E . 76.5GHz
BOERRXDZIERMBIZH LT 1.4km. 115GHz HFIZH LTI 1.1km. -70dBm/MHz B[
76.5GHZ HIZH LT 500m, 115GHZ # I H L T400m DEEFRIEMAREL DR Lo 1=,

FEHNAEHEADLANLIEELZOERRECLICES N FENEHELNEEBAHMZ S
LT, BRRXZERBEOERABNVELI Y 7EHDLIIENTE, MLEIKIT
SAEEEN TR ICRAD D,

4—3—-5—2 TFTHUF—FrETILZEZFRWN:=-THRE

ROTHTYF— R ETILRVFSBERETILETIC. BERFIXDZIEERE S FZE 30.5km
LRIZBIF2S )KL H—S AT LIZCKRDBETFSEHZER LT-,
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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 (AN) 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 TFTHEBEBEETIDHRERET
BEEICHS T 5T HERETIV

10%

EBRAAKICET5TSERETIL
Bi% (BRD#A) ¥ | 20dB
BRERXZERENISDEMICH THTHSERETIL
NSRS T UTF oD IR

TINAZAD 1 HOF A
BFEDEES

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

AFSBRFICENTE, BIXXEFLUFHEERGAFZHLLETHIROADY VT %
ZZ.BIVVTRNICHFETEZI YRV —LRTLOLDFHENEZRD. Ch5cHEE
TEHIETHRETHENZRD: GHAIESEENESHR),

BHE. ERETILESVILID M) —DIGE ERKE LT,

AEBRER4-3-5-3IZF7,

32 PRk 29 IR EHRBEAED [2A~v— MRCEMEEROHR ) WK FLK 60%% 2

B AR — P =07 3 A2 T ARET A D 2023 EOW K T % B

3 A IR T & D RNEERR B L IR R RN R TR D MR AT B 5 SRR ST
Z D 17, QAR FHER G CE, 1998-63-511, pp. 45-52, Feb. 2017 (MEiRyR{(E, 5%, M —, 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 FHREGHMONE BHBELRATLEES TIGHz HE9MBEEL— 5 — £ 3EE
#H7 O THEHBECI D FHENER] S&U NMEEICKDERIE] 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—VRTLOEER S (FESN) A FEEFOHFEE L % 5-30 dBm/MHz
DIGFE. BERXDZEXRHEOEZE 05k AIZHETEIVEL Y —VRATLICKSHRE
FisEANIE. 76.5GHz FDERRXDZIEHKMICH LV T-182.3dBm/MHz, 115GHz [ZH LY
T-186.4dBm/MHz &5 Y, FRER—CUNIAFTRELGDHEREL T,

DUUNLNIUR)—TORFFERRIC.SEZLLT, SUREV Y- RTLOZEELRA

(FEN) ZEBBLIE-GEEORETHENZHELZLEI A, £EHA (FiHEN)
-50dBm/MHz @ & F1Z, 76.5GHz B D ERRXX D Z{E 5% %< L1 T-202.3dBm/MHz,
115GHz [Z$ LV T-206. 4dBm/MHz £ 73 Y) | I— DU HRTE SRR LG o1,

AREHE, —EDRENDELEICEHBLI=FITHEIMN., SUREVH—SRATLOEEOF
ARELHARNGEEEZEZEETD L. " EDTFHENDENMHLRAD DI ENnh o1z, &
ST, FRATY 7OHIBREOERRAECKLYBIMELNKIT 5 5EMEN+RICRAD D,

BHE. BEEXFCREEXFICAVTIE, ERRXZEXRBAOFELEE L. TiEH
BHBENEZRABRINZLZ L FEATYTOHBIABELGDT—ADH DI LDFEME
1528 (RZaT7ILADERSH) LW -RICEETAIVELH D,
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E5F ERIEREE

5—1 EiRhEES

EAETIE., AMKRKIZHFFELLEVWEEZRIIILVERDRSDIGEHESED [ERIHEE
$ (BREEEMBERESR HME B S BERAAICEITEANEDOMEEMH (24
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%, BB, BHOZEFRATHFEAT 2BEE TN TN OZEHERBIE LR F TRIE LA
EEOBMELEXRFTOREL TS L, BERSLHERESICLIERAIRHELZEE
HHFEEZR TR EBOABRERSLHRET LT EHI LN TES,
COHBEICEVWT, ARY MLT7F A O REEFEIEE. IMHz IZERETHI LN
BLTH 5,

(2) ZHhRAERFELDGE
7 HERESBOERRILICAES S5
AIEES 3m U ELDERBEX(IHMEARSKEMNELLZTA A MMIBEWNT, R
R VT FISAFEFICAETREPREEG L. TOMOEHRIX(1)ERERIZ L THIM
EHEHENZRET S L, ZOHFEIZEWLT., AIERAZEHRIIEREDLDEH
Wal &, T, HABRESFOZEPREACRICBEL., EAREHEHE-IHBRMESE L
AERZERRE OBMRER GIERESOZEPREAOENNSCEARERER-TS
BIE3m LITOMRIEREE T 52 EMNTESD, L, ZERRATRFZERITSH &
AEH# 60GHz HLE VAT LAFOEFERBETHEEZIT S BIRERBE. BARSE
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BEBLIGBWVGAETLHEERZ SMLUTELTRAEETIZENTEDS,) 28
Red2L,

BHE. KERATOFRERSAREDENIL. EEEHEHEHORIEEICRET S
RIRBHICE T HEEEPRFE (TEHAEFICEHINE) ZRLTHEESE
T540ET 3,

4 HBREBOZEPRIEICAET S EARELES
TERKRIZCLTRAIET 2 EANBEETH Do
L. ABEBIEDROBERUVAGHARLLSBEICENTIE, ZHEEREDH D
ZRSTFDERELTREL., RRAAR—THMEEEF, EXTHRREIZOVTE
NENRAELEOMEEZAEEE TS L,

AT T REEIZE T 5 FERE DEE

AT T7AEBIZE T AT ERFOBEDREL., ULTOELYETHIENBEHTH
b5, COFBICHEWVT, SBFEEIEL IMHz &L, R T 7 RBEEICE T 5T EHKST DA
EDRIEZEITIAKRBEEICDOLTIE, 30MHz 15 2 REFKRETET D, ==L, BR
EZRAVLSLOITAERRBDOTRZD Yy b4 TEKED 0.7 Ehic &I 5. BRED
ANEBRUVT1—T LAY FICLDARBFEICEIY ., FTERGVRMEEEZHET S
ENBALGARIERIE., TORRBERDATZEMT S ENTED., T, TRAKK
[CEWTHY M IEKE®D 0.7 & LTVEA, BRENTDICRARTEEZTTE
RI2HY M IBRENFEONDZENATEDGEE. TORAKKERDAEESE
B 5 ENTE S,

BE. 67.5CGHz B Z HRARBERICEVTAERDEATIVILUOTREEFIZLY
AELNRHBTH DS, REBORAEHMFERAVTRMEEESICEHT IEEZTL.
TEEFVEMELEZBRET A EPVALHLGEETORARBEEDORNEZERTH &
NTED,

(1) ZhFAEIRFHEDGEE

HBREBOZEPRAITERF EROEPRATHFERET 2HEEFXENETNOEDRA
EifF) 12T BEFSEHARESZANBESLELTMA L ESOTRERHFDFYEN (N
—AMRIZHOTREN—R FADFEHEN) &, AR MLTFSAHEEZAVTAES
B, BHE. BHROEFRATHFEAT SEHEFEETNETNDOEHRFRERF TARIE L =8
EEDHMERERNOBELT S L, BEFSEHRESICIIEALVRHELTEHEL
HEFSEEZR T I RBOAFRERSLHRES LITHENTES,

COZBITEVWT, ARY MLTF 54 YOO REEFEHIBE, IMHz [SRET SN
B THD.

(2) ZHIRAEHFELDES
7 HBREBOERRILICAET HHE
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AIERER 3m LEOERBEXIIHERFREMELIZTA YA FIEWT, AR
D ELT7FSAVFICHEREFREE KL, TOMDEHF()ERKRIZLTHMEFHA
BRHENZAETSE, COBFEICHEVT, AIEAZEHREEAEDOLDZRANSC
Lo Tz, ABREBOZEDRFAOFRICBEL., EARFHZH-ITHABRESEBLATAZE
iR & DREfRIERE (RBRESFOZEPREFAQEN DS CEAREHZHE-ITHERIE 3m LU
TOMRBEMET DI ENTED L. ERRATERFZEHKIT D - & AR 60GHz
TEEV AT LEFDOEERES TEEZITOBREGL. EARKMGEHLSBVESR
THRERIEBEZ SM AT E L TRAIEZITS S EATED,) EHRI S &,

BHE. KERTORERSREDENE., FMEFHAEHNENDOAEMEICATET 2B KHK
WITHITHEEEPRFG GEBRAAZREE) ZRLTHEZIT>DET S,

4 HBHBORTHRLISNES S LARBLTBE
7 ERMEICLTHIRT B LAEETHS, 112 L. RBBBERHROBER VBN
BHZBAICHVTE, EREREOHLERHHRL L REL THE L, FBRESE—
THNMBAR, BXTAREHECOVTENTRME L EOMEEEMEBEE T
L.

6—2—4—2 RERE

BIRMIIZHET 52BEREDORE

HREBZTERZEFORBICEEL. ZHRATHTF BROEFRAEHFERET S
BEIIZTNETNOEFFRITERF) ST, ARV MLTFSAYERANWTRAET 5, HE.
BHOERRATHFEETIBEIETNENOEHBAERF TRE LZAEEOKRINE
BIRMICET Z2ERENDRELTEE, COBEITHENT., BIREFOBEDIEETS
FIREBEFEIZ DL TIE, 30MHz 5 2 REFRKRFETLET D, 1z1ZL. BREZRAWVLSLDIE
BEREBOTREA Y FATEEHD 0.7 EHD LT EM. BEEIAILIRUT1—T
LAY HFICKDEREEMEICE Y., BIRESFDRMEELZTBRET 52 EHHALLEIHEIL.
ZTORKBEEDREEEK T HIENTED, £z, FTRERBICEVWTHY FFT7ER
D 07 BELELTULED., ERENTRICEEMEEEZTAIFERT 5Hy bAITRZEEN
BONDIENMATELHEE. TORAKBEEDRAETLERK T HILEMNTED,

BE. BIRRDFAFTIVILUOCAREFIZEIVAEIRETHSEEIE. HEEDHKRE
BEREFRAVVTHMEEBESICEATIEEZTL. BIREFIEMBEZERET S5 LHH
SNEIEEZDORBHEEDAEEEKT S ENTE S,

AREBOETRATHFELOBEEX. TERFOREDREEDZEDFATEHFEL
DISBICETIEENELTH 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,
HBREBORTEAEHTE L OBEE. BRRATHTH = 0BT L THBRBEN S
EBELANC LERBT 5 LABLTHS.

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

6—3—1 —fB&EH
(1) YRFLEFEDEH
7 EREEOER
ERBERRUVUEREIE. BERICHITAZENTERWNI E, -, SRKERRUVE
AR DERIZIWHENTWDIGEICH O TIL. EEEEL L TOR—MZHEFTE
HZEBHIELOATEY., D, BLANBBICEHITFEIENTERIN &,
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%7 B ROBRHRES

60GHz H/INEALEFEI JRL—F— (Fv U T7EUREL) OFRMHUEHOBREIZEND
Tl BiRBERAcEfEAR BRMERKEARERL) ITKYEETEIORATLOEA
FRAMHRE LT, ML RTLEDERBERAR£1To1=,

S, AR CATLOHERZOERKECERNOEMBARUHIGE=—XFCIEL T,
DERFXDBEAZDOENELENRELEZRSZENELTHS, . 60GHz HF/NEHT
—ABEVATLEOEARFICEVWTIE, MNEAL—F—LRTFLARTVRATLERL
FOLFARELLGLIILZIRELTHEY., S&. ABEEZFERAT IRETFEROERK
. BERCENEOSHIER L DD, REICE L THEUAHRMEEL LTRELEE
B ENBEHETH D,

ERMHEEHDOBEEICDULNTIE, 57-66GHz HFDLFEHD I )KL —F—RU 57-66GHz
TINEAT—FBIEVRAT LIX, 57-66GHz H/INEHWT—2BEVATLORTHRELEASE
DOEMBELELLEMN, AMAOEETHRAT A7 —XICEWTIXIEHEZER SA8eMLH D
=86, MAT—XIZIECTEEHNOER. BEHE., FLEAXERMAEZEETLIE. EK
FhEgIEstICEE T 5= ODHEBEZE L TLK T EMNRETH S,

Fl=. BRICEELTHRASINS I )ETEET/N\A ADOEKIHEEH~DOEEMHHETF
ZICELTIE, EFMEBRERFEZR LGNS, BEICHE L TEEN DHERMLTMEFENE
BIZDOWTERET S EMNEELLY,
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BN 1

BIRBERMARE EIHEREEEES BRE—5

(BT S A 22 BIRE BUNER)

E % ¥ E OB OB
g’g T E | BUAREAETSS SRS B
FTERE FO o= EMHERFENGEHRBEAEHEE DA/ VLARYE
Mz T F D—SRAMEL 44— BAWMEEV4—F
%8 #HI B2 | EEARATE IHRWRH H
- — B EEATILTFATATREE 49— ERFIBR
ES = DBA
¥PER RE BE | L pmaera
" Wl RE | BABETERASH BRCEDM EEREE
" Fik BF BMTEIEEFFESEAN STAND RRIESE
o B KFEA BEAEEAY BEKS EPEEEt
" IME BX h_E
, aE e | WRENXFAFER TEHER KB K @XF K
TEE— R EERt AR B A—E
" ry N — B AEALEE L BEERS SHES
. sm me |OFERMRARU BR-BRBRH HHORT LN
=¥
" EHE KE | BAKERS MEEMMER G2 AT LRERSHE
. _ ., | BARSOOVTMER S BITHIEE E£HRTR
A RS 8 FiafiTo/ad—FT44—
" BRE & | —BUaAEABA7IFL7EGEY SKES
" BE 2 | EEAY BT EREFEHRIZH %S
" A% £ | BMNESHRAPE BRECKREES ZEF
111 = *. == AN i3 . k'l . 2
. T, Eﬁx#iﬂ.%ksa&fi%:: REEE - SHEE-5%K5
. g g |BEASHEZ HRERAS FHLEH K HRH
e KLU A— PELER 33
" =48 BB | EREsA IHE BHmAEEIZR %S
" =& = BESI RS BEEREN %2
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A2
FHRBEEEZS FREEHNT?HE ELEREAEZES
60GHz FREMRZIEIEXRY BRE

(%7 5 A 29 BiRHE)

K# TEER
[£4F]
HBIER IEBh | S KFRAZRBKE iR
[EERE]

RE £2F | (AW FEHRBEAREE VA VLARVNI—IBREHR 57—
TAVLAVATLHRE ER

Bt BEE | NHKBERMHARAR GEVATLBES LRHES

BRIE Bx | (CEOIAFATAT7RELVI-BRFAAES AREH

Ml E# | BABR AR VA VLRT €AY 1—2avERRR v Rr—Vv—

il HE | (B8 FERERRAFAEKE BEREERE ER

Y=—(#) RDS ToVhT+—LP AT LAHAREAFKERIBEREAMHRZE

A
PR AR pises 1 869 00 T(E TS HENE

tH B |[(—HEREXE SAREREE BBEEITIL—T FTEHEE

AVT4=AY TH/80—X D2 (#k) INIT—IHR—T A&

B RE | e hoNEEAR RFatLY— BUEERE

E mp |ERHERRRE EIXXA RAMHELS— BREARR
T laz mEsams

s w— | BTEE) RARAEREES T1YLAL/A—S Al TFAS
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wm ma | EANESGR ABHET AWWEAS ABHERNE (o7

= SEEEy 95

il BE | (UTLG) HMRERERS THHEE
LR HRAILIMOZI R (#)

TA B | AVFRRTIY1—oa  EEAE HERGRRE — HE
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. |(C%AFEDEIES MSEMHE BOAREARE SRS
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SEEM 1 MHREREGEXRH (RE) LOTFibHis

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

1 ERFEZERRBOBRBMAOQZEZEZTIC L 15,321 (B/km?) I2X—U VU EMA 1=
20,000 (&/km2) EARFE,
2 SSMIS(Special Sensor Microwave Imager Sounder)® 27 v k7Y v b4 4 X%
25.8km x 17.5km
3LE.IRU2&KY., Iy bTYYMAIZHFEET HT/814 X# % 9,030,000 8L E
Ho
4 1B )R —SRTLNGEERT VT TFNZITEHEN Pold
Po=Pi+Gi+Gi—L
Pe SURTEVY—VRATLDEHRBESR
Gt TUREVY— R T LOZEDREREG
G: BIEDZEHRFIF
L: {=iikiEx
5 HKETHEN Paggregate I&
Paggregate = Po + 10log(N)
NIy R TYUDMRIZHFEETEIVREVY—SRXTLOEH
6 {ciEiEk L (&
L = 32.4 + 20log(f) + 20log(d) + L+
= 32.4 + 20log(60x10”3) + 20log(833) + 160
= 346.38 dB
f: freq. [MHZ]
d: distance [km]
L1: XKBE=
fz=L. RihZEFE@mEALGL, SUREVY—L X TL~FEHEROEREZ—2
833km. E&ZRIUNIEZ 160dB & L 1=,
7 2RV —IRXTLDEIRP (X 13dBm THSHZ b, BEADZEFEREFE
EFEBELBEWATNAIADNODFHEAIE, 41K Y
Po =13 —346.38 = -333.38 dBm
B5ERUTHEKLY, 29 bTUVMADIYEELIY—SRATLNORIET HHRE
Al
Paggregate = -333.38 + 10l0og(9,030,000) = -263.82 dBm
9 T)REVY—IRTLOESFIEIEZ 500kHz £F 5 &
-263.82 — 10log(0.5) = -260.81 dBm/MHz
10 BIEDZEFBFELFEADT=H. NOAANPOESS M 54dBi 1% L 155D Fi%
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=I%. -206.81 dBm/MHz &£ 725,
11 EESS(passive)® 60GHz FIZ &1+ 5 REEEEIL, -169 dBW/100MHz THY . 10
IEDT#HE-216.81 dBW/100MHz & DFTEREEIL-47.81 dB &4V, REE#EZE

HWEY Do

(2) ZIERIKHE 57.29GHz [Z &k 5T iHH&ET

SRtV —VATLORARBEEE L TLWOMBKREFEXRBOREB Y DOEAK
HEFENTHRIRINENRIE LG HEIR 57.29GHz [T LT, LITFICL Y., BHREEIC
W HREREEHET oM &R L,

1 EREFEZERHOBRBMAOZEZTICLE 15321 (B/km?) [2R— U MR T

20,000 (&/km?) ERFE.
2 SSMIS(Special Sensor Microwave Imager Sounder)® 7 v k71 v k4 4 X (&

25.8kmx17.5km
3 B TOBERMEN 10%UTFOTF—2%TI. 7y FTU Y FRISEET BT/

A% % 903,000 & £ HiH,
A1EDIVEEIS—VRATLNGEERMT VT THARTEEAN Pold

Po=Pt+Gt+Gi—L
Pe SVREVHY—VRTLOERBES
Gt SRt Y-V AT LOEDRFG
G BEDZEFREFRF
L: =hiRig sk
5 £EETFBHEN Paggregate [
Paggregate = Po + 10log(N)
NIy R TV 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. [MHZz]
d: distance [km]
Li: KKURE
2L, KthzFEREAHL, SRV — AT L~BEMOERE—2

833km. E&ZIRINIEZ 100dB & L7=,
7 SYUBREH—SRTFLDEIRP [X 13dBm TH AN, G2 o HIEMARTHE 50 ExE

~

B LZEEHRANEN5-2dB HET 51=%. 11dBm & L TEHE. HEADEDRFE
FEELLBWVTNRAANSDFSHENIE. 418K Y
Po = 11 — 285.97 = -274.97 dBm
S8S5ERUTHEELY, 72y bTUY FANILRETIHRENIE
Paggregate = -274.97 + 10l0g(903,000) = -215.42 dBm
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9 TYREVH—IRTLDOEMNFEIEZE 500kHz £ 55 &;
-215.42 — 10log(0.5) = -212.41 dBm/MHz
10 BEDZERHFEET7 > TFE 0.6m N> MTVZA-OK M 51dBi & LT-BADTFHE
. -161.41 dBm/MHz &% 5,
11 EESS(PASSIVE)® 57.29GHz HIZH 1T 5 REE %L, -169dBW/100MHz TH Y . 10
EOFHE -171.41 dBW/100MHz L DFFEHREE(F-241 dB LY, REREZFER
45,
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SEEM2 BRRXXOZERHBEOFH®RE (FTIV75—FET
)

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 2HEERAL=,
UTDERY, BAXXaHFALFHERBARMZzRLLET HROADY
ThoDEFHEBNEHELEBEEIT S ELETEATSENERD S,

- TR EBY ., KXEZHILET S Tkm HADRIDMZBEMRER R km 5%
BE.BIkn &Y DTRIZHEET D L—F—DNoXXEEEHE~ADTHE
NEeBEBHL—F—RBHGEROBEEIHZRELHET 5,

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

- FIVITHODFHEENEZREL. XXEEHPLELE-ATER (FaE/dt
R) BEIUOEAMTOARHTEHEENZROOND,

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 LT
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. GkETIL

ERETILEIUVTHSRENERESCTSENOHERZELIRDBEY TH

S
B4 BM
NSRS T UoTFFHhoDiEEE 10km LI 10km~ 30km 10km LI F 10km~ 30km
B ZERE & & L(f, d) =20 logl0(f) + 20 log10(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 log10(d) + 0.31d + 143.66 [dB] (115 GHz)
8 % ——
?;T’HE%%I 0.13 dB/km @76.5 GHz / 0.31 dB/km @115 GHz
AKIZ & BER
18 [4] 3dB
IS LD L, e
o EAEIEE [5] WAL 10. 16dB WG L 10. 16dB
$$ﬁmg$5mﬂmﬁr;
%= N
BEHEL [6] BT L 20d8
3—4. THENHEEH (FITIVHF5—FETI)
TOVE—FETIIETRIZTY,
Vil YR i e 1A 3
R . 10km~ 30Km . 10km~ 30Km . 10km~ 30Km
Bt 2R B 10km LAA LI 10km LAA LI 10km LAA LA
BRIEEIC LB T
FHRAO (L) 35, 060 674,118 24,234 465, 420 10, 826 208, 698
ARX—b+T7AVER .
% [7] 60%
FSE b
L—4 — B8k D "
|4 [8] !
BHNIZHBDTNARA
DEE [9] 10%
BRI &
+2Fi$8|T/N4 2D 1 BOFIA (0%
FEMZ - |BREOEE [10] °
B Ry

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

® 2-1HOYVITETIVIZEDE, BRERA (UK OAOEEL
mELY. ERCIECTORY VITADAOERES
Np(d) = S(d) * o(d)
Np U ZHAHR,
S G UrJmEHE,
(0}
d

U T DONABE
D RICES O R

@ ZBYUHAOIZTFNAADERE, AX—FIAVDERE, L—4—

HinRERE, —HOERABHEEZHTEHLE T, ZHT I T7HOIRKE
HeEH

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

Fm DTS ADH K

Fs P A= b T x O RFR
Fr DL SRR AR KR
Fu @ — H ORI =R

@ 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 : ik —HHI ) OB
Pout : E%ﬁ%f@%@%ﬁ
Pin : B\ R OKE T
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Pinout DR ETUE S

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 @ #Hit#EIC & 2 MEHOEHER 2K

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

MIRT HAMREEZE(L, 76.5 GHz % T-196. 5dB/MHz. 115GHz & T-198dBm/MHz
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7. BEXHK
[1] ITU-R &%
Rec. ITU-R RA. 769-2

[2] BHZEMEBEREATRIRETIL
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(km) B&Va (f) [FRARKIKET DARTBZFZEE (dB/km),

BIXKDBEE
N—INN—FRRIYZ_TFUORKYPEBEL VA —DERRXEFEIZLE > THERS
NEI—ILF7MERT 4y FETIL (am atmospheric model) Z#RF.
HEEZHET 502, 5 1350 m THXHZEE 50% DIEERT EE
Eo

[4] ANIKIZ & BERKE
A—HF—NHETFHAEBOFRAZAVTT NS AFZFALTWSEE S
B FHREEEERSE RBHREGHMTHE BELERKREEZRESR 606Hz F
MISRRIEEM (F2M) BH IV ¥y—FK—a >4 & Duty Cycle DTtz
FHIZEZSHEEIZDOLNTY
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