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[R3IR¥E: FCC Waiver Order (DA 18-1308A1)

14. To ensure that harmful interference to authorized operations and other
spectrum users will not occur, we impose explicit conditions on the installation,
operation and certification of the Google Soli sensor under this waiver, as follows:

The Google Soli sensor shall be certified for compliance with all the technical
specifications applicable to operation under 47 CFR. Part 15, with the exception of
the following provisions in: 1) 47 CFR § 15.255(c)(3), which is waived to allow the
device to operate in the 57-64 GHz band at a maximum +13 dBm EIRP, +10 dBm
transmitter conducted output power, and +13 dBm/MHz power spectral density;
and 2) 47 CFR § 15.255(b)(2), which is waived to allow the device to operate on-
board aircraft while not being part of a closed, exclusive on-board communication
networks within the aircraft. However, the Google Soli sensor shall comply with the
prohibitions of use specified in 47 CFR § 15.255(b)(2)(i) and (ii).

The Google Soli sensor shall operate with a maximum transmit duty cycle of 10
percent in any 33 milliseconds (ms) interval (i.e., the Soli sensor will not transmit
longer than a total of 3.3 ms in any 33 ms time period).

A copy of this Order shall be provided with the application for certification of the
device.
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WiGig® CCA(Clear Channel Assessment) A" 7 O Y V& N2 BENO®KRET (3/4)
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FTRTOT /N RI0.25mD BEPREEEE TVRxIZX H L TLVA IR EE

100 I | | I | | I
RIEFAIVINERBRBVNT—R M r—ADF
90 nxSoli m
All pointing towards WiGig E i E
1587 2~ B~ L - )
80 . TS
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70 - T - T
PR GRS — G
; e
60 ] ' - I
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Worst case assumptions: No duty cycle overlap, and
all Soli devices pointing directly at VRx at 0.25m close range.

probability of blockage [%]
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WiGigB{ERICHEITH 5 TibE &@ﬁﬁﬁmﬁﬁﬁﬁd)nﬂﬂﬁ )

BWrx

EH: Vix~VRx: EXRUVBAFEART oLIZEE Pvtx
ITx~Irx : IEXF Pltx < Di > CNreq
» Bt [ EE Bt .
,,,,,,,,,,, V tx rx o e | 20.00 - epmmm Gavt = 17 dBi, Gavr = 17 dBi, CNreq = 8.45 dB
TR D ERFF & 17d8; e=== Gavt = 14 dBi, Gavr = 14 dBi, CNreq = 8.45 dB
VIXP T FEVXT T FIEXR L TULNDIKEE(F R 5T Eh AN X []) — = Gavt = 17 dBi, Gavr = 17 dBi, CNreq = 14.5 dB
N Bt B B : E 15.00 - -->(---Gavt =14 dB| Gavr = 14 dBi, CNreq = 14.5 dB
ViX N\ ‘f ~ Pit*Gait = 13 dBm
————————————————— . > X\ ) SRS ZE R R A 1 (L 14dBi
FEESTHY i
VIXTZ o TFHEVXT o TN TN TODIRE (FESF A EEASBEIZT ) L_ 10.00
ol
Specification of VIx 7
for e Specification of VRx /IRx E 5 00
Py 23 dBm VRx IRx
Gavt 17, 14 dBi fmx 60.48 GHz
BW,, 2.16 GHz 0.00 - |
Specification of ITx Gavr 17, 14 dBi 17 dBi 0 5 10 15 20
L1 60.48 GHz NFy, 10 dB VTx~VRxfH E{EER (m)
Py 10 dBm
& 8.45 dB (16QAM) WG P
— = CNreq 14.5 dB (64QAM) iGigDBIEERICX T 55T 5K E DT ERE IR Bt
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Channel bandwidth and center frequency| 2168 MHz | 608.48 GHz
IE E E 802 . 1 1 ad 0) 1:I: *% Signal bandwidth (-17 dBr transmit mask) | 188¢ MHz
Symbol rate (“SC chip rate” in 802.11ad) | 1760 symbol/s
Symbeol duration (“SC chip time” in 802.11ad)| 1/1760 MHz = ©.56818 ns
Modulation| m/2-BPSK | m/2-QPSK | m/=2-16QAM | /2-64QAM
Physical layer bitrate (no coding) | 1768 Mbps | 3528 Mbps | 784@ Mbps | 18568 Mbps

LDPC code rates| 1/2, 5/8, 3/4, 13/16, 7/8
LDPC code word size| 672 bit

Rate 1/2: 6.8 dB | 5/8: 4.8 dB
Rate3/4: 3.2 dB | 13/16: 2.8 dB | 7/8: 2.0 dB

Physical layer bitrate (LDPC encoded data) | 1155 Mbps (MICS1) .. 885@ Mbps (MCS12.6)
Block size (BPSK | QPSK | 16-QAM | 64-QAM) | 448 bit | 896 bit | 1792 bit | 2688 bit
Block duration (encoded data only) | 254.55 ns
Golay sequence preceding each bloek | 64 BEPSK symbols (64 bit) | duration: 36.364 ns
Block duration (LDPC encoded data + Golay) | 298.91 ns
Physical layer bitrate (LDPC encoded data + Golay) | 385 Mbps (MCS1) .. 8885 Mbps (MCS12.6)

LDPC coding gain (approx.)

ERFMBDOT—iEL AT L (WiGieHE) NDTHEstER

%%ﬁfﬁu ENHTHAEEDXF V)7 RABIZEZSEE: HTFBSUNEEDT7 T HHIZEWTE YT AL )LERE (-48dBm) LLED
BHEZTHEENREBINDIM, 22— a [ 1000EHREEETFEHELTERLTLNASI=O ., ERIETCIEIEERRBFEINEETHYHE D, FM-
CWZSAARXTHAIEI D, ERRICIEF V) 7O RETOYI T Ha[HEM X 1.03~10.33%FEELL S,

WTFSAEERERICBITATHDEE: BT SAXEENERMETTEEFTITOTCVWSEEKRETE, BT HAIEE D @EEIEE 10mEFIZ, 5mD
HfRIEE A R T NI HGFTELEE/EEL-,

KXRDBERETIE, A —RAT =AM 5T HAEENOENSNOIBRIEIAMKICANTEY ., SFHAEELORICIEANMKIZLLvh—a2
TDRENEET D, Jo T REDBEINETIIEICHIRERZTZEREI AIENTEHLDEEZEZ NS,
CNoDiER. ERFAROT —HMEEinRe(d, HEFEMEEEZI NS,
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EBNFAREDT—42 BB IEERT—2 - BRIEE (WiGgDEMNR) 7o TFHETIL

BNAFRRARAEOT —MER7UTHIZIE, FER7EEE L EBREBEZESRECE)DETILEERA

@ FoTrFrETL 25 1
EFSRATLBLUBETFSCRATLOF 7%, 1EEEB02.15.3c @ = JEWPAN % R & i
TG—TOF v 2LETI O IDEET OFFETLELTERBSAETUOTHFETLXE 20—
BALz. COETILE. TUTTOEBAHEE—LEZRET S LIZEY, A/ 00— i \
TR — e hizY 4 FO—TLRILER/LIZLATEZLLDTH D, 15 | \
#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. 5 r \
aej 10 L \
The developed antenna model is formulated in % : \
terms of directivity gain G(8. ¢) as follows: [5] ((-3 5
) (20 2 £
G(8,¢)|dBi|=Gp -3.01=| = ] 0<8<Bu2 (2) 3
\ t3dp é 0
G(6.¢9)[dBi]=—0.411=In(B34p)—10.6
Bl 2<6<180° (3) 5
Omt = 2.58 * O34 (4)
-10
g 1.62 ) L
b =2 - gl————m—-|, IS
Go=20 + log [ o) ) 7
where @3dp is the antenna’s half-power beamwidth L
and @.a4p is in units of degrees. Equations (2) and (3) 0 9 10 15 20 25 30 35 40 45
give the directivity gains of the main and side lobes, Angle [deg]
respectively. Here, the directivity gain is not a func- ngle Ldee
tion of ¢, which means that the antenna has a rotation-
ally symmetric beam. FWAS AT LDToTFINF—202a0—230 046
3-1.8 BALLTTTETILOER Beam= 20 [deg.], G= 20 [dBil, Sideloab= 26 [deg.], -11.55 [dBil

(NTT Technical Review “Antenna Model and Its Application to System Design in the Beam= 20 [deg.], G= 20 [dBil, Sideloab= 26 [deg.], 0 [dBi

Millimeter-wave Wireless Personal Area Networks Standard” &Y SIF)
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K E(FCC) RE(FcC) B4 (ETSI) BE B B S 4 (BRI B —
(AL —5—) ¥Google ol s (AL —5—) (UL —5—) (MEHT—HER) ¥-)
3 57-71GHz 57-64GHz 57-64GHz 60-61GHz 57-66GHz 57-64GHz
AR
Yy - - 10dBm _
ZhEE 10dBm 10dBm3% 10-24 wdim
A REE ~10dBm 10dBm - dBm3% (FCCE%)
EBhE E1 - - 13dBm/MHz e.i.r.p - - - -
B (PSD) | g - 13dBm/MHz e.ir.p. - - - - -
ZhiRFE - - - 40dBi 47dBi 10dBikl £ -
EIRP(z i - - 20dBm - -
WS AR [ . 40dBm %1 13dBm
£H) REE 10dBm 13dBm - - -
& A g - - - 500MHz 9GHz 7GHz
40GHzkR i - 40GHzR 30MHz~ 1000MHz : 55.62G—FC|’>?)1;LBE:/MHZILL-F
*i 1520900 R {B% & A iw.zomﬂﬂrﬁﬁ%ﬁm y ;?’fdim orp. s iop o o 55.62% 883 57GHZLL T -
z7zL. 4]~ z,871.9~ . _ .
FEEHOBED | 0411, ~2006H,: 40GHz~200GHz : 118MHz. 174~230MHz R0 | _ OO 4 W/MHZILR 26dBm/MHzIAF R
HEE . . - _ . R 7 REEE 66%#8 % 67.5GHZLLTF :
90pW/cm2LL T @3m 90pW/cm2LL F@3m 862MHz($-54dBm e.rp.LAF) . .
(=-10dBm/MHz RMS | (:-10dBm/MHz RMS | 1000MHz~2f& 5 50 4 W/MHzZIAF ~26dBm/MHZLLF
eirp.) eirp) -30dBm RMS e.i.r.p. 67.5GHzZHEZ DL D:
R o -30dBm/MHzL T
. . 3.3 ms in any 33 ms
- B 3.3 msin sgzo?:f ms time B B B T time period
(Duty Cycle 10%) X (Duty Cycle 10%)
y Cy (FCCZ%E)
A{*f\_gi)éﬁ{;_’?li(ﬁ 1mW/cm? 1mW/ em? Ez?)ﬁiiﬁuﬁ EEDERRE1cm28H1=Y2mW/cm2 EEDOERET cm2d -
( % jJEE) (AEDB5emELE) (AEAB5emELE) LOW/m? (lmW/omd) (SHTESH20R UBEOEOATER) L)2mW/cm2

X BIKIZLY T - REEDEADVRE . ** shall not exceed the following field strength; 30788MHz: 100 £ V/m, 887216MHz: 150 ¢t V/m, 216 960MHz: 200 1 V/m, above 960MHz: 500 i V/m
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プレゼンター
プレゼンテーションのノート
　（３）　帯域外領域及びスプリアス領域の境界の周波数は、次のとおりとする。
　周波数範囲		必要周波数帯幅の条件	帯域外領域及びスプリアス領域の境界の周波数
　ｆｃ＞２６ＧＨｚ		ＢＮ＜１ＭＨｚ			ｆｃ±２．５ＭＨｚ
			１ＭＨｚ≦ＢＮ≦５００ＭＨｚ		ｆｃ±２．５ＢＮ
			ＢＮ＞５００ＭＨｚ		ｆｃ±（１．５ＢＮ＋５００ＭＨｚ）



帯域外領域における不要発射の強度の許容値：100μW/MHz以下
スプリアス領域における不要発射の強度の許容値：50μW/MHz以下
設備規則別表第三号31
55.62GHz以下：-30dBm/MHz以下
55.62を超え57GHz以下:-26dBm/MHz以下（2.5μW）
66を超え67.5GHz以下:-26dBm/MHz以下（2.5μW）
67.5GHzを超えるもの：-30dBm/MHz以下（1μW）
設備規則別表第三号31
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Reference:
" HEEREEE -PHSE A5 EEEHMIINM 2018FEE (—BtEEAN BERBEZTEENS)
sadieoh https://www.tca.or.jp/database/
. TER2TEERFAEANAOERKRES BROBE (BRBEHKER)
L 131 708 https://www.stat.go.jp/data/kokusei/2015/kekka/kihon1/pdf/gaiyoul.pdf
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