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1 RAFHETB LRI
Y HRF : u-blox AG
RWEMPF: u-blox AG
¥ WA ¥ H: Zuercherstrasse 68, 8800 Thalwil, Switzerland
A & +4-: Bluetooth Low Energy module
R % u-blox
A% NINA-B306
TRIECEH: ARP2ARNER %K LT Fle
o F & E EL RIS
EREEFE: oFd S LT 0T EL - 195
£ R HE 23R %% TAF 2021 (9 kHz ~ 40 GH2)
£ B #® ,pn i ST T 4 PR 2 LP0002
ANSI C63.10-2013
KDB 558074
Bluetooth LE #g & % &
3 = iRl 2 #* £ RS N T
1| b et 3 ORI T A 3.10.1.5 & &t
2 |RRMBE-g M F T PR AR 2.3 & ol
3 |6dB # % 3 FBPIE T A AL 3.10.1.6 & i
4 |EEBERDSF 7 K SPIE TR 3.10.1.2 & .
5 |#FHHRAE 3 BPIE T TR 3.10.1.6 & &
NFC #g & & (Rx only)
7 = £l B S ERSEHT
1 |3 % &2 g5t Mt RO T AL 2.8 &, 3.2.1.2 & £
2 |RARGETGE M BT A PR 2.3 & i
3 |[Ramz &R O S ST T B AR 2.2 & &t
&+ & g v e (Maximum Permissible Exposure » MPE)
B x LRE e R_F L E RS
1 |2k M S ORPIE TS TR 4 8 5.20.2 & S
i 2% ;’P'Iilj‘;’),%i/?q%ﬁk&m?‘fka
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A & ¢t #:

Bluetooth Low Energy module

A 5o

NINA-B306

LR AR

5 Vdc (adapter)

Bluetooth LE 4.0

GFSK

B %

Bluetooth LE 5.0

GFSK

NFC (Rx only)

ASK

Bluetooth LE 4.0

1 Mbps

@ﬁ]i%‘“

Bluetooth LE 5.0

2 Mbps

Bluetooth LE 4.0

2402 ~ 2480 MHz

Bluetooth LE 5.0

2402 ~ 2480 MHz

NFC (Rx only)

13.56 MHz

Bluetooth LE 4.0

40

i ko

Bluetooth LE 5.0

40

NFC (Rx only)

1

Bluetooth LE 4.0

7.46 dBm

IR I

Bluetooth LE 5.0

7.74 dBm

e
(2 %5

*

573
); 3

2

NFC (Rx only)

39.46 dBuV/m (>t 3 2 = jE4R) (QP)

* M AN

A:xl

z

oSO Y

=
%

LA M|

pe #

T

1. 0t FFIRIRR R ARG cn® S AT

# ¥ (MHz)

X R

7

F s

#H F (dBi)

Bluetooth

2402 ~ 2480

PCB

u-blox PCB Trace
Antenna

ProAnt

N/A

NFC

13.56

Loop

EMMY-W1 Rev.B

u-blox

N/A

2. S ERR A HRR Y L4 R A SRR 190702C08

3. pFL Y - H R EREEFREUT RPN EFERER -

£ 5 P |

G et

#c

2402 ~ 2480 MHz (Bluetooth LE 4.0)

1GHz i+ &gl

Cho, 19, 39

Ch 39

Hv 2 &2 W5

Ch 39

Ch 39

2402 ~ 2480 MHz (Bluetooth LE 5.0)

1GHz »+ &

Cho, 19, 39

Ch 39

Hv 2 &2 W5

Ch 39

Ch 39

13.56 MHz (NFC)

1GHz 2+ Bl

AT 2 &2 ME

Ch1l

4.mmeME@ﬁfﬁ,%ﬁﬁ%iﬂiiﬁﬁ®$4&§MLﬂﬁw$ﬁﬂ’ueﬁxﬂ%ﬁWEEW$
FsrBh B EREENELY o
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5. paRL P o BRI R AT
(1) TRAGEFF T PIGIFHFCEUIHELE RS FHEE > B BV ERRPRE -
(2) #5585 548 RN 1~33 15 % BRIE o

Host PRI

BT LE 4.0 + USB Cable + Adapter

BT LE 5.0 + USB Cable + Adapter

NFC + USB Cable + Adapter

6. PEPRRAE LT ZBE I CITRREEER N T EE % B ARRE A FREL R A

T o Ut NGE RS ER ) PRPIESE S B

Bluetooth LE NFC

=

N

w

s 35

7. Duty cycle of test signal.

BT LE#g £

<LE 4.0>

Duty cycle = 2.098/2.225 = 0.943, Duty factor = 10 * log(1/0.943) = 0.25

REW 10 NHz TMPVEW ey

VBW 10 MHz 7.48.dBm

3y Ref21dBm Alt 30dB SWT 10 ms 2227000 ms.
Offset 11 dB Deta 2[T1]

0.26 dB

2098000 ms
Detta 3 [T1]

. 0.01dB

f 1 23 2225000 ms

-89

Center 2.48 GHz 1ms!

<LE 5.0>
Duty cycle = 1.053/1.178 = 0.894, Duty factor = 10 * log(1/0.894) = 0.49

REW 10 MHz TMPVEW ey
VBW 10 WHz 7.28dBm
Ref 31 dBm Aft 30d8 SWT 10 ms. 1.182000 ms.

kLl
Offset 11 dB Detta 2 [T1]
0.23 dB

1.053000 ms
Detta 3 [T1]

. 0.008
L 2% 1178000 ms

689,

Center 2.48 GHz 1ms!
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Bluetooth LE #7 £:

wg SWEY g SRR gy NART oy WY gy SRS
0 2402 8 2418 16 2434 24 2450 32 2466
1 2404 9 2420 17 2436 25 2452 33 2468
2 2406 10 2422 18 2438 26 2454 34 2470
3 2408 11 2424 19 2440 27 2456 35 2472
4 2410 12 2426 20 2442 28 2458 36 2474
5 2412 13 2428 21 2444 29 2460 37 2476
6 2414 14 2430 22 2446 30 2462 38 2478
7 2416 15 2432 23 2448 31 2464 39 2480
NFC # £
1 13.56

%»r A 2, %j_ 5. _37 2. Al
w2 ARG R RPF o
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22 WERPRLIFEREGHL

ERIIIE

B PR P B e i N - A 22 ARREKE 0 T AR A e BRIEY TR F ehfie i, 1Y
Ay - R L FRY R RE T

R P A

No. Product Brand Model No. Serial No. FCC ID
1 Test Fixture Ublox N/A UBXH60-0000448 N/A
2 Smart Phone Samsung N/A N/A A3LSN920A
No. Signal Cable Description Of The Above Support Units
1 |N/A
2 IN/A
NOTE:

1. All power cords of the above support units are non shielded (1.8m).

2.3 RIBERE

<Bluet

<NFC>

ooth LE>

1

*Test Table

EUT | —
(Test Fixture) Antenna

(Power from adapter)

il

*Test Table

| v |

L1 _ ——"- 4 .
— Test Fixture EUT

Smart Phone

(Power from adapter)
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31 afek

P Bluetooth LE #g £ 3% 4 :
(1) BE2 R
FERFE T BIEL R € M R T RPN 23 8 0 TRBEFF2 IR FhoT

@ E A4 E (dBuV)
47 % (VH2) ,
# g (Quasi-peak) I 3518 (Average)
0.15-0.5 66-56 (31) 56-46 (31)
0.5-5 56 46
5-30 60 50

(GARE B R 18 SI RN

(2) * ohag stz R
ARG B R 6 MG O R 310158 2 & 4 iﬁﬂﬂiﬁ%%@"*iﬁi 100 kHz p
OIS TR 4 I FAREOY R PR PR ¢ B F TE # F 2 100KHZ Pt o0 B R e
Fle™ D (L) e o s L B S SRR 2 O AR 20dB ) TR S 0 B R g
FRE - (2) %4’14 F 11 3.10.1.2(1)(C) - & —:@'%%I».I“ CGRIE N 0 2R R R 30dB e gtk
2.7 B ATE 2 ;;wﬁwjt g 282 0T o

A I (e HF) THHR(HR/2 ) RIEE(2 )

0.009 - 0.490 (%) 2,400/ 5 (+ #%) 300
0.490 (# #)-1.705 (%) 24,000/4F (- #) 30
1.705 (# 5)-30 (% %) 30 30
30(%)-88(%) 100 3
88 (% )-216 (%) 150 3
216 (% 5)-960 (%) 200 3
960 (# 7)1t 500 3

Q) =Mz T
TREREIEZE 22 R T2 LY o
(4) = S F 2 & &
Mot SO RS Rp R RN BHEL R § M ST P 4L 3.10.1 §(3)2 e
(A) 7 AR BB (P B R A2 S 5 [ F ACE 6 dBi > F A 3dBi v Box W %R
#)E 5 1dB o
(B) = &1t % gk B 5 5N (5 PEE SR U5 A H M) E 5 5 BRI S R R B 8T )
IR
ORS R AL N B R S L s R et S L R
3.10.1.2 2 74 F \UF| i o 4r 2 U2 ML |2 S o LA £ AZiB 6. dBi # Azif 3dBi e H )
HAUFE RSN LAB e S B F B E T
() *>»PH 5 E=10log(* A E7|2 B Adep )+t HAd B2 o PR FE -
(i) = &L F 2 ’EI“ R T AT R A A B S B E ()3 8 B
(b) b PEg st 5 il A0 400 &3 FAEE & > B - A F R £ ()L U E  hoF stk 45 £
PR G 3 FTE S R e R R p @)L U o R S L Lo
M F 72 430 (a) Q—fr@%@]ju& Fog e 8dB o S w4 ¥ B E F(a) -
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(€ #otipz = MEGKH v A o P ELA)2 Q) ELRT -

(AR (B)?h » & * Azi 6 OB = v 5 2 S % MUPF o i A2iE 6. dBi % A 5 H FendBi LR o R
R ] ;g;ﬁi.g] et F AP E o

(5) 6dB# 7z & &
Hie * fe i3 % Hk(digital modulation techniques) i st2. i 74 S0 Sl > iR R 7L B3 L R § KA
SHE T H RS 3.10.1.6 &2 R > 6dBAE R E > & F 500 KHz -

(6) % & i %Erﬁi%] MF 2 &R
IR RL A B R g M R T SRR 3.10.1.2 § 2 R
BB RPN I IW(F)T -

(7) # M FH AL ER
EHEARE A GIEL R § K F AT S FE AR 31016 F 2 R0 AR FAEF PR E- 3KHZAE R
Pod FEBEED M A FHHPRELIR @ﬁ%]ﬁﬂ R g %308 % 4 £ (dBm) ® % 3.10.1.3
207 VR M SO R R U E -

B) TAEBLEL TR
R R BIEL R g K S RPE TS E TR 5.20.2 H 2 R FRPISHOTD K HROFHGET o H g et
R A §8 20 o & 02 b Agf » FORIEE X & B v & (Maximum Permissible Exposure » MPE) 2z H &2
ETAEBEZER Ko
g E AT L

(1) BEEF T2 kB

W THRR BRI R HERR T yopk Y
(MHz) (V/Im) (A/m) (mW/cm?) (minutes)
0.3-3.0 614 1.63 *100 6
3-30 1842/t 4.89/f *900/f2 6
30 - 300 61.4 0.163 1.0 6
300 - 1,500 /300 6
1,500 - 100,000 5.0 6
Ltk To L E M FRA -
2 f4plFps o Hix MHz -
() — &4 /3 7l kR
xR RERRE B R HEBR T 3opE
(MHz) (V/m) (A/m) (mW/cm?) (minutes)
0.3-3.0 614 1.63 *100 30
3-30 1842/f 4.89/f *180/f2 30
30 - 300 27.5 0.073 1.0 30
300 - 1,500 /1500 30
1,500 - 100,000 1.0 30

LRt T B FRA -

2 f 4 plE4E S > B = MHZ o
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» NFC #g £ 30 4
(9) B2 R
EHRF AN GIEL R € M T TR 238 TRBEFF 2 T8 Fho T
BERPE (dBuV)
4 F (MHz)
# 3% {# (Quasi-peak) < 3518 (Average)
0.15-0.5 66-56 (:1) 56-46 (31)
0.5-5 56 46
5-30 60 50
(1) @ “EAE S 2l o
(10) = g 62 RE
RHREFAABHHL R § S AP T PR 3211 82 LR EEH 30 2 AL A RTHHAR
o3 £ 3 15848 uVim o
(A1) # = & 2 3 8F2 2
FHRFEFE M GFEL R £ B T TSP 321252 8 £ BEEH 28 2 R
A & (v Ax) THRAR KR/ R) BIEE(D ®)
0.009 - 0.490 (%) 2,400/4F & (+ #%) 300
0.490 (# %)-1.705 (%) 24,000/4F & (- #) 30
1.705 (% 5)-30 (% %) 30 30
30(7)-88(%) 100 3
88 (% 7)-216(%) 150 3
216 (# £)-960 (%) 200 3
960 (# 5 )12+ 500 3

(12) 4% G LR 2 T

FEHEFEAGHEL R § A
BLFRBTRT CRER G
2 +15 %N i pF o L P IF
(13) = Rz Rz

ST TR LR S SO TR Y L A M R ARER Y T

£ '/3334'*'
SRR R

]

mEEI 2 AMA T R R LT LR %ﬂﬁ»ﬁ
M type ~ UG type ~ RCA~SMA -~ SMB... % 3 H is £ 351 ¥ &

a.’b&ii/{ﬁﬁ%SZl?) 28 R
5:;%*7
RIFE

Rl
LRSI 2 AN
JEfr & % 518 HF2 R o

HAT S 2 +0.01 %1 o
LRT O ERERTRAETE

Rt ki AT XHILG
48 £ (unique coupling) = ;% if #4548 - 4 B TR R T2 A B2 EFK
BRF G @#%ﬁﬁ“ » 4 BNC~F type~N type »
W AR IR ER o
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32 Wl T 2 AEF

n% ARFT R > ER AT TR AR A IR T LTI MRS M FEER RN
AOTIMER R A HR SRR E 2.8 2 YR -

AR 5 (7 #%)

5 (v #%)

A 5 (74 #%)

0.090~0.110

240.00~285.00

3332.0~3339.0

0.490~0.510

322.00~335.40

3345.8~3358.0

2.172~2.198

399.90~410.00

3500.0~4400.0

3.013~3.033

485.00~510.00

4500.0~5250.0

4.115~4.198

608.00~614.00

5350.0~5460.0

5.670~5.690

703.00~748.00

7250.0~7750.0

6.200~6.300

758.00~803.00

8025.0~8500.0

8.230~8.400

825.00~915.00

9000.0~9200.0

12.265~12.600

930.00~1240.0

9300.0~9500.0

13.340~13.430

1300.0~1427.0

10600~12700

14.965~15.020

1435.0~1626.5

13250~13400

16.700~16.755

1660.0~1785.0

14470~14500

19.965~20.020

1805.0~1880.0

15350~16200

25.500~25.700

1885.0~1900.0

17700~21400

37.475~38.275

1905.0~1985.0

22010~23120

73.500~75.400

2010.0~2025.0

23600~24000

108.00~138.00

2110.0~2170.0

31200~31800

149.90~150.05

2200.0~2300.0

36430~36500

156.70~156.90

2310.0~2390.0

38600 14+

162.01~167.17

2483.5~2900.0

167.72~173.20

3260.0~3267.0
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BLUETOOTH LE 4 & iBl3d & &8 &
4 Feogst gl
41 @ #¥F

FR AL 31 E % (2P R AL

42 Ep2i

ETARE  HERFENOBA BN HE G REFITAL IRE o Bfc RE 3 EEY - £ 5 £ 360
Bowgd o ¥R e R sUSEE 1R 2 A AR U Nk X hig SR A o TR e B ERT o

B LR TR & o
Note: ¥+ 1 GHz 1 F H-3p {g S eniplid » FRIF R E > 15 X gzt g B Lo o

CREES
Peak 3 RBW =1 MHz, VBW =3 MHz ;
Average i RBW =1 MHz, VBW =1 kHz

k=L bl S
Below 1 GHz
Peak 3 RBW =120 kHz, VBW = 360 kHz ; Quasi-Peak 7 RBW = 120 kHz, VBW = 120 kHz

Above 1 GHz:
Peak i RBW =1 MHz, VBW =3 MHz ; Average = RBW =1 MHz, VBW = 1 kHz

HT 20 &2ME
Peak % RBW =120 kHz, VBW = 360 kHz ; Quasi-Peak i RBW = 120 kHz, VBW =120 kHz

Report No.: RT190702C08 Page No. 15/ 62 Report Format Version: 6.1.4

VERITAS [




OV
(s
& -
o "
1828

BUREAU
VERITAS

43 EPRIRE

Description & : Date Of Due Date Of

Manufacturer ModeliNo: senialiNe. Calibration Calibration
;Z?lteﬁfce'ver N9038A MY51210203 Mar. 18, 2019 | Mar. 17, 2020
igﬁggt“m Analyzer N9010A MY52220314 Dec. 13, 2018 | Dec. 12, 2019
Broadband Horn Antenna
COHWARZBECK BBHA 9170 148 Nov. 25, 2018 | Nov. 24, 2019
HORN Antenna
CCHWARZBECK BBHA 9120D 9120D-969 Nov. 25, 2018 | Nov. 24, 2019
BILOG Antenna
CCHWARZBECK VULB 9168 9168-472 Nov. 23, 2018 | Nov. 22, 2019
C&’gg?&te”“mr MDCS18N-10 | MDCS18N-10-01 | Apr. 15,2019 | Apr. 14, 2020
Loop Antenna EM-6879 269 Sep. 07, 2018 Sep. 06, 2019
Er,\jgrl“p"f'er EMC001340 980201 Oct. 12,2018 | Oct. 11, 2019
Er,\jgrl“p"f'er EMC 012645 980115 Oct. 12,2018 | Oct. 11, 2019
Er,\jgrl“p"f'er EMC 184045 980116 Oct. 12,2018 | Oct. 11, 2019
Er,\ﬁgrl“p“f'er EMC 330H 980112 Oct. 12,2018 | Oct. 11, 2019
RF Coaxial Cable EMC104-SM-SM-800
HUBER:SULINNER 023000 140811+170717 | Oct. 12,2018 | Oct. 11, 2019
RF Coaxial Cable EMC104-SM-SM-1
HUBERsSULINNER SUCOFLEX 104 000(140807) Oct. 12,2018 | Oct. 11, 2019
RF Coaxial Cable 8D-FB Cable-Ch10-01 | Oct. 12,2018 | Oct. 11, 2019
Worken
Boresight Antenna Fixture FBA-01 FBA-SIPO1 NA NA
Software E3
BV ADT 6.120103 NA NA NA
penna Tower MFA-440H NA NA NA
Ll“Fm Table MFT-201SS NA NA NA
Antenna Tower &Turn Table
Controller MF-7802 NA NA NA
MF
NOTE:

1. The calibration interval of the above test instruments is 12 or 24 months and the calibrations are traceable
to NML/ROC and NIST/USA.

2. The test was performed in HwaYa Chamber 10.

3. The horn antenna and preamplifier (model: EMC 184045) are used only for the measurement of emission
frequency above 1 GHz if tested.

4. The FCC Designation Number is TW0003. The number will be varied with the Lab location and scope as
attached.

5. The IC Site Registration No. is 7450F-10.
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6. The following table is for the measurement uncertainty, which is calculated as per the document CISPR
16-4-2. This uncertainty represents an expanded uncertainty expressed at approximately the 95 %
confidence level using a coverage factor of k=2,

Measurement Frequency Uncertainty
9 kHz ~ 30 MHz 3.04 dB
30 MHz ~ 200 MHz 2.93dB
Radiated emissions 200 MHz ~1000 MHz 2.95dB
1 GHz ~ 18 GHz 2.26 dB
18 GHz ~ 40 GHz 1.94 dB
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<Frequency Range 9 kHz ~ 30 MHz>

EUT e
\‘ /Turn Table
ITT

5y i ’

Radio absorbing material  ghielded Case

Ground Plane
Spectrum
\
s ]o 000
O O O Gy

<Frequency Range below 1 GHz>

Ant. Tower 1-4m
Variable
EUT& 3m

-
Support Unjts ' ' /
—(:)—E]
Turn Table
/

80cmT
+

Ground Plane
Test Receiver
_,_I:I
O O O O
M O 0 O &=y
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<Frequency Range above 1 GHz>

Ant. Tower

1-4m
Variable
EUT& 3m
Support Units | =]
1
T Tabl
urn Table Absorber
g ———
1500m| AMMAAAN
= l
Ground Plane
Test Receiver
\\\__PL__J
o O 0O
Y] 0 0 0 o=y
45 FHRZPF

2 % & Emission level (dBuVv/m) = # 2 & Raw Value (dBuV) +# it #]+ Correction Factor (dB/m)
A% K Margin(dB) = % % & Emission level (dBuV/m)-*241] & Limit value (dBuV/m)

BRBEFLTT -
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46 ERE%
4.6.1 5kt
<LE 4.0>

EUT Test Condition

Measurement Detail

Channel

Channel 0

Frequency Range

1 GHz ~ 25 GHz

Input Power

110 Vac, 60 Hz

Detector Function

Peak (PK)
Average (AV)

Environmental

o 25 deg. C, 65 % RH Tested By Tim Chen
Conditions
Horizontal
i Level (dBuV/m) Date: 2019-07-22
105.0 4
90.0
o FCC CLASS-B
60.0 FCC CLASS-BLAV
5.0 b
30.0
15.0
Ojoo0 2000, G000, S000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Vertical
13018ve! (dBuVim) Date: 2019-07-22
105.0
4
90.0
e FCC CLASS-B
60.0 FCC CLASSB| AV
45,0 -
30.0
15.0
0i000 2000, +6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)

Report No.: RT190702C08
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m)
2370.06 38.83 43.72 -4.89 54 -15.17 167 190 Average
2370.06 47.59 52.48 -4.89 74 -26.41 167 190 Peak
2402 102.72 107.72 -5 167 190 Average
2402 103.66 108.66 -5 167 190 Peak
4804 33.08 47.55 -14.47 54 -20.92 186 241 Average
4804 44.49 58.96 -14.47 74 -29.51 186 241 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Emission e
Frequency Read Level Factor Limit . Antenna Table Angle
(MHZ) Level (dBuv) @Bim) | @uvim) | MEINEB) | iohtem) | (Degree) | REMAK
(dBuV/m)
2390 37.32 42.32 -5 54 -16.68 274 40 Average
2390 47.12 52.12 -5 74 -26.88 274 40 Peak
2402 96.06 101.06 -5 274 40 Average
2402 97.19 102.19 -5 274 40 Peak
4804 32.69 47.16 -14.47 54 -21.31 112 309 Average
4804 45,01 59.48 -14.47 74 -28.99 112 309 Peak
Remarks:

1. Emission Level = Read Level + Factor

Margin Value = Emission Level — Limit value

2. 2402 MHz: Fundamental Frequency.
3. The other emission levels were very low against the limit.
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EUT Test Conditi

on

Measurement Detail

Channel

Channel 19

Frequency Range 1 GHz ~ 25 GHz

Input Power

110 Vac, 60 Hz

Peak (PK)

Detector Function Average (AV)

Environmental

o 25 deg. C, 65 % RH Tested By Tim Chen
Conditions
Horizontal
13018ve! (dBuVim) Date: 2019-07-22
105.0— %

90.0

e FCC CLASS-B
60.0 FCC CLASSBLAV
45.0f 4

30.0

15.0

0i000 2000, 6000 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Vertical
i Level (dBuV/m) Date: 2019-07-22
105.0——
Fd
90.0
o FCC CLASS-B
60.0 FCC CLASS-BLAV
45.0f 4
30.0
15.0
Ojoo0 2000, G000, S000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)

Report No.: RT190702C08
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m) E L
2440 103.54 108.52 -4.98 123 195 Average
2440 104.56 109.54 -4.98 123 195 Peak
4880 33.17 47.25 -14.08 54 -20.83 183 144 Average
4880 437 57.78 -14.08 74 -30.3 183 144 Peak
Antenna Polarity & Test Distance: Vertical at 3m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuv) @Bim) | @uvim) | MEINEB) | Liohtem) | (Degree) | REMaK
(dBuV/m) g 9
2440 96.48 101.46 -4.98 270 40 Average
2440 97.66 102.64 -4.98 270 40 Peak
4880 33.07 47.15 -14.08 54 -20.93 111 36 Average
4880 43.58 57.66 -14.08 74 -30.42 111 36 Peak
Remarks:

1. Emission Level = Read Level + Factor
Margin Value = Emission Level — Limit value

2. 2440 MHz: Fundamental Frequency.

3. The other emission levels were very low against the limit.

Report No.: RT190702C08

Page No. 23/ 62

Report Format Version: 6.1.4



e
x,
|
8

28

BUREAU
VERITAS [

EUT Test Conditi

on

Measurement Detail

Channel

Channel 39

Frequency Range 1 GHz ~ 25 GHz

Input Power

110 Vac, 60 Hz

Peak (PK)

Detector Function Average (AV)

Environmental

o 25 deg. C, 65 % RH Tested By Tim Chen
Conditions
Horizontal
13018ve! (dBuVim) Date: 2019-07-22
105.0— 3
90.0
e FCC CLASS-B
60.0 FCC CLASSBLAV
5.0/ 6
30.0
15.0
0i000 2000, 6000 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Vertical
i Level (dBuV/m) Date: 2019-07-22
105.01
g
90.0—
o FCC CLASS-B
60.01 | FCC CLASS-BLAV
i 5
450 :
30.0
15.0
Ojoo0 2000, G00D. S000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle

(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark

(dBuV/m)
2480 102 106.85 -4.85 160 198 Average
2480 102.86 107.71 -4.85 160 198 Peak
2483.5 43.21 48.06 -4.85 54 -10.79 160 198 Average
2483.5 52.82 57.67 -4.85 74 -21.18 160 198 Peak
4960 34.12 48.01 -13.89 54 -19.88 206 304 Average
4960 44.21 58.1 -13.89 74 -29.79 206 304 Peak

Antenna Polarity & Test Distance: Vertical at 3 m
Emission e
Frequency Read Level Factor Limit . Antenna Table Angle

(MHZ) Level (dBuv) @Bim) | @uvim) | MEINEB) | iohtem) | (Degree) | REMAK

(dBuV/m)
2480 94.42 99.27 -4.85 261 41 Average
2480 95.45 100.3 -4.85 261 41 Peak
2483.5 38.63 43.48 -4.85 54 -15.37 261 41 Average
2483.5 47.94 52.79 -4.85 74 -26.06 261 41 Peak
4960 34.14 48.03 -13.89 54 -19.86 118 267 Average
4960 44.63 58.52 -13.89 74 -29.37 118 267 Peak

Remarks:

1. Emission Level = Read Level + Factor
Margin Value = Emission Level — Limit value

2. 2480 MHz: Fundamental Frequency.

3. The other emission levels were very low against the limit.
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<LE 5.0>

EUT Test Condition

Measurement Detail

Channel

Channel 0

Frequency Range 1 GHz ~ 25 GHz

Input Power

110 Vac, 60 Hz

Peak (PK)

Detector Function Average (AV)

Environmental
Conditions

25 deg. C, 65 % RH

Tested By Thomas Wei

Horizontal

120 Level {(dBuV/m)

Date: 07-23-2019

10503
90.0

75.0

60.0|

FCC CLASS-B

FCC CLASS B/ AV

45.01

30.0

o

1000 4000.

Vertical

120 Level (dBuV/m)

6000.

8000.

10000. 12000. 14000.

Freguency (MHz)

16000. 18000. 20000. 22000. 25000

Date: 07-23-2019

105.0

90.0

75.0

FCC CLASSB

60.0|

FCC CLASS-BLAV

45.01

30.0

=)

1000 4000.

6000.

8000.

10000. 12000. 14000.

Frequency (MHz)

16000. 18000. 20000. 22000. 25000
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle

(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark

(dBuV/m)
2389.8 38.82 43.82 -5 54 -15.18 167 190 Average
2389.8 48.87 53.87 -5 74 -25.13 167 190 Peak
2402 102.58 107.58 -5 167 190 Average
2402 104.41 109.41 -5 167 190 Peak
4804 37.08 51.55 -14.47 54 -16.92 147 58 Average
4804 45.29 59.76 -14.47 74 -28.71 147 58 Peak

Antenna Polarity & Test Distance: Vertical at 3 m
Emission e
Frequency Read Level Factor Limit . Antenna Table Angle

(MHZ) Level (dBuv) @Bim) | @uvim) | MEINEB) | iohtem) | (Degree) | REMAK

(dBuV/m)
2310.7 37.28 41.74 -4.46 54 -16.72 245 271 Average
2310.7 48.41 52.87 -4.46 74 -25.59 245 271 Peak
2402 94.44 99.44 -5 245 271 Average
2402 96.36 101.36 -5 245 271 Peak
4804 37.86 52.33 -14.47 54 -16.14 162 233 Average
4804 46.33 60.8 -14.47 74 -27.67 162 233 Peak

Remarks:

1. Emission Level = Read Level + Factor

Margin Value = Emission Level — Limit value

2. 2402 MHz: Fundamental Frequency.
3. The other emission levels were very low against the limit.
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EUT Test Conditi

on

Measurement Detail

Channel

Channel 19

Frequency Range 1 GHz ~ 25 GHz

Input Power

110 Vac, 60 Hz

Peak (PK)

Detector Function Average (AV)

Environmental

o 25 deg. C, 65 % RH Tested By Thomas Wei
Conditions
Horizontal
13018ve! (dBuVim) Date: 07-23-2019
10504
90.0
e FCC CLASS-B
60.0 FCC CLASSBLAV
45,0 3
30.0
15.0
0i000 2000, 6000 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Vertical
i Level (dBuV/m) Date: 07-23-2019
105.01
4
90.0——
o FCC CLASS-B
60.0 FCC CLASS-BLAV
4
45.0/
30.0
15.0
Ojoo0 2000, G000, S000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m) E L
2440 102.4 107.38 -4.98 165 192 Average
2440 104.3 109.28 -4.98 165 192 Peak
4880 36.52 50.6 -14.08 54 -17.48 178 103 Average
4880 45.31 59.39 -14.08 74 -28.69 178 103 Peak
Antenna Polarity & Test Distance: Vertical at 3m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuv) @Bim) | @uvim) | MEINEB) | Liohtem) | (Degree) | REMaK
(dBuV/m) g 9
2440 93.31 98.29 -4.98 233 270 Average
2440 95.23 100.21 -4.98 233 270 Peak
4880 36.19 50.27 -14.08 54 -17.81 154 207 Average
4880 45.77 59.85 -14.08 74 -28.23 154 207 Peak
Remarks:

1. Emission Level = Read Level + Factor

Margin Value = Emission Level — Limit value

2. 2440 MHz: Fundamental Frequency.
3. The other emission levels were very low against the limit.
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EUT Test Condition

Measurement Detail

Channel Channel 39

Frequency Range 1 GHz ~ 25 GHz

Input Power 110 Vac, 60 Hz

Peak (PK)

Detector Function Average (AV)

Environmental

o 25 deg. C, 65 % RH Tested By Thomas Wei
Conditions
Horizontal
13018ve! (dBuVim) Date: 07-23-2019

105.01 K
90.0
e FCC CLASS-B
60.0— 4 FCC CLASS-BL AV
45,0 2
30.0
15.0

0i000 2000, 6000 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Vertical

i Level (dBuV/m) Date: 07-23-2019

105.01

9
90.0—
o FCC CLASS-B
60.0 FCC CLASS-BLAV
]
45.0/
30.0
15.0
Ojo00 2000, GoOD. S000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m)

2480 100.78 105.63 -4.85 166 203 Average
2480 102.74 107.59 -4.85 166 203 Peak
2483.52 47.64 52.49 -4.85 54 -6.36 166 203 Average
2483.52 56.13 60.98 -4.85 74 -17.87 166 203 Peak

4960 36.38 50.27 -13.89 54 -17.62 163 255 Average
4960 45.24 59.13 -13.89 74 -28.76 163 255 Peak
Antenna Polarity & Test Distance: Vertical at 3 m

Emission e
Frequency Read Level Factor Limit . Antenna Table Angle
(MHZ) Level (dBuv) @Bim) | @uvim) | MEINEB) | iohtem) | (Degree) | REMAK
(dBuV/m)

2480 92.21 97.06 -4.85 286 298 Average
2480 94.09 98.94 -4.85 286 298 Peak
2483.52 41.14 45.99 -4.85 54 -12.86 286 298 Average
2483.52 50.31 55.16 -4.85 74 -23.69 286 298 Peak

4960 37.53 51.42 -13.89 54 -16.47 140 217 Average
4960 47.18 61.07 -13.89 74 -26.82 140 217 Peak
Remarks:

1. Emission Level = Read Level + Factor
Margin Value = Emission Level — Limit value
2. 2480 MHz: Fundamental Frequency.

3. The other emission levels were very low against the limit.
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4.6.2 it

<LE 4.0>

EUT Test Condition Measurement Detail

Channel Channel 39 Frequency Range 30 MHz ~ 25 GHz
Above 1 GHz: Peak (PK)

Input Power 110 Vac, 60 Hz Detector Function & Average (AV)

Below 1 GHz: Peak (PK)
or Quasi-Peak (QP)

Environmental

o 25 deg. C, 65 % RH Tested By Tim Chen
Conditions
Horizontal
120 Level {(dBuV/m) Date: 07-23-2019
105.0
90.0
75.0 FCCCLASSB
okt § | i i i f E E 5 FCCCLASS B AV
45.0 g
5
30.0p 5
3
15.0
30 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000. 21000. 23000.25000
Frequency (MHz)
Vertical
120 Level ({dBuV/m) Date: 07-23-2019
105.0
90.0
75.0 FCC CLASS-B
ol i f f f f f f f f FCC CLASSE AV
45.0 g
30.0f -5
b
15.0
%50 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000. 21000. 23000.25000
Frequency (MHz)
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|BUREAU | 7 AU
Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m)
43.58 31.98 48.93 -16.95 40 -8.02 104 158 Peak
169.68 23.86 41.48 -17.62 435 -19.64 133 304 Peak
386.96 18.74 33.29 -14.55 46 -27.26 122 67 Peak
528.58 23.03 32.99 -9.96 46 -22.97 107 246 Peak
754.59 27.74 32.68 -4.94 46 -18.26 158 114 Peak
930.16 29.76 32.61 -2.85 46 -16.24 137 208 Peak
2357.152 28.4 49.06 -20.66 54 -25.6 116 247 Average
2357.152 39.14 59.8 -20.66 74 -34.86 116 247 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | REMark
(dBuV/m)
31.94 32.28 49.49 -17.21 40 -7.72 101 167 Peak
50.1 30 48.45 -18.45 40 -10 127 152 Peak
169.68 19.23 36.85 -17.62 435 -24.27 119 314 Peak
524.7 22.79 32.71 -9.92 46 -23.21 108 216 Peak
660.5 26.7 34.35 -7.65 46 -19.3 133 308 Peak
928.22 30.08 33.03 -2.95 46 -15.92 115 277 Peak
2895.361 29.89 49.23 -19.34 54 -24.11 105 221 Average
2895.361 40.5 59.84 -19.34 74 -33.5 105 221 Peak
Remarks:

1. Emission Level = Read Level + Factor

Margin Value = Emission Level — Limit value

2. The other emission levels were very low against the limit.
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EUT Test Condition

Measurement Detail

Channel Channel 39 Frequency Range 30 MHz ~ 25 GHz
Above 1 GHz: Peak (PK)
Input Power 110 Vac, 60 Hz Detector Function & Average (AV)

Below 1 GHz: Peak (PK)
or Quasi-Peak (QP)

Environmental

o 25 deg. C, 65 % RH Tested By Thomas Wei
Conditions
Horizontal
120Leve! ([dBuVim) Date: 07-23-2019
105.0
90.0
o FCC CLASSB
60.0 FCC CLASSB_AV
450 8
30.0p £
3
15.0
%0 3000. 5000. 7000. 9000. 13000. 15000. 17000. 19000. 21000. 23000.25000
Frequency (MHz)
Vertical
i Level (dBuV/m) Date: 07-23-2019
105.0
90.0
e FCCCLASSB
60.0 FCC CLASS-B_AV
45.0 ¥
300f 52
b
15.0
% 3000. 5000. T7000. 9000. 13000. 15000. 17000. 19000. 21000. 23000.25000

Frequency (MHz)
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|BUREAU | 7 AU
Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m)
43.58 32.31 49.26 -16.95 40 -7.69 133 144 Peak
177.44 24.08 423 -18.22 435 -19.42 105 247 Peak
424.79 20.8 33.32 -12.52 46 -25.2 101 196 Peak
622.67 25.54 33.97 -8.43 46 -20.46 113 308 Peak
782.72 27.93 32.52 -4.59 46 -18.07 122 163 Peak
931.13 29.74 32.58 -2.84 46 -16.26 144 k| Peak
2918.34 30.37 49.77 -19.4 54 -23.63 125 103 Average
2918.34 40.73 60.13 -19.4 74 -33.27 125 103 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | REMark
(dBuV/m)
30.97 32.86 50.56 -17.7 40 -7.14 116 332 Peak
58.13 30.29 48.45 -18.16 40 -9.71 107 162 Peak
162.89 18.42 35.58 -17.16 435 -25.08 139 101 Peak
511.12 22.75 32.7 -9.95 46 -23.25 135 242 Peak
600.36 25.68 33.97 -8.29 46 -20.32 102 16 Peak
856.44 29.89 34.05 -4.16 46 -16.11 133 267 Peak
2578.934 27.72 48.32 -20.6 54 -26.28 102 117 Average
2578.934 38.79 59.39 -20.6 74 -35.21 102 117 Peak
Remarks:

1. Emission Level = Read Level + Factor

Margin Value = Emission Level — Limit value

2. The other emission levels were very low against the limit.
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9 kHz ~ 30 MHz Data:
The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required
to be report.

30 MHz ~ 1 GHz Data:

<LE 4.0>

EUT Test Condition Measurement Detail

Channel Channel 39 Frequency Range 30 MHz ~ 1 GHz
Input Power 110 Vac, 60 Hz Detector Function Peak (PK) or

Quasi-Peak (QP)

Environmental

0 .
Conditions 25 deg. C, 65 % RH Tested By Tim Chen

Horizontal

20 Level {dBuV/m) Date: 07-23-2019

70.0|

60.0 T
FCC CLASS-B

50.0

40.{]—| g

30.0f 2 : | | 5

20,011

10.0

30 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)

Vertical

20 Level {(dBuV/m) Date: 07-23-2019

70.0]

60.0 I
FCC CLASSB

50.0

40.ﬂ—| 7

30.0

20.00—

10.0

30  100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Freguency (MHz)
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m)
43.58 32.02 48.97 -16.95 40 -7.98 185 202 Peak
171.62 27.35 45.14 -17.79 435 -16.15 197 326 Peak
442.25 21.67 33.89 -12.22 46 -24.33 205 109 Peak
611.03 25.49 33.82 -8.33 46 -20.51 184 109 Peak
776.9 29.15 33.64 -4.49 46 -16.85 133 309 Peak
928.22 30.05 33 -2.95 46 -15.95 144 158 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Emission e
Frequency Read Level Factor Limit . Antenna Table Angle
(MHZ) Level (dBuv) @Bim) | @uvim) | MEINEB) | iohtem) | (Degree) | REMAK
(dBuV/m)
31.94 32.73 49.94 -17.21 40 -7.27 1 137 Peak
59.1 30.23 48.68 -18.45 40 -9.77 102 59 Peak
161.92 19.54 36.66 -17.12 435 -23.96 114 324 Peak
509.18 23.5 33.53 -10.03 46 -22.5 102 154 Peak
746.83 28.55 33.82 -5.27 46 -17.45 144 158 Peak
931.13 30.79 33.63 -2.84 46 -15.21 117 279 Peak
Remarks:

1. Emission Level = Read Level + Factor
Margin Value = Emission Level — Limit value

2. The other emission levels were very low against the limit.
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<LE 5.0>

EUT Test Condition

Measurement Detail

Channel

Channel 39

Frequency Range

30 MHz ~ 1 GHz

Input Power

110 Vac, 60 Hz

Detector Function

Peak (PK) or
Quasi-Peak (QP)

Conditions

Environmental

25 deg. C, 65 % RH Tested By

Thomas Wei

Horizontal

Vertical

80

Level {(dBuV/m)

Date: 07-23-2019

70.0]

60.0

50.0

30.01

20,01

10.0]

40.ﬂ—| g

FCC CLASSB

%]

o

30

80

100. 200. 300.

Level (dBuV/m)

400. 500. 600. T00. 800.

Freguency (MHz)

900. 1000

Date: 07-23-2019

70.0

60.0

50.0

30.01

20,00

10.0

40.{]—| 1

FCC CLASS-B

30

100. 200. 300.

400. 500. 600. 700. 800.

Frequency (MHz)

900. 1000
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m)
43.58 31.9 48.85 -16.95 40 -8.1 103 291 Peak
170.65 25.43 43.01 -17.58 435 -18.07 118 197 Peak
355.92 18.94 33.71 -14.77 46 -27.06 131 124 Peak
512.09 23 32.93 -9.93 46 -23 152 209 Peak
680.87 26.07 33.06 -6.99 46 -19.93 104 177 Peak
855.47 29.41 33.57 -4.16 46 -16.59 139 228 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Emission e
Frequency Read Level Factor Limit . Antenna Table Angle
(MHZ) Level (dBuv) @Bim) | @suvim) | MEINEB) | iohtem) | (Degree) | REMAK
(dBuV/m)
43.58 33.66 50.61 -16.95 40 -6.34 102 215 Peak
59.1 30.26 48.71 -18.45 40 -9.74 118 233 Peak
172.59 18.71 36.53 -17.82 435 -24.79 114 96 Peak
512.09 22.57 32,5 -9.93 46 -23.43 135 26 Peak
728.4 27.65 34.25 -6.6 46 -18.35 134 169 Peak
859.35 29.2 33.36 -4.16 46 -16.8 102 342 Peak
Remarks:

1. Emission Level = Read Level + Factor

Margin Value = Emission Level — Limit value

2. The other emission levels were very low against the limit.

4.7

ERlSRHET

ETIES SRR PR R DL Y SN R
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5 6dB# X2 &%
51 §*#%¥
FLAEL 3LE S G PRT -
52 ERl*i2
a) d-th%:‘E'J;’r%ﬁg?l Mgd FRBEIEHE,TRDY -
b) 3% T F R rt il SR
C) 3 d Bk gy it F R 6. OB B R -
53 ILTR&RF
Description & : Date Of Due Date Of
Manufacturer oelE] e STEEl Ne, Calibration Calibration
Spec”ﬂg;g”awzer FSU43 101261 Apr. 15, 2019 Apr. 14, 2020

Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
NML/ROC and NIST/USA.

2. The measurement uncertainty is 207 Hz, which is calculated as per the document ETSI TR 100 028. This
uncertainty represents an expanded uncertainty expressed at approximately the 95 % confidence level
using a coverage factor of k=2.

5.4 pl@gel

EUT |_ Spectrum
Attenuation Pad Analyzer
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55 ERlE%
<LE 4.0>
RS 3 by BIEEP P 108 # 07 » 19 p
ERFF ER 25 C R RAE 60 % RH
R E Gavin Wu
6 dB Bandwidth Minimum Limit .
Channel Frequency (MHz) (MH2) (MHz2) Pass / Fail
0 2402 0.71 0.5 Pass
19 2440 0.70 0.5 Pass
39 2480 0.72 0.5 Pass
FRULCPE B W R R R L g o
RBW 100 kHz [T1] MP VIEW Marker 1 [T1]
VBV 300 kHz 1.30 dBm
a1 - Ref31 dBm Aft 30 dB SWT 20 ms 7 43966 GHz
Offset 11 dB Delta 2 [T1]
0.00 dB
20 700.00 kHz
10 DI 730 dEm
0 D2130dBm
B / \
-20 / \
~ M/W W\\W
-40
50
60
FIL FR
69 ] ] ] ] ] [ [ FEUREAU | -'J Y
Center 2.44 GHz 200 kHz/ Span 3 MHz
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<LE 5.0>
TR il e 108 # 07 * 19 p
ERIFPRRE 25 C £ RS RR 60 % RH
Bl K Gavin Wu
6 dB Bandwidth Minimum Limit .
Channel Frequency (MHz) (MHz2) (MHz2) Pass / Fail
0 2402 1.13 0.5 Pass
19 2440 1.12 0.5 Pass
39 2480 1.16 0.5 Pass
UL RIE R TR R S R A £ TS o
RBW 100 kHz [T1] MP VIEW Marker 1 [T1]
VEW 300 kHz 132 dBm
41 Ref31 dBm Att 20 dB SWT 20 ms 43945 GHz
Offzet 11 dB Delta 2 [T1]
0.00 dB
20 1.12 MH=z
- TT737dEm
0 | [02132dBm ,——f’j\d\\w
. / “\\
/ N\
ol T / \ AN
A AN
40
50
60
FIL Fi2
894 i i i i i i ] ] oo "J "
Center 2.44 GHz 500 kHz/ Span 5 MHz
56 EREFHZ

ERRIEEIRS T 0 P A M ST AR L & R
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[veriTas N
6 #E@ERNHF2 L0
6.1 @*HE
HL A4 315 (4)3 (6)7F A -
6.2 Rl 2
a) H-ERIE SRS RR BRI L
b) &k T F R At il 8 sk i o
c) %Lﬁﬂﬂﬁlﬂiﬂ FUE o
6.3 ERRE
Description & Model No. Serial No. Date Of Calibration Dug Dat_e Of
Manufacturer Calibration
Power Meter ML2495A 1232002 Dec. 17, 2018 Dec. 16, 2019
Anritsu
Poﬁiaigfsor MA2411B 1207325 Dec. 17, 2018 Dec. 16, 2019

Note:
1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
NML/ROC and NIST/USA.

2. The measurement uncertainty is 1.393 dB, which is calculated as per the document ETSI TR 100 028.
This uncertainty represents an expanded uncertainty expressed at approximately the 95 % confidence
level using a coverage factor of k=2.

3. Measurement Bandwidth of ML2495A is 65 MHz greater than 6 dB bandwidth of emission.

6.4 PlEmE

EUT | Power Sensor Power Meter
Attenuation Pad
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65 EPRESE
<LE 4.0>
e (E BN bt BIFP P 108 # 07 * 19 p
ERFFER 25 C £ R BR 60 % RH
Rl Gavin Wu
Frequency Peak Power Peak Power Limit :
Channel (MH2) (MW) (dBm) (dBm) Pass / Fail
0 2402 5.483 7.39 30 Pass
19 2440 5.572 7.46 30 Pass
39 2480 5.408 7.33 30 Pass
<LE 5.0>
B (EHN 3 bt BIFRP P 108 # 07 * 19 p
£RFFER 25 C R+ BRR 60 % RH
BlEE Gavin Wu
Frequency Peak Power Peak Power Limit :
Channel (MH2) (MW) (dBm) (dBm) Pass / Fail
0 2402 5.943 7.74 30 Pass
19 2440 5.781 7.62 30 Pass
39 2480 5.433 7.35 30 Pass

6.6 ERIEBFHZ

EHREES SR P8 K S AT SRR 2

g fo
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[VeriTas I
7 HEFHHEBR2Z LR
71 g RF
FRAEL BLEF(T)APRE -
7.2 EpR*E
a) BFRPFZ AMBEEI FE L FRERLTIRERE -
b) & % f#474g % 5 3kHz - AR:A#E % 5 10kHz - H## p¥ 7 5 auto -
C) HH M A WS EBZF P TA L DA ML TH P E B o
d) 2% =% % %3 8dBm -
73 ERRE
Description & : Date Of Due Date Of
Manufacturer iodel Ne serel Mo, Calibration Calibration
Spec”“é“&/;”a'yzer FSU43 101261 Apr. 15, 2019 Apr. 14, 2020

Note:
1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
NML/ROC and NIST/USA.
2. The measurement uncertainty is 207 Hz, which is calculated as per the document ETSI TR 100 028. This
uncertainty represents an expanded uncertainty expressed at approximately the 95 % confidence level
using a coverage factor of k=2.

74 plEEl

EUT | Spectrum Analyzer

Attenuation Pad
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[vEriTAS IR
75 EipleE
<LE 4.0>
IR 3 5t BlzR P #y 108 # 07 * 19 p
£ REY BB 25 C £ pE» B R 60 % RH
Rl Gavin Wu
Frequency PSD Limit :
CUEC (MHz) (dBm/3 kHz) (dBm/3 kHz) Pass /Fail
0 2402 -5.90 8 Pass
19 2440 -5.17 8 Pass
39 2480 -5.97 8 Pass
UL R GR R R R S K B X R o
RBW 3 kHz [T1] MP VIEW Marker 1 [T1]
VBW 10 kHz -5.17 dBm
M- Ref31 dBm Att 30 dB SWT 50 ms 243994 GHz
Offset 11 dB
20
10

a\ uﬂvnr}ﬁi ‘Mva""w'\nlﬂ’\‘ﬂ"v\a FApL A

T M

-30

- A WMUH"
WW
20 -wvﬂ"".""

T

40

-60

55

Center 2.44 GHz

| | I
105 kHz/

1 1
Span 1.05 MHz
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<LE 5.0>
TR * 5 N 108 # 07 * 19 p
ERIFPRRE 25 C £ RIS BR 60 % RH
RIEF Gavin Wu
Frequency PSD Limit .
SENIE] (MHz) (dBm/3 kHz) (dBm/3 kHz) Pass /Fail
0 2402 -8.77 8 Pass
19 2440 -9.05 8 Pass
39 2480 -9.50 8 Pass
FRULCPE B W R R R L g o
RBW 3 kHz [T1] MP VIEW Marker 1 [T1]
WBW 10 kHz -B.77 dBm
M- Ref31 dBm Att 30 dB SWT 50 me 240184 GHz
Offzet 11 dB
20
10
0
1
} 4 N
T AT e
0 el m‘llr\'\.Y N{J\«M
-30
-40
50
B0
89 1 1 1 1 1 1 1 1 1
Center 2.402 GHz 169 kHz/ Span 1.69 MHz
76 ERIEFHE

RRRIE B R o B 6 M FOPIE T PR L &
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NFC g iplid e 48 %
8 Auk2FsEn
81 @#*iRF

FRLAEL 3L EFA)F R T

82 Tipl3i

9 kHz ~ 30 MHz & ] :

BRABE  RFRSEN 08K F At EHAk e REMHITAL (TR0 -t MBS 3K R £ 5 & 360
BESE > ¥ i s W B 3 OPEN ~ CLOSE - GROUND-PARALLEL & it & # 7Bl - = > M s &k~ 5

PN
o 1B ©

30 MHz ~ 1 GHz & | :
ATABT OBFRFENOB A EHL e  REBITAL TRE - Bt T RE 3RS L5 & 360
R VobR R s 12 42l S NG T F R BITI RSB BT L

ERI L RFRF- & o

83 ERIRRE

F 4.3 &
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8.4 Bl@mE

EUT e B
o %;;%W/hmmu
!

N r

ahsorbing material  Shielded Case Ground Plane

Spectrum
\ —
= loooo
OOOG—."-‘

9 kHz ~ 30 MHz

N I |

Radio ahsorbing material gpLia1ded Case Ground Plane

Spectrum

oo oo

O 0 0 G

30 MHz ~ 1 GHz

85 H%AR23F

gz 3t B a4
2% & Emission level (dBuV/m) = % %3 & Raw Value (dBuV) +f#& i+ #]+ Correction Factor (dB/m)
445 & Margin(dB) = % % i& Emission level (dBuV/m)-*2+4] & Limit value (dBuV/m)

RS EFATT o
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86 ERlES
<Below 30 MHz>
EUT Test Condition Measurement Detail
Input Power 110 Vac, 60 Hz Operating Method Receiver
Environmental . .

o 2 . % RH Detector Function i-Peak (QP
Conditions 5deg. C, 65 % Quasi-Peak (QP)
Tested By Thomas Wei

130 Level ({dBuV/m) Date: 07-06-2019
113.8
a97.5
81.3
NFC_13/56
65.0 \\I
48.8
1
325 T
16.3
Gﬂﬂﬂg 3. 5. T. 9, 11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 30
Frequency (MHz)
Antenna Polarity & Test Distance: Loop Antenna Open at 3 m
Emission .
Frequency Read Level Limit . Antenna | Table Angle
(MH2) Level (dBuv) Factor (dB/m) (dBuV/m) Margin (dB) ool () e Remark
(dBuV/m) s :
27.211 38.07 15.95 22.12 69.54 -31.47 100 360 QP
Note:

1. Emission level (dBuV/m) = Read Level (dBuV) + Factor (dB/m)
2. The other emission levels were very low against the limit.

3. Margin value = Emission level - Limit value
4

TR R EAR
Limt@ 3m=L
Limit@ 3 m=L

TR LT PIRS S BB Gl TR TR B
imit @ 300 m + 40log(300 / 3) = Limit @ 300 m + 80
imit @ 30 m + 40log(30/ 3) = Limit @ 30 m + 40

5. Open: loop antenna T [a EUT
Close: loop antennaBiEUT &= &

Ground-parallel:

loop antennaiLi i 17
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[VeriTas I
EUT Test Condition Measurement Detail

Input Power 110 Vac, 60 Hz Operating Method Receiver

Environmental . .

o 2 . % RH Detector Function i-Peak (QP
Conditions 5deg. C, 65 % Quasi-Peak (QP)
Tested By Thomas Wei

130 Level {(dBuV/m) Date: 07-06-2019
1138
97.5
81.3
NFC_13/56
65.0 \\I
48.8
p
325
16.3
Gﬂﬂﬂg 3. 5. T. 9. 1. 13. 15. 17. 19. 21. 23. 25. 27. 29. 30
Frequency (MHz)
Antenna Polarity & Test Distance: Loop Antenna Close at 3 m
Emission .
Frequency Read Level Limit . Antenna | Table Angle
(MH2) Level (dBuv) Factor (dB/m) (dBuV/m) Margin (dB) ool () e Remark
(dBuV/m) s :
26.911 39.46 17.35 22.11 69.54 -30.08 100 0 QP
Note:

1. Emission level (

dBuV/m) = Read Level (dBuV) + Factor (dB/m)

2. The other emission levels were very low against the limit.
3. Margin value = Emission level - Limit value
4

B RIR RO

TR G TP > RIS S RMIEH GBI E T R TRz 8

Limit @ 3 m = Limit @ 300 m + 40log(300 / 3) = Limit @ 300 m + 80
Limit @ 3 m = Limit @ 30 m + 40log(30/ 3) = Limit @ 30 m + 40

5. Open: loop ante

nna if e EUT

Close: loop antennaBiEUT &= &

Ground-parallel

: loop antennaBi i & E 1T
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EUT Test Condition Measurement Detail

Input Power 110 Vac, 60 Hz Operating Method Receiver

Environmental . .

o 2 . % RH Detector Function i-Peak (QP
Conditions 5deg. C, 65 % Quasi-Peak (QP)
Tested By Thomas Wei

130 Level {(dBuV/m) Date: 07-06-2019
1138
97.5
81.3
NFC_13/56
65.0 \\J T T T T T T T T T T
48.8
3
oot 1l
16.3
Gﬂﬂﬂg 3. 5. T. 9. 1. 13. 15. 17. 19. 21. 23. 25. 27, 29. 30
Frequency (MHz)
Antenna Polarity & Test Distance: Loop Antenna Ground-parallel at 3 m
Emission .
Frequency Read Level Limit . Antenna | Table Angle
(MH2) Level (dBuv) Factor (dB/m) (dBuV/m) Margin (dB) ool () e Remark
(dBuV/m) s :
27.331 38.37 16.25 22.12 69.54 -31.17 100 360 QP
Note:

1. Emission level (dBuV/m) = Read Level (dBuV) + Factor (dB/m)
2. The other emission levels were very low against the limit.
3. Margin value = Emission level - Limit value
4. F RRREEAECR TR L TR > PR R R R Gl B I LR @
Limit @ 3 m = Limit @ 300 m + 40log(300 / 3) = Limit @ 300 m + 80
Limit @ 3 m = Limit @ 30 m + 40log(30/ 3) = Limit @ 30 m + 40
5. Open: loop antenna [&[= EUT
Close: loop antennaBiEUT &= &
Ground-parallel: loop antennaBi b i 1T
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<Above 30 MHz>

EUT Test Condition Measurement Detail

Input Power 110 Vac, 60 Hz Operating Method Receiver

Environmental

0, I I-
Conditions 25 deg. C, 65 % RH Detector Function Quasi-Peak (QP)

Tested By Thomas Wei

Horizontal

80 Level (dBuV/m) Date: 07-06-2019

70.0
60.0

FCC CLASS-B
50.0

40.0 —d :

0.0 3 5

20.0

10.0

30 100 200, 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

Vertical
Level {(dBuV/m) Date: 07-06-2019

80
70.0]
60.0

FCC CLASS-B
50.0

40.0 L p

30.0f §

o

20.0

10.0]

30 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Freguency (MHz)
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle

(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark

(dBuV/m)
43.58 28.23 45.18 -16.95 40 -11.77 129 147 Peak
92.08 24.41 46.45 -22.04 435 -19.09 161 175 Peak
175.5 29.3 47.34 -18.04 435 -14.2 203 218 Peak
515.97 22.93 32.82 -9.89 46 -23.07 251 269 Peak
680.87 26.56 33.55 -6.99 46 -19.44 288 296 Peak
855.47 29.43 33.59 -4.16 46 -16.57 315 337 Peak

Antenna Polarity & Test Distance: Vertical at 3 m
Emission e
Frequency Read Level Factor Limit . Antenna Table Angle

(MHZ) Level (dBuv) @Bim) | @uvim) | MEINEB) | iohtem) | (Degree) | REMAK

(dBuV/m)
30.97 33.02 50.72 -17.7 40 -6.98 134 145 Peak
60.07 31.55 49.68 -18.13 40 -8.45 162 176 Peak
93.05 25.16 47.3 -22.14 435 -18.34 203 218 Peak
178.41 20.38 38.64 -18.26 435 -23.12 249 255 Peak
703.18 26.39 33.43 -7.04 46 -19.61 279 283 Peak
830.25 29.09 33.68 -4.59 46 -16.91 299 318 Peak

Remarks:

1. Emission Level = Read Level + Factor
Margin Value = Emission Level — Limit value

2. The other emission levels were very low against the limit.

8.7 ERIEBFHZ

PR Y 0 B8 R P R L & R
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9 M2 BHR
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R A4E2 31 & % (13)5 e o

9.2 =M

JL RIS % Loop X A0 @ X AUARER o

93 BEHz

CRRCCE AR TS F R
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10 ThMGEFH2 Ll
10.1 T %

FRAFEL BLEFH(A)E R

102 Ep(* 2

BERP 08 kBt LG > BEEFALITRLE > FRPF T RMAET T RAM IS TR T > KR
PR S d 015 MHz £ 30 MHZ 2 FF 2 7 iR st B o

103 ERIRE
Description & : Date Of Due Date Of
Model No. Serial No. . . . .
Manufacturer I Calibration Calibration
Test Receiver
ROHDE & SCHWARZ ESCI 100613 Dec. 10, 2018 Dec. 09, 2019
RF signal cable 5D-FB Cable-cond1-01 | Sep. 05,2018 | Sep. 04,2019
Woken
LISN/AMN
ROHDE & SCHWARZ ENV216 101826 Feb. 21, 2019 Feb. 20, 2020
(EUT)
LISN/AMN
ROHDE & SCHWARZ ESH3-Z5 100311 Aug. 19, 2018 Aug. 18, 2019
(Peripheral)
Software BV ADT_Cond_
ADT V7.3.7.4 NA NA NA
NOTE:

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
NML/ROC and NIST/USA.

2. The test was performed in HwaYa Shielded Room 1.

The VCCI Site Registration No. is C-12040.

4. The measurement uncertainty is 2.94 dB, which is calculated as per the document CISPR 16-4-2. This
uncertainty represents an expanded uncertainty expressed at approximately the 95 % confidence level
using a coverage factor of k=2.

w
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104 RIF#EE

Vertical Ground
/ Reference Plane / Test Receiver

el

40cm

M,
| 80cm ||
[l L

\ Horizontal Ground

Reference Plane

EUT
|
L

Va
I

Note: 1.Support units were connected to second LISN.

2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

105 *H@23H

)

A% K Margin(dB)= % % & Emission level (dBuV)-*2+#] & Limit value (dBuV)

TRBEFFETRZE 24T

2 % & Emission level (dBuV)=1% it ¥]+ Correction Factor (dB)+i% % # & Reading value (dBuV)
# ¥ $& 1 F]+ Correction Factor (dB) 5 :

AR A +T R I FURCR R LR 4
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B O S % i [E|150KHz ~ 30MHy T EYE R ﬁfg o o
= B = B J4|110Vac, 60Hz 1 55 08 0B R [25°C, 65%RH
il = % | Thomas Wei A= H o HH|2019/7/9
H 5 B [ Mode 1
EHIEELEE k& (L)
B Eng =HEEE +HEE PR HIME BRI
No AF (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) | Eiff | Vil | cEfd | PP | i | Vi | EEd | Pl
1 | 0.15000 | 9.84 | 33.84 | 19.18 | 43.68 | 29.00 | 66.00 | 56.00 | -22.32 | -26.98
2 | 0.16967 | 9.84 | 29.57 | 17.32 | 39.41 | 27.16 | 64.98 | 54.98 | -25.57 | -27.82
3 | 02125 | 9.85 | 26.76 | 14.51 | 36.61 | 24.36 | 63.10 | 53.10 | -26.49 | -28.74
4| 0.22820 | 9.85 | 25.18 | 17.33 | 35.03 | 27.18 | 62.51 | 52.51 | -27.48 | -25.33
5 | 029858 | 9.86 | 17.40 | 10.61 | 27.26 | 20.47 | 60.28 | 50.28 | -33.02 | -29.81
6 | 046179 | 9.88 | 13.85 | 3.11 | 23.73 | 12.99 | 56.66 | 46.66 | -32.93 | -33.67
B3 -
1. HEERTHEESHREREMSIEFER > FTLIRECEE -
). BRIAME(IB) = THEE(BWY) - [REIE(dBY)
3. FHEE(dBuV) = {EIERT(dB) + =HIFEE (dBuV)
ol =l |
- Iﬁ[W\j F A i d o
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Cerias B
B O SE % i [E|150KHz ~ 30MH: @m%@%%ﬁﬂ?%&m
& H & B {g|110Vac, 60Hz &= 0] 35 H#h 8 U8 |25°C, 65%RH
A i =% | Thomas Wei A5 B HH[2019/7/9
H 5 B = Mode 1
sHEFGES © PG (N)

B Eng =HEEE +HEE PR HIME BRIR
No R (dBuV) (dBuV) (dBuV) (dB)

(MHz) (dB) MEIEE | FHME | BEE | PEE | CEERE | PEE | CGEERE | SPEE
1| 0.15391 | 9.82 | 29.36 | 17.26 | 39.18 | 27.08 | 65.79 | 55.79 | -26.61 | -28.71
2 | 017737 | 9.83 | 27.83 | 11.32 | 37.66 | 21.15 | 64.61 | 54.61 | -26.95 | -33.46
3 | 0.19692 | 9.84 | 26.97 | 5.94 | 36.81 | 15.78 | 63.74 | 53.74 | -26.93 | -37.96
4 | 0.2479 | 9.85 | 22.84 | 6.13 | 32.60 | 1598 | 61.83 | 51.83 | -29.14 | -35.85
5 | 0.34560 | 9.86 | 17.29 | 10.86 | 27.15 | 20.72 | 59.07 | 49.07 | -31.92 | -28.35
6 | 0.46280 | 9.87 | 14.79 | 1.95 | 24.66 | 11.82 | 56.64 | 46.64 | -31.98 | -34.82
FsE:

1. HEERTHEESHREREMSIEFER > FTLIRECEE -

2. BRMME(dB) = THE{E(dBuV) - PEHME(dBuV)

3. FHEE(dBuY) = {EIERT(dB) + =HIFEE (dBuV)

- Ifu!;f. |
o UL oo b "

107 ERlEEHZ

ERRIE R % 0 A S P T R 2 &
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111 §*

FRLAEL BLEE @) R

112 $=h

a) M 6.5 &FITRIF B A g I FERL A FRP R AR F E(Gain)F » T g 23N E I F R AT b e
KRR e
b) Pd = (Pout*G) / (4*pi*r2)
where
Pd = power density in mW/cm?2
Pout = output power to antenna in mwW
G = gain of antenna in linear scale
Pi=3.1416
R = distance between observation point and center of the radiator in cm

113 R &%

Freéq::gcy Max Power |Antenna Gain| Distance Power Density Limit Pass /
. 5 5 :

(MH2) (dBm) (dBi) (cm) (mW/cm?) (mW/cm?) Fail

2402-2480 7.74 3 20 0.002 1 Pass
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kv EMC/RF §5% % :
Tel: 886-2-26052180
Fax: 886-2-26051924

#1; EMC/RF/ Safety ¢ 2 % :
Tel: 886-3-3183232
Fax: 886-3-3270892

Email:service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

o LN P RN IR RE TR

At

--END---

37 EMC/RF 2 s 29 5% %
Tel: 886-3-6668565
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