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B #* &
x| 8 Bl P £ R B RS R RRA £ R A
1 |R R GEF I (iKF 0 BRI 3.3 & PASS | N
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1. ARFTH
1.1. FRIPEE TR
PHEE ) thAREREF AP
¥yt F 57 SRPUREF R B 218 5
W RF FhAGEGEG AP
A& b BT/WiFi Moudule
A &35 MW510-1
#E % 4 2402-2480MHz
1 AR V5.0: % 40 i
R SN V5.0: GFSK (1Mbps, 2Mbps)
X M Ceramic Antenna
A E Refer to the table “Antenna List”
B 3g P4 Auto
Antenna List
No.|Manufacturer Part No. Antenna Type Peak Gain
1 |Hisense MW510-1 Ceramic Antenna 0.7dBi for 2.4GHz

|
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1.2. XEZRERP
1. FRIEERREEP
<1> {4 BT/WiFi Moudule > & 7z 7 Wi-Fi f- Bluetooth # it > ¢t 484 % Bluetooth 5.0 9
BlFEE L H 2 5 Ceramic Antenna > % £ 2.4GHz 3 o JI* GFSK 38 % Ok i
WEL M 00~ 1939 5 RIGEMEE 0 BRI RELY o
(1) 1 & # 5o 45125 ¢
<I> FRIKE ZF- W
<2> FRIAE BEWE > % 24GHz ;5 ;‘;‘p‘,atﬁﬁ,t »Jl* GFSK# %> sV kBixngo
H =% 4 % Ceramic Antenna °
<3> E 7 #71] ! Bluetooth 5.0 -
<4> Jh A S TEAE 5 45 ) 2402-2480MHz -
<5> £3+40 B A 0 1 M S
7 7 i 7 i 7 i %
Channel 00: 2402 MHz Channel 01: 2404 MHz Channel 02: 2406 MHz Channel 03: 2408 MHz
Channel 04: 2410 MHz Channel 05: 2412 MHz Channel 06: 2414 MHz Channel 07: 2416 MHz
Channel 08: 2418 MHz Channel 09: 2420 MHz Channel 10: 2422 MHz Channel 11: 2424 MHz
Channel 12: 2426 MHz Channel 13: 2428 MHz Channel 14: 2430 MHz Channel 15: 2432 MHz
Channel 16: 2434 MHz Channel 17: 2436 MHz Channel 18: 2438 MHz Channel 19: 2440 MHz
Channel 20: 2442 MHz Channel 21: 2444 MHz Channel 22: 2446 MHz Channel 23: 2448 MHz
Channel 24: 2450 MHz Channel 25: 2452 MHz Channel 26: 2454 MHz Channel 27: 2456 MHz
Channel 28: 2458 MHz Channel 29: 2460 MHz Channel 30: 2462 MHz Channel 31: 2464 MHz
Channel 32: 2466 MHz Channel 33: 2468 MHz Channel 34: 2470 MHz Channel 35: 2472 MHz
Channel 36: 2474 MHz Channel 37: 2476 MHz Channel 38: 2478 MHz Channel 39: 2480 MHz
<6> AR N LR E RS S e
<T> AR DRI EAEA R -
<8> RIFLTER 1 DCSV -
<9> Rl #EE © QA Tool 0.0.2.6 -
Parameters of test software setting
Frequency 2402MHz 2440MHz 2480MHz
BLE (1Mbps) 7 7 7
BLE (2Mbps) 7 7 7
2. FRIEE RPRELFERIEE
FRIER e a4 TRGE
RIS S Mode 1: % 4 % - [Mbps
Mode 2: % &+ % - 2Mbps
Mode 3: #4c % - 2Mbps

¥ TEX447F
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1.3. AP AR
BRI R RIRERF > HPpe L LPRERF L LY ¢ 45T A
Product Manufacturer Model No. Serial No. Power Cord
1  [Notebook PC DELL P62G CY9FJC2 N/A
Signal Cable Type Manufacturer Model No. Signal cable Description
A |USB Cable " GET1-3024L10WHR Shielded, 0.8m
1.4. /PJ pé‘ 2 ‘
Notebool PC
(1)
EUT
1.5. PR & S ITALA

BIFEF R 4ot B 1.4 977

174258 QA Tool 0.0.2.6 47

Bl

KT ATER PR BN ‘Jig_lgi i &

el Nl A

FEERRL 5L & 45 3 SR 05

# e B AR
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2. RIFRABRFRREIFTR
2.1. WRE A FEARR

FHREF A

She

T ER A
Performed Item Items Required Actual
) Temperature (°C) 10~40 °C 26.0 °C
Conducted Emission
Humidity (%RH) 10~90 % 54.4 %
Temperature (°C) 10~40 °C 24.8 °C
Radiated Emission —
Humidity (%RH) 10~90 % 65.4 %
Temperature (°C) 10~40 °C 22 °C
Conductive —
Humidity (%RH) 10~90 % 55%
I REEES H;&;&-ﬁf&ﬁ g E
ARG R A BIR A RIFT R I NEIRI R
FRREPY  -FREZELN - Swp
;1F{i»ﬁAIﬁFFW . _'ﬁ?{}J_— H.L: E%&i“'ﬁ"i_ﬁ“]‘: noL - E_LE
IRFOPIRAEE o M P B4 (3 174 5 9kHz to 325GHz)
T S 1 3023
R &R E MEwR@ Ry o P
E 2 3 AIRS-225L

B
T kT T
L

T
PIEFHRZF A . PP S LR EL - B2650

TR . 886-3-275-7255

B E 5 . 866-3-327-8031
*FEEE 4 ¢ info.tw@dekra.com

o Rk . http://www.dekra.com.tw
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22.  RFERAP
For Conduction measurements / SH1
Equipment Manufacturer Model No. Serial No. Cal. Date  |Due. Date
X |EMI Test Receiver R&S ESR7 102260 2020.12.28 |2021.12.27
X |Two-Line V-Network [R&S ENV216 101306 2021.04.08 (2022.04.07
X |Two-Line V-Network [R&S ENV216 101307 2021.05.04 [2022.05.03
X [Coaxial Cable DEKRA RG400 BNC RF001 2021.05.24 12022.05.23
Note
1. All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : AUDIX e3 V9
For Conducted measurements / SH2
Equipment Manufacturer Model No. Serial No. Cal. Date |Due. Date
X |Spectrum Analyzer |R&S FSV30 103464 2021.03.25 {2022.03.24
X |Power Meter Anritsu ML2496A 1548002 2021.02.24 12022.02.23
X [Power Sensor Anritsu MA2411B 1531023 2021.02.24 12022.02.23
X [Power Sensor Anritsu MA2411B 1531022 2021.02.24 12022.02.23
Note:
1.  All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : DEKRA Conduction Test System V9.0.5
For Radiated measurements / 966-3
Equipment Manufacturer Model No. Serial No. Cal. Date Due. Date
Loop Antenna AMETEK HLA6121 56736 2021.04.14 2022.04.13
X |Bi-Log Antenna SCHWARZBECK |VULB9168 9168-678 2021.09.23 2022.09.22
X [Horn Antenna ETS-Lindgren 3117 00201259 2021.11.09 2022.11.08
X |Horn Antenna Com-Power AH-840 101087 2021.06.16 2022.06.15
X [Pre-Amplifier EMCI EMCO001330 980302 2021.07.26 2022.07.25
X |Pre-Amplifier EMCI EMCO051835SE 980312 2021.02.24 2022.02.23
X |Pre-Amplifier EMCI EMCO05820SE 980310 2021.07.07 2022.07.06
X |Pre-Amplifier EMCI EMC184045SE 980314 2021.06.24 2022.06.23
X |Filter MICRO TRONICS |BRM50702 G251 2021.09.16 2022.09.15
Filter MICRO TRONICS |BRM50716 G188 2021.09.16 2022.09.15
X |EMI Test Receiver |R&S ESR 102793 2020.12.17 2021.12.16
X |Spectrum Analyzer |[R&S FSV3044 101113 2021.02.03 2022.02.02
X |Coaxial Cable SGH, EMCI HAS800, SGHI8 |HY2103-001C 2021.09.02 2022.09.01
X |Mircoflex Cable |HUBER SUHNER |[SUCOFLEX 102 |MY3381/2 2021.06.25 2022.06.24
Note:
1.  All equipments are calibrated every one year.
2. The test instruments marked with “X’" are used to measure the final test results.
3.  Test Software version : AUDIX e3 V9

%10 F % 44 F
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2.3.

ERP TR

7 FERUE © 1095 DEKRA p 352 Bie 71 358 > £ kR4 ehs Bl g 80 e it o
LR LA R E A R k=2 R E AT TN BT RAE 9% -
8RR DR RR S TR BRI P BRI RERUR 0 B R LS )

TSN PR LR VIE SRy Ty LR SRR e i

Test item Uncertainty
T RS BET R R +3.42 dB
A A +0.91 dB
) ‘ Under 1GHz Above 1GHz
15 5+ RIS
+4.06 dB +3.73 dB
M B2 RF (8 58 6 +2.53 dB
Under 1GHz Above 1GHz
%O S e ] h 2 I 100 F AR RE
+4.06 dB +3.73 dB
b OAEE R +682.83 Hz
FEHTHIRR +2.53 dB
Duty Cycle +2.31 ms

11 F£47F
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3. T REh BT BRI
3. @§rEE

AR T WAL R S ST PR 2§ 33§ 0T L5 DR e
SRR BB Fw LRARL AR A 150 kHz~30 7 § A+ (MHz)2 S T R (L m
F - DR B L 0 S B0 &) U B o R P LEE 50 3 FI(uHD A 50
oAt (Q)2 T R AR TEFE % B (Line Impedance Stabilization Network ; LISN) o #f & £ fp
o PRSI G F

Frequency #7 & # [f] @ 4] B (dBuV)
MHz B B TinE
0.15-0.50 66-56x) 56-46¢x)
0.50-5.0 56 46
5.0-30 60 50

SEPA S 2 S

3.2.

s

RS

FRlpEE 80 Sz LML (“);? AASEE ) BFRP 2R RAED
TR, B(LISN) » P 4% R4 T LISN §E 80 = 4 » I #-F a4 5 430> 12 30
3240 2R 2 A FARFPEITTIRAY L O N AT F I IERET O J{EFFRFLURE B R
Lo B RS 2RI FFY 0.15SMHz—-30MHz > #78 Rl2 3§ B & #wi
iz (Quasi-Peak Value)% L 358 (Average Value) - 3% & c8 2 f24745 & 5 10kHz -

33. RIBEHE

L3 RE TG

iR 4 \\\\\*

: 40cm

E;EEE FiRly
ooo

- O=laln

A
A 4

/
/
o~

}@ LISN
4\ TR e R /
5y T e —_—

Note: G4~ RI%7EE > T RMBEFIFPREHRFEE &I 2 LR > F G ¢ - BRIGEIEE 2 RlEEdy o

¥ 12F % 44F
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34. TIRABERFRE R

Site $SH1 Site iSH1
Condition :Line Condition :Neutral
Mode :BLE 2M 2440MHz TX Mode :BLE 2M 2448MHz TX
test by :leo test by  :leo
oLevel (@Buv) Date: 2021-11.05 oLevel (dBuv) Date: 2021-11-05
70.0 70.0]
a0 \—,w 600 \—,w
200 w 500 w
40.0| 3 40.0|
30.0 300 1
20.0| 20.0|
10
10.0) 4 10.9] 1 12
015 0.2 0.5 2 10 20 30 0.15 0.2 05 2 10 20 30
Frequency (MHz) Frequency (MHz)
No. Frequency Level Limit Over Read Factor Remark No. Frequency Level Limit Over Read Factor Remark
Line Limit Level Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB MHz dBuV/m dBuV/m dB dBuV dB
1 @.154 28.24 65.77 18.58 9.66 QP 1 0.155 28.35 65.73 -37.38 18.68 QP
2 0.154 16.40 55.77 6.74 9.66 Average 2 0.155 16.94 55.73 -38.79 7.27 Average
3 9.366 35.82 58.58 26.16 9.66 QP 3 0.267 35.48 58.56 -23.08 25.81 Qf
4 0.366 27.45 48.58 17.79 9.66 Average 4 9.367 26.80 48.56 -21.76 17.13 Average
5 0.498 27.16 56.84 17.58 9.66 QP 5 9.396 30.61 57.93 -27.32 20.94 QP
6 0.498 14.73 46.04 5.07 9.66 Average 6 9.396 21.84 47.93 -26.09 12.17 Average
7 1.832 28.88 56.00 19.17 9.71 QP 7 1.898 30.92 56.00 -25.08 21.19 QP
8 1.832 16.79 46.00 7.08 9.71 Average 8 1.898 19.35 46.00 -26.65 9.62 Average
9 6.169 27.88 60.00 18.06 9.82 QP 9 6.187 24.44 60.00 -35.56 14.60 QP
10 6.169 12.13 50.00 2.31 9.82 Average 10 6.187 8.77 50.00 -41.23 -1.97 Average
11 9.903 17.98 60.00 8.89 9.89 QP 11 769 19.98 60.00 -49.02 9.93 QP
12 9.903 5.52 50.00 -4.37 9.89 Average 12 .769 7.87 50.00 -42.13 -2.18 Average
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = LISN insertion loss + Cable loss 2. Factor = LISN insertion loss + Cable loss
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
Site :SH1 Site :SH1
Condition :Line Condition :Neutral
Mode :BLE 2M 2440MHz RX Mode :BLE 2M 2440MHz RX
test by :leo test by :leo
. Level dBuv) Date: 2021-11-05  Lovel dBuY) Date: 2021-11-05
70.0| 70.0|
a0 w 500 w
500 \—,w 500 \—,w
40.0) 40.0
30.0| 30.0|
20.0| 10 20.0|
12
10 100 1 1”2
015 0.2 0.5 1 2 5 10 20 30 0.15 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
No. Freguency Level Limit Over Read Factor Remark No. Freguency Level Limit Over Read Factor Remark
Line Limit Level Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB MHz dBuV/m dBuvV/m dB dBuV dB
1 0.153 28.34 65.85 -37.51 18.68 9.66 QP 1 0.167 29.41 65.10 -35.69 19.74 9.67 QP
2 0.153 15.55 55.85 -48.30 5.89 9.66 Average 2 08.167 18.47 55.10 -36.63 8.80 9.67 Average
3 0.366 35.67 58.59 -22.92 26.01 9.66 QP 3 0.365 35.55 58.61 -23.06 25.88 9.67 QP
4 9.366 27.31 48.59 -21.28 17.65 9.66 Average 4 0.3265 26.99 48.61 -21.62 17.32 9.67 Average
5 0.399 30.19 57.88 -27.69 20.53 9.66 QP 5 09.469 27.40 56.52 -29.12 17.73 9.67 QP
6 9.399 22.00 47.88 -25.88 12.34 9.66 Average 6 9.469 13.06 46.52 -33.46 3.39 9.67 Average
7 0.497 27.89 56.85 -28.16 18.23 9.66 QP 7 1.981 30.69 56.00 -25.31 20.96 9.73 QP
8 0.497 14.33 46.05 -31.72 4.67 9.66 Average 8 1.981 17.38 46.00 -28.62 7.65 9.73 Average
9 1.892 29.31 56.00 -26.69 19.59 9.72 QP 9 6.1085 25.89 60.00 -34.11 16.85 9.84 QP
10 1.892 16.91 46.00 -29.09 7.19 9.72 Average 10 6.1085 10.10 50.00 -39.90 .26 9.84 Average
11 6.175 27.40 60.00 -32.60 17.58 9.82 QP 11 18.740 20.36 60.00 -39.64 10.32 10.04 QP
12 6.175 11.77 50.00 -38.23 1.95 9.82 Average 12 18.748 9.58 50.00 -49.42 -0.46 10.04 Average
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = LISN insertion loss + Cable loss 2. Factor LISN insertion loss + Cable loss
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line

44
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4. - ] ﬁg?l I 5
4.1. R

BARR R B R § N S B AL L § 41012 & - 4 1637 2400-2483.5
#(MHz)2 3 7 & " 75 [ BT 2 BOE o e ioih LI ) 581 5725-5850 - 4
(MHz)2 %75 B4 & 52 0 1 L (W)(F )T o

YRR RN BHEE F M I A BH R 2 ¥ 41013 & > ¥ 2L 2 50 gyt ek
e IERE o F I SR A S e R E AUE 6dBi - ik AL 2 B ¥ B IKE
Foo do* AN F A VB BEHE (TR R A T IR
#m%zmam&swﬁmmﬂ%’ﬂ%%%@41?ﬁﬁwﬁﬁ@@m’@*ﬁﬁﬁ&m%
% 1dB z_ % & %] M F oo

3100 5725-5850 ¢ 4R (MHz) % » 8 4 5 % a2+ o P 5 A28 6dBi> 3 % 104 B4 o

oo
3

R F IS RERE TR ST o RER T B S B2 K 2 b2 Bt R PR T
RLERE RS LA RS REDRLEMERRAER L HRAR AT K
¥4 F AR h AT RS AR R (KR Y £ R ST § A
AR KRR LG

i

4.2. R S

FRl 2o X ARG F 2 R E 13 3 Power Meter RF 35%] » =4 £ P Maximum peak

-

conducted output power > % £ #| Maximum conducted (average) output power pF #-i¢ * Power

Meter p & gate ¥ it °

4.3.  RIFE R

EUT RF Cable Power
[I:I] Meter
SMA
Connecter

¥ 14 x4 F
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4.4. HEE D F RS

&l & 4 BT/WiFi Moudule

R4 350 0 MWS10-1 3 SR £ D f_’iﬁe?l dw
B # 4 i CHO00, CH19, CH39 B & D Mode 1t # 5 ®E - 1Mbps
Bl FEp # O 110& 107 25 i3 3| = I TR
Channel No. Frequency Measurement Required Limit Result
(MHz) (dBm)
00 2402 11.81 1Watt= 30 dBm Pass
19 2440 11.68 1 Watt= 30 dBm Pass
39 2480 11.61 1Watt= 30 dBm Pass

¥ 15F % 44F
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Rl & # - BT/WiFi Moudule

ERIE i A

MW510-1

RO P

D

B F M g ¢ CHO00,CHI9, CH39 B OB &Y D Mode2: #FHE -2Mbps
Bl FEp H O 110# 107 25 ki bl = DM
Channel No. Frequency Measurement Required Limit Result
(MHz) (dBm)
00 2402 12.29 1 Watt= 30 dBm Pass
19 2440 11.73 1Watt= 30 dBm Pass
39 2480 11.68 1Watt= 30 dBm Pass
B ORI R PASS

%16 F % 44 F
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S.

TR B R

51 frEE

ke
|

YRR RN GHEE R M F A BH R ¥ 41013 & > ¥ 2L R N gyt ek
PoOEpE o FHA MR R S w1 F 4B 6dBi 0 b % TAZE 2 dB ¥ B IO B
Fooded W F IS BEE B Bk (P 0 R AT AL -
ﬁmﬁzm&m&5wﬁmmmﬁ’T%%%ﬁziéﬁﬁiﬁﬁm&ﬁ«@%££ﬁ3w
%K 1dB 2% i %] dipd &Koo
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5.2. 2 &2

#* BT/WiFi Moudule # % 4 % 2 ¥ %_5% Ceramic Antenna (# *if * R4 3 )

Antenna List

No.

Manufacturer Part No. Antenna Type Peak Gain

1

Hisense MW510-1 Ceramic Antenna 0.7dBi for 2.4GHz

S SR

PASS
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6. ﬁj”]"l%&/? F‘é‘
6.1. i iEE

RHRTIEABIEL R € M F I B PR L F 41015 & 0 @ ARG R
T 100 + A% (kHz)p > & 84 F 1A 4 b FAPRITR P AR R ¢ 7RI TFH T2
100 + #% (KHz) M chsda 25 5 > JF %% 20 A B (dB) > 1 SHi 3 2 g5 542 UipI R o gt vh > jEn
35S EFE G KR EF 36 F LR

PR TIEABIEL R € M F I B PR L F 3.6 & 0 M FEHE EH Kﬁzju-;;

%%i%ﬂfﬁ*iﬁ'%hﬁ*’ﬂ?* R EARETAZUE ) P H A LB 2 Py A E A
IRAERR o PR E A B2 P G2
B (AR ) T H B (e R/ 2 7)) BIEE(D ©)
0.009 - 0.490( 3 ) 2400/f(kHz) 300
0.490(# 3 )~1.705(%) 24000/f(kHz) 30
1.705(% £)—30(% %) 30 30
30(5)-88(%) 100 3
88 (% 5)-216(%) 150 3
216 (% 5)-960 (%) 200 3
960 (# % )14+ 500 3

P A2 T HRAE M F A 9-90kHz + #(kHz) ~ 110-490 + #k(kHz) < 2 1000 -¥ & (MHz)
M2 HRERU TG R EL AR T B A F 6152 H 2 M B WA 2 5 b
s CISPR %% {8 (quasi-peak) ik BRI E ; b0 b L9y L2 BERRIZ PR B £ 5 65 &2
W d SR EREFFRFEGEF 614 82 T o
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6.2.

B3

FiRlY BT B 80 2 A (RIEE B MY IGHZ)2 F 150 2 & (Rl3# 4 % >t 1GHz)2 2L 48 &
Bo(EFIASENE ) L5 T 360 BCE o Rt METIEFRIS Sm RS F AT &1
T4 FHEE S NERFRF LA EHTHERA c B ART BRI 2 LG e L
£ R- = o

BRI el ¥ FsRET SR

RBW and VBW Parameter setting:

According to KDB 558074 Peak power measurement procedure
RBW = as specified in Table 1.
VBW >3 x RBW.

Table 1 —RBW as a function of frequency

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

According to KDB 558074 Average power measurement procedure
RBW = IMHz.

VBW = 10Hz, when duty cycle > 98 %
VBW > 1/T, when duty cycle <98 %

( T refers to the minimum transmission duration over which the transmitter is on and is

transmitting at its maximum power control level for the tested mode of operation.)

2.4GHz band Duty Cycle T /T VBW
(%) (ms) (Hz) (Hz)
BLE (1Mbps) 60.32 0.3800 2632 3000
BLE (2Mbps) 30.65 0.1900 5263 10000
BLE (2Mbps) 56.91 1.0700 935 1000

Note: Duty Cycle Refer to Section 11.

¥ 19F %44 F
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Under 1GHz Test Setup
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6.4.

i+ JRIFS %

,HORIZONTAL
Mode :TX_blelM_2482MHz

1 opLevel (dBuvim) Date: 2021-10-30

87.5|
750 FCC_15.247 PK
625
FCC_15.247_AV.
50.0
1 2
37.5|
25.0
125
1000 5800. 10600 15400, 20200, 25000
Frequency (MHz)
No. Frequency  level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m d8 dBuv dB
1 48e4.000 40.88  74.00  -33.12 49.39 0.49  Peak
2 7206.000 42.15  74.80  -31.85 37.44 471 Peak

Note:
1. Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Note:
1. Level = Read Level + Factor

2. Factor = Antenna

Site :966-3
Condition :3m »VERTICAL
Mode :TX_blelM_2402MHz
TEST BY  :Caster
. Level (@Buvim) Date: 2021-10-30
87.5|
75.0) FCC_15.247_PK.
62.5|
FCC_15.247_AV
50.0)
4 2
37.5|
25.0)
12.5|
1000 5800, 10600, 15400, 20200. 25000
Frequency (MHz)
No. Frequency Level Limit Over Read Factor Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB
1 4804.000 49.06  74.80  -33.94 39.57 ©.49  Peak
2 7206.000 42.22  74.80  -31.78 37.51 4.71  Peak

3. Over Limit = Level - Limit Line

Factor + Cable Loss - Preamp Factor

Site 1966-3

Condition :3m  ,HORIZONTAL
Mode :TX_blelM_2446MHz
TEST BY  :Caster

Level (dBuV/m) Date: 2021-10-30

75|
754 FCC_15.247 PK
625
FCC_15.247_AV.
50
2
1
375
254
125
1000 5800. 10600, 15400, 20200, 25000
Frequency (MHz)
No. Frequency  level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m a8 dBuV dB
1 4880.000 38.44  74.08  -35.56 37.84 0.60  Peak
2 7320.000 42.93  74.00  -31.07 33.09 4.84  Peak

Note:
1. Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

2 7320.000

Note:

2. Factor = Antenna

Site :966-3
Condition :3m  ,VERTICAL
Hode :TX_blelM_244@MHz
TEST BY  :Caster
Level (dBuVim) Date: 2021-10-30
87.5|
750 FCC_15.247_PK
62.5|
FCC_15.247_AV
50.0]
2
37.5| 1
2.
125
1000 5800, 10600, 15400, 20200, 25000
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m a3 dBuV a8
1 4880.000 37.62  74.00  -36.38 37.02 0.60  Peak

1. Level = Read Level + Factor

3. Over Limit = Level - Limit Line

39.91  74.00 -34.09 35.07 4.84  Peak

Factor + Cable Loss - Preamp Factor
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Site 1966-3
Condition :3m  ,HORIZONTAL
Mode 1TX_blelM_243@MHz

TEST BY  :Caster

Site 1966-3
Condition :3m  ,VERTICAL
Mode :TX_blelM_248@MHz

TEST BY  :Caster

Jpglevel @Buvim) Date: 202110-30 | ggLevel [Buvim) Date: 2021-10-30
875 875
7501 FCC_15.247_PK 7501 FCC_15.247_PK.
62.5| 62.5
FCC_15.247_AV. FCC_15.247_AV.
50.0| 3 50.0|
1 1 2
315 315
25 250
12.5| 12.5
1000 5800. 10600. 15400. 20200. 25000 1000 5800. 10600. 15400. 20200. 25000
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit over Read  Factor  Remark No. Frequency  Level  Limit over Read  Factor  Remark
Line  Limit  Level Line  Limit  Level
Mz dBuV/m  dBuV/m d8 dBuv B Mz dBuV/m  dBuV/m a8 d4Buv @
1 4966.800  39.68  74.60  -34.32  38.98 6.76  Peak 1 4960.000  38.55  74.80  -35.45  37.85 0.76  Peak
2 7440.000  43.53  74.00  -30.47  38.60 4.93  Peak 2 7440.000  41.11  74.00  -32.89  36.18 493 Peak
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Linit = Level - Linit Line 3. Over Limit = Level - Linit Line
Site :966-3 Site :966-3
Condition :3m  ,HORIZONTAL Condition :3m  ,VERTICAL
Mode $TX_ble2M_2402MHz Hode +TX_ble2M_2402MHz
TEST BY  :Caster TEST BY  :Caster
Level (dBuVim) Date: 2021-10-30 Level (dBuVim) Date: 2021-10-30
875 875
5.0 FCC_15.247_PK 7501 FCC_15.247_PK.
62.5| 62.5|
FCC_15.247_AV FCC_15.247_AV.
50 500
1 2 1 2
375 375
25.0| 25.0|
12.5| 12.5|
1000 5800. 10600. 15400. 20200. 25000 1000 5800. 10600. 15400. 20200. 25000
Frequency (MHz) Frequency (MHz)
No. Frequency Level  Limit Over Read  Factor  Remark No. Frequency Level  Limit Over Read  Factor  Remark
Line  Limit  Level Line  Limit  Level
Mz dBuv/m  dBuV/m a8 dBuv a8 MHz aBuV/m  dBuV/m a8 aBuv a8
1 4804.800  40.42  74.80  -33.58  39.93 8.49  Peak 1 4804.080  40.42  74.80  -33.58  39.93 8.49  Peak
2 7206.000  43.81 74.80  -30.99  38.38 471 Peak 2 7206.080  43.64 74.80  -38.95  38.33 471 Peak
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Linit = Level - Linmit Line 3. Over Limit = Level - Linit Line
o

2F £ 447




F 2 ¥l 21A0355R-RFTWBLEVO1-A P D E K RA

Site 1966-3 Site :966-3
Condition :3m  ,HORIZONTAL Condition :3m  ,VERTICAL
Mode :TX_ble2M_2448MHz Mode 1TX_ble2M 2440MHz
TEST BY  :Caster TEST BY  :Caster
Jpglevel @Buvim) Date: 202110-30 | ggLevel [Buvim) Date: 2021-10-30
875 875
7501 FCC_15.247_PK 7501 FCC_15.247_PK.
62.5| 62.5
FCC_15.247_AV. FCC_15.247_AV.
50.0| 50.0|
1 2 ; 2
315 315
25 250
12.5| 12.5
1000 5800. 10600. 15400. 20200. 25000 1000 5800. 10600. 15400. 20200. 25000
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit over Read  Factor  Remark No. Frequency  Level  Limit over Read  Factor  Remark
Line  Limit  Level Line  Limit  Level
Mz dBuV/m  dBuV/m d8 dBuv B Mz dBuV/m  dBuV/m a8 d4Buv 8
1 4880.000  39.86  74.60  -34.14  39.26 6.60  Peak 1 4880.080  37.45  74.80  -36.55  36.85 0.60  Peak
2 7320.000  42.64 74.80  -31.36  37.80 4.84  Peak 2 730.000  40.58 74.00  -33.42  35.74 4.84  Peak
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Linit = Level - Linit Line 3. Over Limit = Level - Linit Line
Site :966-3 Site :966-3
Condition :3m  ,HORIZONTAL Condition :3m  ,VERTICAL
Mode $TX_ble2M_2480MHz Hode +TX_ble2M_2480MHz
TEST BY  :Caster TEST BY  :Caster
Level (dBuVim) Date: 2021-10-30 , anLevel (dBuvim) Date: 2021-10-30
875 875
5.0 FCC_15.247_PK 7501 FCC_15.247_PK.
62.5| 62.5|
FCC_15.247_AV FCC_15.247_AV.
50 500
1 2 1 2
375 375
25.0| 25.0|
12.5| 12.5|
1000 5800. 10600. 15400. 20200. 25000 1000 5800. 10600. 15400. 20200. 25000
Frequency (MHz) Frequency (MHz)
No. Frequency Level  Limit Over Read  Factor  Remark No. Frequency Level  Limit Over Read  Factor  Remark
Line  Limit  Level Line  Limit  Level
Mz dBuv/m  dBuV/m a8 dBuv a8 MHz aBuV/m  dBuV/m a8 aBuv a8
1 4966.800  39.81  74.80  -34.13  39.11 8.70  Peak 1 4968.080  39.68  74.80  -34.92  38.38 0.70  Peak
2 7440.080  42.47 74.80  -31.53  37.54 4.93  Peak 2 7448.080  40.33  74.80  -33.67  35.48 493 Peak
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Linit = Level - Linmit Line 3. Over Limit = Level - Linit Line
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Site 1966-3
Condition :3m  ,HORIZONTAL
Mode :RX_ble2M 2440MHz

TEST BY  :Caster

JopLevel (dBuVim) Date: 2021-10-30

87.5|

750 FCC_15.247_PK

62.5|

FCC_15.247_AV
50.0)
1

31.5|

25.0)

12.5|

1000 5800 10600. 15400. 20200 25000
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB

1 4880.000 39.56 74.00 -34.44 38.96 0.60 Peak

Note:

1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Site :966-3
Condition :3m  ,VERTICAL
Mode :RX_ble2M 2440MHz

TEST BY  :Caster

1 ggLevel (@Buvim) Date: 2021-10-30

87.5|

75.0) FCC_15.247_PK.

62.5|

FCC_15.247_AV
50.0)
1

31.5|

25.0)

12.5|

1000 5800 10600, 15400, 20200. 25000
Frequency (MHz)
No. Frequency  Llevel  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB

1 4380.000 39.25 74.00 -34.75 38.65 0.60 Peak

Note:

1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Site 1966-3
Condition :3m sHorizontal
Mode 1TX_ble2M_2440MHz

TEST BY  :Ashton Chiu

goLevel [dBuvim) Date: 2021-11-03

70.0)
60.0)
FCC CLASS-B
50.0)
400 — 5
1
5 6
30.0) 2 +
209
10.0)
30 224, 418, 612 806. 1000
Frequency (MHz)
No. Frequency Level Limit Over Read Factor Remark
Line Limit Level
MHz dBuv/m  dBuV/m dB dBuv dB
1 95.960 33.85 43.50 -9.65 50.74 -16.89 QP
2 204.600 30.20 43.50 -13.30 44.21 -14.01 QP
3 295.780 34.36 46.00 -11.64 45.88 -10.72 QP
4 403.450 30.14 46.00 -15.86 38.33 -8.19 QP
B 956.350 32.11  46.08  -13.89 31.19 0.92 QP
6 993.210 31.87  54.00  -22.13 30.74 113 Qp
Note:

1. Level - Read Level + Factor

2. Factor - Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The emission under 3@MHz was not included since the emission levels are
very low against the limit.

Site :966-3
Condition :3m sVertical
Mode 1TX_ble2M_2440MHz

TEST BY  :Ashton Chiu

ggLevel ([dBuvim) Date: 2021-11-03

70.0)
60.0)
FCC CLASS-B

50.0)

200 —]

5 6
30.0)
3
1 g
200
10,0
30 224, 418 612. 806. 1000
Frequency (MHz)
No. Frequency Level Limit Over Read Factor Remark
Line Limit Level
MHz dBuv/m  dBuV/m d8 dBuv dB

1 48.430 25.11 40.00 -14.89 36.81 -11.70 QP

2 87.230 24.09 40.00 -15.91 41.54 -17.45 QP

3 94.99@ 22.63 43.50 -20.87 39.71 -17.08 QP

4 404.420 25.54 46.00 -20.46 3.711 -8.17 QP

5 825.400 30.19 -15.81 30.90 871 QP

3 979.630 31.01 -22.99 29.85 1.16 QP

Note:

1. Level - Read Level + Factor

2. Factor - Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The emission under 3@MHz was not included since the emission levels are
very low against the limit.

44
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Site 1966-3

Condition :3m  ,HORIZONTAL
Mode :RX_ble2M 2440MHz
TEST BY  :Ashton Chiu

goLevel (@Buvim)

Date: 2021-11-03

very low against the limit.

700

500

FCCCLASS.B
50.0|
40.0| J—
2 5
5
304 3 4
1
200
10.0|
30 224. 418. 612, 806. 1000
Frequency (MiHz)
No. Frequency  Llevel  Limit over Read  Factor  Remark
line  Limit  Level
Mz dBuV/m  dBuV/m d8 dBuv a8

1 34.850 2413 40.00  -15.87  36.67  -12.54 QP

2 94.990  33.65 43.50  -9.85  50.73  -17.08 QP

3 205.57  27.92 43.50 -15.58 41,91  -13.99 QP

4 23950  29.82 46.00 -16.0  42.32  -12.58 QP

s 717.73%% 3485 46.80  -11.95  36.13  -2.88 QP

6 984438 3159 54.88  -22.41  30.42 117 op
Note:
1. Level - Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line
4. The emission under 30MHz was not included since the emission levels are

2
3.
4

Site :966-3

Condition :3m  ,Vertical
Mode :RX_ble2M 2440MHz
TEST BY  :Ashton Chiu

Level (dBuVim)

Date: 2021-11-03

70.0)

60.0)

FCE/CLASS-B
50.0]
40.0| J—
6
300 4 g
1 5 3
20.0)
10.0|
30 224. 418, 612 806. 1000
Frequency (MHz)
No. Frequency  level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m 8 dBuv d8

1 48.430 24.58  40.00  -15.42 36.28  -11.70 QP

2 93.050 23.02  43.50  -20.48 4038 -17.28 QP

3 292,870 24,33 46.00  -21.67 35.13  -1e.8e QP

4 531.490 28.15  46.00  -17.85 33.47 532 Q@

5 820.550 29.56  46.00  -16.44 30.27 -0.71 QP

6 972.840 31.15  54.00  -22.85 30.01 1.4 QP
Note:
1. Level - Read Level + Factor

. Factor = Antenna Factor + Cable Loss - Preamp Factor

Over Limit = Level - Limit Line

. The emission under 38MHz was not included since the emission levels are

very low against the limit.

44
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7. R g Sb2. RF @ 5 &
71, @ EE
RPN BHL R § M F I B R RTRPE L ¥ 41015 & 5 @& AR R 2

ZE 100 + 4% (kKHz)p - 3 S48 97 A 2 chbPif o SApPOT R P R Y ¢ ZRF TR P L
1w4wmmgp¢%ﬁﬁm,iﬁa%pzmm,u%@@%*@ﬁ~*f§o%ﬁﬁ%u%
G 4.10.1.2(1)(C)2 % &% F By Net R R S F 0 10 R 30dB e b0 EE 35 & F
PAREL RS S B L R 3.6 H LR

7.2. £ip2 2

&S .L,g,

IR TR BIEL R € M AP B PR L 2 2 0 M RO Rk e Rl &
TR (<) A 52 RE & 8 6t
(—) HH AT ERK AT
I X FRFFRPIEF P st d B2 d PP AL 2 BOHHEF I E 10
Tk RPE S A F FEABEGE 2T R -

2. jRYTAE 5 100kHz » ARUAR H 3 | 30 fRATHE E o
3. FhHRPEFEFZp® RAFNSEE MERP S B # & (Max Hold) -
4. BRI E PR S R L o TR 2 B A4y T2 U

73, REE W

RF Cable
EUT 1

SMA
Connecter

= RO e
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74.  RupEF 2 RF 88 6HRRE S

# R4 & 4 BT/WiFi Moudule

P 4 A 55 0 MWS10-1 Bl o B
il w4 i CH 19 (2440MHz) Bl S
Bl P H 1 110# 100 27 p % op =

30MHz-25GHz

Spectrum

DR N b2 RE @ Y5 5
! Mode 1: % %+ % - 1Mbps

P
B

(=)

Ref Level 20.00 dBm  Offset 0.50 dB @ RBW 100 kHz

& Att 30de  SWT 265 ms @ YBW 300 kHz Mode Auto Sweep
SGL Count 30/30
@ 1Pk View
M1[1] -32.39 dBm
2.500890 GHz
10 dBm
0dBm

—rodem—o1 -9.290 dBm

-70 dBm

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.,50089 GHz -32.39 dBm

J )

Date: 27.0CT.2021 10:38:34

¥ 27T %44 F



F 2 ¥l 21A0355R-RFTWBLEVO1-A P D E K RA

# R4 & 4 BT/WiFi Moudule

&Ry Al 5L MWS5S10-1 Bl 3 OIE P R NPE Stz RF 8 6t
Bl 3 45 i : CH 00 (2440MHz) Bl 3 B0 N ¢ Mode2: % 5 ® - 2Mbps
Bl @ op P T 110& 100 27 p OB B O MEE

30MHz-25GHz
Spectrum ||:|:vn|
Ref Level 20.00 dém  Offset 0.50 dB @ RBW 100 kHz

& Att 30dB SWT 265 ms @ YBW 300 kHz
SGL Count 30/30

@ 1Pk View

Mode Auto Sweep

M1[1] -32.58 dBm
1.726230 GHz
10 dBm

0 dBm

=t-dBrm D1 -9.710 dBm

-20 dBm

-30 dBt

-40 dBm

-50 dBm

-70 dBm

Start 30.0 MHz
Marker

30001 pts Stop 26.5 GHz

Type | Ref | Trc | X-value | Y-value | Function |
M1 1 1.72623 GHz -32.58 dBm

J1 J CRRRRRED we

Date: 27.0CT.2021 10:44:35

Function Result |

S 42 RE (358 shipi i %

PASS
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8. AR 2 TR 100 F AR
8.1. T 2

IR T BIEL R M FEPE M ETREZ S 410,15 & 0 @& A R 2
R 100+ #% (kKHz)p - 3 S8 97 4 2 sif 4 FARPEOT R ¥ EF PR ¢ FERF T H T
2100 + #E(kHz)p chsag #5 5 > 35 JF % 20 dB > 12 SPAE B 3 20§ 54 SRR o dogF B
PUAE410.1.2(1)(C) 2 G EH N RGPS 0 2V FRFB0dB e e FE 35
SEFAFE 2 fREE R P E S 360 LR .

B R R BIHE [ g M TP B EATR L 8 3.6 S R Hae A 2 UHI & e

FORHR LA BHFL R § P FIPEEH PR 2 F 3.6 &0 K FIPEEH - %
ARFLRTETFRTRLY N AT HRA FRET LU 2 H AL B2 FeE AW
RRL A HER LA ke R TR S

HE (VAR TR (B R/ 2 7)) BIEE(2 )
0.009 - 0.490( ) 2,400/4F 2 (+ #%) 300
0.490 (% 3)—1.705 (%) 24,000/4F % (+ #%) 30
1.705(% 5)-30(% ) 30 30
30(%)-88(%) 100 3
88 (% $)-216(%) 150 3
216 (% $)-960 (%) 200 3
960 (# )2+ 500 3

P AR T2 T H %A M F A 9-90kHz + A (kHz) ~ 110-490 + #%(kHz)2 2 1000 - #(MHz)
Wbz st BHERINTHEERABL AR P E R LY 6152 F2 T B A2 g
Fis 2 CISPR 23 i (quasi-peak) #ik BRlE 3 200 b % 97dy L2 BERR R A £ % 65 &2
R d S E S R FFE PSS 6.14 52 R o

¥29F £ 44F
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8.2. 2R 2

RF Conducted Measurement:

FiRlE 2 R SRS S 2 R E R T AT R RF 8~ 0 O A 45 R R
BAT % 5 100kHz » 4R2UHE 54 >S 245 R AT 5 o

Rl Rl KB s T B

RF Radiated Measurement:
HRFEAE 150 S A2 EEB L G
MEEEFRI SmBEAE FAV 211
Bl X LR R LE RS e LR - e
FRlP el ¥R ET 2R -

FEAASENE ) Lo ¥ 360 B CadE o e
ESRIECEEE e RS Y

RBW and VBW Parameter setting:
According to KDB 558074 Peak power measurement procedure
RBW = as specified in Table 1.
VBW >3 x RBW.
Table 1 —RBW as a function of frequency

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

According to KDB 558074 Average power measurement procedure

RBW = IMHz.

VBW = 10Hz, when duty cycle > 98 %

VBW > 1/T, when duty cycle <98 %

( T refers to the minimum transmission duration over which the transmitter is on and is

transmitting at its maximum power control level for the tested mode of operation.)

2.4GHz band Duty Cycle T /T VBW
(%) (ms) (Hz) (Hz)
BLE (1Mbps) 60.32 0.3800 2632 3000
BLE (2Mbps) 30.65 0.1900 5263 10000
BLE (2Mbps) 56.91 1.0700 935 1000

Note: Duty Cycle Refer to Section 11.

¥30F %44 F
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8.3.  RIBFIEW

RF Conducted Measurement:

RF Cable Vo 4
A 15 &
EUT T "
SMA
Connecter
RF Radiated Measurement:
le ™ am N|
I m >
RF % L /8
¥ &
EHAE R M
MEFREVMIAELZ
4 2% i
#ip 4 R AR Ehe R
. $r2 B R L 3

l | Rk | TR

3

Note: & % #F F & B 7 2 f2 & 100 *F AFfesn > @ % fF o4~ 8/ € - 6 dB#E ¢ * IMHz i + ** 100kHz
im ¥ PASS > # 't 2 Rl R sy

¥31Fx44F
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8.4. AR PR 2 T 100 F AR

Site 1966-3 Site 1966-3
Condition :3m sHORIZONTAL Condition :3m »HORTZONTAL
Mode :TX_blelM_2402MHz Mode :TX_blelM_2402MHz
TEST BY  :Caster TEST BY  :Caster
13gLevel @Buvim) Date: 2021-10-29 13oLevel(BuVim) Date: 2021-10-29
1138 5 11325 3
97.5| 97.5|
81.3) 81.3] FCC_15.247_PK.
65.0)
FCC_15.247_AV
48.8
4
32.5|
16.3]
2310 2350 2390 2430. 2470 2510 2310 2350 2390, 2430, 2470 2510
Frequeney (MHz) Frequency (MHz)
No. Frequency Level Limit Over Read Factor Remark No. Frequency Level Limit Over Read Factor Remark
Line Limit Level Line Limit Level
MHz dBuv/m  dBuV/m dB dBuv dB MHz dBuv/m  dBuV/m d8 dBuv dB
1 2343.000 38.28  54.8  -15.72 23.93 14.35  Average 1 2389.200 53 74.80  -20.95 38.63 14.42  Peak
2 2402.000 105.78 - 91.34 14.44 Average 2 2400. 000 74.78 - 60.34 14.44 Peak
3 2402.200 106.33 - 91.89 14.44 Peak

Note:

1. Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor 1. Level = Read Level + Factor

3. Over Limit = Level - Limit Line 2. Factor = Antenna Factor & Cable Loss
3. Over Limit = Level - Limit Line

Note:

- Preamp Factor

Site 1966-3 Site 1966-3

Condition :3m SVertical Condition :3m sVertical
Mode :TX_blelM_2482MHz Mode :TX_blelM_2482MHz
TEST BY  :(Caster

TEST BY  :Caster

1aokevel(Buvim) Date: 2021-10-20 13oLevel(BVIm) Date: 2021-10-20

1134 134

2 3

75| 7.5

813 1.3

65.0 65.0

FCC_15.247_AV. |
488 488 I,
1
325 325
163 16.3
2310 2350. 2390, 2430. 2470, 2510 2310 2350, 2390, 2430, 2470, 2510
Frequency (MHz) Frequency (MHz)
No. Frequency  level  Limit Over Read  Factor  Remark No. Frequency  Llevel  Limit Over Read  Factor  Remark
Line Limit Level

Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB MHz dBuV/m dBuV/m dB dBuV dB
1 2359.600 37.56 23.18 14.38  Average 1 2322.000 49.38  74.00 -24.70 35.25 14.05  Peak
2 2402.000  100.77 - 86.33 14.44  Average 2 2400.000 69.63 - - 55.19 14.44  Peak
3 2402.200  101.40 - - 86.96 14.44  Peak

Note:

1. Level = Read Level + Factor Note:

2. Factor = Antenna Factor + Cable Loss - Preamp Factor 1. Level = Read Level + Factor

3. Over Limit = Level - Limit Line 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line
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2. Factor = Antenna
3. Over Limit =

1. Level = Read Level + Factor

Site 1966-3
Condition :3m  ,Horizontal
Mode 1TX blelM 2488MHz
TEST BY  :(Caster
43oLevel (dBuvim) Date: 202110-29
134 1
97.5|
813
650
15247 AV
8.
325|
163
2310 2350 2390 2430. 2470, 2510
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB
1 2480.200 108.58  ------  ------ 94.12 14.46 Average
2 2483.600 43.13 -10.87 28.67 14.46 Average
Note:

Factor + Cable Loss - Preamp Factor

Level - Limit Line

3. Over Limit =

Site :966-3
Condition :3m  ,Horizontal
Mode :TX_blelM_248@MHz
TEST BY  :Caster
13pLevel (aBuVim) Date: 20211029
138
97.5|
81.3]
65.0)
488 oo .
32.5|
16.3]
2310 2350 2390, 2430, 2470 2510
Frequency (MHz)
No. Frequency  Llevel  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB
1 2480.200 109.16  ------  ------ 94.78 14.46 Peak
2 2497.600 59.82 74.00 -14.18 45.33 14.49 Peak
Note:
1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor

Level - Limit Line

Site 1966-3 Site :966-3
Condition :3m ,VERTICAL Condition :3m »VERTICAL
Mode 1TX_blelM_2480MHz Mode :TX_blelM_248@MHz
TEST BY  :Caster TEST BY  :Caster
4spleve @By Date: 202110.20 gl @By Date: 20211020
138 138
1 1
975 975
813 813 _15.247_PK
650 650 2
_15.247_AV
488 B 48.5] « A
325 325
163 163
310 2350 239 2430. 2470 2510 2310 2350 2300 2430 24170 2510
Frequency (MiHz) Frequency (MHz)
No Frequency Level Limit Over Read Factor Remark No. Frequency Level Limit QOver Read Factor Remark
Line Limit Level Line Limit Level
Mz dBuv/m  dBuV/m a8 dBuv a8 MHz aBuV/m  dBuV/m a8 aBuv a8
1 2480.008 182.74  ---eee aeeees 88.28 14.46 Average 1 2480.200 183.24  ------ 88.78 14.46 Peak
2 2491. 400 40.71 -13.29 26.23 14.48 Average 2 2497. 600 61.81 74.00 -12.19 47.32 14.49 Peak
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
4t
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Site 1966-3

Condition :3m  ,Horizontal
Mode :TX_ble2M_24@2MHz
TEST BY  :Caster

Level (dBuVim) Date: 2021-10-29

Site 1966-3

Condition :3m  ,Horizontal
Mode :TX_ble2M_2402MHz
TEST BY  :Caster

Level (dBuVim)

Date: 2021-10-29

2. Factor = Antenna

1. Level = Read Level + Factor

Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

13

113.8

2

975

81.3

65.0

FCC_15.247_AV.
438
A —
32.5
16.3
2310 2350. 2390, 2430. 2470, 2510
Frequency (MHz)
No. Frequency  Llevel  Limit over Read  Factor  Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB

1 2346.400 37.66 54.00 -16.34 23.34 14.32 Average

2 2402.000 104.16  ------  ------ 89.72 14.44 Average
Note:

13

138 5

975

813 FCC_15.247_PK.

650

1

48.9) A Mo

325

163

2310 2350 2390 2430 2470 2510
Frequency (MHz)
No. Frequency  Level  Limit over Read  Factor  Remark
Line Linit Level
MHz dBuV/m dBuV/m dB dBuV dB

1 2389.200 51.43 74.00 37.01 14.42 Peak

2 2400. 000 85.92  ------ 71.48 14.44 Peak

3 2402.600 186.15 ------  —----- 91.71 14.44 Peak
Note:

1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Note:
2. Factor = Antenna
3. Over Limit = Level

1. Level = Read Level + Factor

Factor & Cable Loss - Preamp Factor
- Limit Line

Site 1966-3

Condition :3m sVertical

Mode :TX_ble2M_2402MHz

TEST BY  :Caster

13oLevel GBuVim) Date: 2021-10-29
1138
2
97.5|
81.3)
65.0)
FCC_15.247_AV
48.8
b
32.5|
16.3]
2310 2350 2390 2430. 270, 2510
Frequency (MHz)
No. Frequency Level Limit Over Read Factor Remark
Line Limit Level

MHz dBuv/m  dBuV/m dB dBuv dB
1 2350.800 37.61 54.08 -16.39 23.24 14.37 Average
2 2402.000 99.35 EEE e 84.91 14.44 Average

Site :966-3
Condition :3m sVertical
Mode 1TX_ble2M_2402MHz

TEST BY  :Caster

Level (dBuVim) Date: 2021-10-29

13

138

3

975

813 FCC_15.247_PK.

650

8.4 . s [

325

163

2310 2350 2300 2430 24170 2510
Frequency (MHz)
No. Frequency Level Limit QOver Read Factor Remark
Line Limit Level
MHz aBuV/m  dBuV/m a8 aBuv a8

1 2352.600 508.18 74.00 35.73 14.37 Peak

2 2480.000 88.83 ------ 66.39 14.44 Peak

3 2482.600 101.17  ----—-- - 86.73 14.44 Peak
Note:

1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

44
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2. Factor = Antenna
3. Over Limit =

Site 1966-3
Condition :3m  ,HORIZONTAL
Mode :TX_ble2M 2488MHz
TEST BY  :(Caster
43oLevel (dBuvim) Date: 202110-29
134 1
97.5|
813
650
15.247_AV
o S
325|
163
2310 2350 2390 2430. 2470, 2510
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB
1 2480.000 106.84  --—---  ---—-- 92.38 14.46 Average
2 2483.600 50.07 -3.93 35.61 14.46 Average
Note:
1. Level = Read Level + Factor

Factor + Cable Loss - Preamp Factor

Level - Limit Line

3. Over Limit =

Site 1966-3
Condition :3m ,HORIZONTAL
Mode +TX_ble2M 2480MHz
TEST BY  :Caster
43gLevel (@BuVim) Date: 20211029
138 1
975
813 _15.247_PK.
650
188 ) b
325
163
2310 2350 2390 2430 2470 2510
Frequency (MHz)
No. Frequency  Level  Limit over Read  Factor  Remark
Line Linit Level
MHz dBuV/m dBuV/m dB dBuV dB
1 2480.600 1e8.70  ------  -—----- 94.24 14.46 Peak
2 2483.600 60.91 74.00 -13.09 46.45 14.46 Peak
Note:
1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor

Level - Limit Line

Site 1966-3
Condition :3m sVertical
Mode :TX_ble2M_2480MHz
TEST BY  :Caster
13oLevel GBuVim) Date: 2021-10-29
1138
1
97.5|
81.3)
65.0)
_15.247_AV.
48.8
S—
32.5|
16.3]
2310 2350 2390 2430. 270, 2510
Frequency (MHz)
No Frequency Level Limit Over Read Factor Remark
Line Limit Level
MHz dBuv/m  dBuV/m dB dBuv dB
1 2480.000 102.31 87.85 14.46 Average
2 2483.600 45.55 31.89 14.46 Average
Note:
1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

3. Over Limit = Level - Limit Line

Site :966-3
Condition :3m sVertical
Mode 1TX_ble2M_248@MHz
TEST BY  :Caster
gl @By Date: 20211020
138
P
975
813 - 15.247_PK.
650 2
488 o
325
163
2310 2350 2300 2430 24170 2510
Frequency (MHz)
No. Frequency Level Limit QOver Read Factor Remark
Line Limit Level
MHz aBuV/m  dBuV/m a8 aBuv a8
1 2480.600 18d.84  ------ 89.58 14.46 Peak
2 2498. 000 58.79 74.00 -15.21 44.30 14.49 Peak
Note:
1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor

A

F 2 @R 100 F A SRIURE

%

PASS

44
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9, AR R

91. HrHEE
PR R G EE R 6 S S B AR L $4.10.1.62 8 £ 6dBH T L VT
500+ #*(kHz) °

9.2. TR E
BFRl 2 2 RBED FF 2R BB IMNHLSITRRF 3%?] * b R T E A AT R 2 R
B4R %% 100kHz » ARZUAE B4 -] »0 f#45 RAE B > 47 5 4 po #° B (SPAN) iR ~ ¥ 245 R 7
BRI el ¥ SR ET SR

9.3.  RIFFEHF

RF Cable
EUT 1

SMA
Connecter

e A

¥36F % 44F
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94. T HEFTRRBER
@l 4 45 © BT/WiFi Moudule
3Bl 4 Al 55 MWS10-1

P 3 4 i : CHO0, 19,39

B R E P
I

DR R R
: Mode 1: % 5% - 1Mbps

Bl p P 110&107 27 Bop B @
Frequency Measure Level Limit
Channel No. Result
(MHz) (kHz) (kHz)
00 2402 659 >500 Pass
19 2440 659 >500 Pass
39 2480 664 >500 Pass

Figure Channel 39:

Spectrum |:%1|

Ref Level 20.00 dBm  Offset 0.50 dB @ RBW 100 kHz
& Att 30de  SWT 19 ps @ YBW 300 kHz
@ 1Pk View

Mode Auto FFT

TR

| M
—=D1 10.820 dBm J X
LUrTeT i h{z mM3[1]
D2 4.820 dem

4.63 dBm
2.47966034 GHz
10.82 dBm
2.48024480 GHz

0 dBm

-10 dBm /

-20 dBm

-30 dBm

ot / \

|~ ] \F\\‘
-50 dBm

-60 dBm

-70 dBm

F2
F1 |
|

CF 2.48 GHz

Marker

Type | Ref | Trc |
M1 1

1001 pts Span 5.0 MHz

X-value |
2.47966034 GHz
D2 M1 1 664.34 kHz 0.63 dB
M3 1 2.4802448 GHz 10.82 dBm

Jl )

Date: 27.0CT.2021 10:39:55

Y-value |
4.63 dBm

Function | Function Result |

¥3TE X 44F
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Rl & # - BT/WiFi Moudule
&R A 5 MWS510-1
B F 4 g - CHOO, 19,39

Rl # 3R P
R

DAY R
: Mode 2: # & % - 2Mbps

Bl Eop o# o 110# 10 % 27 B % B B OIME
Frequency Measure Level Limit
Channel No. Result
(MHz) (kHz) (kHz)
00 2402 1164 >500 Pass
19 2440 1164 >500 Pass
39 2480 1164 >500 Pass
Figure Channel 39:
Spectrum ||:|%:1 I
Ref Level 20.00 dém Offset 0.50 dB @ RBW 100 kHz
o Att 30dE SWT 10 s @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Yiew
i M1[1] 4.28 dBm
- o1 10.320 U Mp 2.47941059 GHz
T O 320 dBm T 1] 10.32 dBm
I o
D2 4,320 dBm AT S N 2.47999500 GHz
0 dem
-10 dem / : \
-20 dBm \-/'\,L\ 7 \ 7\/_\/
30 d)ar# / /
- .,
|40 dBm
50 dBm
60 dBm
70 dBm o
i |
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.47941059 GHz 4.28 dBm
pz| Mmi| 1 1.16384 MHz 0.73 dB
M3 1 2,479995 GHz 10,32 dBm
i ] (T

Date: 27.0CT.2021 10:56:51

b OEE R R PR R

PASS
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10. FHTIHAFBAR
10.1. @™ %

7

~

R FE A BEL R € S P BB $ 41016 & » A 4T H
R 3 FAKHE LD > 0 F BB ED < M2

o SR

EEHTHIBRATIDEN
% 8dBm v ® ik 4.10.1.3 20 2 NV WA SRR R U E -

10.2.  Ep3 2
FR 2 SUEE F 2 RO B R TR A T R R B~ 5 o 45 91 PR 4R E
—%i :r? P\ ’ ‘r‘}: i‘ﬂ;ﬁ‘—;‘g’/’v\*% fi&ﬁ;*"?ﬁ‘}fﬁ%f; 3kHZ , Zﬁ.‘;ﬂﬁfﬁ‘—ﬁ—'k ﬂ;’\ﬁ;*%}igﬁrﬁ— s *%EHB%E'F :\% ‘H;‘F"——ﬁ
5 f F1*4 14 100kHz - (SWEEP TIME=SPAN/3kHz) -
R Rl ¥ FsRET RP o

RF Cable

EUT

I A 47 R
1

SMA
Connecter

%397 £ 44 F
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104. #F2REPIES

&Rl ¥ & 4 BT/WiFi Moudule

R4 A5 0 MWS10-1 Bl IE P IHFBAR
Bl A g 2 CHO0, 19,39 Bl 3 B Mode 1: %+ % - IMbps
BlFE P H 1 110& 107 27 p w Rl OE TuE
I Frequency Measure Level Limit Result
(MHz) (dBm) (dBm)
00 2402 -5.77 <8dBm Pass
19 2440 -5.81 <8dBm Pass
39 2480 -5.73 <8dBm Pass

Figure Channel 39:

Spectrum |:%1|

Ref Level 20.00 dBm Offset 0.50 dB @ RBW 3 kHz

& Att 30de SWT 632.1ps @ YBW 10 kHz Mode Auto FFT
@ 1Pk View
M1[1] -5.73 dBm
2.47982870 GHz
10 dBm
0dBm
M1
_ JHMLWWMW W‘W‘J’w N
10 dBm v 1 ey
T

W«M
-20 dBm J-"(‘J"’“ W %Jﬂ“

-30 dBm

N

,"l M"
-40 dBm *‘]\
I li [\)‘f
-50 dBm Lu
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 1.545 MHz

il ] QURRRRD W
Date: 27.0CT.2021 10:40:31

¥ 40 F £ 44 F
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&Rl ¥ & 4 BT/WiFi Moudule

R4 A5 1 MWS10-1 Bl IE P IHFBAR
Bl A 2 CHO0, 19,39 Bl 3 B3 Mode 2: 4 $+ % - 2Mbps
Bl FEp H 1 110# 1000 27 p w R OF g E
I Frequency Measure Level Limit Result
(MHz) (dBm) (dBm)
00 2402 -7.93 <8dBm Pass
19 2440 -7.95 <8dBm Pass
39 2480 -7.88 <8dBm Pass

Figure Channel 39:

Spectrum I 'Ivnl

Ref Level 20.50 dBm Offset 0.50 dB @ RBW 100 kHz

o Att 30dE  SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Yiew
mM1[1] -10.15 dBm|
2.48006490 GHz
10 dBm
0 dem
M1
-10 dBm X

o ~

-30 dém

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1001 pts Span 1.14 MHz

Date: 3.SEP.2021 13:37:34

HERARREEE: PASS

Y41 F 2 44F
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11. Duty Cycle

11.1.  &p 22
PRl 2 % SUREd G F 2 R0 E Rl 34 1T RRFE O~
FRP AT FESRET R

11.2. R H B

RF Cable S
EUT pectrum
[l:ﬂ Analyzer
SMA
Connecter

A2 Fx4F
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11.3.

ERIF LA

SRRl A

Duty Cycle ;|35 %

MW510-1

B R

BT/WiFi Moudule

B EIE P
Bl

: Duty Cycle

AR

Bl P H 111010 % 29 p & Rl - Nk
Duty Cycle Formula:
Duty Cycle = Ton / (Ton + Toff)
Duty Factor = 10 Log (1/Duty Cycle)
Results:
2.4GHz Band Ton Ton + Toff Duty Cycle Duty Factor
(ms) (ms) (%) (dB)
BLE (1Mbps) 0.3800 0.6300 60.32 2.20
BLE (2Mbps) 0.1900 0.6200 30.65 5.14
BLE (2Mbps) 1.0700 1.8800 56.91 2.45
BLE (1Mbps)
[

@ Att

0dB ® SWT 10 ms & VBW 10 MHz

SGL

D3(1]  0.01dB
‘ 630.00 ps
100 dBpv MI[1] 82.30 dBpV
3.51000 ms
90 dByv
m D2 | D3
1 1 1
A A, Moy iy e b
30 dBuv
20 dBuv
CF 2.402 GHz 1001 pts 1.0 ms/
2 Marker Table
M1 1 35T ms 82.30 dBpV
D2 M1 1 380.0 ps 0.02 dB
D3 M1 1 630.0 ps 0.01 dB
Ready _ »  20.102021

21:03:47 29.10.2021

TE O 21:03:46
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BLE (2Mbps)
Ref Level 110.00 dBpV ® RBW 10 MHz SGL
@ Att 0dB ® SWT 10 ms & VBW 10 MHz
1 Zero Span 1Pk Clrw
D3[1]  0.00dB
‘ 620.00 pis
100 dBuv " M1[1] 51.85 dBpV
o - D2| D3 4.74000 ms
— — — — — — — 1
" i i Lol Longly ool e L
30 dBuv
20 dBpV
CF 2.402 GHz 1001 pts 1.0 ms/
2 Marker Table
[ 1 4.74 ms 91.85 dBpV
D2 M1 1 190.0 ps -0.03 dB
D3 M1 1 620.0 ps -0.00 dB
reaty N S 200
20:21:11 29.10.2021
BLE (2Mbps)

Ref Level 110.00 dBuV/ ® RBW 10 MHz SGL
o At 0dB ® SWT 10 ms & VBW 10 MHz
1 Zero Span 1Pk Clrw
D3[1]  0.01dB
| 188000 ms
100 dBpy " M1[1] 91.81 dBuV
v 0z o2 4.82000 ms
503 TB”V 1 I [ 1
80 dBpv
70 dBpv
60 dBuv
50 dBpv
w0 it bl bl J'\J bt il
30 dBpv
20 dBpv
CF 2.402 GHz 1001 pts 1.0 ms/
2 Marker Table
M1 1 4.82 ms 91.81 dBpV
D2 M1 1 1.07 ms -0.03 dB
D3 M1 1 1.88 ms 0.01 dB
o &
21:57:51 29.10.2021
44 F £ 44 F
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