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Radiated Emission Measurement
Fila {RE Data 86 Diang: 202007731 LiLH) Time: L *F 10:09:18
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230000 FNOAD  2I2B00  FIBI0 276D ZASP00 2IGEAD  ZNS O 230520 240400 Mz
Site Podarization: Horizontal Tomparature:
Limit: FCC Part15 [PK) Power; Hurricity: *
EUT: TWS Bluetooth earphones Distance: Im
M/N:  In2024
Mode: TX-L
Mate:
Reading Correcl  Measure- Antenna Table
Mo. Mk, Freg. Level  Factor  ment  Limit  Ower Height Degres
MHz = o5 dSuvim dBuvim 9B Dedester cm degres  Comment
1 2310,000 53789 -14.01 38.78 T4.00 -34.22 paak
2 % 2380000 5426 -13.62 40.64 7400 -33.36 peak

BlueAsia of Technical Services(Shenzhen) Co., Ltd.
10T Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
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Highest channel
Radiated Emission Measurement

Fil RE Data &7 Date; 2020731 LUK Timer L-*F 101344
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J.l' i FCLC Palt 1% [FE]
] T
m f 4

[= 1] i
'rl' ] FCC Parit15 [AV]
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2470000 248030  ZB2 A0 2BAED 240600  MEI00  2a00.20 %140 249560 250000 MHz
Site Polarization: Morizontal Temparatura:
Limit: FCC Part15 [PK) Power: Hurricity: %
EUT: TWS Bluetocth earphones Distance: 3n
M/M:  In2024
Mode: Tx-H
Mate:
Reading Correct Maasure- Antenna  Table
Mo. Mk.  Freq. Level  Factor  ment  Limit  Over Helght Degres
MHz dsu s dsuim  dBuvim 9B Detector om degres  Comment
1 2483.500 5273 1311 3062 7400 -34.38 peak
2 % 2500000 53.08 -13.02 40.06 T4.00 -33.894 peak

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

10T Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
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Radiated Emission Measurement

Fila :RE Daita B8 Drate: FO2OVTIEA LLE] Timer LF 10:16:37
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ZFO000 MB0H  ZBZA0  MBAGD  F4EEB0 AB900 249130 M40 240560 50000 MHz
Site Polarization:  Wertical Temparatura:
Limit: FCC Part15 (P} Power: Hurmicity: %
EUT: TWS Bluetocth earphones Distance: 3m
M/M:  In2024
Moda: Tx-H
Maote:
Raading Correct Measure- Antenna  Table
Mo. Mk, Freg. Level  Factor ment  Limit  Over Height  Degres
MHz =T [ dSivim dBivim 9B Defector  em degres  Commeant
1 * 24B3500 5498  -13.50 4148 7400 -3252 peak
2 2500000 5444 -13.42 41.02 7400 -32.88 pesk

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

10T Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
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CONDUCTED BAND EDGES MEASUREMENT

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.8 & Section 11.13.3.2
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Eason
Temperature 25C
Humidity 60%
LIMITS

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak
Limit: | conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall
be 30 dB instead of 20 dB. Attenuation below the general limits specified in
815.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in 815.209(a) (see 815.205(c)).

BLOCK DIAGRAM OF TEST SETUP
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BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673
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TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details

BlueAsia of Technical Services(Shenzhen) Co., Ltd.
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DWELL TIME

Report No.: BLA-EMC-202007-A5401
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Test Standard

47 CFR Part 15, Subpart C 15.247

Test Method

ANSI C63.10 (2013) Section 7.8.4

Test Mode (Pre-Scan)

TX_non-Hop mode

Test Mode (Final Test)

TX_non-Hop mode

Tester

Eason

Temperature

25T

Humidity

60%

LIMITS

Frequency(MHz)

Limit

902-928

0.4S within a 20S period(20dB
bandwidth<250kHz)

0.4S within a 10S period(20dB
bandwidth>250kHz)

2400-2483.5

0.4S within a period of 0.4S multiplied by the
number
of hopping channels

5725-5850

0.4S within a 30S period

BLOCK DIAGRAM OF TEST SETUP

EUT

BlueAsia of Technical Services(Shenzhen) Co., Ltd.
IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673

Email:marketing@cblueasia.com
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TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
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HOPPING CHANNEL NUMBER

Page 43 0of93

Test Standard

47 CFR Part 15, Subpart C 15.247

Test Method

ANSI C63.10 (2013) Section 7.8.3

Test Mode (Pre-Scan)

TX_non-Hop mode

Test Mode (Final Test)

TX_non-Hop mode

Tester Eason
Temperature 25C
Humidity 60%
LIMITS
Frequency range(MHz) Number of hopping channels (minimum)
50 for 20dB bandwidth <250kHz
902-928 .
25 for 20dB bandwidth >250kHz
2400-2483.5 15
5725-5850 75
BLOCK DIAGRAM OF TEST SETUP
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TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
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CARRIER FREQUENCIES SEPARATION

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.2
Test Mode (Pre-Scan) TX_non-Hop mode
Test Mode (Final Test) TX_non-Hop mode
Tester Eason
Temperature 25C
Humidity 60%
LIMITS

| Limit: \ 2/3 of the 20dB bandwidth base on the transmission power is less than 0.125W

BLOCK DIAGRAM OF TEST SETUP
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TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
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20DB BANDWIDTH

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.7
Test Mode (Pre-Scan) TX

Test Mode (Final Test) TX

Tester Eason

Temperature 25C

Humidity 60%

BLOCK DIAGRAM OF TEST SETUP

EUT

TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
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CONDUCTED PEAK OUTPUT POWER

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.5
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Eason
Temperature 25C
Humidity 60%

LIMITS

Frequency range(MHz) Output power of the intentional radiator(watt)

1 for >50 hopping channels
902-928 0.25 for 25< hopping channels <50
1 for digital modulation

1 for >75 non-overlapping hopping channels
2400-2483.5 0.125 for all other frequency hopping systems

1 for digital modulation
1 for frequency hopping systems and digital

5725-5850 .
modulation
BLOCK DIAGRAM OF TEST SETUP
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BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
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TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details

BlueAsia of Technical Services(Shenzhen) Co., Ltd.
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10 APPENDIX

Appendix1

10.1APPENDIX: 20DBEMISSION BANDWIDTH

Report No.: BLA-EMC-202007-A5401

Page 48 0of93

Test Result
TestMode Antenna Channel 20db FL[MHZ] FH[MHz] Limit{MHz] Verdict
EBWI[MHZ]

2402 1.107 2401.475 2402.582 PASS

DH1 Antl 2441 1.101 2440.478 2441.579 PASS
2480 1.104 2479.475 2480.579 PASS

2402 1.365 2401.340 2402.705 PASS

2DH1 Antl 2441 1.362 2440.340 2441.702 PASS
2480 1.362 2479.340 2480.702 PASS

2402 1.335 2401.367 2402.702 PASS

3DH1 Antl 2441 1.332 2440.370 2441.702 PASS
2480 1.329 2479.370 2480.699 PASS

BlueAsia of Technical Services(Shenzhen) Co., Ltd.
IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China

Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673

Email:marketing@cblueasia.com
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%7 BLUE ASIA

DH1 Antl 2402
AL RF S0g A | SENEENT] | ALIGNAUTO |01:25:04 AM 3473, 2020 Frequency
#Avg Typa: RMS TRACE[ 515
enter Freq 2402000000 6Hz ] Ty Typec e gt ¢
IFGain:Low #Atten: 40 dB ver/P PR PP P
r 1o Auto Tune
Ref Offset 189 4B AMKr3 1.107 MHZ
[0 gevdiv__Ref 30.00 dBm 0.149 dB
T Center Freq
O 2.402000000 GHz,
O T . I
v 4 StartFreq
I T 2.400500000 GHz,
Stop Freq
2.403500000 GHz|
Center 2402000 GHz Span 3.000 MHz CFStep
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 300.000 kHz
S S— oo ] puto Man
N f 2401476 GHz  -14.407 dBm
2 N f 2.401 865 GHz 6612 dBm
a1 foa) 1107 MHz (8) 0149 dB Freq Offset
H 0Hz
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6
7
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1 v
< s
usc staTus
DH1 Antl 2441
AL RF ET | SENEENT] | ALIGNAUTO |01:31:45 AM 3423, 2020 Frequency
#Avg Typa: RMS TRACE[ 515
enter Freq ZA41000000Hz 1\t i se o ‘/7(
IFGain:Low  #Atten: 40 dB verP FRPPF
r 1o Auto Tune
Ref Offset 182 4B AMKr3 1.101 MHZ
10 dgrdiv__ Ref 30.00 dBm -0.070 dB|
Log
T T T Center Freq
{y 2441000000 GHz
VAL | . I
V2 9 StartFreq
T T I T 2.439500000 GHz|
Stop Freq
2.442500000 GHz
Center 2441000 GHz Span 3.000 MHz CFStep
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 300.000 kHz
Auto Man
|
24404T8GHz 14635 dBm
2 N f 2.440 859 GHz 6.372 dBm
a1 foa) 1101MHz (8) 0070 dB Freq Offset
H 0Hz
5
6
7
8
9
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" v
< s
usc staTus
DH1_Antl 2480
EINT N AUTO
: #Avg Type: RMS Frequency
E= I::;n:; :;n Avg|Hold: 1001100 T Y
r 1o Auto Tune
Ref Offset 182 4B AMKr3 1.104 MHZ]
10 gevdiv__Ref 30.00 dBm -0.045 dB|
- Center Freq
& 2.480000000 GHz,
O | - ’ I StartFreq
I T 2.478500000 GHz|
Stop Freq
2.481500000 GHz
Center 2480000 GHz Span 3.000 MHz CFStep
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 300.000 kHz
Auto Man
|
N 24794T6GHz  -15.402 dBm
2 N f 2.479 862 GHz 4795 dBm
a1 foa) 1104 MHz (8)  0.045 dB Freq Offset
H 0Hz
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" v
< s
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2DH1_Antl 2402

BlueAsia of Technical Services(Shenzhen) Co., Ltd.
IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China

Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673
Email:marketing@cblueasia.com
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Jou " F : [ 0113625 AM ) Frequency
enter Freq 2.402000000 GHz 2Avg Typ .
: PND: Wide —>~ Avg|Hold: 1001100 T Y
IFGain:Love v
r ] Auto Tune
Ref Offset 189 4B AMKr3 1.365 MHZ
[0 gevdiv__Ref 30.00 dBm -0.260 dB|
N Center Freq
9 2.402000000 GHz
A
¥ t t . t E— StartFreq
T T I T 2.400500000 GHz,
Stop Freq
2.403500000 GHz
Center 2.402000 GHz Span 3.000 MHz CFStep
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 300.000 kHz
Auto Man
|
2401340 GHz  -13212dBm
f 2.402 027 GHz 6.694 dBm
f o 1365MHz (8) 0260 B Freq Offset
0Hz

msc: STATUS,

2DH1 Antl 2441

v Type: ,,,,:( A Frequency
- Trig: Fres Run ‘AvglHold: 100100 b
v iow  #étten: 4048 wrPPPPEE
et Offeet 152,45 AMKrS 1,362 MHz|| ~ AutoTune
10 gevdiv__Ref 30.00 dBm 0.046 dB
Center Freq
{ 2441000000 GHz
o- - e— = StartFreq
I I | I 2.439500000 GHz|
StopFreq
2.442500000 GHz
Center 2.441000 GHz Span 3.000 MHz CF step)
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 300.000 kHz
Auto Man
|
2440340 GHz  -13.764 dBm
f 2441024 GHz 6299 dBm
() 1362MHz (&) 0046 dB Freq Offset
0 Hz|

msc: STATUS,

2DH1 Antl 2480

INT ALIGNAUTO

2Avg Type: RMS Frequency
Trig: Fres Run ‘AvglHold: 100100 b
v iow  #étten: 4048 wE|FFPRER
et Oroct 1 92,08 AMKr3 1.362 MHZ Auto Tune
E%SWN Ref 30.00 dBm 0.204 dB|
Center Freq
2480000000 GHz
0
A
o I - StartFreq
I I | I 2478500000 GHz
StopFreq
2.481500000 GHz
Center 2480000 GHz Span 3.000 MHz CFStep
|#Res BW 100 kHz #VBW 300 kHz 300.000 kHz
Auto Man
|
2479340 GHz  -14506 dBm
2 N f 2480 030 GHz 5718 dBm
a1 () 1362MHz (&) 0204 dB Freq Offset
0Hz

STATUS,

3DH1_Antl_ 2402

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673

Email:marketing@cblueasia.com
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RL ‘
[Center Freq 2.402000000 GHz
PHO: Wide ——

Report No.: BLA-EMC-202007-A5401

01:44:07 4M 2

SENSEINT T AlGNAUTO
#Avg Type: RMS

Frequency

Page 51 of93

AvglHold: 1001100 ™
T FRRFF

IFGain:Low
r e Auto Tune,
Ref Offset 1,99 dB AMEkr3 1 h3357MHL
l%gww Ref 30.00 dBm -0.074 dBj
; Center Freq
& 2.402000000 GHz
0 g
StartFreq

2.400500000 GHz|

Stop Freq
2.403500000 GHz
Center 2.402000 GHz Span 3.000 MHz CF Step
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 300.000 kHz
S S T 5 T - [ Man
f 2.401 367 GHz 13.103 dBm
f 2.401 862 GHz 6.946 dBm
f o 1336 MHz (8) 0074 dB FreqOffset
0Hz

STATUS,

3DHL Antl 2441

Frequency

PNO: Wide —»— 17g: Free Run AvglHold: 1001100 ™
IFGain:Low #Atten: 40 d8 CETPPPRRP

et Offeet 152,45 ANKr3 1.332 MHZ Auto Tune
10 gevdiv__Ref 30.00 dBm 0.059 dB
Center Freq
& 2.441000000 GHz
£ I
\> ¢ StartFreq
2439500000 GHz
StopFreq
2.442500000 GHz
Center 2.441000 GHz Span 3.000 MHz CF Step|
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 300.000 kHz
o T puto Man
S [ FuncTionvalue B
N f 2440370 GHz  -14.161 dBm
2 N f 2.440 866 GHz 6010 dBm
a1 f 1332MHz (&) 0059 dB Freq Offset
H 0Hz
5
6
7
8
9
10
1 e
¥

STATUS,

3DH1_Antl 2480

INT BLIGNAITO
#Avg Type: RMS

Frequency

o " ey
PN Wide == Trig: Free Run AvglHold: 1001100 b

Log

IFGainlow  #Atten:40 d8
r T Auto Tune
et Ofsct 152 4B AMKr3 1.329 MHZ
10 d8seiv__ Ref 30.00 dBm 0.153 dB
- Center Freq
& 2.480000000 GHz
/
\> T ’ StartFreq
2.478500000 GHz|
StopFreq
2.481500000 GHz
Center 2.430000 GHz Span 3.000 MHz CF step)
|#Res BW 100 kHz #VBW 300 kHz 300.000 kHz
Auto Man
|
N 2479370GHz 14516 dBm
2 N f 2479 862 GHz 5791 dBm
a1 f 1329 MHz (&) 0453 dB Freq Offset
0 Hz|

STATUS,

BlueAsia of Technical Services(Shenzhen) Co., Ltd.
IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China

Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673
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10.2APPENDIX: MAXIMUM CONDUCTED OUTPUT POWER

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict

2402 6.03 <=20.97 PASS

DH1 Antl 2441 5.32 <=20.97 PASS
2480 471 <=20.97 PASS

2402 7.98 <=20.97 PASS

2DH1 Antl 2441 7.43 <=20.97 PASS
2480 6.76 <=20.97 PASS

2402 8.55 <=20.97 PASS

3DH1 Antl 2441 7.98 <=20.97 PASS
2480 7.48 <=20.97 PASS

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673

Email:marketing@cblueasia.com
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Test Graphs
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AL RF

DH1 Antl 2402

500 AC | sENEENT| | ALIGNAUTO  |02:19:17 AM X 23, 2020 Frequency
#Avg Type: RMS TRACE G
enter Freq 2.402000000 GFI.-E! . _._\ Trig: Frae Run e o100 " 3456
IFGain-Low #Atten: 40 dB TP PRPER
Auto Tune,
Mkr1 2.401 752 GHz|
Ref Offset 1.89 dB
10 dBidiv Ref 30.00 dBm 6.030 dBm
og
Center Freq
2.402000000 GHz
¢ StartFreq
2398000000 GHz
StopFreq
2.406000000 GHz
CF Step|
800.000 kHz,
Auto Man
Freq Offset
OHz
‘Center 2.402000 GHz Span 8.000 MHz
[#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 plsﬂ
usa STATUS:
DH1 Antl 2441
RL A S0 0 AC | sENEENT| | ALIGNAUTO |02:15:48 AM 123, 2020 Frequency
#Avg Type: RMS TRACE G
enter Freq 2.441000000 GFI'-.l.zO: — _._\ Trig: Frae Run N\;InH Type: RS i 3156
IFGainiLow  #Atten: 40 dB verfF FPPPF
Auto Tune,
Mkr1 2.440 920 GHz
Ref Offset 192 dB
[0geidlv_Ref 30.00 dBm 5.315 dBm
og
Center Freq
2.441000000 GHz
() StartFreq
2.437000000 GHz
StopFreq
2.445000000 GHz
CF Step|
800.000 kHz,
Auto Man
Freq Offset
OHz
[Center 2.441000 GHz Span 8.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 ptsﬂ
usa STATUS:

DH1_Antl_ 2480

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China

Telephone: TEL: +86-755-28682673 FAX: +86-755
Email:marketing@cblueasia.com
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R AL | SEMSE:INT | ALIGNAUTO  |02:20:04 AM ) 23, 2020 Frequency
) #heg Type: RIS ot
IRt sE ke G;-.I.zo: Fasr == Trig:Free Run Avg|Hold: 100/100 s
IFGain:Low #Atten: 40 48 e EERRE
Auto Tune
Ref Offset 1.92 dB MKr1 2.479 864 GHZ
10 dBidiv Ref 30.00 dBm 4.711 dBm|
og
Center Freq
2.480000000 GHz|
. StartFreq
2476000000 GHz,
Stop Freq
2.484000000 GHz
CF Step|
800.000 kHz
Auto Man
Freq Offset
0Hz
‘Center 2.480000 GHz Span 8.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz

Sweep 1.000 ms (1001 pts)

msc:

STATUS,

L E A
[Center Freq 2.402000000 GHz

2DH1 Antl 2402

02:20:32 AM 2

| SEMSEANT ALIGNAUTO

Frequency

#Avg Type: RMS TReE[ 356
- Trig: Fres Run Avg|Hold: 1001100 ™

Foonton | #hten: 40 48 e FRREE
Ref Offset 1.69 dB. MKr1 2.402 072 GHz Auta Tune

10 dBidiv Ref 30.00 dBm 7.976 dBm

og

Center Freq
2.402000000 GHz|
StartFreq
2.398000000 GHz|
Stop Freq
2.406000000 GHz
CF Step
800,000 kHz
Auto Man
Freq Offset
0 Hz,

‘Center 2.402000 GHz Span 8.000 MHz

#Res BW 3.0 MHz #VBW 8.0 MHz

Sweep 1.000 ms (1001 pts)

msc:

STATUS,

2DH1 Antl 2441

o R S AL | SEMSE:INT 1 ALIGNAUTO  |02:20:56 AM M, Frequency
\vg Type: RMS TRACE]
enter Freq 2.441000000 G:.I.zm — _F\ Trig: Frae Run e a0 e &
IFGain:Low #Atten: 40 48 e EERRE
Auto Tune,
Mkr1 2.441 096 GHz|
Ref Offset 1.92 dB
10 dBidiv Ref 30.00 dBm 7.426 dBm
og
Center Freq
2.441000000 GHz
StartFreq
2.437000000 GHz
Stop Freq
2.445000000 GHz
CF Step|
800.000 kHz,
Auto Man
Freq Offset
0 Hz
‘Center 2.441000 GHz Span 8.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz

Sweep 1.000 ms (1001 pts)

msc:

STATUS,

2DH1_Antl_2480
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RL AL
1 a . Frequency
. #hvg Type: RMS TRace
IRt sE ke G:-.I.zo: Fasr == Trig:Free Run Avg|Hold: 100/100 s
IFGain:Low #Atten: 40 48 e EERRE
Auto Tune
Mkr1 2.480 176 GHz|
Ref Offset 1.92 dB
10 dBidiv Ref 30.00 dBm 6.763 dBm
og
Center Freq
2.480000000 GHz|
. StartFreq
2476000000 GHz,
Stop Freq
2.484000000 GHz
CF Step|
800.000 kHz
Auto Man
Freq Offset
0Hz
‘Center 2.480000 GHz Span 8.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz

Sweep 1.000 ms (1001 pts)

msc:

STATUS,

3DHL Antl 2402

| SEMSEANT ALIGNAUTO

02:22:34 AM 2

RL E AL
1 a . = Frequency
) #heg Type: RIS Thucel” =5
RISt TN G:-.I.zo: Fasr == Trig:Free Run Avg|Hold: 100/100 s "
IFGain:Low #Atten: 40 48 e EERRE
Auto Tune
Mkr1 2.401 820 GHz|
Ref Offset 1.89 dB
10 dBidiv Ref 30.00 dBm 8.547 dBm
og
Center Freq
2.402000000 GHz,
StartFreq
2398000000 GHz
Stop Freq
2.406000000 GHz
CF Step|
800.000 kHz
Auto Man
Freq Offset
0Hz
‘Center 2.402000 GHz Span 8.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz

Sweep 1.000 ms (1001 pts)

msc:

STATUS,

3DH1 Antl 2441

o R S AL | SEMSE:INT BLIGNALTO |02:22:58 AM M. Frequency
\vg Type: RMS TRACE]
enter Freq 2.441000000 G:.I.zm — _F\ Trig: Frae Run e a0 e &
IFGain:Low #Atten: 40 48 e EERRE
Auto Tune,
Mkr1 2.440 976 GHz
Ref Offset 1.92 dB
10 dBidiv Ref 30.00 dBm 7.983 dBm
og
Center Freq
2.441000000 GHz
I StartFreq
2.437000000 GHz
Stop Freq
2.445000000 GHz
CF Step|
800.000 kHz,
Auto Man
Freq Offset
0 Hz
‘Center 2.441000 GHz Span 8.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz

Sweep 1.000 ms (1001 pts)

msc:

STATUS,

3DH1_Antl_ 2480
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Agilent Spectrum Analyzer - Swept SA

o RL oQ AC | SENSE:INT 1 ALIGNAJTO  [02:23:18 AM ) 23, 2020 Frequency
#Avg Type: RMS TRACE[ - 3156
enter Freq 2.480000000GHz ] . Shvg Typw RS r_ ‘hc
IFGainiLow  #Atten: 40 dB verfF FPPPF
Auto Tune|
Mkr1 2.480 024 GHz|
Ref Offset 1.92 dB
[0geidlv_Ref 30.00 dBm 7.482 dBm
og
Center Freq
2.480000000 GHz|
{ StartFreq
2.476000000 GHz|
Stop Freq
2.484000000 GHz
CF Step
B800.000 kHz,
Auto Man
Freq Offset
0 Hz,
‘Center 2.480000 GHz Span 8.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 ptsﬂ
usc —

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673
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10.3APPENDIX: CARRIER FREQUENCY SEPARATION
Test Result
TestMode Antenna Channel Result{MHz] Limit[MHz] Verdict
DH1 Antl Hop 0.998 >=(0.738 PASS
2DH1 Antl Hop 1.334 >=0.910 PASS
3DH1 Antl Hop 1.332 >=0.890 PASS

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China

Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673
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Test Graphs
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AL RF

DH1 Antl Hop

ENSEINT ALIGNATO __|0156:28 AM 123, 2020

SDQ  AC 1 - — Frequency
#Avg Type: RMS TRACE
onter Froq 2441500000 GHz 7] = varmesus g TEEXET
IFGain:Low #Atten: 40 dB TP PRPER
Auto Tune,
AMKr2 998 kHz|
Ref Offset 192 dB
10 dBidiv Ref 30.00 dBm 0.055dB
og
Center Freq
2.441500000 GHz
{} | [ ] StartFreq
2.440500000 GHz
StopFreq
2.442500000 GHz
CF Step|
200.000 kHz,
Auto Man
Freq Offset
OHz
Start 2.440500 GHz Stop 2.442500 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
usa STATUS:
2DH1_Antl Hop
RL A 500 AC ENEE-INT | ALIGNAUTO |02:06:10 M 123, 2020 Frequency
#Avg Type: RMS TRACE =5
enter Freq 2.441500000 Gp':.i - _._\ Trig: Frae Run N\;InH Type: RS i 3156
IFGain:Low  #Atten: 40 dB verlP FRPPF
Auto Tune,
AMKkr2 1.334 MHz|
Ref Offset 192 dB
10 dBidiv Ref 30.00 dBm -0.055 dB|
og
Center Freq
2.441500000 GHz
Ay
o . StartFreq
2.440500000 GHz
StopFreq
2.442500000 GHz
CF Step|
200.000 kHz,
Auto Man
Freq Offset
OHz
Start 2.440500 GHz Stop 2.442500 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 ptsﬂ

msc:

STATUS,

Agilent Spectrum Analyzer - Swept SA

3DH1_Antl Hop

AL AF DR A ENEE-INT | ALIGNAJTO |02:15:08 AM 123, 2020 Frequency
#Avg Type: RMS TRACEL - 345 6
PHO-Wids == Trig: Free Run Avg[Hold:> 100100 rerel "
IFGain:Low  #Atten: 40 dB verfF FPPPF
Auto Tune|
Ref Offset 1.92 dB AMKkr2 1.332 MHz|
[0geidlv_Ref 30.00 dBm -0.022 dBj
og
Center Freq
2.441600000 GHz|
6
Y . StartFreq
! 2.440500000 GHz|
Stop Freq
2.442500000 GHz
CF Step
200,000 kHz,
Auto Man
Freq Offset
0 Hz,
Start 2.440500 GHz Stop 2.442500 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 ptsﬂ

msc:

STATUS,

BlueAsia of Technical Services(Shenzhen) Co., Ltd.
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10.4APPENDIX: TIME OF OCCUPANCY
Test Result
TestMode Antenna Channel il Vel Result[s] Limit[s] Verdict
[ms] [Num]
DH1 Antl Hop 0.39 330 0.129 <=0.4 PASS
DH3 Antl Hop 1.65 160 0.264 <=0.4 PASS
DH5 Antl Hop 2.89 120 0.347 <=0.4 PASS

BlueAsia of Technical Services(Shenzhen) Co., Ltd.
IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China

Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673
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Test Graphs
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Trig

IFGain:Lowe

DH1_Antl Hop

PHO: Fast —— 17ig:
#hcten: 40 48

Frequency

SENEE INT]
Delay-2000 s #Avg Type: RMS
Video

-
bty

Auto Tune|

Ref 30.00 dBm

AMkr2 390.1 ps
20.02 dB|

10 dBJdiv
Log

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq
2441000000 GHz

CF Step,

1.000000 MHz,
Man

FreqOffset
0 Hz,

[Center 2.441000000 GHz
|Res BW 1.0 MHz

#VEW 3.0 MHz

|
Span 0 Hz
Sweep 10.13 ms (3000 pts|

m Asabyzer.- Swept 5h

Agilent Spex

PHO: Fast
IFGain:Low

Trig n.m.ooo s
Trig: Video
#Atten: 40 dB

STATUS,

Frequency

2Avg Typo RMS

Auto Tune|

10 d2idiv - Ref 30.00 dBm
Log

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq
2441000000 GHz

CF Step,

[Center 2.441000000 GHz
|Res BW 510 kHz

#VBW 3.0 MHz

510.000 kHz|
Man|

|Auto

FreqOffset
0 Hz,

Span 0 Hz
Sweep 3.162 5 (30000 pts)

STATUS,

m Analyze

Agilent Spex Swepe SA

PHO: Fast
IFGain:Low

DH3_Antl Hop

Frequency

Trig n.w—zw.u us  #Avg Typo RMS
Trig: Video
#Atten: 40 dB

-
bty

Auto Tune|

10 d2idiv - Ref 30.00 dBm
Log

AMEKr2 1.645 ms
10.02 dB

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq
2441000000 GHz

CF Step,

1.000000 MHz,
Man

FreqOffset
0 Hz,

[Center 2.441000000 GHz
|Res BW 1.0 MHz

#VBW 3.0 MHz

Span 0 Hz
Sweep 10.13 ms (8000 pts

s

STATUS,
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SENGECINT]|

ALIGNAUTO
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|02:01:24 M ) 23, 2020

Frequency

Trig Delay0.000 s
PNOFas == Trig: Video
IFGain:Lowe #Atten: 40 dB

#Avg Type: RMS

3056

0T

Auto Tune

10 d2idiv - Ref 30.00 dBm
Log

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step,
510,000 kHz

Man

|Auto

FreqOffset
0 Hz,

[Center 2.441000000 GHz Span 0 Hz
|Res BW 510 kHz #VBW 3.0 MHz Sweep 3.162 s (30000 pts|
= STATUS:

DH5 Antl Hop

SENGECINT]|

|01159:39 AM )1 23, 2020

ALIGNAUTO

Frequency

Trig: Video

PNO: Fast
IFGain:Lowe #Atten: 40 dB

Trig Delay-2000 us  #Avg Type: RMS

3056

G
it

Auto Tune

AMKr2 2.893 ms
9.64 dB

Center Freq
2.441000000 GHz

StartFreq
2441000000 GHz

StopFreq
2.441000000 GHz

CF Step,
1.000000 MHz

Man

FreqOffset
0 Hz,

[Center 2.441000000 GHz

|Res BW 1.0 MHz #VBW 3.0 MHz

Span 0 Hz,
Sweep 10.13 ms (3000 pts)

PNO: Fast = Trig: Video
IFGain:Low #Arten: 40 dB

#Avg Type: RMS

STATUS,

|01:59:48 AM 1423, 2020
3156

ALIGN ALTO
Frequency

o]
Auto Tune

10 d2idiv - Ref 30.00 dBm
Log

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq
2441000000 GHz

CF Step,
510,000 kHz

[Center 2.441000000 GHz

|Res BW 510 kHz #VEW 3.0 MHz

Man

FreqOffset
0 Hz,

Span 0 Hz
Sweep 3.162 5 (30000 pts

=

STATUS,
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10.5APPENDIXF: NUMBER OF HOPPING CHANNELS

Report No.:

BLA-EMC-202007-A5401
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Test Result
TestMode Antenna Channel Result{Num] Limit[Num] Verdict
DH1 Antl Hop 79 >=15 PASS
2DH1 Antl Hop 79 >=15 PASS
3DH1 Antl Hop 79 >=15 PASS

BlueAsia of Technical Services(Shenzhen) Co., Ltd.

IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
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Test Graphs

DH1 Antl Hop

RL AF =00 A | SENEENT] 1 ALIGNAUTO __|01:59:13 AM 1423, 2020 Frequency
#Avg Type: RMS L TR

PHO: Fast .‘V.‘ Trig: Frae Run Avg|Hold:> 100011000

IFGain:Low #Atten: 40 d8

Y
R

Auto Tune|

Ref Offset 1.89 dB

LD deidiv - Ref 30.00 dBm
0g

Center Freq
2.441750000 GHz

StartFreq
2.400000000 GHz

StopFreq
2.483500000 GHz

CF Step
8.360000 MHz|
Auto Man

Freq Offset
0Hz

Start 2.40000 GHz Stop 2.48350 GHz
[#Res BW 100 kHz #VEBW 300 kHz Sweep 8.000 ms (1001 pts)

msc: STATUS,

2DH1_Antl Hop

RL P S0g AC 1 sensemT] | AUGNATO _|02:08:15 AM 3423, 2020 Frequency
#Avg Type: RMS L TR

PHO: Fast ,__.‘ Trig: Frae Run AvglHold:> 100011000

IFGain:Low #Atten: 40 dB

v
i

Auto Tune|

Ref Offset 1.89 dB

LD deidiv - Ref 30.00 dBm
0g

Center Freq
2.441750000 GHz

) StartFreq
i Ll I LRI 2.400000000 GHz

StopFreq
2.483500000 GHz

CF Step
8.360000 MHz|
Auto Man

Freq Offset
0Hz

Start 2.40000 GHz Stop 2.48350 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts))

msc: STATUS,

3DH1 _Antl Ho

RL P S0g AC 1 sensemT] | AUGNATO _[02:16:58 AM 323, 2020 Frequency
#Avg Type: RMS TRACE[ - 356

RO Fast ,__.‘ Trig: Fres Run AvglHold:>1000/1000

IFGain:Low #Atten: 40 dB

™
i o

Auto Tune,

Ref Offset 1.89 dB

LD deidiv - Ref 30.00 dBm
og

Center Freq
2.441750000 GHz

StartFreq
LI 2.400000000 GHz

Stop Freq
2.483500000 GHz

CF Step
8.360000 MHz|
Auto Man

Freq Offset
0Hz

Start 2.40000 GHz Stop 2.48350 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts))
mse STATUS!
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10.6 APPENDIX:BAND EDGE MEASUREMENTS

Report No.: BLA-EMC-202007-A5401
Page 64 of93

Test Result
RefLevel Result Limit .

TestMode Antenna ChName Channel [dBm] [dBm] [dBm] Verdict
Low 2402 5.91 -55.18 <=-14.09 PASS

High 2480 4.73 -55.11 <=-15.27 PASS

DH1 Antl Low Hop_ 2402 5.65 54.88 14.35 PASS
High Hop_2480 4.65 -55.57 -15.35 PASS

Low 2402 6.78 -53.8 <=-13.22 PASS

High 2480 5.66 -54.6 <=-14.35 PASS

2DH1 Antl Low Hop_2402 5.77 -54.86 -14.23 PASS
High Hop_2480 5.73 -54.94 -14.27 PASS

Low 2402 6.82 -54.69 <=-13.18 PASS

High 2480 5.71 -55.36 <=-14.29 PASS

3DH1 Antl Low Hop_ 2402 6.02 54.21 13.98 PASS
High Hop_2480 5.75 -55.09 -14.25 PASS

BlueAsia of Technical Services(Shenzhen) Co., Ltd.
IOT Test Centre of BlueAsia,No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen, China
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Test Graphs
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DH1 Antl Low 2402

RL A I ENEE-NT T ALIGNAUTO |01:29:46 AM 3123, 202D Frequency
#Avg Type: RMS (IS
onter Freq 23525000006z ] . shrperie eyt
IFGain-Low #Atten: 30 dB ver/P PR PP P
535 ~ Auto Tune
et Offeat 189 a5 WKr 2.321 840 GHZ
10 gevdiv__Ref 20.00 dBm -55.175 dBm,
v Center Freq
2.352600000 GHz
StartFreq
2300000000 GHz
-
1% v
C‘ ‘ Y StopFreq
2.405000000 GHz
Start 2.30000 GHz Stop 2.40500 GHz cFstep
es BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 10.500000 MHz
[kl mooef Rl sal < ] Auto Man
1N ' 2.401 650 GHz 5912 dBm
2 f 2400000GHz 51675 dBm
3N f 2300000GHz 56832 dBm Freq Offset
AN f 2310000GHz  57.975 dBm oHa
I=s n f 2321840GHz  55.175 dBm
[
7
8
3
10
1 “
< 5
sc p—
DHL_AntL_High_2480
AL R T BEE T LI AT 01/54:25 A 1423, 2020 Frequency
#Avg Type: RMS I NEET
onter Freq 2510000000 GHz —— | = sk Teeie . ‘/7(
IFGainiLow  #Atten:30 dB verP FRPPF
5 ~ Auto Tune
et Offeet 152,45 WKra 2.535 36 GHz
10 gevdiv__Ref 20.00 dBm -55.111 dBm,
T (:J Center Freq
2510000000 GHz
StartFreq
2.470000000 GHz
“} O . StopFreq
25550000000 GHz
Start 2.47000 GHz Stop 2.55000 GHz cFstep
es BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 8.000000 MHz,
Y S I T - |~ Man
1N ' 247984 GHz 4734 dBm
2 f 248350GHz 55763 dBm
3N f 250000GHz  57.172dBm Freq Offset
N f 253536 GHz 55111 dBm oHa
5
6
7
8
3
10
1 d
< »
sc p—
DH1 Antl Low Hop 2402
R R T | sevsEanT| T ALIGNAUTO [01:51:S2AM 423, Frequency
) BAva Type: RMS = E:
PRI R RN TS A | ¢ o AwglHold: 300300 el v
IFGainiLow  #Atten:30 dB verlP FPPPF
5355 ~ Auto Tune
et Offeet 157 a5 WKrG 2.322 595 GHZ
10 devdiv__Ref 20.00 dBm -54.875 dBm,
Center Freq
2.352600000 GHz
StartFreq
2300000000 GHz
| f\
4] ¢ ) y StopFreq
2.405000000 GHz
Start 2.30000 GHz Stop 2.40500 GHz cFstep
es BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 10.500000 MHz
[ Y S T - [ Man
1N ' 2.404 055 GHz 5545 dBm
2 N f 2400000GHz  54.364 dBm
3N f 2300000GHz 58528 dBm Freq Offset
AN f 2310000GHz  57.747 dBm oHa
I=s n f 2322996GHz 54875 dBm
[
7
8
9
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< »
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Frequency

#Avg Typ:
g AwglHold: 300300 el
IFGainiLow  #Atten:30 dB verfF FPPPF
55D ~ Auto Tune
et Offeet 152,45 k4 2.524 08 GHz
10 gevdiv__Ref 20.00 dBm -55.569 dBm
<> T Center Freq
2510000000 GHz
StartFreq
2.470000000 GHz
5T i)
W 9 ¢ StopFreq
25550000000 GHz
Start 247000 GHz Stop 2.55000 GHz CF Step
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[ Y S e puto Man
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5
6
7
8
9
10
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STATUS,

2DH1 Antl Low 2402

NAJTO  |0137:07 AM 2

msc:
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ENEINT
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9
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Agilent Spectrum Analyzer - Swept SA

2DH1 Antl High 2480

01:42:21 AM 24 23, 2020
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STATUS,
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SA
AL -
¥ o Frequency
_ #avg o .
enter Freq 2.352500000GHz ] o fhva Tipe: RS o
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Test Result
FregRange RefLevel Result Limit .
TestMode Antenna Channel [EAHz]g [dBm] [dBm] [dBm] Verdict
Reference 5.90 5.90 PASS
2402 30~1000 30~1000 -67.648 <=-14.103 PASS
1000~26500 1000~26500 -35.105 <=-14.103 PASS
Reference 5.21 5.21 PASS
DH1 Antl 2441 30~1000 30~1000 -67.795 <=-14.789 PASS
1000~26500 1000~26500 -37.668 <=-14.789 PASS
Reference 4.71 4.71 --- PASS
2480 30~1000 30~1000 -68.536 <=-15.286 PASS
1000~26500 1000~26500 -38.182 <=-15.286 PASS
Reference 6.76 6.76 PASS
2402 30~1000 30~1000 -68.049 <=-13.239 PASS
1000~26500 1000~26500 -33.349 <=-13.239 PASS
Reference 6.16 6.16 PASS
2DH1 Antl 2441 30~1000 30~1000 -67.892 <=-13.845 PASS
1000~26500 1000~26500 -38.046 <=-13.845 PASS
Reference 5.65 5.65 PASS
2480 30~1000 30~1000 -67.48 <=-14.346 PASS
1000~26500 1000~26500 -38.236 <=-14.346 PASS
Reference 6.73 6.73 PASS
2402 30~1000 30~1000 -67.914 <=-13.266 PASS
1000~26500 1000~26500 -37.439 <=-13.266 PASS
Reference 6.22 6.22 PASS
3DH1 Antl 2441 30~1000 30~1000 -68.198 <=-13.784 PASS
1000~26500 1000~26500 -35.351 <=-13.784 PASS
Reference 5.73 5.73 PASS
2480 30~1000 30~1000 -68.42 <=-14.269 PASS
1000~26500 1000~26500 -39.009 <=-14.269 PASS
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