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[Test mode: TX High channel]; [Polarity: Horizontal]
Radiated Emission Measurement
Project No.: RE Data :#9 2024/6/6
107.0 dBuV/m

97
87
77 FCC Part15 [PK)
67
57 FCC Pait15 {AV)
)
47
37 i.paak
27
17
7.0
2478.000 2480.20  2482.40 248460 248680  (MHz) 2491.20  2493.40 249560  2497.80  2500.00
Site Polarization: Horizontal Temperature: ©)
Limit: FCC Part15 (PK) Power: Humidity: %RH
EUT: Bluetooth low energy module
M/N: MS88SF3
Mode: BLE1M TX 2480
Note:
Reading Correct Measure-
No. Mk.  Freq.  Level Factor  ment Limit ~ Over
MHz dBuV dB dBuV/m dBuV/m dB Detector Comment
1 * 2483.500 53.12 -2.91 50.21 74.00 -23.79 peak
2 2500.000 41.94 -3.00 38.94 74.00 -35.06 peak
*:Maximum data  x:Overlimit  l:over margin {Reference Only

Receiver: ESR_1 Spectrum Analyzer: FSP40

Test Result: Pass
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[Test mode:TX High channel]; [Polarity: Vertical]

Radiated Emission Measurement

Report No.: BLA-B-EMC-202406-A1401
Page 32 of66

Project No.: RE Data :#10 2024/6/6
107.0 dBuV/m
97
87
77 FCC Part15 (PK]
67
57 FCC Pait15 {AV)
47
7 § eak
27
17
7.0
2478.000 248020 248240 248460 248680  [(MHz) 2491.20 249340 249560 2497.80  2500.00
Site Polarization: Vertical Temperature: ©)
Limit: FCC Part15 (PK) Power: Humidity: %RH
EUT: Bluetooth low energy module
M/N: MS88SF3
Mode: BLE1M TX 2480
Note:
Reading Correct Measure-
No. Mk.  Freq.  Level Factor  ment Limit ~ Over
MHz dBuV dB dBuV/m dBuV/m dB Detector Comment
1 * 2483.500  48.47 -2.91 45.56 74.00 -28.44  peak
2 2500.000 41.16 -3.00 38.16 74.00 -35.84 peak
*:Maximum data  x:Overlimit  l:over margin {Reference Only
Receiver: ESR_1 Spectrum Analyzer: FSP40

Test Result: Pass
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16 CONDUCTED SPURIOUS EMISSIONS

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.6 & Section 11.11
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Jozu
Temperature 25C
Humidity 56%
16.1 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
§15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(¢)).

16.2° BLOCK DIAGRAM OF TEST SETUP

EUT
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16.3 TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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17 POWER SPECTRUM DENSITY

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 11.10.2
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Jozu
Temperature 25C
Humidity 60%
17.1 LIMITS

| Limit: | <8dBm in any 3 kHz band during any time interval of continuous transmission

17.2 BLOCK DIAGRAM OF TEST SETUP

- ooo
Hlu-ed 555
ot okl :'n-@-
EUT
L | o]

\

ooo|(| 000
opo(|o00
"0 ||e00

17.3 TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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18 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 Jozu
Temperature 25C
Humidity 60%
18.1 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
5725.5850 1_for frequency hopping .systerns and digital
modulation
18.2 BLOCK DIAGRAM OF TEST SETUP
/A5-t] 8ce
1232 8%
EUT
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18.3 TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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19 MINIMUM 6DB BANDWIDTH

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 11.8.1
Test Mode (Pre-Scan) TX

Test Mode (Final Test) TX

Tester Jozu

Temperature 25C

Humidity 60%

19.1 LIMITS

| Limit: | >500 kHz

19.2 BLOCK DIAGRAM OF TEST SETUP

= oot
ool i e e o]
ok ob i ,:.n@
EUT
L] P
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19.3 TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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20 ANTENNA REQUIREMENT

Test Standard 47 CFR Part 15, Subpart C 15.247

Test Method N/A

20.1 CONCLUSION

Standard Requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished
by the responsible party shall be used with the device. The use of a ' antenna that uses a
unique coupling to the intentional radiator, the manufacturer may design the unit
permanently attached antenna or of an so that a broken antenna can be replaced by the
user, but the use of a standard antenna jack or electrical connector is prohibited.

EUT Antenna:
The antenna is integrated on the main PCB and no consideration of replacement. The best
case gain of the antenna is 3.06dBi.
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21 CONDUCTED EMISSIONS AT AC POWER LINE (150KHZ-30MHZ)

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 6.2
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Jozu
Temperature 24°C
Humidity 55%
21.1 LIMITS
Frequency of Conducted limit(dBpV)
emission(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
*Decreases with the logarithm of the frequency.

21.2 BLOCK DIAGRAM OF TEST SETUP

Reference Plane

LISN | LISN

40cm B0em

R . Filter |— AC power

Equipment E.U.T

EMI
Receiver

Test table/Insulation plane

Fearmark

EU T Equoment Linder Tesl

LISN | ine Impedence Stabiizaiion Network
Test labie height=0 8m

21.3 PROCEDURE

1) The mains terminal disturbance voltage test was conducted in a shielded room.

2) The EUT was connected to AC power source through a LISN 1 (Line Impedance Stabilization Network)
which provides a 500hm/50?H + 5ohm linear impedance. The power cables of all other units of the EUT
were connected to a second LISN 2, which was bonded to the ground reference plane in the same way as
the LISN 1 for the unit being measured. A multiple socket outlet strip was used to connect multiple power
cables to a single LISN provided the rating of the LISN was not exceeded.
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3) The tabletop EUT was placed upon a non-metallic table 0.8m above the ground reference plane. And
for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane,

4) The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0.4 m from
the vertical ground reference plane. The vertical ground reference plane was bonded to the horizontal
ground reference plane. The LISN 1 was placed 0.8 m from the boundary of the unit under test and
bonded to a ground reference plane for LISNs mounted on top of the ground reference plane. This
distance was between the closest points of the LISN 1 and the EUT. All other units of the EUT and
associated equipment was at least 0.8 m from the LISN 2.

5) In order to find the maximum emission, the relative positions of equipment and all of the interface
cables must be changed according to ANSI C63.10 on conducted measurement.

Remark: LISN=Read Level+ Cable Loss+ LISN Factor
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21.4 TEST DATA

[TestMode: TX]; [Line: Line]

Power:AC120V/60Hz
J0.0 dEuv
7
\ EM301485 Clasz B Conduction[QP]
Ed
— I
5|:| I~ = E 489 !,l 3B Lonductionl8VG)

) / N/ﬁ I
f “‘W&\ﬁ )

}'Lu-k
\

LT TN f
ks jfum by M,,,lﬁu,mwrw ? «FM \wa .
A TN Y !
- -r-r\ Wb l,l"\,\.-'l'llr"ll qI\HFﬂ,M nrdwll \"J"p' by N ; T'JrH Hagi
i .llllhp'awa
11
0.0
0.150 05 (HHz) & 20.000
Site Phase: L1 Temperature: 26
Limit: EM30148% Class B Conduction{QF) Power: Humidity: 60 %

EUT: Blutetooth low energy module
M/MN: MSBBSF3
Mode: BT mode

MNote:
Reading Correct Measure-
Mo. Mk.  Freq. Level Factor ment Limit  Over
WMHz dBuv dB dBuV dBuv dB Detector  Comment
1 02020 19.89 987 2976 6353 -3377 QP
2 02020 14.92 9.87 2479 53453 2874 AVG
3 06860 15.82 9.68 25580 56.00 -30.50 QP
4 06860 11.14 9.68 2082 4600 -2518 AVG
5 1.9060 2216 9.82 3196 5600 -24.02 ap
6 1.9060 1232 9.82 2214 4600 -2386 AVG
T 40020 16.85 9.83 2668 5600 -29.32 apP
8 40020 9.90 9.83 1973 4600 -2627 AVG
S 77420 3684 987 4671 6000 -1329 QP
10 77420 2496 9.87 3483 5000 1517 ANVG
1 14 5260 2825 997 3822 B0DOD -21.78 QP
12 145260 1923 9.97 2920 5000 -2080 AVG

Test Result: Pass
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[TestMode: TX]; [Line: Nutral]

Power:AC120V/60Hz
0.0 dEuv
K|
\ EM301480 Clas: E Conduction[DP
Ed
- I

) -~ I L - .}/If !

o [ A

WA,
A S au"'r«ﬂﬂu;,ﬁw muwp'mlMﬁ h' ‘# i r‘\wdpzmﬁ"' .{..-‘-,H.’f-' u", f} o

20

Wavs
1
0.0
0.150 05 (WHz) 3 20000
Site Phase: N Temperature: 28
Limit: EN301489 Class B Conduction{QF) Power: Humidity: 60 %

EUT: Blutetooth low energy module
M/ MSBBSF3
Mode: BT mode

MNote:
Reading Correct Measure-
MNo. Mk.  Freq.  Level Factor ment Limit  Over
WMHz dBuv dB dBuv dBuv dB Detector  Comment

1 0.2380 1934 9.85 2519 6217 -329 QP
2 0.2380 14.40 9.85 2425 8217 27892 ANG
3 0.5820 16.59 9.74 2633 5600 -2967 QP
4 0.5820 177 9.74 2151 4600 -2449 AVG
5 1.7140 17.84 9.84 2768 5600 -2832 QP
6 1.7140 1116 984 2100 46.00 -2500 AVG
T 41100 17.38 9.84 2722 56.00 -28.78 QP
8 41100 9.66 984 1950 4600 -2650 AVG
o 7.8020 37.54 9.86 4740 6000 1280 QP
10 78020 2535 9.86 35N 5000 1479 AVG
1 16.0419 249 10.00 3.9 60.00 -25.09 QP
12 16.0413  18.39 10.00 2839 5000 -21B1 AVG

Test Result: Pass
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22 APPENDIX

Report No.: BLA-B-EMC-202406-A1401

Page 44 of66

Appendix1
22.1 APPENDIXA: DTS BANDWIDTH
2211 Test Result
TestMode Antenna Channel DTMSH]ZB]W FL[MHZ] FH[MHZz] Limit{MHZz] Verdict
2402 0.696 2401.652 2402.348 >=0.5 PASS
BLE Ant1 2442 0.696 2441.652 2442.348 >=0.5 PASS
2480 0.692 2479.656 2480.348 >=0.5 PASS
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22.1.2

Test Graphs

Report No.: BLA-B-EMC-202406-A1401
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Agilent Spectrum Analyzer - Swept SA
il RL RE E

BLE Ant1 2402

SENSEINT] ALIGN AUTO

41AM Apr 23,2020

Frequency

Center Freq 2.402000000 GHz . #Avg Type: RMS TrecEfi[23 456
N0 Wids == Trig: Free Run
IFGain:Low #Atten: 40 dB oerfP PPPPP
Auto Tune|
Ref Offset 1.89 dB AMkr3 69‘6 kHz
19 i Ref 30.00 dBm 0.058 dB|
=@ CenterFreq|
1 2.402000000 GHz
L L) T
L StartFreq|
i 2.400000000 GHz|
-300
-40.0
et StopFreq|
2.404000000 GHz
50.0
Center 2.402000 GHz Span 4.000 MHz. CFStep)
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts), 400.000 kHz|
: i aute i
2.401 662 GHz 5959 dBm
2402012 GHz 0315 dBm
696 kHz (A)  0058dB Freq Offset
2.4021000 GHz 0274 dBm i
< N
isa starus|
BLE Ant1 2442
Agilent Spectrum Analyzer - Swept SA
i RL RF S0Q  AC SENSE!INT| ALIGN AUTO 12:24:23 AM Apr 23, 2020 Frequency
#hvg Type: RMS o EEYET
CenteRhrEgrias2000000 G,,W Trig: Free Run AuglHold: 100/100 |
IFGain:Low #Atten: 40 dB oerfP PPPPP
Auto Tune|
Ref Offset 1.92 dB AMkr3 896 kHz
19 i Ref 30.00 dBm 0.044 dB|
=@ CenterFreq|
1 2.442000000 GHz
000 > A
L J Tanae
L StartFreq|
i 2.440000000 GHz|
-300 L
-400
et StopFreq|
2.444000000 GHz
50.0
Center 2.442000 GHz Span 4.000 MHz. CFStep)
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts), 400.000 kHz|
s Auto Men
1N f 2.441 662 GHz 6069 dBm
2 N f 2442012 GHz 0199 dBm
M o 06 kHz (A 0044dB Freq Offset
G 0Hy
&
7
g
9
10

STATUS

BLE _Ant1_2480
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Agilent Spectrum Analyzer - Swept SA
4 SENSE!INT| ALIGN AUTO 12:26:49 AM Apr 23, 2020
#Avg Type: RM3 [ DEERET Frequency

RL RF S0Q  AC
Centehregr2i480000000 G,,W Trig: Free Run AuglHold: 100/100
IFGain:Low #Atten: 40 dB oerfP PPPPP
v Auto Tune|
Ref Offset 192 dB AMkr3 692 kHz
19 g8y Ref 30.00 dBm -0.252 dB
2 CenterFreq|
1 2.480000000 GHz
0o ‘ 5 85 clbiry
B StartFreq
- < 2.478000000 GHz
-300
-400
e StopFreq|
2.482000000 GHz
-60.0
Center 2.480000 GHz Span 4.000 MHz CFstep
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts), 400.000 kHz|
= Auto Man
v ]
1N f 2.479 666 GHz 5856 dBm
2 N f 2480004 GHz 0.143 dBm
M o 602kHz (A)  0252dB Freq Offset
4 0Hz]
5
&
7
g
9
10
1 8
< &
isa starus|
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22.2 APPENDIXB: OCCUPIED CHANNEL BANDWIDTH

Report No.: BLA-B-EMC-202406-A1401
Page 47 of66

22.21 Test Result
TestMode Antenna Channel OCB [MHZz] FL[MHZ] FH[MHZz] Limit{MHZz] Verdict
2402 1.0482 2401.497 2402.545 PASS
BLE Ant1 2442 1.0512 2441.495 2442 546 PASS
2480 1.0529 2479.494 2480.547 PASS
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22.2.2 Test Graphs

BLE Ant1 2402

Agilent Spectrum Analyzer - Occupied BW.

ALIGN AUTO )3 AM Apr 23, 2020
| Center Fre Rad one Freguency
= Trig:Free Run Avg|Hold: 1001100
HIFGain:Low #Atten: 40 dB

Center Freq 2.402000000 GHz

Radio Device: BTS

MKkr1 2.402012 GHz|
Ref Offset 1.89 dB
10 dBiciy Ref 30.00 dBm -0.54293 dBm|
og
20. CenterFreq
10 2.402000000 GHz

0.0
-10.0

-20.0

30.0

-40.0

-50.0

-60.0

Center 2.402 GHz

Res BW 43 kHz #VBW 150 kHz #5wes£ el CF Step

p_100 ms 400,000 kHz|

Occupied Bandwidth Total Power 651 dBm fute Man

1.0482 MHz FreqOffset

Transmit Freq Error 20.744 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1279MHz  xdB -26.00 dB

STATUS

BLE Ant1_2442

Agilent Spectrum Analyzer - Occupied BW.

RL RF S0Q  AC SENSE!INT| ALIGN AUTO 12:2445aMApr 23,2020 | |
Center Freq 2.442000000 GHz | Center Freq: 2442006000 GHz Radio 5td: None Frequency
= Trig:Free Run Avg[Hold: 1001100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 2.442012 GHz
Ref Offset 1.92 dB
105 Ref 30.00 dBm -0.64923 dBm
og
2 CenterFreq|
10. 2.442000000 GHz|
0.0
-10.0
-20.0
-30.0
-40.0
50,0 Lrdrus
-60.0 }
Center 2.442 GHz Span 4 MHz p—
Res BW 43 kHz #VBW 150 kHz #Sweep 100 ms; st
JAuto Man|
Occupied Bandwidth Total Power 640 dBm
1.0512 MHz —
Transmit Freq Error 20.732 kHz OBW Power 99.00 % OH
x dB Bandwidth 1.274 MHz x dB -26.00 dB
s

STATUS

BLE _Ant1_2480
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Agilent Spectrum Analyzer - Occupied BW.

Report No.: BLA-B-EMC-202406-A1401

Page 49 of66

RL RF S0Q  AC SENSE!INT| ALIGN AUTO 12:27:10AMApr 23,2020 | |
Center Freq 2.480000000 GHz Center Freq: 2.450000000 GHz Radio 5td: None Frequency
= Trig:Free Run Avg[Hold: 1001100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 2.480012 GHz
Ref Offset 1.92 dB
105 Ref 30.00 dBm -0.71576 dBm
og
2 CenterFreq|
10, 2.480000000 GHz|
0.0
-10.0
-20.0
-30.0
-40.0
50,0 fmecanh e e
-60.0
Center 2.48 GHz Span 4 MHz p—
Res BW 43 kHz #VBW 150 kHz #Sweep 100 ms; st
JAuto Man|
Occupied Bandwidth Total Power 6.33 dBm
1.0529 MHz —
Transmit Freq Error 20.931 kHz OBW Power 99.00 % OH
x dB Bandwidth 1.280 MHz x dB -26.00 dB
s status
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22.3 APPENDIXC: MAXIMUM CONDUCTED OUTPUT POWER

22.31 Test Result

TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 0.49 <=30 PASS

BLE Ant1 2442 0.38 <=30 PASS
2480 0.33 <=30 PASS
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22.3.2

Test Graphs

Report No.: BLA-B-EMC-202406-A1401
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Agilent Spectrum Analyzer - Swept SA

BLE Ant1 2402

RL RF 50 Q SENSE!INT| ALIGN AUTO 12:21:10 AM Apr 23, 2020 F
Center Freq 2.402000000 GHz ] #Avg Type: RMS TecE[ 1535 6 requency
PNO: Fast = Trig: Free Run AvglHold: 1001100
IFGain:Low #Atten: 40 dB ver|P PPPPP
Ref Offset 189 dB Mkr1 2.401 808 GHz AutoTune
1L%gBIdiv Ref 30.00 dBm 0.485 dBm
CenterFreq
20 2.402000000 GHz
10.
StartFreq
B ¢ 2399000000 GHz|
B Stop Freq
2.405000000 GHz|
=200
0.0 CF Step|
600.000 kHz|
JAuto Man|
-40.0
- Freq Offset
0 Hz|
00
Center 2.402000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)J
use staTus
BLE Ant1 2442

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE!INT| 0 F
Center Freq 2.442000000 GHz [ RMS e[ 356 requency
PNO: Fast = Trig: Free Run AvglHold: 1001100
IFGain:Low #Atten: 40 dB oer|P PPFFP
— Mkr1 2.442 270 GHZ|| ~ AutoTune
1L%gBIdiv Ref 30.00 dBm 0.375 dBm
CenterFreq
20 2.442000000 GHz|
10.
StartFreq
0.0 0 2.439000000 GHz|
[ stopFreq|
2.445000000 GHz|
=200
0.0 CF Step|
600.000 kHz|
JAuto Man|
-40.0
0 Freq Offset
0 Hz|
600
Center 2.442000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz

Sweep 1.000 ms (1001 pts)J

s

STATUS

BLE _Ant1_2480
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Agilent Spectrum Analyzer - Swept SA
S SENSE!INT| ALIGN AUTO 12:27:17 AM Apr 23, 2020
#Avg Type: RM3 Tace| Frequency

RL RF 0Q  AC
Center Freq 2.480000000 GHz [ 3156
PNO: Fast = Trig: Free Run AvglHold: 1001100
IFGain:Low #Atten: 40 dB verlP PPPPP
Ref Offset1.92 dB Mkr1 2.479 694 GHz AutoTune
{0geidv_Ref 30.00 dBm 0.326 dBm
CenterFreq
20 2.480000000 GHz
10.
StartFreq
o . : 2477000000 GHz|
B Stop Freq
2.483000000 GHz|
=200
0.0 CF Step|
600.000 kHz|
JAuto Man|
-40.0
- Freq Offset
0 Hz|
00
Center 2.480000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)J
use staTus
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22.4 APPENDIXD: MAXIMUM POWER SPECTRAL DENSITY

2241 Test Result
TestMode Antenna Channel Result[dBm/3-100kHZz] Limit[dBm/3kHz] Verdict
2402 -9.44 <=8 PASS
BLE Ant1 2442 -9.63 <=8 PASS
2480 -9.7 <=8 PASS
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22.4.2 Test Graphs

BLE Ant1 2402

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE!INT| ALIGN AUTO 12:21:30 AM Apr 23, 2020 m
#hvg Type: RMS TACE[-2456
EontonEATI02000000 Gpt,% Trig: Free Run AvglHold: 1001100 |
IFGainLow  #Atten: 30 dB oer|P PPFPP
T — MKr1 2.401 801 98 GHZ] AutoTung
1L%gBIdiv Ref 21.89 dBm -9.436 dBm|
CenterFreq
119 2.402000000 GHz|
1
StartFreq
811 ¢ 2.401304000 GHz|
2! StopFreq|
2.402696000 GHz|
-28.1
I CF Step
139.200 kHz
JAuto Man|
481
56,1 Freq Offset|
0 Hz|
81
Center 2.4020000 GHz Span 1.392 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 102.0 ms (30000 pts]

s STATUS

BLE Ant1 2442

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE!INT| 0 Frequency
RMS TRACE[1 23456
CenteRhrEgrias2000000 G,,% Trig: Free Run AvglHold: 1001100 |
IFGain:Low #Atten: 30 dB verlP PPPPP
——— Mkr1 2.441 800 82 GHZ|| ~ AutoTune
1L%gBIdiv Ref 21.92 dBm -9.627 dBm|
CenterFreq
ne 2.442000000 GHz
192
StartFreq
508 Q 2.441304000 GHz|
181 Stop Freq
2.442696000 GHz|
-28.1
31 ' CF Step)|
139.200 kHz
JAuto Man|
481
- Freq Offset
0 Hz|
81
Center 2.4420000 GHz Span 1.392 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 102.0 ms (30000 pts]

s STATUS

BLE _Ant1_2480
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SENSE!INT| ALIGN AUTO 12:27:38 AM Apr 23, 2020
#Avg Type: RM3 [ DEERET Frequency
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RL RF S0Q  AC
EontonhEATI 80000000 Gpt,% Trig: Free Run AvglHold: 1001100
IFGainLow  #Atten: 30 dB oer|P PPFFP
TR0 MKkr1 2.479 801 41 GHZ] AutoTung
1L%gBIdiv Ref 21.92 dBm -9.699 dBm|
CenterFreq
119 2.480000000 GHz|
192
StartFreq
508 ) 2.479308000 GHz|
2! StopFreq|
2.480692000 GHz|
-28.1
|2 A CF Step
138.400 kHz
JAuto Man|
481
56,1 Freq Offset|
0 Hz|
81
Center 2.4800000 GHz Span 1.384 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 102.0 ms (30000 pts]

s

STATUS
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22.5 APPENDIXE:BAND EDGE MEASUREMENTS

22.51 Test Result

Report No.: BLA-B-EMC-202406-A1401
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TestMode Antenna ChName Channel RefLevel[dBm] Result[dBm] Limit[dBm] Verdict
Low 2402 0.23 -53.66 <=-19.77 PASS
BLE Ant1 High 2480 0.13 53.64 <=19.87 | PASS
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22.5.2 Test Graphs

BLE Ant1_Low 2402

Agilent Spectrum Analyzer - Swept SA

i RL RF 50 Q SENSE!INT| ALIGN AUTO 12: 13 AM Apr 23, 2020 F
Center Freq 2.352500000 GHz | #Avg Type: RMS TecE[ D35 6 requency
PNG:Fast == Trig:Free Run AvglHold: 300/300
IFGain:Low #Atten: 30 dB oerfP PPPPP
Pr—— MKr5 2.369 720 GHz|| ~ AutoTune
19 i Ref 20.00 dBm -53.660 dBm
10 CenterFreq|
o 2.352500000 GHz|
-100
-200
StartFreq
P 2.300000000 GHz|
-40.0
00 )
600 : A st " StopFreq|
\ \ \ 2.405000000 GHz
700 ‘ ‘ ‘
Start 2.30000 GHz Stop 2.40500 GHz CFstep
Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts), 10.500000 MHzZ
- I A SO T R « [ute Men
1N f 2.401 955 GHz 0.233 dBm
2 N f 2400000GHz 46257 dBm
3N f 23%00006Hz 58315 dBm Freq Offset
4 N f 23100006Hz  58073dBm i
5 N f 2369720 GHz 53,660 dBm
6
7
g
9
10
1 8
< | &
isa starus|

BLE Ant1_High 2480

Agilent Spectrum Analyzer - Swept SA

i RL RF 00 AC SENSE!INT] ALIGNAUTO | 12:26:20 AM Apr 23, 2020 Fi
Center Freq 2.510000000 GHz ] #Avg Type: RMS TecE[ 15375 6 requency
PNG:Fast == Trig:Free Run AvglHold: 300/300
IFGain:Low #Atten: 30 dB oerfP PPPPP
Ref Offset 1.92 dB Mkra 2.512 08 GHz AutoTune
19 i Ref 20.00 dBm -53.636 dBm
10 CenterFreq|
o 2.5610000000 GHz|
-100
ki StartFreq|
P 2.470000000 GHz|
-40.0
500 ¢
P ’ i - StopFreq
2650000000 GHz
-70.0
Start 2.47000 GHz Stop 2.55000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts), 8.000000 MHz|
[ o o] Auto Men
N f 2.480 00 GHz 0.130 dBm
N f 243350GHz  63.197 dBm
N f 250000GHz 56671 dBm Freq Offset
N f 251208GHz 53636 dBm pil
| B

s STATUS
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22.6 APPENDIXF:CONDUCTED SPURIOUSEMISSION
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22.6.1 Test Result

TestMode | Antenna | Channel Fre[,‘\‘,lﬁazrl‘ge Rﬁfgﬁ:’]‘a' ResulfdBm] | Limit[dBm] | Verdict
Reference 0.28 0.28 PASS

2402 30~1000 30~1000 -67.171 <=-19.724 PASS

1000~26500 1000~26500 -52.431 <=-19.724 PASS

Reference 0.16 0.16 - PASS

BLE Ant1 2442 30~1000 30~1000 -67.437 <=-19.843 PASS
1000~26500 1000~26500 -53.327 <=-19.843 PASS

Reference -0.43 -0.43 == PASS

2480 30~1000 30~1000 -67.706 <=:20.43 PASS

1000~26500 1000~26500 -53.502 <=-20.43 PASS
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22.6.2 Test Graphs

BLE Ant1 2402 O~Reference

Agilent Spectrum Analyzer - Swept SA

RL RE 500 AC SENSEINT] ALIGN AUTQ 0 AM Apr 23, 2020 Frequency
#hvg Type: RMS TACE[-24586
Centenhregrial2000000 G,,W Trig: Free Run AvglHold: 1001100 |
IFGain:Low #Atten: 30 dB verlP PPPPP
Ref Offset 189 dB Mkr1 2.402 009 GHz AutoTune
0geidv_Ref 2189 dBm 0.276 dBm
CenterFreq
ne 2.402000000 GHz
1
\ StartFreq
i Yy 2.400500000 GHz|
181 Stop Freq
2.403500000 GHz|
-28.1
) W CF Step
300.000 kHz]
JAuto Man|
481
- Freq Offset
0 Hz|
81
Center 2.402000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)J
use staTus
BLE _Ant1_ 2402 30~1000
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE!INT| ALIGN AUTO 12:22:29 AM Apr 23, 2020 F
Center Freq 515.000000 MHz | #Avg Type: RMS TecE[ D375 6 requency
PNO: Fast = Trig: Free Run AvglHold: 10110
IFGain:Low #Atten: 20 dB verlP PPPPP
Auto Tune|
Ref Offset 189 dB Mkr1 954.51 MHz
0geidv_Ref 1189 dBm -67.171 dBm
CenterFreq
.89 515000000 MHz|
LAkl
StartFreq
s S 30.000000 MHz
2 Stop Freq
1.000000000 GHz
381
81 CF Step|
97.000000 MHz
JAuto Man|
561
- L] Freq Offset
i i w il 4 v 0 Hz|
0 i
Start 30.0 MHz Stop 1.0000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts]
use staTus

BLE _Ant1_2402_1000~26500
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Agilent Spectrum Analyze /ept SA
I RL | RF |00 AC | SENSEINT] ALIGNAUTO [ 12:23:12 AM Apr 23, 2020
#Avg Type: RM3 Tace| - Frequency

RL R
Center Freq 13.750000000 GHz | TG FiE i o B s 45
Wosito  ¥Atten:20 B ) oerfP PPPPP
Auto Tune|
Ref Offset 189 dB Mkr1 26.360 60 GHz
0geidv_Ref 1189 dBm -52.431 dBm)
CenterFreq
.89 13.750000000 GHz|
LAkl
StartFreq
s 1.000000000 GHz
2 Stop Freq
26,500000000 GHz
381
81 1 CF Step)|
2550000000 GHz|
‘ Auto Man
561
0.1 [ LA L L U™ ; & Freq Offset
skt Y e v 0Hz
781
Start 1.00 GHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts!
use staTus
BLE _Ant1 2442 0~Reference
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE!INT| IGN AUTO 12:25:17 AM Apr 23, 2020 Frequency
#hvg Type: RMS TecE] 3056
CenteRhrEgrias2000000 GPW Trig: Free Run AvglHold: 1001100 |
IFGain:Low #Atten: 30 dB verlP PPPPP
——— Mkr1 2.442 006 GHZ|| ~ AutoTune
1L%gBIdiv Ref 21.92 dBm 0.157 dBm
CenterFreq
ne 2.442000000 GHz
192
StartFreq
s 2.440500000 GHz|
181 Stop Freq
2.443500000 GHz|
-28.1
31 CF Step|
300.000 kHz]
JAuto Man|
481
- Freq Offset
0 Hz|
6.1
Center 2.442000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)J
use staTus
BLE Ant1 2442 30~1000
Agilent Spectrum Analyzer - Swept SA
RL RF 509  AC SENSE:INT| ALIGN AUTC 12:25:26AM F
Center Freq 515.000000 MHz I #hvg Type: RMS T fequency
PNO-Fast == Trig:Free Run Avg|Hold: 10110 T
\FGain:Low  #Atten: 20 dB DETFPFPPF
Auto Tune
Ref Offset 1.92 4B Mkr1 811.34 MHz
9geidv_Ref 11.92 dBm -67.437 dBm
CenterFreq|
182 515.000000 MHZ]
808
StartFreq
e E e 30.000000 MHz
2 Stop Freq
1.000000000 GHz
381
81 CF Step
97.000000 MHz
JAuto Man|
58,1
. . Freq Offset
7g.1 [ ‘ “ {\ ! ‘ ik ik ‘ ‘}
Start 30.0 MHz Stop 1.0000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts]
use staTUS
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BLE Ant1 2442 1000~26500

Agilent Spectrum Analyzer - Swept SA

SENSEINT] ALIGN AUTO 0 AM Apr 23, 2020 F
Center Freq 13.750000000 GHz | #Avg Type: RMS TecE[ D35 6 requency
PNO: Fast == Trig: Free Run AvglHold: 10110
IFGain:Low #Atten: 20 dB verlP PPPPP
——— Mkr1 26.477 90 GHZ|| ~ AutoTune
1L%gBIdiv Ref 11.92 dBm -53.327 dBm|
CenterFreq
1.8 13.750000000 GHz|
-8.08
StartFreq
s 1.000000000 GHz
2 Stop Freq
26,500000000 GHz
381
e CF Step
2550000000 GHz|
4 Auto Man
561
sl Freq Offset
0 Hz|
781
Start 1.00 GHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts!
use staTus
BLE _Ant1 2480 0~Reference
Agilent Spectrum Analyzer - Swept SA
RL RF SENSEINT] ALIGN AUTO [ 12:28:26 4M Apr 23, 2020 Fi
Center Freq 2.480000000 GHz ) #hvg Type: RMS waiziise|  Freauency
BNo: Wide —>= Trig: Free Run Avg|Hold: 100100 T
\FGain:Low  #Atten: 30 dB DETFPFPPF
T MKkr1 2.479 991 GHZ AutoTune
9geidv_Ref 21.92 dBm -0.430 dBm)
CenterFreq|
1.9 2.480000000 GHz|
19
StartFreq
i 2.478500000 GHz,
181 Stop Freq
2.481500000 GHz|
21
81 CF Step
300.000 kHz
JAuto Man|
481
g Freq Offset
0 Hz|
£8.1
Center 2.430000 GHz Span 3.000 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 ptsn
use staTUS

BLE _Ant1_2480_30~1000
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Agilent Spectrum Analyze /ept SA
3 500 AC SENSEINT] AUGNAUTO | 12:28:35AMApr3,2000 | |
Frequency

RL R
Center Freq 515.000000 MHz |

PNO: Fast = Trig: Free Run
IFGain:Low #Atten: 20 dB

#hvg Type: RMS wact] 3156

Page 62 of66

AvglHold: 1010
oerPPPPPP

Ref Offset 192 dB
1LO dB/div. - Ref 11.92 dBm
og

Mkr1 845.83 MHz
-67.706 dBm

Auto Tune|

13

CenterFreq

515.000000 MHz|

StartFreq
v

30.000000 MHz|

stopFreq
1,000000000 GHz]

PAREL ]

81 CF Step|
97.000000 MHz|
JAuto Man|
561
- ¢ Freq Offset
LALLED 0 Hz|
751 ‘/ ‘ ‘
Start 30.0 MHz Stop 1.0000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts]
use sTaTUS
BLE Ant1 2480 1000~26500
Agilent Spectrum Analyzer - Swept SA
SENSEINT] GNAUTO [ 12:20:15 AM Apr 23, 2020 Fi
Center Freq 13.750000000 GHz | #hvg Type: R TecE[ 1535 6 requency
PNO: Fast == Trig: Free Run AvglHold: 1010
IFGain:Low #Atten: 20 dB verlP PPPPP
Ref Offset 1.92 dB Mkr1 26.355 50 GHz AdtoTune
0gidv_Ref 1192 dBm -53.502 dBm)
| CenterFreq
1.8 | 13.750000000 GHz|
-8.08 —
{ StartFreq

1.000000000 GHz|

stopFreq
26.500000000 GHz|

CF Step
2.550000000 GHz|
Auto Man|

Freq Offset

0 Hz|

Start 1.00 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 2.438 s (30001 pts]

s

STATUS
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP

Radiated Spurious Emissions
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APPENDIX B: PHOTOGRAPHS OF EUT
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----END OF REPORT----

The test report is effective only with both signature and specialized stamp, The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of BlueAsia, this report can’t be

reproduced except in full.
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