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Report No.:
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/4-DQPSK -2- DH1 Hoplng Band edge- rlght side

Feysight Spectrum Analyaes - Swept 5%
AL

Center Freq 2.480000000 GHz )
PNO: Wide —+—  T7ig: FreeRun
IFGain:Low #Atten: 30 6B

Ref Offset 193 dB
Ref 20.00 dBm

l:enler 2.480000 GHz
#VBW 300 kHz

Avg Type: Log-P1
Avg[Hold: 20002000

Mkr1 2.479 168 GHz
4. dBm

Span 8.000 MHz
Sweep 1.000 ms (1001 pts)

!rys\ghlipmmmﬂmliyzu Swept 54

Cenler Freq 2.526000000 GHz

Ref Offset 1.93 4B
Ref 20,00 dBm

Start 247600 GHz
Res BW 100 kHz

NOtFost —+-  Trig: FreeRun
FGain Low #Aten: 30 dB

#VBW 300 kHz

s b At At

wg Type: Log-Pur
AvglHald: 200012000

Stop 2.57600 GHz
Sweep 9.600 ms (1001 pts))

ZIIIII- HSHGH: _
Bm

;n 10N VALLE

Band edge-left side

B Keyight Spectnum Anahyser - Swept S
KL

Center Freq 2.402000000 GHz )
PNO: Wide —+—  T7ig: FreeRun
IFGain:Low #Atten: 30 6B

Ref Offset 187 dB
Ref 20.00 dBm

Cenler 2.402000 GHz
#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold: 20002000

Mkr1 2.403 832 GHZ

-5.351 dBm

Span 8.000 MHz|
Sweep 1.000 ms (1001 pis)|

Keysight Spectrum Anshyser - Swept 53
AL

Ref Offset 1.7 4B
Ref 20,00 dBm

Start 2.30600 GHz
Res BW 100 kHz

PNO: Fast ~+—  17ig: Free Run
1FGainL ow #Atten: 30 0B

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold: 20002000

2.406 0 GHZ
218 dBm

Stop 240600 GHz
Sweep 9.600 ms (1001 pts)

Keysight Spectrum Analyzes - Swept 5%
AL

Center Freq 2.480000000 GHz

PNQ: Wide -~ Trg: Free Run
IFGain:Low #Atten: 30 B

Ref Offset 1.93 dB
Ref 20.00 dBm

Cemer 2.480000 GHz
#VBW 300 kHz

Avg Type: Log-Pur
Avg[Hold: 2000/2000

Span 8.000 MHz
000 ms (1001 pts)

Ref Offset 193 dB
Ref 20,00 dBm

PNO: Fast =5
IFGain:Low SAten: 30 dB

#VBW 300 kHz

Avg Type: Log-Pwr
AvglHold: 2000/2000

Stop 2.57600 GHz
Sweep 9,600 ms (1001 pts))
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7.20DB OCCUPIED BANDWIDTH

Test Requirement: FCC Part15 C Section 15.247 (a)(1)

Test Method: ANSI C63.10:2020

7.1 Test Setup

RF Test
EUT System

7.2 Limit

N/A

7.3 Test procedure

1. Set RBW = 30 kHz.

. Set the video bandwidth (VBW) = 3 x RBW.
. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

N o g s~ W N

Spectrum
Analyzer

. Measure the maximum width of the emission that is constrained by the frequencies associated with the two

outermost amplitude points (upper and lower frequencies) that are attenuated by 20 dB relative to the

maximum level measured in the fundamental emission.

7.4 DEVIATION FROM STANDARD

No deviation.
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7.5 Test Result

Modulation Packet Test Channel Bza%c:j%vgfr? l::\)/:ﬁ'i) Result
Lowest 0.8927

GFSK 1-DH1 Middle 0.897 Pass
Highest 0.8523
Lowest 1.216

m/4-DQPSK 2-DH1 Middle 1.233 Pass
Highest 1.249
Lowest 1.206

8-DPSK 3-DH1 Middle 1.198 Pass
Highest 1.208
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GFSK - 1-DH1 Test plots
Low Channel

Keysight Spectrum Analyzer - Dccupied W
AL
Center Freq 2.402000000 GHz
#IFGain:Low

Ref Offset 187 dB
Ref 21.87 dBm

Center 2.402 GHz
#Res BW 30 kHz
Occupied Bandwidth
822.74 kHz
Transmit Freq Error -10.473 kHz
x dB Bandwidth 892.7 kHz

Cemer Freq: 2.402000000 GHz

Trig: Free Run
2Atten: 30 4B

AvglHold: 1001100

#VBW 100 kHz

Total Power 1.07 dBm

% of OBW Power  99.00 %
x dB -20.00 dB

108:09:25 PHJan 18, 2
Radio Std: None

Radio Device: TS

2.4024359 GHZ
26.966 dBm|

Span 2 MHz
Sweep 2.667 ms|

Middle Channel

Keysight Spectrum Analyzer - Dccupied W
AL
Center Freq 2.441000000 GHz
#IFGain:Low

Ref Dffset 1.89 dB
Ref 21.89 dBm

Center 2.441 GHz
#Res BW 30 kHz
Occupied Bandwidth
811.70 kHz
Transmit Freq Error -11.259 kHz
x dB Bandwidth 897.0 kHz

Cemer Freq: 2441000000 GHz
Trig: Free Run AvglHold: 1001100

#VBW 100 kHz

Total Power 2.49 dBm

% of OBW Power  99.00 %
x dB -20.00 dB

08:12:24 PHJan 18, 2
Radio Std: None

Radio Device: TS

Span 2 MHz
Sweep 2.667 ms|

High Channel

Keysight Spectrum Analyzer - Dccupied W
AL

Center Freq 2.480000000 GHz

#IFGain:Low

Ref Offset 193 0B
Ref 21.93 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

817.16 kHz
Transmit Freq Error -20.221 kHz
x dB Bandwidth 852.3 kHz

Center Freq: 2.480000000 GHz
: Free Run AvglHold: 100100

#VBW 100 kHz

Total Power 2.34 dBm

% of OBW Power  99.00 %
xdB -20.00 dB

081341 PHJan L
Radio Std: Nene

Radio Device: BT5

Span 2 MHz,
Sweep 2.667 ms|
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m/4-DQPSK - 2-DH1 Test plots
Low Channel

Keysight Spectrum Analyzer - Dccupied W
AL

Center Freq 2.402000000 GHz
#IFGain:Low

Ref Offset 187 dB
Ref 21.87 dBm

Center 2.402 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.1367 MHz
-12.308 kHz
1.216 MHz

Transmit Freq Error
x dB Bandwidth

Cemer Freq: 2402000000 GHz
Trig: Free Run AvglHold: 1001100

#VBW 100 kHz

Total Power 1.24 dBm

% of OBW Power  99.00 %
x dB -20.00 dB

08:16:11 PHJan 18, 2
Radio Std: None

Radio Device: TS

Span 2 MHz
Sweep 2.667 ms|

Middle Channel

Keysight Spectrum Analyzer - Dccupied W
AL
Center Freq 2.441000000 GHz
#IFGain:Low

Ref Dffset 1.89 dB
Ref 21.89 dBm

Center 2.441 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.1353 MHz
-17.128 kHz
1.233 MHz

Transmit Freq Error
x dB Bandwidth

Cemer Freq: 2441000000 GHz
Trig: Free Run AvglHold: 1001100

#VBW 100 kHz

Total Power 2.61 dBm

% of OBW Power  99.00 %
x dB -20.00 dB

08:17:22 PHJan 18, 2
Radio Std: None

Radio Device: TS

Span 2 MHz
Sweep 2.667 ms|

High Channel

Keysight Spectrum Analyzer - Dccupied W
AL

Center Freq 2.480000000 GHz

#IFGain:Low

Ref Dffset 1.93 dB
Ref 21.93 dBm

Center 2.48 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.1307 MHz
-9.857 kHz
1.249 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.480000000 GHz
Trig: Free Run AvglHold: 100100
#Aten: 30 dB

#VBW 100 kHz

Total Power 2.30 dBm

% of OBW Power  99.00 %
xdB -20.00 dB

08:16:24 PHJan 18, 2026
Radio Std: Nene

Radio Device: BT5

Span 2 MHz,
Sweep 2.667 ms|
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8-DPSK - 3-DH1 Test plots
Low Channel

Keysight Spectrum Analyzer - Dccupied W
AL

Center Freq 2.402000000 GHz

Ref Offset 187 dB
Ref 21.87 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1198 MHz
-7.447 kHz
1.206 MHz

Transmit Freq Error
x dB Bandwidth

Cemer Freq: 2402000000 GHz
Trig: Free Run AvglHold: 1001100

#VBW 100 kHz

Total Power 1.06 dBm

% of OBW Power  99.00 %
x dB -20.00 dB

08:15:38 PHJan 18, 2
Radio Std: None

Radio Device: TS

.601 dBm|

Span 2 MHz
Sweep 2.667 ms|

Middle Channel

Keysight Spectrum Analyzer - Dccupied W
AL

Center Freq 2.441000000 GHz

Ref Dffset 1.89 dB
Ref 21.89 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1249 MHz
-2.942 kHz
1.198 MHz

Transmit Freq Error
x dB Bandwidth

Cemer Freq: 2441000000 GHz
Trig: Free Run AvglHold: 1001100

#VBW 100 kHz

Total Power 2.38 dBm

% of OBW Power  99.00 %
x dB -20.00 dB

08:47:11 PHJan 18, 2
Radio Std: None

Radio Device: TS

Span 2 MHz
Sweep 2.667 ms|

High Channel

Keysight Spectrum Analyzer - Dccupied W
AL

Center Freq 2.480000000 GHz

Ref Dffset 1.93 dB
Ref 21.93 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1296 MHz
-3.628 kHz
1.208 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.480000000 GHz
Trig: Free Run AvglHold: 100100
#Aten: 30 dB

#VBW 100 kHz

Total Power 2.58 dBm

% of OBW Power  99.00 %
xdB -20.00 dB

08:21:57 PHJan 18, 2026
Radie Std: Nene

Radio Device: BT5

Span 2 MHz,
Sweep 2.667 ms|

Test Report

Tel: 400-688-3552

Web:www.dl-cert.com

Email

: service@dl-cert.com

Page 42 of 69


mailto:service@dl-cert.com

Shenzhen DL Testing Technology Co., Ltd. Report No.: DLE-260119001R

8. Maximum Peak Output Power

Test Requirement: FCC Part15 C Section 15.247 (b)(1)
Test Method: ANSI C63.10:2020
Limit: GFSK & 11/4-DQPSK & 8-DPSK: 21 dBm

8.1 Block Diagram Of Test Setup

RF Test Spectrum
EUT System Analyzer

8.2 Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.
For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

For FHSs operating in the band 2400-2483.5 MHz, the maximum peak conducted output power shall not

exceed 1.0 W if the hopset uses 75 or more hopping channels; the maximum peak conducted output power
shall not exceed 0.125 W if the hopset uses less than 75 hopping channels. The e.i.r.p. shall not exceed 4 W.

8.3 Test procedure
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.

2. Set the spectrum analyzer: RBW = 2MHz. VBW =6MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max value.

8.4 DEVIATION FROM STANDARD

No deviation.
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8.5 Test Result

Left Earphone

Modulation Packet Test Channel FEELS O(g’ép#lt) e (I(;Iénn:[) Result
Lowest -4.88

GFSK 1-DH1 Middle -3.72 21.00 Pass
Highest -3.63
Lowest -4.41

/4-DQPSK 2-DHA1 Middle -3.08 21.00 Pass

Highest -3.1

Lowest -3.61

8-DPSK 3-DH1 Middle -2.19 21.00 Pass
Highest -2.17
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GFSK - 1-DH1 Test plots
Low Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.402000000 GHz

PHO: Fost ~»-  Trig: Free Run
IFGain:Low 2Atten: 30 4B

Ref Offset 1.97 dB
Ref 20.00 dBm

enter 2.402000 GHz

#VBW 6.0 MHz

Avg Type: Log-Pur
Avg|Hold: 1001100

Mkr1 2.401 803 GHZ
-4.881 dBm

Span 10.00 MHz|

Sweep 1.333 ms (10001 pts)

Middle Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.441000000 GHz

PHO: Fost ~»-  Trig: Free Run
IFGain:Low 2Atten: 30 4B

Ref Offset 189 dB
Ref 20.00 dBm

enter 2.441000 GHz

#VBW 6.0 MHz

Avg Type: Log-Pur
Avg|Hold: 1001100

Mkr1 2.440 919 GHZ|
-3.715 dBm

Span 10.00 MHz|

Sweep 1.333 ms (10001 pts)

High Channel

PNO:Fost —+—  Trig: Free Run
1 Gain:Low #Aten: 30 dB

Ref Offset 193 dB
Ref 20.00 dBm

enter 2.480000 GHz

#VBW 6.0 MHz

Avg Type: Log-Pwr
AvglHold: 1007400

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts]

Test Report

Tel: 400-688-3552

Web:www.dl-cert.com

Email: service@dl-cert.com

Page 45 of 69


mailto:service@dl-cert.com

Shenzhen DL Testing Technology Co., Ltd.

Report No.:

DLE-260119001R

m/4-DQPSK - 2-DH1 Test plots
Low Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.402000000 GHz
PMO:Fast ~+-  Trig: FreeRun
IF Gain:Low BAtten: 30 dB
Ref Offset 1.97 dB
Ref 20.00 dBm

Center 2.402000 GHz
#VBW 6.0 MHz

Au‘g Type: Log-Pwr
Avg|Hold: 1001100
Mkr1 2.401 880 GHz|
-4.405 dBm|

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts)

Middle Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.441000000 GHz
PMO:Fast ~+-  Trig: FreeRun
IF Gain:Low BAtten: 30 dB

Ref Offset 189 dB
Ref 20.00 dBm

Center 2.441000 GHz
#VBW 6.0 MHz

Avg Type: Log-Pur
Avg|Hold: 1001100

Mkr1 2.440 714 GHZ|
-3.077 dBm

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts)

High Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.480000000 GHz

PNO:Fost —+—  Trig: Free Run
1 Gain:Low #Aten: 30 dB

Ref Offset 193 dB
Ref 20.00 dBm

enter 2.480000 GHz
#VBW 6.0 MHz

Avg Type: Log-Pwr
AvglHold: 1007400

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts]
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8-DPSK - 3-DH1 Test plots
Low Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.402000000 GHz
PMO:Fast ~+-  Trig: FreeRun
IF Gain:Low BAtten: 30 dB
Ref Offset 1.97 dB
Ref 20.00 dBm

Center 2.402000 GHz
#VBW 6.0 MHz

Au‘g Type: Log-Pwr
AvglHold: 100100
Mkr1 2.401 960 GHz|
-3.605 dBm

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts)

Middle Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.441000000 GHz
PMO:Fast ~+-  Trig: FreeRun
IF Gain:Low BAtten: 30 dB

Ref Offset 189 dB
Ref 20.00 dBm

Center 2.441000 GHz
#VBW 6.0 MHz

Avg Type: Log-Pur
Avg|Hold: 1001100

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts)

High Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.480000000 GHz

PNO:Fost —+—  Trig: Free Run
1 Gain:Low #Aten: 30 dB

Ref Offset 193 dB
Ref 20.00 dBm

enter 2.480000 GHz
#VBW 6.0 MHz

Avg Type: Log-Pwr
AvglHold: 1007400

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts]
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Right Earphone

Modulation Packet Test Channel | oK O(ggpr‘:]t) Power (:'I;nr:) Result
Lowest -5.64

GFSK 1-DHA1 Middle -5.24 21.00 Pass
Highest -5.13
Lowest -4.77

m/4-DQPSK 2-DH1 Middle -4.43 21.00 Pass
Highest -4.28
Lowest -4.16

8-DPSK 3-DH1 Middle -3.82 21.00 Pass
Highest -3.67
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GFSK - 1-DH1 Test plots

Low Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.402000000 GHz
PMO:Fast ~+-  Trig: FreeRun
IF Gain:Low BAtten: 30 dB
Ref Offset 1.97 dB
Ref 20.00 dBm

Center 2.402000 GHz
#VBW 6.0 MHz

Sweep 1.333 ms (10001 pts)

Avg Type: Log-Pur
Avg|Hold: 1001100

76 GHz
7 dBm

Span 10.00 MHz|

Middle Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.441000000 GHz

PHO: Fost ~»-  Trig: Free Run
IFGain:Low 2Atten: 30 4B

Ref Offset 189 dB
Ref 20.00 dBm

Center 2.441000 GHz
#VBW 6.0 MHz

Sweep 1.333 ms (10001 pts)

Avg Type: Log-Pur
Avg|Hold: 1001100

Span 10.00 MHz|

High Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.480000000 GHz

PNO:Fost —+—  Trig: Free Run
1 Gain:Low #Aten: 30 dB

Ref Offset 193 dB
Ref 20.00 dBm

enter 2.480000 GHz
#VBW 6.0 MHz

Avg Type: Log-Pwr
AvglHold: 1007400

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts]

Test Report

Tel: 400-688-3552 Web:www.dl-cert.com

Email: service@dl-cert.com

Page 49 of 69


mailto:service@dl-cert.com

Shenzhen DL Testing Technology Co., Ltd.

Report No.:

DLE-260119001R

m/4-DQPSK - 2-DH1 Test plots
Low Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.402000000 GHz
PMO:Fast ~+-  Trig: FreeRun
IF Gain:Low BAtten: 30 dB
Ref Offset 1.97 dB
Ref 20.00 dBm

Center 2.402000 GHz
#VBW 6.0 MHz

Avg Type: Log-Pur
Avg|Hold: 1001100

Mkr1 2.401 825 GHz|
-4.769 dBm

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts)

Middle Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.441000000 GHz
PMO:Fast ~+-  Trig: FreeRun
IF Gain:Low BAtten: 30 dB

Ref Offset 189 dB
Ref 20.00 dBm

Center 2.441000 GHz
#VBW 6.0 MHz

Avg Type: Log-Pur
Avg|Hold: 1001100

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts)

High Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.480000000 GHz

PNO:Fost —+—  Trig: Free Run
1 Gain:Low #Aten: 30 dB

Ref Offset 193 dB
Ref 20.00 dBm

enter 2.480000 GHz
#VBW 6.0 MHz

Avg Type: Log-Pwr
AvglHold: 1007400

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts]
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8-DPSK - 3-DH1 Test plots
Low Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.402000000 GHz
PMO:Fast ~+-  Trig: FreeRun
IF Gain:Low BAtten: 30 dB
Ref Offset 1.97 dB
Ref 20.00 dBm

Center 2.402000 GHz
#VBW 6.0 MHz

Avg Type: Log-Pur
Avg|Hold: 1001100

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts)

Middle Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.441000000 GHz
PMO:Fast ~+-  Trig: FreeRun
IF Gain:Low BAtten: 30 dB

Ref Offset 189 dB
Ref 20.00 dBm

Center 2.441000 GHz
#VBW 6.0 MHz

Avg Type: Log-Pur
Avg|Hold: 1001100

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts)

High Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.480000000 GHz

PNO:Fost —+—  Trig: Free Run
1 Gain:Low #Aten: 30 dB

Ref Offset 193 dB
Ref 20.00 dBm

enter 2.480000 GHz
#VBW 6.0 MHz

Avg Type: Log-Pwr
AvglHold: 1007400

Span 10.00 MHz|
Sweep 1.333 ms (10001 pts]
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9. HOPPING CHANNEL SEPARATION

Test Requirement:

FCC Part15 C Section 15.247 (a)(1)

Test Method:

ANSI C63.10:2020

Receiver setup:

RBW=30KHz, VBW=100KHz, detector=Peak

Limit:

GFSK & 1/4-DQPSK & 8DSK: 0.025MHz or 2/3 of the 20dB bandwidth

(whichever is greater)

9.1 Test Setup

EUT

9.2 Test procedure

RF Test Spectrum
System Analyzer

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum.

2. Set the spectrum analyzer: RBW = 30kHz. VBW = 100kHz , Span = 2.0MHz. Sweep = auto; Detector

Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of
the adjacent channels. The limit is specified in one of the subparagraphs of this Section Submit this plot.

9.3 DEVIATION FROM STANDARD

No deviation.
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9.4 Test Result

Modulation Packet Test Channel Se(pl)\%azt;on (k/ilrlr;izt) Result
Low 1.004 0.595 PASS

GFSK 1-DHA1 Middle 0.998 0.598 PASS
High 0.994 0.568 PASS

Low 1 0.811 PASS

/4-DQPSK 2-DH1 Middle 0.998 0.822 PASS
High 1.004 0.833 PASS

Low 1 0.804 PASS

8-DPSK 3-DH1 Middle 1 0.799 PASS
High 1.002 0.805 PASS
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Test Report

GFSK - 1-DH1 Test plots

Low Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.402500000 GHz

Center 2.402500 GHz
Res BW 30 kHz

Avg Type: Log-Pur

Avg|Hold:> 1001100
IF Gain:Low

Ref Offset 1,87 dB
Ref 20.00 dBm

Span 2.000 MHz|

#VBW 100 kHz

Center 2441500 GHz
Res BW 30 kHz

MR, R

Ava Type: Log-Pur
AvglHold:> 100100

Ref Offset 1.89 dB
Ref 20.00 dBm

229

Span 2.000 MHz|

#VBW 100 kHz

SN N [1[F[ 2440996 GHz |
PY N [ f[ 24410994 GHz|

Sweep 2.133 ms (1001 pts)

] v FUNCTION GLUE A
994 GHz -5.180 dBm

High Channel

Center 2479500 GHz
#Res BW 30 kHz

Ref Offset 1.93 dB
Ref 20.00 dBm

Avg Type: Log-Pwr
AvglHold:> 100100

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

#VBW 100 kHz
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m/4-DQPSK - 2-DH1 Test plots
Low Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.402500000 GHz
PN Wide
IFGainiLow
Ref Offset 187 dB
Ref 20.00 dBm

Center 2402500 GHz
Res BW 30 kHz

#VBW 100 kHz

Avg Type: Log-Pur
AvglHold:>1001100

Span 2.000 MHz|

WA, RODK E Y

Middle Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.441500000 GHz

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2441500 GHz
Res BW 30 kHz

Avg Type: Log-Pur
AvglHold:>1001100

Mkr1 2

Span 2.000 MHz|

MR, R E Y

#VBW 100 kHz

High Channel

Ref Offset 1.93 dB
Ref 20.00 dBm

Center 2479500 GHz
Res BW 30 kHz

#VBW 100 kHz

Avg Type: Log-Pwr
Trig: Free Run AvglHold:> 100100

#Atten: 30 dB.

Span 2.000 MHz|

MR, R E Y
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8-DPSK - 3-DH1 Test plots
Low Channel

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.402500000 GHz Avg Type: Log-Pwr
AvglHold:>1001100

e
IF Gain:Low
. Mkr1 2.401 996 GHz

Ref Offset 187 dB
Rer 20.00 dBm -6.354 dBm

Center 2402500 GHz Span 2.000 MHz|
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

WA, RODK E Y

Middle Channel

Avg Type: Log-Pur
AvglHold:>1001100

Ref Offset 169 dB Mkr1 2.4

Ref 20.00 dBm

Center 2441500 GHz
Res BW 30 kHz #VBW 100 kHz

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

FUNCTION VALUE

MR, R E Y

[ 5340 dBm|
073 dBm

High Channel

Avg Type: Log-Pwr
Trig: Free Run AvglHold:> 100100
#Aten: 30 dB

Ref Offset 1.93 dB
Ref 20.00 dBm

Center 2479500 GHz
Res BW 30 kHz #VBW 100 kHz

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

MR, R Y FUNCTION VALUE
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10.NUMBER OF HOPPING FREQUENCY

Test Requirement:

FCC Part15 C Section 15.247 (a)(1)(iii)

Test Method:

ANSI C63.10:2020

Receiver setup:

RBW=100kHz, VBW=300kHz, Frequency range=2400MHz-2483.5MHz,

Detector=Peak

Limit: 15 Channels
10.1 Test Setup
RF Test Spectrum
EUT System Analyzer

10.2 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.

2. Set the spectrum analyzer: RBW = 100kHz. VBW = 300kHz. Sweep = auto; Detector Function = Peak.

Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to clearly
show all of the hopping frequencies. The limit is specified in one of the subparagraphs of  this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.4835GHz. Sweep=auto;

10.3 DEVIATION FROM STANDARD

No deviation.
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10.4 Test Result
Modulation Packet Hopping Number Limit Result
GFSK 1-DH1 79 15 Pass
/4-DQPSK 2-DH1 79 156 Pass
8-DPSK 3-DH1 79 15 Pass
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GFSK - 1-DH1 Test Plots

Keysight Spectrum Analyzer - SweptSA
AL

Center Freq 2.441750000 GHz B Avg Type: Log-Pwr
PHO:Fast o Trig: FreeRun AvglHold:>1001100
1FGainLow 2Auen: 30 4B
Ref Offset 189 d8 Mkr1 2.40
Ref 20.00 dBm

Wl

Stop 248350 GHz,
#VBW 300 kHz Sweep 8.000 ms (1001 pts)|

X Y F F oTH FUNCTION VALUE

79 993 0 GHz 4§72¢Bm| [ |

1/4-DQPSK - 2-DH1 Test Plots

Keysight Spectrum Analyzer - Sept SA
AL

Center Freq 2.441750000 GHz Avg Type: Log-Pwr
PHO: Fost ) Trig: Free Run AvglHold:>100100
IFGainiLow 2Atten: 30 4B

Ref Offset 189 dB
Ref 20.00 dBm

Stop 248350 GHz,

#VBW 300 kHz Sweep 8.000 ms (1001 pts)|

8-DPSK - 3-DH1 Test Plots

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.441750000 GHz ~ Avg Type: Log-Pwr
PNO:Fast o) Trig: Free Run AvglHold:>100100
IFGainiLow 2Atten: 30 4B

Ref Offset 189 dB
Ref 20.00 dBm

Stop 248350 GHz,
#VBW 300 kHz Sweep 8.000 ms (1001 pts)|
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11. DWELL TIME

Test Requirement:

FCC Part15 C Section 15.247 (a)(1)(iii)

Test Method:

ANSI C63.10:2020

Receiver setup:

RBW=1MHz, VBW=3MHz, Span=0Hz, Detector=Peak

Limit: 0.4 Second
11.1 Test Setup
RF Test Spectrum
EUT System Analyzer

11.2 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.

2. Set spectrum analyzer span = OHz;

3. Set RBW = 1MHz and VBW = 3MHz.Sweep = as necessary to capture the entire dwell time per hopping

channel. Set the EUT for DH5, DH3 and DH1 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this value varies with different modes of
operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation. The limit is specified in

one of the subparagraphs of this Section. Submit this plot(s).

11.3 DEVIATION FROM STANDARD

No deviation.

Test Report Tel: 400-688-3552

Web:www.dl-cert.com

Email: service@dl-cert.com Page 60 of 69



mailto:service@dl-cert.com

Shenzhen DL Testing Technology Co., Ltd.

Report No.: DLE-260119001R

11.4 Test Result

Pulse

odo | Fremerer Sime | Tobwl fust Peied | U Ve
1-DH1 2441 0.383 120.645 315 31600 400 Pass
1-DH3 2441 1.639 257.323 157 31600 400 Pass
1-DH5 2441 2.88 311.04 108 31600 400 Pass
2-DHA1 2441 0.392 196.392 501 31600 400 Pass
2-DH3 2441 1.634 264.708 162 31600 400 Pass
2-DH5 2441 2.884 299.936 104 31600 400 Pass
3-DH1 2441 0.392 196.392 501 31600 400 Pass
3-DH3 2441 1.642 246.3 150 31600 400 Pass
3-DH5 2441 2.887 300.248 104 31600 400 Pass

Note: Total Dwell Time (ms) = Pulse Time (ms)*Burst Count
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Test Plots

Avg Type: Log-Pwr

Ref Offset 1.89 dB
Ref 20.00 dBm

g2

Center 2441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Avg Type: Log-Pwr

Cener Freq 2.441000000 GHz
O Trig: Free Run
#Aten: 30 08

Ref Offset 189 dB
Ref 20.00 dBm

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Span 0 Hz
Sweep 31.60 s (10001 pts]

1-DH1 2441MHz Accumulated

Keysight Spectum Analyzer - Swept SA

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

1-DH3 2441MHz One Burst
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eysightSpecirom Ansyze - Swegt S5
5 :

Center Freq 2.441000000 GHz
PNO: Fast —»—  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 189 dB
Ref 20.00 dBm

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

“Avg Type:Log-Pwr

Hz

STATUS

1-DH3 2441MHz Accumulated

Keysight Spectum Analyzer - Swept SA
AL

Trig Delay-500.0 s
RO Fost —+-  Trig: Video
IFGain:Low #Atten: 30 4B

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Avg Type: Log-Pwr

[t 308.0 -12.42 dBm

=n

Keysight Spectrum Ansiyzer - Swept S&
R

Cener Freq 2.44100000 GHz

PO Fast —»—  Trig: Free Run
IFGain:Low #Atten: 30 JB

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

1-DHS 2441MHz One Burst

Avg Type: Log-Pwr

Span 0 Hz
Sweep 31.60 s (10001 pts

STATUS.

1-DH5 2441MHz Accumulated
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Keysight Spectum Analyzer - Swept SA
AL

Center Freq 2.441000000 GHz

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2441000000 GHz
Res BW 1.0 MHz

IFGain:Low

Trig Delay-500.0 s
PNO: Fost —+-  Trig: Video
#Atten: 30 4B

#VBW 3.0 MHz

Avg Type: Log-Pwr

Sweep 10.00 ms (10001 pts;

FUNCTION VALUE

2-DH1 2441MHz One Burst

Keysight Spectrum Anshyzer - Swept &
R

Cener Freq 2,441I]l]l]00 GHz

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2441000000 GHz
Res BW 1.0 MHz

: i
1FGain:Low

i s Trig: FreeRun
#Atten: 30 o8

#VBW 3.0 MHz

STATUS.

Avg Type: Log-Pwr

an 0 Hz

Sp
Sweep 31.60 s (10001 pts|

2-DH1 2441MHz Accumulated

Keysight Spectum Anslyzer - Swept SA
AL
Center Freq 2.441000000 GHz

Ref Offset 189 dB
Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Trig Delay-500.0 s
PNO:Fast -+~ 17g: Video
IFGain:Low 2Atten: 30 4B

#VBW 3.0 MHz

Avg Type: Log-Pur

AMkr1 1.634 ms|
3.04 dB

2-DH3 2441MHz One

Burst
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Keysight Spectrum Ansiyzer - Swegt SA
3 5

Cener Freq 2.441000000 GHz

Ref Offset 189 dB
Ref 20.00 dBm

Center 2.441000000 GHz

"Avg Type: LogPwr

*Fast — Trig: FreeRun
IFGain:Low #Atten: 30 dB

#VBW 3.0 MHz

STATUS

Span 0 Hz
Sweep 31.60 s (10001 pts)

2-DH3 2441MHz Accumulated

Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.441000000 GHz

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2441000000 GHz
Res BW 1.0 MHz

Trig Delay-500.0 s
RO Fost —+-  Trig: Video
IFGain:Low #Atten: 30 4B

#VBW 3.0 MHz

Avg Type: Log-Pwr

st

2-DH5 2441MHz One Burst

Keysight Specirum Anshyzer - Swept &
R

Cener Freq 2,441I]l]l]00 GHz

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2441000000 GHz
Res BW 1.0 MHz

Avg Type: Log-Par

PO Fast ~»—  Trig: Free Run
IFGain:Low #Atten: 30 B

#VBW 3.0 MHz

STATUS.

Span 0 Hz
Sweep 31.60 s (10001 pts

2-DH5 2441MHz Accumulated
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Keysight Spectum Analyzer - Swept SA
AL
Center Freq 2.441000000 GHz

IFGain:Low

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Trig Delay-800.0 ps Avg Type: Log-Pwr

PNO:Fost —+—  Trig: Video

#Atten: 30 dB.

Sweep 10.00 ms (10001 pts;

FUNCTION VALUE

3-DH1 2441MHz One Burst

(:,;gu Spectrum Analyzer - Swept SA

Cenler Freq 2441I]l]l]ﬂl]0 GHz

Faom

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

"Avg Type: LogPar

i s Trig: FreeRun

#htten: 30 B

n 0 Hz
Sweep 31.60s |1uou1 pts)

STATUS.

3-DH1 2441MHz Accumulated

Keysight Spectum Anslyzer - Swept SA
AL

Center Freq 2.441000000 GHz

ast
\Foaiiion

Ref Offset 189 dB
Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

- T
Tng Delay-800.0 ps Avg Type: Log-Pur
s Trig:Video

#Atten: 30 dB
AMKr1 1.
2

#VBW 3.0 MHz

3-DH3 2441MHz One Burst
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Keysight Spectrum Ansiyzer - Swegt SA
3 5

Center Freq 2.441000000 GHz e o rar
PNO: Fast —»—  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 189 dB
Ref 20.00 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts)

s STATUS

3-DH3 2441MHz Accumulated

Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.441000000 GHz “Trg Doy 890055 Ava Type: Log P
POt Tost —-  Trig: Video
IF Gain:Low #Atten: 30 dB

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2441000000 GHz
#VBW 3.0 MHz Sweep 10.00 ms (10001 pts)

3-DH5 2441MHz One Burst

Keysight Specirum Anshyzer - Swept &
R

Cener Freq 2,441I]l]l]ﬂl]0 GHz Avw Type: Log-Pwr
NO: Fast ~»— Trig: Free Run
IF Gain:Low #Atten: 30 dB

Ref Offset 1.89 dB
Ref 20.00 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts]
s STATUS|

3-DH5 2441MHz Accumulated
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12. Antenna Requirement

Standard requirement: FCC Part15 C Section 15.203 /247(c)

15.203 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 permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator, the manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point operations
may employ transmitting antennas with directional gain greater than 6dBi provided the maximum conducted
output power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna
exceeds 6dBi.

EUT Antenna:

The antenna is Internal antenna, the best case gain of the antennas is 1.38dBi, reference to the appendix Il for
details.
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13. Test Setup Photo

Reference to the appendix | for details.

14. EUT Constructional Details

Reference to the appendix Il for details.

XK END OF REPORT 656 5% %% %%
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