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Temperature: 25C Relative Humidity: |50%

/4-DQPSK(2Mbps)— _
00/39/78 CH Test Voltage: DC 3.8V

Test Mode:

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SENSEPULEE] ALIGN AUTOD 09:12:18AM Aug 02, 2021
[Center Freq 12.515000000 GHz . Avg Type: Log-Pwr TRACE[[[2 3458
PNO:Fast 0 1rig:FreeRun TYPELM Wb
IFGain:Low #Atten: 30 dB cerfP PPPPP
Ref Offset 0.6 dB Mkr1 2.402 GHz|
10 dBidiv__Ref 13.52 dBm 3.523 dBm
Log 1
352
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Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
N 1 f 2.402 GHz 3523 dBm
2 N 1 f 2777 GHz 56.664 dBm
3N 1 f 5.773 GHz 56.807 dBm
4 N 1 f 24.176 GHz 47.103 dBm
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39 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 & AC SEMSE:PULSE ALIGN AUTO 09:17:08 AM &Aug 02, 2021
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACEJ1 345 &
PNO: Fast 0 Trig: Free Run TYPE|M Wik
IFGain:Low #Atten: 30 dB veT|P PR FPP
Ref Offset0.5 dB Mkr1 2.452 GHz
10dBidiv Ref 13.10 dBm 3.098 dBm
Log ’1
310
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ABD ~16.37 ciBm|
2583
k| 4
469 > 3 e
6.8 b L~ WS WWM
IR [ TP ST v
ok
783
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
N 1 f 2.452 GHz 3.098 dBm
2 N 1 f 3.001 GHz 57.237 dBm
3N 1 f 5548 GHz £56.682 dBm
4 N 1 f 24276 GHz -47.476 dBm
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Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC SEMSE:PULSE ALIGN AUTD 09:14:29 AM Aug 02, 2021
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACEJ1 345 &
PNO:Fast (0 1rig:FreeRun TYPE| M kit
IFGain:Low #Atten: 30 dB veT|P PR FPP
Ref Offset0.5 dB Mkr1 2.477 GHz
10 didiv_ Ref 12.19 dBm 2.186 dBm
Log 01
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Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
N 1 f 2477 GHz 2.186 dBm
2 N 1 f 3.051 GHz 57.254 dBm
3N 1 f 5.548 GHz 56.312 dBm
4 N 1 f 24.476 GHz -47.976 dBm
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00 CH

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 09:11:43 &M 4ug 02, 2021
[Center Freq 2.353500000 GHz i Avg Type: Log-Pwr TRACE[] -2 a56
PNO:Fast (0 1rig:Free Run TYPE|M
IFGain:Low #Atten: 30 dB oerfP PPPPP
Ref Offset 0.5 dB Mkr1 2.401 97 GHz|
10 ¢Bidiv__Ref 14.10 dBm 4.104 dBm
Log .1 =
410 L
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Start 2.30000 GHz Stop 2.40700 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 10.27 ms (1001 pts)
2.40197 GHz 4.104 dBm
2 2.329 85 GHz 58536 dBm
3 2.399 40 GHz £5.801 dBm
4 2.400 05 GHz £2.481 dBm
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Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMNSEPULSE] ALIGNAUTO 09:16:39 AM Aug 02, 2021

[Center Freq 2.441000000 GHz i Avg Type: Log-Pwr TRACE[] 3956

PNO:Fast (0 1rig:FreeRun TYPE| M Wik ihitde-

IFGain:Low #Atten: 30 dB DETP PRPFP

Ref Offset 0.5 dB Mkr1 2.441 00 GHz|

10 dBidiv__ Ref 13.64 dBm 3.640 dBm
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Center 2.44100 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts)

2.44100 GHz 3.640 dBm

SoWONONRWN

=

v

=
|»

MSG

|s'm'rus ‘

A 1/F, Building B, Zhuoke Science Park, No.180 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co., Ltd. Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Http:/www stsapp.com E-mail: sts@stsapp.com




e
g Page 42 of 75

Report No.: STS2107141

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMNSEPULSE] ALIGNAUTO 09:13:59 AM Aug 02, 2021

[Center Freq 2.487500000 GHz | ) Avg Type: Log-Pwr TRACE[1 2356

PNO:Fast (0 1rig:FreeRun TYPE| M Wik ihitde-

IFGain:Low #Atten: 30 dB oeT|P PRPFP

Ref Offset0.5 dB Mkr1 2.480 000 GHz|

E%gsmiv Ref 12.85 dBm 2.845 dBm
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Start 2.47500 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)

N f 2.480000 GHz 2845 dBm
2 N 1 f 2.483500 GHz £8.100 dBm
3N 1 f 2496825 GHz £8.199 dBm
4 N 1 f 2.498 100 GHz £7.148 dBm
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For Hopping Band edge
1/4-DQPSK

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 09:35:44 AM 4ug 02, 2021
[Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[] 2456
PNO:Fast (0 1rig:Free Run TYPE|M
IFGain:Low #Atten: 30 dB oerfP PPPPP
Ref Offset 0.5 dB Mkr1 2.401 970 GHz
(0 geidly__Ref 14.10 dBm 4.096 dBm
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Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMNSEPULSE] ALIGNAUTO 09:37:55 AM Aug 02, 2021
[Center Freq 2.489500000 GHz ) Avg Type: Log-Pwr TRACE|1 23456
PNO: Fast Trig: Free Run TYPE| M Wik ihitde-
IFGain:Low #Atten: 30 dB peT|fP PRFFPP
Ref Offset 0.5 dB Mkr1 2.479 000 GHz
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Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.067 ms (1001 pts)
N 1 2.479000 GHz 3.083 dBm
2 N 1 f 2.483515 GHz £8.267 dBm
3 N 1 f 2.491 054 GHz £7.049 dBm
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Temperature: 25C Relative Humidity: |50%

Test Mode: 8DPSK(3Mbps) -00/39/78 CH |Test Voltage: DC 3.8V

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S08  AC SENSE:PULE ALIGN AUTO 09:52:25 AM AUgO2, 2021
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACE[T -3 456
PNO: Fast 0 Trig: Free Run TYPE| VI it
IFGain:Low #Atten: 30 dB cer|P PPPPP
Mkr1 2.402 GHz|
Ref Offset 0.5 dB
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Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
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Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:PULEE] ALIGN AUTD 09:40:07 &M Aug 02, 2021
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Agilent Spectrum Analyzer - Swept SA

RL RF 50 & AC SEMSE:PULSE ALIGN AUTO 09:55:354M Aug 02, 2021
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACEJ1 345 &
PNO:Fast (0 1rig:FreeRun TYPE| M kit
IFGain:Low #Atten: 30 dB veT|P PR FPP
Ref Offset 0.5 dB Mkr1 2.477 GHz
10 didiv__ Ref 11.99 dBm 1.994 dBm
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Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
N 1 f 2477 GHz 1.294 dBm
2 N 1 f 3.176 GHz 57.072 dBm
3N 1 f 4.999 GHz 56.492 dBm
4 N 1 f 24.800 GHz 47732 dBm
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00 CH

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 09:51:54 AM 4ug 02, 2021
[Center Freq 2.353500000 GHz i Avg Type: Log-Pwr TRACE[L -z a56
PNO:Fast (0 1rig:Free Run TYPE|M
IFGain:Low #Atten: 30 dB oerfP PPPPP
Ref Offset 0.5 dB Mkr1 2.401 97 GHz|
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Log &1
400 ]\
B0
160 <1600 ciBm)|
60
B0 i l\‘l
460
2
560 y \
YRR N 'SR, S A b I PN Py S A Tl
-66.0
760
Start 2.30000 GHz Stop 2.40700 GHz
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3 2.399 40 GHz £5.491 dBm
4 2.400 05 GHz £2.788 dBm
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Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMNSEPULSE] ALIGNAUTO 09:39:38 AM Aug 02, 2021

[Center Freq 2.441000000 GHz Avg Type: Log-Pwr TRACE[] 3956
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMNSEPULSE] ALIGNAUTO 09:56:05 AM Aug 02, 2021
[Center Freq 2.487500000 GHz . Avg Type: Log-Pwr TRACE[1 2245 6
PNO:Fast (0 1rig:FreeRun TYPE| M Wik ihitde-
IFGain:Low #Atten: 30 dB DETP PRPFP
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Res BW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)
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For Hopping Band edge

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 10:10:29 AM Aug 02, 2021
[Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[1[2 2456
PNO: Fast ) Trig: Free Run TYPE(M
IFGain:Low #Atten: 30 dB ETP PPPPP
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5. NUMBER OF HOPPING CHANNEL

5.1 LIMIT
FCC Part 15.247,Subpart C
] o FrequencyRange
Section Test ltem Limit Result
(MHZz)
15.247 Number of Hopping
(a)(1)iil) Channel 215 2400-2483.5 PASS
Spectrum Parameters Setting
Attenuation Auto
Span Frequency > Operating FrequencyRange
RB 300KHz
VB 300KHz
Detector Peak
Trace Max Hold
Sweep Time Auto
5.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.
b. Spectrum Setting: RBW= 300KHz, VBW=300KHz, Sweep time = Auto.

5.3 TEST SETUP

Specturm -

Analyzer cUT

5.4 EUT OPERATION CONDITIONS
Please refer to section 3.1.4 of this report.
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5.5 TEST RESULTS

Temperature: 25C Relative Humidity: |60%

Test Mode: Hopping Mode -GFSK Mode |Test Voltage: DC 3.8V

Number of Hopping Channel 79
Hopping channel

Agilent Spectrum Analyzer - Swept SA
F S0 AC SENSE:FULEE| ALIGNAUTO 09:04:58 AM Aug (12, 2021
‘ Avg Type: Log-Pwr TRaCE[L ~ 24506

RL Rl
Center Freq 2.441750000 GHz

PR, ) gacem 48 Tk R
Mkr2 2.479 909 5 GHZ|
Ref Offset 05 dB
108y Ref 17.13 dBm 4.76 dBm|
Log T 2]
713
B A T T e T Il [y 3 i
129 l \
229 I l
e ﬂ{/ \1
-429
528 W
629
<7289
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 300 kHz #VBW 300 kHz

[ FUNCTION | FUNCTION WIDTH

2.402 087 6 GHz 6.13dBm
N 1 f 24799095 GHz 476 dBm
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6. AVERAGE TIME OF OCCUPANCY

6.1 LIMIT
FCC Part 15.247,Subpart C
) o FrequencyRange
Section Test Item Limit Result
(MHz)
15.247 Average Time 0.4sec 2400-2483.5 PASS
(a)(1)(iii) of Occupancy

6.2 TEST PROCEDURE
. The transmitter output (antenna port) was connected to the spectrum analyzer.

. Set RBW =1MHz/VBW =3MHz.

. Use a video trigger with the trigger level set to enable triggering only on full pulses.

. Sweep Time is more than once pulse time.

Set the center frequency on any frequency would be measure and set the frequency span to

" Zero span.

. Measure the maximum time duration of one single pulse.

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

. Measure the maximum time duration of one single pulse.

. DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time
slots RX, 1 time slot TX). So the number of pulses in the observation period of 31.6 seconds is
3.37 x 31.6 = 106.6.

j. DH3 Packet permit maximum 1600/ 79 / 4 = 5.06 hops per second in each channel (3 time

slots RX, 1 time slot TX). So the number of pulses in the observation period of 31.6 seconds
is 5.06 x 31.6 = 160.

k. DH1 Packet permit maximum 1600/ 79/ 2 = 10.12 hops per second in each channel (1 time

slot RX, 1 time slot TX). So the number of pulses in the observation period of 31.6 seconds

is 10.12 x 31.6 = 320.

V)

—0Q ., O QOO0 T

6.3 TEST SETUP

Specturm -

Analyzer EUT

6.4 EUT OPERATION CONDITIONS

Please refer to section 3.1.4 of this report.

A 1/F, Building B, Zhuoke Science Park, No.180 Chongging Road, HepingShequ, Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co., Ltd. l Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Http:/www stsapp.com E-mail: sts@stsapp.com




)

Report No.: STS2107141W03

Ry
— Page 52 of 75

6.5 TEST RESULTS
Temperature: 25C Relative Humidity: |50%
Test Mode: GFSK(1Mbps)-DH1/DH3/DH5 |Test Voltage: DC 3.8V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
DHA1 middle 0.385 0.123 0.4
DH3 middle 1.642 0.263 0.4
DH5 middle 2.888 0.308 0.4
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CH39-DH1

Dwell Time

Line1 :0.429ms
Line2:0.814ms

| Pulse Width :0.385ms
Dwell Time: 0.123s

(aBm)

[ 1o [RES)
(ms)

CH39-DH3

Dwell Time

Line1:0.840ms
Line2 :2.482ms

1 Puise Width :1.642ms
Dwell Time: 0.263s

(aBm)

[ i) 20 ECRERES)
(ms)

CH39-DH5

Dwell Time

Line1:0.600ms
Line2 :3.488ms
1 Puise Width :2.888mf
Dwell Time: 0.308s

(aBm)

[ 10 70 70 2000
(ms)
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Temperature: 25C Relative Humidity: |50%
) m/4-DQPSK(2Mbps)— .
Test Mode: >DH1/2DH3/2DH5 Test Voltage: DC 3.8V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
2DH1 middle 0.391 0.125 0.4
2DH3 middle 1.642 0.263 0.4
2DH5 middle 2.895 0.309 0.4
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CH39-2DH1

Dwell Time

Line1 :0.428ms

Line2 :0.819ms L~ W
*| Pulse Width :0.391ms

Dwell Time: 0.125s

(aBm)

[ 1o [RES)
(ms)

CH39-2DH3

Dwell Time

Line1:0.840ms
Line2 :2.482ms 1
Pulse Width :1.642ms
Dwell Time: 0.263s

(aBm)

[ i) 20 ECRERES)
(ms)

CH39-2DH5

Dwell Time

Line1:0.600ms
Line2 :3.496ms -
Pulse Width :2.895mg
Dwell Time: 0.309s

(aBm)

[ 10 70 70 2000
(ms)
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Temperature: 25C Relative Humidity: |50%
. 8DPSK(3Mbps)— .
Test Mode: 3DH1/3DH3/3DH5 Test Voltage: DC 3.8V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
3DH1 middle 0.390 0.125 04
3DH3 middle 1.642 0.263 0.4
3DH5 middle 2.892 0.308 0.4
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CH39-3DH1

Dwell Time

Line1 :0.429ms

Line2:0.819ms
*| Pulse Width :0.390ms

Dwell Time: 0.125s

(aBm)

[ 1o [RES)
(ms)

CH39-3DH3

Dwell Time

Line1:0.840ms
Line2 :2.482ms I
Pulse Width :1.642ms
Dwell Time: 0.263s

eibitinarl e ey

[ i) 20 ECRERES)
(ms)

CH39-3DH5

Dwell Time

Line1:0.600ms
Line2 :3.492ms v
Pulse Width :2.892mg
Dwell Time: 0.308s

(aBm)

o s

[ 10 70 70 2000
(ms)
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7. HOPPING CHANNEL SEPARATION MEASUREMENT

7.1 LIMIT
Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > 20 dB Bandwidth or Channel Separation
RB 30 kHz (20dB Bandwidth) / 30 kHz (Channel Separation)
VB 100 kHz (20dB Bandwidth) / 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto

7.2 TEST PROCEDURE
a. The transmitter output (antenna port) was connected to the spectrum analyser in peak hold
mode.
b. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for 20
dB bandwidth measurement.
c. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for
channel separation measurement.

7.3 TEST SETUP

Specturm -
Analyzer

EUT

7.4 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.
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7.5 TEST RESULTS
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Report No.: STS2107141W03

Temperature: 25°C Relative Humidity: [50%
. CHOO / CH39 / CH78 .
Test Mode: (GFSK(1Mbps) Mode) Test Voltage: DC 3.8V
Mark1 Mark2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2401.831 2402.830 0.999 0.875 Complies
2441 MHz 2440.831 2441.830 0.999 0.925 Complies
2480 MHz 2478.831 2479.830 0.999 0.875 Complies

For GFSK: Ch. Separation Limits: > 20dB bandwidth
CHO00 -1Mbps

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 08:59:34 AM 4ug 02, 2021

[Center Freq 2.402500000 GHz i Avg Type: Log-Pwr TRACE[1[2 2456
PHO: Wide Trig: Free Run TYRE[]
IFGain:Low #Atten: 30 dB ETP PPPPP
MKkr2 2.402 830 GHz
Ref Offset 05 dB
10 dBidiv__ Ref 15.83 dBm 5.859 dBm
Log 7 '2
563
4.7 J/\ PN \Wz‘/\f\n /\‘w
142 r""-ﬂ\/\/ Aoy = ,:\uf\j L\u\/"\r\ V,,\ ,—‘(dj
e N A Vel
AW
42 £
04,2 [Pt .,/
542
-bd.2
742
Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz

FUMNCTION 'wW/DTH

[Wlwooe feso] % ] — ] owron |
2.401 831 GHz 5.84 dBm
2.402 830 GHz 586 dBm
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CH39 -1Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF So0@  AC SEMNSE:PULSE] ALIGN AUTO 09:01:03 AM &ug 02, 2021
[Center Freq 2.441500000 GHz . Avg Type: Log-Pwr TRACE[T - 345 6
PHO: Wide 0 Ttig:Free Run TYPE| I bikiihé-
IFGain:Low #Atten: 30 dB peTfP PPPPP
Mkr2 2.441 830 GHz
Ref Offset 05 <dB

10 dB/div__ Ref 15.73 dBm 5.748 dBm

-od 1 (3

573

o AN A\ - A_A

143 W\‘f\*\ J\f"dj Lm\v‘""‘\ »'W“/ N \M‘\ wwﬂ v
- Y T AT

<343

-14.3

543

643

-74.3

Center 2.441500 GHz Span 3.000 MHz

Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)
= ] FUNCTION WIDTH
N 1 f 2440831 GHz 531 dBm

N 1 f 2.441 830 GHz 5.75dBm

_SoVE~NANREW

|~
|s
£

IM SG ‘ |5TATUS ‘

CH78 -1Mbps

Agilent Spectrum Analyzer - Swept SA

RL [& S0 AC SENSEIPULSE ALIGN AUTO 09:03:03 AM Aug 02, 2021
[Center Freq 2.479500000 GHz i Avg Type: Log-Pwr TRACE[T - 3456
PNO: Wide o 1rig:Free Run TYPE| IV Wikt

IFGain:Low #Atten: 30 dB DETP PPPPP

Ref Offset0.5 dB Mkr2 2.479 830 GHz

19 gBidiv Ref 14.65 dBm 4.658 dBm

466 ! [ &
5 \'\nu'\ [\M I’/\\\M—r\ \w 2
o =’ ™, P S
254 AT \'\r/""ﬂw \/\,,\

T
-35.4 L“\Ll\
454 Forr Piad
554
-B5.4
754
Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

[ < ] v ] von [ rcronwo
N 1 f 2478831 GHz 5.01 dBm
N 1 f 2479830 GHz 466 dBm

_~owO~NONLW

N
53

I3
(8
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Report No.: STS2107141W03

Temperature: 25°C Relative Humidity: |50%
. CHO0 / CH39 / CH78 .
Test Mode: (11/4-DQPSK(2Mbps) Mode) Test Voltage: DC 3.8V
Mark1 Mark2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2402.110 2403.109 0.999 0.756 Complies
2441 MHz 2441.110 2442.109 0.999 0.756 Complies
2480 MHz 2479.110 2480.109 0.999 0.757 Complies

For /4-DQPSK(2Mbps): Ch. Separation Limits: > two-thirds 20dB bandwidth
CHO00 -2Mbps

Agilent Spectrum Analyzer - Swept SA

SEMNSEPULSE] ALIGNAUTO 09:25:23 AM AL 02, 2021

[Center Freq 2.402500000 GHz . Avg Type: Log-Pwr TRACE[T - 3456
PNO: Wide o 1rig:Free Run TYPE| M ikt
IFGain:Low #Atten: 30 dB DETfP PPPPP
Mkr2 2.403 109 GHz|
Ref Offset 0.5 dB
10 dBidiv__ Ref 13.52 dBm 3.530 dBm
-og 1 2
382 ’
AN WAVAN AV N
185 Nw (WJ vf\Pfr\,f—wJ
255 /"f
35 W/‘j
455
-55.5
B8
785
Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz

FUNCTION WIDTH

FUNCTION

N 1 f
N 1 f

1 353 dBm
353 dBm

2.402 110 GHz
2.403 109 GHz

3
4
5
6
T
8
9
0
1

=
@ & s
o
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CH39 -2Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF So0@  AC SEMNSE:PULSE] ALIGN AUTO 09:28:05 AM &ug 02, 2021
[Center Freq 2.441500000 GHz ) Avg Type: Log-Pwr TRACE[1 0345 6
PHO: Wide 50 Trig: Free Run THPE I Uil
IFGain:Low #Atten: 30 dB oerfP PPPPP
Mkr2 2.442 109 GHz
Ref Offset 05 <B
10 ¢Bidiv__Ref 13.51 dBm 3.528 dBm
Log 1 ’2
351
e ﬂ\m N VAN ™, \M N
s ’\,\r“’,\\v "wr\/—\/ \,r‘mwnf \[V’r\\ﬂ«\,,v-/
%5
85
465
-56.5
65
765
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)
= ] FUNCTION WIDTH
N 1 f 2.441 110 GHz 3.12dBm
N 1 f 2.442 109 GHz 353 dBm
3
4
5
6
7
8
9
o L
1 -
@ | &
IMEG‘ |5TATUS‘

CH78 -2Mbps

Agilent Spectrum Analyzer - Swept SA

RL [& S0 AC SENSEIPULSE ALIGN AUTO 09:31:39 AM Aug 02, 2021

[Center Freq 2.479500000 GHz i Avg Type: Log-Pwr TRACE[T - 3456

PNO: Wide o 1rig:Free Run TYPE| IV Wikt

IFGain:Low #Atten: 30 dB DETP PPPPP

Ref Offset0.5 dB Mkr2 2.480 109 GHz

jodeidiv__Ref 12.90 dBm 2.220 dBm
og T 5

280

7.10 \“ N N\-\ F\»«/\
a7 \A"WW \MM\}M M—/\W\\w\

i -
71 R

571

B71

771

Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

[ < ] v ] von [ rcronwo
N 1 f 2479110 GHz 256 dBm
N 1 f 2.480 109 GHz 222dBm

_~owO~NONLW

N
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Report No.: STS2107141W03

Temperature: 25°C Relative Humidity: |50%
. CHO0 / CH39 / CH78 .
Test Mode: (8DPSK(3Mbps)Mode) Test Voltage: DC 3.8V
Mark1 Mark2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2401.981 2402.983 1.002 0.772 Complies
2441 MHz 2440.981 2441.983 1.002 0.772 Complies
2480 MHz 2478.981 2479.980 0.999 0.772 Complies

For 8DPSK(3Mbps):Ch. Separation Limits: > two-thirds 20dB bandwidth
CHO00 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 10:00:24 AM Aug 02, 2021
[Center Freq 2.402500000 GHz i Avg Type: Log-Pwr TRACE[] 2456
PNO: Wide Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB oerlP PPPPP
MKkr2 2.402 983 GHz
Ref Offset 05 dB
10 dBidiv__Ref 13.45 dBm 3.412 dBm
Log T .2
345
e / \,ﬁ\ AWAVEN S
166 /Urv\. N )'"‘/ e n./"J mﬂw\/\:\ ""J
66
6
56 /'\/
SEB
£55
766
Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)
[MRR[WODELTRCfsCLl = ] v [ _FUNCTION [ FUNCTIONWD FUNCTION VALUE
1 N 1 f 2.401981 GHz 3.40dBm
N 1 f 2402983 GHz 341dBm
| 3 -
IMSG ISTATUS
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CH39 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF 500G AC SENSE:PULSE| ALIGN AUTO 10:04:16 AM Aug 02, 2021
[Center Freq 2.441500000 GHz ) Avg Type: Log-Pwr TRACE[1 0345 6
PHO: Wide 50 Trig: Free Run THPE I Uil
IFGain:Low #Atten: 30 dB oerfP PPPPP
Mkr2 2.441 983 GHz|
Ref Offset0.5 dB
10 dBidiv__Ref 13.55 dBm 3.378 dBm
Log 7 §2
385
P N AW WAV ~ S
- A A ey
S
B5
ES
-56.5
B
785
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)
[ = ] FUNCTION WIBTH
N 1 f 2440981 GHz 3.05 dBm
N 1 f 2.441983 GHz 3.38dBm
3
4
5
[
7
]
9
o L
1 v
@ | &
IMEG‘ |5TATUS‘

CH78 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S08  AC SENSEPULSE ALIGH AUTO 10:06:34 AM Aug 02, 2021
[Center Freq 2.479500000 GHz i Avg Type: Log-Pwr TRACE[T - 3456
PNO: Wide o 1rig:Free Run TYPE| IV Wikt

IFGain:Low #Atten: 30 dB DETIP PPPP P

Ref Offset 0.5 dB Mkr2 2.479 980 GHz
[9dBidiv__Ref 12.36 dBm 2.063 dBm

1
236

{2
764 APA U/ \r\f\\ ™ f\\ﬂf"\
P I ST Al (s A Mﬁ"\h ,
- w
ATE \

—

S
—t

N
576
-B7 B
7786
Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

[ < ] v ] von [ rcronwo
N 1 f 2478981 GHz 2.38dBm
N 1 f 2479980 GHz 2.06 dBm
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8. BANDWIDTH TEST

8.1 LIMIT
FCC Part15 15.247,Subpart C
] o FrequencyRange
Section Test Item Limit Result
(MHz)
15.247 (a)(1) Bandwidth N/A 2400-2483.5 PASS
Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation
RB 30 kHz (20dB Bandwidth) / 30 kHz (Channel Separation)
VB 100 kHz (20dB Bandwidth) / 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto
8.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.
b. Spectrum Setting: RBW= 30KHz, VBW=100KHz, Sweep time = Auto.

8.3 TEST SETUP

Specturm w
Analyzer

EUT

8.4 EUT OPERATION CONDITIONS
Please refer to section 3.1.4 of this report.
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8.5 TEST RESULTS

Temperature: 25°C Relative Humidity: [50%

GFSK(1Mbps)
CHOO0/CH39/C78

Test Mode: Test Voltage: DC 3.8V

E 20dB Bandwidth
requency (MHz) Result

2402 MHz 0.8751 PASS
2441 MHz 0.9252 PASS
2480 MHz 0.8746 PASS

CHO00 -1Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC SERSE:PULSE ALIGN AUTO 08:44:32 AM Aug 02, 2021
Center Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device:BTS
10 dB/div Ref 20.00 dBm
liLog
10.0
0.00
-10.0 —
-20.0
-30.0
-A00——
-60.0
-60.0
-70.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 12.4 dBm
847.16 kHz
Transmit Freq Error -15.422 kHz OBW Power 99.00 %
x dB Bandwidth 875.1 kHz x dB -20.00 dB
IMSG |5TATUS‘
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Agilent Spectrum Analyzer - Occupied BW

Page 67 of 75

CH39 -1Mbps

Report No.: STS2107141W03

RF S0G  AC SENSEPULEE] ALIGN AUTO 08:47:00 AM 4ug 02, 2021
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Held:> 10110
#IFGain:Low #Atten: 30 dB Radio Device:BTS
10 dB/div Ref 20.00 dBm
liLog
100
0on
100
200
-30.0
-40.0
-50.0
600
-70.0
Center 2.441 GHz Span 2 VIHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 11.9 dBm
850.00 kHz
Transmit Freq Error -12.294 kHz OBW Power 99.00 %
x dB Bandwidth 925.2 kHz x dB -20.00 dB
IMSG |STATUS‘

CH78 -1Mbps

Agilent Spectrum Analyzer - Occupied BW

So0@  AC

SERSE:PULSE ALIGN AUTO 08:48:50 AM Aug 02, 2021
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device:BTS
10 dB/div Ref 20.00 dBm
liLog
10.0
0.00
-10.0 =
-20.0 -
-30.0
-40.0 —4
-60.0
-60.0
-70.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 11.2 dBm
847.24 kHz
Transmit Freq Error -19.411 kHz OBW Power 99.00 %
x dB Bandwidth 874.6 kHz x dB -20.00 dB
IMSG |5TATUS‘
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d
Temperature: 25°C Relative Humidity: |50%
. m/4-DQPSK(2Mbps) .
Test Mode: CHO0 / CH39 / C78 Test Voltage: DC 3.8V
20dB Bandwidth

Frequency (MHz) Result
2402 MHz 1.134 PASS
2441 MHz 1.134 PASS
2480 MHz 1.136 PASS

Shenzhen STS Test Services Co., Ltd.

Agilent Spectrum Analyzer - Occupied BW

CHO00 -2Mbps

SEMNSEPULSE] ALIGNAUTO

0%:11:11 AM Aug 02, 2021

RL
Center Freq 2.402000000 GHz |

#IFGain:Low

Center Freq: 2.402000000 GHz
Trig: Free Run Avg|Held:>10/10

#Atten: 30 dB

Radio Std: None

Radic Device: BTS

liLog

10 dB/div Ref 20.00 dBm

100

0.00

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.402 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 2 MHz
Sweep 2.733 ms

Occupied Bandwidth
1.0862 MHz
-24,620 kHz
1.134 MHz

Transmit Freq Error
x dB Bandwidth

Total Power 10.2 dBm

OBW Power
x dB

99.00 %
-20.00 dB

MSG

|s'm'rus ‘
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CH39 -2Mbps

Agilent Spectrum Analyzer - Occupied BW

ALIGN AUTO 09:16:07 AM Aug 02, 2021
Center Freq 2.441000000 GHz : 2.441000000 GHz Radio Std: None
o T Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dB/div Ref 20.00 dBm
liLog
100

0.00

-10.0
-20.0

-30.0
-40.0

-50.0

-60.0

-70.0

Center 2.441 GHz Span 2 VHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms

Occupied Bandwidth Total Power 9.67 dBm
1.0858 MHz

Transmit Freq Error -24.068 kHz OBW Power 99.00 %
x dB Bandwidth 1.134 MHz x dB -20.00 dB

MSG

|STATUS ‘

CH78 -2Mbps

Agilent Spectrum Analyzer - Occupied BW
RF

Center Freq 2.480000000 GHz

ALIGH AUTO 09:13:22 AM Aug 02, 2021
‘ Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dB/div Ref 20.00 dBm
liLog

100

000

-10.0

-20.0

-30.0

-40.0

-50.0

-G0.0

-70.0

Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms

Occupied Bandwidth Total Power 8.86 dBm
1.0878 MHz

Transmit Freq Error -26.987 kHz OBW Power 99.00 %
x dB Bandwidth 1.136 MHz x dB -20.00 dB

MSG

|5TATUS ‘
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Temperature: 25°C Relative Humidity: |50%
. 8DPSK(3Mbps) .
Test Mode: CHO0 / CH39 / CH78 Test Voltage: DC 3.8V
20dB Bandwidth

Frequency (MHz) Result
2402 MHz 1.158 PASS
2441 MHz 1.158 PASS
2480 MHz 1.158 PASS

Shenzhen STS Test Services Co., Ltd.

Agilent Spectrum Analyzer - Occupied BW

CHO0 -3Mbps

SEMNSEPULSE]

ALIGNAUTO

09:51:17 AM ALg 02, 2021

Center Freq 2.402000000 GHz |

#IFGain:Low

Center Freq: 2.402000000 GHz

Trig: Free Run
#Atten: 30 dB

Radio Std: None
Avg|Hold:>10/10
Radio Device: BTS

liLog

10 dB/div Ref 20.00 dBm

100

0.00

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.402 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 2 VHz
Sweep 2.733 ms

Occupied Bandwidth
1.1062 MHz
-20.521 kHz
1.158 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

9.85 dBm

99.00 %
-20.00 dB

MSG

A 1/F, Building B, Zhuoke Science Park, No.180 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Http:/f'www stsapp.com E-mail: sts@stsapp.com
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CH39 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC SENSE:PULSE ALIGN AUTO 09:39:06 AM Aug 02, 2021
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20.00 dBm
liLog
100
0.00
-10.0
200
-30.0
-40.0
-50.0
-60.0
-70.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 9.48 dBm
1.1063 MHz
Transmit Freq Error -19.028 kHz OBW Power 99.00 %
x dB Bandwidth 1.158 MHz x dB -20.00 dB
IMSG |STﬂTUS‘

CH78 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC SERSE:PULSE ALIGN AUTO 09:55:28 AM Aug 02, 2021
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device:BTS
10 dB/div Ref 20.00 dBm
liLog
10.0
0.00
-10.0
-20.0
-30.0
-40.0
-60.0
-60.0
-70.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 8.51 dBm
1.1071 MHz
Transmit Freq Error -22.703 kHz OBW Power 99.00 %
x dB Bandwidth 1.158 MHz x dB -20.00 dB
IMSG |5TATUS‘

A 1/F, Building B, Zhuoke Science Park, No.180 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
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9. OUTPUT POWER TEST

9.1 LIMIT
FCC Part 15.247,Subpart C
Section Test Item Limit Frequency Range (MHz) | Result
1 W or 0.125W
if channel separation >
15.247 Output 2/3 bandwidthprovided 2400-2483.5 PASS
(@)(1)&(b)(1) Power |thesystems operatewith an
output power no greater
than125 mW(20.97dBm)

9.2 TEST PROCEDURE

This is an RF-conducted test to evaluate maximum peak output power. Use a direct connection
between the antenna port of the unlicensed wireless device and the spectrum analyzer, through
suitable attenuation. The hopping shall be disabled for this test:

a) Use the following spectrum analyzer settings:

1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.

2) RBW > 20 dB bandwidth of the emission being measured.

3) VBW = RBW.

4) Sweep: Auto.

5) Detector function: Peak.

6) Trace: Max hold.

b) Allow trace to stabilize.

c) Use the marker-to-peak function to set the marker to the peak of the emission.

d) The indicated level is the peak output power, after any corrections for external attenuators and
cables.

e) A plot of the test results and setup description shall be included in the test report.

NOTE—A peak responding power meter may be used, where the power meter and sensor system
video bandwidth is greater than the occupied bandwidth of the unlicensed wireless device, rather
than a spectrum analyzer.

PKPM1 Peak power meter method:

The maximum peak conducted output power may be measured using a broadband peak RF
power meter. The power meter shall have a video bandwidth that is greater than or equal to the
DSS bandwidth and shall use a fast-responding diode detector.

9.3 TEST SETUP

Power Sensor | g EUT

9.4 EUT OPERATION CONDITIONS

Please refer to section 3.1.4 of this report.
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9.5 TEST RESULTS
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Temperature: 25°C Relative Humidity: [60%
Test Voltage: DC 3.8V
Peak Power HIEE Limit
Channel Frequency Power
1 Number (MHz)
(dBm) (dBm) (dBm)
0 2402 6.02 4.67 30.00
GFSK(1M) 39 2441 5.97 3.96 30.00
78 2480 5.95 3.17 30.00
Note: the channel separation >20dB bandwidth
Peak Power T Limit
Channel Frequency Power
IS Number (MHz)
(dBm) (dBm) (dBm)
0 2402 6.08 2.19 20.97
T/4-DAPSK( 39 2441 5.45 1,55 20.97
2M)
78 2480 4.64 0.70 20.97
Note: the channel separation >2/3 20dB bandwidth
Peak Power PUETERE Limit
Channel Frequency Power
Mgl Number (MHz)
(dBm) (dBm) (dBm)
0 2402 6.46 2.24 20.97
8-DPSK(3M) 39 2441 5.77 1.51 20.97
78 2480 4.98 0.72 20.97

Note: the channel separation >2/3 20dB bandwidth
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10. ANTENNA REQUIREMENT

10.1 STANDARD REQUIREMENT
15.203 requirement: For intentional device, according to 15.203: 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.

10.2 EUT ANTENNA
The EUT antenna is External Antenna. It comply with the standard requirement.
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APPENDIX-PHOTOS OF TEST SETUP
Note: See test photos in setup photo document for the actual connections between Product and

support equipment.
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