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For Band edge(it's also the reference level for conducted spurious emission)

Report No.: SHATBL2110016W01

CH 00

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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For Hopping Band edge
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8DPSK

Agilent Spectrum Analyzer - Swept SA

Report No.: SHATBL2110016W01
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5. NUMBER OF HOPPING CHANNEL

5.1 LIMIT
FCC Part 15.247,Subpart C
) o FrequencyRange
Section Test Item Limit Result
(MHz)
15.247 Number of Hopping .
(a)(1)(iii 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
P = EUT
Analyzer
5.4 EUT OPERATION CONDITIONS
Please refer to section 3.1.4 of this report.
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-01 Release date:2021-09-01 Version No.A/0
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5.5 TEST RESULTS

Temperature: 25C Relative Humidity: |60%

Test Mode: Hopping Mode -GFSK Mode |Test Voltage: AC 120V
Number of Hopping Channel 79

Hopping channel
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6. AVERAGE TIME OF OCCUPANCY
6.1 LIMIT

FCC Part 15.247,Subpart C

. . FrequencyRange
Section Test Item Limit Result
(MHz)

15.247 Average Time

(a)(1)(iii) of Occupancy 0.4sec 2400-2483.5 PASS

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

" Zzero 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). Sothe dwell time is the time duration of the pulse times 3.37 x 31.6
= 106.6 within 31.6 seconds.

j. DH3 Packet permit maximum 1600 / 79 / 4 ='5.06 hops per second in each channel (3 time
slots RX, 1 time slot TX). Sothe dwell time is the time duration of the pulse times 5.06 x 31.6 =
160 within 31.6 seconds.

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 dwell time is the time duration of the pulse times 10.12x 31.6 =

320 within 31.6 seconds.

—0Q ., O QOO T O

6.3 TEST SETUP

Specturm <

Analyzer EUT

6.4 EUT OPERATION CONDITIONS

Please refer to section 3.1.4 of this report.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-01 Release date:2021-09-01 Version No.A/0
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6.5 TEST RESULTS

Temperature: 25C Relative Humidity: |50%

Test Mode: GFSK(1Mbps)-DH1/DH3/DH5 (Test Voltage: AC 120V

Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
DH1 Low 0.382 0.041 0.4
DH3 Low 1.714 0.183 0.4
DH5 Low 2.889 0.308 0.4
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-01 Release date:2021-09-01 Version No.A/0
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Temperature: 25C Relative Humidity: |50%
. T/4-DQPSK(2Mbps)— .
Test Mode: >DH1/2DH3/2DH5 Test Voltage: AC 120V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
2DHA1 Low 0.384 0.041 0.4
2DH3 Low 1.634 0.174 0.4
2DH5 Low 2.882 0.307 0.4
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-01 Release date:2021-09-01 Version No.A/0
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CHO00-2DH1
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Temperature: 25C Relative Humidity: |50%
. 8DPSK(3Mbps)— .
Test Mode: 3DH1/3DH3/3DH5 Test Voltage: AC 120V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
3DH1 Low 0.388 0.041 0.4
3DH3 Low 1.642 0.175 0.4
3DH5 Low 2.868 0.306 0.4

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-01 Release date:2021-09-01 Version No.A/0
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CHO00-3DH1
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7. HOPPING CHANNEL SEPARATION MEASUREMEN

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. Lr;% gansmitter output (antenna port) was connected to the spectrum analyser in peak hold

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 < EUT
Analyzer

7.4 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-01 Release date:2021-09-01 Version No.A/0
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7.5 TEST RESULTS
Temperature: 25C Relative Humidity: |50%
. CHOO0 / CH39 / CH78 .
Test Mode: (GFSK(1Mbps) Mode) Test Voltage: AC 120V
Mark1 Mark2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2402.206 2403.202 0.996 0.651 Complies
2441 MHz 2441.203 2442.205 1.002 0.680 Complies
2480 MHz 2479.215 2480.220 1.005 0.682 Complies

For GFSK: Ch. Separation Limits: > 20dB bandwidth
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CH39 -1Mbps

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA

RL RF S0  AC SEMSEINT ALIGN AUTQ! 04:16:54 PM Nov 03, 2021 ﬁ
Marker 1 2.479215000000 GHz | Avg Type: Log-Pur TRAcE[ 355 6 eak Searc
PNO: Fast 0 Trig: Free Run Avg|Held:>100/100 T I Tehite
IFGain:Low #Atten: 30 dB DET|P MK NN N
7 NextPeak
Ref Offset 0.5 dB MKkr1 2.479 215 GHz
10 dBidiv__Ref 20.50 dBm 6.166 dBm
Log 7 =
10.5 b
s o B ) Next Pk Right
[t
-9.50
-19.5 |
295 Next Pk Left
-385
-49.5
535 Marker Delta|
695
Center 2479500 GHz Span 3.000 MHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) Mkr—CF
2.479 215 GHz 6.156 dBm
2 2.480 220 GHz 6.168 ¢Bm
g Mkr—RefLvi
5
6
7
g More|
10 N 10f2
1 v
< 3
IMSG ﬂkSTATUS
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-01 Release date:2021-09-01 Version No.A/0



AT3L2

Page 71 of 86 Report No.: SHATBL2110016W01
Temperature: 25C Relative Humidity: |50%
) CHO00 / CH39 /CH78 )
Test Mode: (11/4-DQPSK(2Mbps) Mode) Test Voltage: AC 120V
Mark1 Mark2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2402.176 2403.169 0.993 0.909 Complies
2441 MHz 2441176 2442187 1.011 0.909 Complies
2480 MHz 2479.173 2480.184 1.011 0.910 Complies

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

CHO00 -2Mbps

Agilent Spectrum Analyzer - Swept SA
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CH39 -2Mbps

Agilent Spectrum Analyzer - Swept SA
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Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) Mkr—CF
[ v | FUNCTION [ FUNCTIONWIDTH FUNCTION YALUE
N f 2.442 187 GHz 4321 ¢Bm
2 N f 2.441 176 GHz 4302 dBm
2 Mkr—RefLvl
5
6
7
g More
10 N 10f2
1 v
& I | &
MsG ﬂb“STATUS‘

CH78 -2Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSEINT| ALIGN AUTO 04:28:16 PMNov 03, 2021 ﬁ
Marker 1 2.479173000000 GHz | Avg Type: Log-Pur TRAcE[ 355 6 eak Searc
PNO: Fast 0 Trig: Free Run Avg|Held:>100/100 T I Tehite
IFGain:Low #Atten: 30 dB DET|P MK NN N
NextPeak
Ref Offset 05 dB MKkr1 2.479 173 GHz
[0 geiciv__Ref 20.50 dBm 3.872dBm
T
1056 ’1
: . | - ! Next Pk Right
0.500 =
-9.50
-185
e Fa Next Pk Left]
-385
-49.5
595 Marker Delta|
695
Center 2479500 GHz Span 3.000 MHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) Mkr—CF
2.479173 GHz 3872 dBm
2 2.480 184 GHz 3.857 dBm
g Mkr—RefLvi
5
[
7
g More|
10 10f2
1 v
< 3
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Temperature: 25C Relative Humidity: |50%
) CHO00 / CH39 /CH78 )
Test Mode: (8DPSK(3Mbps)Mode) Test Voltage: AC 120V
Mark1 Mark2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2402.197 2403.199 1.002 0.890 Complies
2441 MHz 2440.834 2442 151 1.317 0.892 Complies
2480 MHz 2478.882 2479.890 1.008 0.889 Complies

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

Agilent Spectrum Analyzer - Swept SA

0s

0.500

960

-19.5

295
395

-49.5

A5

£9.5

©O~NR O LN

RL RF 508 AC SENSEINT ALIGN AUTO 0&:44:32 Pk Now 03, 2021
Marker 2 2.403199000000 GHz Aug Type: Log-Pur wace[T-gase| FeakSearch
PHO: Fast (5 Trig: Free Run Avg|Hold:>100/100 TPE (M
IFGain:Low #Atten: 30 dB perlP 1R
S TR MKr2 2.403 199 GHZ] P cak
19 ggidv__Ref 20.50 dBm 4.182 dBm
y y ¢ : Next Pk Right
P
Next Pk Left
Marker Delta)
Center 2.402500 GHz Span 3.000 MHz
“#;Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) Mkr—CF
[MeslwopelTRefsoll x| v [ FUNCTION [ FUNCTIONWID FUNCTION vALUE
N f 2.402 197 GHz 4172 dBm
N f 2.403 199 GHz 4182 dBm
Mkr—RefLvl
More
& 10f2
— > -
ﬂbSTATUS
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CH39 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:INT ALIGN AUTO 10:12:30 &M Sep 29, 2021

[Marker 2 2.442151000000 GHz Avg Type: Log-Pwr TRACE[ 556 Peak Search
PNO: Fast o Ttig: Free Run Avg|Hold:>100/100 TVPE Mttt
IFGainiLow — HAtten: 30 dB perfP T
Py MKr2 2.442 151 GHzZ NextPeak
10 dBidiv__Ref 23.50 dBm 11.763 dBm
Log Y
1358 6
= Next Pk Right|
350
6.50
165
255 Next Pk Left
365
465
" Marker Deltal
-BB.5
Center 2.441500 GHz Span 3.000 MHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) Mkr—CF
[ v | FUNCTION [ FUNCTIONWIDTH FUNCTION YALUE
1 N f 2.440 834 GHz 11.750 dBm
N f 2.442 151 GHz 11.763 dBm
Mkr—RefLvl
More
10f2
i | l‘:‘
DHSTATUS‘

CH78 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSEINT| ALIGN AUTO 04:29;15 PM Mov 03, 2021 ﬁ
Marker 2 2.479890000000 GHz | Avg Type: Log-Pur TRAcE[ 355 6 eak Searc
PNO: Fast 0 Trig: Free Run Avg|Held:>100/100 T I Tehite
IFGain:Low #Atten: 30 dB DET|P MK NN N
o MKr2 2.479 890 GHZ NextPeak
[0 geiciv__Ref 20.50 dBm 3.800 dBm
1056 0
] . ! ] Next Pk Right
0.500 =
-9.50
-185
o L~ Next Pk Left
-385
-49.5
595 Marker Delta|
695
Center 2479500 GHz Span 3.000 MHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) Mkr—CF
U » [ v [ FUNCTION [ FUNCTIONW]
1 N f 2.478 882 GHz 3.790 dBm
N f 2.479 890 GHz 3.800 dBm
Mkr—RefLvl
More|
i 10f2
. o
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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 <
EUT
Analyzer
8.4 EUT OPERATION CONDITIONS
Please refer to section 3.1.4 of this report.
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8.5 TEST RESULTS
Temperature: 25C Relative Humidity: |50%
. GFSK(1Mbps) .
Test Mode: CHO0 / CH39 /CH78 Test Voltage: AC 120V
20dB Bandwidth

Frequency (MHz) Result

2402 MHz 0.977 PASS

2441 MHz 1.020 PASS

2480 MHz 1.023 PASS

Agilent Spectrum Analyzer - Occupied BW

RL S0Q  AC

CHO00 -1Mbps

SEMSE:INT ALIGN AUTO

03:30:19PM Oct 28, 2021

X RF
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
T Trig:Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset0.5 dB
10 dBidiv Ref 20.50 dBm
Log
105 Center Freq
b 500 2.402000000 GHz,
9,50 SiEE
-19.5 e =5
-29.5
-39.5
-49.5
-09.5
-69.5
Center 2.402 GHz Span 2 MHz CF st
Res BW 30 kHz #VBW 300 kHz Sweep 2.067 ms S8 oS
JAuto Man
Occupied Bandwidth Total Power 14.1 dBm
909.02 kHz SE—
Transmit Freq Error 31.582 kHz QOBW Power 99.00 % 0Hz
x dB Bandwidth 976.8 kHz x dB -20.00 dB
IMSG ﬂbSTATUS
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CH39 -1Mbps

Agilent Spectrum Analyzer - Occupied BW
RL RF 50 AC SEMSEINT) ALIGN AUTO 03:29:44 PM Oct 28, 2021

Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radie Std: Nene Frequency
G2 Trig: Free Run Avg|Held:>100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
10 ] Center Freq
b 500 TS 2.441000000 GHz
350 i
-19.5
-29.5
-39.5
-49.5
-59.5
-B9.5
Center 2.441 GHz Span 2 MHz CF st
Res BW 30 kHz #VBW 300 kHz Sweep 2.067 ms B0 g
JAuto Man
Occupied Bandwidth Total Power 14.3 dBm
911.49 kHz o S0
Transmit Freq Error 38.970 kHz OBW Power 99.00 % OHg
x dB Bandwidth 1.020 MHz x dB -20.00 dB
IMSG WSTATUS‘

CH78 -1Mbps

Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC SEMNSEINT ALIGN AUTO 03:29:18PM Oct 28, 2021

pan 2.0000 MHz | Center Freq: 2.480000000 GHz Radio 5td: None TracelDetector
Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 30 dB Radic Device:BTS
Ref Offset05 dB
10 dBidiv Ref 20.50 dBm
Log
108 s
Lo ~ 3 Clear Write
-9.50
1.5
B = Average|
et WP=" e
.35
495
Y Max Hold
-69.5
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 300 kHz Sweep 2.067 ms Min Hold
Occupied Bandwidth Total Power 14.4 dBm
916.38 kHz Detector|
Peakk
Transmit Freq Error 42.836 kHz OBW Power 99.00 % Auto Man|
x dB Bandwidth 1.023 MHz x dB -20.00 dB
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Temperature: 25C Relative Humidity: |50%
. /4-DQPSK(2Mbps) )

Test Mode: CHO0 / CH39 / CH78 Test Voltage: AC 120V

Frequenc 20dB Bandwidth Result
quency (MHz)

2402 MHz 1.363 PASS
2441 MHz 1.363 PASS
2480 MHz 1.365 PASS

CHO00 -2Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF 50 AC SEMSEINT) ALIGN AUTO 03:23:37 PM Oct 28, 2021
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radie Std: Nene Frequency
T Trig:Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
105 Center Freq
b 500 - — 2.402000000 GHz
350 y k.
195 P
-29.5
395 e 4
-49.5
-59.5
-B9.5
Center 2.402 GHz Span 3 MHz CF St
Res BW 30 kHz #VBW 300 kHz Sweep 3.133ms S50 005 R
JAuto Man
Occupied Bandwidth Total Power 11.4 dBm
1.2036 MHz —
Transmit Freq Error 26.336 kHz OBW Power 99.00 % 0Kz
x dB Bandwidth 1.363 MHz x dB -20.00 dB
IMSG %STATUS
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Xl RL RF 50 Q AC SEMSE:INT ALIGN AUTO 03:23:11 PM Oct 28, 2021
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio 5td: None TracelDetector
7y Trig:Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 30 dB Radic Device:BTS
Ref Offset05 dB
10 dBidiv Ref 20.50 dBm
Log
108 s
- Clear Write
-9.50
.19.5
-29.5 Average
.39.5
495
222 Max Hold
-69.5
Center 2.441 GHz Span 3 MHz
Res BW 30 kHz #VBW 300 kHz Sweep 3.133ms Min Hold
Occupied Bandwidth Total Power 11.7 dBm
1.2117 MHz Detector|
PeakPk
Transmit Freq Error 33.548 kHz OBW Power 99.00 % Auto Man|
x dB Bandwidth 1.363 MHz x dB -20.00 dB
IMSG DHSTATUS

Agilent Spectrum Analyzer - Occupied BW

CH78 -2Mbps

RL RF S0Q  AC

SENSE!INT

ALIGN AUTO

03:24:16PM Oct 28, 2021

Center Freq 2.480000000 GHz

‘ Center Freq: 2.480000000 GHz

#IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg|Hold:>1001100

Radio Std; None Frequency

Radie Device:BTS

Ref Offset0.5 dB

10 dBidiv Ref 20.50 dBm

HLog
105

[.500

Center Freq

-9.50

2.480000000 GHz

-19.5

-29.5

395 W=

-49.5

-59.5

-69.5

Center 2.48 GHz

Span 3 MHz

Res BW 30 kHz #VBW 300 KHz Sweep 3.133 ms e
JAuto Man
Occupied Bandwidth Total Power 11.6 dBm
1.2138 MHz —
Transmit Freq Error 40.301 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.365 MHz x dB -20.00 dB
IMSG %STATUS
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Temperature: 25C Relative Humidity: |50%
. 8DPSK(3Mbps) .

Test Mode: CHO0 / CH39 / CH78 Test Voltage: AC 120V

E 20dB Bandwidth
requency (MHz) Result

2402 MHz 1.335 PASS
2441 MHz 1.338 PASS
2480 MHz 1.334 PASS

CHO00 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

Xl RL RF 50 Q AC SEMSE:INT ALIGN AUTO 03:34:03PM Oct 28, 2021
Span 3.0000 MHz Center Freq: 2.402000000 GHz Radio Std: None Span
7y Trig:Free Run Avg|Hold:>100/100
#IFGain:Low 7 MAtten: 30 dB Radic Device: BTS Span
Ref Offset0.5 dB AL
10 dBidiv Ref 20.50 dBm
Log
108
500
-9.50 = oo
.19.5 -
295 ‘/ 3 Full Span
S e ? e Vi oV
495
.59.5
-69.5
Center 2.402 GHz Span 3 MHz
Res BW 30 kHz #VBW 300 kHz Sweep 3.133ms LastSpan
Occupied Bandwidth Total Power 11.5 dBm
1.1868 MHz
Transmit Freq Error 39.821 kHz OBW Power 99.00 %
x dB Bandwidth 1.335 MHz x dB -20.00 dB
IMSG ﬂbSTATUS
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Agilent Spectrum Analyzer - Occupied BW

Xl RL RF 50 Q AC SEMSE:INT ALIGN AUTO 03:34:31 P Oct 28, 2021
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio 5td: None Frequency
7y Trig:Free Run Avg|Hold:>100/100
#IFGain:Low 7 MAtten: 30 dB Radic Device:BTS
Ref Offset05 dB
10 dBidiv Ref 20.50 dBm
Log
105 Center Freq
[.500 2.441000000 GHz
-9.50
.19.5
-29.5
.39.5
495
.59.5
-69.5
Center 2.441 GHz Span 3 MHz CFst
Res BW 30 kHz #VBW 300 kHz Sweep 3.133 ms Wi,
JAuto Man
Occupied Bandwidth Total Power 11.7 dBm
1.1891 MHz =
Transmit Freq Error 46.154 kHz QOBW Power 99.00 % 0Hz
x dB Bandwidth 1.338 MHz x dB -20.00 dB
IMSG DHSTATUS‘

Agilent Spectrum Analyzer - Occupied BW
i RL S0G  AC

CH78 -3Mbps

SEMSE:INT]

ALIGH AUTO 02:35:01 PM Oct 28, 2021

[Center Freq 2.480000000 GHz | center Freq: 2480000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>100/100
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 ¢IB
10 dBidiv Ref 20.50 dBm
Log
10 Center Freq|]
500 T 2.480000000 GHz
-9.50
195
-29.5 ’
Kl = At 0
495
595
-£9.5
Center 2.48 GHz Span 3 MHz CF St
Res BW 30 kHz #VBW 300 kHz Sweep 3.133 ms SO OB LT
JAuto Man
Qccupied Bandwidth Total Power 11.6 dBm
1.1887 MHz —
Transmit Freq Error 51.916 kHz OBW Power 99.00 % 0 Hz
x dB Bandwidth 1.334 MHz x dB -20.00 dB
MSG [&STATUS
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9. OUTPUT POWER TEST

9.1 LIMIT
FCC Part 15.247
Section Test Item Limit FrequencyRange (MHz) | Result
1 W or0.125W
if channel separation >
15.247 Output 2/3 bandwidthprovided 2400-2483.5 PASS
(a)(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
andcables.

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
Temperature: 25C Relative Humidity: |60%
Test Voltage: AC 120V
Peak Power P Limit
Channel Frequency Power
HEEE Number (MHz)
(dBm) (dBm) (dBm)
0 2402 6.46 6.25 30.00
GFSK(1M) 39 2441 6.86 6.26 30.00
78 2480 6.89 6.61 30.00
Note:the channel separation >20dB bandwidth
Peak Power T Limit
Channel Frequency Power
HEEE Number (MHz)
(dBm) (dBm) (dBm)
0 2402 5.81 4.05 20.97
T/4-DQPSK( 39 2441 5.91 4.11 20.97
2M)
78 2480 5.96 413 20.97
Note:the channel separation >2/3 20dB bandwidth
Peak Power PR Limit
Channel Frequency Power
HDEE Number (MHz)
(dBm) (dBm) (dBm)
0 2402 6.02 413 20.97
8-DPSK(3M) 39 2441 6.08 4.26 20.97
78 2480 6.18 4.37 20.97

Note:the channel separation >2/3 20dB bandwidth

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-01 Release date:2021-09-01 Version No.A/0
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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 FPC Antenna. It comply with the standard requirement.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-01 Release date:2021-09-01 Version No.A/0
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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.

Radiated Photos
30MHz-1000MHz

1GHz-18GHz
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Conducted Photos

XOOGOKEND OF THE REPORT XXX
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