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Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC SEMSE:PULSE ALIGN AUTD 09:55:35 AM Mar 10, 2021
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMNSEPULSE] ALIGNAUTO 0%:55:05 AM Mar 10, 2021
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For Hopping Band edge
1/4-DQPSK

Agilent Spectrum Analyzer - Swept SA
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Temperature: 25C Relative Humidity: |50%
Test Mode: 8DPSK(3Mbps) -00/39/78 CH |Test Voltage: DC 20V
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Agilent Spectrum Analyzer - Swept SA
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78 CH

Agilent Spectrum Analyzer - Swept SA
RF S0Q  AC SEMNSEPULSE] ALIGNAUTO 10:01:53 AM Mar 10, 2021
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For Hopping Band edge

Agilent Spectrum Analyzer - Swept SA
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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 i
(@)(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 20V

Number of Hopping Channel 79

Hopping channel

Agilent Spectrum Analyzer - Swept SA
F S0 AC SENSE:FULEE| ALIGNAUTO 09:24:48 AM Mar 10, 2021
‘ Avg Type: Log-Pwr TRaCE[L ~ 2450
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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
(MH2z)
15.247 Average Time
(@)(1) (i) of Oceupancy 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). 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.

—JQ W ® 20 T ®

6.3 TEST SETUP

Specturm <
Analyzer

EUT

6.4 EUT OPERATION CONDITIONS

Please refer to section 3.1.4 of this report.
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6.5 TEST RESULTS

Temperature: 25C Relative Humidity: |50%
Test Mode: GFSK(1Mbps)-DH1/DH3/DH5 (Test Voltage: DC 20V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
DH1 middle 0.382 0.122 0.4
DH3 middle 1.639 0.262 0.4
DH5 middle 2.889 0.308 0.4

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
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CH39-DH1

Dwell Time

Line1 :0.429ms
Line2:0.811ms
Pulse Width :0.382ms
Dwell Time: 0.122s

(aBm)

[ 1o [RES)
(ms)

CH39-DH3

Dwell Time

Line1:0.840ms
Line2 :2.478ms
Pulse Width :1.639ms
Dwell Time: 0.262s
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CH39-DH5

Dwell Time

Line1:0.600ms
Line2 :3.489ms
Pulse Width :2.889mg
Dwell Time: 0.308s
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Temperature: 25C Relative Humidity: |50%
. T/4-DQPSK(2Mbps)— .
Test Mode: 2DH1/2DH3/2DH5 Test Voltage: DC 20V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
2DH1 middle 0.391 0.125 0.4
2DH3 middle 1.645 0.263 0.4
2DH5 middle 2.893 0.309 0.4
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CH39-2DH1

Dwell Time

Line1 :0.429ms

| Line2:0.821ms
Pulse Width :0.391ms
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Temperature: 25C Relative Humidity: |50%
. 8DPSK(3Mbps)— .
Test Mode: 3DH1/3DH3/3DH5 Test Voltage: DC 20V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
3DH1 middle 0.392 0.125 0.4
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 :0.286ms

0| Line2:0.678ms
Pulse Width :0.392ms
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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. 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

Temperature: 25°C Relative Humidity: |50%
. CHOO / CH39 / CH78 ,
Test Mode: (GESK(1Mbps) Mode) Test Voltage: DC 20V
Mark1 Mark?2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2401.972 2402.968 0.996 0.889 Complies
2441 MHz 2440.972 2441.968 0.996 0.888 Complies
2480 MHz 2478.963 2479.968 1.005 0.889 Complies

For GFSK: Ch. Separation Limits: > 20dB bandwidth

CHOO -1Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0G  AC SENSEPULSE| ALIGN AUTO 02:17:39 AM Mar 10, 2021
[Center Freq 2.402500000 GHz i Avg Type: Log-Pwr TRACE[1[2 2456
PNO: Wide Trig: Free Run TwPE(M
IFGain:Low #Atten: 30 dB ETP PPPPP
Mkr2 2.402 968 GHz
Ref Offset 05 dB
10 dBidiv__ Ref 12.02 dBm 2.082 dBm
Log 7 .2
202
il o AN Yl

- s o N i
(\/v‘/ T e
280

380
-48.0 /

58.0

-68.0

78.0

Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz

N 1 f 2.401 972 GHz 2.10dBm
N 1 f 2.402 968 GHz 2.08dBm

MSG STATUS
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CH39 -1Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF So0@  AC SEMNSE:PULSE] ALIGN AUTO 09:18:48 AM Mar 10, 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 2.441 968 GHz
Ref Offset 05 <dB
10 dBidiv__Ref 10.39 dBm 1.978 dBm
Log i ©2
0.290
W
P il AN N Y
N S [ RA Y
296
396
196
586
596
796
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 2440972 GHz 1.98 dBm
N 1 f 2.441 968 GHz 1.98 dBm

_SoVE~NANREW

K3

I
s

IM SG ‘ |5TATUS ‘

CH78 -1Mbps

Agilent Spectrum Analyzer - Swept SA

L RF S0%  AC SEMNSEPULSE] ALIGNAUTO 09:20:40 AM Mar 10, 2021
[Marker 2 2.479968000000 GHz i Avg Type: Log-Pwr TRACE[1 - 3456
PNO: Wide o 1rig:Free Run TYPE| IV Wikt
IFGain:Low #Atten: 30 dB perfP PRPFPF
Ref Offset05 dB Mkr2 2.479 968 GHZ
10 dBidiv__ Ref 11.34 dBm 1.74 dBm
Log 7 ’2
1.34
bt
PO __;um W T
187 M w\q’\«\ NVJ\VNJ M“m
T T,
287
387
-48.7 LU\..VAI\KWJ
-58.7
£8.7
787
Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)
[ x [ v [ FUNCTION ] FUNCTIONWID
N 1 f 2478963 GHz 1.34 dBm
N 1 f 2479968 GHz 1.74 dBm
3
4
5
6
7
8
9
10
1 @
<l | &
| = Forarus]
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Temperature: 25°C Relative Humidity: [50%
. CHOO / CH39 / CH78 _
Test Mode: (11/4-DOPSK(2Mbps) Mode) Test Voltage: DC 20V
Mark1 Mark?2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2401.972 2402.971 0.999 0.949 Complies
2441 MHz 2440.969 2441.971 1.002 0.947 Complies
2480 MHz 2478.972 2479.974 1.002 0.947 Complies

For 1/4-DQPSK(2Mbps): Ch. Separation Limits: > two-thirds 20dB bandwidth

CHOO -2Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0%  AC SEMNSEPULSE] ALIGNAUTO 09:43:41 AMMar 10, 2021
[Center Freq 2.402500000 GHz i Avg Type: Log-Pwr TRACE|1[ 23456
PNO: Wide o 1rig:Free Run TYPE| M ikt
IFGain:Low #Atten: 30 dB perfP PPPPP
Ref Offset 0.5 dB Mkr2 2.402 971 GHz|
10 dBidiv__ Ref 7.24 dBm -1.601 dBm
Log T 2
276
128 N\n_,.rv\fr\"“/ _\«JI\/\" f‘\F\J\r-/\_.J‘\fw \UJ\MV’”\ /\r’\n/""/
P
28
28 f“/w
-428 /\l
526
628
728
628
Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz
FUNCTION WIDTH
1 N 1 f 2.401 972 GHz -1.63 dBm
N 1 f 2402971 GHz -1.60 dBm
3
4
5
6
7
8
9
10 b |
1 ~l
< | =
IMSG ISTATUS
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CH39 -2Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF So0@  AC SEMNSE:PULSE] ALIGN AUTO 09:46:20 AM Mar 10, 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 2.441 971 GHZ

Ref Offset 0.5 ¢dB
10 dBidiv Ref 6.88 dBm -1.730 dBm
9 1 ¢
3.12
131 W"\f\n P r'\,f\-““j vl\w“"-f\r'r\'\m v\r-r-»u\..mle \JM ;-\/\l\rw/

231
381
431
531
631
731
8.1

Center 2.441500 GHz Span 3.000 MHz

Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

< ] FURCTION WO
N 1 f 2.440969 GHz -
N 1 f 2.441 971 GHz -

7 dBm
3 dBm

LNLN
N

_SoVE~NANREW

K3

~
s

IM SG ‘ |5TATUS ‘

CH78 -2Mbps

Agilent Spectrum Analyzer - Swept SA

L RF S0%  AC SEMNSEPULSE] ALIGNAUTO 09:49:04 AM Mar 10, 2021
[Marker 2 2.479974000000 GHz i Avg Type: Log-Pwr TRACE|1/ 23456
PNO: Wide o 1rig:Free Run TYPE| IV Wikt
IFGain:Low #Atten: 30 dB perfP PRPFPF
Ref Offset 0.5 dB Mkr2 2.479 974 GHz
jodeidiv__Ref 7.90 dBm -2.71 dBm
°d 7 (%
210
I EVal Ve PPN L/ﬁ\f"\r\/"\mm e AW AL Wure
=221 w
™
<321
-42.1 V\N\a
521
821
<721
821
Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)
[ x [ v [ FUNCTION ] FUNCTIONWID
N 1 f 2.478 972 GHz -2.01 dBm
N 1 f 2.479 974 GHz 2.71dBm
3
4
5
6
7
8
9
10
1 v
< | =
| = Forarus]
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Temperature: 25°C Relative Humidity: [50%
. CHOO / CH39 / CH78 _
Test Mode: (8DPSK(3Mbps)Mode) Test Voltage: DC 20V
Mark1 Mark2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2401.975 2402.974 0.999 0.961 Complies
2441 MHz 2440.972 2441.971 0.999 0.961 Complies
2480 MHz 2478.966 2479.974 1.008 0.964 Complies

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

Agilent Spectrum Analyzer - Swept SA

SENSEPULSE|

ALIGN AUTO

10:04:37 AMMar 10, 2021

Eenter Freq 2.402500000 GHz i Avg Type: Log-Pwr TRACE[[T2 2456
PNO: Wide Trig: Free Run TwPE(M
IFGain:Low #Atten: 30 dB ETP PPPPP
MKkr2 2.402 974 GHz
Ref Offset 05 dB
10 dBidiv__Ref 8.09 dBm -1.656 dBm
Log 7 '2
191
119 in J\ﬁ.}upfﬂ-\m FANNN MMW[\JWAFIJMJ‘H\”\ M I, m
| A W T i Yo
-8
EIE] f/‘"/
418 "rj
519
-E19
718
I
Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

1 N 1 f

2,401 975 GHz
2402974 GHz

N 1 f

MSG
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CH39 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE:PULSE| ALIGN AUTO 10:07:24 AM Mar 10, 2021
[Center Freq 2.441500000 GHz ] . Avg Type: Log-Pwr TRACE[T - 345 6
PHO: Wide 50 Trig: Free Run THPE I Uil
IFGain:Low #Atten: 30 dB oerfP PPPPP
Mkr2 2.441 971 GHzZ
Ref Offset0.5 dB
10 4Bl Ref 5.30 dBm -1.500 dBm
" 7 y:
-4.70
VWWW_,WTJLN MMW‘J\J WMW.WIW
247
M7
447
547
-Bd.7
747
847
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 2.440 972 GHz -1.64 dBm
N 1 f 2.441 971 GHz 150 dBm
3
4
5
6
7
8
9
o L
1 =
< | 3
IMEG‘ |5TATUS‘

CH78 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMNSEPULSE] ALIGNAUTO 10:11:19 AM Mar 10, 2021
[Center Freq 2.479500000 GHz i Avg Type: Log-Pwr TRACE[1 - 3456
PNO: Wide GO Trig: Free Run TYPE |[¥] tininbiiA
IFGain:Low #Atten: 30 dB per|P PRPPP
Mkr2 2.479 974 GHz
Ref Offset0.5 dB
jodeidiv__Ref 8.05 dBm -1.713 dBm
o 1 (2
S T R VL TN e A
<220
-32.0 \n—'\
-420 ¥
520
620
720
20
Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

WR[WoOE s x ] v ] _rucion ] oncrionwo

N 1 f 2478966 GHz 1.95 dBm
N 1 f 2479974 GHz 1.71 dBm
3
4
5
6
7
8
9
10
1" v
< | &
IMSG‘ |STATUS‘
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8. BANDWIDTH TEST

8.1 LIMIT
FCC Partl5 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 <
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)
Test Mode: Test Voltage: DC 20V
CHOO0 / CH39/ C78 g
Frequenc 20dB Bandwidth Result
quency (MHz)
2402 MHz 0.8891 PASS
2441 MHz 0.8881 PASS
2480 MHz 0.8887 PASS
CHOO -1Mbps
Agilent Spectrum Analyzer - Occupied BW
Conter Fraq 2402000000 GHz | ComterFreg zanaoeoooch 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 =
-50.0
-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 10.4 dBm
846.44 kHz
Transmit Freq Error -18.864 kHz OBW Power 99.00 %
x dB Bandwidth 889.1 kHz x dB -20.00 dB
IMSG |5TATUS‘
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CH39 -1Mbps

Agilent Spectrum Analyzer - Occupied BW

RL [& S0G  AC SENSEPULSE ALIGN AUTO 09:12:06 AM Mar 10, 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
0.00
-10.0
-20.0 1
-30.0 ﬁ/
-40.0
] ay
-50.0
-60.0
-70.0
Center 2.441 GHz Span 2 VIHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 10.5 dBm
848.75 kHz
Transmit Freq Error -18.917 kHz OBW Power 99.00 %
x dB Bandwidth 888.1 kHz x dB -20.00 dB
IMSG |STATUS‘

CH78 -1Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC SERSE:PULSE ALIGN AUTO 09:14:26 AM Mar 10, 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 \‘»\
LT
-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 10.3 dBm
846.75 kHz
Transmit Freq Error -21.435 kHz OBW Power 99.00 %
x dB Bandwidth 888.7 kHz x dB -20.00 dB
IMSG |5TATUS‘
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Temperature: 25°C Relative Humidity: [50%

T1/4-DQPSK(2Mbps)

Test Mode: CHO0 / CH39 / C78

Test Voltage: DC 20V

= 20dB Bandwidth
requency (MH2) Result

2402 MHz 1.4240 PASS
2441 MHz 1.4200 PASS
2480 MHz 1.4210 PASS

CHOO -2Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC SENSE:PULSE ALIGN AUTO 09:50:12 AM Mar 10, 2021
Center Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 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 P W
200
-30.0
-40.0 1
-50.0
-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 7.18 dBm
1.3413 MHz
Transmit Freq Error -26.331 kHz OBW Power 99.00 %
x dB Bandwidth 1.424 MHz x dB -20.00 dB
IMSG |STﬂTUS‘
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Agilent Spectrum Analyzer - Occupied BW

ALIGNAUTO 09:52:20 AMMar 10, 2021

Center Freq 2.441000000 GHz : 2.441000000 GHz Radie Std: None
Avg|Hold:> 10110

==l
#IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dB/div Ref 20.00 dBm
liLog
100

0.00

-10.0 Lo

-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 7.22 dBm
1.3400 MHz

Transmit Freq Error -25.375 kHz OBW Power 99.00 %
x dB Bandwidth 1.420 MHz x dB -20.00 dB

MSG |STATUS ‘

CH78 -2Mbps

Agilent Spectrum Analyzer - Occupied BW
RF

Center Freq 2.480000000 GHz

ALIGH AUTO 09:54:28 A Mar 10, 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

0.0 —

-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 6.93 dBm
1.34086 MHz

Transmit Freq Error -25.692 kHz OBW Power 99.00 %

x dB Bandwidth 1.421 MHz x dB -20.00 dB

MSG |5TATUS ‘

A 1/F, Building B, Zhuoke Science Park, No.190 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 Hitp://www stsapp.com E-mail: sts@stsapp.com




)

—a A——X
[ 4 ' [
\/
Page 67 of 72 Report No.. STS2102030W09
Temperature: 25°C Relative Humidity: [50%
_ 8DPSK(3Mbps) _
Test Mode: CHOO / CH39 / CH78 Test Voltage: DC 20V
Frequenc 20dB Bandwidth Result
quency (MHz)
2402 MHz 1.4410 PASS
2441 MHz 1.4410 PASS
2480 MHz 1.4460 PASS
CHO0 -3Mbps
Agilent Spectrum Analyzer - Occupied BW.
Center Fraq 2.402000000 GFiz \ SENSEgi_;iF,FreQ;z.mzoooo%iiﬁéﬁfz o Radio Std:None
HFGain:Low #htton 30 48 ol Radio Device: BTS
10 dB/div Ref 20.00 dBm
liLog
100
0.00
-10.0 S E—
-20.0
-30.0
-40.0
-50.0
:7U.U
Center 2.402 GHz Span 2 VHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 7.13 dBm
1.3457 MHz
Transmit Freq Error -25.928 kHz OBW Power 99.00 %
x dB Bandwidth 1.441 MHz x dB -20.00 dB
IMSG |STATUS‘
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CH39 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC SENSE:PULSE ALIGN AUTO 09:59:16 AM Mar 10, 2021
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10i10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20.00 dBm
liLog
100
0.00
100 ™
200 S bl
-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 7.31 dBm
1.3447 MHz
Transmit Freq Error -24.532 kHz OBW Power 99.00 %
x dB Bandwidth 1.441 MHz x dB -20.00 dB
IMSG |STﬂTUS‘

CH78 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC SERSE:PULSE ALIGN AUTO 10:01:16 AWM Mar 10, 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
200 BRNE [
-30.0
00 S
-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 6.88 dBm
1.3499 MHz
Transmit Freq Error -24.882 kHz OBW Power 99.00 %
x dB Bandwidth 1.446 MHz x dB -20.00 dB
IMSG |5TATUS‘
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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)&(0)(2) 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.

¢) 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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Temperature: 25°C Relative Humidity: |60%
Test Voltage: DC 20V
Peak Power AVEIEE Limit
Channel Frequency Power
izl Number (MHZz)
(dBm) (dBm) (dBm)
0 2402 4.06 2.77 30.00
GFSK(1M) 39 2441 3.92 2.57 30.00
78 2480 3.95 2.43 30.00
Note: the channel separation >20dB bandwidth
Peak Power AR Limit
Channel Frequency Power
BT Number (MHz)
(dBm) (dBm) (dBm)
0 2402 2.74 -0.89 20.97
T/4-DQPSK( 39 2441 2.48 -1.14 20.97
2M)
78 2480 2.35 -1.26 20.97
Note: the channel separation >2/3 20dB bandwidth
Peak Power AVERES Limit
Channel Frequency Power
HERE Number (MHZz)
(dBm) (dBm) (dBm)
0 2402 2.98 -0.91 20.97
8-DPSK(3M) 39 2441 2.71 -1.14 20.97
78 2480 2.58 -1.28 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 dipole Antenna. It comply with the standard requirement.

Antenna Photo
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A
APPENDIX-PHOTOS OF TEST SETUP
Note: See test photos in setup photo document for the actual connections between Product and

support equipment.

% 3%O% K OXEND OF THE REPORT 3% 3% 3¢ 3% 3¢
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