)

»—y —
\\-_// Page 26 of 73 Report No.: STS2201019W13
(30MHz-1000MH2z)
Temperature: 23.1(C) Relative Humidity:  |60%RH
Test Voltage: DC 3.85V Phase: Horizontal
Test Mode: Mode 1/2/3/4/5/6/7/8/9(Mode 1 worst mode)
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MH2z) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 30.9700 32.11 -13.35 18.76 40.00 -21.24 peak
2 161.9200 50.49 -19.01 31.48 43.50 -12.02 peak
3 455.8300 32.88 -9.55 23.33 46.00 -22.67 peak
4 669.2300 28.29 -4.60 23.69 46.00 -22.31 peak
5 784.6600 28.59 -2.10 26.49 46.00 -19.51 peak
6 966.0500 28.22 1.90 30.12 54.00 -23.88 peak
Remark:

1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

80.0 dBuV/m

Limit1: —_—

Margin: —_—

U s

-20
30.000 127.00 22400 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
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Temperature: 23.1(C) Relative Humidity:  |60%RH
Test Voltage: DC 3.85V Phase: Vertical
Test Mode: Mode 1/2/3/4/5/6/7/8/9(Mode 1 worst mode)
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 41.6400 51.26 -18.93 32.33 40.00 -7.67 peak
2 83.3500 54.16 -22.52 31.64 40.00 -8.36 peak
3 394.7200 28.62 -11.38 17.24 46.00 -28.76 peak
4 635.2800 28.93 -4.93 24.00 46.00 -22.00 peak
5 834.1300 28.39 -0.59 27.80 46.00 -18.20 peak
6 980.6000 27.80 2.63 30.43 54.00 -23.57 peak
Remark:

1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

80.0 dBu¥/m

Limit1: —_—

Margin: —_—

-20
30.000 127.00 224 .00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
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(1GHz~25GHz) Spurious emission Requirements

Frequency R’\élaectj?r: g Amplifier Loss A:;i?gra C'o:ggtcg(rad ET;SVS;?n Limits Margin Detector e
(MHz) (dBuV) (dB) (dB) (dB/m) (dB) (dBpV/m) (dBuV/m) (dB) Type
Low Channel (GFSK/2402 MHz)
3264.77 61.77 44.70 6.70 28.20 -9.80 51.97 74.00 -22.03 PK Vertical
3264.77 51.16 44.70 6.70 28.20 -9.80 41.36 54.00 -12.64 AV Vertical
3264.57 60.91 44.70 6.70 28.20 -9.80 51.11 74.00 -22.89 PK Horizontal
3264.57 51.12 44.70 6.70 28.20 -9.80 41.32 54.00 -12.68 AV Horizontal
4804.34 59.33 44.20 9.04 31.60 -3.56 55.77 74.00 -18.23 PK Vertical
4804.34 49.79 44.20 9.04 31.60 -3.56 46.23 54.00 -1.77 AV Vertical
4804.47 59.35 44.20 9.04 31.60 -3.56 55.79 74.00 -18.21 PK Horizontal
4804.47 49.53 44.20 9.04 31.60 -3.56 45.97 54.00 -8.03 AV Horizontal
5359.86 48.48 44.20 9.86 32.00 -2.34 46.14 74.00 -27.86 PK Vertical
5359.86 39.59 44.20 9.86 32.00 -2.34 37.25 54.00 -16.75 AV Vertical
5359.68 48.48 44.20 9.86 32.00 -2.34 46.14 74.00 -27.86 PK Horizontal
5359.68 38.46 44.20 9.86 32.00 -2.34 36.12 54.00 -17.88 AV Horizontal
7205.78 54.99 43.50 11.40 35.50 3.40 58.39 74.00 -15.61 PK Vertical
7205.78 44.47 43.50 11.40 35.50 3.40 47.87 54.00 -6.13 AV Vertical
7205.77 53.67 43.50 11.40 35.50 3.40 57.07 74.00 -16.93 PK Horizontal
7205.77 43.63 43.50 11.40 35.50 3.40 47.03 54.00 -6.97 AV Horizontal
Middle Channel (GFSK/2441 MHz)

3264.83 62.28 44.70 6.70 28.20 -9.80 52.48 74.00 -21.52 PK Vertical
3264.83 51.36 44.70 6.70 28.20 -9.80 41.56 54.00 -12.44 AV Vertical
3264.71 61.18 44.70 6.70 28.20 -9.80 51.38 74.00 -22.62 PK Horizontal
3264.71 49.86 44.70 6.70 28.20 -9.80 40.06 54.00 -13.94 AV Horizontal
4882.41 58.69 44.20 9.04 31.60 -3.56 55.13 74.00 -18.87 PK Vertical
4882.41 50.39 44.20 9.04 31.60 -3.56 46.83 54.00 -7.17 AV Vertical
4882.34 59.18 44.20 9.04 31.60 -3.56 55.62 74.00 -18.38 PK Horizontal
4882.34 50.34 44.20 9.04 31.60 -3.56 46.78 54.00 -7.22 AV Horizontal
5359.62 48.99 44.20 9.86 32.00 -2.34 46.65 74.00 -27.35 PK Vertical
5359.62 39.81 44.20 9.86 32.00 -2.34 37.46 54.00 -16.54 AV Vertical
5359.59 47.65 44.20 9.86 32.00 -2.34 45.31 74.00 -28.69 PK Horizontal
5359.59 39.13 44.20 9.86 32.00 -2.34 36.78 54.00 -17.22 AV Horizontal
7323.86 53.59 43.50 11.40 35.50 3.40 56.99 74.00 -17.01 PK Vertical
7323.86 43.74 43.50 11.40 35.50 3.40 47.14 54.00 -6.86 AV Vertical
7323.85 53.60 43.50 11.40 35.50 3.40 57.00 74.00 -17.00 PK Horizontal
7323.85 43.86 43.50 11.40 35.50 3.40 47.26 54.00 -6.74 AV Horizontal
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High Channel (GFSK/2480 MHz)

3264.79 61.93 44.70 6.70 28.20 -9.80 52.13 74.00 -21.87 PK Vertical
3264.79 50.73 44.70 6.70 28.20 -9.80 40.93 54.00 -13.07 AV Vertical
3264.64 60.89 44.70 6.70 28.20 -9.80 51.09 74.00 -22.91 PK Horizontal
3264.64 50.49 44.70 6.70 28.20 -9.80 40.69 54.00 -13.31 AV Horizontal
4960.33 58.25 44.20 9.04 31.60 -3.56 54.69 74.00 -19.31 PK Vertical
4960.33 49.72 44.20 9.04 31.60 -3.56 46.16 54.00 -7.84 AV Vertical
4960.37 59.39 44.20 9.04 31.60 -3.56 55.83 74.00 -18.17 PK Horizontal
4960.37 49.50 44.20 9.04 31.60 -3.56 45.94 54.00 -8.06 AV Horizontal
5359.60 48.09 44.20 9.86 32.00 -2.34 45.75 74.00 -28.25 PK Vertical
5359.60 39.19 44.20 9.86 32.00 -2.34 36.85 54.00 -17.15 AV Vertical
5359.81 47.65 44.20 9.86 32.00 -2.34 45.30 74.00 -28.70 PK Horizontal
5359.81 38.18 44.20 9.86 32.00 -2.34 35.84 54.00 -18.16 AV Horizontal
7439.76 53.73 43.50 11.40 35.50 3.40 57.13 74.00 -16.87 PK Vertical
7439.76 43.89 43.50 11.40 35.50 3.40 47.29 54.00 -6.71 AV Vertical
7439.82 54.94 43.50 11.40 35.50 3.40 58.34 74.00 -15.66 PK Horizontal
7439.82 44.85 43.50 11.40 35.50 3.40 48.25 54.00 -5.75 AV Horizontal
Note:

1) Scan with GFSK, 11/4-DQPSK, 8DPSK, the worst case is GFSK Mode.

2) Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Emission Level = Reading + Factor

3) The frequency emission of peak points that did not show above the forms are at least 20dB
below the limit, the frequency emission is mainly from the environment noise.
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Restricted band Requirements
GFSK-Low

Horizontal
Limit1:

Limit2:

1200 dBu¥/m

70
2 \A«%

20.0
2310.000 2320.00 2330.00 2340.00 2350.00 2360.00 2370.00 2380.00 2390.00 2410.00 MH=z
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2373.500 38.97 4.09 43.06 74.00 -30.94 peak
2 2390.000 38.09 4.34 42.43 74.00 -31.57 peak
Vertical
1200 dBu¥/m

Limit1: —_—

Limit2: —_—

70
> \M’“

20.0
2310.000 2320.00 2330.00 2340.00 2350.00 2360.00 2370.00 2380.00 2390.00 2410.00 MH=z
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) | Factor(dB/m) | (dBuVv/m) | (dBuVv/m) | (dB)
1 2368.800 39.43 4.02 43.45 74.00 -30.55 peak
2 2390.000 37.18 4.34 41.52 74.00 -32.48 peak
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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GFSK-High
Horizontal
1200 dBu¥/m
Limitl: —_
Limit2: —_—
70
2
W U
20.0
2475000 2477 50 2480.00 2482 50 2485 .00 2487 50 2490.00 2492 50 2495 .00 2500.00 MH=z
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MH2z) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2483.500 40.55 4.60 45.15 74.00 -28.85 peak
2 2487.650 44.80 4.62 49.42 74.00 -24.58 peak
Vertical
1200 dBu¥/m
Limitl: —_
Limit2: —_—
70
e 2
: WMWWMWM«%«WMMWWMWW
20.0
2475000 2477 50 2480.00 2482 50 2485 .00 2487 50 2490.00 2492 50 2495 .00 2500.00 MH=z
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2483.500 39.52 4.60 44.12 74.00 -29.88 peak
2 2485.600 44.15 4.61 48.76 74.00 -25.24 peak

Note: GFSK, 11/4-DQPSK, 8DPSK of the nohopping and hopping mode all have been test, the worst
case is GFSK of the nohopping mode, this report only show the worst case.

Shenzhen STS Test Services Co., Ltd.Jj
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4. CONDUCTED SPURIOUS & BAND EDGE EMISSION

4.1 LIMIT

According to FCC section 15.247(d), in any 100kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in
the 100kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement.

4.2 TEST PROCEDURE

Spectrum Parameter Setting
Detector Peak
Start/Stop Frequency 30 MHz to 10th carrier harmonic
RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold

For Band edge
Spectrum Parameter Setting

Detector Peak

Lower Band Edge: 2300 — 2407 MHz

Upper Band Edge: 2475 — 2500 MHz

RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold

Start/Stop Frequency

For Hopping Band edge
Spectrum Parameter Setting

Detector Peak

Lower Band Edge: 2300— 2403 MHz

Upper Band Edge: 2479 — 2500 MHz

RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold

Start/Stop Frequency

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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4.3 TEST SETUP

Specturm
Analyzer < eUT

The EUT is connected to the Spectrum Analyzer; the RF load attached to the EUT antenna terminal
is 500hm; the path loss as the factor is calibrated to correct the reading. Tune the measurement witt
the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In order to make an accurate

measurement, the span is set to be greater than RBW.

4.4 EUT OPERATION CONDITIONS

Please refer to section 3.1.4 of this report.
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4.5 TEST RESULTS
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Report No.: STS220

Temperature: 25C

Relative Humidity:

50%

Test Mode: GFSK(1Mbps)

-00/39/78 CH

Test Voltage:

DC 3.85V

Agilent Spectrum Analyzer - Swept SA

00 CH

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 01:43:34 PM Jan 08, 2022
[Center Freq 12.515000000 GHz i Avg Type: Log-Pwr TRACE[[[ 3458
PNO: Fast D Trig: Free Run TYPE'QAWW
IFGain:Low #Atten: 30 dB DET.
Mkr1 2.402 GHz|
Ref Offset 0.5 dB
10 dBidiv__ Ref 15.54 dBm 5.543 dBm|
Log 1
554
-1.48
-13.38 ciBm)|
-145
245
<345
445 = 3 4
545 o Lo ..,\..MN“-«-\,«W“)‘M
P U BT N PR L
-Bd.5
T4
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

FUNCTION

N 1 f 2.402 GHz 5543 dBm
2 N 1 f 2927 GHz 56.416 dBm
3N 1 f 5.399 GHz £7.288 dBm
4 N 1 f 24.351 GHz -A8.677 dBm
5
6
7
8
9
10
1"

FUNCT

[£3

‘STATUS ‘

39 CH

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 01:45:44 PM Jan 08, 2022
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACE[] 234 5 &
PNO:Fast O 1rig:FreeRun THPE| M bk
IFGain:Low #Atten: 30 dB cerlP PPPPP
Mkr1 2.452 GHz|
Ref Offset 05 dB
10 cBrdiv__Ref 15.96 dBm 5.963 dBm
Log ’1
596
-4.04
140 -13. SUdB:ml
240
|
440 5 3 4
540 P TR R Wtk
o 0 TN WS SN MRS SRR LTy
740
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
FUNCTIE
2452 GHz 5.963 dBm
2 N 2902 GHz £6.245 dBm
3 N 5.698 GHz -57.406 dBm
4 N 24,650 GHz A7.734 ¢Bm
5
[
7
8
9
10 L
1 ™
< | &
IMSG ‘STATUS‘
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Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC SEMSE:PULSE ALIGN AUTD 01:47:54 PM Jan 08, 2022
[Center Freq 12.515000000 GHz | ) Avg Type: Log-Pwr TRACE[[[ 3456
PNO: Fast 0 Trig: Free Run TYPE |1 i
IFGain:Low #Atten: 30 dB cer|P FRFPP P
MKr1 2.477 GHZ
Ref Offset 0.5 dB
10 dBidiv__Ref 15.01 dBm 5.006 dBm
Log 01
am
499
5.0 SERELEL |
=250
350 1
45.0 7 3
£50 Py et bl
o B i P il e
750
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

[ v
N 1 f 2477 GHz 5.006 dBm
2 N 1 f 2627 GHz 56.129 dBm
3N 1 f 5.448 GHz 57.324 dBm
4 N 1 f 24301 GHz -16.865 dBm
5 =
6
T
8
9
10 b
1 v
< il | @
IMSG ‘STATUS‘
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00 CH

RL RF S0GQ  AC SENSEPULEE] ALIGN AUTO 01:43:05 PM Jan 08, 2022
Center Freq 2.353500000 GHz i Avy Type: Log-Pwr TRACE[1[2 2456
PNO: Fast ) Trig: Free Run TPE ] ikt
IFGain:Low #Atten: 30 dB bETP PPPPP
Mkr1 2.401 97 GHz
Ref Offset 05 dB
10 dB/div__Ref 16.62 dBm 6.616 dBm
Log .1
662 ﬂ
338
-13.4 -{3‘\36@.
234
34 f HL
434 -
534 E A}S Lu'nruh
s NIRRT S NRETESUF SN § Py 0 BN N e e WMW«MA‘*}V
734
Start 2.30000 GHz Stop 2.40700 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 10.27 ms (1001 pts)

2.401 97 GHz 6.616 dBm
2 2.330 39 GHz £58.026 dBm
3 2,399 40 GHz £7.061 dBm
4 2.400 05 GHz £2.321 dBm
5
6
7
8
9
10
1 v
<) |
wse |STATUS‘

39 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S04 AC SEMNSEPULSE] ALIGNAUTO 01:45:15 P Jan 08, 2022

Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr TRACE[1 2245 6

PNO:Fast (0 1rig:FreeRun TYPE| M ikt

IFGain:Low #Atten: 30 dB DeTfF FFPPF

Ref Offset0.5 dB Mkr1 2.441 02 GHz|

10 dBidiv__ Ref 16.50 dBm 6.498 dBm
Log 1

6.50

/TN o]

335
e JI\J‘*"""‘"‘J"'M \..m Pecspeth "
535 il Il J““"‘««/( %l\ Lrnng J"“'TW
DAL D RN T - T A
635
-7358
Center 2.44100 GHz Span 20.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts)

244102 GHz 6.498 dBm

SoWONONRWN

e
|
3

MSG |STATUS ‘
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78 CH

Agilent Spectrum Analyzer - Swept SA
RF S04 AC SEMSEPULEE] ALIGN AUTO 01:47:25 PM Jan 08, 2022

RL
[Center Freq 2.487500000 GHz | ) Avg Type: Log-Pur TRECE[ 5 5
PNO:Fast (0 1rig:FreeRun TYPE| M k-
IFGain:Low #Atten: 30 dB E
Mkr1 2.480 025 GHz|
Ref Offset0.5 dB
10cBidiv__Ref 15.92 dBm 5.916 dBm
Log 1
592
-4.08
- Jj \ 14 UBdB_m.

r 1 et

Sl i i g S OTV PN PSSR SRR PSS SIS SO AU O

4.1

741

Start 2.47500 GHz Stop 2.50000 GHz
Res BIWW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)

L ]
2.480025 GHz 5916 dBm

N 1 f
2 N 1 f 2.483500 GHz £8.961 dBm
3N 1 f 2,487 375 GHz £7.021 dBm
4 N 1 f 2492 475 GHz £57.880 dBm
5 =
6
T
8
9
10 b
1" ~
< I | 3@
IMSG ‘STATUS‘
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For Hopping Band edge

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 02:36:12 PM Jan 08, 2022
[Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[[[Z 2458
PNO: Fast () Trig: Free Run TYPE( VI ikt
IFGain:Low #Atten: 30 dB LeTP PPPP P
Mkr1 2.403 000 GHz
Ref Offset 05 dB
10 dBidiv__ Ref 17.19 dBm 7.187 dBm
Log 1
719
281 ﬂ
-12.8 1281 d%%.
228
28 fH
428 }6
528 2 H
528 e A SRR SEUEOTIN. V.00 A Sy
728
Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.867 ms (1001 pts)

L o — e
2403000 GHz 7.187 dBm

2 2.390022 GHz £59.263 dBm
3 2400013 GHz £3.038 dBm
5
6
7
8
9
10
1 ~
<) |
wsa ‘STATUS‘

RL RF S04 AC SEMSE:PULSE] ALIGN AUTO 02:38:22 PM Jan 08, 2022
[Center Freq 2.489500000 GHz ] . Avg Type: Log-Pwr TRACE[T 2345 6
PNO: Fast (0 1rig:Free Run TYPE| I ki
IFGain:Low #Atten: 30 dB ceTjP PRPEP
Mkr1 2.480 029 GHz
Ref Offset 05 dB
1L(‘J)gBrdiv Ref 16.00 dBm 6.002 dBm
‘1
B.00 /"\
-4.00
40 v \ REAEEY |
240 \
0 3
L
440 if e
RTS8 20 P .
W AT T LIRLI X L0730 . RO SV | P NSOV AU YU P
540
740
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.067 ms (1001 pts),

N f 2,430 029 GHz 6.002 dBm
2 N 1 f 2.483 515 GHz 58.928 dBm
3N 1 f 2.436 707 GHz -42.395 dBm
4
5
6
7
8
9
10
11 E)
< | &
IMSG ‘STRTUS‘
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Temperature: 25C Relative Humidity: |50%

T1/4-DQPSK(2Mbps)—
00/39/78 CH

Test Mode: Test Voltage: DC 3.85V

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SEMSE:PULEE] ALIGNAUTD 01:56:35 PM Jan 08, 2022
[Center Freq 12.515000000 GHz ) Avg Type: Leg-Pwr TRACE[1/2 345 6
PNO: Fast 50 Trig: Free Run TYPE |
IFGain:Low #Atten: 30 dB eerP PPPPP
Ref Offset 0.5 dB Mkr1 2.402 GHz|
10 dBidiv__Ref 12.59 dBm 2.592dBm
Log 1
259
7.4
-13.22 ciBm|
-17.4
274
374 T
A7 4 3 e
E74 Q R P i v aban i
TR ey el | St
574
774
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 2.592 dBm
2 N 1 f 3.101 GHz 57.187 dBm
3N 1 f 5.898 GHz 56.386 dBm
4 N 1 f 24.301 GHz -48.321 dBm
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IMSG ‘STATUS‘

39 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC SEMSEPLLEE] ALIGN AUTD 01:58:31 PM Jan 08, 2022
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACE[1 2345 6
PNO: Fast 0 Trig: Free Run TVPE QAW
IFGain:Low #Atten: 30 dB DET
Mkr1 2.452 GHz|
Ref Offset 0.5 dB
10 dBidiv Ref 11.68 dBm 1.682 dBm
Log ’1
1.68
83
-14.54 dBm|
-18.3
283
383 4
e 2 ? MWQM
503 X N SEN J\;uwluh}‘wmw‘”'w
£8.3
783
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

N 1 f 2452 GHz 1.682 ¢IBm
N 1 f 2627 GHz £7.621 dBm
N 1 f 5.923 GHz 56.397 dBm
N 1 f 24251 GHz -47.391 dBm
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Agilent Spectrum Analyzer - Swept SA

RL RF S0q  AC SENSEPULEE] BLIGHAUTO 02:00:58 PM Jan 08, 2022
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACEJ1 234 5 &
PNO: Fast (0 1rig:FreeRun TYPE| M
IFGain:Low #Atten: 30 dB pET[F FRFR R
Ref Offset 0.5 dB MKkr1 2.477 GHz|
10 dBidiv__Ref 10.17 dBm 0.172dBm
Log 01
0,170
863 14 66 dbm]
9.8
298
398 4
i — e I -
598 | X, S sl bttt g AL ot e
598
738
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 0.172 dBm
2 N 1 f 3.176 GHz 56.990 dBm
3N 1 f 5548 GHz 57.125 dBm
4 N 1 f 24476 GHz -47.716 dBm
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Report No.: STS220

00 CH

RL RF S0GQ  AC SENSEPULEE] ALIGN AUTO 01:56:05 PM Jan 08, 2022
Center Freq 2.353500000 GHz i Avy Type: Log-Pwr TRACE[1[2 2456
PNO: Fast ) Trig: Free Run THPE(
IFGain:Low #Atten: 30 dB pETP PPPPP
Ref Offset0.5 dB Mkr1 2.401 86 GHz|
10 dB/div__Ref 16.78 dBm 6.780 dBm
Log ’1 —
678 /\
322
-13.2 .la 2 o)
232 Jf 1
32
4
432
53.2 2 i o
. ST T SN RPN " S ek R A oty o Py TPyt
732

Start 2.30000 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.40700 GHz
Sweep 10.27 ms (1001 pts)

-
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2.401 86 GHz

6.780 dBm

231295 GHz £8.664 dBm
2,399 30 GHz £4.221 dBm
2.400 05 GHz 45.953 dBm
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Agilent Spectrum Analyzer - Swept SA

39 CH

RF S04 AC

SEMNSEPULSE] ALIGNAUTO

01:58:02 P Jan 08, 2022

RL
Center Freq 2.441000000 GHz |

Avg Type: Log-Pwr

TRACE[] ~3456
TrFE|

n Trig: Free Run I
IsggnFLaus\tu - #Atten: 30 dB DETP PRRFP
MKr1 2.440 86 GHz
Ref Offset 0.5 dB
10 dBidiv__ Ref 15.46 dBm 5.456 dBm
Log '1
5.46 )‘JJ‘
454
45 / \ -14.54 dEmll
-5 J’ \\
i B Y
445 o o st A afnen e 2
546 W M j
U ol P ] oo/ PV F ~ Wl
645
745
Center 2.44100 GHz Span 20.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts)

SoWONONRWN
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2.440 86 GHz

5.456 dBm
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S04 AC SEMSEPULEE] ALIGN AUTO 02:00:28 PM Jan 08, 2022
[Center Freq 2.487500000 GHz | Avg Type: Log-Pwr TRACE[ 3056
PNO:Fast (0 1rig:FreeRun TYPE| M k-
IFGain:Low #Atten: 30 dB El
Ref Offset 0.5 dB Mkr1 2.480 025 GHz|
10 dBidiv__ Ref 15.34 dBm 5.342 dBm
Log 1
5.34
466
47 )f \l 14,66 dEmll
247 f \

T T i R PV SV IR S SPPRPSTADR NGRSV NPL T REREN |
647
FAT7
Start 2.47500 GHz Stop 2.50000 GHz
Res BIWW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)
L 7]
N 1 f 2.480 025 GHz 6.342 dBm
2 N 1 f 2483500 GHz £8.114 dBm
3 N 1 f 2.484 825 GHz 57.185 dBm
4 N 1 f 2.493 050 GHz 57.813 dBm
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For Hopping Band edge
1/4-DQPSK

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 02:52:20 PM Jan 08, 2022
[Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[[[Z 2458
PNO: Fast () Trig: Free Run TYPE( VI ikt
IFGain:Low #Atten: 30 dB LeTP PPPP P
Ref Offset 0.5 dB Mkr1 2.403 000 GHZ]
10 dBidiv__Ref 16.44 dBm 6.439 dBm
Log 1‘
644
358 N
-136 -13.56 cipim)|
236
36 ({
436 3
538 12 ﬂ }V
" " e b A 4 P O\ 27 o e
-B3.6
736
Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.867 ms (1001 pts)
= [ v _ [ fucron ]
2.403 000 GHz 6.43% dBm
2 N 2390022 GHz £9.302 dBm
3 N 2400013 GHz 49.746 <dBm
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Agilent Spectrum Analyzer - Swept SA

RL RF S0G AC SENSEPULEE ALIGN SUTO 02:54:29 PM Jan 08, 2022

[Center Freq 2.489500000 GHz | ] Avg Type: Log-Pwr TRACE. ~ 356

PNO:Fast (0 1rig:FreeRun TYPE| I ki

IFGain:Low #Atten: 30 dB CETP FPFPF P

Ref Offset05 dB Mkr1 2.479 168 GHz|

1LU dBidiv. Ref 15.28 dBm 5.280 dBm
og
528
-472

147 \ 14.72 Bmfl
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447 ‘1 Ln
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Start 2.47900 GHz Stop 2.50000 GHz
Res BIWW 100 kHz #VBW 300 kHz Sweep 2.067 ms (1001 pts)

N1 2.479 168 GHz 5.280 dBm
2 N 1 f 2.483 515 GHz £8.886 dBm
3N 1 f 2.486 875 GHz 41.701 dBm
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Temperature: 25C Relative Humidity: |50%

Test Mode: 8DPSK(3Mbps) -00/39/78 CH |Test Voltage: DC 3.85vV

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC SEMSEPULSE] ALIGNAUTO 02:08:24 PM Jan 08, 2022
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TReCE[ - 3456
PNO: Fast 50 Trig: Free Run TYPE |V b
IFGain:Low #Atten: 30 dB cer|P PPPP P
Mkr1 2.402 GHz|
Ref Offset 0.5 dB
10 dBidiv__Ref 13.52 dBm 3.519 dBm
Log 1
3852
5.48
-1310 ciBim|
6.8
265
365 4
455
565 g ’ " WWMW
I e Y S o s (el
BE.5
765
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

FUNCTION FUNCTI

FUNC ~

L
2.402 GHz 3519 dBm

N 1 f
2 N 1 f 3.276 GHz 56.203 dBm
3N 1 f 5.608 GHz 56.333 dBm
4 N 1 f 24.326 GHz 47.870 dBm
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Agilent Spectrum Analyzer - Swept SA

RL RF S00  AC SEMSE:PLULSE] ALIGNAUTOD 02:14:39 PM Jan 08, 2022
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACE[T 03456
PNO: Fast (50 1rig:FreeRun TYPE | 1M1 ki
IFGain:Low #Atten: 30 dB CETPPPPPP
Mkr1 2.452 GHz
Ref Offset 0.5 dB
10 dBidiv__ Ref 13.10 dBm 4.808 dBm
Log .1
310
-6.90
-13.94 dbm|
169
269
369 7
469
569 g : N O DY W
X T I . | R W T
569
769
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

2452 GHz 4.808 dBm

2 2527 GHz 57.175 dBm
3 5.948 GHz 56.985 dBm
g 24.226 GHz -47.994 <dBm
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC SEMSE:PULSE ALIGN AUTD 02:11:02 PM Jan 08, 2022
[Center Freq 12.515000000 GHz | ) Avg Type: Log-Pwr TRACE[[[ 3456
PNO: Fast 0 Trig: Free Run TYPE |1 i
IFGain:Low #Atten: 30 dB cer|P FRFPP P
MKr1 2.477 GHZ
Ref Offset 0.5 dB
10 dBidiv__Ref 10.56 dBm 0.561 dBm
Log 01
0.560
944 -14.91 B
194
-29.4
394 vl
h : : [ttt eyl SZL
594 ﬁw«—- - P . WHWWW
et o
594
794
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

[ ]
2477 GHz 0561 dBm

N 1 f
2 N 1 f 2627 GHz 56.043 dBm
3N 1 f 5.848 GHz 56.676 dBm
4 N 1 f 24501 GHz -47.747 dBm
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00 CH

RL RF S0GQ  AC SENSEPULEE] ALIGN AUTO 02:07:54 PM Jan 08, 2022
Center Freq 2.353500000 GHz i Avy Type: Log-Pwr TRACE[1[2 2456
PNO: Fast ) Trig: Free Run TPE ] ikt
IFGain:Low #Atten: 30 dB bETP PPPPP
Mkr1 2.402 08 GHz
Ref Offset 05 dB
10 dB/div__Ref 16.90 dBm 7.100 dBm
Log 1
650
310 /H
-13.1 -Hﬂﬂdﬂﬂ
231 H b]
31
431 L.4 \
531 2 @ﬁs HT
et necrsair e PN |
s Joh o Lokl {anbaut e 4, A R e e
731
Start 2.30000 GHz Stop 2.40700 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 10.27 ms (1001 pts)

LT ——rr——

2.402 08 GHz 7.100 dBm
2 2.347 19 GHz £58.449 dBm
3 2,399 40 GHz £3.389 dBm
4 2.400 05 GHz 48.396 dBm
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39 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S04 AC SEMNSEPULSE] ALIGNAUTO 02:14:03 P Jan 08, 2022
Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr TRACE[1 2245 6
PNO: Fast 0 Trig: Free Run TYPE Il oot
IFGain:Low #Atten: 30 dB ceT|P PRRFPP
Mkr1 2.441 02 GHz|
Ref Offset 0.5 dB
10 dBidiv__ Ref 16.06 dBm 6.064 dBm
Log 1
b.06
-394
-138 / \ -13.94 cEmll
-238 /‘-—-.\,J \n.,,—f\
39 i N
439 i WM“MM
Py (I w7 e N
I T o, o 7 o (LN WREL LY
639
-738
Center 2.44100 GHz Span 20.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts)

244102 GHz 6.064 dBm
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S04 AC SEMSEPULEE] ALIGN AUTO 02:10:32 PM Jan 08, 2022
[Center Freq 2.487500000 GHz | ) Avg Type: Log-Pur TRECE[ 5 5
PNO:Fast (0 1rig:FreeRun TYPE| I ki
IFGain:Low #Atten: 30 dB ceT|F FFPPF
MKr1 2.480 175 GHZ
Ref Offset0.5 dB 3
5.088 dBm

10 dBidiv. Ref 15.09 dBm
Log '1

509
jf; f' \ EEERED |
249 f l\

5 bl
B9 R TR A ST SR PRI, S NS APUSS AR WU U S
649
749
Start 2.47500 GHz Stop 2.50000 GHz
Res BIWW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)
L ]
N 1 f 2.480 176 GHz 5.088 dBm
2 N 1 f 2483500 GHz £7.457 dBm
3 N 1 f 2.487 375 GHz 56.765 dBm
4 N 1 f 2.491 300 GHz 57.437 dBm
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For Hopping Band edge

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 02:10:53 PM Jan08, 2022
[Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[[[Z 2458
PNO: Fast () Trig: Free Run TYPE( VI ikt
IFGain:Low #Atten: 30 dB LeTP PPPP P
Ref Offset0.5 dB Mkr1 2.402 073 GHz
10 dBidiv__ Ref 17.15 dBm 7.148 dBm
Log
715
285 H
-129 12,65 dbm|
228
28 {
429 3
529 2 y
o BRI TR I L o S P A A MW
728
Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.867 ms (1001 pts)

L e — e
2402073 GHz 7.148 dBm

2 2.390022 GHz £8.725 dBm
3 2400013 GHz 48177 <dBm
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RL RF S0Q AC SENSE:PULSE| ALIGN AUTO 02:13:03 PM Jan 08, 2022
[Center Freq 2.489500000 GHz ] . Avg Type: Log-Pwr TRACE[T 2345 6
PNO: Fast O Trig: Free Run THPE |V il
IFGain:Low #Atten: 30 dB eerlP PRPPP
Ref Offset0.5 dB Mkr1 2. 479 168 GHz|
10 dBidiv__Ref 15.23 dBm 1 dBm
Log 1
523
477
146 \ 1477 dimfl
248 &
48 \
448 ) 3
548 it
AVTRRYS PPN RS S Perr L S N PSR- Y A SR
546
748
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.067 ms (1001 pts),
N f 2.479 168 GHz 5.231 dBm
2 N 1 f 2.483 515 GHz 58871 dBm
3 N 1 f 2.485 993 GHz 56.433 dBm
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5. NUMBER OF HOPPING CHANNEL

5.1 LIMIT
FCC Part 15.247,Subpart C
_ _ FrequencyRange
Section Test Item Limit Result
(MH2)
15.247 Number of Hopping S )
(@)(1) i) 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

EUT

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 3.85V

Number of Hopping Channel 79

Hopping channel

Agilent Spectrum Analyzer - Swept SA
SENSE:PULEE| ALIGN AUTO 02:34:03 PM Jan(08, 2022
‘ Avg Type: Log-Pwr TRACE

RL RF 50Q AC

[Center Freq 2.441750000 GHz ) 123456
PNO: Fast 3 Trig: Free Run TYPE (1M Wi
IFGain:Low #Atten: 30 dB U
Ref Offset 0.5 dB Mkr2 2.480 243 5 GHz
10 ¢Bldiv__ Ref 20.50 dBm 6.16 dBm

Log

! | 82

M LT AT pedrrnossrr s e T oo,

lll"" N rrrrrrrrrrrrerT ' "‘VI"III\
|

, !
el |
-395 j '\

\

Start 2.40000 GHz Stop 2.48350 GHz
Res BW 300 kHz #VBW 300 kHz

[ FUNCTION | FUNCTIONWIDTH

2.402 087 § GHz 7.72dBm
N 1 f 24802435 GHz 6.16 dBm

&

< m ]

forarus]
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