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Test Mode: TX 2441 MHz_CH39_2Mbps
Horizontal
90.0 dBuV¥/m
Limit1: —
limit2: S
45 1
X
%
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 4882.000 48.98 -7.31 41.67 74.00 -32.33 peak
2 4882.000 39.36 -7.31 32.05 54.00 -21.95 AVG
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Test Mode: TX 2480 MHz_CH78_2Mbps
Vertical
90.0 dBu¥/m
Limit1: —
limit2: —
45 1
X
%
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 4960.200 49.09 -7.09 42.00 74.00 -32.00 peak
2 4960.200 40.62 -7.09 33.53 54.00 -20.47 AVG
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Test Mode: TX 2480 MHz_CH78_2Mbps
Horizontal
90.0 dBu¥/m
Limit1: —
limit2: —
45 1
X
%
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 4960.200 49.82 -7.09 42.73 74.00 -31.27 peak
2 4960.200 41.24 -7.09 34.15 54.00 -19.85 AVG
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ATT

6. NUMBER OF HOPPING FREQUENCY

6.1 LIMIT

FCC Part15, Subpart C (15.247)

Section

Test Item

15.247(a)(1)(iii)

Number of Hopping Frequency

6.2 TEST PROCEDURE AND SETTING

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=100 kHz, VBW=300 kHz, Sweep time = Auto.

Spectrum Parameters Setting
Attenuation Auto
Span Frequency > Operating Frequency Range
RBW 100kHz
VBW 300kHz
Detector Peak
Trace Max Hold
Sweep Time Auto
6.3 MEASUREMENT INSTRUMENTS LIST
Item | Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | Spectrum analyzer| KEYSIGHT N9010A MY55150427 2021/05/24
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A
6.4 TEST SETUP
EUT SPECTRUM
ANALYZER

6.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.5 unless otherwise a special
operating condition is specified in the follows during the testing.
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6.6 TEST RESULTS

Hopping Mode_1Mbps

Number of Hopping Measurement result(CH) Limit(CH)
Frequency 79 215

l xqs.gmsPemumnnaryxer Sw&ptSA (==
] SENSE:IN ALIGN AUTO 05:56:25 PMDec 30, 2020
Marker 2 2. 480000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB Mkr2 2.480 000 GHz

Ref 10.00 dBm -2.824 dBm

‘2

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.999 ms (10000 pts

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

(N [1]f] 2, 402 000 GHz 4. 242 = o I
2 EENES 2.480 000 GHz 284dBm[ [ 0 00000000 |
[ | I N R

—SOOENDO AW

Al

=
@
o}

STATUS

Hopping Mode_2Mbps

Number of Hopping Measurement result(CH) Limit(CH)
Frequency 79 215

K Keyslgh!SpectrumAna!ylev SwaptSA o[- 3]
S E:IN ALIGN AUTO 05:57:58 PM Dec 30, 2020
Marker 2 2. 480000000000 GHz X Avg Type: Log-Pwr A
PNO: Fast (o0  Trig: FreeRun Avg|Hold:>100/100
ra)
IFGain:Low Atten: 20 dB
Ref Offset 1 dB Mkr2 2.4
Ref 10.00 dBm

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.999 ms (10000 pts;

MKR MODE| TRC| SCL! FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 I!I-ﬂ 2. 402 000 GHz 5. 104 = o I
2.480 000 GHz 2703dBm| [ ]
__

SOOEND O AW

A=

=
@
[0}

STATUS
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ATT

7. AVERAGE TIME OF OCCUPANCY

7.1 LIMIT
FCC Part15, Subpart C (15.247)
Section Test Item Limit
Average Time of
15.247(a)(1)(iii) Ocoupancy 0.4sec

7.2 TEST PROCEDURE AND SETTING
a. The transmitter output (antenna port) was connected to the spectrum analyzer

O QO T

Zero span

- 0Q

. Set RBW of spectrum analyzer to 1MHz and VBW to 1MHz

. Use a video trigger with the trigger level set to enabletriggering 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

. Measure the maximum time duration of one single pulse
. Set the EUT for DH1, DH3 and DH5 packet transmitting

. Measure the maximum time duration of one single pulse
. DH1 Packet permit maximum 1600 / 79 /2 = 10.12 hops per second in each channel (1 time

slot TX, 1 time slot RX).So, the dwell time is the time duration of the pulse times 10.12 x 31.6 =

320 within 31.6 seconds

j. DH3 Packet permit maximum 1600 / 79 / 4 = 5.06 hops per second in each channel (3 time
slotsTX, 1 time slot RX).So, the dwell time is the time duration of the pulse times 5.06 x 31.6 =

160 within 31.6 seconds

k. DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time
slotsTX, 1 time slot RX).So, the dwell time is the time duration of the pulse times 3.37 x 31.6
= 106.6 within 31.6 seconds

7.3 MEASUREMENT INSTRUMENTS LIST

Item| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 [Spectrum analyzer| KEYSIGHT N9010A MY55150427 2021/05/24
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A
7.4 TEST SETUP
EUT SPECTRUM
ANALYZER

7.5 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 4.5 unless otherwise a special

operating condition is specified in the follows during the testing.
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ATT

7.6 TEST RESULTS

TX Mode_ 1Mbps
Mode Channel Frequency Pulse Time Dwell Time Limit
(MHZz) (ms) (ms) (ms)
DH1 2441 0.380 121.6 400
DH3 2441 1.638 262.1 400
DH5 2441 2.885 307.7 400
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TX Mode 2Mbps
Mode Channel Frequency Pulse Time Dwell Time Limit
(MHZz) (ms) (ms) (ms)
DH1 2441 0.391 125.1 400
DH3 2441 1.643 262.9 400
DH5 2441 2.893 308.6 400
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8. HOPPING CHANNEL SEPARATION MEASUREMENT

8.1 LIMIT
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.

8.2 TEST PROCEDURE AND SETTING
a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.
b. Span = wide enough to capture the peaks of two adjacent channels
Resolution (or IF) Bandwidth (RBW) > 1% of the span
Video (or Average) Bandwidth (VBW) > RBW
Sweep = Auto
Detector function = Peak
Trace = Max Hold

Spectrum Parameter Setting

Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation

RBW 10 kHz

VBW 30 kHz
Detector Peak

Trace Max Hold

Sweep Time Auto

8.3 MEASUREMENT INSTRUMENTS LIST

Item | Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | Spectrum analyzer| KEYSIGHT N9010A MY55150427 2021/05/24
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A

8.4 TEST SETUP

EUT SPECTRUM
ANALYZER

8.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.5 unless otherwise a special
operating condition is specified in the follows during the testing.
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ATT

8.6 TEST RESULTS

TX Mode 1Mbps
e W N R
CHOO 2402 1.002 >(25’éHaf] é)vrv%/t?]‘;ZOdB PASS
CH39 2441 0.992 >(25’§;'f‘§vrvgt%20d8 PASS
CH78 2480 0.996 >(25§';'f]§vrv%/t%20d8 PASS

T
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ATT

TX Mode 2Mbps
crana | oo [ o T T
CHO0 2402 1,006 Z(eorz é:vrv%/ti*;zods PASS
CH39 2441 0.994 >(25’§;'f‘§vrvgt%20d8 PASS
CH78 2480 0.992 >(25§';'f]§vrv%/t%20d8 PASS

2402 MHz

2441 MHz

e Log Par
Jrediing 2t
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9. BANDWIDTH TEST

9.1 LIMIT

FCC Part15, Subpart C (15.247)

Section Test Item
15.247(a)(1) Bandwidth

9.2 TEST PROCEDURE AND SETTING

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= 30 kHz, VBW=100 kHz, Sweep Time = Auto.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth
RBW 30kHz
VBW 100kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

9.3 MEASUREMENT INSTRUMENTS LIST

Iltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 [ Spectrum analyzer| KEYSIGHT N9010A MY55150427 2021/05/24
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A

9.4 TEST SETUP

EUT SPECTRUM
ANALYZER

9.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.5 unless otherwise a special
operating condition is specified in the follows during the testing.
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9.6 TEST RESULTS

F
Channel requency

TX Mode_1Mbps

(MHz)

CHO00 2402

CH39

20dB Bandwidth

(MHz)
0.879

99 % Emission
Bandwidth

Result
(MHz)

2441

0.881

0.819 PASS

CH78 2480

0.879

0.822 PASS

2402MHz

0.823

PASS

s Froq: 2402000000 Gz
Fres Run “AvgHoid>1010
1008

2441MHz

Freg: 2881

(Center 2.402 GHz
l#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth
819.00 kHz
-21.581 kHz
878.9 kHz

Span 3
Sweep 4.666 ms)

Total Power 1.54 dBm
Transmit Freq Error % of OBW Power  99.00 % Transmit Freq Error
x dB Bandwidth xdB 2000 dB

x dB Bandwidth

Occupied Bandwidth

ane
“AvgHold>1010

#VBW 100 kHz

‘Span 3 WH
Sweep 4.666 ms|
Total Power 1.94 dBm
821.51 kHz
22093kHz % of OBW Power  99.00 %
880.9kHz  xdB

20,00 dB.

[ oS e St

2480MHz

480000000 Gz
n “AvaHold> 1010
T

(Center 248 GHz
f#Res BW 30 kHz

#VBW 100 kHz
Occupied Bandwidth
822.84 kHz
-20.306 kHz
878.7 kHz

‘Span 3 WHz|
Sweep 4.666 ms|

Total Power 2.87 dBm
Transmit Freq Error % of OBW Power  99.00 %
x dB Bandwidth

xdB -20.00 4B
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TX Mode_2Mbps

Channel

Frequency

(MHz)

20dB Bandwidth
(MHz)

99 % Emission
Bandwidth
(MHz)

Result

CHO00

2402

1.282

1.172

PASS

CH39

2441

1.284

1.172

PASS

CH78

2480

1.280

1.171

PASS

2402MHz

2441MHz

2480MHz

Ref 10.00 dBm

enter 2402 GHz
[#Res BW 30 kHz
Occupied Bandwidth
1.1716 MHz
Transmi tFroq Emor 23232 KMz
x dB Bandwidth 1.282 MHz

SVBW 100 kHz

Total Power 147 dBm

% of OBW Power  99.00%
xd8 -20.00 4B

SVBW 100 kiz

Occupled Bandwidth TowlPower 1.6 dBm
1.1716 MHz

Transmit Freq Error 23,950 kHz
x d8 Bandwidth 1284MHz  xdB 200048

% of OBW Power  99.00 %

Span 3 Wz iCenter 248 GHz
Sweep 4.666 ms|

Ref 10.00 dBm

b#Res BW 30 kiz

Occupied Bandwidth Total Power

1.1706 MHz
Transmit Freq Error  -23.730 kHz
x dB Bandwidth 1280MHz  xdB

FVEW 100 kHz

% of OBW Power

WHz|

Span3
Sweep 4.666 ms|

2.66 dBm

99.00%
-20.00 4B
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10. MAXIMUM OUTPUT POWER

10.1 LIMIT
FCC Part15, Subpart C (15.247)
Section Test Item Limit
15.247(a)(1) Maximum Output Power 0.125Watt or 21dBm
Note:

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 band
width of the hopping channel, whichever is greater, provided the systems operate with an output
power no greater than 125 mW.

10.2 TEST PROCEDURE AND SETTING
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= 1MHz/3MHz, VBW= 1MHz/3MHz, Sweep time = Auto.

10.3 MEASUREMENT INSTRUMENTS LIST

ltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | Spectrum analyzer| KEYSIGHT N9010A MY55150427 2021/05/24
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A

10.4 TEST SETUP

EUT SPECTRUM
ANALYZER

10.5 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 4.5 unless otherwise a special

operating condition is specified in the follows during the testing.
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10.6 TEST RESULTS

TX Mode_1Mbps
Channel Frequency Output Power Output Power Result
(MHz) (dBm) (W)
CHO00 2402 -3.409 0.000456 PASS
CH39 2441 -3.419 0.000455 PASS
CH78 2480 -2.093 0.000618 PASS
Limit 21dBm /0.125W

CHO00

A 208

TX Mode_2Mbps
Channel Frequency Output Power Output Power Result
(MHz) (dBm) (W)
CHO00 2402 -2.672 0.000541 PASS
CH39 2441 -2.405 0.000575 PASS
CH78 2480 -1.440 0.000718 PASS
Limit 21dBm /0.125W

CHO0 CH39 . CH78
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11. CONDUCTED SPURIOUS EMISSION
11.1 LIMIT

For FCC
In any 100 kHz 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 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak Output
Power limits. If the transmitter complies with the Output Power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in Section 15.209(a) is not required.

For ISED
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
device is operating, the RF power that is produced shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement, provided that the transmitter demonstrates compliance with the
peak Output Power limits. If the transmitter complies with the Output Power limits based on the use of
root-mean-square averaging over a time interval, as permitted under section 5.4(d), the attenuation
required shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits specified in
RSS-Gen is not required.

11.2 TEST PROCEDURE AND SETTING
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= 100 kHz, VBW=300 kHz, Sweep time = Auto.

11.3 MEASUREMENT INSTRUMENTS LIST

Iltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 [ Spectrum analyzer| KEYSIGHT N9010A MY55150427 2021/05/24
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A

11.4 TEST SETUP

EUT SPECTRUM
ANALYZER

11.5 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 4.5 unless otherwise a special
operating condition is specified in the follows during the testing.

Page 57 of 59




Report No.: 20EFCS12046 0021

11.6 TEST RESULTS

TX Mode_1Mbps

Ban@edge- CHO00 (Lower)

Arg Type Log-Par

Trig:FraaRun
e 208

100 kHz SVBW 300 Kz

3569 g,
4378 o
30091 g

50,00 MMz}
Sweep 5333 ws (10000 s

Avg Tyow Log Par

o Trg FeeRun
e

Ref Offsnt 1
Rer 10,00 Bm

84170 dom.
30136 dBm
4111 g

Avgndia o800

an 50,00 MH
Sweep 5.333 ms (10000 pts)

10th Harmonic of the fundamental frequency

CHO00

CH39

Banfiedge CH78 (Upper)

o Tig FeeRun
e 208

SVBW 300 Kz

2399 g,
43723 dbm.

Arg Type Log-Par

e dingoy

in 50,00 MHZ
Sweep 5333 ws (10000 s

Trig:FreaRun
e

Ref Offsnt 1
Rer 16,00 Bm

RAWONIANAA

enter 2.50275 GHz
100 kHz

24TV I68GHI 285208m
2483 %00 Griz| 42841 dbm

Avg Tyow Log Par

Avgndia o800

Span 50,00 MHz]
Sweep 5.333 ms (10000 pts)

CH78

Ref Ofeat 1 0B
Ref 10,00 dBm

Y

24019
Py

Avg Tyow Log Par
pedingr 2y

‘Stop 26,50 GHz,
Sweep 2.530 5 (10000 pts)

4106 g
42484 g

Display Line -23.60 dBm

RefOffsat 1 4B
Ref 10.00 dBm

0
+

Avg Type Log Par
Trig:FreaRun Avgrice. 3360
s 2@

SVBW 300 Kz

3597 dom,
48403 o

E
Sweep 2.530 5 (10000 pts)

Ref Offet 1 0B
Ref 10.00 dBm

26,50 GHz

24814 G
faniGe

SVBW 300 kHz

4101 dom;
42175 dom.

Avg Typw Log Par
AvoHaie, 8360

Stop 26,50 GHz|
Sweep 2.530 5 (10000 pts)
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TX Mode_2Mbps

Bandedge CH78 (Upper)

e 308

RefOfeat 1 48
Ref 10.00 dBm

3634 g,
46216 dom
30120 g8,

Bandedge- CHOO (Lower) _

T o T

LogPar

M d
Avandia 538100

T o T

Span 50.00 Mzl
Sweep 5.333 ms (10000 pts)

2473 830G
2483 800Gz

=T

A Tyow Log Par
Trig:FraaRun Avandia 538100
e 308

Span 50.00 Mzl
Sweep 5.333 ms (10000 pts)

2196 g,
4037 dBm

© T FeeRun
e 208

Ref Ofeat 1 4B
Ref 10.00 dBm

enter 2.37950 GHz
Res BW 100 kHz SVBW 300 Kz
45612 4om.
36314 d8m
4276 g8,

Jrdii o

Span 50.00 MHz]
Sweep 5.333 ms (10000 pts)

2479 850 G
2483 800 Giix

Arg Type Log-Par
© T FeeRun Jredting 2
e 208

AARIAAANAN A

Span 50.00 MHz]
Sweep 5.333 ms (10000 pts)

SVBW 300 Kz

CHO00

10th Harmonic of the fundamental frequency

CH39

CH78

Avg Tyow Log Par
e ingrt oy

Ref Ofset 1 0B
Ref 10.00 dBm
1

‘

Stop 26.50 GHz,
Sweep 2.530 s (10000 pts)

24019 GHa

“5.409 dpm:
EroA T —

Ars Type Log Par
Trig:FreaRun Avgie sate0

RefOffsat 1 4B
Ref 10.00 dBm
7

Stop 26.50 GHz|
Sweep 2.530 5 (10000 pts)

24417l 347208m
Fr e —

2|
3
H
8
H
7
3
s
o

Res BW 100 kHz

Arg Tyoe Log Par
Avgie 34320

Ret Offat 1 0B
Ref 10.00 dBm

Stop 26.50 GHz|
Sweep 2.530 5 (10000 pts)

3301 dom,

24787 G,
73—

END OF TEST REPORT
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