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Test Mode: TX 2441 MHz_CH39_3Mbps
Horizontal
80.0 dBuV/m
Limit1: —_—
1
b4
%
40
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz

Reading Correct Measure-

Antenna Table

No. Mk. Freq.  Level Factor  ment Limit ~ Over Height Degree
MHz dBuy dB dBuVim dBim dB Detector cm degree  Comment
1 4884.000 59.36 -2.15 o721 7400 -16.79 peak 150 a7
2 * 43884.000 44.96 -2.15 4281 5400 -11.19 AVG 150 &7
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Test Mode: TX 2480 MHz_CH78_3Mbps
Vertical
80.0 dBuV¥/m
Limit1: —_
1
X
40 X
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor  ment Limit ~ Owver Height Degree
MHz dBuV dB dBuVim dBim dB Detector cm degree  Comment
1 4960.000 54 42 -1.76 52 66 7400 -21.34 peak 150 21
2 * 4960.000 4363 -1.76 4187 9400 1213 AVG 150 21

Page 42 of 61




Report No.: 24EFSS11090 02551

Test Mode: TX 2480 MHz_CH78_3Mbps
Horizontal
80.0 dBuV¥/m
Limit1: —_
1
b, —
%
40
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure- o Antenna Table
No. Mk. Freq.  Level Factor  ment Limit ~ Over Height Degree
MHz dBuV dB dBuMim dB/m dB Detector cm degree  Comment
1 4960000 56.42 -1.76 54 66 7400 -1934 peak 150 141
2 * 4960.000 44 .64 -1.76 42.88 5400 -11.12 AVG 130 141
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6NUMBER OF HOPPING FREQUENCY

6.1LIMIT
FCC Part15, Subpart C (15.247)
Section Test Item
15.247(a)(1)(iii) Number of Hopping Frequency
6.2TEST 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
6.3MEASUREMENT INSTRUMENTS LIST

Iltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 [Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A
6.4TEST SETUP
EUT SPECTRUM
ANALYZER

6.5EUT 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
& Keysight Spectrum Analyzer - Swept SA o[-l

i RL RF 50 AC

Ref Offset 1 dB
Ref 10.00 dBm

Marker 1 A 2.402000000000 GHz ] ~ Avg Type: LogPwr
AvglHold:>100/100

PNO: Fast GO  Trig: FreeRun
IFGain:Low #Atten: 30 dB

#VBW 300 kHz

12:48:08 AMJan 08, 2025

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)

X

f 2.402 000 GHz 1.303 dBm
2.480 000 GHz 1778 dBm
I

Y FUNCTION FUNCTION WIDTH

FUNCTION VALUE

STATUS

Hopping Mode_3Mbps

Number of Hopping

Measurement result(CH)

Limit(CH)

Frequency

215

Bl Keysight Spectrum Analyzer - Swept SA
RL RF S

Ref Offset 1 dB
Ref 10.00 dBm

Marker 1 A 2.402000000000 GHz

ALIGN AUTO

PNO: Fast GO Trig: Free Run
IFGain:Low #Atten: 30 dB

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

o6 )
12:49:39 AMJan 0!

Mkr2 2.480 000 0 GHz
0.175 dBm,

Stop 2.48350 GHz|
Sweep 8.000 ms (1001 pts)

SoO0RNONAWN -

FUNCTION FUNCTION WIDTH

FUNCTION VALUE

‘

=
@
2]
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TAVERAGE TIME OF OCCUPANCY

7.1LIMIT

FCC Part15, Subpart C (15.247)

Section Test Item Limit

Average Time of
Occupancy

15.247(a)(1)(iii) 0.4sec

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

. 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
zero span
. 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

O Qo oOT

—_ 0JQ

7.3MEASUREMENT INSTRUMENTS LIST

ltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A
7.4TEST SETUP
EUT SPECTRUM
ANALYZER

7.5EUT 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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7.6 TEST RESULTS

TX Mode_1Mbps
Mode Channel Frequency Pulse Time Dwell Time Limit
(MHz) (ms) (ms) (ms)
DH1 2441 0.420 134.4 400
DH3 2441 1.690 270.4 400
DH5 2441 2.940 313.4 400
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TX Mode_3Mbps
Mode Channel Frequency Pulse Time Dwell Time Limit
(MHz) (ms) (ms) (ms)
DH1 2441 0.426 136.3 400
DH3 2441 1.730 276.8 400
DH5 2441 2.980 317.7 400
_2441MHzDH1 2441MHzDH3 _2441MHzDH5 _
— e o Trig: FreeRun e Mark e Marker 0 ms . e Avg Type: LogPwr - -

2
b T,v‘l‘m'w'il‘,‘w‘ )ﬂ‘p&*yji' ".|.\,‘le\ KN

nnnnnnnnnnnnnn
wwwwwww
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8HOPPING CHANNEL SEPARATION MEASUREMENT

8.1LIMIT
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.

8.2TEST 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

8.3MEASUREMENT INSTRUMENTS LIST

Iltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 [Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A
8.4TEST SETUP
EUT SPECTRUM
ANALYZER

8.5EUT 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 - R
CHOO 2402 0.993 >(25§';'f]§vrv%/t%20d8 PASS
CH39 2441 1.005 >(@orrz gv:/i%j/’[?];ZOdB PASS
CH78 2480 0.993 >(25’§;ﬁ§vrv%/t%20d5 PASS

3 Tyow Log Par
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ATT

TX Mode_3Mbps
Channel Fr((elalr"ezr;cy Sepacrgzgrr:?l\I/IHz) (k/ilrljizt) Result
CHO00 2402 0.837 >(25Pg;llﬁ gvrv i%I/t::]*)zods PASS
E M v S
om | em [ oww [ PEIEEE [ e
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9BANDWIDTH TEST

9.1LIMIT

FCC Part15, Subpart C (15.247)

Section Test Item
15.247(a)(1) Bandwidth

9.2TEST 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

9.3MEASUREMENT INSTRUMENTS LIST

Iltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A
9.4TEST SETUP
EUT SPECTRUM
ANALYZER

9.5EUT 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

TX Mode_1Mbps
. 99 % Emission
Channel Frequency 20dB Bandwidth Bandwidth Result
(MHz) (MHz) (MHz)
CHO00 2402 0.986 0.8755 PASS
CH39 2441 1.016 0.8917 PASS
CH78 2480 1.001 0.8907 PASS
_ 2402MHz _ 2441MHz » . _ 2480MHz _

nnnnn

ndwidth
891.77 kHz
ror  +15.055 ki

-20.00 48

1016 MKz x -20.00 4B
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ith
1535 MHz
2485 kHz
1234 MHz xdB

% of OBW Power

9.49 dBm

99.00%
-20.00 48

Occupied Bandwidth Tot
1.1601 MHz
v 2716 kHz

1238MHz  xdB

% of OBW Power

TX Mode_3Mbps
: 99 % Emission
Channel Frequency 20dB Bandwidth Bandwidth Result
(MHz) (MHz) (MHz)
CHO00 2402 1.234 1.1535 PASS
CH39 2441 1.238 1.1601 PASS
CH78 2480 1.238 1.1538 PASS
- 2402MHz _ __ 2441MHz _

9.7 dBm

idth
1.1538 MHz
-4.227 kHz
1.238 MHz

99.00%
-20.00 48

8.95 dBm

% of OBW Power  99.00 %
xdB 2000 dB
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10MAXIMUM OUTPUT POWER

10.1LIMIT
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.

10.2TEST 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.

10.3MEASUREMENT INSTRUMENTS LIST

Item| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 [ Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A

10.4TEST SETUP

EUT SPECTRUM
ANALYZER

10.5EUT 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 2.787 0.001900 PASS
CH39 2441 2.488 0.001773 PASS
CH78 2480 2.164 0.001646 PASS
Limit 21dBm /0.125W

CHO0 CH78
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TX Mode_2Mbps
Channel Frequency Output Power Output Power Result
(MHz) (dBm) (W)
CHO00 2402 3.516 0.002247 PASS
CH39 2441 3.194 0.002086 PASS
CH78 2480 2.959 0.001977 PASS
Limit 21dBm /0.125W

CHO0 CH78

Page 57 of 61



Report No.: 24EFSS11090 02551

ATT

TX Mode_3Mbps
Channel Frequency Output Power Output Power Result
(MHz) (dBm) (W)
CHO00 2402 3.439 0.002207 PASS
CH39 2441 3.303 0.002139 PASS
CH78 2480 3.068 0.002027 PASS
Limit 21dBm /0.125W
CH39

CHO00
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11CONDUCTED SPURIOUS EMISSION
11.1LIMIT

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.

11.2TEST 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.

11.3MEASUREMENT INSTRUMENTS LIST

Iltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A

11.4TEST SETUP

EUT SPECTRUM
ANALYZER

11.5EUT 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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11.6TEST RESULTS

TX Mode_1Mbps
Bandedge CHO00 (Lower) Bandedge CH78 (Upper)

B e e St sh =T B e St sh

Dlsplay Line -18.42 dBm Avg Type: Log-Pwr TRacE il D|splay Line -18.41 dBm Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 100/100 PNO: Fast ~»—  Trig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB 1FGain:Low #Atten: 30 dB
Ref Offset 1 dB Mkr1 2.401 990 GHz Ref Offset 1 dB
asidiv__Ref 10.00 dBm 1.580 dBm dBrdiv ’Ref 10.00 dBm
g 1

Center 2.38025 GHz X
#Res BW 100 kHz #VBW 300 kHz . #Re #VBW 300 kHz

KR MODE TRC| SCL FUNCTION _|_FUNCTION WIDTH FUNCTION VALUE B KR M X Y FUNCTION _|_FUNCTION WIDTH

I 1 [ N [1]f] z AM 990 GNx 1 sso dEm [ 1
HZ -55. IBm

= STATUS = STATUS

Bandedge- Hopping on (Lower) BandedgeHopping on (Upper)

i I o) & sl i I —— oo

Dlsplay Llne -17.60 dBm Avg Type: Log-Pwr b D]sp[ay |_|ne ETXX dBm Avg Type: Log-Pwr
:Fast > Trig: Free Run AvglHold: 1001100 PNO: Fast —»—  Trig: FreeRun AvglHold: 1001100
#Atten: 30 dB IFGain:Low #Atten: 30 dB.

Ref Offset 1 dB. 8 Ref Offset 1 dB.
Ref 10.00 dBm - Ref 10.00 dBm

(Center 2.38300 GHz X (Center 2.49975 GHz Span 50.00 MHz|
#Res BW 100 kHz #VBW 300 kHz . H#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10000 pts)

VKR NODE = X ¥ FUNCTION _|_FUNCTION WIDTH FUNCTION VALUE B KR MODE TRC| SCL FUNCTION _|_FUNCTION WIDTH FUNCTION VALUE

(N [1[f] 02 829 GHz 2400Bm/ [ 0000000000000} N [1[f] 2. 475 835 GHz 1 999 dBm [ |
P N 1 f 2390000 GHz] 2 90 000 GHz 44812dBm| [ ) 2 IEEREE! 2.483 500 GHz $1406dBm| [ [}
3 EEERES! 2.400 000 GHz 43057dBm| [ ) - o
)

= STATUS =3 STATUS

10th Harmonic of the fundamental frequency
CHO00 CH39 _ CH78

isplay Line -19.50 dBm Avg Tyow Log Par - E ArgType Log Par
QisplarL 2 Trg:FreaRun Avpnaie 13%0 e o T FreeRun Al 180 - Trg: FreaRun
ahian 3068 > htan 3068 e 30

Retomn1 08 v Rt O 0
Ret 1000 dBm Rer 1000 dBm
¥ 3

Stop 26,50 GHz, .03 GHZ Stop 76,50 GHz| 03 GHz Stop 76,50 GHz|
Sweep 2.530 5 (10000 pts) s VBW 300 kHZ Sweep 2530 5 (10000 pts) SVBW 300 k2 Sweep 2.530 5 (10000 pis)

A314GH 0488 dom
202770GHz 32032 dbm|

24019G ] 0507 dom
248243 Ghiz| 39,642 dm,
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TX Mode_3Mbps

Bandedge- CH00 (Lower)

S

B o Spcrom S o0

Bandedge CH78 (Upper)
&

D|s

T KtysughtipmmmAm?yml SweptsA

KR MODE TRC
=y N |

2
3 EEEREE! 2 390 000 GHz 45 271 dBm e

11:35:21 PHJan 07,2025
Type: Log-Pwr b 4

play Line -17.89 dEm
Avg|HoId' 1001100

PNO: Fast —»—~  Trig: FreeRun
IFGain:Low #Atten: 30 dB.

Mkr1 2.402 160 GHZ
Ref Offset 1 dB 2 160 CHz

Bidiv__Ref 10.00 dBm

Span 50.00 MHz|
#VBW 300 kHz

FUNCTION VALUE

e FUNCTION _|_FUNCTION WIDTH

X i E
[f] 24021SOGH2 21usdam
] 000GHz|  61489dBm[ | ]

dBidiv

[
Display Line -18.26 dBm

KR MODE TRC
= N 1]
2

11:37:11 PMJan 07,
TRACE [

Type: Log-Pwr
PNO: Fast —»~  Trig: FreeRun Avg|HoId' 100/100
IFGain:Low #Atten: 30 dB
2.479 830 GHZ
Ref Offset 1 dB
’Re’ 10.00 dBm 1.748 dBm
1

#VBW 300 kHz

FUNCTION _|_FUNCTION WIDTH FUNCTION VALUE

=
[f] 2 479 830 GHz 1] 74 é8m ! 0 00000000
[f] 2483500 GHz $8930dBm| [ )

Bandedge- Hopplng on (Lower)

=]

=

o RSt

i play Llne -17.84 dE

(O: Fast —»-  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1 dB.

LTS 2oz

Avg Type: Log-Pwr
AvglHold: 100/100

dBJdiv

Ref Offset 1 dB.

Fost - Trig: FreeRun
#Atten: 30 dB

11:44:25 PHJan 07,
Avg Type: Log-Pwr e
AvglHold: 100/100

Mkr1 2.480 161 GHz|
1.882 dBm)|

Center 2.38300 GHz

Ref 10.00 dBm

NTTITTYYY

it i v A e b ittt P AN L H.»Jw

Span 50.00 MHz|
Sweep 5.333 ms (10000 pts)

FUNCTIO!

#VBW 300 kHz

FUNCTION

‘Res BW 100 kHz

WKR MODE TRC| SCL
llll__

P N [ f]  2390000GHz|  46182dBm| | )

B N 1 f]  2400000GHz|  46359dBm[ | |

p rrr— 0 @ - @ @ o
. -
e
e
e
e
e
e S -

FUNCTION WIDTH

Ref 10.00 dBm
hé

Center 2.49975 GHz

#Res BW 100 kHz

23om~onswna

#VBW 300 kHz

FUNCTION | FUNCTION W ‘rm-

KR MODE T
|

CE E
Sy N [1]f] 2 ABD 161 GHz 14 nez dBm
N EERES! 2.483500 GHz -51.584 dBm ___
- o

=

STATUS

STATUS

10th Harmonic of the fundamental frequency

CH39

ey

CH78

Aro Tyoe Log Par

Arp Tyow Log Par

Avgaie 1350 Trig:FreaRun
st 3068

Ref Offet 1 0B

Ref Ofeat 1 4B
Ref 10.00 dBm Ref 10.00 dBm
14 (1

1991 gom: 9752 o,
39647 dom,

24019 G
39,688 dBim,

248286

A

g
Avandie 270

Logbar
e Thg FreeRun Avanaie TG
ks 3.

(op 2650 GHz
SVBW 300 kHz

st
Sweep 2.530 s (10000 pts)

9163 dom,

24787 G,
298G 39312 dim.

END OF TEST REPORT
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