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Margin-Level-Limit

Factor=Antenna Factor + cable loss - Amplifier Factor

Power AC 120V/60Hz Pol/Phase HORIZONTAL
Test Mode 8DPSK, CHOO
11"Levenl (dBuVim)
100
80 {\ 2.4G-PEAK
i
60 | 2.4G-AVG
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2300 2310. 2330. 2350. 2370. 2390. 2410. 2430. 2450
Frequency (MHz)
Frequency Factor Reading Level Limit Margin Detector P/F
No. (MHz) (dB/m) (dBuv) (dBuV/m) (dBuV/m)
1 23909.00 5.65 42.84 48.49 74.00 Peak P
2 2390.00 5.65 30.24 35.89 54.00 Average P
Note: Level=Reading+Factor
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Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode 8DPSK, CH78
11"Levenl (dBuVim)
100
80 ﬂ 2 4G-PEAK
|
\
60 J \ 2.4G-AVG
A A | J e ‘ : A A iy A M iy i o Ay A ¢
40 2
20
0|
2420 2430. 2450. 2470. 2490. 2510. 2530. 2550. 2570. 2590. 2600
Frequency (MHz)
Frequency Factor Reading Level Limit Margin Detector P/F
No. (MHz) (dB/m) (dBwV)  (dBuV/m) (dBuV/m)  (dB)
1 2483.50 6.02 43.51 49.53 74.00 -24.47 Peak P
2 2483.50 5.02 30.39 36.41 54.00 -17.59 Average P
Note: Level=Reading+Factor
Margin-Level-Limit
Factor=Antenna Factor + cable loss - Amplifier Factor
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Power AC 120V/60Hz Pol/Phase HORIZONTAL
Test Mode 8DPSK, CH78
110Leve| (dBuVim)
100

80 ﬂ

! 2.4G-PEAK
!
g / 2.4G-AVG
JAMMWW e A g ot M B A T i A~ A e A bt e en D st
40 3
20
0|

2420 2430. 2450. 2470.

Note: Level=Reading+Factor
Margin-Level-Limit

Frequency Factor Reading Level Limit Margin Detector P/F
No. (MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)

1 2483.50 6.02 44.78 50.80 74.00 -23.20 Peak P
2 2483.50 5.02 31.52 37.54 54.00 -16.46 Average P

Factor=Antenna Factor + cable loss - Amplifier Factor

2490. 2510. 2530. 2550. 2570. 2590. 2600
Frequency (MHz)
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7. Test of Conducted Spurious Emission

7.1 Test Limit
Below —20dB of the highest emission level of operating band (in 100kHz Resolution
Bandwidth).

7.2 Test Procedure

a. The transmitter output was connected to the spectrum analyzer via a low loss cable.
b. Set RBW of spectrum analyzer to 100 KHz and VBW of spectrum analyzer to 300 KHz with
convenient frequency span including 100 KHz bandwidth from band edge.

c. The band edges was measured and recorded.

7.3 Test Setup Layout

Attenuators Spectrum Analyzer

EUT

Cable

7.4 Test Result and Data

Note: Test plots refer to the following pages.
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Single test
Modulation Standard: GFSK (1Mbps)
Channel: 00

Eepsight Spectrum Ansbyzer - Suwept SA. Lo et Kepsight Spectrum Anslyzes - Swept 54
RL RF 0Q AC SENSE:INT ALIGN AUTO 03:39:23 PH M3y 30, 2023 AL (3 509 AC 1 SENSE.INT] 1 ‘-.II'-A‘.'”.T ——
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#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

e — e o S
| -819%5dBm t 24776GHz|  46.951dBm
N 1 240000 GHz | -63.360 dBm
N 1 239900GHz| 42054 9Bm

Tl‘ i

11 - 1
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Modulation Standard: GFSK (1Mbps)
Channel: 39

Kepght Speciram Ansiyaer - Swept S Tole Fepight Soedrum Al - Swept 3.
AL " 138 iC I TG 13:47:04 PHMay 30,2023 L LT T - e Toc T = 2
larker 1 2.441000000000 GHz ] ) Avg Type: Log-Pwr TRACER 23455 larker 1 24.051140000000 GHz . Jvg Type: Log-Pwr . .
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{#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts] #Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
L et LEURCTICRWDTHL Pk Tokawe | I S )77 S -
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J._l‘ 1
11 A 1
s smatus wsc smamus

Modulation Standard: GFSK (1Mbps)
Channel: 78

Keysight Spectrum Anabyzer - Swept SA. [E=N =D eyright Spectrum Anslyzer - Swept 54
RL W Sn A SENSEINT] ALIGN AUTO 03:49.30 PH May 30,2023 L R 1502 AC SENSEINT] I ‘-.|:r-l“‘.'1T I—
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[Center 2.48350 GHz Span 50.00 MHz| [Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz
S N ) I 057 =S
N 1 248006GHz.  -7.077 dBm
[ 1]  248350GHz.  -54.476dBm
_T1| i
11 E 1
Juss sTATUS| s €3N0 Peak Found sTaTUS
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Modulation Standard: 7 /4 DQPSK (2Mbps)
Channel: 00

Kepght Speciram Ansiyaer - Swept S ToTe (e
AL 3 500 AC SENSE:INT| ALIGN 03:51:44 PHMay 30,2023 SENSE: INT] ALIGN AUTO 03:52:55 PM May 3
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{#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
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Modulation Standard: 7z /4 DQPSK (2Mbps)
Channel: 39

LT —r ==
AL T g
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larker 1 2,440850000000 GHz i . Avg Type: Log-Pwr
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0 ,—. o5
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Modulation Standard: 7 /4 DQPSK (2Mbps)
Channel: 78

Tel e
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iy — R ALIGN AUTO 040048 M May 30,2023
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Modulation Standard: 8DPSK (3Mbps)
Channel: 00

Ve St A - =T " =
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: e 3315 e % vo Type: Log-Pwr e FEEET]
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Hopping test
Modulation Standard: GFSK (1Mbps) Modulation Standard: GFSK (1Mbps)
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Modulation Standard: 7 /4 DQPSK (2Mbps) Modulation Standard: 7z /4 DQPSK (2Mbps)
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Modulation Standard: 8DPSK (3Mbps) Modulation Standard: 8DPSK (3Mbps)
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Modulation Standard: 8DPSK (3Mbps)
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8. 20dB Bandwidth Measurement Data

8.1 Test 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 than125 mW.

8.2 Test Procedures

a.
b.
c.

8.3 Test Setup Layout

The transmitter output was connected to the spectrum analyzer.
Set RBW of spectrum analyzer to 30 KHz and VBW to 100 KHz.

The 20 dB bandwidth is defined as the total spectrum the power of which is higher than

peak power minus 20 dB.

EUT

8.4 Test Result and Data

Cable

Attenuators

Spectrum Analyzer

Modulation Channel Frequency |20dB Bandwidth 2/3 20dB
Type (MHz) (MHz) Bandwidth(MHz)
GESK 00 2402 0.953 0.635

39 2441 0.952 0.635

(1Mbps)
78 2480 0.954 0.636
/4-DOPSK 00 2402 1.283 0.855
d (2;\/It? 5) 39 2441 1.285 0.857
P 78 2480 1.285 0.857
8DPSK 00 2402 1.297 0.865
39 2441 1.297 0.865

(3Mbps)
78 2480 1.297 0.865

Note 2/3*20dB Bandwidth=20dB Bandwidth x 2/3
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Modulation Type: GFSK (1Mbps)
Channel: 00

Modulation Type: ©/4-DQPSK (2Mbps)
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eyt Spectnan Aneyies - Occugied B
enter Freq 2.402000000 GHz Center Freq: 2.40 GHz
‘AvglHold: 10/10

=

0336:53 PMMay 30, 2023
e

Radio Std: Non

Kepight Spectium Ansbe
AL

Center Freq: 2.40:

[E=yrD
U3:36:28 P 3y 30,2023

enter Freq 2.402000000 GHz o aHz Radio Std: None
s Trig: FreeRun Trig: Free Run AvgiHold: 1040
AFGainLow sAtten: 20 0B Radio Davice: BTS #FGainLow sAtten: 20 4B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 aBidiv Ref 20.00 dBm
Log| Log)
0
A [ U
:n L L~ \h\-.,.\,\ 00) (oo
0 \
Vi
o
o LSS i 1 el ] (AN
T, =
0o 00
[Center 2.402 GHz Span 3 MHz Center 2402 GHz Span 3 MHz
fRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms| ffRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms|
Occupied Bandwidth Total Power 1.26 dBm Occupied Bandwidth Total Power 1.12 dBm
852.54 kHz 1.1699 MHz
Transmit Freq Error -4.545 kHz OBW Power 99.00 % Transmit Freq Error -3.422 kHz OBW Power 99.00 %
x dB Bandwidth 952.6 kHz x dB -20.00 dB x dB Bandwidth 1.283 MHz xdB -20.00 dB
esc status - sTaTus)
Eeruaht Spactnam Anehe - Occupeed B1 = eynight Spectrim Anyze - Occupoed B
AL W [sie AC SENSEINT iow o[ 03:34:20 b3y 30, 2023 AL s A Ean] Ton AT
enter Freq 2.441000000 GHz Conter Freq: 2441000000 GHz Radla Sd: Hone enter Freq 2.441000000 GHz enter Freq: 2.441000000 GHz
Trig: Fres Run ‘AvglHold: 10/10 Trig: Free Run AvgiHold: 1040
AFGainLow sAtten: 20 0B Radio Davice: BTS #FGainLow sAtten: 20 4B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 aBidiv Ref 20.00 dBm
Log| Log)
0 = -
200 Ll \-\,_\’ 00 N S [ R
=l
L0 !
1 Y A / \*
00| N AN
DR
700 00
[Center 2.441 GHz Span 3 MHz iCenter 2441 GHz Span 3 MHz
fRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms| ffRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms|
Occupied Bandwidth Total Power 0.91 dBm Occupied Bandwidth Total Power 0.63 dBm
854.86 kHz 11714 MHz
Transmit Freq Error -3.633 kHz OBW Power 99.00 % Transmit Freq Error -4.115 kHz OBW Power 99.00 %
x dB Bandwidth 952.1 kHz x dB -20.00 dB x dB Bandwidth 1.285 MHz xdB -20.00 dB
esc status sTaTus)
Kepight Spectnum Anahyes - Octupied BN = eysightSpectram Andtyzes - Occupied BN Tel e
AL s ac sewsE INT 16N AUTO 03.33:37 PHMay 30, 2023 AL s i 13:32:20 PM May 30, 2023
enter Freq 2.480000000 GHz | Canter Freq: 2.480000000 GHe Radio Sd: None enter Freq 2.480000000 GHz ] er e Radio Std: None
‘AvglHold: 1010 - Trig: Free Run AvgiHold: 1040
AFGainLow sAtten: 20 0B Radio Davice: BTS #FGainLow sAtten: 20 4B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 aBidiv Ref 20.00 dBm
Log| Log)
0
: o | /_/,/‘/ ~ - 20, /,-.n/-\.n/ N e -
. : =~ 1N
o
B . S -~
700 00
Center 2.48 GHz Span 3 MHz iCenter 248 GHz Span 3 MHz
fRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms| ffRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms|
Occupied Bandwidth Total Power 0.72 dBm Occupied Bandwidth Total Power 0.58 dBm
854.85 kHz 1.1704 MHz
Transmit Freq Error -3.303 kHz OBW Power 99.00 % Transmit Freq Error -3.678 kHz OBW Power 99.00 %
x dB Bandwidth 953.9 kHz x dB -20.00 dB x dB Bandwidth 1.285 MHz xdB -20.00 dB
esc status - sTaTus)

Cerpass Technology Corp.
D-FD-507-0 V1.1

Issued Date :Aug. 16, 2023

Page No.

161 of 72



45-»

. "% CERPASS TECHNOLOGY CORP. Report No.: DEFB2304035

Modulation Type: 8DPSK (3Mbps)
Channel: 00
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9. Frequencies Separation

9.1 Test 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.

9.2 Test Procedures

a
b.
c

d.

The transmitter output was connected to the spectrum analyzer.
Set RBW of spectrum analyzer to 30 KHz and VBW to 100 KHz.

By using the MaxHold function record the separation of two adjacent channels.

Measure the frequency difference of these two adjacent channels.

9.3 Test Setup Layout

EUT

Attenuators

Cable

Spectrum Analyzer

9.4 Test Result and Data

. Channel .

MO?.;L?O” Channel Separation (k/IInHt[)
(MH2z)

00 1.000 0.635
GFSK 39 1.000 0.635
78 1.000 0.636
00 1.000 0.855
n/4-DQPSK 39 1.000 0.857
78 1.000 0.857
00 1.000 0.865
8DPSK 39 1.000 0.865
78 1.000 0.865
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Modulation Type: GFSK (1Mbps)
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Modulation Type: ©/4-DQPSK (2Mbps)
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Modulation Type: 8DPSK (3Mbps)
Channel: 00
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10. Dwell Time on each channel

10.1 Test Limit

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a

period of 0.4 seconds multiplied by the number of hopping channels employed.

10.2 Test Procedures

1. The transmitter output was connected to the spectrum analyzer.
2. Adjust the center frequency to measure frequency, then set zero span mode.
2. Set RBW of spectrum analyzer to 1 MHz and VBW to 1 MHz.

4. Measure the time duration of one transmission on the measured frequency.

10.3 Test Setup Layout

Attenuators Spectrum Analyzer

EUT

Cable

10.4 Test Result and Data

Test Period = 0.4 (second/ channel) x 79 Channel = 31.6 sec

Length of N“’T‘b?r Of ) -

Modulation Type Frequency transmission transmission in a | Dwell Time | Limit

(MH2z) time (ms) 31.5 (ms) (ms)

(79 Hopping*0.4)

GFSK (DH1) 2402 0.382 320.00 122.24 400

GFSK (DH3) 2402 1.644 160.00 263.04 400

GFSK (DH5) 2402 2.895 106.67 308.80 400

n/4-DQPSK (DH1) 2402 0.393 320.00 125.76 400

n/4-DQPSK (DH3) 2402 1.656 160.00 264.96 400

n/4-DQPSK (DH5) 2402 2.905 106.67 309.87 400

8DPSK (DH1) 2402 0.393 320.00 125.76 400

8DPSK (DH3) 2402 1.650 160.00 264.00 400

8DPSK (DH5) 2402 2.910 106.67 310.40 400
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Modulation Type: GFSK (1Mbps)
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Modulation Type: 8DPSK (3Mbps)
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Test Period = 0.4 (second/ channel) x 20 Channel = 8 sec

Number of

Length of ] o
] Frequency o o Dwell Time Limit
Modulation Type transmission | transmission in a 8
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11. Number of Hopping Channels

11.1 Test Limit
Frequency hopping systems in the 2400 ~ 2483.5 MHz band shall use at least 15 channels.
11.2 Test Procedures

a. The transmitter output was connected to the spectrum analyzer.

b. Set RBW of spectrum analyzer to 300 KHz and VBW to 300 KHz.

c. Setthe MaxHold function, and then keep the EUT in hopping mode. Record all the signals
from each channel until each one has been record.

11.3 Test Setup Layout

Attenuators Spectrum Analyzer

EUT

Cable

11.4 Test Result and Data

Modulation Type Number of hopping channels
GFSK 79
n/4-DQPSK 79
8DPSK 79
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12. Maximum Peak Output Power

12.1 Test Limit

The Maximum Peak Output Power Measurement is 21dBm.

12.2 Test Procedures

The antenna port( RF output )of the EUT was connected to the input( RF input )of a power meter.
Power was read directly from the meter and cable loss connection was added to the reading to

obtain power at the EUT antenna terminal. The EUT Output Power was set to maximum to

produce the worse case test result.

12.3 Test Setup Lay

out

EUT Attenuators Power Meter
Cable
12.4 Test Result and Data
. Peak Power Peak Power
Modulation Type | Channel Frequency (MHz) Output (dBm) Output (MW)
GESK 00 2402 -6.092 0.246
39 2441 -6.350 0.232
(1Mbps)
78 2480 -6.631 0.217
00 2402 -5.127 0.307
7 /4-DQPSK 39 2441 5.462 0.284
(2Mbps)
78 2480 -5.594 0.276
8DPSK 00 2402 -4.910 0.323
(3Mbps) 39 2441 -5.044 0.313
78 2480 -5.356 0.291

End of the report
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