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GFSK High Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0 aC

SENSEPULEE] ALIGN AUTD 04:16:33 PMDec 23, 2022
[Center Freq 2.480000000 GHz . Avg Type: Log-Pwr TRACE[[[2 3556
PNO: Fast —»— Trig:FreeRun Avg|Hold: 100100 TYPEIM AR
IFGain:Low #Atten: 30 dB peT|P NN KK
Mkr1 2.479 987 GHz
Ref Offset 2.24 dB
1L%§deiv Ref 20.00 dBm 8.531 dBm
00 ‘ —
non i e -
100 4
/:/ \\‘
600
-70.0
Center 2.480000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts;
iMSG STATUS |

m/4-DQPSK Low Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0 aC

SENSEPULEE] ALIGN AUTD 04:32:06 PMDec 23, 2022
[Center Freq 2.402000000 GHz . Avyg Type: Log-Pwr
PNO: Fast —»— Trig:FreeRun Avg|Hold: 100100
IFGain:Low #Atten: 30 dB
Mkr1 2.401 960 GHz
Ref Offset 2.25 dB
1L%§deiv Ref 20.00 dBm 6.482 dBm
100 l?
0 — Sl Mg
m""%
e
-100 —”
600
-70.0
Center 2.402000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts;
'MSG STATUS |

N



Project No.: ZKT-230223L0972E
Page 60 of 84

1/4-DQPSK Middle Channel

ALIGN AT

04,3340 PMDec 23, 2022

[Center Freq 2.441000000 GHz i Avg Type: Log-Pwr TRACE[[[2 3456
T —p—~ Trig:FreeRun Avg|Held: 100/100 TPE|M Wittt
PNO: East per|F NMHH N
IFGain:Low #Atten: 30 dB WM
Mkr1 2.440 937 GHz
Ref Offset 2.25 dB
1L%§deiv Ref 20.00 dBm 6.712 dBm
00 Qj
0o - Pl i S8
AT o A
i Mo,
400 ;""ﬁd P,
Al . “.ﬁt
™,
W
£0.0
-70.0
Center 2.441000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts;
iMSG STATUS |

Agilent Spectrum Analyzer - Swept SA

1/4-DQPSK High Channel

RL RF 50 ¢ SENSE.PULSE] ALIGN AUTO 04:36:22 PM Dec 23, 2022
[Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr TRACE]1]2345 6
m ~p. Trig:FreeRun Avg|Held: 100/100 TPEIM bkt iuhst
PNO: Fast g DET|P WMNH N
IFGain:Low #Atten: 30 dB
Mkr1 2.479 944 GHZz
Ref Offset 2.24 dB
10 gBiaiv__Ref 20.00 dBm 6.668 dBm
00 ,'i
Uw_ﬁ,,( i i o
0.00 - =
-;(‘»s" )M‘\f«,)
! ~
LN
-60.0
700
Center 2.480000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts’
IMSG STATUS |

N
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8-DPSK Low Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC SENSEPULEE] ALIGN AUTD 05:00:16 PMDec 23, 2022
[Center Freq 2.402000000 GHz . Avg Type: Log-Pwr TRACE[L 23456
PNO: Fast —»— Trig:FreeRun Avg|Held: 100/100 TRVt
IFGain:Low #Atten: 30 dB pET|P NN KK
Mkr1 2.402 039 GHz
Ref Offset 2.25 dB
[0 gEidy__Ref 20.00 dBm 6.752 dBm
100
T e H . .
ey
"
50.0
£0.0
-70.0
Center 2.402000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts;
iMSG STATUS |
8-DPSK Middle Channel
Agilent Spectrum Analyzer - Swept SA
RL RF S04 AaC SENSE.PULSE] ALIGN AUTO 05:01:46 PM Dec 23, 2022
[Center Freq 2.441000000 GHz ) Avg Type: Log-Pwr TRACE]1]2345 6
PNO: Fast ~—»— Trig:Free Run Avg|Held: 100/100 TYPE|M bbbt
L E DET|P NMNNN
IFGain:Low #Atten: 30 dB
Mkr1 2.440 928 GHZz
Ref Offset 2.25 dB
10,gBiaiv__Ref 20.00 dBm 6.944 dBm
10 ‘
oo pra e e
‘rf‘
100 —
Q&P}“
500
-60.0
700
Center 2.441000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts’
IMSG STATUS |
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8-DPSK High Channel

Agilent Spectrum Analyzer - Swept SA
ALIGN AT P 23

[Center Freq 2.480000000 GHz ‘ ] Avg Type: Log-Pwr TRACE!_-"??

PNO: Fast —»— Trig:FreeRun Avg|Hold: 100100 TYPE|M Wikttt

IFGain:Low #Atten: 30 dB DeT|P NN KK

Ref Dffset 2.24 dB Mkr1 2.479 931 GHz

1L%§deiv Ref 20.00 dBm 6.908 dBm

100 '
000 e e B
,xfd M,
= .
W
oy

500
500
-70.0

Center 2.480000 GHz Span 10.00 MHz

Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts;

iMSG. STATUS |
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9. HOPPING CHANNEL SEPARATION

Test Requirement: FCC Part15 C Section 15.247 (a)(1)

Test Method: ANSI C63.10:2013

Receiver setup: RBW=100KHz, VBW=300KHz, detector=Peak

Limit: GFSK: 20dB bandwidth
m/4-DQPSK & 8DSK: 0.025MHz or 2/3 of the 20dB bandwidth (whichever
is greater)

9.1 Test Setup

EUT SPECTRUM
ANALYZER

9.2 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.

2. Set the spectrum analyzer: RBW = 30kHz. VBW = 100kHz , Span = 2.0MHz. Sweep = auto; Detector
Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of
the adjacent channels. The limit is specified in one of the subparagraphs of this Section Submit this plot.

9.3 DEVIATION FROM STANDARD

No deviation.




9.4 Test Result

Project No.: ZKT-230223L0972E
Page 64 of 84

Modulation Test Channel Separation (MHz) Limit(MHZz) Result
GFSK Low 1.026 0.954 PASS
GFSK Middle 0.962 0.96 PASS
GFSK High 0.974 0.954 PASS

/4-DQPSK Low 1.02 1.001 PASS
m/4-DQPSK Middle 0.99 0.963 PASS

/4-DQPSK High 1.042 0.953 PASS

8-DPSK Low 1.008 0.977 PASS
8-DPSK Middle 1.004 0.981 PASS
8-DPSK High 1.008 0.953 PASS

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.402500000 GHz

P
IF:

Ref Offset 2.25 dB
Ref 20.00 dBm

Center 2.402500 GHz

Test plots
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| 50 ¢ ALIGHAUTO
#Avg Type: RMS
Trig: Free Run Avg|Held:>100/100
#Atten: 30 dB

Mkr1 2.440 996 GHz
1.129 dBm

Span;z.(mo MHz
Sweep 2.133 ms (1001 pts)

bl i FUMCTION FUNCTION WIDTH FUNCTION Y&LUE ~

7
3
<
5
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Ref 20.00 dBm ‘ 1.774 dBm

CFS NVNT 1-DH5 2441MHz Ant1

SENSE:PULSE| ALIGHAUTO
#Avg Type: RMS
Avg[Hold:> 1001100

Offset 2.24 dB Mkr1 2.479 016 GHz

MK MODE| TRC SCL

N [1]f]
A N |

3 .
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5

6

7

8

9

10

Center 2479500 GHz ] ) ) ] " Span 2.000 MHz
#Res BW 30 kHz Sweep 2.133 ms (1001 pts)
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3
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ALIGHAUTO

Trig: Free Run
#Atten: 30 dB

#Avg Type: RMS
Avg[Hold:> 1001100

Span;z.(mo MHz
Sweep 2.133 ms (1001 pts)
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7
3
<
5

Ref Offset2.25 dB
Ref 20.00 dBm
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RF |s0e

Ref Offset 2.24 dB
/__Ref 20.00 dBm_
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ALIGHAUTO
#Avg Type: RMS
Trig: Free Run Avg|Held:>100/100
#Atten: 30 dB

| N |
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ALIGHAUTO

Trig: Free Run
#Atten: 30 dB

#Avg Type: RMS
Avg[Hold:> 1001100

Span;z.(mo MHz
Sweep 2.133 ms (1001 pts)
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10.NUMBER OF HOPPING FREQUENCY

Test Requirement:

FCC Part15 C Section 15.247 (a)(1)(iii)

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=100kHz, VBW=300kHz, Frequency range=2400MHz-2483.5MHz,
Detector=Peak

Limit:

15 channels

10.1 Test Setup

ELT

SPECTRUM

10.2 Test procedure

ANALYZER

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.

2. Set the spectrum analyzer: RBW = 100kHz. VBW = 300kHz. Sweep = auto; Detector Function = Peak.

Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to clearly
show all of the hopping frequencies. The limit is specified in one of the subparagraphs of  this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.4835GHz. Sweep=auto;

10.3 DEVIATION FROM STANDARD

No deviation.

N
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10.4 Test Result

Test Plots:
79 Channels in total
GFSK
Agilent Spectrum Analyzer - Swept SA
RL RF S04 AaC SENSE.PULSE] ALIGN AUTO 04:04:27 PM Dec 23, 2022
[Center Freq 2.441750000 GHz ) #Avg Type: RMS TRACE]1]2345 6
PHO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE MWWM%W
IFGain:Low #Atten: 30 dB DET|P NMNHN N
MKkr1 2.401 920 5 GHz|
Ref Offset 2.25 dB
10 geiciv _Ref 20.00 dBm 7.736 dB
-10.0 |
200
300
400
snnf
£00
-70.0
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
N 24019205 GHz 7.735 dBm
2 N f 2.480 076 5 GHz 8214 dBm
3
4
5
6
7
8
9
10
11 v
& | &
IMSG STATUS |
/4-DQPSK
Agilent Spectrum Analyzer - Swept SA
RL RF S04 AaC SENSE.PULSE] ALIGN AUTO 04:22:30 PM Dec 23, 2022
[Center Freq 2.441750000 GHz ] . #Avg Type: RMS TRACE[12345 b
PHO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE MWWM%W
IFGain:Low #Atten: 30 dB DET|P NMNHN N
MKr1 2.401 503 0 GHz|
Ref Offset 2.25 dB
10 geiciv__Ref 20.00 dBm -0.785 dBm
0.0 = }
000 -
-10.0
200
300
400
500
£00
-70.0
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
e
N 2.401 5030 GHz 0.785 dBm
2 N f 2.480 4105 GHz 1073 dBm
3
4
5
6
7
8
9
10
11 v
& | B
IMSG STATUS |
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04:44:37 PM Dec 23, 2022

8-DPSK
Agilent Spectrum Analyzer - Swept SA
RL RF 50 4 SENSE:PULSE]
[Center Freq 2.441750000 GHz o o Trg:FresRun
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

AvglHold:> 1001100

TRACE[1]23456
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DET

M) bt et
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[ < ] v ] o
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11. DWELL TIME

Test Requirement: FCC Part15 C Section 15.247 (a)(1)(iii)

Test Method: ANSI C63.10:2013

Receiver setup: RBW=1MHz, VBW=3MHz, Span=0Hz, Detector=Peak
Limit: <0.4 Second

11.1 Test Setup

ELT SPECTRUM
ANALYZER

11.2 Test procedure
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.
2. Set spectrum analyzer span = OHz;

3. Set RBW = 1MHz and VBW = 3MHz.Sweep = as necessary to capture the entire dwell time per hopping
channel. Set the EUT for DH1/DH2/2DH1/2DH3/3DH1/3DH3 DH5/2DH5/3DH5 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this value varies with different modes of
operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation. The limit is specified in
one of the subparagraphs of this Section. Submit this plot(s).

11.3 DEVIATION FROM STANDARD

No deviation.
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11.4 Test Result

Mode Frequency | Antenna Pulse Total Dwell Burst Period Limit | Verdict
(MHz) Time (ms) Time (ms) Count Time (ms) (ms)
1-DH5 2402 Ant1 2.884 299.936 104 31600 400 Pass
1-DH5 2441 Ant1 2.885 311.58 108 31600 400 Pass
1-DH5 2480 Ant1 2.885 326.005 113 31600 400 Pass
2-DH5 2402 Ant1 2.889 332.235 115 31600 400 Pass
2-DH5 2441 Ant1 2.889 323.568 112 31600 400 Pass
2-DH5 2480 Ant1 2.889 326.457 113 31600 400 Pass
3-DH5 2402 Ant1 2.891 291.991 101 31600 400 Pass
3-DH5 2441 Ant1 2.892 274.74 95 31600 400 Pass
3-DH5 2480 Ant1 2.891 323.792 112 31600 400 Pass

Note1: Total Dwell Time (ms)=Pulse Time (ms)*Burst Count
Note2: Only the worst test data DH5/2DH5/3DH5 put in the report
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Test Plots
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:PULEE ALIGH AUTD 04:04:36 PMDec 23, 2022
’Eenter Freq 2.402000000 GHz Trig Delay-500.0 ps #Avy Type: RMS TRACE|]| 23456
PNO: Fast +»— Trig: Video TYPE (Wit
I IFGain:Low #Atten: 30 dB DET|P NN MMM
Ref Offset2.25 dB AMkr1 2.884 ms
0 geiciv__Ref 20.00 dBm -1.45dB
1A2
10.0 .
Z
0.0o
TRIG LWL
-100
=200
-30.0
-40.0
-50.0 by il
-E0.0
-70.0
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (10001 pts
2.884 ms (A) -1.45 dB
499.0 us 8.10 dBm
I | L\_‘
MSG |sm'rusi

Dwell NVNT 1-DH5 2402MHz Ant1 One Burst

RL RF S0e  AC SEMSE:PULSE ALIGHAUTO 04:05:09 PMDec 23, 2022

[Center Freq 2.402000000 GHz ) #Avg Type: RMS TRACE[12 3456
PNO: Fast —»— Trig:Free Run TP (A
IFGain:Low #Atten: 30 dB v LR L

Ref Offset 2.25 dB
10 dBidiv. Ref 20.00 dBm
JILog

10.0

=300 Ho ‘

-100

=200

—r T
= T

-400

-50.0

600

700

Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #V/BW 3.0 MHz Sweep 31.60 s (10001 pts

IM SG ‘ |SW\TUS i

Dwell NVNT 1-DH5 2402MHz Ant1 Accumulated
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Agilent Spectrum Analyzer - Swept SA

SEMSE:PULSE

ALIGHAUTO

04:07:30 PMDec 23, 2022

[Center Freq 2.441000000 GHz

Trig Delay-500.0 ps

PNO: Fast —»—  Trig: Video
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Dwell NVNT 1-DH5 2441MHz Ant1 One Burst

ALIGHAUTO

04:08:03 PMDec 23, 2022
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Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:PULSE ALIGHAUTO 04:11:33 PMDec 23, 2022

[Center Freq 2.480000000 GHz Trig Delay500.0 ps #hvg Type: RMS T
PNO: Fast —»—  Trig: Video e o

I IFGain:Low #Atten: 30 <B DET|P NINMM N
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Log
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485.0 us 523 dBm

i | &

IMSG |SW\TUS i

Dwell NVNT 1-DH5 2480MHz Ant1 One Burst

RL RF S0Q  AC SEMSE:PULSE ALIGHAUTO 04:12:06 PMDec 23, 2022

1123456
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P RNMNMNMN

[Center Freq 2.480000000 GHz ] #Avg Type: RMS TRACE
PNO: Fast —»— Trig:Free Run Ve
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Dwell NVNT 1-DH5 2480MHz Ant1 Accumulated
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Agilent Spectrum Analyzer - Swept SA

RF S0e  AC

SEMSE:PULSE

ALIGHAUTO

04:22:42 PMDec 23, 2022

[Center Freq 2.402000000 GHz

PNO: Fast —»—  Trig: Video
IFGain:Low #Atten: 30 dB

Trig Delay-500.0 ps

#Avg Type: RMS
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270 dBm

FUNCTIO

|SW\TUS i

Dwell NVNT 2-DH5 2402MHz Ant1 One Burst

S0e  AC

ALIGHAUTO

04:23:15 PMDec 23, 2022

[Center Freq 2.402000000 GHz

]

IFGain:Low

PNO:Fast —»— Trig:Free Run
#Atten: 30 dB

#Avg Type: RMS

TRACE|1 23456
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IMSG‘

STATUS i

Dwell NVNT 2-DH5 2402MHz Ant1 Accumulated
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Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:PULSE ALIGHAUTO 03:25:48 PM Apr 04, 2023
[Center Freq 2.441000000 GHz Trig Delay-500.0 ps #Avg Type: RMS TRACE[1[23456
PNO: Fast —»—  Trig: Video TVPE Wttt
I IFGain:Low #Atten: 30 dB bET|P NNNHN

AMkr1 2.889 ms
Ref Offset 2.25 dB 1.55 dB|
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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12. Antenna Requirement

Standard requirement: FCC Part15 C Section 15.203 /247(c)

15.203 requirement:

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. The use of a permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator, the manufacturer may design the unit so that a broken antenna can be replaced by the user, but the
use of a standard antenna jack or electrical connector is prohibited.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point operations may
employ transmitting antennas with directional gain greater than 6dBi provided the maximum conducted output power of
the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6dBi.

EUT Antenna:

The antenna is PCB Antenna, the best case gain of the antennas is 5dBi, reference to the appendix Il for details
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13. Test Setup Photo

Reference to the appendix | for details.

14. EUT Constructional Details

Reference to the appendix Il for details.

KKK KX END OF REPORT 3% 2% 3% 3% 3%




	1. VERSION
	2. TEST SUMMARY
	 2.1 TEST FACILITY
	 2.2 MEASUREMENT UNCERTAINTY

	3. GENERAL INFORMATION 
	3.1 GENERAL DESCRIPTION OF EUT
	3.2 Test Setup Configuration
	3.3 Support Equipment
	3.4 Test Mode
	3.5 EQUIPMENTS LIST FOR ALL TEST ITEMS

	4. EMC EMISSION TEST
	4.1 Conducted emissions 
	4.1.1 POWER LINE CONDUCTED EMISSION Limits
	4.1.2 TEST PROCEDURE
	4.1.3 DEVIATION FROM TEST STANDARD
	4.1.4 TEST SETUP
	4.1.5 
	4.1.6 Test Result（Worst case GFSK 2402MHz）
	4.2 Radiated emissions 
	4.2.1 Radiated Emission Limits
	4.2.2 TEST PROCEDURE
	4.2.3 DEVIATION FROM TEST STANDARD
	4.2.4 TEST SETUP
	4.2.5 
	4.2.6 TEST RESULTS

	5. RADIATED BAND EMISSION MEASUREMENT
	5.1 Test Requirement:
	5.2 TEST PROCEDURE
	5.3 DEVIATION FROM TEST STANDARD
	5.4 TEST SETUP
	5.5 
	5.6 TEST RESULT

	6. CONDUCTED BAND EDGE AND SPURIOUS EMISSION
	6.1 Limit
	6.2 Test Setup
	6.3 Test procedure
	6.4 DEVIATION FROM STANDARD
	6.5 Test Result

	7. 20DB&99% BANDWIDTH 
	7.1 Test Setup
	7.2 Limit
	7.3 Test procedure
	7.4 DEVIATION FROM STANDARD
	7.5 Test Result

	8. Maximum Peak Output Power 
	8.1 Block Diagram Of Test Setup
	8.2 Limit
	8.3 Test procedure
	8.4 DEVIATION FROM STANDARD
	8.5 Test Result

	9. HOPPING CHANNEL SEPARATION 
	9.1 Test Setup
	9.2 Test procedure
	9.3 DEVIATION FROM STANDARD
	9.4 Test Result

	10.NUMBER OF HOPPING FREQUENCY 
	10.1 Test Setup
	10.2 Test procedure
	10.3 DEVIATION FROM STANDARD
	10.4 Test Result

	11. DWELL TIME 
	11.1 Test Setup
	11.2 Test procedure
	11.3 DEVIATION FROM STANDARD
	11.4 Test Result

	Mode
	Frequency (MHz)
	Antenna
	Pulse Time (ms)
	Total Dwell Time (ms)
	Burst Count
	Period Time (ms)
	Limit (ms)
	Verdict
	1-DH5
	2402
	Ant1
	2.884
	299.936
	104
	31600
	400
	Pass
	1-DH5
	2441
	Ant1
	2.885
	311.58
	108
	31600
	400
	Pass
	1-DH5
	2480
	Ant1
	2.885
	326.005
	113
	31600
	400
	Pass
	2-DH5
	2402
	Ant1
	2.889
	332.235
	115
	31600
	400
	Pass
	2-DH5
	2441
	Ant1
	2.889
	323.568
	112
	31600
	400
	Pass
	2-DH5
	2480
	Ant1
	2.889
	326.457
	113
	31600
	400
	Pass
	3-DH5
	2402
	Ant1
	2.891
	291.991
	101
	31600
	400
	Pass
	3-DH5
	2441
	Ant1
	2.892
	274.74
	95
	31600
	400
	Pass
	3-DH5
	2480
	Ant1
	2.891
	323.792
	112
	31600
	400
	Pass
	12. Antenna Requirement 
	13. Test Setup Photo
	14. EUT Constructional Details

