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Temperature: 26°C Relative Humidity:  |54%
Pressure: 101kPa Polarization: Vertical
Test Voltage: AC 120V/60Hz
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Reading Correct Measure-

No. Mk. Freq. Level

Factor ment Limit Over

MHz dBuV dB dBuVim dB/m dB Detector
1 386839 4037 -6.51 3386 4000 -614 QP
2 1479214 4277 -5.47 3730 4350 -620 QP
3 3713528 3547 -345 3202 4600 -1398 QP
B 4623455 3391 -0.98 3293 4600 -1307 QP
S 527.3205  38.37 0.69 3906 4600 -694 QP
6 * 7823453 3744 544 4288 4600 -312 QP

Remarks:

1.Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2.The emission levels of other frequencies are very lower than the limit and not show in test report.
3.The test data shows only the worst case GFSK mode
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1GHz~25GHz
Frequency Metc:zr Pre-lampli Cable | Antenna | Emission Lirmils Margin
Polar Reading fier Loss Factor Level Detector
(HV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Low Channel:2402MHz
\Y 4804.00 52.82 30.55 577 24.66 52.53 74.00 -21.47 Pk
V 4804.00 44.31 30.55 5.77 24.66 43.55 54.00 -10.45 AV
V 7206.00 54.23 30:33 6.32 24.55 54.68 74.00 -19.32 Pk
V 7206.00 43.17 30.33 6.32 24.55 44.00 54.00 -10.00 AV
V 9608.00 52.57 30.85 7.45 24.69 54.08 74.00 -19.92 Pk
V 9608.00 43.93 30.85 7.45 24.69 44.83 54.00 -9.17 AV
V 12010.00 53.88 31.02 8.99 25.57 57.32 74.00 -16.68 Pk
\Y 12010.00 44 59 31.02 8.99 25.57 48.60 54.00 -5.40 AV
H 4804.00 53.48 30.55 5.7 24.66 53.57 74.00 -20.43 Pk
H 4804.00 43.47 30.55 547 24.66 43.67 54.00 -10.33 AV
H 7206.00 52.77 30.33 6.32 24,55 53.72 74.00 -20.28 Pk
H 7206.00 43.18 30.33 6.32 24.55 43.78 54.00 -10.22 AV
H 9608.00 53.43 30.85 7.45 24.69 55.27 74.00 -18.73 Pk
H 9608.00 44.02 30.85 7.45 24.69 45.21 54.00 -8.79 AV
H 12010.00 52.13 31.02 8.99 25.57 54.98 74.00 -19.02 Pk
H 12010.00 42.44 31.02 8.99 25.57 45.80 54.00 -8.20 AV
Frequency Metgr Pre-lampli Cable | Antenna | Emission Limits Margin
Polar Reading fier Loss Factor Level Detector
(HNV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) [ (dBuV/m) (dB)
Middle Channel:2440MHz
V 4880.00 54.12 30.55 5.77 24.66 54.17 74.00 -19.83 Pk
V 4880.00 4412 30.55 5.77 24.66 44.26 54.00 -9.74 AV
V 7320.00 52.16 30.33 6.32 24 .55 51.87 74.00 -22.13 Pk
V 7320.00 43.30 30.33 6.32 24.55 43.53 54.00 -10.47 AV
V 9760.00 53.21 30.85 7.45 24.69 54.95 74.00 -19.05 Pk
V 9760.00 45.07 30.85 7.45 24.69 46.40 54.00 -7.60 AV
\' 12200.00 52.26 31.02 8.99 25.87 56.10 74.00 -17.90 Pk
V 12200.00 42.80 31.02 8.99 25.57 45.73 54.00 -8.27 AV
H 4880.00 53.82 30.55 5.07 24.66 54.08 74.00 -19.92 Pk
H 4880.00 44 .14 30.55 5.77 24.66 43.70 54.00 -10.30 AV
H 7320.00 52.16 30.33 6.32 24.55 52.55 74.00 -21.45 Pk
H 7320.00 44.32 30.33 6.32 24.55 44.62 54.00 -9.38 AV
H 9760.00 53.18 30.85 7.45 24.69 55183 74.00 -18.67 Pk
H 9760.00 42.44 30.85 7.45 24.69 43.83 54.00 -10.17 AV
H 12200.00 51.70 31.02 8.99 25,57 55.30 74.00 -18.70 Pk
H 12200.00 43.39 31.02 8.99 25.57 46.32 54.00 -7.68 AV
= & ~
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Meter Pre-ampli | Cable | Antenna | Emission o :
}(Dl_? ‘,I\E;; BeaaEic Reading fier ° Loss Factor Level Sl MiakgIH Ditector
(MHz) | (@Buv) | @B) | @B) | @B) |(@Buvim)| @Buvim) | (dB) i
High Channel:2480MHz
\ 4960.00 54.01 30.55 5.70F 24.66 53.89 74.00 -20.11 Pk
V 4960.00 44 26 30.55 b.f T 24.66 44 .14 54.00 -9.86 AV
V 7440.00 53.14 30.33 6.32 24 55 53.68 74.00 -20.32 Pk
V 7440.00 42.79 30.33 6.32 24.55 43.33 54.00 -10.67 AV
V 9920.00 53.14 30.85 7.45 24.69 54.43 74.00 -19.57 Pk
V 9920.00 42.86 30.85 7.45 24.69 44 15 54.00 -9.85 AV
V 12400.00 51.30 31.02 8.99 25.57 54.84 74.00 -19.16 Pk
V 12400.00 42.87 31.02 8.99 25.57 46.41 54.00 -7.59 AV
H 4960.00 52.24 30.55 bl 24.66 52.12 74.00 -21.88 Pk
H 4960.00 42.18 30.55 5.7 24 .66 42.06 54.00 -11.94 AV
H 7440.00 53.12 30:33 6.32 24.55 53.66 74.00 -20.34 Pk
H 7440.00 4410 30.33 6.32 24.55 44 .64 54.00 -9.36 AV
H 9920.00 52.33 30.85 7.45 24.69 53.62 74.00 -20.38 Pk
H 9920.00 42.76 30.85 7.45 24 .69 44 .05 54.00 -9.95 AV
H 12400.00 52.58 31.02 8.99 25.57 56.12 74.00 -17.88 Pk
H 12400.00 43.92 31.02 8.99 25.57 47.46 54.00 -6.54 AV
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,
Margin= Emission Level - Limit
2. If peak below the average limit, the average emission was no test.
3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value
has no need to be reported.

)
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5.RADIATED BAND EMISSION MEASUREMENT

5.1 TEST REQUIREMENT:

Test Requirement: FCC Part15 C Section 15.209 and 15.205

Test Method: ANSI C63.10: 2013

Test Frequency Range: | All of the restrict bands were tested, only the worst band’s (2310MHz
to 2500MHz) data was showed.

Test site: Measurement Distance: 3m

Receiver setup: Frequency Detector RBW VBW Value
Above Peak 1MHz 3MHz Peak
1GHz Average 1MHz | 3MHz Average

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

Limit (dBuV/m) (at 3M)
FREQUENCY (MHz)
PEAK AVERAGE
Above 1000 74 54
Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

5.2 TEST PROCEDURE
Above 1GHz test procedure as below:

a.

b.

C.

1. The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter camber.
The table was rotated 360 degrees to determine the position of the highest radiation.

The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower.

The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned

to heights from 1 meter to 4 meters and the rota table was turned from 0 degrees to 360 degrees to find
the maximum reading.

. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold

Mode.

. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could

be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not
have 10dB margin would be re-tested one by one using peak, quasi-peak or average method as
specified and then reported in a data sheet.

. Test the EUT in the lowest channel,the Highest channel

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

5.3 DEVIATION FROM TEST STANDARD
No deviation




5.4 TEST SETUP

Radiated Emission Test-Up Frequency Above 1GHz

Project No.: ZKT-230506L3268E-1
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- - -

Turntable

Imtodm

Ground Plane ;

/

Spectrum
Analyzer

ve

Coaxial Cable

5.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special operating

condition is specified in the follows during the testing.

)
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5.6 TEST RESULT
Polar Frequenc Metgr Prg-_ Cable | Antenna | Emission Limit | Detec
(HIV) y Reading | amplifier | Loss Factor level (dBuV tor Result
(MHz) (dBuV) (dB) (dB) | (dB/m) | (dBuV/m) /m) Type
Low Channel: 2402MHz
H 2390.00 58.47 30.22 4.85 23.98 57.08 74.00 PK PASS
H 2390.00 50.05 30.22 4.85 23.98 48.66 54.00 AV PASS
H 2400.00 59.54 30.22 4.85 23.98 58.15 74.00 PK PASS
H 2400.00 50.42 30.22 4.85 23.98 49.03 54.00 AV PASS
V 2390.00 58.96 30.22 4.85 23.98 b BT 74.00 PK PASS
V 2390.00 51.21 30.22 4.85 23.98 49.82 54.00 AV PASS
Vv 2400.00 59.50 30.22 4.85 23.98 58.11 74.00 PK PASS
V 2400.00 50.88 30.22 4.85 23.98 49.49 54.00 AV PASS
G High Channel: 2480MHz
H 2483.50 59.01 30.22 4.85 23.98 57.62 74.00 PK PASS
H 2483.50 50.97 30.22 4.85 23.98 49.58 54.00 AV PASS
H 2500.00 58.79 30.22 4.85 23.98 57.40 74.00 PK PASS
H 2500.00 50.96 30.22 4.85 23.98 49.57 54.00 AV PASS
Vv 2483.50 59.84 30.22 4.85 23.98 58.45 74.00 PK PASS
Vv 2483.50 50.96 30.22 4.85 23.98 49.57 54.00 AV PASS
vV 2500.00 60.35 30.22 4.85 23.98 58.96 74.00 PK PASS
vV 2500.00 49.40 30.22 4.85 23.98 48.01 54.00 AV PASS
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier, Margin= Emission Level - Limit

)




6.POWER SPECTRAL DENSITY TEST
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Test Requirement:

FCC Part15 C Section 15.247 (e)

Test Method:

KDB558074 D0115.247 Meas Guidance v05r02

6.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C

Section Test ltem Limit Frequency Range Result
(MHz)
15.247 Power Spectral Density 8dBm/3kHz 2400-2483.5 PASS
6.2 TEST PROCEDURE

. Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS bandwidth.

. Set the RBW to: 3 kHz < RBW < 100 kHz.

. Set the VBW = 3 x RBW.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level within the RBW.

1
2
3
4
5. Detector = peak.
6
7
8
9
1

0. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

6.3 DEVIATION FROM STANDARD

No deviation.

6.4 TEST SETUP

EUT

6.5 EUT OPERATION CONDITIONS

SPECTRUM
ANALYZER

The EUT tested system was configured as the statements of 2.1 Unless otherwise a special operating
condition is specified in the follows during the testing.

N
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6.6 TEST RESULT

Temperature : 26C Relative Humidity : |54%
Test Mode : GFSK Test Voltage : AC120V/60Hz
Power Spectral Limit
Frequency Density (dBm/3kHz) Result
(dBm/3kHz)
2402 MHz -21.743 8 PASS
2440 MHz -19.758 8 PASS
2480 MHz -20.616 8 PASS

N
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CHO1

Agilent Spectrum Analyzer - Swept SA
{ R

Center Freq 2.402000000 GHz

PHO: Wide -»— TrigiFree Run
IFGain:Low #Atten: 30 dB

Ref Offset6.71 dB
Ref 20.00 dB

enter 2.4020000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Avg Type: Log-Pwr
AvglHold: 1010

Mkr1 2.401 961 0 GHz

Span 1.500 MHz
Sweep 158.2 ms (1001 pts)

=21.743 dBm

=

STATUS

CH20

Agilent Spectrum Analyzer - Swept SA
R

Center Freq 2.440000000 GHz
fide ~+- Trig:Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 672 dB
Ref 20.00 dBm

#VBW 10 kHz

Avg Type: Log-Pwr
AvglHold: 10110

Mkr1 2.439 857 70 GHZ

Sweep 158.7 ms (10001 pts]

STATUS

-19.758 dBm

Span 1.500 MHz|

CH40

Agilont Spectrum Analyzer - Swept SA

N s
Center Freq 2.480000000 GHz

de -»- Trig:Fres Run
30 dB

Ref Offset 6.73 dB
ef 20.00 dB

#VBW 10 kHz

Avg Type: Log-Pwr

AvglHold: 10110

an 1. rd
Sweep 158.2 ms (1001 pts)

STATUS
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7. CHANNEL BANDWIDTH

Test Requirement: FCC Part15 C Section 15.247 (a)(2)

Test Method: KDB558074 D0115.247 Meas Guidance v05r02

7.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C

Frequency Range
Section Test Item Limit Result
(MHz)
>= 500KHz
15.247(a)(2) Bandwidth . 2400-2483.5 PASS
(6dB bandwidth)

7.2 TEST PROCEDURE

1. Set RBW = 100 kHz.

2. Set the video bandwidth (VBW) = 3 x RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the

maximum level measured in the fundamental emission.

7.3 DEVIATION FROM STANDARD

No deviation.

7.4 TEST SETUP

EUT SPECTRUM
ANALYZER

7.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.
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7.6 TEST RESULT
Temperature : 26°C Relative Humidity :  |54%
Test Mode GFSK Test Voltage AC 120V/60Hz
Test channel Channel Bandwidth (MHz) Limit(KHz) Result
Lowest 0.720
Middle 0.730 >500 Pass
Highest 0.703

)
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CHO1

Agllent Spectrum Analyzer - Occupied BW
R ; 5 )
Center Freq: 2402000000 GHz
Center Freq 2.402000000 GHz . THeFreeFin AvgHold: 1001100
HFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.4023

14 P My
Radio Std: None

Ref Offset6.71 dB

Ref 26.71 dBm -12.390 dBm|

Center 2.402 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 0.22 dBm
1.0638 MHz

Transmit Freq Error -8.166 kHz OBW Power 99.00 %

x dB Bandwidth 720.3 kHz x dB -6.00 dB

= STATUS

CH20

Agilent Spectrum Analyzer - Occupied BW.
3 F HEINT = 3:36:32 PM May 06, 2023
Center Freq 2.440000000 GHz Center Frag: 2.440000000 GHz Radio Std: None
-+ Trig:FreeRun Avg|Hold: 1001100
HIFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.44036 GHz
-12.396 dan

Ref Offset6.72 dB
Ref 26.72 dBm

ICenter 2.44 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 0.56 dBm
1.0633 MHz

Transmit Freq Error -5.296 kHz OBW Power 99.00 %

x dB Bandwidth 729.9 kHz x dB -6.00 dB

usa STATUS

CH40

T ALIGNAUTE 03:39:50 PM May 06, 2023
nter Freq: 2480000000 GHz Radio Std: None
—»- Trig:FreeRun Avg|Hold: 1001100
HIFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.480341 GHz

Ref Offset6.73 dB -11.732 dBm

L I
ICenter 2.48 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 0.82 dBm
1.0665 MHz

Transmit Freq Error -10.416 kHz OBW Power 99.00 %

x dB Bandwidth 2.7 kHz x dB -6.00 dB

s STATUS




8.PEAK OUTPUT POWER TEST
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Test Requirement:

FCC Part15 C Section 15.247 (b)(3)

Test Method:

KDB558074 D0115.247 Meas Guidance v05r02

8.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C

Frequency Range
Section Test Iltem Limit Result
(MHz)
15.247(b)(3) FaakCuipul 1 watt or 30dBm 2400-2483.5 PASS
Power
8.2 TEST PROCEDURE

a. The EUT was directly connected to the Power meter

8.3 DEVIATION FROM STANDARD

No deviation.

8.4 TEST SETUP

EUT

8.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

POWER METER

N
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8.6 TEST RESULT
Temperature : 26°C Relative Humidity : |54%
Test Mode GFSK Test Voltage AC 120V/60Hz
Test channel Peak Output Power (dBm) Limit(dBm) Result
Lowest -6.335
Middle -4.987 30.00 Pass
Highest -4.874

N
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9. CONDUCTED BAND EDGE AND SPURIOUS EMISSION

Test Requirement:

FCC Part15 C Section 15.247 (d)

Test Method:

KDB558074 D0115.247 Meas Guidance v05r02

9.1 APPLICABLE STANDARD

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum 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.

9.2 TEST PROCEDURE

Using the following spectrum analyzer setting:

A) Set the RBW = 100KHz.

B) Set the VBW = 300KHz.

C) Sweep time = auto couple.
D) Detector function = peak.
E) Trace mode = max hold.

F) Allow trace to fully stabilize.

9.3 DEVIATION FROM STANDARD

No deviation.
9.4 TEST SETUP
EUT SPECTRUM
ANALYZER

9.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

9.6 TEST RESULTS

N
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GFSK: Band Edge, Left Side

Agflent Spectrum Analyzer - Swept SA

Center Freq 2.360000000 GHz z Avg Type: Log-Pur
s Trig:FreeRun Avg|Hald: 1001100

PHO: Fast
IFGain:Low #Atten: 30 dB

Ref Offset

Start 2.31000 GHz Stop 2.41000 GHz|
#Res BW 100 kHz 'VBW 300 kHz Sweep 10.00 ms (10001 pts)

FUNCTION FUNCTION VALUE ~

STATUS

GFSK: Band Edge, Right Side

Agilent Spectrum Analyzer - Swept Sk
R

Center Freq 2.489000000 GHz e = Avg Typa: LogPwr
o Trig: Free Run Avg|Hold: 100/100

Aiten: 30 dB

03:40:21 P May 085, 2023

Ref Offset 6.73 dB
Ref 20.00 dBm

AT U I A M it e At

Stop 2.50000 GHz
#VBW 300 kHz Sweep 2.667 ms (10001 pts

FUNCTION

STATUS.
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Lowest channel

Middle channel

Highest channel
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Agilent Spectrum Analyzor - Swopt SA
3

Center Freq 13.265000000 GHz - Avg Type: Log Pur
PHRO: Fast Avg|Hold: 10110

17 GaineLow

Ref Offset5.71 dB
0 Ref 20.00 dBm

Stop 26.50 GHz,
#VBW 300 kHz Sweep 2.530 s (30001 pts]

FUNCTION | FUNCTION WIOTH, ALUE <

4 dBm |
dBm

jusa STATUS

Agflent Spectrum Anslyzer - Swept SA
o g
Avg Typa: Log-Pur
AvgiHold: 1010

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (30001 pts]

Som— oo wn e

STaTus

E
8

Aggleat Spectrum Analyzer - Swept SA
. .

Avg Type: Log-Pwr
PHO: F AvglHold: 10110
1F Gain:Low
5et6.73 dB

0.00 dBm

Mkri 2.480 2 GHZ
-7.385 dBm)|

Stop 26.50 GHz|
#VBW 300 kHz Sweep 2.530 s (30001 pts;

FUNCTION | FUNCTION WIDTH P

iKF WODE| TAC SEL

s STATUS
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10.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 internal antenna, the best case gain of the antennas is 3.0dBi, reference to the appendix |l for details
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11. TEST SETUP PHOTO
Reference to the appendix | for details.

12. EUT CONSTRUCTIONAL DETAILS

Reference to the appendix Il for details.

XK END OF REPORT 3% 2% 3% 3% 3%




