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Applicant's name ................................. Shenzhen Aotule Electronics Technology Co.,LTD
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Test specification:
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FCC CFR Title 47 Part 15 Subpart C Section 15.247
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Non-standard test method ................ - N/A

This device described above has been tested by ZHT, and the test results show that the equipment under
test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested sample
identified in the report.

This report shall not be reproduced except in full, without the written approval of ZHT, this document may
be altered or revised by ZHT, personal only, and shall be noted in the revision of the document.

Product name...........cccoiciinncccne : ATOTO Car Navigation Multimedia Receiver
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Model/Type reference......................... : P807SD
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Report No. Version Description Approved
ZHT-230901014E Rev.01 Initial issue of report Sept. 07, 2023
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2. TEST SUMMARY

Test procedures according to the technical standards:

RSS-247 Issue 2
FCC Part15 (15.247) , Subpart C

Standard

. Test Item Result Remark
Section
FCC part
15.203/15.247 .
(b)(4) Antenna Requirement PASS
RSS-Gen 6.8
15.207 . -
RSS-Gen 8.8 AC Power Line Conducted Emission N/A
15.247 (b)(1
(B)(T) Conducted Peak Output Power PASS

RSS 247 5.4 (b)
15.247 (a)(1)

20dB Occupied Bandwidth

RSS 247 5.1 o PASS

RSS-Gen 6.7 99% OCB

15.247 (a)(1) ; . :

RSS 247 5.1 Carrier Frequencies Separation PASS
15.247 (a)(1)(iii) .

RSS 247 5.1 Hopping Channel Number PASS
15.247 (a)(1)(iii) .

RSS-247 5 1 Dwell Time PASS
15.205/15.209

RSS-Gen 8.9 Radiated Emission and Restricted Band PASS
RSS-Gen 8.10

15.247(d) Conducted Unwanted emissions and PASS
RSS-247 5.5 Band Edge
NOTE:

(1)” N/A” denotes test is not applicable in this Test Report
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2.1 TEST FACILITY

Guangdong Zhonghan Testing Technology Co., Ltd.
Add. : Room 104, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao'an Distric
Shenzhen, Guangdong, China

IC Registered No.: 29832
CAB identifier: CN0143

2.2 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurement y + U » where expended uncertainty U is based on a standard
uncertainty multiplied by a coverage factor of k=2 - providing a level of confidence of approximately 95

% o
No. ltem Uncertainty
1 Conducted Emission Test +1.38dB
2 RF power conducted 10.16dB
3 Spurious emissions conducted +0.21dB
4 All emissions radiated(9k-30MHz) 14.68dB
5 All emissions radiated(<1G) +4.68dB
6 All emissions radiated(>1G) +4.89dB
7 Temperature +0.5°C
8 Humidity 2%
9 Occupied Bandwidth +4.96dB

& 0755-27782934 X< admin@zht-lab.cn, & http://www.zht-lab.cn
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3. GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

Product Name: ATOTO Car Navigation Multimedia Receiver
P807SD

Model No.: P807SD-RM, P807SD-FC, P807SD-RC, P507SD, P907SD, P909SD,
P907PR-N, P909PR-N, H610A, H610B, H620A, H620B, P1007M,
P1009M, P1007T, P1009T, V810M, V820M, V810H, V820H
All the model are of the same circuit and RF module, and the only

Model Difference: difference is the model name. The model P807SD is the tested
sample.

Hardware Version: V1.0

Software Version: S1.0

Sample(s) Status: Engineer sample

Channel numbers: 79

Channel separation: 2402MHz-2480MHz

Modulation technology: GFSK, m/4DQPSK, 8DPSK

Antenna Type: FPC Antenna

Antenna gain: 4dBi

Power supply: Input: DC 12V

Sample Number: ZHT-230901014E-1#

& 0755-27782934 X< admin@zht-lab.cn, & http://www.zht-lab.cn
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Operation Frequency each of channel

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
1 2402MHz 21 2422MHz 41 2442MHz 61 2462MHz
2 2403MHz 22 2423MHz 42 2443MHz 62 2463MHz
3 2404MHz 23 2424MHz 43 2444MHz 63 2464MHz
4 2405MHz 24 2425MHz 44 2445MHz 64 2465MHz
5 2406MHz 25 2426MHz 45 2446MHz 65 2466MHz
6 2407MHz 26 2427MHz 46 2447MHz 66 2467MHz
7 2408MHz 27 2428MHz 47 2448MHz 67 2468MHz
8 2409MHz 28 2429MHz 48 2449MHz 68 2469MHz
9 2410MHz 29 2430MHz 49 2450MHz 69 2470MHz
10 2411MHz 30 2431MHz 50 2451MHz 70 2471MHz
11 2412MHz 31 2432MHz 51 2452MHz 71 2472MHz
12 2413MHz 32 2433MHz 52 2453MHz 72 2473MHz
13 2414MHz 33 2434MHz 53 2454MHz 73 2474MHz
14 2415MHz 34 2435MHz 54 2455MHz 74 2475MHz
15 2416MHz 35 2436MHz 55 2456MHz 75 2476MHz
16 2417MHz 36 2437MHz 56 2457MHz 76 2477MHz
17 2418MHz 37 2438MHz 57 2458MHz 77 2478MHz
18 2419MHz 38 2439MHz 58 2459MHz 78 2479MHz
19 2420MHz 39 2440MHz 59 2460MHz 79 2480MHz

20 2421MHz 40 2441MHz 60 2461MHz

Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel

see below:
Test channel Frequency
The lowest channel 2402MHz
The middle channel 2441MHz
The Highest channel 2480MHz

3.2 Test Setup Configuration

Conducted Emission

EUT

Radiated Emission

EUT

& 0755-27782934 X< admin@zht-lab.cn, & http://www.zht-lab.cn
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3.3 Support Equipment

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration
during the tests.

[tem Equipment Mfr/Brand Model/Type No. Series No. Note
ATOTO Car

-1 | Navigation N/A P807SD N/A EUT

Multimedia

Receiver

Rechargeable

E-2 ey ZHAO AN NP7-12 N/A AE

lead-Acid

Battery

Item | Shielded Type | Ferrite Core Length Note
Note:

(1)  The support equipment was authorized by Declaration of Confirmation.
(2) For detachable type 1/0O cable should be specified the length in cm in T Length ; column.

(3)  The test software is the Bluetooth RF Test Tool which can set the EUT into the individual test
modes.TX Power:7

3.4 Test Mode

Transmitting mode Keep the EUT in continuously transmitting mode.

Remark: During the test, the test voltage was tuned from 85% to 115% of the nominal rated supply
voltage, and found that the worst case was under the nominal rated supply condition. So the report
just shows that condition’s data.
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3.5 EQUIPMENTS LIST FOR ALL TEST ITEMS

Radiation Test equipment

Item Equipment Manufacturer Model Last Cal. Next Cal.

1 Receiver R&S ESCI May 12, 2023 May 11, 2024

2 Loop antenna EMCI LAP600 May 12, 2023 May 11, 2024

3 Amplifier Schwarzbeck BBV 9743 B May 12, 2023 May 11, 2024

4 Amplifier Schwarzbeck BBV 9718 B May 12, 2023 May 11, 2024

5 Bilog Antenna Schwarzbeck VULB9162 May 17, 2023 May 16, 2024

6 Horn Antenna Schwarzbeck BBHA9120D May 17, 2023 May 16, 2024

7 Horn Antenna | A.H.SYSTEMS SAS574 May 12, 2023 May 11, 2024

8 Amplifier AEROFLEX 100KHz-40GHz | May 12, 2023 May 11, 2024
Spectrum

9 Analyzer R&S FSV40 May 12, 2023 May 11, 2024

966 Anechoic :

10 Chamber EMToni 9m6m6m Nov. 25, 2021 Nov. 24, 2024
Spectrum

11 Analyzer KEYSIGHT N9020A May 12, 2023 May 11, 2024
WIDBAND

12 RA R&S CMWS500 May 12,2023 | May 11, 2024

COMMUNICAT ’ ’
ION TESTER

13 Slllel Agilent N5182A May 12,2023 | May 11, 2024
Generator ' '

14 Power Sensor MWRFtest MW100-RFCB May 12, 2023 May 11, 2024

15 Audio analyzer R&S UPL May 12, 2023 May 11, 2024

Single

16 R&S SMB100A May 12, 2023 May 11, 2024
Generator

17 | Power Amplifier | gy \r oy 2m3m3m Nov. 25,2021 | Nov. 24, 2024

Shielding Room

B 0755-27782934
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Conduction Test equipment

Equipment Manufacturer Model Last Cal. Next Cal.
Receiver R&S ESCI May 12, 2023 May 11, 2024
LISN R&S ENV216 May 12, 2023 May 11, 2024
ISN CAT 6 Schwarzbeck NTFM 8158 May 12, 2023 May 11, 2024
ISN CAT 5 Schwarzbeck CAT5 8158 May 12, 2023 May 11, 2024
Capacgi;’szc’”age Schwarzbeck CVP 9222 C May 12, 2023 May 11, 2024
Transg‘:;:%lamp Schwarzbeck SW 9605 May 12, 2023 May 11, 2024
CE Shiclding EMToni 9m4m3m Nov. 25, 2021 Nov. 24, 2024
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4. EMC EMISSION TEST

4.1 Conducted emissions

Test Requirement: FCC Part15 C Section 15.207, RSS-Gen 8.8
Test Method: ANSI C63.10:2013

Test Frequency Range: 150KHz to 30MHz

Receiver setup: RBW=9KHz, VBW=30KHz, Sweep time=auto

4.1.1 POWER LINE CONDUCTED EMISSION Limits

Limit (dBuV)
FREQUENCY (MHz) Standard
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 * FCC
0.50 -5.0 56.00 46.00 FCC
5.0 -30.0 60.00 50.00 FCC

Note:
(1) *Decreases with the logarithm of the frequency.

4.1.2 TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the
power mains through a line impedance stabilization network (LISN). All other support equipments
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. /0 cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

4.1.3 DEVIATION FROM TEST STANDARD
No deviation

& 0755-27782934 X admin@zht-lab.cn, & http://www.zht-lab.cn
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4.1.4 TEST SETUP

Receiver ' | Sllll-_ll-ort
-4 0.8m [ Equipment
- !
[ !
1
1

—  Ground ReferencePlane

4.1.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The EUT has
been programmed to continuously transmit during test. This operating condition was tested and used to
collect the included data.

4.1.6 Test Result

The EUT is powered by the DC only, the test item is not applicable.

& 0755-27782934 X admin@zht-lab.cn, & http://www.zht-lab.cn
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4.2 Radiated emissions

Test Requirement: FCC Part15 C Section 15.209, RSS-Gen 8.9, RSS-Gen 8.10

Test Method: ANSI C63.10:2013

Test Frequency Range: 9kHz to 25GHz

Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Value
9KHz-150KHz Quasi-peak | 200Hz 600Hz | Quasi-peak
150KHz-30MHz | Quasi-peak 9KHz 30KHz | Quasi-peak
30MHz-1GHz Quasi-peak | 100KHz | 300KHz | Quasi-peak
Peak 1MHz 3MHz Peak
Above 1GHz
Average 1MHz 10Hz Average

4.2.1 Radiated Emission Limits

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)

0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

LIMITS OF RADIATED EMISSION MEASUREMENT

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).

4.2.2 TEST PROCEDURE

Below 1GHz test procedure as below:

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-anechoic camber. The table was rotated 360 degrees to determine the position of the highest
radiation.

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

c. 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.

& 0755-27782934 X admin@zht-lab.cn, & http://www.zht-lab.cn
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d. 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 (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

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

f. 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.

Above 1GHz test procedure as below:

g. Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic
Chamber and change form table 0.8 metre to 1.5 metre( Above 18GHz the distance is 1 meter and table
is 1.5 metre).

h. Test the EUT in the lowest channel ,the middle 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

4.2.3 DEVIATION FROM TEST STANDARD

No deviation

4.2.4 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

«— M 5 Amplifier

EUT
—

':"T” Analyzer
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(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

' B — T
o 3rm: —

Turntable :

1m to 4m
Spemum \

Analyzer _|:|_ ID.Em l

| ——
—

Ground Plane

Comzal Cable

(C) Radiated Emission Test-Up Frequency Above 1GHz

Turntable - 3m ——»

\ EUT]

Imtodm

Spectrum

Analyzer

Ground Plane ;

Coaxial Cable

4.2.5 EUT OPERATING 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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4.2.6 TEST RESULTS

Between 9KHz — 30MHz

The emission from 9 kHz to 30MHz was pre-tested and found the result was 20dB lower than the limit,

and according to 15.31(0), the test result no need to reported.

Between 30MHz — 1GHz

Temperature: 25.2°C Relative Humidity: 50%
Pressure: 1010kPa Polarization: Horizontal
Test Voltage: DC 12V

80.0 dBu¥./m

70

60

R$S-GEN[30MHz-1GHz)

50 Mrgin— B

30 A'é l ﬂw "“w’/% “ﬁﬁh\ﬂ L1y meW

20

WWMWW”J
10
0.0
30.000 (0.00 [MHz) 300.00 1000000
Frequenc Readin Factor Level Limit |[Margin
No. q y d g Detector

(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
] = 71.5805 49.28 -12.73 36.55 4000 |-345| QP
2 129.0145 48.51 -13.05 35.46 4350 |-8.04 | QP
3 191.7450 44 46 -11.07 33.39 43.50 |-10.11] QP
4 1 | 233.3486 51.87 -9.37 42.50 46.00 |-3.50 | QP
5

6

239 9873 47.38 Q¥ 38.21 46.00 |[-7.79 | QP
! 311.0866 49.37 -7.53 41.84 46.00 | -4.16 | QP
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Temperature: 25.2C Relative Humidity: 50%
Pressure: 1010kPa Polarization: Vertical
Test Voltage: DC 12V

80.0 dBu¥./m

70
60
R$5-GEN(30MHz-1GHz)| ol
50 S -
| |
40 4 .
i || '
30 l‘\ Iﬁl it /% | I Ihﬂm
LRV WAVAR MO g
20 "'ﬁML\hw,n, W u-/M\L-M'
WWWW
10
0.0
30.000 (0.00 [MHz) 300.00 1000000
Ki Frequency | Reading | Factor Level Limit |Margin -
' (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
1 M 71.3300 50.29 -12.69 37.60 40.00 | -2.40 QP
2 1299225 45.45 -13.09 32.36 43.50 |-11.14| QP
3 185.1378 45.53 -11.61 33.92 43.50 | -9.58 QP
4 192.4185 42.71 -11.01 31.70 43.50 |-11.80( QP
5 233.3486 45.07 -9.37 35.70 46.00 |-10.30( QP
6 311.0866 44.57 -7.53 37.04 46.00 | -8.96 QP
Remarks:

1.Final Level =Receiver Read level + Antenna Factor + Cable Loss
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(Low Channel:2402MHz).
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1GHz~25GHz
GFSK
Meter Pre-ampli | Cable | Antenna | Emission - :
Polar | Freauency Reading fier P Loss | Factor Level Limits Margin | Detector
(HIV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Low Channel:2402MHz
\Y 4804.00 61.02 30.55 5.77 24.66 60.90 74 -13.10 Pk
V 4804.00 42.80 30.55 5.77 24.66 42.68 54 -11.32 AV
\Y; 7206.00 53.41 30.33 6.32 24.55 53.95 74 -20.05 Pk
V 7206.00 37.32 30.33 6.32 24.55 37.86 54 -16.14 AV
\Y 9608.00 51.22 30.85 7.45 24.69 52.51 74 -21.49 Pk
V 9608.00 34.80 30.85 7.45 24.69 36.09 54 -17.91 AV
V 12010.00 56.47 31.02 8.99 25.57 60.01 74 -13.99 Pk
\Y 12010.00 38.00 31.02 8.99 25.57 41.54 54 -12.46 AV
H 4804.00 53.99 30.55 5.77 24.66 53.87 74 -20.13 Pk
H 4804.00 36.95 30.55 5.77 24.66 36.83 54 -17.17 AV
H 7206.00 51.45 30.33 6.32 24.55 51.99 74 -22.01 Pk
H 7206.00 35.62 30.33 6.32 24.55 36.16 54 -17.84 AV
H 9608.00 48.73 30.85 7.45 24.69 50.02 74 -23.98 Pk
H 9608.00 34.49 30.85 7.45 24.69 35.78 54 -18.22 AV
H 12010.00 46.87 31.02 8.99 25.57 50.41 74 -23.59 Pk
H 12010.00 32.50 31.02 8.99 25.57 36.04 54 -17.96 AV
Frequency Metgr Pre-.ampli Cable | Antenna | Emission Limits Margin
Polar Reading fier Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Middle Channel:2441MHz
\Y 4882.00 59.75 30.55 5.77 24.66 59.63 74 -14.37 Pk
\Y 4882.00 43.27 30.55 5.77 24.66 43.15 54 -10.85 AV
\Y 7323.00 53.51 30.33 6.32 24.55 54.05 74 -19.95 Pk
\Y; 7323.00 37.53 30.33 6.32 24.55 38.07 54 -15.93 AV
V 9764.00 50.70 30.85 7.45 24.69 51.99 74 -22.01 Pk
\Y; 9764.00 35.27 30.85 7.45 24.69 36.56 54 -17.44 AV
V 12205.00 55.41 31.02 8.99 25.57 58.95 74 -15.05 Pk
\Y; 12205.00 38.31 31.02 8.99 25.57 41.85 54 -12.15 AV
H 4882.00 53.61 30.55 5.77 24.66 53.49 74 -20.51 Pk
H 4882.00 37.44 30.55 5.77 24.66 37.32 54 -16.68 AV
H 7323.00 51.10 30.33 6.32 24.55 51.64 74 -22.36 Pk
H 7323.00 36.36 30.33 6.32 24.55 36.90 54 -17.10 AV
H 9764.00 48.50 30.85 7.45 24.69 49.79 74 -24.21 Pk
H 9764.00 35.35 30.85 7.45 24.69 36.64 54 -17.36 AV
H 12205.00 47.59 31.02 8.99 25.57 51.13 74 -22.87 Pk
H 12205.00 32.78 31.02 8.99 25.57 36.32 54 -17.68 AV

B 0755-27782934

< admin@zht-lab.cn,

& http://www.zht-lab.cn




‘ 3

ZHONGHAN

Project No.: ZHT-230901014E
Page 21 of 61

Frequency Metgr Pre—lam pli | Cable | Antenna | Emission Limits Margin

Polar Reading fier Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
High Channel:2480MHz
V 4960.00 59.66 30.55 5.77 24.66 59.54 74 -14.46 Pk
V 4960.00 43.23 30.55 5.77 24.66 43.11 54 -10.89 AV
V 7440.00 53.08 30.33 6.32 24.55 53.62 74 -20.38 Pk
V 7440.00 37.65 30.33 6.32 24.55 38.19 54 -15.81 AV
V 9920.00 51.96 30.85 7.45 24.69 53.25 74 -20.75 Pk
V 9920.00 35.19 30.85 7.45 24.69 36.48 54 -17.52 AV
V 12400.00 56.75 31.02 8.99 25.57 60.29 74 -13.71 Pk
V 12400.00 38.45 31.02 8.99 25.57 41.99 54 -12.01 AV
H 4960.00 53.67 30.55 5.77 24.66 53.55 74 -20.45 Pk
H 4960.00 37.83 30.55 5.77 24.66 37.71 54 -16.29 AV
H 7440.00 50.54 30.33 6.32 24.55 51.08 74 -22.92 Pk
H 7440.00 35.51 30.33 6.32 24.55 36.05 54 -17.95 AV
H 9920.00 49.10 30.85 7.45 24.69 50.39 74 -23.61 Pk
H 9920.00 35.00 30.85 7.45 24.69 36.29 54 -17.71 AV
H 12400.00 47.33 31.02 8.99 25.57 50.87 74 -23.13 Pk
H 12400.00 32.58 31.02 8.99 25.57 36.12 54 -17.88 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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m/4ADQPSK
Meter Pre-ampli | Cable | Antenna | Emission . .
Polar | Frequency Reading fier P Loss Factor Level L Margin | petector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Low Channel:2402MHz
\Y 4804.00 61.14 30.55 5.77 24.66 61.02 74 -12.98 Pk
V 4804.00 42.87 30.55 5.77 24.66 42.75 54 -11.25 AV
V 7206.00 52.97 30.33 6.32 24.55 53.51 74 -20.49 Pk
V 7206.00 37.71 30.33 6.32 24.55 38.25 54 -15.75 AV
\Y 9608.00 51.10 30.85 7.45 24.69 52.39 74 -21.61 Pk
V 9608.00 34.74 30.85 7.45 24.69 36.03 54 -17.97 AV
V 12010.00 55.79 31.02 8.99 25.57 59.33 74 -14.67 Pk
\Y 12010.00 38.41 31.02 8.99 25.57 41.95 54 -12.05 AV
H 4804.00 53.76 30.55 5.77 24.66 53.64 74 -20.36 Pk
H 4804.00 37.52 30.55 5.77 24.66 37.4 54 -16.60 AV
H 7206.00 51.22 30.33 6.32 24.55 51.76 74 -22.24 Pk
H 7206.00 36.33 30.33 6.32 24.55 36.87 54 -17.13 AV
H 9608.00 49.47 30.85 7.45 24.69 50.76 74 -23.24 Pk
H 9608.00 34.91 30.85 7.45 24.69 36.20 54 -17.8 AV
H 12010.00 46.53 31.02 8.99 25.57 50.07 74 -23.93 Pk
H 12010.00 33.19 31.02 8.99 25.57 36.73 54 -17.27 AV
Meter Pre-ampli | Cable | Antenna | Emission . .
Polar | Frequency Reading fier i Loss Factor Level LS Margin | petector
(HV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Middle Channel:2441MHz
V 4882.00 60.59 30.55 5.77 24.66 60.47 74 -13.53 Pk
V 4882.00 43.28 30.55 5.77 24.66 43.16 54 -10.84 AV
V 7323.00 53.23 30.33 6.32 24.55 53.77 74 -20.23 Pk
V 7323.00 37.75 30.33 6.32 24.55 38.29 54 -15.71 AV
V 9764.00 50.83 30.85 7.45 24.69 52.12 74 -21.88 Pk
Vv 9764.00 35.07 30.85 7.45 24.69 36.36 54 -17.64 AV
V 12205.00 55.57 31.02 8.99 25.57 59.11 74 -14.89 Pk
V 12205.00 37.88 31.02 8.99 25.57 41.42 54 -12.58 AV
H 4882.00 53.56 30.55 5.77 24.66 53.44 74 -20.56 Pk
H 4882.00 37.55 30.55 5.77 24.66 37.43 54 -16.57 AV
H 7323.00 51.12 30.33 6.32 24.55 51.66 74 -22.34 Pk
H 7323.00 36.46 30.33 6.32 24.55 37.00 54 -17 AV
H 9764.00 48.92 30.85 7.45 24.69 50.21 74 -23.79 Pk
H 9764.00 34.59 30.85 7.45 24.69 35.88 54 -18.12 AV
H 12205.00 46.87 31.02 8.99 25.57 50.41 74 -23.59 Pk
H 12205.00 32.68 31.02 8.99 25.57 36.22 54 -17.78 AV
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Frequency Metgr Pre—lam pli | Cable | Antenna | Emission Limits Margin

Polar Reading fier Loss Factor Level Detector
(HV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
High Channel:2480MHz
V 4960.00 58.99 30.55 5.77 24.66 58.87 74 -15.13 Pk
\Y 4960.00 43.35 30.55 5.77 24.66 43.23 54 -10.77 AV
\Y 7440.00 53.82 30.33 6.32 24.55 54.36 74 -19.64 Pk
V 7440.00 37.30 30.33 6.32 24.55 37.84 54 -16.16 AV
\Y 9920.00 50.89 30.85 7.45 24.69 52.18 74 -21.82 Pk
\Y 9920.00 34.59 30.85 7.45 24.69 35.88 54 -18.12 AV
V 12400.00 55.77 31.02 8.99 25.57 59.31 74 -14.69 Pk
V 12400.00 38.32 31.02 8.99 25.57 41.86 54 -12.14 AV
H 4960.00 53.99 30.55 5.77 24.66 53.87 74 -20.13 Pk
H 4960.00 37.43 30.55 5.77 24.66 37.31 54 -16.69 AV
H 7440.00 50.88 30.33 6.32 24.55 51.42 74 -22.58 Pk
H 7440.00 35.85 30.33 6.32 24.55 36.39 54 -17.61 AV
H 9920.00 49.13 30.85 7.45 24.69 50.42 74 -23.58 Pk
H 9920.00 35.02 30.85 7.45 24.69 36.31 54 -17.69 AV
H 12400.00 46.90 31.02 8.99 25.57 50.44 74 -23.56 Pk
H 12400.00 33.09 31.02 8.99 25.57 36.63 54 -17.37 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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Meter Pre-ampli | Cable | Antenna | Emission . .
Polar | Frequency Reading fier P Loss Factor Level L Margin | petector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Low Channel:2402MHz
\Y 4804.00 61.30 30.55 5.77 24.66 61.18 74 -12.82 Pk
V 4804.00 43.43 30.55 5.77 24.66 43.31 54 -10.69 AV
V 7206.00 53.46 30.33 6.32 24.55 54.00 74 -20.00 Pk
V 7206.00 36.74 30.33 6.32 24.55 37.28 54 -16.72 AV
\Y 9608.00 51.17 30.85 7.45 24.69 52.46 74 -21.54 Pk
V 9608.00 34.75 30.85 7.45 24.69 36.04 54 -17.96 AV
V 12010.00 56.32 31.02 8.99 25.57 59.86 74 -14.14 Pk
\Y 12010.00 38.35 31.02 8.99 25.57 41.89 54 -12.11 AV
H 4804.00 54.08 30.55 5.77 24.66 53.96 74 -20.04 Pk
H 4804.00 37.72 30.55 5.77 24.66 37.60 54 -16.4 AV
H 7206.00 50.83 30.33 6.32 24.55 51.37 74 -22.63 Pk
H 7206.00 36.12 30.33 6.32 24.55 36.66 54 -17.34 AV
H 9608.00 48.92 30.85 7.45 24.69 50.21 74 -23.79 Pk
H 9608.00 35.19 30.85 7.45 24.69 36.48 54 -17.52 AV
H 12010.00 47.34 31.02 8.99 25.57 50.88 74 -23.12 Pk
H 12010.00 33.52 31.02 8.99 25.57 37.06 54 -16.94 AV
Meter Pre-ampli | Cable | Antenna | Emission . .
Polar | Frequency Reading fier i Loss Factor Level LS Margin | petector
(HV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Middle Channel:2441MHz
V 4882.00 60.44 30.55 5.77 24.66 60.32 74 -13.68 Pk
V 4882.00 42.69 30.55 5.77 24.66 42.57 54 -11.43 AV
V 7323.00 53.47 30.33 6.32 24.55 54.01 74 -19.99 Pk
V 7323.00 37.70 30.33 6.32 24.55 38.24 54 -15.76 AV
V 9764.00 51.04 30.85 7.45 24.69 52.33 74 -21.67 Pk
Vv 9764.00 35.04 30.85 7.45 24.69 36.33 54 -17.67 AV
V 12205.00 55.59 31.02 8.99 25.57 59.13 74 -14.87 Pk
V 12205.00 37.92 31.02 8.99 25.57 41.46 54 -12.54 AV
H 4882.00 54.51 30.55 5.77 24.66 54.39 74 -19.61 Pk
H 4882.00 37.87 30.55 5.77 24.66 37.75 54 -16.25 AV
H 7323.00 50.98 30.33 6.32 24.55 51.52 74 -22.48 Pk
H 7323.00 35.90 30.33 6.32 24.55 36.44 54 -17.56 AV
H 9764.00 49.43 30.85 7.45 24.69 50.72 74 -23.28 Pk
H 9764.00 34.59 30.85 7.45 24.69 35.88 54 -18.12 AV
H 12205.00 47.22 31.02 8.99 25.57 50.76 74 -23.24 Pk
H 12205.00 32.56 31.02 8.99 25.57 36.10 54 -17.90 AV
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Frequency Metgr Pre—lam pli | Cable | Antenna | Emission Limits Margin

Polar Reading fier Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
High Channel:2480MHz
V 4960.00 58.64 30.55 5.77 24.66 58.52 74 -15.48 Pk
V 4960.00 43.27 30.55 5.77 24.66 43.15 54 -10.85 AV
V 7440.00 53.65 30.33 6.32 24.55 54.19 74 -19.81 Pk
V 7440.00 36.71 30.33 6.32 24.55 37.25 54 -16.75 AV
V 9920.00 50.80 30.85 7.45 24.69 52.09 74 -21.91 Pk
V 9920.00 35.33 30.85 7.45 24.69 36.62 54 -17.38 AV
V 12400.00 55.91 31.02 8.99 25.57 59.45 74 -14.55 Pk
V 12400.00 38.22 31.02 8.99 25.57 41.76 54 -12.24 AV
H 4960.00 54.15 30.55 5.77 24.66 54.03 74 -19.97 Pk
H 4960.00 37.23 30.55 5.77 24.66 37.11 54 -16.89 AV
H 7440.00 50.91 30.33 6.32 24.55 51.45 74 -22.55 Pk
H 7440.00 35.64 30.33 6.32 24.55 36.18 54 -17.82 AV
H 9920.00 48.79 30.85 7.45 24.69 50.08 74 -23.92 Pk
H 9920.00 34.90 30.85 7.45 24.69 36.19 54 -17.81 AV
H 12400.00 46.87 31.02 8.99 25.57 50.41 74 -23.59 Pk
H 12400.00 33.39 31.02 8.99 25.57 36.93 54 -17.07 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, RSS-Gen 8.9,
RSS-Gen 8.10
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
e 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).

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 2300MHz
Stop Frequency 2520
RB / VB (emission in restricted band) 1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average

5.2 TEST PROCEDURE
Above 1GHz test procedure as below:

a. 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.

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

c. 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.

d. 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 O degrees to 360 degrees to find
the maximum reading.

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

f. 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.

g. 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
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5.3 DEVIATION FROM TEST STANDARD
No deviation

5.4 TEST SETUP

Radiated Emission Test-Up Frequency Above 1GHz

Turntable . 3m ——»

\ EUT]

Imtodm

Spectrum

Analyzer

Ground Plane ;

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 Pre.-_ Cable | Antenna | Emission Limit | Margi | Detec
(HIV) y Reading | amplifier | Loss Factor level (dBuV n tor Result
(MHz) (dBuV) (dB) (dB) (dB/m) | (dBuV/m) /m) (dB) Type
Low Channel: 2402MHz
H 2390.00 59.40 30.22 4.85 23.98 58.01 74 -15.99 PK PASS
H 2390.00 47.52 30.22 4.85 23.98 46.13 54 -7.87 AV PASS
H 2400.00 60.63 30.22 4.85 23.98 59.24 74 -14.76 PK PASS
H 2400.00 48.50 30.22 4.85 23.98 47.11 54 -6.89 AV PASS
\Y 2390.00 58.89 30.22 4.85 23.98 57.50 74 -16.50 PK PASS
V 2390.00 47.71 30.22 4.85 23.98 46.32 54 -7.68 AV PASS
V 2400.00 60.26 30.22 4.85 23.98 58.87 74 -15.13 PK PASS
GESK V 2400.00 49.65 30.22 4_1.85 23.98 48.26 54 -5.74 AV PASS
High Channel: 2480MHz
H 2483.50 58.55 30.22 4.85 23.98 57.16 74 -16.84 PK PASS
H 2483.50 47.79 30.22 4.85 23.98 46.4 54 -7.60 AV PASS
H 2500.00 60.95 30.22 4.85 23.98 59.56 74 -14.44 PK PASS
H 2500.00 50.07 30.22 4.85 23.98 48.68 54 -5.32 AV PASS
V 2483.50 60.15 30.22 4.85 23.98 58.76 74 -15.24 PK PASS
V 2483.50 47.99 30.22 4.85 23.98 46.6 54 -7.40 AV PASS
V 2500.00 58.80 30.22 4.85 23.98 57.41 74 -16.59 PK PASS
V 2500.00 47.25 30.22 4.85 23.98 45.86 54 -8.14 AV PASS
Low Channel: 2402MHz
H 2390.00 58.97 30.22 4.85 23.98 57.58 74 -16.42 PK PASS
H 2390.00 47.66 30.22 4.85 23.98 46.27 54 -7.73 AV PASS
H 2400.00 60.88 30.22 4.85 23.98 59.49 74 -14.51 PK PASS
H 2400.00 48.01 30.22 4.85 23.98 46.62 54 -7.38 AV PASS
V 2390.00 58.41 30.22 4.85 23.98 57.02 74 -16.98 PK PASS
V 2390.00 48.09 30.22 4.85 23.98 46.70 54 -7.30 AV PASS
y S V 2400.00 59.77 30.22 4.85 23.98 58.38 74 -15.62 PK PASS
N 4DKQP V__ | 2400.00 | 49.78 | 30.22 | 4.85 | 23.98 | 48.39 54 | 561 | AV_| PASS
High Channel: 2480MHz
H 2483.50 59.35 30.22 4.85 23.98 57.96 74 -16.04 PK PASS
H 2483.50 47.59 30.22 4.85 23.98 46.20 54 -7.80 AV PASS
H 2500.00 60.94 30.22 4.85 23.98 59.55 74 -14.45 PK PASS
H 2500.00 49.72 30.22 4.85 23.98 48.33 54 -5.67 AV PASS
\Y 2483.50 59.81 30.22 4.85 23.98 58.42 74 -15.58 PK PASS
\Y 2483.50 47.77 30.22 4.85 23.98 46.38 54 -7.62 AV PASS
\Y 2500.00 57.98 30.22 4.85 23.98 56.59 74 -17.41 PK PASS
\Y 2500.00 47.18 30.22 4.85 23.98 45.79 54 -8.21 AV PASS
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Low Channel: 2402MHz
H 2390.00 59.11 30.22 4.85 23.98 57.72 74 -16.28 PK PASS
H 2390.00 47.39 30.22 4.85 23.98 46.00 54 -8.00 AV PASS
H 2400.00 60.56 30.22 4.85 23.98 59.17 74 -14.83 PK PASS
H 2400.00 47.86 30.22 4.85 23.98 46.47 54 -7.53 AV PASS
\Y 2390.00 58.96 30.22 4.85 23.98 57.57 74 -16.43 PK PASS
\Y 2390.00 47.97 30.22 4.85 23.98 46.58 54 -7.42 AV PASS
\ 2400.00 60.00 30.22 4.85 23.98 58.61 74 -15.39 PK PASS
8DPSK \Y 2400.00 49.44 30.22 4_1.85 23.98 48.05 54 -5.95 AV PASS
High Channel: 2480MHz
H 2483.50 59.38 30.22 4.85 23.98 57.99 74 -16.01 PK PASS
H 2483.50 47.06 30.22 4.85 23.98 45.67 54 -8.33 AV PASS
H 2500.00 61.00 30.22 4.85 23.98 59.61 74 -14.39 PK PASS
H 2500.00 49.66 30.22 4.85 23.98 48.27 54 -5.73 AV PASS
\% 2483.50 59.61 30.22 4.85 23.98 58.22 74 -15.78 PK PASS
\Y% 2483.50 47.91 30.22 4.85 23.98 46.52 54 -7.48 AV PASS
\Y% 2500.00 58.02 30.22 4.85 23.98 56.63 74 -17.37 PK PASS
V 2500.00 47.02 30.22 4.85 23.98 45.63 54 -8.37 AV PASS
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier, Margin= Emission Level - Limit
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6. CONDUCTED BAND EDGE AND SPURIOUS EMISSION

Test Requirement: FCC Part15 C Section 15.247 (d), RSS-247 5.5
Test Method: ANSI C63.10
6.1 Limit

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 con-ducted or a radiated measurement, pro-vided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter com-plies with the
conducted 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 § 15.209(a) is not required.

According to RSS-247 § 5.5 and RSS-Gen § 8.9, 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. Attenuation below the general limits specified in Section 15.209(a)
or RSS-Gen is not required.

6.2 Test Setup

EUT SPECTRUM
ANALYZER

6.3 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.

6.4 DEVIATION FROM STANDARD

No deviation.
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6.5 Test Result
GFSK mode:

Project No.: ZHT-230901014E
Page 31 of 61

Test channel:

Lowest channel

T= o e

[ Kepsight Spectrum Anslyzer - Swept
RL RF 50 2 C
enter Freq 13.265000000 GHz

S4
AC

SENSE:INT| 09:40:06 AM Jul 06,

“Avg Type: Log-Pwr

PHO: Fast —+—  Trig: Free Run

Avg|Hold: 10/10

v

IFGain:Low #Atten: 20 dB per|P
Mkr1 2.401 7 GHZ
Ref Offset 2.05 dB
E%gamw Ref 12.05 dBm 6.398 dBm

Start 30 MHz
I#Res BW 100 kHz

Stop 26.50 GHz
Sweep 2.530 s (30001 pts

#VBW 300 kHz

[ wooe] Trc] sci] [—Fucrion [ Funcrionwiotil ————Fucrionuuce
N T 24017 GHz 6.398 dBm
2 N f 24.167 1 GHz -56.407 dBm
3 N ! § 4.803 4 GHz -63.923 dBm
4 N f 7.363 1GHz -66.419 dEm
5§ N f 9.731 3 GHz -66.915 dBm =
6
7
8
9
10
1 -
MSG %STJ\TLIS
Test channel: Middle channel
| Keysight Spectrum Analyzer - Swept SA
RL RF 50Q AC SENSE:INT|

enter Freq 13.265000000 GHz

‘Avg Type: Log-Pwr

PHO: Fast ~+— Trig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 20 dB
Mkr1 2.441 4 GHZ
Ref Offset 2.06 dB
10 d/div  Ref 12.06 dBm 7.297 dBm
Log V- T
I I
Start 30 MHz Stop 26.50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
| MKR{ MODE] TRC] ScLi [ FUNCTION | FUNCTIONWIDTHL_____ FUNCTIONVALVE i}
N f 2.4414 GHz 7.297 dBm
2. N 1 24.1656 3 GHz -57.039 dBm
3 N f 4.882 0 GHz -62.297 dBm
4 N f 7.484 8 GHz -66.409 dBm
5 N f 9.707 4 GHz -67.638 dBm =
6
7
8
9
10
1 T
MsG Iy sTatus
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Test channel: Highest channel
[ Keymght Spectrom Anslaer - Swept SA [
RL FF 500 AC | SENSEaNT| I 09:47:54 AM Jul 06, 2023
Avg Type: Loy - 3
enter Freq 13.265000000 GHz B . Trig: FresRun A::IH;: wgg’m
IFGain:Low #Atten: 20 dB

MKr1 2.480 2 GHZ
Ref Offset2.04 dB 8.015 dBm

10 dB/div ~ Ref 12.04 dBm
Log s

| - |
Start 30 MHz Stop 26.50 GHz'
es BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
[WRMOETRC S X L Yl FUNCTION T FURCTONWOTHE FUNCTIONVAWE
N f 2.480 2 GHz 8.015 dBm
2 N f 24.125 6 GHz -56.909 dBm
3 N f 4.959 6 GHz -57.090 dBm
4 N f 7.382 5 GHz -65.574 dBm
5 N f 10.064 8 GHz -66.855 dBm =
6
7
8
9
10
1 -

I'lbsums

=
@
@
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m/4DQPSK mode:
Test channel: Lowest channel
e Keysight Spectrum Analyzer - Swept S -[E‘J]_@éé
RL RF 509 AC | SENSE:NT] 1 I 09:51:33 AM Jul 06, 2023
Avg T : Log-Pwi
enter Freq 13.2650000006Hz ] = . . o T
IFGain:Low #Atten: 20 dB
Mkr1 2.401 7 GHZ
Ref Offset 2.05 dB
10 d2fdiv Ref 12.05 dBm 1.881 dBm
Log 5 A
| | 1
Start 30 MHz Stop 26.50 GHz
Iwes BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
[ wooelrcscll [~ ] Fuxciion | FUNCTIONWDTHI ———FuicTionvaue B
N T 24017 GHz 1.881 dBm
2 N f 25.229 4 GHz -56.248 dBm
3 N ! § 4.804 3 GHz -62.129 dBm
4 N f 7.203 4 GHz -66.549 dBEm
5§ N f 9.4189 GHz -66.512 dBm =
6
7
8
9
10
1 -
MSG %STI\TLIS
Test channel: Middle channel
= Keysight Spectrum Analyzer - Swept SA
RL FF 500 AC | SENSEANT[ | I
Avg T : Log-Pwi
enter Freq 13.2650000006Hz ] = . . o T
IFGain:Low #Atten: 20 dB
Mkr1 2.440 5 GHZ
Ref Offset 2.06 dB
10 d2fdiv  Ref 12.06 dBm 3.133 dBm
Log A
| | 1
Start 30 MHz Stop 26.50 GHz
Iwes BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
[ wooelrcscll ]~ ] Fuxction | FUNCTIONWDTHI _———FuicTionvaue B
N T 2.440 5 GHz 3133 dBm

26,358 3 GHz -56.651 dBm
4.882 0 GHz -63.698 dBm
7.489 2 GHz -66.282 dBm
9.771 0 GHz -67.480 dBm 2

-
SoCE~NONE W
ZZZZ
- - -

%s‘mms

=
@
@
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Test channel:

Highest channel

Er |

RL R

enter Freq 13.265000000 GHz

50 AC

P
IFGal

in:Low

[ sensE:INT]

NO: Fast —+— 1rig: Free Run
#Atten: 20 dB

S — 09:59:52 AM Jul 06, 2023
Avg Type: Log-Pwr TRACE 3456
Avg|Hold: 10/10 TYPE|M vy

bl

Ref Offset2.04 dB

Mkr1 2.480 2 GHZ
2.594 dBm|

10 dB/div. Ref 12.04 dBm
Log i

A

Stop 26.50 GHz!

-
SoCE~NONE W

=
@
@

Start 30 MHz
es BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
[MerwooelTRelsel X L L FUNCTION L FUNCTIONWIDTRL FUNCTIONVALLE 8
N f 2.480 2 GHz 2,594 dBm
N 1 24.768 9 GHz -66.680 dBm
N f 4.959 6 GHz -61.255 dBm
N f 7.299 5 GHz 66,713 dBm
N f 10.117 7 GHz -66.287 dBm =

%s‘m‘l‘us

B 0755-27782934
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8DPSK mode:
Test channel: Lowest channel
e Keysight Spectrum Analyzer - Swept S -[E‘J]_@éé
RL RE 509 AC | SENSEINT] 1 IR 10:04:39 AM Jul
Avg T : Log-Pwi
enter Freq 13.2650000006Hz ] = . ceerun o T Lo
IFGain:Low #Atten: 20 dB
Mkr1 2.401 7 GHZ
Ref Offset 2.05 dB
10 d2/div  Ref 12.05 dBm 1.394 dBm
Log 4 A
| | 1
Start 30 MHz Stop 26.50 GHz
I#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
i wooelTRelsel T v ] Fuxcron L FuncrionwoTal ————Fuictionvae
N T 24017 GHz 1.394 dBm
2 N f 24,6718 GHz -56.956 dBm
3 N ! § 4.804 3 GHz -65.261 dBm
4 N f 7.034 B GHz -66.389 dBEm
5§ N f 9.588 3 GHz -66.748 dBm =
6
7
8
9
10
1 -
MSG %STI\TLIS
Test channel: Middle channel

T e

AL F sig  AC [ SENsE:INT] | 10:09:57 AM Jul 06, 2023

enter Freq 13.265000000 GHz “Avg Type: Log-Pur

PHO: Fast ~+— Trig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 20 dB
Mkr1 2.440 5 GHZ
Ref Offset 2.06 dB
10 d/div  Ref 12.06 dBm 4.304 dBm
Log " \ 4
| 1
Start 30 MHz Stop 26.50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
[MeRMooei TRl SCLL X L L FUNCTION T FUNCTIONWITHL FUNCTIONVAWE
N f 2.440 5 GHz 4.304 dBm
2. N 1 248156 GHz -56.900 dBm
3 N f 4.882 0 GHz -656.132 dBm
4 N f 7.434 5 GHz -66.623 dBm
5 N f 9.760 4 GHz -67.341 dBm =
6
7
8
9
10
1 -
MsG Iy sTatus
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Test channel:

Highest channel

— Keysight Specsum Anslyzer - Swep A T o
RL RF 502 AC ; | SENSE:INT| I R 10:12:40 AM Jul 06, 2023
enter Freq 13.265000000 GHz Avg Type: Log-Pwr TRACE[1 1345 6
q PHO: Fast —+—  Trig: Free Run Avg|Hold: 10/10 TYPE|M iy
IFGain:Low #Atten: 20 dB peT|P 3

Ref Offset2.04 dB
EO dB/div. Ref 12.04 dBm
og ;

Mkr1 2.480 2 GHZ
2.191 dBm|

Start 30 MHz
es BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 2.530 s (30001 pts

ZZZZ
- - -

-
SoCE~NONE W

2.480 2 GHz 2191 dBm
24,626 0 GHz -56.978 dBm
4.959 6 GHz -58.606 dBm
7.297 8 GHz -66.011 dBm
10.016 2 GHz -67.940 dBm

[MeriwooelTRelscUl X L L FUNCTION L FUNCTIONWIDTRL FUNCTIONVALLE 8
N f

W

%s‘m‘l‘us

B 0755-27782934
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GFSK No-hopping Band edge-left side

[ Koot Spectum Anter - Saept S
RL RF 508 AC SENSE:INT| SR | —
5 Avg Type: Log-Pwr
enter Freq 2.356000000 GHz N . o Tri: FreeRun AV 1000100
IFGain:Low #Atten: 30 dB
o Cre sl Mkr1 2.401 9 GHZ
10 de/div Ref 20.00 dBm 6.570 dBm
Log T 0 ]
A
Start 2.30600 GHz Stop 2.40600 GHz
es BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
[ MOOE TRC] SCL [ FUNCTION ] FUNCTIONWIDTHL FUNCTIONVALLE 1§
N f 24019 GHz 6.570 dBm
2 N f 2.400 0 GHz -52.927 dBm
3 N f 2.400 0 GHz -52.927 dBm
4 N f 23992 GHz -52.304 dBm
5 =
]
7
8
9
10
1 -
MsG @sm'rus

GFSK Hopping Band edge-left side

bo.co-la

[ Keysight Spectrum Analyzer - Swept SA
RL AF 508 AC
enter Freq 2.356000000 GHz

SENSE:INT|

PNO: Fast -+ Trig: Free Run
IFGain:Low

#Atten: 30 dB

09:42:00 ﬂH)uIVUS 2023

_Avg Type: Log-Pwr
Avg|Hold: 2000/2000

Ref Offset 2.05 dB

10dB/div  Ref 20.00 dBm
Log

Mkr1 2.405 0 GHz
6.690 dBm

A

Start 2.30600 GHz Stop 2.40600 GHz
es BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
A MoOE TRC] SCL [ FUNCTION | FUNCTIONWIDTHL_ FUNCTIORVALLE 8
N f 2.405 0 GHz 6.690 dBm
2 N f 2.400 0 GHz -34.062 dBm
3 N T 2.390 0 GHz -50.038 dBm
4 N i 2389 8 GHz -45.999 dBm
5 =
]
7
8
9
10
1 -
MsG Iy status
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GFSK No-hopping Band edge-right side

[ Keysight Spectrum Anlyzer - Swept SA
RL AF 508  AC

enter Freq 2.526000000 GHz

SENSE:INT|

‘Avg Type: Log-Pwr

PNO: Fast -+ Trig: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 30 dB
Mkr1 2.480 0 GHz
Ref Offset 2.04 dB
10dB/div_ Ref 20.00 dBm 8.472 dBm
Log —0 M
A
Start 2.47600 GHz Stop 2.57600 GHz
es BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
[ MOOE TRC] SCL [ FUNCTION ] FUNCTIONWIDTHL FUNCTIONVALLE 1§
N f 2.480 0 GHz 8.472 dBm
2 N f 2483 5 GHz -58.108 dBm
3 N f 2.500 0 GHz -59.557 dBm
4 N f 2.484 1 GHz -55.065 dBm
5 =
[}
7
8
9
10
1 >
MsG Iy status

GFSK Hopping Band edge-right side

RL RF 509 AC

enter Freq 2.526000000 GHz

SENSE:INT]

‘Avg Type: Log-Pwr

PNO: Fast ~— 1rig: FreeRun Avg|Hold: 2000/2000
IFGain:Low #Arten: 30 dB
Mkr1 2.476 8 GH2
Ref Offset 2.04 dB
10 dBrdiv__Ref 20.00 dBm 8.236 dBm
Log [ 4 Y
A
Start 2.47600 GHz Stop 2.57600 GHz
es BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
| M MODE TRC] ScL [ FUNCTION ] FUNCTIONWITHL FURCTIONVALLE 1§
N f 2.476 8 GHz 8.236 dBm
2 N 1 2.483 6 GHz -41.784 dBm
3 N f 2.500 0 GHz -56.214 dBm
; N f 2,483 9 GHz -36.499 dBm |
s =
7
8
9
10
1" -
MsG gy sTatus
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m/4DQPSK No-hopping Band edge-left side

— Keysight Spectrum Ainslyzer - Swept 4 =
RL AF 509 AC SENSE:INT| R 09:50:58 AM Jul 06, 2023 _
5 Avg Type: Log-Pwr
enter Freq 2.356000000 GHz BT i T FraeRun Aol 10000
IFGain:Low #Atten: 30 dB
Mkr1 2.402 0 GHz
Ref Offset 2.05 dB
10 de/div Ref 20.00 dBm 6.210 dBm
Log T 0
A
Start 2.30600 GHz Stop 2.40600 GHz
es BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
[ MOOE TRC] SCL [ FUNCTION ] FUNCTIONWIDTHL FUNCTIONVALLE 1§
N f 2.402 0 GHz 6.210 dBm
2 N f 2.400 0 GHz -52.319 dBm
3 N f 2.400 0 GHz -52.319 dBm
4 N f 23997 GHz -51.408 dBm
5 H
[}
7
8
9
10
1 -
MSG mSTI\TIJS

m/4DQPSK Hopping Band edge-left side

— Keysight Spectrum Ainslyzer - Swept 4 =
RL RF 500  AC SENSE:INT] 1 ) 09:55:14 AM Jul 06, 2023 _
5 Avg Type: Log-Pwr
enter Freq 2.356000000 GHz ROl . cas Trio: FresRun Ao 20052000
IFGain:Low #Atten: 30 dB
P —— Mkr1 2.405 8 GHz
10 deldiv__ Ref 20.00 dBm 2.704 dBm
Log T
A
Start 2.30600 GHz Stop 2.40600 GHz
es BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
[ MOOE TRC] SCL [ FUNCTION ] FUNCTIONWIDTHL FUNCTIONVALLE 1§
N f 2.405 8 GHz 2.704 dBm
2 N | 2.400 0 GHz -31.149 dBm
3 N f 2.390 0 GHz -58.736 dBm
4 N f 23897 GHz -35.461 dBm
5 H
[}
7
8
9
10
1 =
MSG %STI\TIJS
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m/4DQPSK No-hopping Band edge-right side

[ Kt Spectm Anslyzer - Swept SA [E=Sy
RL RF 500 AC [ SENSEINT] e 09:50:17 AM Jul 06, 2023
Avg Type: Log-Pwi
enter Freq 25260000006Hz ] = .. . cun o
IFGaim:Low #Atten: 30 dB
Mkr1 2.479 8 GHZ
Ref Offset2.04 dB
10 dg/div. Ref 20.00 dBm 8.266 dBm
Log —0 v
A
Start 2.47600 GHz Stop 2.57600 GHz
es BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
(s wooel Tl Sl [ Funcion T Funcrion wors[_————Funcron vave 8
N 2479 8 GHz 8.266 dBm
2 N f 2483 6 GHz -58.477 dBm
3 N ¥ 2.500 0 GHz -58.650 dBm
; N f 24837 GHz -56.121 dBm |
5 -
7
8
9
10
1 -
MSG mSTJ\TUS
m/4DQPSK Hopping Band edge-right side
e— — T= 1o e
RL RF 50 2 AC | SEI\'SE'INT:_

enter Freq 2.526000000 GHz

IFGain:Low

PHO: Fast —+—  Trig: Free Run
#Atten: 30 dB

“Avg Type: Log-Pwr
AvglHold: 200012000

Ref Offset2.04 dB
EO dB/div. Ref 20.00 dBm
og >

Mkr1 2.480 1 GHZ
6.254 dBm|

!

A

Start 2.47600 GHz
es BW 100 kHz

#VBW 300 kHz

Stop 2.57600 GHz
Sweep 9.600 ms (1001 pts)

| MKF{ MOOE! TRC] SCL
N f 2.480 1 GHz
2. N 1 2.483 6 GHz
3 N f 2.500 0 GHz
; N f 24843 GHz
6
7
8
9
10
1
MSG

6.254 dBm
-43.766 dBm
-56.890 dBm
-38.910 dBm

%s‘mms
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8DPSK No-hopping Band edge-left side

— Keysight Spectrum Ainslyzer - Swept 4
AL S S0Q  AC SENSE:INT| 1
A Avg Type: Log-Pwr
enter Freq 2.356000000 GHz ROl . cas Trio: FresRun A 100100
IFGain:Low #Atten: 30 dB
Mkr1 2.402 2 GH2
Ref Offset 2.05 dB
10 deldiv__ Ref 20.00 dBm 6.582 dBm
Log A ’! =
A
Start 2.30600 GHz Stop 2.40600 GHz
es BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
[ MOOE TRC] SCL [ FUNCTION ] FUNCTIONWIDTHL FUNCTIONVALLE 1§
N f 2.402 2 GHz 6.582 dBm
2 N | 2.400 0 GHz -52.300 dBm
3 N f 2.400 0 GHz -52.300 dBm
4 N f 2.400 0 GHz -52.300 dBm
§ £
[}
7
8
9
10
1 =
MSG mSTI\TLIS

8DPSK Hopping Band edge-left side

bo.co-la

[ Keysight Spectrum Anayzer - Swept SA
RL RF 500 AC
enter Freq 2.356000000 GHz

SENSE:INT| 09:55:14 ﬂH)uIVUS 2023

_Avg Type: Log-Pwr
2000/2000

PNO: Fast -+ Trig: Free Run Avg|Hold:

IFGain:Low #Atten: 30 dB

Ref Offset 2.05 dB

10dB/div  Ref 20.00 dBm
Log

Mkr1 2.405 8 GHz
2.704 dBm

A

Start 2.30600 GHz Stop 2.40600 GHz
es BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
e MOGE TRC] L] [ FUNCTION ] FUNCTONWOTHT FUNCTIONVAWE I}
N f 2.405 8 GHz 2704 dBm
2 N f 2400 0 GHz -31.149 dBm
3N f 2.390 0 GHz -68.736 dBm
; N f 23897 GHz -35.461 dBm }
s =
7
8
9
10
1 -
MSG Iﬂgs'u\ms
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8DPSK No-hopping Band edge-right side

o Keysigh Specirurm Araloer - SWepth [ ==
RL AF 50Q AC | SENSE:NT] 1 e | 10:12:05 AM Jul 05, 2023
Avg Type: Log-Pwr 3
enter Freq 2.526000000 GHz B . Trig:FreeRun AU:IH;'G: 100?100
IFGain:Low #Atten: 30 dB
Mkr1 2.480 1 GHz
Ref Offset 2.04 dB
10 de/div_ Ref 20.00 dBm 7.178 dBm
Log —‘ \ 4
| i |
Start 2.47600 GHz Stop 2.57600 GHz
es BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
[uemoolirlscll X [ Y] FUNCTION ] FUNCTIONWIDTHL FuNcTionvalue [
N f 2.4801 GHz 7.479 dBm
2 N f 483 5 GHz -57.170 dBm
3 N f 2.500 0 GHz 60.254 dBm
; N f 2,484 2 GHz 56.814 dBm _
H E
7
8
9
10
11 -
MSG mSTAT‘I.IS
8DPSK Hopping Band edge-right side
e oo
RL RE 500 AC | SENSE:NT] | R 10:14:43 AM Jul 06, 2023
2 Avg Type: Log-Pwr
enter Freq 2.526000000 GHz e . o Tri: FreeRun A
IFGain:Low #Atten: 30 dB

Wikr1 2.477 4 GHZ
Ref Offset 2.04 dB
10 d5idv_Ref 20,00 dBm 8.649 dBm

ol I — —

A

Start 2.47600 GHz Stop 2.57600 GHz
es BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
[WRMOETRC S XL L FUNCTION T FURCTIONWOTHE FUNCTIONVAE
N f 2477 4 GHz 8.649 dBm
2 N f 2483 5 GHz -53.395 dBm
3 N f 2.500 0 GHz -56.863 dBm
; N f 2.4854 GHz -16.827 dBm |
8 E
7
8
9
10
1 -
MSG Iﬂssu'ms
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7.20DB&99% BANDWIDTH

Test Requirement: FCC Part15 C Section 15.247 (a)(1), RSS 247 5.1, RSS-Gen 6.7

Test Method: ANSI| C63.10:2013

7.1 Test Setup

EUT SPECTRUM
ANALYZER

7.2 Limit

According to RSS-247 § 5.1(a)& § 5.1(b), 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
than 125 mW. The system shall hop to channel frequencies that are selected at the system hopping rate
from a pseudo randomly ordered list of hopping frequencies. Each frequency must be used equally on the
average by each transmitter. The system receivers shall have input bandwidths that match the hopping
channel bandwidths of their corresponding transmitters and shall shift frequencies in synchronization with
the transmitted signals.

7.3 Test procedure

. Set RBW = 30 kHz.

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

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

O O WN -

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.

8.The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
guggﬂagnegtajg{ﬁquency was measured by spectrum analyzer with 30KHz RBW and 100 KHz VBW record the
o DANAwI .

7.4 DEVIATION FROM STANDARD

No deviation.
7.5 Test Result

20dB Emission 99%Bandwidth

Mode Test channel Bandwidth (MHz) (MHz) Result
Lowest 0.944 0.866

GFSK Middle 0.955 0.862 Pass
Highest 0.955 0.865
Lowest 1.221 1.149

m/4DQPSK Middle 1.302 1.164 Pass
Highest 1.27 1.165
Lowest 1.292 1.163

8DPSK Middle 1.257 1.171 Pass
Highest 1.273 1.175
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Test plots

20dB Bandwidth 99%Bandwidth

GFSK Low Channel

=T
HSE © 09:30:24 AM 1l 08, 2023 _ 0935:17 AM d08, 2023
Center Freq: GHz Radio Std: None GHz Radio Std: Nane
Trig: Free Run ‘AvglHold: 1001100 AvgiHold: 1001100
AFGainow #Anen: 30 4B Radio Davice: BTS Radio Devica: BTS
Mkr3 2.402461 GHz Mkr1 2.4018278 GHz
iy,  mmL “14.803 dBm 4.6062 dBm
Log
‘Center 2.402 GHz Span 2 MHz ‘Center 2402 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms| #Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 13.4 dBm Occupied Bandwidth Total Power 13.7 dBm
863.94 kHz 866.41 kHz
Transmit Freq Error -10.696 kHz % of OBW Power 99.00 % Transmit Freq Error -5.735 kHz % of OBW Power 99.00 %
x dB Bandwidth 944.3 kHz xdB -20.00 dB x dB Bandwidth 952.7 kHz x dB -20.00 dB
- Istanus e g

GFSKM

iddle Channel

D

SENSE-INT
Center Freq: 2441000000

094303 104 008, 2033

00:42:96 AM. 221
GHz Radio Std: None GHz Radio Std: Nane
s Trig: Free Run AvglHold: 1001100 e AvglHeld: 100/100
AFGainow #Anen: 30 4B Radio Davice: BTS AFGainLow #Anen: 30 dB Radio Devica: BTS
Mkr3 2.44147 GHz Mkr1 2.4408233 GHZ
Offset 2,06 dB — « Offset 2.0 48 g .
10 dBidiv 22.06 dBm -13.789 dBm 10 dBldiv 22.06 dBm 5.6741 dBm
Log T Log
8 ¢
]
‘Center 2.441 GHz Span 2 MHz iCenter 2.441 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms #Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 14.2 dBm Occupied Bandwidth Total Power 14.5 dBm
882.38 kHz 862.02 kHz
Transmit Freq Error -7.064 kHz % of OBW Power 99.00 % Transmit Freq Error -13.986 kHz % of OBW Power 99.00 %
x dB Bandwidth 954.9 kHz xdB -20.00 dB x dB Bandwidth 944.5 kHz x dB -20.00 dB
- Istanus e g

GFSK Hig

h Channel

—r

SENSE-INT

GHz
AvgiHold: 1001100

004710 80 008, 2033
Radio Std: None

SENSEINT

09:47:04 A4 Dl 08, 2023
Center Freq: GHz Radio Std: Nene
. Trig: Free Run AvgiHold: 1001100
AFGainow #Anen: 30 4B Radio Davice: BTS AFGainLow #Anen: 30 dB Radio Devica: BTS
Ref Offsel 2.04 4B Mkr3 2.480467 ?‘;H? Ref Offset 2.04 dB Mkr1 2 Azgﬁl\§2 :’;H.’
0dgidiy___ Ref 22.04 dBm -12.085 dBm 10 0By Ref 22.04 dBm 6.3154 dB
Log T Log
ICenter 2.48 GHz Span 2 MHz ICenter 2.48 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms| #Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 15.2 dBm Occupied Bandwidth Total Power 15.5 dBm
872.68 kHz 864.53 kHz
Transmit Freq Error -11.175 kHz % of OBW Power 99.00 % Transmit Freq Error -15.170 kHz % of OBW Power 99.00 %
x dB Bandwidth 955.4 kHz xdB -20.00 dB x dB Bandwidth 944.9 kHz x dB -20.00 dB
- Istanus e g
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Test plots

20dB Bandwidth 99%Bandwidth
m/4DQPSK Low Channel

[ Weysight Spectrum Anslyeer - Occupied W
AL

SENSE-INT

SENSEINT [IETEE]

Center Freq: 2.402000000 GHz Radio 5td: None T, M ”
~s  Trig: FreeRun AvglHold: 1001100 enter Freq 2.402000000 GHz Freq: 2.402000000 GHz Radio Std: N
WFGalnLow #Anen: 30 dB Radio Device: 8BTS EE—1 w»- Trig: FreeRun AvglHeld: 100/100
MKr3 2.402596 GHz! #FGainlow #Atten: 30 dB Radio Device: BTS
Ref Offset 2.05 dB. . e ™ WMKkr1 24021508 GHE
idiv -16.765 dBm| Ref Offset 2.05 dB Mkr1 2.402 5HZ]
[0y _Ref 2205 dom T 10cB/dy  Ref 22.05 dBm 5.0506 dBm)|
0 Log
‘Center 2.402 GHz Span 2 MHz .
#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms, Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|
Total Power 12.6 dBm
Occupied Bandth:SSO s Occupied Bandwidth Total Power 12.8 dBm
. ~ 1.1491 MHz
Trenswi(Flon Eivor:  (AULSICMHE  MotOBWPGWe: 8200 TransmitFreqEor  -13.232kHz % of OBW Power  99.00%
e e i — e b L x dB Bandwidth 1.219 MHz x dB -20.00 dB
- Istanus - [/

m/4DQPSK Middle Channel

[ Keysght Spectrum Ansiyzer - Occupied BW.
AL

SENSE-INT
SENSEINT

Center Freq: 2.441000000 GHz 1 ~ e | e -
we Trig Fror:qu AvglHold: 1001100 enter Freq 2.44 00 GHz enter Freq: 2441000000 GHz
#FGaln:Low #Amen: 30 4B EE—1 e Trig: FreeRun AvglHeld: 100/100
AFGaindow #anen: Radis Device: BTS
Rel Offset 206 48 Mkr1 2.440878 GHZ
iy 15.9 Ref Offset 2.06 dB .
(0 a5y Ref 22.00 dBm - \0amian  Ref 22.06 dBm 4.6144 dBm
O Log
‘Center 2.441 GHz Span 2 MHz .
#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms| (Center 2441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 KHz Sweep 3.333 ms
Total Power 13.4 dBm
Qocupled Ba""‘"‘;“;'594 cia Occupied Bandwidth Total Power 13.3 dBm
: < 1.1641 MHz
TesnamitPrenfimor:  [ABASOME  WofOBWROWSE | 9200% TransmitFreq Emor  -13.867 kHz % of OBW Power  99.00 %
e inar ol e x dB Bandwidth 1266 MHz  x dB -20.00 dB
[ ("2l = [

m/4DQPSK High Channel

SENSE-INT

ETE

Center Freq: 2.480000000 GHz Radio 5td: None ) e e
o Trig: FreeRun ‘AvglHold: 100100 enter Freq: 2480000000 GHz
WFGalnLow #Anen: 30 dB Radio Device: 8BTS e Trig: FreeRun AvgiHold: 100100
MKr3 2.480617 GHZ #FGainlow #Anen: 30 Radio Device: BTS
Rel Offset 204 48 WO SO0 Y (i Mkr1 2.4801398 GHZ
iy -14.680 dBm| Ref Offset 2.04 dB - - - 1
19 FRC3200 in - 10 ¢y Ref 22.04 dBm 5.6727 dBm|
0 Log ’
iCenter 2.48 GHz Span 2 MHz .
#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms| [Center 248 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 KHz Sweep 3.333 ms
Total Power 13.3dBm
Qocupled Ba""‘"‘;“;'624 cia Occupied Bandwidth Total Power 13.4 dBm
: < 1.1653 MHz
TesnamitPrenfimir: [ATMOKGE  WofOBWROMSE | 9000% TransmitFreq Emor  -47.064kHz % of OBW Power  99.00 %
e i L e x dB Bandwidth 1227 MMz xdB -20.00 dB
[ ("2l = [
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Test plots
. o .
20dB Bandwidth 99%Bandwidth
8DPSK Low Channel
SENSEINT [ Ko et Ry Oeeip et oW =
Center Freq: GHz RL T s ~ S 100349 4 s, 2073
~s  Trig: FreeRun AvglHold: 1001100 enter Freq 2.402000000 GHz Canter Freq: GHz Radio Std: None
FGaln:Low #Amen: 30 48 Radio Device: TS — ~».  Trig: FreeRun AvgiHold: 100/100
MKr3 2.402633 Ha) #FGainLow #Anen: 30 Radio Device: BTS
Ref Offset 2.06 4B g i e deatng Mkr1 2 146 GHZ]
-17.535 dBm| Ref Offset 2.05 dB. -
{0dou  Ret 22,03 aBm 10y Ref 22.05 dBm 3 dBm
4 O Log
‘Center 2.402 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms| Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms,
Total Power 11.5 dBm
Occupied Bandth:GQS s Occupied Bandwidth Total Power 12.0 dBm
. & 1.1635 MHz
TesnamitPrenfimir: (2040 WofOBWROMSE | 9200% TransmitFreq Emor  -10.806kHz % of OBW Power  99.00 %
e e e x dB Bandwidth 1269 MHz  x dB -20.00 dB
i K s Tgsmans
8-DPSK Middle Channel
= Xeysght Spectrum Ansiyzer . Gccupied B
g AL sonsen) _____I_______ | T S
2.44 Center Freq: 2441000000 GHz Radio S1d: N 100916 M08, 2023
el 1 000D0UTGES —— Tmr.r:aqm AvglHold: 1001100 o ﬂ::mw‘ e Radio Std: None
Loz Letisidhodus = n:“:”:"ﬁ'i'; = ; Radio Devica: BTS
Ref Offset 2,06 48 Mkrd 2.441616 GHz MKr1 2.440967 GH:
219 dBm Offset2.05 0B o oo e
e Ref 22,05 dbm 10 dBidiv 22.06 dBm 3.1520 dBm)
1 O Log
‘Center 2.441 GHz Span 2 MHz
iCenter 2.441 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms, et e it 3 P Sweep 3333 s
Total Power 13.4 dBm
Qccupled B""d‘":": o— Occupied Bandwidth Total Power  13.1 dBm
: < 1.1710 MHz
Transmit Frqu Error -12.874 kHz % of OBW Power 99.00 % Transmit Freq Error 12.547 kHz % of OBW Power 99.00 %
i e e o B x dB Bandwidth 1303MHz  xdB -20.00 dB
s Isans - G
8DPSK High Channel
SeNSE-INT SENSEINT 109130 2 0406, 2033
Center Freq: GHz c eq: GHz Radio Std: None
ws.  Trig: Free Run AvglHold: 100100 ws. Trig: FreeRun AvglHold: 100/100
#FGaln:Low #Amen: 30 dB Radio Device: 8TS #FGainLow #Anen: 30 4B Radio Device: BTS
Mkr3 2.480626 GHz| Mkr1 2.4798068 GHz
Rel Offset 2,04 dB. g Ref Offset 2.04 dB. 4
10 dBidiv Ref 22.04 dBm -15.462 dBm)| 10 dBdiv Ref 22.04 dBm 3.8049 dBm)|
Log T Log
ICenter 2.48 GHz Span 2 MHz ICenter 2.48 GHz Span 3 MHz,
#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms, #Res BW 30 kHz #VBW 100 KHz Sweep 3.333ms,
Occupied Bandwidth Total Power 13.1 dBm Occupied Bandwidth Total Power 13.0 dBm
1.1666 MHz 1.1750 MHz
Transmit Freq Error -10.663 kHz % of OBW Power 99.00 % Transmit Freq Error -14.258 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.273 MHz xdB -20.00 dB x dB Bandwidth 1.289 MHz x dB -20.00 dB
e g s g
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8. Maximum Peak Output Power

Test Requirement: FCC Part15 C Section 15.247 (b)(1), RSS 247 5.4 (b)

Test Method: ANSI| C63.10:2013

8.1 Block Diagram Of Test Setup

ELT SPECTRUM
ANALYZER

8.2 Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.
For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

For FHSs operating in the band 2400-2483.5 MHz, the maximum peak conducted output power shall not

exceed 1.0 W if the hopset uses 75 or more hopping channels; the maximum peak conducted output power
shall not exceed 0.125 W if the hopset uses less than 75 hopping channels. The e.i.r.p. shall not exceed 4 W.

8.3 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 = 2MHz. VBW =6MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max value.

8.4 DEVIATION FROM STANDARD

No deviation.
8.5 Test Result
Peak
Mode Test channel IEC?V?/ZrO(gEBanit) AN(Z;)a |n I%dIBanI)D (Igl_;:r\zv:;:: deBF:nI; Result
(dBm)
Lowest 3.13 4 713
GFSK Middle 415 4 8.15 21.00 36 Pass
Highest 4.93 4 8.93
Lowest 3.27 4 7.27
m/4DQPSK Middle 4.43 4 8.43 21.00 36 Pass
Highest 4.39 4 8.39
Lowest 3.25 4 7.25
8DPSK Middle 4.47 4 8.47 21.00 36 Pass
Highest 4.52 4 8.52
Note:The Antenna Gain is compensated in the graph.
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Test plots

T/4DQPSK
s Trigi FreeRun
1?(!2:[‘;:4 #Aren: 30 dB e
Mkr1 2.401 983 GHZ| Mkr1 2.401 988 GHz
Ref Offset 2.05 d e Ref Offset2.05 dB d
10 e/ Ref 20.00 dBm 7.127 dBm 10deiy  Ref 20.00 dBm 7.271 dBm
Log - Log v
il h 10/
T . ;
e
enter 2.402000 GHz Span 10.00 MHz [Center 2.402000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz ‘Sweep 1.333 ms (10001 pls! #Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts;
e [ s [/
==
AL E) SensE.T] N — S T oo sect1an
Center Freq 2.441000000 GHz | Juop Typa: Log-Par fvpTypaLogPur =
SN SRS | i FeeRm AvgiHord: 100100 Fast ~e-  Trig: FreeRun Avaeld 108100 e
IFGain:Low #Amen: 30 dB IFGain:Low #Anen: 30 dB =
Mkr1 2.440 960 GHZ Mkr1 2.440 847 GHz
Ref Offset 2,06 4B Ref Offset2.06 4B
10¢8/dv  Ref 20.00 dBm 8.149 dBm 10d8id Ref 20.00 dBm 8.432 dBm
Log - Log -
R \
7 %
(Center 2.441000 GHz Span 10.00 MHz (Center 2.441000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 p(s! #Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts!
- [T e [/

SENSEINT]

T senseanr
2 Avg Type: Log-Pwr
AvglHold: 100/100

AL
Center Freq 2.4800000006Hz Avg Type: LogPur
e 6 Pl o Trg:Froafun AvgHot: 100100 PO Fast o TG FreeRun
IFGoinLow #Anen: 30 4B \FGaindLow #Auan: 30 d8
Mkr1 2.480 010 GH] Mkr1 2.479 991 GHZ
Ref Offset 2.04 dB Ref Offset2.04 dB
10¢8/dv Ref 20.00 dBm 8.931 dBm 10d8idie Ref 20.00 dBm 8.391 dBm
Log g Log T
Center 2.480000 GHz Span 10.00 MHz Center 2.430000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 p(s! #Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts!
e [ = [Fa—

Highest
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Test plots

Avg og-Pwr
AvgiHold: 1001100

Mkr1 2.401 817 GHZ
Ref Offset 2.05 dB 3
10 4@y Ref 20.00 dBm 7.252 dBm
Log v
enter 2.402000 GHz Span 10.00 MHz|
#Res BW 2.0 MHz #VBW 6.0 MHz ‘Sweep 1.333 ms (10001 pls!
o= [

Lowest

SENSE- T

Avg Type: Log-Pwr
AvglHold: 1001100

st -»- Trig: FreeRun
IFGoinLow #Anen: 30 4B
Mkr1 2.440 885 GHZ
Ref Offset 2,06 4B *
10¢8/dv  Ref 20.00 dBm 8.474 dBm
Log -
Center 2.441000 GHz Span 10.00 MHz,
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 p(s!
s [

Middle

SENSE- T

Avg Type: Log-Pwr
AvgiHold: 1001100

st -»- Trig: FreeRun
ow #Anen: 30 4B o
Mkr1 2.480 006 GHZ
Ref Offset 2,04 4B

10¢8/dv Ref 20.00 dBm 8.524 dBm
Log ~
Center 2.480000 GHz Span 10.00 MHz,
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 p(s!
s [

Highest
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9. HOPPING CHANNEL SEPARATION
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Test Requirement:

FCC Part15 C Section 15.247 (a)(1), RSS 247 5.1

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=30KHz, VBW=100KHz, detector=Peak

Limit:

is greater)

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

9.1 Test Setup

ELT

9.2 Test procedure

SPECTRUM
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 = 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

Modulation Separation (MHz) Limit(MHz) Result
GFSK 1.002 0.637 PASS
m/4DQPSK 0.996 0.868 PASS
8DPSK 0.852 0.838 PASS
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GFSK Middle Channel

— Keysight Spectrum Ainslyzer - Swept 4
RL RF 509 AC SENSE:INT| — ) —
= Avg Type: Log-Pwr
LI s e ERETTI T PHO: Wide 0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
oy e e el MKkr1 2.440 974 GHz
10 dB/div__Ref 20.00 dBm 3.738 dBm
Log i Y n
A
Center 2.441500 GHz Span 2.000 MHz
|#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
[ MOOE TRC] SCL [ FUNCTION ] FUNCTIONWIDTHL FUNCTIONVALLE 1§
N f 2.440 974 GHz 3.738 dBm
2 N f 2.441 976 GHz 4.876 dBm
3
4
5 2
]
7
8
9
10
1 -
MsG Iy status

m/4DQPSK Middle Channel

=

RL RE 500 AC

enter Freq 2.441500000 GHz

SENSE:INT| 09:57:42 4M Jul 06, 2023

“Avg Type: Log-Pwr

PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.440 820 GHz
Ref Offget 2.06 dB
10 de/div__ Ref 20.00 dBm 3.531 dBm
Log b i a
A
Center 2.441500 GHz Span 2.000 MHz
I#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
W< MOOE TRC] SCLE [_FUNCTION ] FUNCTIONWADTHL  FUNCTIONVALLE I
N f 2.440 820 GHz 3.531 dBm
g N f 2.441 816 GHz 3.802 dBm
4
§ £
6
7
8
9
10
11 L
MSG %STAT‘US
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8DPSK Middle Channel
T - - =
RL RE SEQ LR | SENSEINT| B I
Avg Type: Log-Pw
enter Freq 2.441500000 GHz PO o Tg: FreeRun A::;H ;§>1 ogmur
IFGain:Low #Atten: 30 dB ¢
Mkr1 2.440 958 GHz
Ref Offset 2.06 dB
10 dB/div Ref 20.00 dBm 3.832 dBm
Log - b d y
| i |
Center 2.441500 GHz Span 2.000 MHz
|#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
(werlmooeltrelscll L] FUNCTION T FUNCTIONWIDTHT FUNCTIONVALUE I
N f 2.440 958 GHz 3.832dBm
g N f 2441810 GHz 4.821 dBm
4
5 H
[}
7
8
9
10
1 =
MSG %STI\TLIS
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10.NUMBER OF HOPPING FREQUENCY

Test Requirement: FCC Part15 C Section 15.247 (a)(1)(iii), RSS-247 5.1

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

EUT SPECTRUM
ANALYZER

10.2 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 = 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.
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10.4 Test Result
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Test Plots:
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11. DWELL TIME

Test Requirement: FCC Part15 C Section 15.247 (a)(1)(iii), RSS-247 5.1
Test Method: ANSI C63.10:2013

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

11.1 Test Setup

EUT 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 DH5, DH3 and DH1 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

GFSK mode:
Frequency Packet Dwell time(ms) Limit(ms) Result
2441MHz DH5 307.75 400 Pass
Remarks:

The test period: T= 0.4 Second/Channel x 79 Channel = 31.6 s
Test channel: as blow
CH:2441MHz time slot=2.887(ms)*(1600/ (6*79))*31.6=307.75ms

/4-DQPSK mode:

Frequency Packet Dwell time(ms) Limit(ms) Result
2441MHz 2DH5 308.37 400 Pass
Remarks:

The test period: T= 0.4 Second/Channel x 79 Channel = 31.6 s
Test channel: as blow
CH:2441MHz time slot=2.891(ms)*(1600/ (6*79))*31.6=308.37ms

8-DPSK mode:
Frequency Packet Dwell time(ms) Limit(ms) Result
2441MHz 3DH5 308.37 400 Pass
Remarks:

The test period: T= 0.4 Second/Channel x 79 Channel = 31.6 s
Test channel: as blow
CH:2441MHz time slot=2.891(ms)*(1600/ (6*79))*31.6=308.37ms
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Test Plots

GFSK DH5 2441MHz
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8DPSK 3DH5 2441MHz
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— Keysight Spectrum Ainslyzer - Swept 4
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12. Antenna Requirement

Standard requirement: FCC Part15 C Section 15.203 /247(b)(4), RSS-Gen 6.8

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(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of antennas
with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used, the conducted output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The applicant for equipment certification, as per RSP-100, must provide a list of all antenna types that may be
used with the licence-exempt transmitter, indicating the maximum permissible antenna gain (in dBi) and the
required impedance for each antenna. Licence-exempt transmitters that have received equipment certification
may operate with different types of antennas. However, it is not permissible to exceed the maximum
equivalent isotropically radiated power (EIRP) limits specified in the applicable standard (RSS) for the
licence-exempt apparatus. Testing shall be performed using the highest gain antenna of each combination of
licence-exempt transmitter and antenna type, with the transmitter output power set at the maximum level.9
When a measurement at the antenna connector is used to determine RF output power, the effective gain of
the device’s antenna shall be stated, based on a measurement or on data from the antenna manufacturer.

EUT Antenna:

The antenna is FPC Antenna, the best case gain of the antennas is 4dBi, 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.

XXX X END OF REPORT 3% %% % 3% 3%
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