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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Frequency Range 4493MHz to 6490MHz
Antenna Specification® 0.8dBi(It is provided by the applicant)
Voltage Range DC 2.8-3.6V(Typical DC 3.3V)
Sample serial number SZNS211102-56246E-RF-S1(Assigned by ATC)
Sample/EUT Status Good condition
Objective

This report is prepared on behalf in accordance with Part 2-Subpart J, Part 15-Subparts A and F of the
Federal Communication Commission’s rules.

Test Methodology

All tests and measurements indicated in this document were performed in accordance ANSI C63.10-2013.

All emissions measurement was performed at Shenzhen Accurate Technology Co., Ltd. The radiated
testing was performed at an antenna-to-EUT distance of 3 meters.

Measurement Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth 5%
RF Frequency 0.082*107
RF output power, conducted 0.73dB
Unwanted Emission, conducted 1.6dB
AC Power Lines Conducted Emissions 2.72dB
9kHz - 30MHz 2.66dB
o 30MHz - 1GHz 4.28dB
Fanissions, 1GHz - 18GHz 4.98B
18GHz -26.5GHz 5.06dB
26.5GHz -40GHz 4.72dB
Temperature 1C
Humidity 6%
Supply voltages 0.4%

Note: The extended uncertainty given in this report is obtained by combining the standard uncertainty times the
coverage factor K with the 95% confidence interval. Otherwise required by the applicant or Product Regulations,
Decision Rule in this report did not consider the uncertainty.
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

Test Facility

The test site used by Shenzhen Accurate Technology Co., Ltd. to collect test data is located on the 1/F.,
Building A, Changyuan New Material Port, Science & Industry Park, Nanshan District, Shenzhen,
Guangdong, P.R. China.

The test site has been approved by the FCC under the KDB 974614 D01 and is listed in the FCC Public
Access Link (PAL) database, FCC Registration No.: 708358,the FCC Designation No.: CN1189.

The lab has been recognized by Innovation, Science and Economic Development Canada to test to
Canadian radio equipment requirements, the CAB identifier: CN0016.
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

SYSTEM TEST CONFIGURATION

Description of Test Configuration
The system was configured for testing by manufacturer.

EUT support two channels:
Channel 3: 4493MHz, channel 5: 6490MHz

EUT support two option Pulse Repetition Frequency (PRF): 16MHz and 64MHz (be marked as PRF16,
PRF64 in report), and two option data rates: 110kbps and 850kbps (marked as 110K, 850K in report).
So EUT can set at below four configurations:

PRF16-110K; PRF16-850K; PRF64-110K; PRF64-850K

EUT was tested on both channels with the four configurations.

Equipment Modifications

No modification was made to the EUT tested.

EUT Exercise Software

“rubyinstaller-devkit-2.7.4-1-x64.exe”*software was used during test and power level is default* which
was provided by manufacturer

Support Equipment List and Details

Manufacturer Description Model Serial Number
DELL PC Latitude 11429208685
DELL Adapter DAI130PE1-00 CN-0JU012-68219-18B-JEYY-A04

WIZZILAB SAS AUX board Umlab-v1-21.09 Unknown
External I/0 Cable
L. Length
Cable Description From/Port To
(m)

Un-shielding Detachable AC Cable 1.5 Adapter LISN
Un-shielding Detachable DC Cable 1.5 Adapter PC
Un-shielding Detachable DC Cable 1.3 AUX board PC
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

Block Diagram of Test Setup
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

SUMMARY OF TEST RESULTS

Items Description of Test Result
§1.1310&§2.1093 RF Exposure Compliant
§15.203, §15.519(a)(2) Antenna Requirement Compliant
§15.207(a) AC Line Conducted Emissions Compliant
§15.519(a)(1) Shutoff Timing Requirement Compliant
$ 1§5 | 2053 1(9;1()&)(1 ), UWB Operation bandwidth Compliant
§15.209,815.519(c)(d) Radiated Emissions Compliant
§15.519(e) Peak Emission in a 50 MHz bandwidth Compliant
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00

TEST EQUIPMENT LIST
Manufacturer Description Model Serial Number Cal};);':l;ion Cl;‘:li::)g;il:zn
Conducted Emissions Test
Rohde& Schwarz EMI Test Receiver ESCI 100784 2021/12/13 2022/12/12
Rohde & Schwarz L.I.S.N. ENV216 101314 2021/12/13 2022/12/12
Anritsu Corp 50 Coaxial Switch MP59B 6100237248 2021/12/13 2022/12/12
Unknown RF Coaxial Cable No.17 N0350 2021/12/14 2022/12/13
Conducted Emission Test Software: e3 19821b (V9)
Radiated Emissions Test
Rohde& Schwarz Test Receiver ESR 102725 2021/12/13 2022/12/12
Rohde&Schwarz Spectrum Analyzer FSV40 101949 2021/12/13 2022/12/12
IN:T(')I;\IUOI\’XI:NT Amplifier 310N 186131 2021/11/09 2022/11/08
A.H. Systems, inc. Preamplifier PAM-0118P 135 2021/11/09 2022/11/08
Quinstar Amplifier QLW_1§305536- 15964001002 2021/11/11 2022/11/10
Schwarzbeck Bilog Antenna VULB9163 9163-323 2021/07/06 2024/07/05
Schwarzbeck Horn Antenna BBHA9120D 9120D-1067 2020/01/05 2023/01/04
Schwarzbeck HORN ANTENNA BBHA9170 9170-359 2020/01/05 2023/01/04
Unknown RF Coaxial Cable No.10 N050 2021112114 2022/12/13
Unknown RF Coaxial Cable No.11 N1000 2021/12/14 2022/12/13
Unknown RF Coaxial Cable No.12 NO040 2021/12/14 2022/12/13
Unknown RF Coaxial Cable No.13 N300 2021/12/14 2022/12/13
Unknown RF Coaxial Cable No.14 N800 2021/12/14 2022/12/13
Unknown RF Coaxial Cable No.15 N600 2021/12/14 2022/12/13
Unknown RF Coaxial Cable No.16 N650 2021112114 2022/12/13

* Statement of Traceability: Shenzhen Accurate Technology Co., Ltd. attests that all calibrations have been
performed in accordance to requirements that traceable to National Primary Standards and International System of

Units (SI).
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

FCC§1.1310&§2.1093- RF EXPOSURE

Applicable Standard
RF Exposure for devices that operate above 6GHz ( § 1.1310)

According to subpart 2.1093(d): Portable devices that transmit at frequencies above 6GHz shall be
evaluated in terms of the MPE limits specified in table 1 to 47 CFR 1.1310. A minimum separation
distance applicable to the operating configurations and exposure conditions of the device shall be used for
the evaluation. Measurements and calculations to demonstrate compliance with MPE field strength or
power density limits for device operating above 6GHz should be made at a minimum distance of 0.5cm
from the radiating source.

Limits for General Population/Uncontrolled Exposure

Limits for General Population/Uncontrolled Exposure
Frequency Electric Field Magnetic Field Power Averaging
Range Strength Strength Density Time
(MHz) (V/m) (A/m) (mW/cm?) (Minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/%) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f = frequency in MHz

* = Plane-wave equivalent power density
Result

Calculated Formulary:

Predication of MPE limit at a given distance

PG
47R*?

S = power density (in appropriate units, e.g. mW/cm?)

P = power input to the antenna (in appropriate units, e.g., mW).

G = power gain of the antenna in the direction of interest relative to an isotropic radiator, the power gain
factor, is normally numeric gain.

R = distance to the center of radiation of the antenna (appropriate units, e.g., cm)

Evaluation Power -
Frequency Ui o 8 LA Distance Density MPE legt
(MHz) (dBm) (mW) (cm) (mW/cm?) (mW/em®)
4493-6490 0 1 0.5 0.32 1

Note: To maintain compliance with the FCC’s RF exposure guidelines, place the equipment at least 20cm
from nearby persons.

Result: Compliance
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

FCC §15.203 - ANTENNA REQUIREMENT

Applicable Standard

According to § 15.203, 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 shall be considered
sufficient to comply with the provisions of this section. The manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the user of a standard antenna jack or electrical connector
is prohibited. The structure and application of the EUT were analyzed to determine compliance with
section §15.203 of the rules. §15.203 state that the subject device must meet the following criteria:

a. Antenna must be permanently attached to the unit.

b. Antenna must use a unique type of connector to attach to the EUT.

Unit must be professionally installed, and installer shall be responsible for verifying that the correct
antenna is employed with the unit.

And according to FCC 47 CFR section 15.247 (b), if the transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

Antenna Connector Construction

The EUT has one internalantenna which permanently attached to the unit, fulfill the requirement of this
section. The antenna gain is 0.8dBi. Please refer to the EUT photos.

Type Antenna Gain Impedance

Antenna
PCB 0.8dBi1 50Q

Result: Compliant.
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

FCC §15.207 (a) -AC Power Line Conducted Emissions

Applicable Standard
FCC§15.207(a)
EUT Setup
- Wertical Reference
Ground Flane Test Receiver
. .
= 40cm o
EUT M o oao
a s oo
I
80cm
sy M
» [ a1 Il
~ N
“
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Flane

Note: 1. Support units were connected to second LISN.
2. Both of LISNs {AMN) 80 cm from EUT and at the least 80 cm

from other units and other metal planes support units.

The setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The specification
used was with the FCC Part 15.207 limits and RSS-Gen limits.

The external I/O cables were draped along the test table and formed a bundle 30 to 40cm long in the
middle.

EMI Test Receiver Setup
The EMI test receiver was set to investigate the spectrum from 150 kHz to 30MHz.

During the conducted emission test, the EMI test receiver was set with the following configurations:

Frequency Range IF B/'W
150 kHz — 30MHz 9 kHz
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

Test Procedure
Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All final data was recorded in the Quasi-peak and average detection mode.

Test Results Summary

According to the EUT complied with theFCC 15.207.

Transd Factor & Margin Calculation

The Transd factor is calculated by addingLISN VDF (Voltage Division Factor) and Cable Loss. The basic
equation is as follows:

Transd Factor = LISN VDF + Cable Loss
The “Over limit” column of the following data tables indicates the degree of compliance with the
applicablelimit. For example, a over limit of -7dB means the emission is 7 dB below the limit. The
equation for over limitcalculation is as follows:

Over limit = Level - Limit

Level= Reading level+Transd Factor

Test Data

Environmental Conditions

Temperature: 22°C
Relative Humidity: 47%
ATM Pressure: 101.0 kPa

The testing was performed by Black Duan on 2022-01-12.

EUT operation mode: Transmitting (worst case isCH5-PRF16-110K)
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00

AC 120V/60 Hz,Line

Bcllevel {dBuV)
70
= —
sojff} ‘I
m I l L
1R
30 | L
20
10
015 0.5 1 2 5 10 20 30
Frequency (MHz)
Read Limit Owver
Freq Factor Level Level Line Limit Remark
MHz dé dBuv dBuv  dBuV dB
1 8.168 9.88 35.35 45.15 55.88 -9.93 Average
2 8.168 9.88 46.16 55.96 65.88 -9.12 QP
3 @.21¢ 9.8 26.35 36.15 53.19 -17.04 Average
4 @.21¢ 9.8B@ 39.86 4B8.8B6 63.19 -14.33 QP
5 8.311 9.80 14.27 24.67 49.95 -25.88 Average
6 @.311 9.8 23.7@ 33.58 59.95 -26.45 QP
7 @.526 9.81 13.47 23.28 46.90 -22.72 Average
8 @.526 9.81 20.23 30.84 56.00 -25.96 QP
9 2.875 9.82 6.77 16.59 46.88 -29.41 Average
ie 2.e75 5,82 12.35 22.17 56.00 -33.83 QP
11 17.649 9.98 26.12 36.l1@ 50.00 -13.90 Average
12 17.649 9.98 38.36 48.34 60.008 -19.66 QP
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

AC 120V/60 Hz,Neutral

goLeve! (dBuv)

015 0.5 1 2 5 10 20 30
Frequency (MHz)

Read Limit  Owver
Freq Factor Level Level Line Limit Remark

MHz dB dBuvV  dBuv  dBuv dB

1 8.156 9.80 34.37 44.17 55.68 -11.51 Average
2 #8.15%6 9.88 46.61 56.41 K5.68 -9.27 QP

3 a.226 9.88 29.17 38.97 52.61 -13.54 Average
4 a8.226 9.8 3/7.40 46.80 62.81 -15.81 QP

5 @.369 9.80 14.61 24.41 49.99 -25.58 Average
6 @.389 9.8 27.B9 37.69 59.99 -22.38 QP

7 8.523 9.81 14.46 24.27 46.88 -21.73 Average
a8 @.523 9.81 21.27 31.88 56.08 -24.92 QP

9 2.6 9.82 7.98 17.8@ 46.00 -28.20 Average
182 2.860 9.8B2 13.66 23.48B 56.08 -32.52 QP
11 16.772 16.867 26.84 36.11 56.60 -13.B9 Average
12 16.772 10.87 38.67 48.74 66.00 -19.26 QP
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

§15.519(a) (1)-Shutoff Timing Requirement

(1) A UWB device operating under the provisions of this section shall transmit only when it is sending
information to an associated receiver. The UWB intentional radiator shall cease transmission within 10
seconds unless it receives an acknowledgement from the associated receiver that its transmission is being
received. An acknowledgment of reception must continue to be received by the UWB intentional radiator
at least every 10 seconds or the UWB device must cease transmitting.

Test Procedure

1. Set the EUT in normal operating mode.
2. RBW/VBW=1MHz/1MHz.

3. SWT=20S

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Ting Lv on 2022-03-03.
Test Result: Pass.

EUT operation mode: Transmitting
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CH3-PRF16-110K
Without associated receiver, EUT no transmit

Spectrum |
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Communication with receiver, EUT was transmitting, then power off receiver, EUT cease gransmit within 10s
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00

j At
SGL TDF

Spectrum |

CH3-PRF16-850K
Without associated receiver, EUT no transmit
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CH3-PRF64-110K
Without associated receiver, EUT no transmit

Spectrum |

)
Ref Level 37.00 dBpv

w RBW 1 MHz

j At
SGL TDF

0dBE & SWT 30 s & VBW 3 MHz

@ LAP Max

20 dB v

80 dBpv

70 dBpy

60 dB Y

50 dBpy

40 dBpv

CF 4.493 GHz

Date: 2.MAR.2DZZ

Communication with receiver, EUT was transmitting, then power off receiver, EUT cease

Spectrum |

11:24:30

/

ansmit within 10s

(=]

Ref Level 37.00 dBpv w RBW 1 MHz
o ALt 0dBE & SWT 20 s & VBW 3 MHz
SGL TDF
@ LAP Max /
20 depy //
80 depv

70 dBpy

i LA
|LCF 4.493 GHz

Date: 2.MAR.2DZZ
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CH3-PRF64-850K
Without associated receiver, EUT no transmit

Spectrum | |‘:.';?|
Ref Level 37.00 dBpv w RBW 1 MHz

ALt 0dE & SWT 305 & VBW 3 MHz
SGL TDF

@ LAP Max

20 dB v

80 dBpv

70 dBpy

60 dB Y

50 dBpy

40 dBpv

CF 4.493 GHz

Date: 3.MAR.202Z 09:34:46

Communication with receiver, EUT was transmitting, then power off receiver, EUT cease gransmit within 10s

Spectrum | |‘:.';?J
Ref Level 37.00 dBpv / w RBW 1 MHz

o Att 0dB & SWT 205 @ VBW 3 MHz
SGL TOF
@ LAP Max
/ / M1[1] 64.96 dBpV
20 dBpy

3.5072's
80 dBpv //
70 dBpy -

Date: 2.MAR.202Z 09:43:45
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CH5-PRF16-110K
Without associated receiver, EUT no transmit

Spectrum |

o
Ref Level 37.00 dBpv w RBW 1 MHz
o ALt

0dE & SWT 205 & VBW 3 MHz
SGL TDF

@ LAP Max

20 dB v

80 dBpv

70 dBpy

60 dB Y

50 dBpy

CF 6.49 GHz

Data:

3.MAR.2022

e

Communication with receiver, EUT was transmitting, then power off receiver, EUT cease transmit within 10s

Spectrum |

(=]

e ALt
SGL TOF
@ LAP Max

Ref Level 37.00 dBpv
0dB & SWT

w« RBW 1 MHz
s & VBW 3 MHz

/

20 dB v

80 dBpv

70 dBpy

uf I pdud

I
|LCF 6.49 GHz

Date: 2.MAR.2DZZ
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CHS5-PRF16-850K
Without associated receiver, EUT no transmit

Spectrum |

Ref Level 37.00 dBpv
o ALt

SGL TOF
@ LAP Max

w RBW 1 MHz
0dBE & SWT 30 5 & VYBW 3 MHz

90 dBpy

80 dB Y

70 dBpv
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50 dBpy

CF 6.49 GHz

Date: 3.MAR.Z0ZZ 11:08:1

Communication with receiver, EUT was transmitting, then power off receiver, EUT cease

Spectrum |

Ref Level 37.00
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90 dBpy

80 dB Y

70 dBpv
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CH5-PRF64-110K
Without associated receiver, EUT no transmit

Spectrum |

)
Ref Level 37.00 dBpv w RBW 1 MHz
o ALt

0dE & SWT 305 & VBW 3 MHz
SGL TDF

@ LAP Max

20 dB v

80 dBpv

70 dBpy

60 dB Y

50 dBpy

CF 6.49 GHz 691 pts

a.0s/
Date: 2.MAR.2022 10:32:28

Communication with receiver, EUT was transmitting, then power off receiver, EUT cease

Spectrum |

ansmit within 10s

J
|.é.
w RBW 1 MHz

Ref Level 37.00 dBpv
o ALt 0dB & SWT 745 w VYBW 3 MHz
SGL TDF
@ LAP Max /

20 dB v /

80 dBpv //
70 dBpy

50 dBpy

|LCF 6.49 GHz

691 pts

Date: 2.MAR.202Z 10:31:48
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CHS5-PRF64-850K
Without associated receiver, EUT no transmit

Spectrum |

o
Ref Level 37.00 dBpv w RBW 1 MHz
o ALt

0dE & SWT 205 & VBW 3 MHz
SGL TDF

@ LAP Max

20 dB v

80 dBpv

70 dBpy

60 dB Y

50 dBpy

CF 6.49 GHz

Data:

3.MAR.2D

22 10:43:38

Communication with receiver, EUT was transmitting, then power off receiver, EUT cease gransmit within 10s

e ALt
SGL TOF
@ LAP Max

Spectrum |

Ref Level 37.00 dBpv
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0dB & SWT

/

w« RBW 1 MHz
s & VBW 3 MHz

/

20 dB v

/

80 dBpv

70 dBpy
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

§15.503 (a)(d), §15.519(b) -UWB OPEARTION BANDWIDTH

Applicable Standard

(a) UWB bandwidth. For the purpose of this subpart, the UWB bandwidth is the frequency band bounded
by the points that are 10 dB below the highest radiated emission, as based on the complete transmission
system including the antenna. The upper boundary is designated fH and the lower boundary is designated
fL. The frequency at which the highest radiated emission occurs is designated fM.

(d) Ultra-wideband (UWB) transmitter. An intentional radiator that, at any point in time, has a fractional
bandwidth equal to or greater than 0.20 or has a UWB bandwidth equal to or greater than 500 MHz,
regardless of the fractional bandwidth.

(b) The UWB bandwidth of a UWB system operating under the provisions of this section must be
contained between 3100 MHz and 10,600 MHz.

Test Procedure

Refer to the C63.10 -2013 Section 10.1

Test Data

Environmental Conditions

Temperature: 247 °C
Relative Humidity: 58%
ATM Pressure: 100.9 kPa

The testing was performed by Ting Lv from 2021-12-24 to 2022-02-22.
Test Result: Pass.
EUT operation mode: Transmitting
Please refer to the following table and plots.

Test distance is 3m.
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00

CH3 4493MHZ-PRF16-110K:

Item Result Limit
(MHz)
fu(MHz) The highest emission frequency 4436.6 /
fL(MHz) 10dB below the lowest emission 4216.6 >3100
fu(MHz) 10dB above the highest emission 4838.9 <10600
fc(MHz) (fy +1)/2 4527.75 /
10dB bandwidth(MHz) fy-fL 622.3 =500
Fractional bandwidth 2(f— 1)/ (fy + 1) 0.137 /

Spectrum |

10dB Bandwidth

&

Ref Level 37.00 dBpv
e AL 0 de
TOF

SWT 1ms & VBW 3 MHz

= RBW 1 MHz
Mode Sweep

@ 1Pk Max

20 dB Y

M1[1] 52,63 dBpV

B0 dBpv

+4.21660 GHz

M2[11] 61.78 dBpV

70 dBpv

+.43660 GHz

60 dBpy

50 dBv—]

.«."r: '
AL U gfd L)

Wnllnﬂaiaw‘k‘bwuﬁhﬁmb 'I

D1 51.780 dBp
S

L

40 dBpv-—
T T
a0 depv

20 dB v

10 dBpv

0 dBuv

CF 4.493 GHz

691 pts

Span 1.0 GHz

Marker

Type | Ref | Trc | X-value

| ¥ -value | Function Function Result |

Ml | i
D1 Mi| i

g 6223
M2 i

42166 GHz |

44,4366 GHz

52.63 dipv |
__-0.27.de |
61,78 depy

MHz |

Date: Z22.FEB.2022 04:56:38
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CH3 4493MHZ-PRF16-850K:

Limit
Item Result
(MHz)
fu(MHz) The highest emission frequency 4511.8 /
fL(MHz) 10dB below the lowest emission 4231.1 >3100
fu(MHz) 10dB above the highest emission 4836.0 <10600
fo(MHz) (fa + )2 4533.6 /
10dB bandwidth(MHz) fu-fL 604.9 =500
Fractional bandwidth 2(fy—fL)/ (fy + fL) 0.133 /
10dB Bandwidth
Spectrum | TJ
Ref Level 37.00 dBpv @ RBW 1 MHz
o att OdE  SWT 1ms @ VBW 3 MHz Mode Swesp
TOF
@ 1Pk Max
pi[1] -0.48 dB
90 dBph 604.90 MHz
M1[1] 50.50 dBpY
80 dBpy 4.23110 GHz
70 dBpv
60 dBpv e (2
Ml awm_pr\mw Moy N""“'-’LML\.WF‘ P
56-dfpy—D1 S0.260 :g_.u_-"/ ] i e
,..\.r—""d”r T,
| Bl ""x-,
30 depv
20 dBpv
10 dBpv
0 dBpy
CF 4.493 GHz 691 pts Span 1.0 GHz
Marker
Type | Ref | Trt:l ¥-value | Y-value l Function | Function Result |
ML 1] 4.2311 GHz | 50.50 dBpy | [
D1 M1 1 604,9 MHz -0.48 db
Mz 1] 4.5118 GHz | 60,26 depy |
Dat FEB.2022 (%:11:14
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00

CH3 4493MHZ-PRF64-110K:

Limit
Item Result
(MHz)
fu(MHz) The highest emission frequency 4493.0 /
fL(MHz) 10dB below the lowest emission 4244.1 >3100
fu(MHz) 10dB above the highest emission 4789.7 <10600
fo(MHz) (fa + )2 4516.9 /
10dB bandwidth(MHz) fu-fL 545.6 >500
Fractional bandwidth 2(fy—fL)/ (fy + fL) 0.121 /
10dB Bandwidth
Spectrum | TJ
Ref Level 37.00 dBpv & RBW 1 MHz
jo ALL O0dE SWT 1ms & VBW 3 MHz Mode Sweep
TOF
@ 1Pk Max
M1[1] 53.85 dBpV
90 dBph 4.24410 GHz
M2[1] 63.66 dBpY
20 dBpy 4.49300 GHz
70 dBpy ==
A PO P A L CE L Y e il i TR
50 B D1 53.660 GE""TMI“’N o W '%-i“-d‘u
l)j‘z\"‘U‘u ""5‘115
40 dBypV——y -
ol “{"1“"-11
30 dBpy
20 dBpy
10 dBpv
0 dipy
CF 4.493 GHz 691 pts Span 1.0 GHz
Marker
Type | Ref | Trt:l ¥-value | Y-value l Function | Function Result |
M1 | 4.2441 GHz | 53.85 dBpV | |
D1| M1 1 545,86 MHz -0.86 dB
™2 | 1] 4,493 GHz | 63,66 depy |
Dat FEB.2022 08:22:09
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CH3 4493MHZ-PRF64-850K:

Limit
Item Result
(MHz)
fu(MHz) The highest emission frequency 4494 .4 /
fL(MHz) 10dB below the lowest emission 4265.8 >3100
fu(MHz) 10dB above the highest emission 4807.0 <10600
fo(MHz) (f + £1)/2 4536.4 /
10dB bandwidth(MHz) fu-fo 541.2 =500
Fractional bandwidth 2(fy—fL)/ (fy + fL) 0.119 /
10dB Bandwidth
Spectrum | [@]
Ref Level 37.00 dBpv @ RBW 1 MHz
o Art OdE @ SWT 1ms & VBW 3 MHz Mode Sweep
TOF
@ 1Pk Max
M1[1] 54.68 dBpV
90 dBph 4.26580 GHz
Mz2[1] 64.65 dBpY
50 dBpy 4. 49440 GHz
70 dBpy GE
50 dB 7. 2 fl{‘ IS " Ay o
B MY T P T Loy g T L= ¥ P
01 '-_~+.--—.||:5-ﬂi:_l-,‘/"‘;-\a Aa/ e R W AN Mgy -‘Lli‘;’h’m,\
ﬁs.i\dv%\;u. e i jai T
40 dB W
30 depy
20 dEpy
10 dBp
0 depy
CF 4.493 GHz 691 pts Span 1.0 GHz
Marker
Type | Ref | Trt:l ¥-value | Y-value l Function | Function Result |
M1 1] 4.2658 GHz | 54.68 dBpV | |
D1| M1 1 541.2 MHz -1.18 dB
mz2| [ 1] 4.4044 GHz | 64,65 depy |
Date: 24.DEC.2021 15:21:08
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CHS -6490MHZ PRF16-110K:

Limit
Item Result
(MHz)
fu(MHz) The highest emission frequency 6526.2 /
fL(MHz) 10dB below the lowest emission 6183.2 >3100
fu(MHz) 10dB above the highest emission 6834.4 <10600
fo(MHz) (f + £1)/2 6508.8 /
10dB bandwidth(MHz) fu-fL 651.2 =500
Fractional bandwidth 2(fy—fL)/ (fy + fL) 0.100 /
10dB Bandwidth
Spectrum | [@J
Ref Level 37.00 dBpv @ RBW 1 MHz
o att OdE  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
TOF
@ 1Pk Max
M2[1] 65.72 dBpV
90 dBph 6.52620 GHz
M1[1] 56.58 dBpV
80 depy 6.18320 GHz
70 dEpv . {
. , » ] A,jﬂ!',yuw'wﬂu' Wl
i o1 3:_7&5{3”'35;}5;,.«#'".&&’ i idi uf Al 1 T2AT “"ﬁ\wﬂ.mwwm'ﬁ'}d
4 | b g ;
o iy
40 dBpy
30 dBpy
20 dBpv
10 dBpv
0 dBpy
CF 6.49 GHz 691 pts Span 1.0 GHz
Marker
Type | Ref | Trt:l ¥-value | Y-value l Function | Function Result |
ML 1] 6.1832 GHz | 56.58 dBpY | [
D1 M1 1 651.2 MHz -0.10 dB
M2 | 1] 6.5262 GHz | 65,72 depy |
Date: 22.FEB.2022 11:35:38
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CHS 6490MHZ-PRF16-850K:

Limit
Item Result
(MHz)
fu(MHz) The highest emission frequency 6488.6 /
fL(MHz) 10dB below the lowest emission 6083.3 >3100
fu(MHz) 10dB above the highest emission 6801.1 <10600
fo(MHz) (fa + )2 6442.2 /
10dB bandwidth(MHz) fu-fL 717.8 >500
Fractional bandwidth 2(fy—fL)/ (fy + fL) 0.111 /
10dB Bandwidth
Spectrum | [@]
Ref Level 37.00 dBpv @ RBW 1 MHz
o Art DdB  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
TOF
@ 1Pk Max
M2[1] 64.88 dBpY
90 dBph 6.48860 GHz
M1[1] 55.90 dBpV
80 depy 6.08330 GHz
70 dBpv -
B0 dBpy-=4 5 ] u._r«mﬁ*\r]“"’uw"'\ﬁ o
T i ey, P
M@_J 54.380 dBy T
40 dB W
30 dBpy
20 dBpy
10 dBpv
0 dBpy
CF 6.49 GHz 691 pts Span 1.0 GHz
Marker
Type | Ref | Trt:l ¥-value | Y-value l Function | Function Result |
M1 1] 6.0833 GHz | 55.90 dBpv | |
D1| Mi 1 717.8 MHz -0.95 dB
M2 | 1] .4886 GHz | 64,65 deyy |
Date: ZZ.FEB.2022 10:26:43
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00

CHS 6490MHZ-PRF64-110K:

Limit
Item Result
(MHz)
fu(MHz) The highest emission frequency 6491.4 /
fL(MHz) 10dB below the lowest emission 6152.8 >3100
fu(MHz) 10dB above the highest emission 6846.0 <10600
fo(MHz) (fa + )2 6499.4 /
10dB bandwidth(MHz) fu-fL 693.2 >500
Fractional bandwidth 2(fy—fL)/ (fy + fL) 0.107 /
10dB Bandwidth
Spectrum | TJ
Ref Level 37.00 dBpv & RBW 1 MHz
jo ALL O0dE SWT 1ms & VBW 3 MHz Mode Sweep
TOF
@ 1Pk Max
M1[1] 40,05 dBpY
90 dBph 6.15280 GHz
M2[1] 58.17 dBpY
80 depy 6.49140 GHz
70 dEpy
60 dBpv e
B L PO L e T LY Mo ks a2 LYYW TS
SOdBV— ) 45 % 70 By - = : i
e e
40 dBI-l\i,r »«wa
EQ""{E{V::’ et
20 dEpv
10 dBps
0 dBpy
CF 6.49 GHz 691 pts Span 1.0 GHz
Marker
Type | Rref | Trc | ¥-value | Y-value l Function | Function Result |
M1 | 1] 6.1528 GHz | 49.05 dBpy | |
D1 M1 1 693,2 MHz -0.54 dB
M2 | 1] 6.4914 GHz | 52,17 depy |
Date FEB.2022 (9:45:43
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00

CHS 6490MHZ-PRF64-850K:

Limit
Item Result
(MHz)
fu(MHz) The highest emission frequency 6488.6 /
fL(MHz) 10dB below the lowest emission 6178.9 >3100
fu(MHz) 10dB above the highest emission 6779.5 <10600
fo(MHz) (f + £1)/2 6479.2 /
10dB bandwidth(MHz) fu-fL 600.6 >500
Fractional bandwidth 2(fy—fL)/ (fy + fL) 0.093 /
10dB Bandwidth
Spectrum | TJ
Ref Level 37.00 dBpv @ RBW 1 MHz
o Art DdE SWT 1ms @ VBW 3 MHz Mode Sweep
TOF
@ 1Pk Max
M1[1] 40,01 dBpY
90 dBph 6.17890 GHz
M2[1] 50,70 dBpV
80 depy 6.48860 GHz
70 dBpv
A
60 dBpv v
P = I;': 1 AF"’JIW\JJ‘\"L‘\LU,L‘\’JM%J "‘VI]A’W‘\W LN sk o4
GO D1 49700 dBuy o
r*leH W \M“_,,,_J‘{.‘N
40 depr] A ST
23 ; h\’\'\ih
BUeTny
20 dBpy
10 dBpv
0 dipy
CF 6.49 GHz 691 pts Span 1.0 GHz
Marker
Type | Ref | Trt:l ¥-value | Y-value l Function | Function Result |
M1 | 6.1789 GHz | 48,91 dBpV | |
D1] M1 1| _600.6 MHz | __0.3348 |
Mz 1] £.4886 GHz 52,70 depy |
Date FEB.2022 09:16:00
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

FCC §15.209, §15.519(c)(d)- SPURIOUS EMISSIONS

Applicable Standard
FCC §15.247 (d); §15.209;§15.205;

EUT Setup
Below 960MHz:
Ant. Tow Ldm
\ Yariahle
EUT& = 3m - /
Support Units
]}
Turn Table
J— /
08 | ==
Ground Plane
Test RECE'[UE;E
\.\\\
Mrdoooa
(=R w2 1
Above 960MHz:
Ant. Tow Ldm
Variahle
EUT&

- 3m - /

. Tarn Table

Support Units

1.5m1

Ground Plane

Test Receivea:
%

\ ~ I—J

g o
ao
ao
a0

The radiated emission tests were performed in the 3meters chamber, using the setup accordance with the
ANSI C63.10-2013. The specification used was the FCC 15.209, and FCC 15.519 limits.
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

EMI Test Receiver& Spectrum Analyzer Setup
The system was investigated from 30 MHz to 40 GHz.

During the radiated emission test, the EMI test receiver & Spectrum Analyzer Setup were set with the
following configurations:

Frequency Range RBW Video B/W IF B/'W Measurement
30MHz - 960 MHz 100 kHz 300 kHz 120kHz QP
IMHz 3 MHz / Average
Above 960 MHz
1kHz 3kHz / Average*

Note: * For the radiated spurious emission in the GPS band.

Test Procedure

Refer to the C63.10 -2013 Section 10.2 & 10.3

Corrected Factor& Margin Calculation

The Corrected Factor is calculated by adding the Antenna Factor and Cable Loss, and subtracting the
Amplifier Gain. The basic equation is as follows:

Corrected Factor = Antenna Factor + Cable Loss - Amplifier Gain
The “Over Limit/Margin” column of the following data tables indicates the degree of compliance with

the applicable limit. For example, anover limit/margin of -7dB means the emission is 7dB below the
limit. The equation for margin calculation is as follows:

Over Limit = Level - Limit
Level = Meter Reading + Corrected Factor

Test Data

Environmental Conditions

Temperature: 21°C
Relative Humidity: 62%
ATM Pressure: 101.0 kPa

The testing was performed byBin Deng on 2022-01-12 for below 1GHz and Caro Hu 2022-02-16~2022-03-31
for above 1GHz.

EUT operation mode: Transmitting (Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of
orientation was recorded)
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00

30 MHz~960MHz: (worst case isCH5-PRF16-110K)

Note: When the result of peak less than the limit of QP more than 6dB, just peak value was recorded.

Level (dBuVim)

Horizontal

80
70
60
50
|
| 2 9.4
40 r 6
5

30
20
10

0

30 50 100 200 500 a60
Frequency (MHz)
Read Limit Over
Freq Factor Level Level Line Limit Remark
MHz dB/m dBuV dBuV/m dBuV/m dB

1 119.961 -13.52 47.18 33.66 43.580 -9.84 Peak

2 192.587 -11.27 49.380 3B.83 43.58 -5.47 QP

3 217.868 -11.57 56.12 38.55 46.80 -7.45 QP

4 248.514 -18.88 49.23 38.35 46.88 -7.65 Peak

] 287.486 -9.37 48.57 31.20 46.00 -14.8@ Peak

5] 4868.187 -5.80 48.53 35.63 46.00 -18.37 Peak
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00

80

Level (dBuVim)

Vertical

70

60

0
30

Freq

50

Factor

Read
Level

100 200
Frequency (MHz)

Limit Over
Level Line Limit

500

Remark

MHz
1 47.91@
2 96.225
3 128.171
4 164.988
5 192.832
6 216.593

dB/m
-10.60
-12.29
-13.56
-14.15
-11.2%
-11.68

dBuv
36.57
35.83
48.26
41.28
48.87
42.59

dBuv/m dBuv/m de
26.57 48.08 -13.43
23.54 43.50 -19.96
2b.78 43.50 -16.86
27.13 43.58 -16.37
28.82 43.58 -14.68
38.99 46.80 -15.01

Peak
Peak
Peak
Peak
Peak
Peak

960
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00

Above 960MHz

CH34493MHZ-PRF16-110K

Spurious radiated emission above 960MHz in non GPS band:

1. The test distance is 3m
2. E[dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.
3. The antenna factor, cable loss and preamplifier gain have been entered into the analyzer as the

transducer factor.

Frequency Turntable] Rx Antenna Part15.519
Corrected EIRP EIRP
(MHz) Amplitude (dBm) Detector Desree Height| Polar Limit Margin
(dBpV/m) g (m) [(H/V) (dB)
(dBm)
4591.5 40.58 |-54.62] RMS 327 2.1 H -41.3 -13.32
4511.5 36.29 [-58.91| RMS 333 1.9 \Y -41.3 -17.61
21161.5 31.79 |[-63.41| RMS 247 2.2 H -61.3 -2.11
21171.5 31.77 |[-63.43| RMS 163 1.6 \ -61.3 -2.13
Horizontal
Spectrum | [@J
Ref Level 37.00 dBpv @ RBW 1 MHZz
e ALL OdBE & SWT 9.15 & VBW 3 MHz Mode Sweep
TDF
@ 1R Max
Limit Gheck PABS mM1[1] 40,58 dBpV
an dhmﬂ uwb-hand held PAES 4.591500 GHz
50 dBpy
70 dBpv
60 dBps
50 dBpwv
A1
40 dapv 2
h n
|
a0 ?uv \ ; v g S et
uwhb-hand held f \ Mww
EaslIt "J W‘
0 dBpv
Start 960.0 MHz 17040 pts Stop 18.0 GHz
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS211102-56246E-RF-00
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Spurious radiated emission above 960MHz in GPS band:

1. The test distance is 3m
2. E[dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.
3. The antenna factor, cable loss and preamplifier gain have been entered into the analyzer as the transducer factor.

Frequency Turntablel Rx Antenna Part 15.519

Corrected

Amplitude EIRP |petector Height| Polar EIRP Margin
(MH2) | @Bp/m) | (4P™) Peeree ) |/ V)| apmy | @B
1185.65 6.54 -88.66 | RMS 170 1.1 H -85.3 -3.36
1172.02 5.58 -89.62 | RMS 263 2.0 \Y -85.3 -4.32
1202.60 6.41 -88.79 | RMS 301 1.6 H -85.3 -3.49
1210.56 5.70 -89.50 | RMS 18 1.4 \Y -85.3 -4.20
1217.40 5.78 -89.42 | RMS 28 1.4 H -85.3 -4.12
1215.58 6.84 -88.36 | RMS 270 1.8 \Y -85.3 -3.06
1572.30 7.50 -87.70 | RMS 32 2.1 H -85.3 -2.40
1583.34 6.69 -88.51 | RMS 303 1.0 \Y% -85.3 -3.21
1601.56 7.59 -87.61 | RMS 81 1.7 H -85.3 -2.31
1605.77 7.45 -87.75 | RMS 229 2.1 \ -85.3 -2.45
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1559MHz-1610MHz:
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211102-56246E-RF-00

CH34493MHZ-PRF16-850K
Spurious radiated emission above 960MHz in non GPS band:

1. The test distance is 3m.
2. E[dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.

3. The antenna factor, cable loss and preamplifier gain have been entered into the analyzer as the
transducer factor.

Frequency Turntable] Rx Antenna Part15.519
Corrected
(MHz) Amplitude (];:1}3RHI:) Detector| D Height| Polar EIRI: Margin
z dBpV/m egree 1mi
(dBp ) (m) |(H/V) (dBm) (dB)
4373.5 40.62 |-54.58] RMS 226 1.8 H -41.3 -13.28
4430.5 35.61 |-59.59| RMS 190 1.5 \Y -41.3 -18.29
21134.5 31.00 [-64.20] RMS 137 2.1 H -61.3 -2.90
21124.5 31.01 [-64.19] RMS 96 23 \ -61.3 -2.89
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Spurious radiated emission above 960MHz in GPS band:

1. The test distance is 3m.
2. E[dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.
3. The antenna factor, cable loss and preamplifier gain have been entered into the analyzer as the transducer factor.

Frequency Turntablel Rx Antenna Part 15.519

Corrected

Amplitude (E(:l{;Rnl:) Detector Height| Polar EIRP Margin
(MH2) | (aBpV/m) PeEree am) |H/V)| gy | @B)
1170.89 6.36 -88.84 | RMS 150 2.5 H -85.3 -3.54
1188.37 6.25 -88.95 | RMS 306 2.4 \Y -85.3 -3.65
1201.14 5.33 -89.87 | RMS 3 2.4 H -85.3 -4.57
1199.02 5.64 -89.56 | RMS 288 1.9 \Y -85.3 -4.26
1232.15 6.01 -89.19 | RMS 249 1.0 H -85.3 -3.89
1236.93 6.63 -88.57 | RMS 202 1.0 \% -85.3 -3.27
1576.16 8.79 -86.41 | RMS 172 1.7 H -85.3 -1.11
1567.04 7.84 -87.36 | RMS 119 1.3 \Y -85.3 -2.06
1607.39 8.83 -86.37 | RMS 325 1.5 H -85.3 -1.07
1587.20 8.02 -87.18 | RMS 329 1.1 \Y -85.3 -1.88
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CH34493MHZ-PRF64-110K

Spurious radiated emission above 960MHz in non GPS band:

1. The test distance is 3m.
2. E[dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.

3. The antenna factor, cable loss and preamplifier gain have been entered into the analyzer as the
transducer factor.

Frequency Turntablel] Rx Antenna Part15.519
Corrected
MH Amplitude (l:lﬁ}Rnl:) Detector| D Height| Polar EIRP Margin
( z) (dBp.V/m) egree (m) (H / V) imit ( dB)
(dBm)
4522.5 4329 |-51.91| RMS 107 1.9 H -41.3 -10.61
4391.6 38.12  [-57.08] RMS 193 2 \ -41.3 -15.78
21420.5 31.75 [-63.45] RMS 195 2.5 H -61.3 -2.15
21174.5 31.71 [-63.49] RMS 11 1.9 \Y -61.3 -2.19
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Spurious radiated emission above 960MHz in GPS band:

1. The test distance is 3m.
2. E[dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.
3. The antenna factor, cable loss and preamplifier gain have been entered into the analyzer as the transducer factor.

Frequency Turntable] Rx Antenna Part 15.519

Corrected

Amplitude (lfl;l:) Detector Height| Polar EIRP Margin
(MH2) | aBpV/m) Peeree ) |H/V)| apmy | @B
1172.72 5.86 -89.34 | RMS 245 2.0 H -85.3 -4.04
1189.18 5.83 -89.37 | RMS 305 2.0 \4 -85.3 -4.07
1202.14 5.87 -89.33 | RMS 341 2.0 H -85.3 -4.03
1213.08 6.49 -88.71 | RMS 315 1.3 \Y% -85.3 -3.41
1234.00 6.47 -88.73 | RMS 258 2.1 H -85.3 -3.43
123241 5.17 -90.03 | RMS 74 1.2 \Y% -85.3 -4.73
1565.90 6.67 -88.53 | RMS 314 1.8 H -85.3 -3.23
1581.41 7.63 -87.57 | RMS 239 1.1 \% -85.3 -2.27
1609.12 7.71 -87.49 | RMS 166 1.9 H -85.3 -2.19
1596.25 7.06 -88.14 | RMS 193 1.2 \% -85.3 -2.84
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