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382312A Rev. 04 Revise typo on Page 25 Apr. 26, 2024
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Removed the related test data for LoRa-FHSS
382312A Rev. 06 May 31, 2024
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark

Section

4.1 15.407(a)(8) Fundamental Maximum EIRP 24dBm Pass -

4.2 15.407(d)(6) Contention Based Protocol -62dBm Pass -

Radiated Band Edges and 15.209(a) &
4.3 15.247(d) Pass -
Spurious Emission 15.247(d)

Conformity Assessment Condition:

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented against the regulation limits or

in accordance with the requirements stipulated by the applicant/manufacturer who shall bear all the risks of
non-compliance that may potentially occur if measurement uncertainty is taken into account.

2. The measurement uncertainty please refer to each test result in the section “Measurement Uncertainty”

Disclaimer:

The product specifications of the EUT presented in the test report that may affect the test assessments are declared

by the manufacturer who shall take full responsibility for the authenticity.

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589
FAX : +86-755-8637-9595
FCC ID: 2A4DH-7323

Page Number
Report Issued Date : May 31, 2024
Report Version

Report Template No.: SCE Version 1.0
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SPORTON LAB.

FCC RF Test Report Report No. : 382312A

1 General Description
1.1 Applicant
Amazon.com Services LLC
410 Terry Avenue N Seattle, WA 98109-5210 United States
1.2 Product Feature of Equipment Under Test
Product Feature
Equipment Digital Media Receiver
Model Name SY7323
FCC ID 2A4DH-7323
Conducted: POB3DV0133860072
SN Radiation: GOB3GD0134760014
CBP: POB3DV0133860041
Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications
or user's manual for more detailed description.
1.3 Modification of EUT
No modifications are made to the EUT during all test items.
1.4 Testing Location

Sporton International Inc. (Shenzhen) is accredited to ISO/IEC 17025:2017 by American Association for
Laboratory Accreditation with Certificate Number 5145.01.

Test Firm

Sporton International Inc. (Shenzhen)

Test Site Location

1/F, 2/F, Bldg 5, Shiling Industrial Zone, Xinwei Village, Xili, Nanshan,
Shenzhen, 518055 People’s Republic of China

TEL: +86-755-86379589

FAX: +86-755-86379595

Test Site No.

FCC Test Firm

Sporton Site No. Registration No.

FCC Designation No.

THO1-Sz
DES01-S7 CN1256 421272
Test Firm Sporton International Inc. (Shenzhen)

Test Site Location

101, 1st Floor, Block B, Building 1, No. 2, Tengfeng 4th Road, Fenghuang
Community, Fuyong Street, Baoan District, Shenzhen City Guangdong Province

China 518103
TEL: +86-755-33202398

Sporton Site No.
Test Site No.

FCC Test Firm

FCC Designation No. Registration No.

03CHO03-SZ

CN1256 421272

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID: 2A4DH-7323

Page Number : 50f 33
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FCC RF Test Report

Report No. : 382312A

1.5 Test Software

Iltem Site Manufacturer Name Version
1. 03CH03-SZ AUDIX E3 6.2009-8-24
2. DFS01-Sz Sporton Test Tools 1.0

1.6 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:
FCC KDB 484596 D01 Referencing Test Data v02r02
47 CFR Part 15 Subpart C §15.247
47 CFR Part 15 Subpart E §15.407

*

¢

¢

¢

ANSI C63.10-2013

Remark:

1.

All test items were verified and recorded according to the standards and without any deviation

during the test.

This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.

Sporton International Inc. (ShenzZhen)

TEL : +86-755-8637-9589
FAX : +86-755-8637-9595
FCC ID: 2A4DH-7323

Page Number 1 6 of 33
Report Issued Date : May 31, 2024
Report Version : Rev. 06
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2

2.1

2.2

Re-use of Measured Data

Introduction Section

This application re-uses data collected on a similar device. The subject device of this application (Model:
SY7323, FCC ID: 2A4DH-7323) is electrically identical to the reference device (Model: CP38RE, FCC
ID: 2A4DH-3877) for the portions of the circuitry corresponding to the data being re-used. Based on
their similarity, the FCC Part 15C (equipment class: DTS, DSS) and FCC Part 15E (equipment class:
NII, 6XD) referencing the original model’s result and do spot-check, following the FCC KDB 484596
D01 Referencing Test Data v02r02.

The applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID: 2A4DH-7323 .

Model Difference Information

All the details of similarity and difference between FCC ID: 2A4DH-3877 and FCC ID: 2A4DH-7323 can
be found in the confidential documents (SY7323_Operational Description of Product Equality
Declaration).
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Report No. : 382312A

2.3 Reference detail Section:

Rule | Equipment ASGUEE) Reference FCC LS qunt/ Reference FCC I Report
Part Class ZEITE ID (Parent) AT Title F|II_|ng Title/Section
(MHz) Change (Variant)
DSs - All sections
(BRIEDR) | 2400-24835 | 2A4DH-3877 | Original Grant | FR353104-01A | 2A4DH-7323 | * "ol
DTS 2400~2483.5 | 2A4DH-3877 | Original Grant | FR353104-01B | 2A4DH-7323 | Al sections
(BLE) applicable
DTS All sections
. 2400~2483.5 2A4DH-3877 | Original Grant | FR353104-01C | 2A4DH-7323 applicable
(Zigbee)
except for RSE
15¢ | DTS 2400~2483.5 | 2A4DH-3877 | Original Grant | FR353104-01D | 2A4DH-7323 | Al sections
(WLAN) applicable
DTS All sections
902~928 2A4DH-3877 | Original Grant | FR353104-01E | 2A4DH-7323 applicable
(LoRa)
except for RSE
DSS All sections
902~928 2A4DH-3877 | Original Grant | FR353104-01G | 2A4DH-7323 |  applicable
(LoRa)
except for RSE
5180~5240 | 2A4DH-3877 | Original Grant | FR353104-01H | 2A4DH-7323 | Al sections
applicable
5260~5320 | 2A4DH-3877 | Original Grant | FR353104-01H | 2A4DH-7323 | Al sections
applicable
U-NII 5500~5720 | 2A4DH-3877 | Original Grant | FR353104-01H | 2A4DH-7323 Aé\':g;ﬁggglf
15E 5745-5825 | 2A4DH-3877 | Original Grant | FR353104-01H | 2A4DH-7323 ’XL;ﬁggg{‘;
5260~5320 - All sections
5500-5700 | 2A4DH-3877 | Original Grant | FZ353104-01 | 2A4DH-7323 | ') oo
All sections
. applicable
6XD 5925~7125 | 2A4DH-3877 | Original Grant | FR353104-011 | 2A4DH-7323 | (B0 "R
EIRP/CBP
Note: WIFI 6E EIRP and CBP test results are issued based on the new antenna gain.
Sporton International Inc. (ShenzZhen) Page Number : 8 0of 33
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FCC RF Test Report Report No. : 382312A

2.4 Spot Check Verification Data Section

Conducted power test and radiated spurious emission test against the variant model based on the
worst-case condition from the original model was performed in this filing to demonstrate the test data
from original model remains representative for the variant model.

All test procedures follow the related section of parent report.

Spot-check measurements, while being always compliant with the applicable rule part(s) for the test
under consideration, show a deviation dgz from the reference data no larger than 3 dB:

des = | Veg —Ras | =3 dB (1)
Vgg, the variant spot-check level
Rgg, the corresponding measurement level for the reference model

An alternative to the limit of eq. (1) is available, and is based on considering how far the reference data
Rgs is from the compliance threshold Cgz (also expressed in dB), for the particular test under
consideration. In this case, if Mgz =|Cgs — Rgg| is the margin in dB from the compliance limit, a spot
check may be considered acceptable when the deviation ddB from the reference data satisfies the
following condition:

dee = | Vas — Reg | = (3 + Mgg /20) dB , for 0 < Mgz < 60 dB

2)

dige =| Ve —Ree | =6 dB
where “| |” is the absolute value of the measured quantity.
When using the option in eq. (2), dg4s increases linearly from 3 dB to 6 dB.

, for Mgz > 60 dB

Summary for power and RSE spot check for each rule entry and technology is listed as below:

2A4DH-3877 2A4DH-7323
Test Item Mode Parent Variant Deviation Limit
Worst mode Check Test (dB) (dB)
Test Result Result
BT BR/EDR 3DH5 CH78 15.84 15.56 0.28 3
BLE 1Mbps CH39 8.67 8.14 0.53 3
Zigbee 250kbps CH17 18.28 18.23 0.05 3
Wi-Fi 2.4GHz 11g CHO06 27.73 27.62 0.11 3
Conducted LoRa-DTS SF7 CH16 24.48 24.39 0.09 3
Power LoRa FSK-FHSS 50kbps 24.62 24.45 017 3
(dBm) 915MHz
LoRa OFDM-LR CH16 25.31 24.40 0.91 3
Wi-Fi 5GHz UNII-3 11la
CH157 Full RU 21.39 21.03 0.36 3
Wi-Fi 6GHz UNII-8 HE40
6925MHz RU242/61 2.55 0.04 251 s
Sporton International Inc. (ShenzZhen) Page Number 1 90f 33
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SPORTON LAB. FCC RF TeSt Report Report No. : 382312A

2A4DH-3877 2A4DH-7323 L —
Test Item Mode Parent Variant De(\ggt)lon IZ(;'B')I
Worst Result Check Result
BT BR/EDR CH78 50.71 47.83 2.88 3
BLE 2Mbps CH39 44.19 41.21 2.98 3
\C/:V|l|-1F|22.4GHZ 11n HT20 5091 48.82 209 3
Radiated Wi-Fi 5GHz UNII-1 11ax
Spurious N B
Eﬁﬂssion HE40 CH38 Full RU 50.21 48.38 1.83 3
(dBuV/m) Wi-Fi 6GHz UNII-8 11ax
HE20 CH229 41.12 39.26 1.86 3
Partial RU 26/8
Co-location mode
802.11ax20 CH233 61.15 60.63 0.52 3
Conclusion:

Radiated spurious emission test against the variant model based on the worst-case condition from the
original model was performed in this filing to demonstrate the test data from original model remains
representative for the variant model.

Based on the spot check test result, the test data from the original model is representative for the
variant model. The power level and RSE spot check are shown within expected level compliant to limit
line.

We are using power and EIRP (Except WIFI 6E) measurements from the original parent model reports
to list on the grant.

WIFI 6E grant will base on the new EIRP results.

The same DFS detection mechanism/software is used in the variant. Hence, there is no spot check data
for DFS.

We confirm that the test data referencing policy of FCC KDB 484596 D01 Referencing Test Data v02r02
has been followed and the test data as referenced from the parent model report represents compliance
with new FCC ID.
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3 Test Configuration of Equipment Under Test

The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated: radiation
(9 kHz to the 10th harmonic of the highest fundamental frequency or to 40 GHz, whichever is lower).
For radiated measurement, pre-scanned in three orthogonal panels, X, Y, Z. The worst cases (Y plane)
were recorded in this report. Final RSE test modes are considering the modulation and worse data

rates refer to Appendix A.

3.1 Connection Diagram of Test System

Radiated Emission for Zigbee & LoRa:

Power

EUT

Source

This example is connection diagram of EUT test configurations.

For detail, please refer to test mode configuration and setup photographs for each test item.

3.2 EUT Operation Test Setup

For RF function, the engineering test program was provided and enabled to make EUT continuous

transmit.
Sporton International Inc. (ShenzZhen) Page Number 1 11 of 33
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4 Test Result

4.1 Maximum conducted Output Power and Fundamental Maximum
EIRP Measurement
4.1.1 Limit of Fundamental Maximum EIRP
<FCC 14-30 CFR 15.407>

(a)(8) For client devices operating under the control of an indoor access point in the 5.925-7.125 GHz
bands, the maximum e.i.r.p. over the frequency band of operation must not exceed 24 dBm.

4.1.2 Measuring Instruments

See list of measuring equipment of this test report.

4.1.3 Test Procedures

The testing follows Method PM of FCC KDB 789033 D02 General UNII Test Procedures New Rules

v02r01

Method PM (Measurement using an RF average power meter):

1. Measurement is performed using a wideband RF power meter.

2. The EUT is configured to transmit continuously with a consistent duty cycle at its maximum
power control level.

3. Measure the average power of the transmitter, and the average power is corrected with duty
factor, 10 log(1/x), where x is the duty cycle.

4.  For MIMO mode, the measure-and-sum technique should be used for measuring the in-band

transmit power of a device.

4.1.4 Test Setup

[ [ g

Attenuator
Power Meter EUT
Sporton International Inc. (ShenzZhen) Page Number 1 12 of 33
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4.15 Test Result of Fundamental Maximum EIRP

<5925 MHz ~ 7125 MHz >

SISO Ant.0:

802.11a: 10.72 dBm /0.0118 W

MIMO Ant.0+1:

802.11a: 6.47 dBm / 0.0044 W
802.11ax HE20 : 8.48 dBm / 0.0070 W
802.11ax HE40 : 10.53 dBm / 0.0113 W
802.11ax HE80 : 12.46 dBm / 0.0176 W
<5925 MHz ~ 6425 MHz >

<Ant. 0> : PCB dipole with gain 4.68 dBi
<Ant. 1> : PCB dipole with gain 3.54 dBi
<6425 MHz ~ 6525 MHz >

<Ant. 0> : PCB dipole with gain 5.39 dBi
<Ant. 1> : PCB dipole with gain 2.05 dBi
<6525 MHz ~ 6875 MHz >

<Ant. 0> : PCB dipole with gain 6.46 dBi
<Ant. 1> : PCB dipole with gain 2.46 dBi
<6875 MHz ~ 7125 MHz >

<Ant. 0> : PCB dipole with gain 4.60 dBi
<Ant. 1> : PCB dipole with gain 3.10 dBi

Maximum EIRP

Antenna Type / Gain

Remark:

1. For 802.11ax SISO & MIMO mode, the whole testing has assessed only MIMO mode by referring to
the higher normal conducted power.

2. 802.11a supports SISO ant.0 & MIMO ant.0+1 mode.

3. WIFI MIMO support CDD by manufacturer declared.

4. The EUT does not support channel puncturing mode.

Sporton International Inc. (ShenzZhen) Page Number 1 13 of 33
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<SISO Ant.0>
U-NII-5
Conducted
Duty EIRP EIRP
Mod. DI NTX A Factor . Pz DG. Power Power Limit Pas_s setting
Rate (MHz) with duty factor (dBi) [Fail
(dB) (dBm) (dBm)
(dBm)
1la | 6Mbps 1 5955 0.41 4.37 4.68 9.05 24.00 Pass 35
1la | 6Mbps 1 6195 0.41 3.78 4.68 8.46 24.00 Pass 35
1la | 6Mbps 1 6415 0.41 3.96 4.68 8.64 24.00 Pass 4
U-NII-6
Conducted
Mod B NTX A leé:)c/)r ; PoTEl DG. lEcIJ\?vEr Pomlil'rqfimit Pas_s setting
’ Rate (MHz) with duty factor (dBi) [Fail
(dB) (dBm) (dBm)
(dBm)
11a | 6Mbps 1 6435 0.41 4.09 5.39 9.48 24.00 Pass 4.5
11a | 6Mbps 1 6475 0.41 4.03 5.39 9.42 24.00 Pass 4.5
1la | 6Mbps 1 6515 0.41 4.19 5.39 9.58 24.00 Pass 45
U-NII-7
Conducted
Duty EIRP EIRP
Mod. DI NTX Hi31) Factor q o DGf Power Power Limit Pags setting
Rate (MHz) with duty factor (dBi) [Fail
(dB) (dBm) (dBm)
(dBm)
1la | 6Mbps 1 6535 0.41 3.77 6.46 10.23 24.00 Pass 4
1la | 6Mbps 1 6695 0.41 4.26 6.46 10.72 24.00 Pass 4.5
1la | 6Mbps 1 6855 0.41 3.75 6.46 10.21 24.00 Pass 45
U-NII-8
Conducted
Data Freqg. UGy Power DG S EIRP. . Pass .
Mod. NTX Factor q . Power Power Limit : setting
Rate (MHz) with duty factor (dBi) [Fail
(dB) (dBm) (dBm)
(dBm)
11a | 6Mbps 1 6875 0.41 3.86 6.46 10.32 24.00 Pass 4.5
11a | 6Mbps 1 6895 0.41 4.55 4.60 9.15 24.00 Pass 4.5
11a | 6Mbps 1 6995 0.41 451 4.60 9.11 24.00 Pass
11a | 6Mbps 1 7095 0.41 3.51 4.60 8.11 24.00 Pass 4
11a | 6Mbps 1 7115 0.41 3.46 4.60 8.06 24.00 Pass
Sporton International Inc. (ShenzZhen) Page Number 1 14 of 33
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<MIMO Ant.0+1>

U-NII-5
. So | e | oe | SR o
Mod. | paa | NTX (';/rlﬁg) (dB) with ?duEtgsr/nf;wtor (dBi) (dBm) Power Limit | F2%° | setting
(dBm)
AntO | Antl | AntO | Antl | SUM | AntO | Ant1 SUM
1la | 6Mbps 2 5955 | 042 | 042 | -2.92 | -3.02 | 0.04 4.68 4.72 24.00 Pass -3
1la | 6Mbps 2 6195 | 042 | 042 | -3.24 | -3.40 | -0.31 4.68 4.37 24.00 Pass | -2.5
1la | 6Mbps 2 6415 | 042 | 042 | -2.84 | -298 | 0.10 4.68 4.78 24.00 Pass -2
U-NII-5
. So | e | pa | S| g
Mod. | P32 | NTX (';;ﬁ‘;) csanJig. (dB) with ?dUéxrfnf)actor (dBi) (@Bm) | Power Limi Fass | setiing
AntO | Antl | AntO | Ant1l | SUM | AntO | Ant 1 SUM (cem
HE20 | MCSO| 2 5955 Full 0.44 | 0.44 | -1.97 | -2.02 | 1.01 4.68 5.69 24.00 Pass | -2.5
HE20 |MCSO| 2 | 5955 | 26/0 | 2.88 | 2.88 | -9.58 | -9.56 | -6.56 4.68 -1.88 24.00 Pass | -12
HE20 |MCSO| 2 | 5955 | 52/37 | 3.04 | 3.04 | -7.16 | -7.24 | -4.19 4.68 0.49 24.00 Pass | -9
HE20 | MCSO| 2 | 5955 |106/53| 3.27 | 3.38 | -4.89 | -4.88 | -1.87 4.68 2.81 24.00 Pass | -6.5
HE20 | MCSO| 2 6195 Full 0.44 | 0.44 | -2.07 | -2.29 | 0.83 4.68 5.51 24.00 Pass -2
HE20 |MCSO| 2 | 6195 | 26/4 | 291 | 291 | -8.44 | -8.94 | -5.68 4.68 -1.00 24.00 Pass | -10
HE20 |MCSO| 2 | 6195 | 52/39 | 3.02 | 3.02 | -6.84 | -7.55 | -4.17 4.68 0.51 24.00 Pass | -8
HE20 |MCSO| 2 | 6195 |106/53 | 3.27 | 3.38 | -4.71 | -5.25 | -1.96 4.68 2.72 24.00 Pass | -6
HE20 |MCSO| 2 | 6415 | Full | 0.44 | 0.44 | -2.05|-2.01 | 0.98 4.68 5.66 24.00 Pass | -1.5
HE20 |MCSO| 2 | 6415 | 26/8 | 293 | 295 | -9.13 | -9.31 | -6.21 4.68 -1.53 24.00 Pass | -11
HE20 |MCSO| 2 | 6415 | 52/40 | 3.08 | 3.05 | -6.84 | -7.17 | -3.99 4.68 0.69 24.00 Pass | -8
HE20 |MCSO| 2 | 6415 |106/54 | 3.27 | 3.29 | -4.71 | -4.99 | -1.84 4.68 2.84 24.00 Pass | -5.5
HE40 |[MCSO| 2 | 5965 | Full | 0.69 | 0.66 | -0.83 | -0.74 | 2.22 4.68 6.90 24.00 Pass | -1
HE40 |[MCSO| 2 | 5965 |242/61| 1.93 | 1.93 | -4.09 | -3.38 | -0.71 4.68 3.97 24.00 Pass | -3
HE40 |MCSO| 2 | 6205 | Full | 0.69 | 0.66 | -0.36 | -0.79 | 2.44 4.68 7.12 24.00 Pass | -0.5
HE40 |[MCSO| 2 | 6205 |242/61| 1.93 | 1.93 | -4.13 | -4.20 | -1.16 4.68 3.52 24.00 Pass | -3
HE40 |MCSO| 2 | 6405 | Full | 0.69 | 0.66 | 0.12 | 0.38 | 3.26 4.68 7.94 24.00 Pass | 0.5
HE40 | MCSO| 2 6405 | 242/62 | 1.83 | 1.87 | -3.25 | -2.89 | -0.06 4.68 4.62 24.00 Pass -2
HE80 | MCSO| 2 5985 Full 131 | 1.27 | 298 | 2.61 | 581 4.68 10.49 24.00 Pass 2.5
HE80 |MCSO| 2 | 5985 |484/65| 3.85 | 3.85 | 0.88 | 0.75 | 3.82 4.68 8.50 24.00 Pass | 0.5
HE80 | MCSO| 2 6225 Full 131 | 1.27 | 257 | 2.14 | 5.37 4.68 10.05 24.00 Pass 2.5
HE80 | MCSO| 2 | 6225 |484/65| 3.85 | 3.85 | 0.74 | -0.21 | 3.30 4.68 7.98 24.00 Pass | 0.5
HE80|MCSO| 2 | 6385 | Full | 1.31 | 1.27 | 3.02 | 2.71 | 5.88 4.68 10.56 24.00 Pass | 3.5
HE80 |MCSO| 2 | 6385 |484/66| 3.79 | 3.85 | 0.64 | 0.56 | 3.61 4.68 8.29 24.00 Pass 1
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U-NII-6
5 Factor “Foner DG Fower EIRP
Mod. Rg:ael NTX (Ilz\llraqz.) (dB) with ? duéymf)actor (Gl (dBm) Power Limit ?lgjns setting
(dBm)
AntO | Antl | AntO | Antl1 | SUM | AntO | Ant1 SUM

1la | 6Mbps 2 6435 0.42 | 042 | -2.97 | -2.36 | 0.35 5.39 5.74 24.00 Pass -2

1l1a | 6Mbps 2 6475 0.42 | 042 | -3.04 | -254 | 0.22 5.39 5.61 24.00 Pass -2

1la | 6Mbps 2 6515 0.42 | 042 | -3.12 | -3.07 | -0.09 5.39 5.30 24.00 Pass -2.5

U-NII-6
; So | e | oa | el ewe
Mod. | pard |NTX | CH. (',:\;ﬁ‘;) ng#ig. (dB) el E‘ d“é‘;nf)ad"' Lz (dBm) Flower | a8 | setiing
(dBm)
AntO|Antl| AntO | Antl | SUM | AntO | Ant1l SUM

HE20 | MCSO| 2 |[097| 6435 Full 0.44 | 044 | -1.74 | -1.66 | 1.31 5.39 6.70 24.00 Pass | -1.5
HE20 | MCSO| 2 |097| 6435 | 26/0 | 2.88 | 2.88 | -10.07 | -10.02 | -7.03 5.39 -1.64 24.00 Pass | -11
HE20 | MCSO| 2 |097| 6435 | 52/37 | 3.04 | 3.04 | -7.49 | -7.44 | -4.46 5.39 0.93 24.00 Pass -8
HE20 | MCSO| 2 |097| 6435 |106/53 | 3.27 | 3.38 | -5.13 | -5.22 | -2.16 5.39 3.23 24.00 Pass | -5.5
HE20 | MCSO| 2 |[105| 6475 Full 0.44 |1 044 | -185 | -1.75 | 1.21 5.39 6.60 24.00 Pass | -1.5
HE20 | MCSO| 2 |105| 6475 | 26/4 | 291 | 291 | -9.23 | -9.28 | -6.25 5.39 -0.86 24.00 Pass | -10
HE20 | MCSO| 2 |105| 6475 | 52/39 | 3.02 | 3.02 | -7.29 | -7.46 | -4.36 5.39 1.03 24.00 Pass -8
HE20 | MCSO| 2 |105| 6475 |106/54 | 3.27 | 3.29 | -5.16 | -5.42 | -2.28 5.39 3.11 24.00 Pass | -5.5
HE20 | MCSO| 2 |[113| 6515 Full 0.44 | 044 | -2.21 | -2.25 | 0.78 5.39 6.17 24.00 Pass -2
HE20 | MCSO| 2 |113| 6515 | 26/8 | 2.93 | 2.95 |-10.16 | -10.51 | -7.32 5.39 -1.93 24.00 Pass | -11.5
HE20 | MCSO| 2 |113| 6515 | 52/40 | 3.08 | 3.05 | -7.56 | -7.92 | -4.72 5.39 0.67 24.00 Pass | -85
HE20 | MCSO| 2 |113| 6515 |106/54 | 3.27 | 3.29 | -5.33 | -5.85 | -2.57 5.39 2.82 24.00 Pass -6
HE40 | MCSO| 2 |[099| 6445 Full 0.69 | 0.66 | -0.43 | -0.43 | 2.58 5.39 7.97 24.00 Pass 0
HE40 | MCSO| 2 |099| 6445 |242/61| 1.93 | 1.93 | -3.92 | -3.61 | -0.76 5.39 4.63 24.00 Pass | -2.5
HE40 | MCSO| 2 |[107| 6485 Full 0.69 | 0.66 | -0.50 | 0.04 | 2.78 5.39 8.17 24.00 Pass 0
HE40 | MCSO| 2 |[107| 6485 |242/62| 1.83 | 1.87 | -3.93 | -3.64 | -0.77 5.39 4.62 24.00 Pass | -2.5
HE40 | MCSO| 2 |[115| 6525 Full 0.69 | 0.66 | -0.46 | 0.11 | 2.84 6.46 9.30 24.00 Pass 0
HE40 | MCSO| 2 |[115| 6525 |242/62| 1.83 | 1.87 | -3.94 | -3.59 | -0.75 6.46 5.71 24.00 Pass | -2.5
HE80 | MCSO| 2 |[103| 6465 Full 1.31 | 1.27 | 3.16 3.14 | 6.16 5.39 11.55 24.00 Pass 35
HE80 | MCSO| 2 |103| 6465 |[484/65| 3.85 | 3.85 | 0.45 0.56 | 3.51 5.39 8.90 24.00 Pass 1
HE80 | MCSO| 2 |119| 6545 Full 1.31 | 1.27 | 2.52 2.75 | 5.65 6.46 12.11 24.00 Pass 3
HE80 | MCSO| 2 |119| 6545 [484/66 | 3.79 | 3.85 | 0.71 0.36 | 3.55 6.46 10.01 24.00 Pass 1
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U-NII-7
; Lo N B - A
Mod. Rg: NTX (';/rlﬁl) (dB) with ?dué);nf)acmr (dBi) (dBm) Power Limit 7;;? setting
(dBm)
AntO | Antl | AntO | Antl | SUM [ AntO | Ant1 SUM
1la | 6Mbps 2 6535 | 0.42 | 0.42 | -3.23 | -2.77 | 0.01 6.46 6.47 24.00 Pass | -2.5
1la | 6Mbps 2 6695 | 0.42 | 0.42 | -3.86 | -3.03 | -0.42 6.46 6.04 24.00 Pass | -2.5
1la | 6Mbps 2 6855 | 0.42 | 0.42 | -3.86 | -2.72 | -0.25 6.46 6.21 24.00 Pass | -2.5
U-NII-7
Du Conducted EIRP
Mod. | Data | \7x | Frea. | RU Fac?ér with Eggef;ctor (dDIg) Power p EIRP | Pass i
" | Rate (MHz) | Config. (dB) (dBm) (dBm) O\(Aéeértl)m't IFail | Setting
AntO | Antl | AntO [ Ant1l | SUM [ AntO | Antl SUM
HE20 | MCSO| 2 | 6535 Full 0.44 | 0.44 | -1.87 | -2.28 | 0.94 6.46 7.40 24.00 Pass -2
HE20 | MCSO| 2 | 6535 | 26/0 2.88 | 2.88 | -8.80 | -9.42 | -6.09 6.46 0.37 24.00 Pass | -10
HE20 |MCSO| 2 | 6535 | 52/37 | 3.04 | 3.04 | -6.78 | -7.41 | -4.07 6.46 2.39 24.00 Pass | -7.5
HE20 | MCSO| 2 | 6535 | 106/53 | 3.27 | 3.38 | -4.48 | -5.07 | -1.75 6.46 4.71 24.00 Pass | -5
HE20 | MCSO| 2 | 6695 Full 0.44 | 0.44 | -2.49 | -1.81| 0.87 6.46 7.33 24.00 Pass -2
HE20 |MCSO| 2 | 6695 | 26/4 | 291 | 291 |-8.04|-9.84|-5.84 6.46 0.62 24.00 Pass | -9.5
HE20 |MCSO| 2 | 6695 | 52/38 | 3.02 | 3.02 | -6.88 | -8.42 | -4.57 6.46 1.89 24.00 Pass | -8
HE20 |MCSO| 2 | 6695 | 106/53 | 3.27 | 3.38 | -4.51 | -4.86 | -1.67 6.46 4.79 24.00 Pass | -5
HE20 |MCSO| 2 | 6855 Full 0.44 | 0.44 | -2.46 | -1.89 | 0.84 6.46 7.30 24.00 Pass | -2
HE20 |MCSO| 2 | 6855 | 26/8 293 | 2.95 | -8.84 | -9.16 | -5.99 6.46 0.47 24.00 Pass | -9.5
HE20 | MCSO| 2 | 6855 | 52/40 | 3.08 | 3.05 | -6.67 | -7.04 | -3.84 6.46 2.62 24.00 Pass | -7
HE20 |MCSO| 2 | 6855 | 106/54 | 3.27 | 3.29 | -4.13 | -4.48 | -1.29 6.46 5.17 24.00 Pass | -4
HE40 |[MCSO| 2 | 6565 Full 0.69 | 0.66 | -0.51 | 0.13 | 2.83 6.46 9.29 24.00 Pass 0
HE40 |MCSO| 2 | 6565 | 242/61 | 1.93 | 1.93 | -3.52 | -3.19 | -0.34 6.46 6.12 24.00 Pass | -2
HE40 |[MCSO| 2 | 6685 Full 0.69 | 0.66 | -0.62 | -0.15 | 2.63 6.46 9.09 24.00 Pass | -0.5
HE40 |[MCSO| 2 | 6685 | 242/61 | 1.93 | 1.93 | -3.52 | -3.10 | -0.30 6.46 6.16 24.00 Pass | -2
HE40 |[MCSO| 2 | 6845 Full 0.69 | 0.66 | -1.30 | -0.60 | 2.07 6.46 8.53 24.00 Pass | -0.5
HE40 | MCSO| 2 | 6845 | 242/62 | 1.83 | 1.87 | -3.17 | -2.79 | 0.04 6.46 6.50 24.00 Pass | -1.5
HE80|MCSO| 2 | 6625 Full 131|127 | 3.11 | 2.87 | 6.00 6.46 12.46 24.00 Pass 3
HE80 |MCSO| 2 | 6625 | 484/65 | 3.85 | 3.85 | 1.42 | 1.64 | 4.54 6.46 11.00 24.00 Pass| 15
HE80 | MCSO| 2 | 6705 Full 131 | 1.27 | 247 | 2.69 | 5.59 6.46 12.05 24.00 Pass 3
HE80 |MCSO| 2 | 6705 | 484/65 | 3.85 | 3.85 | 1.46 | 1.68 | 4.58 6.46 11.04 24.00 Pass
HE80 | MCSO| 2 | 6785 Full 131 | 127 | 224 | 2.84 | 5.56 6.46 12.02 24.00 Pass | 3.5
HE80 |MCSO| 2 | 6785 | 484/66 | 3.79 | 3.85 | 0.99 | 1.69 | 4.36 6.46 10.82 24.00 Pass | 2.5
HE80|MCSO| 2 | 6865 Full 131 | 127 | 242 | 2.80 | 5.62 6.46 12.08 24.00 Pass 3
HE80 |MCSO| 2 | 6865 | 484/66 | 3.79 | 3.85 | 1.34 | 1.46 | 4.41 6.46 10.87 24.00 Pass 2
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U-NII-8
Conducted
Data Freq F[;Légr L Hower 0o PE‘;‘?VZV EIRP Pass
Mod. | poia | NTX (MHz.) (dB) with ?dué):nf)acmr (dBi) (dBm) PO\E\(;eBrnI;I)mIt Irail | Setting
AntO | Antl | AntO | Antl [ SUM | AntO | Ant 1 SUM
1lla | 6Mbps 2 6875 | 0.42 | 0.42 | -4.24 | -3.43 | -0.81 6.46 5.65 24.00 Pass -3
1la | 6Mbps 2 6895 | 0.42 | 0.42 | -4.00 | -2.80 | -0.35 4.60 4.25 24.00 Pass | -2.5
1la | 6Mbps 2 6995 | 042 | 042 | -4.26 | -4.00 | -1.12 4.60 3.48 24.00 Pass | -2.5
1la | 6Mbps 2 7095 | 0.42 | 042 | -4.25 | -3.76 | -0.99 4.60 3.61 24.00 Pass | -3.5
1lla | 6Mbps 2 7115 | 0.42 | 0.40 | -3.94 | -3.66 | -0.79 4.60 381 24.00 Pass -3
U-NII-8
Conducted
B O VO = A - S < P O 4
| Rate (MHz) | Config. (dB) (dBm) (dBm) (dBm) [Fail
AntO | Antl | AntO | Antl | SUM | AntO | Antl SUM
HE20 |[MCSO| 2 | 6875 | Full | 0.44 | 0.44 | -1.05 | -0.93 | 2.02 6.46 8.48 24.00 Pass -1
HE20 |[MCSO| 2 | 6875 | 26/8 | 2.93 | 2.95 | -8.69 | -8.92 | -5.79 6.46 0.67 24.00 Pass | -9.5
HE20 |[MCSO| 2 | 6875 | 52/40 | 3.08 | 3.05 | -7.04 | -7.38 | -4.19 6.46 2.27 24.00 Pass | -7.5
HE20 |[MCSO| 2 | 6875 |106/54 | 3.27 | 3.29 | -4.84 | -5.16 | -1.98 6.46 4.48 24.00 Pass -5
HE20 | MCSO| 2 6895 Full 0.44 | 0.44 | -2.04 | -1.93 | 1.02 4.60 5.62 24.00 Pass -2
HE20 |[MCSO| 2 | 6895 | 26/0 | 2.88 | 2.88 | -8.48 | -8.86 | -5.65 4.60 -1.05 24.00 Pass | -9.5
HE20 |[MCSO| 2 | 6895 | 52/37 | 3.04 | 3.04 | -6.36 | -6.78 | -3.56 4.60 1.04 24.00 Pass -7
HE20 |[MCSO| 2 | 6895 | 106/53 | 3.27 | 3.38 | -4.56 | -4.74 | -1.64 4.60 2.96 24.00 Pass | -4.5
HE20 |[MCSO| 2 | 6995 | Full | 0.44 | 0.44 | -3.52 | -3.17 | -0.33 4.60 4.27 24.00 Pass -3
HE20 |[MCSO| 2 | 6995 | 26/4 | 291 | 291 | -8.54 | -8.73 | -5.63 4.60 -1.03 24.00 Pass -9
HE20 |[MCSO| 2 | 6995 | 52/38 | 3.02 | 3.02 | -7.22 | -7.46 | -4.32 4.60 0.28 24.00 Pass | -7.5
HE20 |[MCSO| 2 | 6995 |106/53 | 3.27 | 3.38 | -5.03 | -5.14 | -2.07 4.60 2.53 24.00 Pass -5
HE20 | MCSO| 2 7095 Full 0.44 | 0.44 | -2.66 | -1.96 | 0.71 4.60 5.31 24.00 Pass | -2.5
HE20 |[MCSO| 2 | 7095 | 26/8 | 2.93 | 2.95 |-10.54|-10.17| -7.34 4.60 -2.74 24.00 Pass | -11.5
HE20 |[MCSO| 2 | 7095 | 52/40 | 3.08 | 3.05 | -8.55 | -8.48 | -5.50 4.60 -0.90 24.00 Pass | -9.5
HE20 |[MCSO| 2 | 7095 |106/54 | 3.27 | 3.29 | -6.11 | -6.07 | -3.08 4.60 1.52 24.00 Pass | -6.5
HE20 |[MCSO| 2 | 7115 | Full | 0.44 | 0.44 | -2.82 | -2.31 | 0.45 4.60 5.05 24.00 Pass | -2.5
HE20 | MCSO| 2 7115 | 26/8 | 2.93 | 2.95 |-11.36|-10.91| -8.12 4.60 -3.52 24.00 Pass | -12
HE20 |[MCSO| 2 | 7115 | 52/40 | 3.08 | 3.05 | -9.14 | -8.70 | -5.90 4.60 -1.30 24.00 Pass | -9.5
HE20 |[MCSO| 2 | 7115 |106/54 | 3.27 | 3.29 | -6.39 | -5.94 | -3.15 4.60 145 24.00 Pass | -6.5
HE40 |MCSO| 2 | 6885 | Full | 0.69 | 0.66 | 0.95 | 1.17 | 4.07 6.46 10.53 24.00 Pass 1
HE40 |[MCSO| 2 | 6885 |242/62| 1.83 | 1.87 | -3.29 | -3.01 | -0.14 6.46 6.32 24.00 Pass -2
HE40 |MCSO| 2 | 6925 | Full | 0.69 | 0.66 | 0.07 | 0.89 | 3.51 4.60 8.11 24.00 Pass 1
HE40 | MCSO| 2 6925 | 242/61| 1.93 | 1.93 | -3.48 | -2.51 | 0.04 4.60 4.64 24.00 Pass | -1.5
HE40 |[MCSO| 2 | 7005 | Full | 0.69 | 0.66 | -2.85 | -2.60 | 0.28 4.60 4.88 24.00 Pass -2
HE40 |[MCSO| 2 | 7005 |242/62| 1.83 | 1.87 | -6.26 | -5.90 | -3.07 4.60 1.53 24.00 Pass | -4.5
HE40 |MCSO| 2 | 7085 | Full | 0.69 | 0.66 | -2.23 | -1.58 | 1.11 4.60 5.71 24.00 Pass | -1.5
HE40 |[MCSO| 2 | 7085 |242/62| 1.83 | 1.87 | -6.05 | -4.97 | -2.47 4.60 2.13 24.00 Pass -4
HE80 |[MCSO| 2 | 6945 | Full | 1.31 | 1.27 | 3.03 | 3.53 | 6.30 4.60 10.90 24.00 Pass 4
HE80 |[MCSO| 2 | 6945 (484/65| 3.85 | 3.85 | 1.02 | 143 | 4.24 4.60 8.84 24.00 Pass 2
HE80 | MCSO| 2 7025 Full 131 | 127 | 0.76 | 0.82 | 3.80 4.60 8.40 24.00 Pass 1
HE80 | MCSO| 2 | 7025 |484/66 | 3.79 | 3.85 | -1.23 | -1.47 | 1.66 4.60 6.26 24.00 Pass -1
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4.2 Contention Based Protocol

4.2.1 Limit of Contention Based Protocol

<FCC 14-30 CFR 15.407>
(d)(6) Indoor access points, subordinate devices and client devices operating in the 5.925-7.125 GHz

band must employ a contention-based protocol.

Unlicensed low-power indoor devices must detect co-channel radio frequency power that is at least
-62 dBm or lower. Upon detection of energy in the band, unlicensed low power indoor devices must
vacate the channel and stay off the channel as long as detected radio frequency power is equal to or
greater than the threshold (-62 dBm). The -62 dBm (or lower) threshold is referenced to a 0 dBi
antenna gain. To ensure incumbent operations are reliably detected in the band, low power indoor
devices must detect RF energy throughout their intended operating channel. For example, an 802.11
device that plans to transmit a 40 MHz- wide signal (on a primary 20 MHz channel and a secondary
20 MHz channel) must detect energy throughout the entire 40 MHz channel. Additionally, low-power

indoor devices must detect co-channel energy with 90% or greater certainty.

Table 1. Criteria to determine number of times detection threshold test may be performed

Placement of Incumbent

If Number of Tests . .
Transmission
BWyr < BWpne Ohice Tune m.cu.mbcnt and EUT
transmissions (f.y = f5)
Incumbent transmission is
BW,,,. < BWgyr < 2BW),,, Oice ncumbent transmission 18

contained within BWgr
Incumbent transmission 1s
located as closely as
Twice. Incumbent transmission | possible to the lower edge
is contained within BWgp and upper edge,
respectively, of the EUT
channel
Incumbent transmission is
located as closely as
possible to the lower edge
of the EUT channel, in the
middle of EUT channel,
and as closely as possible
to the upper edge of the
EUT channel

ZBWIHC < BWEUT < 48”/;116

BWeyr > 4BW,,,. Three times

where:

BWEUT: Transmission bandwidth of EUT signal

BW Inc: Transmission bandwidth of the simulated incumbent signal (10 MHz wide AWGN signal)
fcl: Center frequency of EUT transmission

fc2: Center frequency of simulated incumbent signal
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EUT Signal
\
)
Incumbent Signal _ :ﬁ
a .
fez fer Frequency
EUT Signal
Incumbent Signal {ﬁ
b
fez far Frequency
Figure 1. Two possible scenarios where a) center frequency of EUT transmission falls within
incumbent's bandwidth, or b) outside of it

4.2.2 Measuring Instruments

See list of measuring equipment of this test report.

4.2.3 Test Procedures

1.

To ensure EUT reliably detects an incumbent signal in both scenarios shown in Figure 1, the
detection threshold test may be repeated more than once with the incumbent signal (having
center frequency fc2) tuned to different center frequencies within the UT transmission
bandwidth. The criteria specified in Table 1 determines how many times the detection threshold
test must be performed

Using an AWGN signal source, generate (but do not transmit, i.e., RF OFF) a 10 MHz-wide
AWGN signal. Use Table 1 to determine the center frequency of the 10 MHz AWGN signal
relative to the EUT’s channel bandwidth and center frequency.

Monitor the signal analyzer to verify if the AWGN signal has been detected and the EUT has
ceased transmission. If the EUT continues to transmit, then incrementally increase the AWGN
signal power level until the EUT stops transmitting.

(Including all losses in the RF paths) Determine and record the AWGN signal power level (at the
EUT’s antenna port) at which the EUT ceased transmission. Repeat the procedure at least 10
times to verify the EUT can detect an AWGN signal with 90% (or better) level of certainty.

Refer to Table 1 to determine number of times the detection threshold testing needs to be

repeated. If testing is required more than once, then go back to step 2, choose a different center
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frequency for the AWGN signal and repeat the process.
6. EUT was driven in MIMO mode, the interferer signal was injected to both chains to monitor the

performance, while the interferer level is determined according to the lowest antenna gain
among both antennas.

4.2.4 Test Setup

Conducted Setup

{

RF In ‘ Trig. Out Trig. In
—®  Signal Analyzer 1 Tﬁ Signal Analyzer 2
_ . Atten. 1 ) . T '
/ \ Ji ‘ - RFIn
n A
AWGN Signal Source L—O— \V —.—‘— -3dB ‘
R = Atten. 2
| ¥
EUT v oYW\ o
Port 1T :

| Port2

Figure 2. Contention-based protocol test setup, conducted method Step-by-Step Procedure,
Conducted Setup

4.2.5 Support Unit used in test configuration and system

Instrument Brand Name Model No. Characteristics
WLAN AP ASUS GT-AXE11000 Dual Band AP
Notebook Acer N15C1 LAN
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4.2.6 Test Summary of Contention Based Protocol Test

Remark: The EUT does not support channel puncturing mode.

Injected ) Regulated i
Channel | Channel | Incumbent Detection Adjusted
AWGN Threshold Margin
Band Freq. BW freq. Rate Power
Level level (dB)
(MHz) (MHz) (MHz) (%) (dBm)
(dBm) (dBm)
100 -62 -66.73 4.73
-63.19
Result: Stop Transmission
<90 -62 -67.73 5.73
6135 20 6135 -64.19
Result: Minimal Operation
=0 -62 -68.73 6.73
-65.19
Result: Normal Operation
100 -62 -69.25 7.25
-65.71
Result: Stop Transmission
<90 -62 -70.25 8.25
6110 -66.71
Result: Minimal Operation
=0 -62 -71.25 9.25
-67.71
UNII Result: Normal Operation
Band 5 100 -62 -64.70 2.70
-61.16
Result: Stop Transmission
<90 -62 -65.70 3.70
6145 80 6145 -62.16
Result: Minimal Operation
=0 -62 -66.70 4.70
-63.16
Result: Normal Operation
100 -62 -66.77 4.77
-63.23
Result: Stop Transmission
<90 -62 -67.77 577
6180 -64.23
Result: Minimal Operation
=0 -62 -68.77 6.77
-65.23
Result: Normal Operation

Note 1: Adjusted Power = Injected AWGN Level - minimum antenna gain (Antenna 1, gain = 3.54dBi)
Note 2: Path Loss between antenna and RF connector is negligible. (0 dB)

Note 3: Margin = Regulated Threshold level - Adjusted Power
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Injected ) Regulated i
Channel | Channel | Incumbent Detection Adjusted )
AWGN Threshold Margin
Band Freq. BW freq. Rate Power
Level level (dB)
(MHz) (MHz) (MHz) (%) (dBm)
(dBm) (dBm)
100 -62 -64.24 2.24
-62.19
Result: Stop Transmission
<90 -62 -65.24 3.24
6455 20 6455 -63.19
Result: Minimal Operation
=0 -62 -66.24 4.24
-64.19
Result: Normal Operation
100 -62 -68.73 6.73
-66.68
Result: Stop Transmission
<90 -62 -69.73 7.73
6430 -67.68
Result: Minimal Operation
=0 -62 -70.73 8.73
-68.68
UNII Result: Normal Operation
Band 6 100 -62 -63.10 1.10
-61.05
Result: Stop Transmission
<90 -62 -64.10 2.10
6465 80 6465 -62.05
Result: Minimal Operation
=0 -62 -65.10 3.10
-63.05
Result: Normal Operation
100 -62 -64.01 2.01
-61.96
Result: Stop Transmission
<90 -62 -65.01 3.01
6500 -62.96
Result: Minimal Operation
=0 -62 -66.01 4.01
-63.96
Result: Normal Operation

Note 1: Adjusted Power = Injected AWGN Level - minimum antenna gain (Antenna 1, gain = 2.05dBi)

Note 2: Path Loss between antenna and RF connector is negligible. (0 dB)

Note 3: Margin = Regulated Threshold level - Adjusted Power
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Injected ) Regulated i
Channel | Channel | Incumbent Detection Adjusted )
AWGN Threshold Margin
Band Freq. BW freq. Rate Power
Level level (dB)
(MHz) (MHz) (MHz) (%) (dBm)
(dBm) (dBm)
100 -62 -66.32 4.32
-63.86 —
Result: Stop Transmission
<90 -62 -67.32 5.32
6695 20 6695 -64.86
Result: Minimal Operation
=0 -62 -68.32 6.32
-65.86
Result: Normal Operation
100 -62 -69.64 7.64
-67.18
Result: Stop Transmission
<90 -62 -70.64 8.64
6590 -68.18
Result: Minimal Operation
=0 -62 -71.64 9.64
-69.18
UNII Result: Normal Operation
Band 7 -60.55 100 -62 -63.01 1.01
(worst) Result: Stop Transmission
<90 -62 -64.01 2.01
6625 80 6625 -61.55
Result: Minimal Operation
=0 -62 -65.01 3.01
-62.55
Result: Normal Operation
100 -62 -65.75 3.75
-63.29
Result: Stop Transmission
<90 -62 -66.75 4.75
6660 -64.29
Result: Minimal Operation
=0 -62 -67.75 5.75
-65.29
Result: Normal Operation

Note 1: Adjusted Power = Injected AWGN Level - minimum antenna gain (Antenna 1, gain = 2.46dBi)

Note 2: Path Loss between antenna and RF connector is negligible. (0 dB)

Note 3: Margin = Regulated Threshold level - Adjusted Power
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Injected ) Regulated i
Channel | Channel | Incumbent Detection Adjusted )
AWGN Threshold Margin
Band Freq. BW freq. Rate Power
Level level (dB)
(MHz) (MHz) (MHz) (%) (dBm)
(dBm) (dBm)
100 -62 -65.96 3.96
-62.86 —
Result: Stop Transmission
<90 -62 -66.96 4.96
6705 20 7015 -63.86
Result: Minimal Operation
=0 -62 -67.96 5.96
-64.86
Result: Normal Operation
100 -62 -65.36 3.36
-62.26
Result: Stop Transmission
<90 -62 -66.36 4.36
6910 -63.26
Result: Minimal Operation
=0 -62 -67.36 5.36
-64.26
UNII Result: Normal Operation
Band 8 100 -62 -64.64 2.64
-61.54
Result: Stop Transmission
<90 -62 -65.64 3.64
6945 80 6945 -62.54
Result: Minimal Operation
=0 -62 -66.64 4.64
-63.54
Result: Normal Operation
100 -62 -70.65 8.65
-67.55
Result: Stop Transmission
<90 -62 -71.65 9.65
6980 -68.55
Result: Minimal Operation
=0 -62 -72.65 10.65
-69.55
Result: Normal Operation

Note 1: Adjusted Power = Injected AWGN Level - minimum antenna gain (Antenna 1, gain = 3.1dBi)

Note 2: Path Loss between antenna and RF connector is negligible. (0 dB)

Note 3: Margin = Regulated Threshold level - Adjusted Power
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4.2.7 Worst Case Plots of Contention Based Protocol

Contention Based Protocol Result Plots on U-NII 7 (AWGN Interference)
802.11ax (HE80) / 6625MHz 802.11ax (HE80) / 6625MHz

Threshold Level (TL) = -60.55dBm Test result is pass due to no transmission occur.
Spectrum “z"! Spectrum “z"!
Ref Level -40.00 dBm @ RBW 1 MHz Ref Level 10,00 dam & RBW 10 MHz
b Att 0B @ SWT 15 @ YBW 3 MHz  Mode Sweep o At 2008 @ SWT 20 & VBW 10 Mz
) S5t
| R |
] “T8.60 0B
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N ] T e ( )| ] o e

Taza: 1A NGV.IUZE Z1:28:36 Taza: I8.NGV.ZIUZE 1552713

802.11ax (HE80) / 6625MHz 802.11ax (HE80) / 6625MHz
Threshold Level (TL) = -61.55dBm Transmit when the interferer is 1dB lower.

Spectrum T! Spectrum T!
Ref Leval ~40.00 dBm = RBW 1 MHz Ref Level 10,00 dEm = REW 10 MHz
o Att 0db w SWT 15 @ VBW 3MH:  Mode Swasp o Att I0 6B w SWT 205 @ VBW 10 MHz
P4 SGL
[@17m Ciow [@ 15m Cirw _]
Bilt] —#1.03 0
- - 11.8600 ¥
= o Mi[1] “19.46 dBm
4.0400 %
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s |
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-100 e
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-110 d
<70 di
-126 d
80 dirr
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CF 6.625 GHz 1001 pts 2.0s/
CF 6,625 GHz 691 pts Span 204 MHz Marker
Channal Power Type | Ref | vrc | X-valui | v-valwe | Function | Function Result |
\ TR — XN BT Y !
Bandwidth 10.00 MHz Power -51.55 dBm Tx Total -61.55 dBm | | o1 osmil g 11,86 5 | ~31,03 dB
)| ] e ) — ] [

Remark: M1: Injection of AWGN signal, D1: Removal of AWGN signal
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4.2.8 Worst Case of Contention Based Protocol Transmission Bandwidth

Verify transmission absence when Incumbent signal at different frequency (frequency domain plots).

1. When Incumbent Signal inject at lowest frequency, the whole 80MHz bandwidth stop transmission;

2. When Incumbent Signal inject at middle frequency, the transmission bandwidth reduced to 20MHz;

3. When Incumbent Signal inject at highest frequency, the transmission bandwidth reduced to 40MHz;

UNII 8_CH199 (6945MHz / BW=80MHz)

Non-Incumbent Signal (full B0MHz)

Incumbent Signal @ Lowest Frequency

Spectrum %= [ spectrum =
Ref Lovel 20.00 dBm Offset 11,50 dB w RBW 100 kHz Rof Lovel 20.00 dbm  Offset 11.50 0B & RBW 100 k=
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4.3 Radiated Band Edges and Spurious Emission Measurement

4.3.1Limit of Radiated Band Edges and Spurious Emission

Emissions which fall in the restricted bands must also comply with the limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/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

4.3.2Measuring Instruments

The section 5.0 of List of Measuring Equipment of this test report is used for test.

4.3.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 11.11 & 11.12

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.

3. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.

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

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
For testing below 1GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and reported.

7. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in average mode also complies with the limit in
average mode), then peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and reported.

8. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;
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(2) Set RBW=100 kHz for f < 1 GHz; VBW > RBW,; Sweep = auto; Detector function = peak;

Trace = max hold;

(3) Set RBW =1 MHz, VBW=3MHz for f > 1 GHz for peak measurement.

For average measurement:

. VBW = 10 Hz, when duty cycle is no less than 98 percent.

. VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum

transmission duration over which the transmitter is on and is transmitting at its maximum

power control level for the tested mode of operation.

4.3.4Test Setup

For radiated emissions below 30MHz

! R Antenna

i

|

)
im

i
Metal Full Soldered Ground Plane

For radiated emissions from 30MHz to 1GHz

i

EUT

S0cm

| —

Specirum Analyzer / Receiver

R Antenna

3m

1
Metal Full Soldered Ground Plane

R e

Spectrum Analyzer j Receiver
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For radiated emissions above 1GHz

X Antenns

1-4m

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver

4.3.5Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line was not reported.
There is a comparison data of both open-field test site and semi-Anechoic chamber, and the result

came out very similar.

4.3.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix A.

4.3.7 Test Result of Radiated Spurious Emission (30MHz ~ 10th Harmonic)

Please refer to Appendix A.

4.3.8Duty Cycle

Mode Duty Cycle
LoRa DTS SF7 100%
LoRa DTS SF11 100%
LoRa OFDM-LR 100%
LoRa FSK 50kbps 100%

Please refer to Appendix B for duty cycle plots of Zigbee.
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4.4 Antenna Requirements
4.4.1 Standard Applicable

§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.
4.4.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used. The EUT complies with the requirement of 15.203.
4.43 Antenna Gain

<CDD Modes >
FCC KDB 662911 D01 Multiple Transmitter Output vO2rO1.
For CDD transmissions, directional gain is calculated as
For power, the directional gain GANT is set equal to the antenna having the highest gain, i.e.,
Directional gain = Gant max(Ant.1 Gain, Ant.2 Gain,...) + Array Gain, as following table for Power,
where Array Gain = 0 dB (i.e., no array gain) for NANT < 4;
For PSD, the directional gain calculation is following,
Directional gain = 10 log[(10%*2° + 10%%/2° + ... + 10°"/%)2 INu\1] dBi, as following table for PSD.
Nant = Nnumber of transmit antennas
Nss = number of spatial streams. (The worst case directional gain will occur when NSS = 1)
For completely uncorrelated transmissions, directional gain is calculated as,

Directional gain = GanT max(Ant.1 Gain, Ant.2 Gain,...), as following table

DG DG

for for

Ant. O Ant. 1 Power PSD

(dBi) (dBi) (dBi) (dBi)

UNII-5 4.68 3.54 4.68 7.14
UNII-6 5.39 2.05 5.39 6.89
UNII-7 6.46 2.46 6.46 7.70
UNII-8 4.60 3.10 4.60 6.89

Calculation example (UNII-5):
DG for Power = Gant max(Ant.1 Gain, Ant.2 Gain,...) + Array Gain = 4.68dBi.(NANT < 4)
DG for PSD = 10*Log[(10%°%° + 10%M 2% + ... + 10°""%)2 INan1]

= 10*Log[(10“¢¥2%+10G-5¥29)2/2] = 7 14dBi
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5 List of Measuring Equipment

Instrument | Manufacturer| Model No. Serial No. |Characteristics Cal:)b;fetion Test Date Due Date Remark
SA‘;‘;;FZ“QT R&S FSV40 101078 | 10Hz~40GHz | Apr. 06, 2023 JJa;r;.1125;122002244~ Apr. 05, 2024 (CToﬁngSt‘;‘;
P“'Zifgrwer Anritsu MA2411B | 1339473 | 30MHz~40GHz | Dec. 26, 2023 JJa;r;.llzs"zzoozz“; Dec. 25, 2024 ?To'?gi‘cst;‘;
Power Meter |  Anritsu ML2agsA | 1542004 | SR | Dec. 26,2023 | 3 2| Dec. 25, 2024 ?Tol_'l‘gi‘_cé;‘;
Attenuator | MICROWAV | EMVE2214-10 | 2 |SOMAZZOSCH | ke 95 2093 |20 18 Z007| e, 21, 2024 (CTol_’I‘gfcst‘;‘)j
Rei';’:illf;gA KEYSIGHT N9038A MY5§;SOO 20Hz~8.4GHz | Apr. 04, 2023 %i%i%,zz%zzi Apr. 03, 2024 (oggﬂggf’gz)
Exﬁiﬁ’;zcé’r“m KEYSIGHT N9O10A MY5§‘61502 10Hz~44GHz; | Apr. 04, 2023 32%‘.31%,22%223{ Apr. 03, 2024 (Oggﬂgg?gz)
Loop Antenna R&S HFH2-Z2 | 100354 | 9kHz-30MHz | Jul. 28, 2022 |°P% 3% 2087 gul. 27, 2024 (Og‘gﬂggf’gz)
Bilog Antenna | TeseQ CBL6112D | 35408 | 30MHz-2GHz |Aug. 20, 2023 '?]3%'.?&22%2234” Aug. 19, 2025 (o?gﬂgg?ga
33;"%@?}?}2 SCHV&RZBE BBHA9120D 91205'3'135 1GHz~18GHz | Apr. 08, 2023 ?13%.31%,22%22? Apr. 07, 2024 (ogéﬂ?)g?s”z)
HF Amplifier MTEQ | TTAIBE0S5H | 1871023 | 18GHz-40GHz | Jul. 07, 2023 %Z‘;'_e’l%‘zz%zz?z Jul. 06, 2024 (Oggﬂgg‘_’gz)
SHF-EHF Horn | com-power AH-840 101071 | 18Ghz-40GHz | Apr. 08, 2023 32%‘.31%,22%223{ Apr. 07, 2024 (Oggﬂgg?gz)
Amplifier Burgeon BPA-530 | 102211 ~??(58(]51\H/IT-|2 Oct. 18, 2023 '%zcn'i%‘zz%zzﬁ’ Oct. 17, 2024 (Og‘gﬂggf’gz)
HE Amplfier | MITEQ | " 0RO 1943528 | 1GHz-18GHz | Oct. 18, 2023 020 53 20857 oct. 17, 2024 (oggﬂgg‘_’gz)
T o I il CE Y e R P
Turn Table EM EM1000 N/A | 0~360 degree NCR %Z‘;'_?’l%,zz%zzi; NCR (Oggﬂggf’snz)
Antenna Mast EM EM1000 N/A 1m~4m NCR %i%‘i%é%ﬁf NCR (oﬁéﬂggf’s”z)
AS Fouer Chroma steo1 (100000021 i | oct 18,2023 |58 35 00| Oct 17, 2024 (053ﬂ83?§z>
Signal Analyzer R&S FSV7 101473 | 10Hz~7GHz |Dec. 27, 2022 | Nov. 15, 2023 | Dec. 26, 2023 (DFggi s2)
VZZiSr-gigR:al Keysight N51828  |MYOP200%  oktiz-6GHz | Apr. 04,2023 | Nov. 15, 2023 | Apr. 03, 2024 (DFggi s2)
Generator
Combiner TOJON | Ps-2am-0460 | S75U90M | 0.4-6GHz | Sep. 05, 2023 | Nov. 15, 2023 | Sep. 04, 2024 (DFggi s2)
NCR: No Calibration Required
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6 Uncertainty of Evaluation

The measurement uncertainties shown below were calculated in accordance with the requirements of

ANSI 63.10-2013. All the measurement uncertainty value were shown with a coverage K=2 to indicate

95% level of confidence. The measurement data show herein meets or exceeds the CISPR

measurement uncertainty values specified in CISPR 16-4-2 and can be compared directly to specified

limit to determine compliance.

Uncertainty of Conducted Measurement

Test Item

Uncertainty

Conducted Power

+1.34 dB

Uncertainty of Conducted Measurement

Test Item

Uncertainty

Contention Based Protocol

0.62dB

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

5.0dB

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

4.9dB

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 5 0dB
of 95% (U = 2Uc(y)) '
----------- THE END -----------
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= as. FCC RF Test Report Report No. : 382312A

Appendix A. Radiated Spurious Emission

Relative Humidity : 48~50%
Temperature : 20~25C

Test Engineer : Reid Huang

<For Zigbee test results>:

Test Modes:
Mode (BMaSS) Function Modulation Channel Frequency Data Rate | Remark
1 2400-2483.5 ZigBee O-QPSK 11 2405 250k -
2 2400-2483.5 ZigBee O-QPSK 17 2445 250k -
3 2400-2483.5 ZigBee O-QPSK 25 2475 250k -
4 2400-2483.5 ZigBee O-QPSK 25 2475 250k LF

Summary of each worse mode:

Mode Function Ch. ('lz\;a(l) (dléfx;e/:ﬂ) (déluncllltm) M(::\jré])ln Pol. Z?/Zk Result Remark
1 ZigBee 11 | 2366.18 45.43 54.00 -8.57 V | Average | Pass Band Edge
1 ZigBee 11 | 4810.00 42.40 74.00 -31.60 \Y, Peak Pass Harmonic
2 ZigBee 17 | 2381.54 46.44 54.00 -7.56 V | Average | Pass Band Edge
2 ZigBee 17 | 7335.00 44.16 74.00 -29.84 H Peak Pass Harmonic
3 ZigBee 25 | 2483.52 47.41 54.00 -6.59 V | Average @ Pass Band Edge
3 ZigBee 25 | 7425.00 43.97 74.00 -30.03 H Peak Pass Harmonic
4 ZigBee 25 31.94 25.65 40.00 -14.35 \Y, Peak Pass LF
Sporton International Inc. (ShenzZhen) Page Number 1 Al of A62

TEL : +86-755-8637-9589
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FCC RF Test Report

sPaaToN Lag. Report No. : 382312A
1
Mode Band Edge
2400-2483.5_ZigBee _CH11_2405MHz
Pol. Horizontal Fundamental
12‘Level (i) Date: 2024-01-04 12;L9V\9| () Date: 2024-01-04
1094 1094 1
938 18
18 LA PEAK-74
625 625
1
Oyt g
49 [T ——— —— WWM
Peak
3 3
166 156
o m. 262 1. 34 M5 100 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Remark Freq Level Line Margin Level Factor Loss Factor Remark
MeBAnBNE B Bl B B B @ dg W BU B B BN B B B @ kg
1 D835 5116 74.00 -2.84 47.69 30.35 479 33.67 348 246 Peak 1 2405.00 104.84 ------ ------ 101.33 3236 4.81 33.66 348 246 Peak
nsLe"el (i) Date: 2024-01-04 nsLe"el () Date: 2024-01-04
1094 1094 i
938 138
1 £
625 625
AVG 54
49 1 49
Avg ] TP T S R P e
3 i3
166 156
o a8 2362, 273, 234, W5 100 1400. 1800. 200, 200, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Renark Freq Level Line Margin Level Factor Loss Factor Renark
Wb BN B Bl B B B @ g Mo BB B BN Bh B B @ g
1 1366.18 40.57 54.00 -13.43 37.13 32.35 477 33.68 348 246 Average 1 2405.00 103.01 ------ ------ 99.50 3236 4.81 33.66 348 246 Average
Sporton International Inc. (ShenZhen) Page Number 1 A2 of A62
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

Mode Band Edge
2400-2483.5_ZigBee _CH11_2405MHz
Pol. Vertical Fundamental
12‘Level (i) Date: 2024-01-04 ncm“" () Date: 2024-01-04
1
1094 1094
938 18
18 LA PEAK 74
625 i 625
bbb A bt gt b 0
469 49
Peak
3 3
166 156
o m. 262 1. 14 M5 100 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Remark Freq Level Line Margin Level Factor Loss Factor Remark
MeBAnBNE B Bl B B B @ dg W BU B B BN B B B @ kg
1 D139.64 55.82 74.00 -18.18 52.38 30.35 477 3.68 172 37 Peak 1 2405.00 112.35 ------ - 108.84 3236 4.81 33.66 171 37 Peak
12‘L9V6| (i) Date: 2024-01-04 usLe"el () Date: 2024-01-04
!
1094 1094
938 138
1 £
625 625
AVG 54
49 1 9
Avg
3 i3
166 156
o a8 2362, 213, 234, W5 100 1400. 1800. 200, 200, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Renark Freq Level Line Margin Level Factor Loss Factor Renark
Wb BN B Bl B B B @ g Mo BB B BN Bh B B @ g
1 1366.18 45.43 54.00 -8.57 4199 32.35 477 3.68 1712 37 Average 1 2405.00 119,46 ------ ------ 106,95 32.36 4.81 33.66 172 37 Average
Sporton International Inc. (ShenzZhen) Page Number : A3 of A62

TEL : +86-755-8

637-9589

FAX : +86-755-8637-9595
FCC ID : 2A4DH-7323




= as. FCC RF Test Report Report No. : 382312A
Mode Harmonic
2400-2483.5_ZigBee _CH11_2405MHz
Pol. Horizontal Vertical
- Lo @Bl Date: 20240104 Lo di) Date: 2024-01-04
1225 1225
1050 1050
i1 115
PEAK T4 PEAK 74
100 14
AVG_54 AVG_54
Peak 525 525 1
1
Avg 30 30
175 175
3l 6000, 9000. 12000, 16000, 18000 3000 6000, 9000, 12000, 16000, 18000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preamp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Renark Freq Level Line Margin Level Factor Loss Factor Renark
Mo B B bW B B B o dg Mol Bih B bW B & B o deg
1 4810.00 4175 74.00 -32.25 57.07 34.41 7.7 57.47 .- - Peak 1 4810.00 42.40 74.00 -31.60 57.72 34.41 1.4 57.47 -- Peak
Sporton International Inc. (ShenzZhen) Page Number 1 Ad of A62
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= as. FCC RF Test Report Report No. : 382312A

Mode Band Edge - L

2400-2483.5_ZigBee GSFK _CH17_2445MHz

Pol. Horizontal Fundamental
12‘Level (i) Date: 2024-01-04 nﬁLeveI () Date: 2024-01-05
1094 1094 {
938 18
18 LA PEAK 74
625 625
! M/ WWWMMMWW
S e e Lk e Wi puirighitdsnbil
Peak
3 3
166 156
o 13 2366, 2%, 420, 450 100 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Remark Freq Level Line Margin Level Factor Loss Factor Remark
MeBAnBNE B Bl B B B @ dg W BU B B BN B B B @ kg
1 138671 49.40 74.00 -24.60 45.97 32.36 479 33.67 336 246 Peak 1 2445.00 104.76 ------ ------ 10104 3238 4.87 33.63 3% 46 Peak
12".9“' (i) Date: 2024-01-04 12;”“' () Date: 2024-01-04
1094 1094 i
938 138
1 £
625 625
AVG 54
49 1 49 W
Avg — -
3 i3
166 156
o 213 2366, 204, 42 L 100 1400. 1800. 200, 200, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Renark Freq Level Line Margin Level Factor Loss Factor Renark
Wb BN B Bl B B B @ g Mo BB B BN Bh B B @ g
1 1389.%4 38.91 54.00 -15.09 35.42 32.36 4.80 33.67 336 246 Average 1 2445.00 103.00 ------ ------ 99.38 3238 487 33.63 336 246 Average
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

2
Mode Band Edge - R
2400-2483.5_ZigBee _CH17_2445MHz
Pol. Horizontal Fundamental
12‘Level (i) Date: 2024-01-04
1094
938
18 PEAK-BE-T4
625
1
49 ot
Peak Blank
3
166
un U4, 58, UL 2486, 2500
Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos
Freq Level Line Margin Level Factor Loss Factor Remark
MeBAnBNE B Bl B B B @ dg
1 M90.41 48.30 74.00 -25.70 44.58 32.00 4.93 3361 336 246 Peak
12‘L9V6| (i) Date: 2024-01-04
1094
938
1
625
AVG_BE 54
49
Avg ! Blank
3
166
0 U4, 58, Ui 2486 200
Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos
Freq Level Line Margin Level Factor Loss Factor Renark
Wb BN B Bl B B B @ g
1 488.73 37.84 54.00 -16.16 34.12 32.40 4.93 33.61 336 246 Average

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID : 2A4DH-7323
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

Mode Band Edge - L
2400-2483.5_ZigBee _CH17_2445MHz
Pol. Vertical Fundamental
1Z‘Level (i) Date: 2024-01-04 nFLeveI () Date: 2024-01-04
1
1094 1094
938 18
18 LA PEAK 74
) 1 ) MWWWMWMJMMWWWMMMW
4mwwwwwwwﬁmﬁwwwmmw L RPN
Peak
3 3
166 156
o 13 2366, 2%, 420, 450 100 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Remark Freq Level Line Margin Level Factor Loss Factor Remark
MeBAnBNE B Bl B B B @ dg W BU B B BN B B B @ kg
1 137538 5.62 74.00 -17.38 53.17 30.35 478 33.68 168 46 Peak 1 2445.00 112.89 ------ - 109.27 3238 4.87 3.63 188 46 Pesk
12".9“' (i) Date: 2024-01-04 IZFLevel () Date: 2024-01-04
1
1094 1094
938 138
1 £
625 625
AVG 54
48 ! 8
Avg L.
3 i3
166 156
o 213 2366, 204, 42, L 100 1400. 1800. 200, 200, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Renark Freq Level Line Margin Level Factor Loss Factor Renark
Wb BN B Bl B B B @ g Mo BB B BN Bh B B @ g
1 D13BLS4 46.44 54.00 -7.56 42.97 32.35 479 33.67 168 46 Average 1 2445.00 11110 ----en =oee- 107.49 3238 4.87 33.63 168 46 Average
Sporton International Inc. (ShenzZhen) Page Number 1 A7 of A62
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wamanas. FCC RF Test Report

Report No. : 382312A

2
Mode Band Edge - R
2400-2483.5_ZigBee _CH17_2445MHz
Pol. Vertical Fundamental
12‘Level (i) Date: 2024-01-04
1094
938
18 PEAK-BE-T4
625 |
Pt
469
Peak Blank
3
166
un U4, 58, UL 2486, 2500
Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos
Freq Level Line Margin Level Factor Loss Factor Remark
MeBAnBNE B Bl B B B @ dg
1 249286 56.21 74.00 -17.79 52.49 32.40 4.93 33.61 46 Peak
12‘L9V6| (i) Date: 20240105
1094
938
1
625
AVG_BE 54
1
49 e
Avg Blank
3
166
0 U4, 58, Ui 2486 200
Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos
Freq Level Line Margin Level Factor Loss Factor Renark
Wb BN B Bl B B B @ g
1 2483.50 46.02 54.00 -7.98 42.32 32.39 4.9 3.61 46 Average

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID : 2A4DH-7323
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SPORTON LAB. FCC

RF Test Report

Report No. : 382312A

2
Mode Harmonic
2400-2483.5_ZigBee _CH17_2445MHz
Pol. Horizontal Vertical
.. Lol Vi) Date: 20240104 . Lol (Vi) Date: 20240104
1225 1225
1080 104
i35 5
PEAK T4 PEAK T4
100 100
" AVG_54 " AVG_54
Peak ) 1 I L ) 1 L APk
30 30
Avg
115 115
300 6000, S000. 12000, 15000. 18000 3000 6000, 9000, 12000. 15000. 18000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preamp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Renark Freq Level Line Margin Level Factor Loss Factor Renark
Midaifm B &5 G b & B o deg Midan B &5 W b & B e
1 489000 41.50 74.00 -32.50 56.89 3436 7.78 5753 .- - Peak 1 489000 42.13 74.00 -31.87 57.%2 M.36 778 .53 .- - Peak
1 733%.00 44.16 74.00 -29.8% 58.05 36.03 9.0 58.93 - -- Pesk 1 7335.00 £.70 74.00 -30.30 57.59 36.03 9.001 58.93  -- - Pesk
Sporton International Inc. (ShenzZhen) Page Number 1 A9 of A62
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FCC RF Test Report

sPaaToN Lag. Report No. : 382312A
3
Mode Band Edge
2400-2483.5_ZigBee _CH25_2475MHz
Pol. Horizontal Fundamental
12‘Level (i) Date: 202401403 ngLe"e' () Date: 2024-01403
1094 1094 ;
938 18
18 PEAK-BE-T4 £ PEAK 74
625 625
! W
469 10 —— ol i *“"J
Peak
3 3
166 156
0 68, L U4, 2492, 2500 100 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Remark Freq Level Line Margin Level Factor Loss Factor Remark
MeBAnBNE B Bl B B B @ dg W BU B B BN B B B @ kg
1 8440 51.20 74.00 -2.80 47.49 32.00 491 33.61 100 334 Peak 1 2475.00 101.10 ------ ------ 97.42 3039 491 3362 100 334 Peak
12;”"‘*' (i) Date: 202401403 usLe"el () Date: 2024-01403
1094 1094
1
938 138
1 £
625 625
AVG_BE 54 AVG 54
48 | X PJLMM
3 i3
166 156
50 L U6 U4, LA 200 100 1400. 1800. 200, 200, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Renark Freq Level Line Margin Level Factor Loss Factor Renark

1 248352 #1.15 54.00 -12.85 37.45 3.9

d B dim B B o deg
4.9 33.61 100

314 Average

Miz dBuv/m dBuv/m B dBv dB/m B BB o deg
1 M75.00 9935 ---nev -ooees 95.67 339 491 33.62 100 34

Rverage

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID : 2A4DH-7323
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

Mode Band Edge
2400-2483.5_ZigBee _CH25_2475MHz
Pol. Vertical Fundamental
12‘Level (i) Date: 202401403 nFLeveI () Date: 2024-01403
1
1094 1094
938 18
18 PEAK-BE-T4 £ PEAK 74
25 1 525M%
469 49
Peak
3 3
166 156
0 68, L U4, 2492, 2500 100 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Remark Freq Level Line Margin Level Factor Loss Factor Remark
MeBAnBNE B Bl B B B @ dg W BU B B BN B B B @ kg
1 M83.88 56.48 74.00 -17.50 52.77 30.40 491 33.61 100 138 Peak 1 2475.00 110.53 ------ ------ 106.85 3239 4.91 33.62 100 138 Pek
12‘L9v9| (i) Date: 202401403 usLe"el () Date: 2024-01403
1
1094 1094
938 138
1 £
625 625
AVG_BE 54 AVG 54
49 e A 49 %
Avg
3 i3
166 156
50 L L3 U4, LA 200 100 1400. 1800. 200, 200, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp APos TPos Linit Read  Ant Cable Preamp APos TPos
Freq Level Line Margin Level Factor Loss Factor Renark Freq Level Line Margin Level Factor Loss Factor Renark
Wb BN B Bl B B B @ g Mo BB B BN Bh B B @ g
1 M83.52 41.41 54.00 -6.59 43.71 32.39 4.9 33.61 160 138 Average 1 2475.00 108.81 ------ ------ 105.13 3239 4.91 33.62 100 138 Average

Sporton International Inc. (ShenzZhen)

TEL : +86-755-8

637-9589

FAX : +86-755-8637-9595
FCC ID : 2A4DH-7323
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SPORTON LAB.

FCC RF Test Report Report No. : 382312A

Pol. Horizontal Vertical
Data: 17 - )
4 Level [dBuVim) B iy Data: 18 -
4gLEve [aBuvim) Date: 2024.01.03
1225
{233
105.0
1
a7
ol
| PEAK_T4 ki
Peak &5 . — — WG P —— A [ S —— AV 54
\ 1 ?f ) rostog —-MWWW }r ) LR e NP
Avg 35.0) 1 ¥
175 ! 1.
3000 T600, 12200, 16800, 21400, 26000
3000 7600, 1m:.mm. 16800, 21400, 26000 S
= Over Limit ReadAntenna Cable Preamp AfPos T/Pos
over Limit ReadAntenna Cable . AfPos  T/Pos -
Fred Level tine laend b s s :m-w Remark Freq ch_el. Limit Line Level Factor Loss Factor Remark
e e —a—— ——— Mz dBuV/m dB dBuv/m  dBuV  dB/m de dB cm deg
Mz dBul/m d8 dBu/m  dBuV  dB/m da & em deg
1 4950.90 43.33 -39.67 74.00 58.56 34,43 7.80 57.56 --—  --- Peak
1 4958.88 42.11 -31.59 74.88 57.44 34.43 7.88 57.56 = —-= Peak 2 F425.89 43.92 -30.98 74.88 57.39 35.41 5.13 5§.57 AT —= Peak
2 7425.80 43.97 -39.83 74.98@ 58.34 35.41 9.19 58.97 = —== Peak
Note: Only the worst case has assessed 18G ~26GHz to test.
Sporton International Inc. (ShenzZhen) Page Number 1 Al12 of A62
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SPORTON LAB.

FCC RF Test Report Report No. : 382312A

Pol. Horizontal Vertical

Data: 1
Data: 2

Level (dBuV/m) Date: 2024-01-11
Le Date: 2024-01-11
FCC/CLASS B
FCC|CLASS-B|
I
[
I

'30 224, 218, 612, 806. 1000 30 724 a8 2 800, 1000
Frequency (MHz) Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuVv/m dB dBuVv/m dBuv dB/m ds ds cm deg MHz dBuV/m dB dBuv/m  dBuvV  dB/m
Peak 1 46.45 19.33 -20.67 48.08 34.82 19.62 ©8.69 35.80 1 31.54 25.65 -14.35 26.06 41.88 18.01
2 144.46 25.86 -13.44 43.58 48.68 18.51 1.26 34.71 2 148.58 26.62 -16.88 43.58 41.90 18.20
3 303.54 24.62 -21.38 46.00 38.21 19.20 1.51 34.60 3 184.23 23.38 -20.12 43.50 39.72 16.93
a 344,28 27.39 -18.61 46.00 39.98 20.@9 1.92 34.60 4 307.42 23.72 -22.28 46.60 37.21 19.29
s 616.85 26.93 -19.07 46.88 32.72 26.14 2.64 34.57 s 36 27.64 -18.36 46.00 33.54 26.09
6 952.47 3@.48 -15.52 46.80 31.72 29.78 3.27 34.29 6 774.96 29.56 -16.44 46.80 33.20 27.72

Sporton International Inc. (ShenzZhen) Page Number 1 Al13 of A62
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

<For LoRa test results>:

LoRa DTS SF=7 (LF 30Mhz-1Ghz@ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBuV/m)| (dB) |(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A) (H/V)
131.85 28.53 |-14.97| 435 4457 | 17.49 121 | 34.74 - - P | H
304.51 31.91 |-14.09 46 4547 | 19.23 181 34.6 - - P | H
* 902.5 117.53 - - 120.01 | 28.67 3.15 34.3 - - P | H
902.5MHz
131.85 29.15 |-14.35| 435 4519 | 17.49 121 | 34.74 - - P |V
304.51 33.37 |-12.63 46 46.93 | 19.23 181 34.6 - - P |V
* 902.5 114.86 - - 117.34 | 28.67 3.15 34.3 - - P |V
131.85 29.26 |-14.24| 435 45.3 17.49 121 | 34.74 - - P | H
286.08 33.27 |-12.73 46 47.45 | 18.69 1.76 | 34.63 - - P | H
* 914.5 114.8 - - 116.96 | 28.96 3.18 34.3 - - P | H
914.5MHz
150.28 28.99 |-1451| 435 43.43 | 18.98 1.28 34.7 - - P |V
291.9 29.06 |-16.94 46 43.03 | 18.88 1.77 | 34.62 - - P |V
* 914.5 118.28 - - 120.44 | 28.96 3.18 34.3 - - P |V
131.85 29.26 |-14.24| 435 45.3 17.49 121 | 34.74 - - P | H
291.9 33.07 |-12.93 46 47.04 | 18.88 1.77 | 34.62 - - P | H
* 926.5 111.19 - - 113.05 | 29.23 3.21 34.3 - - P | H
926.5MHz 157.07 26.68 |-16.82| 435 41.5 18.57 1.31 34.7 - - P |V
304.51 3158 |-14.42 46 45.14 | 19.23 1.81 34.6 - - P |V
* 926.5 115.07 - - 116.93 | 29.23 3.21 34.3 - - P |V
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 30dB.
Sporton International Inc. (ShenzZhen) Page Number 1 Al4 of A62
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

LoRa DTS SF=7 (Band Edge @ 3m)

Note | Frequency Level Margin Limit Read | Antenna | Cable |Preamp | Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
862.26 51.26 |-46.27| 97.53 53.69 28.76 311 34.3 - - P H
* 902.5 117.53 120.01 | 28.67 3.15 34.3 - - P H
942.77 49.48 |-48.05| 97.53 50.94 29.6 3.24 34.3 - - P H
902.5MHz
862.26 48.04 |-46.82| 94.86 50.47 28.76 3.11 34.3 - - P \%
* 902.5 114.86 117.34 | 28.67 3.15 34.3 - - P \%
941.8 48.07 |-46.79| 94.86 49.55 29.58 3.24 34.3 - - P \%
873.9 4572 |-49.08 94.8 48.18 28.72 3.12 34.3 - - P H
* 914.5 114.8 116.96 | 28.96 3.18 34.3 - - P H
954.41 46.85 |-47.95 94.8 48.08 29.79 3.27 | 34.29 - - P H
914.5MHz
874.87 51.52 |-46.76| 98.28 53.98 28.72 3.12 34.3 - - P \%
* 914.5 118.28 120.44 | 28.96 3.18 34.3 - - P \%
954.41 4999 |-48.29| 98.28 51.22 29.79 3.27 | 34.29 - - P \%
887.48 43.26 |-47.93| 91.19 45.75 28.67 3.14 34.3 - - P H
* 926.5 111.19 113.05 | 29.23 3.21 34.3 - - P H
967.02 41.9 -49.29| 91.19 43.01 29.86 3.29 | 34.26 - - P H
926.5MHz
886.51 48.6 -46.47| 95.07 51.08 28.68 3.14 34.3 - - P \%
* 926.5 115.07 116.93 | 29.23 3.21 34.3 - - P \%
967.02 4541 |-49.66, 95.07 46.52 29.86 3.29 | 34.26 - - P \%
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

LoRa DTS SF=7 (Harmonic @ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBuV/m)| (dB) |(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A) (H/V)
1805 36.56 |-60.97| 97.53 60.91 29.4 4.21 | 57.96 - - P | H
2707.5 39.29 |-34.71 74 60 31.6 5.2 57.51 - - P | H
3610 40.98 -33.02 74 59.07 | 32.77 6.19 | 57.05 - - P | H
902.5MHz
1805 37.28 |-37.28| 94.86 61.63 29.4 421 | 57.96 - - P |V
2707.5 39.22 |-34.78 74 59.93 31.6 5.2 57.51 - - P |V
3610 41.85 |-32.15 74 59.94 | 32.77 6.19 | 57.05 - - P |V
1829 36.3 -58.5 94.8 60.46 29.6 421 | 57.97 - - P | H
2743.5 39.28 |-34.72 74 59.92 31.6 5.24 | 57.48 - - P | H
3658 40.39 |-33.61 74 58.43 | 32.82 6.18 | 57.04 - - P | H
914.5MHz
1829 36.46 |-61.82| 98.28 60.62 29.6 421 | 57.97 - - P |V
2743.5 39.2 -34.8 74 59.84 31.6 5.24 | 57.48 - - P |V
3658 4241 | -31.59 74 60.45 | 32.82 6.18 | 57.04 - - P |V
1853 36.46 |-54.73| 91.19 60.48 29.7 425 | 57.97 - - P | H
2779.5 39.4 -34.6 74 59.9 31.67 5.28 | 57.45 - - P | H
3706 41.42 | -32.58 74 59.38 | 32.89 6.17 | 57.02 - - P | H
926.5MHz 1853 36.51 |-58.56| 95.07 60.53 29.7 425 | 57.97 - - PV
2779.5 39.48 |-34.52 74 59.98 | 31.67 5.28 | 57.45 - - P |V
3706 40.78 |-33.22 74 58.74 | 32.89 6.17 | 57.02 - - P |V
1. No other spurious found.
Remark [2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

LoRa DTS SF= 11 (LF 30Mhz-1Ghz@ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |[Preamp| Ant | Table [Peak| Pol.
Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m )| (dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg) [(P/A)(H/V)
159.01 2481 |-18.69 435 39.74 18.45 1.32 34.7 - - P | H
304.51 27.51 |-18.49 46 41.07 19.23 181 34.6 - - P | H
* 903.3 115.25 - - 117.69 28.7 3.16 34.3 - - P | H
903.3MHz
131.85 28.89 |-14.61 435 44.93 17.49 121 | 34.74 - - P |V
304.51 3255 [-13.45 46 46.11 19.23 181 34.6 - - P |V
* 903.3 118.55 - - 120.99 28.7 3.16 34.3 - - P |V
131.85 29.58 |-13.92 435 45.62 17.49 121 | 34.74 - - P | H
304.51 33.88 |-12.12 46 47.44 19.23 181 34.6 - - P | H
* 914.5 115.53 - - 117.69 | 28.96 3.18 34.3 - - P | H
914.5MHz
150.28 28.06 |-15.44 435 42.5 18.98 1.28 34.7 - - P |V
304.51 30.96 |-15.04 46 4452 19.23 181 34.6 - - P |V
* 914.5 118.36 - - 120.52 | 28.96 3.18 34.3 - - P |V
131.85 29.62 |-13.88 435 45.66 17.49 121 | 34.74 - - P | H
291.9 33.8 -12.2 46 47.77 18.88 1.77 | 34.62 - - P | H
* 926.5 112.44 - - 114.3 29.23 3.21 34.3 - - P | H
926.5MHz
150.28 28.85 |-14.65 435 43.29 18.98 1.28 34.7 - - P |V
304.51 31.46 |-14.54 46 45.02 19.23 1.81 34.6 - - P |V
* 926.5 114.98 - - 116.84 | 29.23 3.21 34.3 - - P |V
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 30dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

LoRa DTS SF=11 (Band Edge @ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m)| (dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
862.26 43.47 |-51.78| 95.25 45.9 28.76 311 34.3 - - P H
* 903.3 115.25 117.69 28.7 3.16 34.3 - - P H
942.77 43.34 |-51.91| 95.25 44.8 29.6 3.24 34.3 - - P H
903.3MHz
862.26 4922 |-49.33| 98.55 51.65 28.76 3.11 34.3 - - P Vv
* 903.3 118.55 120.99 28.7 3.16 34.3 - - P Vv
942.77 49.38 |-49.17| 98.55 50.84 29.6 3.24 34.3 - - P \%
873.9 46.33 -49.2 95.53 48.79 28.72 3.12 34.3 - - P H
* 914.5 115.53 117.69 | 28.96 3.18 34.3 - - P H
954.41 47.69 |-47.84 95.53 48.92 29.79 3.27 | 34.29 - - P H
914.5MHz
874.87 51.32 |-47.04| 98.36 53.78 28.72 3.12 34.3 - - P \%
* 914.5 118.36 120.52 | 28.96 3.18 34.3 - - P \%
954.41 50.87 |-47.49| 98.36 52.1 29.79 3.27 | 34.29 - - P Vv
886.51 43.81 |-48.63| 92.44 46.29 28.68 3.14 34.3 - - P H
* 926.5 112.44 114.3 29.23 3.21 34.3 - - P H
967.02 42.23 |-50.21| 92.44 43.34 29.86 3.29 | 34.26 - - P H
926.5MHz
887.48 47.23 |-47.75| 94.98 49.72 28.67 3.14 34.3 - - P Vv
* 926.5 114.98 116.84 | 29.23 3.21 34.3 - - P Vv
967.02 4587 |-49.11| 94.98 46.98 29.86 3.29 | 34.26 - - P \%
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

LoRa DTS SF= 11 (Harmonic @ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |[Preamp| Ant | Table [Peak| Pol.
Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m )| (dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg) [(P/A)(H/V)
1806.6 36.45 -58.8 95.25 60.8 294 421 | 57.96 - - P | H
2709.9 39.21 |-34.79 74 59.91 31.6 52 57.5 - - P | H
3613.2 41.19 |-32.81 74 59.28 32.77 6.19 | 57.05 - - P | H
903.3MHz
1806.6 36.36 |-62.19| 98.55 60.71 294 421 | 57.96 - - P |V
2709.9 38.36 |-35.64 74 59.06 31.6 52 57.5 - - P |V
3613.2 41.24 |-32.76 74 59.33 32.77 6.19 | 57.05 - - P |V
1829 37.2 -58.33| 95.53 61.36 29.6 421 | 57.97 - - P | H
27435 40.35 |[-33.65 74 60.99 31.6 5.24 | 57.48 - - P | H
3658 41.04 |-32.96 74 59.08 32.82 6.18 | 57.04 - - P | H
914.5MHz
1829 37.01 |-61.35| 98.36 61.17 29.6 421 | 57.97 - - P |V
27435 38.84 |-35.16 74 59.48 31.6 5.24 | 57.48 - - P |V
3658 41.17 |-32.83 74 59.21 32.82 6.18 | 57.04 - - P |V
1853 35.99 |-56.45 92.44 60.01 29.7 425 | 57.97 - - P | H
2779.5 39.85 |-34.15 74 60.35 31.67 5.28 | 57.45 - - P | H
3706 41.07 |-32.93 74 59.03 32.89 6.17 | 57.02 - - P | H
926.5MHz
1853 36.01 |-58.97| 94.98 60.03 29.7 425 | 57.97 - - P |V
2779.5 38.85 |-35.15 74 59.35 31.67 5.28 | 57.45 - - P |V
3706 40.71 |-33.29 74 58.67 32.89 6.17 | 57.02 - - P |V
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

FSK 50kbps (LF 30Mhz-1Ghz@ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m)| (dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
131.85 29.7 -13.8 435 45.74 17.49 121 | 34.74 - - P H
304.51 32.78 [-13.22 46 46.34 19.23 181 34.6 - - P H
902.2 113.22 - - 115.7 28.67 3.15 34.3 - - P H
902.2MHz
131.85 28.97 |-14.53 435 45.01 17.49 121 | 34.74 - - P Vv
304.51 30.83 |-15.17 46 44.39 19.23 181 34.6 - - P Vv
902.2 117.28 - - 119.76 | 28.67 3.15 34.3 - - P \%
144.46 2891 |-14.59 435 43.85 18.51 126 | 34.71 - - P H
286.08 3258 [-13.42 46 46.76 18.69 1.76 | 34.63 - - P H
915 117.59 - - 119.75 | 28.96 3.18 34.3 - - P H
915MHz
150.28 27.03 |-16.47 435 41.47 18.98 1.28 34.7 - - P \%
304.51 30.25 |-15.75 46 43.81 19.23 181 34.6 - - P \%
915 117.81 - - 119.97 | 28.96 3.18 34.3 - - P Vv
137.67 23.71 |-19.79 435 39.25 17.96 1.23 | 34.73 - - P H
283.17 2473 |-21.27 46 39.02 18.6 1.75 | 34.64 - - P H
927.8 117.48 - - 119.3 29.27 3.21 34.3 - - P H
927.8MHz
137.67 28.84 |-14.66 435 44.38 17.96 1.23 | 34.73 - - P Vv
281.23 2472 |-21.28 46 39.08 18.54 1.74 | 34.64 - - P Vv
927.8 110.89 - - 112.71 | 29.27 3.21 34.3 - - P \%
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
Sporton International Inc. (ShenzZhen) Page Number 1 A20 of A62

TEL : +86-755-8637-9589
FAX : +86-755-8637-9595
FCC ID : 2A4DH-7323




SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

FSK 50kbps (Band Edge @ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m)| (dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
862.26 46.85 |-46.37| 93.22 49.28 28.76 311 34.3 - - P H
* 902.2 113.22 115.7 28.67 3.15 34.3 - - P H
942.77 48.36 |-44.86| 93.22 49.82 29.6 3.24 34.3 - - P H
902.2MHz
862.26 52.13 |-45.15| 97.28 54.56 28.76 3.11 34.3 - - P Vv
* 902.2 117.28 119.76 | 28.67 3.15 34.3 - - P Vv
942.77 49.92 |-47.36| 97.28 51.38 29.6 3.24 34.3 - - P \%
874.87 49.47 |-48.12| 97.59 51.93 28.72 3.12 34.3 - - P H
* 915 117.59 119.75 | 28.96 3.18 34.3 - - P H
954.41 49.22 |-48.37| 97.59 50.45 29.79 3.27 | 34.29 - - P H
915MHz
874.87 49.17 |-48.64| 97.81 51.63 28.72 3.12 34.3 - - P \%
* 915 117.81 119.97 | 28.96 3.18 34.3 - - P \%
954.41 50.27 |-47.54| 97.81 51.5 29.79 3.27 | 34.29 - - P Vv
886.51 42.33 -48.4 90.73 44.81 28.68 3.14 34.3 - - P H
* 927.8 110.73 112.55 | 29.27 3.21 34.3 - - P H
967.02 4255 |-48.18| 90.73 43.66 29.86 3.29 | 34.26 - - P H
927.8MHz
887.48 47.06 |-48.07| 95.13 49.55 28.67 3.14 34.3 - - P Vv
* 927.8 115.13 116.95 | 29.27 3.21 34.3 - - P Vv
967.02 45,15 |-49.98| 95.13 46.26 29.86 3.29 | 34.26 - - P \%
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

FSK 50kbps (Harmonic @ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m)| (dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
1804.4 36.68 |-56.54| 93.22 61.03 294 421 | 57.96 - - P H
2706.6 39.03 |-34.97 74 59.74 31.6 52 57.51 - - P H
3608.8 40.52 |-33.48 74 58.65 32.74 6.19 | 57.06 - - P H
902.2MHz
1804.4 36.18 -61.1 97.28 60.53 294 421 | 57.96 - - P Vv
2706.6 40.19 |-33.81 74 60.9 31.6 52 57.51 - - P Vv
3608.8 41.27 |-32.73 74 59.4 32.74 6.19 | 57.06 - - P \%
1830 38.65 |-58.94| 97.59 62.81 29.6 421 | 57.97 - - P H
2745 40.39 |-33.61 74 61.03 31.6 5.24 | 57.48 - - P H
3660 41.69 |-32.31 74 59.73 32.82 6.18 | 57.04 - - P H
915MHz
1830 36.56 |-61.25| 97.81 60.72 29.6 421 | 57.97 - - P \%
2745 39.84 |-34.16 74 60.48 31.6 5.24 | 57.48 - - P \%
3660 41.15 |-32.85 74 59.19 32.82 6.18 | 57.04 - - P Vv
1855.6 36.59 |-54.14| 90.73 60.61 29.7 425 | 57.97 - - P H
2783.4 40.36 |-33.64 74 60.86 31.67 5.28 | 57.45 - - P H
3711.2 40.72 |-33.28 74 58.69 32.89 6.16 | 57.02 - - P H
927.8MHz
1855.6 36.3 -61.51| 97.81 60.32 29.7 425 | 57.97 - - P Vv
2783.4 38.94 |-35.06 74 59.44 31.67 5.28 | 57.45 - - P Vv
3711.2 41.23 |-32.77 74 59.2 32.89 6.16 | 57.02 - - P \%
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

OFDM-LR (LF 30Mhz-1Ghz@ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m)| (dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
144.46 28.39 |-15.11 435 43.33 18.51 126 | 34.71 - - P H
291.9 32 -14 46 45.97 18.88 1.77 | 34.62 - - P H
903.3 113.63 - - 116.07 28.7 3.16 34.3 - - P H
903.3MHz
131.85 28.85 |-14.65 435 44.89 17.49 121 | 34.74 - - P Vv
304.51 31.15 |-14.85 46 44.71 19.23 181 34.6 - - P Vv
903.3 118.14 - - 120.58 28.7 3.16 34.3 - - P \%
131.85 28.58 |-14.92 435 44.62 17.49 121 | 34.74 - - P H
286.08 3242 |-13.58 46 46.6 18.69 1.76 | 34.63 - - P H
914.5 114.51 - - 116.67 | 28.96 3.18 34.3 - - P H
914.5MHz
144.46 27.77 |-15.73 435 42.71 18.51 1.26 | 34.71 - - P \%
291.9 29.66 |-16.34 46 43.63 18.88 1.77 | 34.62 - - P \%
914.5 118.01 - - 120.17 | 28.96 3.18 34.3 - - P Vv
126.03 28.97 |-14.53 435 4552 17.02 1.18 | 34.75 - - P H
291.9 32.65 |-13.35 46 46.62 18.88 1.77 | 34.62 - - P H
926.5 113.96 - - 115.82 | 29.23 3.21 34.3 - - P H
926.5MHz
131.85 30.07 [-13.43 435 46.11 17.49 121 | 34.74 - - P Vv
304.51 32.35 |-13.65 46 4591 19.23 1.81 34.6 - - P Vv
926.5 114.65 - - 116.51 | 29.23 3.21 34.3 - - P \%
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

OFDM-LR (Band Edge @ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m)| (dBpV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)/(H/V)
863.23 44.26 |-49.37| 93.63 46.7 28.75 311 34.3 - - P H
* 903.3 113.63 116.07 28.7 3.16 34.3 - - P H
942.77 46.14 |-47.49| 93.63 47.6 29.6 3.24 34.3 - - P H
903.3MHz
863.23 52.07 |-46.07| 98.14 5451 28.75 3.11 34.3 - - P Vv
* 903.3 118.14 120.58 28.7 3.16 34.3 - - P Vv
942.77 50.53 |-47.61| 98.14 51.99 29.6 3.24 34.3 - - P \%
874.87 45.01 -49.5 94.51 47.47 28.72 3.12 34.3 - - P H
* 914.5 114.51 116.67 | 28.96 3.18 34.3 - - P H
954.41 46.82 |-47.69| 9451 48.05 29.79 3.27 | 34.29 - - P H
914.5MHz
874.87 50.9 -47.11| 98.01 53.36 28.72 3.12 34.3 - - P \%
* 914.5 118.01 120.17 | 28.96 3.18 34.3 - - P \%
954.41 50.5 -47.51| 98.01 51.73 29.79 3.27 | 34.29 - - P Vv
886.51 4452 |-49.44| 93.96 47 28.68 3.14 34.3 - - P H
* 926.5 113.96 115.82 | 29.23 3.21 34.3 - - P H
967.02 4423 |-49.73| 93.96 45.34 29.86 3.29 | 34.26 - - P H
926.5MHz
886.51 46.6 -48.05| 94.65 49.08 28.68 3.14 34.3 - - P Vv
* 926.5 114.65 116.51 | 29.23 3.21 34.3 - - P Vv
967.02 43.86 |[-50.79| 94.65 44.97 29.86 3.29 | 34.26 - - P \%
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

OFDM-LR (Harmonic @ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) [(dBpV/m)| (dB) |(dBpV/m )| (dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg) |(P/A)|(H/V)
1806.6 36.57 |-57.06| 93.63 60.92 29.4 4.21 | 57.96 - - P | H
2709.9 39.4 -34.6 74 60.1 31.6 5.2 57.5 - - P | H
3613.2 40.64 |-33.36 74 58.73 | 32.77 6.19 | 57.05 - - P | H
903.3MHz
1806.6 35.84 -62.3 98.14 60.19 29.4 4.21 | 57.96 - - P |V
2709.9 39.43 |-34.57 74 60.13 31.6 5.2 57.5 - - P |V
3613.2 4275 |-31.25 74 60.84 | 32.77 6.19 | 57.05 - - P |V
1829 36.54 |-57.97| 94,51 60.7 29.6 4.21 | 57.97 - - P | H
2743.5 39 -35 74 59.64 31.6 5.24 | 57.48 - - P | H
3658 40.74 | -33.26 74 58.78 | 32.82 6.18 | 57.04 - - P | H
914.5MHz
1829 36.29 |-61.72] 98.01 60.45 29.6 421 | 57.97 - - P |V
2743.5 39.41 |-34.59 74 60.05 31.6 5.24 | 57.48 - - P |V
3658 41.03 | -32.97 74 59.07 | 32.82 6.18 | 57.04 - - P |V
1853 36.26 -57.7 93.96 60.28 29.7 4.25 | 57.97 - - P | H
2779.5 39.33 |-34.67 74 59.83 | 31.67 5.28 | 57.45 - - P | H
3706 41.15 |-32.85 74 59.11 32.89 6.17 | 57.02 - - P | H
926.5MHz
1853 35.68 |-58.97| 94.65 59.7 29.7 4.25 | 57.97 - - P |V
2779.5 39.93 |-34.07 74 60.43 | 31.67 5.28 | 57.45 - - P |V
3706 40.64 |-33.36 74 58.6 32.89 6.17 | 57.02 - - P |V

Remark

1. No other spurious found.

2. All results are PASS against Peak and Average limit line.

3. Non-restricted band limit is 100kHz-PSD down 20dB.

Note symbol

Fundamental Frequency which can be ignored. However, the level of any

unwanted emissions shall not exceed the level of the fundamental frequency.

Test result is over limit line.

P/A

Peak or Average

H/V

Horizontal or Vertical

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589
FAX : +86-755-8637-9595
FCC ID : 2A4DH-7323
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

A calculation example for radiated spurious emission is shown as below:

Note | Frequency Level |[Margin Limit Read | Antenna | Cable |Preamp | Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) [(dBpV/m)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
136.7 23.47 -20.03 43.5 39.09 17.88 1.23 34.73 - - P H
902.2MHz 259.89 23.87 -22.13 46 39.01 17.87 1.67 34.68 - - P H
* 902.2 118.37 - - 120.85 28.67 3.15 34.3 - - P H
1. Level(dBpV/m) = Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
2. Over Limit(dB) = Level(dBpV/m) — Limit Line(dBuV/m)
For Peak Limit @ 136.7MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
=17.88(dB/m) + 1.23(dB) + 39.09(dBpV) — 34.73 (dB)
= 23.47 (dBuV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 23.47(dBuV/m) — 43.5(dBuV/m)
=-20.03(dB)
Non-Restricted band:
Note | Frequency Level |Margin| Limit Read | Antenna| Cable |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) [(dBpV/m)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
862.26 50.22 -48.15 98.37 51.37 28.76 4.39 34.3 - - P H
902.2MHz
* 902.2 118.37 -—-- -—-- 119.58 28.67 4.42 34.3 - - P H
1. Limit Line(dBuV/m) = Fundamental Level(dBuV/m) — 20(dBc)
For Peak Limit @ 862.26MHz:
1. Limit Line(dBuV/m)
= Fundamental Level(dBuV/m) — 20(dBc)
=118.37(dBuV/m) — 20(dBc)
= 98.37 (dBuV/m)
The peak measured complies with the limit line, so test result is “PASS”.
Sporton International Inc. (ShenzZhen) Page Number 1 A26 of A62
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= as. FCC RF Test Report Report No. : 382312A

Test plots:

Note symbol

-L Low channel location
-R | High channel location

LoRa 500KHz DTS SF=7 (LF 30Mhz-1Ghz@ 3m)

LoRa 902.5~926.5 LF 30Mhz-1Ghz@ 3m

ANT LoRa 500KHz DTS SF=7 CHO1 902.5

Horizontal Vertical

otas
- oo 20240110 @ e 20240110
1229 1229
1050 1050
w74 o7
700 700
oarr_e Loma oarr_spe_Loma
525 529 o]
|

- M — P

Py PR —" g " oo
W@]uwwww wrmmmm TV ——

14 14

0 24, 1000
Frequency (MHz)
reamp A/Pos T/Pos Over Limit Readan
Freq L cor Remark freq Level Limit Lin

Wz Gu/m @8 dou/n  dew  ds/m 45 @ @5 T o

5
Peak 1 s 285 -esr ase 4es7 749 121 o8 100 %0 Peok : o peok
I s ol iees oo e loay e mee 100 0 resk : 3 57 s deiee sess iy L e oo oreek
Do i 7ie e mer sis Hoe 199 0 resk S Gere i cese sl me dis e e oree

7a @ dwv/m dew de/m @8 @8 o e
13135

51435 43.50 4519 17.49 1.2 3473 100

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID : 2A4DH-7323
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LoRa 902.5~926.5 LF 30Mhz-1Ghz@ 3m

ANT LoRa 500KHz DTS SF=7 CH16 914.5

Horizontal Vertical

oatz6
o @muvim) Date: 20240110 2 v Date: 20240110
1225 122
3
1054 1054
a1 ors
704 704
onr_tef: Loma
525
— W eeed
350 . 2 W o s i
B WJ‘T’"\W,—»——W
3 iz . To00
o o Apos TIo
freq Level 2 Renark
T T T T 7 R A R s
Peak L s a9 - 360 peak 1 15028 2009 -M51 45 4343 1598 128 M 16 Pk
3 aelas 3327 Seo reak 3 2190 2906 1604 oo 303 logs 177 s 1o o pesk
S 545 1lais0 o0 de.ce 166 2096 315 3430 o 360 peok S 4% ilaiss 728 de.oe 44 2096 s 340 1o o pesk

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID : 2A4DH-7323
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LoRa 902.5~926.5 LF 30Mhz-1Ghz@ 3m

ANT LoRa 500KHz DTS SF=7 CH31 926.5

Horizontal Vertical

vats vats
i aBovm) Date: 20240110 Love gpuvim) Date 20240110
1225 1225
1050 1050
o7 w3
70 700
e e e
525 Ry
w05 Tano
o Apos TIo
Renark
T Mz dBuv/m  dB dBuv/m dBuv dB/m  dB  dB  cm  deg -
Peak 1 mies 2905 1626 450 4530 1749 121 M8 100 30 Pesk 1 1707 2es ez s 41s I L3 M0 10 0 Pesk
I i ey ises e avies loms 177 mer 100 0 pesk 3 Gar iss ez el s Iy L seee oo oreek
@ ek

3% 926,50 111119 65.15 46.00 113.05 29.23 3.21 34.30 100 360 Peok 3 92550 115.07 69.07 4600 116.93 29.23 3.2 4.3 100

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID : 2A4DH-7323

Page Number 1 A29 of A62



= as. FCC RF Test Report Report No. : 382312A

LoRa 500KHz DTS SF=7 (Band Edge @ 3m)

LoRa 902.5~926.5 Band Edge @ 3m

ANT LoRa 500KHz DTS SF=7 CHO1 902.5

Horizontal Vertical

Data: 3 Data: 4
A (BuVim) Date: 20231230 ) @Buvim) Date: 20231230
1225 1225
1050 1050
a75) a75)
15C_LORA 15C_LORA
70| 700)

Tz Bou/m @5 dowv/m  dsw  do/m

5
Peak D seas sias o Sne w75 a1 MO0 109 %0 Pesk § o sas dmet o sz 275 a1 s 16 o pesk
D Sase e e e 0.0 27 a5 o0 100 30 resk 3 Garso s asas .o 17 .67 as 0 00 ores

S i Sooa kg0 12 e e o pem S S wmer o %5 s s i 100 orem
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LoRa

902.5~926.5 Band Edge @ 3m

ANT

LoRa 500KHz DTS SF=7 CH16 914.5

Horizontal Vertical

Peak :

= .
52.5( 52.5( 1 3
- ; > .
e o] R o
35.0( bt A o 35.0|
B - PR ——_

Remark Remark.
= =1

- 4505 2872 302 3430 100 360 pesk 1 e s1s2 - o peak

00 116,96 25.95 3.18 34.30 100 360 Peak 2 o peak

- 29075 327 3425 100 360 Peok H S si22 2979 3127 3429 100 o Peak

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID : 2A4DH-7323
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LoRa 902.5~926.5 Band Edge @ 3m

ANT LoRa 500KHz DTS SF=7 CH31 926.5

Horizontal Vertical

oata:3 oata: 4
o aBuvim) Date: 20231231 ) @mavim) Date: 20231231
1224 1224
1
1054 105
a3 a7
15c_L0RA 15¢_LoRA
700 704
525 52 .
1 3 STV :
* g B
P " e
35| e SV S 350 MMWW»»“
- =
17 11
g w00, ; o0, 00 @ w00 700, 0. w00, 00
r . requency (i)
over Cable preamp Al7oz T/
freq Level Linit Remaric Loss Factor Remark
R R = A e e
Peak 1 - 4575 2667 306 3030 100 360 peak 1 seest 4860 - w65 306 330 100 0 pesk
2 0011305 2923 321 3430 100 360 reak B y 92 321 a0 10 0 resk
S sere sise DTE0l s s e o0 60 reak i 65 mles i s 190 ke
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LoRa 500KHz DTS SF=7 (Harmonic @ 3m)

LoRa 902.5~926.5 Harmonic @ 3m

ANT LoRa 500KHz DTS SF=7 CHO1 902.5

Horizontal Vertical

Dota: 1 Dota:2
A (@Buvim) Date: 20231230 ) (@Buvim) Date: 2023-1230
1225 1225
105.) 105.0)
o7 w75
penk 74 peA 74
70| 700
avG 54 A6 54
52 52
st i ] 3 s sttt i
1 2 K b M‘
3.0 e 350)
75| 5]
X o000 X o000
" [
o ov
Remark enark
T dowe @ dowie oW o @ @ o deg T e @ G dow o @ @ de
Peak 1 1ms.c0 3656 -37.44 7400 G0.01 2040 421 57.95 - 1 1905.08 37.28 -36.72 74.00 G163 040 421 ST.96 - - Pemk
3 Zo7iso 39,29 3471 7400 G0.00 .60 520 5751 - - bes 2 a77iso 922 3478 7400 5993 .60 5.0 STs1 - - besk
3 3510000 4098 .02 7400 .07 277 619 765 - - Pes 3 61000 4185 3215 74.00 9.8 277 619 5705 - - pesk
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LoRa 902.5~926.5 Harmonic @ 3m

ANT LoRa 500KHz DTS SF=7 CH16 914.5

Horizontal Vertical

Data: 2
el (GBuVim) Date: 20231230 1 (@BuVim) Date: 20231230
1225 1225
1050 1050
75| a75)
PEAK 74 PEAK 74
700 700
VG 54 VG 54
52 52
. 2 O mr | 2 O R R SRS P |
350] 350) T
175 75
600, 5400, 3 3 0 5400, 200, 70000
o over  Lind
1 2

Remark.

®w

Peak 1 900 3830 3770 a0 0.4 .60 421 5797
3 i 9.2 a7z 7ece e e sae e

1 152900 36.46 37.54 74.00 60.62 29.60 4.21 57.97
3 365800 40.39 33.61 74.00 58.43 32.82 6.18 57.04 -

2 273150 39.20 3480 74.00 9.5 IL60 5.24 57,48 -
3 365800 42.41 3159 74.00 60.45 32.82 6.18 57.08

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID : 2A4DH-7323
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LoRa 902.5~926.5 Harmonic @ 3m

ANT LoRa 500KHz DTS SF=7 CH31 926.5

Horizontal Vertical

Data:2
el (Buvim) Date: 20231230 A @Bavm) Date: 2023.1230
1225 1225
1050 1050
o754 o1
pea 74 A 74
700 700
6 54 AvG 54
52 52
J FITUE VRV - ———— | Bl T
354 350
5] 5
60, 00, X T 00, 20, o000
o ov
1

Remark.

®w

Peak 1m0 se.s 334 7ece 0.4 .70 425 5797
3 arase e ee 7ece s er sa e

1 1853.00 36.51 3749 74.00 60.55 2070 4.25 57.97
3 370600 142 32,58 74.00 59.38 32,89 6.17 57.02 -

2 277950 39.48 3452 74.00 59.98 IL67 5.28 57.45 -
3 370600 40.78 -33.22 7400 56.74 32.89 6.17 57.02

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595
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LoRa 500KHz DTS SF=11 (LF 30Mhz-1Ghz@ 3m)

LoRa

903.3~926.5 LF 30Mhz-1Ghz@ 3m

ANT

LoRa 500KHz DTS SF=11 CHO2 903.3

Horizontal Vertical

Peak

e Lo Remark.
iz Bou/m @5 dwv/n dsw  do/a 45 @ m  de

* 903.30 115.25 69.25 45.00 117.69 25.70 3.15 34.30

Data: 5 Data: 6
A @Buvim) Date: 2024.01.12 ) @BaVim) Date: 2024.01.12
1225 1225
1050 1050
a7 r
7o) 700

PART_1hC_LORA

PART_1FC_LORA

'
P

Wi dou/e @ dswv/m dow do/m @ @6 e e
150.01 24.81 -18.69 43.50 39.74 18.45 132 34.70

100 360 Peak
304151 27.51 18,49 4600 41.07 19.23 1.81 34.60

100 360 Peak
100 360 Peak

e
1 1385 26.89 -4.61 43.50 44.93 17.49 121 347 100 0 Peak
2 3aalsi 3255 1345 4600 46.11 19.23 1.81 3460 100 0 Peak
3% 903130 11855 72.55 46.00 120,99 26.70 3.16 34.30 100 0 peak

Sporton International Inc. (ShenzZhen)

TEL : +86-755-8637-9589
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LoRa 903.3~926.5 LF 30Mhz-1Ghz@ 3m

ANT LoRa 500KHz DTS SF=11 CH16 914.5

Horizontal Vertical

Data: 6

i aBovm) Date: 20240110 2 v Date 20240110
1225 1225
3
1050 1050
o7 w3
70 700
e 2
523
o o]
2 i
ssal
s
; w05 Tano
Apos T/res
Renark
= m T 3
Peak 1 mies 2958 2 a0 4.6z 749 121 Mos 100 30 Peok 1 1.8 28,06 1544 4350 4250 IS8 128 M0 10 0 Pesk
3 er: s a2z see arse 1oy L mee 100 0 pesk 3 i s isies el sese I Lal sege oo areek
e S uinas s seeiie ee 3is Moe 199 0 resk S iouine 7ase selesise es dis e e oree
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LoRa 903.3~926.5 LF 30Mhz-1Ghz@ 3m

ANT LoRa 500KHz DTS SF=11 CH31 926.5

Horizontal Vertical

—_—
— o
tarstot
3 s .
o o s T
Wiz dBuv/m B dBuv/m  dBuwV dB/m  dB  d8  cm  deg
Peak 1 11ss 2.6 - 360 Peok 1 150.28 26.85 -14.65 43.50 43.29 18.95 1.28 34.70 100

5

o peak
360 Peak 2 30451 3146 1454 4600 45.02 19.23 1.31 34.60 100 0 Peak
3% 926,50 112,44 66.44 46.00 114,30 29.23 3.21 34.30 100 360 Peok o peak

3 926550 114,98 65.98 46.00 116.84 29.23 3.2 34.30 100

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID : 2A4DH-7323
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LoRa 500KHz DTS SF=11 (Band Edge @ 3m)

LoRa

903.3~926.5 Band Edge @ 3m

ANT

LoRa 500KHz DTS SF=11 CHO2 903.3

Horizontal

Vertical

oatw3
| aBum) bate: 20240112
1225
1050
o7
5c_Loma
700
3
MTW«V
Tao
i
Peak § o senas 847 o s w75 a1 30 109 %0 Pesk
3 Sane tiem aa7s e ire 270 aas w0 100 30 remk
ER W s i e e oo ek

Date: 20240112

15C_LORA

- S5 2676 3.1 .30 100

29060 324 3430 100

e
o peak
10099 2870 316 3430 100 0 Pesk
o peak

Sporton International Inc. (ShenzZhen)
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LoRa 903.3~926.5 Band Edge @ 3m

ANT LoRa 500KHz DTS SF=11 CH16 914.5

Horizontal Vertical

Data: 3 Data: 4

el (GBuVim) Date: 20234231 1 (@BuVim) Date: 20231231
1225 1225 F

2 3
1050 1050
75| a75)
15C_LORA 15_LORA

700 700)

00, 00 900, 000
Frequency (MiH2)
p AlPos /P Cable Preamp AfPos T/Pos
Remark Loz Factor Remark.
Twvin @ v G dm @ @ dem e @ TGEw @m @ @ @ deg

- 4579 2872 302 3430 100 360 Pesk 1
00 117,69 25.95 3.18 34.30 100 360 Peok
- 29075 327 3425 100 360 Peok

=
.72 302 3430 100 0 Peak
.96 315 3430 100 0 Peak
To 2979 3.27 34.29 100 o Peak

Peak :

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595
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LoRa 903.3~926.5 Band Edge @ 3m

ANT LoRa 500KHz DTS SF=11 CH31 926.5

Horizontal Vertical

oata:3 oatz 4
i aBovm) Date: 2023.1231 2 v Date: 2023.1231
1225 122
3
1054 1054
a1 ors
e Lora he_Lora
704 704
524 5
3 I e
35.0| A o
wauw/\»«-k/‘w«m ‘
ez ‘
To00 w0 w0 700, w0 500 a0
reauency (M)
Cable preamp A/pos T/p
Renark Loss Factor e
TdBwv d8/m  dB  d8  om  deg
Peak 3 - se2 2mes 3.1s 3030 100 360 pesk 1 s a2 so.02 27 314 30 10 0 pesk
2 0 11a30 2929 221 3430 105 360 besk 3 5263 1laiss 1502 130.00 He.s4 2929 321 3430 100 0 pesk
5 e mms U5 BEe 3 34 1o 8 pek 5 e e 25 s 3 426 e oremk
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LoRa 500KHz DTS SF=11 (Harmonic @ 3m)

LoRa 903.3~926.5 Band Harmonic @ 3m

ANT LoRa 500KHz DTS SF=11 CHO1 902.5

Horizontal Vertical

Data: 1

Data: 2
A @Buvim) Date: 2024.01.02 ) @BaVim) Date: 2024.01.02
1225 1225
1050 1050
a7 r
PEAK 74 PEAK 74
7o) 700
avG 54 A6 54
52 52
2 T ————— , U S R AR R Y
350 0f walngpetnet
175 11|
000 2800 50, o0, w200, 0000 X 70000
Frequencs [ o
ov

W G/ d dowv/m oW do/m @ @b

Peak 1 tseece s 3ss Tece sose w0 42 595 - pesk 1 e .3 e T 671 wae 421 5796
3 e B g e oo e sae o peak 3 Jaos 6 vk e s 60 20 s . pem
D S s e eee w2 eas s L re SN i sars race s e s . L pew
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LoRa 903.3~926.5 Harmonic @ 3m

ANT LoRa 500KHz DTS SF=11 CH16 914.5

Horizontal Vertical

Data: 1 Data: 2
el (GBuVim) Date: 20231230 1 (@BuVim) Date: 20231230
1225 1225
1050 1050
75| a75)
PEAK 74 PEAK 74
700 700
VG 54 VG 54
52 52
3 TR NRSR S 3 R ———
| 2 2 sl bty | e A
350] 350) T
175 75
600, 5400, 5200, 0000 000 2800, 0 5400, 0
o T/pos over  Lint
Remark Freq Level Limit L

Peak 1 im0 5720 0 a0 13 .60 421 5797
3 i s ves 7eca solse e sz e

3 365800 41,04 32.9 75.00 59.08 32.82 6.18 57.04  -—-

& don

1 152900 37.01 36.99 74.00 6117 20.60 4.21 57.97 -
2 274350 35.84 3516 74.00 9.8 IL60 5.24 57.48 -
3 36SB.00 417 32,83 74.00 9.2 3282 6.18 57.08
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LoRa 903.3~926.5 Harmonic @ 3m

ANT LoRa 500KHz DTS SF=11 CH31 926.5

Horizontal Vertical

Data:2
el (Buvim) Date: 20231230 1 @Buvim) Date: 20234230
1225) 1225
1050 105.0)
o75) o5
PEAK 74 PEAK 74
00| 700
VG 54| VG 54
52 52,
KT R o | L Ty AT
350
175 175 }
X 50 200, 70000
ove Cable preamp AfPos T/Pos
Loss Factor i

®w

Peak 1m0 3.9 1 7ece 0.0 .70 425 5797

2 277950 39.85 3415 74.00 60.35 3L67 5.28 57.45
3 370600 4107 32,93 7400 59.03 32,89 6.17 57.02 -

1 1853.00 36.01 37.99 74.00 60.03 2070 4.25 57.97 -
2 277950 30.85 3515 74.00 59.35 IL67 5.8 57.45 -
3 370600 40.71 -33.29 74.00 56.67 32.89 6.17 57.02

Sporton International Inc. (ShenzZhen)
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= as. FCC RF Test Report Report No. : 382312A

FSK 50Kbps FHSS 50Kbps (LF 30Mhz-1Ghz@ 3m)

LoRa 902.2~927.8 LF 30Mhz-1Ghz@ 3m

ANT FSK 50Kbps FHSS 50Kbps CHO1 902.2

Horizontal

Vertical

Data: 5

Data: 6
A (@Buvim) Date: 20240110 ) @Buvim) Date: 2024-01-10
1225 1225
1050 1050
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70| 700)
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525 525 =

iz douv/m
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E R e G e e de @@
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3 s a7 ava dece dese iy L ace 100 0 rem 3 s m asn e s o 1w e oo ore
S Srmin: 2 secaiisse Ber 345 o0 100 30 rem o Saaamas i see e e s e 100 o e
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= as. FCC RF Test Report Report No. : 382312A

LoRa 902.2~927.8 LF 30Mhz-1Ghz@ 3m

ANT FSK 50Kbps FHSS 50Kbps CH65 915

Horizontal Vertical

Data: 6
el (Buvim) Date: 20240110 1 @Buvim) Date: 20240110
1225 5 1225
1050 1050
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700 700

PART_15_LORA

Mw
P

3 i
o

w05 Tano
o Apos TIo
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] =
Peak 1 seeas 2m1-iess aso 4nss wsi 125 M1 100 30 Peok 1 1.8 27.03 647 450 4147 IS8 128 M0 10 0 Pesk
3 ameos s isaz oo seve loey i7e M 100 0 pesk 3 s s isgs sele sse o> Len seee oo oreek
Do GiSsiirs 7iss seeaiiers ee sis Moe 199 0 resk S G iial sl seesiiser zes dis e e aree
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LoRa 902.2~927.8 LF 30Mhz-1Ghz@ 3m

ANT FSK 50Kbps FHSS 50Kbps CH129 927.8

Horizontal Vertical

Data:5 Data: 6
el (GBuVim) Date: 20240110 1 (@BuVim) Date: 20240110
1225 1225
1050 1050
75| a75)
700 700)
PART_150| LORA PART_15| LORA|
525 —
—— m .
000

o
Renark
] 3
Peak 1 w03 2mes i s 4523 7.0 148 M5 100 30 Peok 1 Dies 2ms s s 45,03 149 L2 o4 10 0 Pesk
3 aeos s ivse oo secr loey 176 s> 100 0 pesk 3 Garn o isieo el sase I Lo seee oo areek
Do e iiem s seeiizss mar sai Hoe 199 0 resk Do meuss s seeiiess m s; sse e ore
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SPORTON LAB.

FCC RF Test Report

Report No

.1 382312A

FSK 50Kbps FHSS 50Kbps (Band Edge @ 3m)

LoRa

902.2~927.8 Band Edge @ 3m

ANT

FSK

50Kbps FHSS 50Kbps CHO1 902.2

Horizontal

Vertical

Peak

1
2

iz douv/m

oatw3 a4
) aBuvim) bate: 20731231 1 gBuvim) vate 20231231
1225 122 !
1050 1050
o7 w7
5c_Loma 5c_Loma
700 700 \
525 1
sttt
A, WWWM Sy
35.0| -
RYRDRE B =
s
oo

@ Buje dow A/ @ &

862.25 46.85 - 4928 2876 3.1 3430
902.20 11322 -16.78 130.00 115.70 28.67 3.15 34.30
94277 48,36 29060 3.2¢ 3430

2
3 :

100 360 Peak 1 86225 5213 oo oo 5456 2876 301 3430 100 0 Peak

100 360 Peak 2 96220 117.28 -12.72 130.00 119,76 28.67 3.15 34.30 100 0 Peak

100 360 Peak 3 o477 49m - 5138 2960 3.24 4.3 100 0 Peak

Sporton International Inc. (ShenzZhen)

TEL : +86-755-8637-9589
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= as. FCC RF Test Report Report No. : 382312A

LoRa 902.2~927.8 Band Edge @ 3m

ANT FSK 50Kbps FHSS 50Kbps CH65 915

Horizontal Vertical

oat3 -
i aBovm) Dat: 20231231 s apovm) Dot 20231231
1225 7 1225 =z
1050 1050
o7 w3
e Lora e Loa
70 700
3 52.5( + 3
ot
I st
350 e
I B e e
s
o o0 o0 oo, o0 00, oo
requency oz

® @ T
Peak 1 - sLes 272 32 3430 100 360 peak 1 .72 32 3430 10 0peak
2 011575 26.95 3.15 3430 100 360 Peok 2 .96 318 3430 100 0 Ppeak
B - sos 2979 3.7 3429 100 360 peak B 5o 2975 327 3429 100 0 Peak
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= as. FCC RF Test Report Report No. : 382312A

LoRa 902.2~927.8 Band Edge @ 3m

ANT FSK 50Kbps FHSS 50Kbps CH129 927.8

Horizontal Vertical

oat3 -
i aBovm) Date: 2023.1231 2 v Date: 2023.1231
1225 1225
2
1050 1050
o7 w3
e Lora he_Lora
70 700
523 525 . .
r 3 A
ottt e
352 P b 350 —H: N I—
PRI e~ ‘
s s ‘
w0 Tano o0 o0 oo, o0 00, oo
reauency (M)
o Apos TIo Cable preanp A/Pos T/pos
Renark Tess acter e
dBuw/m  dB dBuv/m dBuV dB/m  d8  d8  cm deg TdBwv d8/m  dB  d8  om  deg
Peak : s zmes .6 s 100 360 ek 1 s s - 257 s 0 w0 opesk
: 11235 27 321 a0 o oo pek 2 S e aew B 3 e e are
Do s TS Bl 3 ez e e ek R % e 3 sz e ore
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= as. FCC RF Test Report Report No. : 382312A

FSK 50Kbps FHSS 50Kbps (Harmonic @ 3m)

LoRa 902.2~927.8 Harmonic @ 3m

ANT FSK 50Kbps FHSS 50Kbps CHO1 902.2

Horizontal Vertical

Data: 1 Data: 2
A (BuVim) Date: 20231230 ) @Buvim) Date: 20231230

1225 1225

1050 1050

a75) a75)
PEAK 74 PEAK 74

70| 700)
V6 54 AVG 54

52 52
. 3 b AN bbb A o] , 2 3 S L PP VI |

350 -enend 350/

175 175
000 2800, 200, 0000 70000

arpos T/p

over
Freq Level Lini

iz Bou/m @ dwv/e  dsw  do/m 45 @ W G/ d dowv/m oW do/m @ @b

Peak 1 msends e 32 ee sLes w0 42 595 - © asends s e 7w se.s3 wae 421 5796
3 e e e e i e sae we o 3 Jaso oo ot Tece cooe e S0 e . pem
Seanso .52 s Tece so.es 2oe eis e . L pem S o a7 e 7ace e s e s . L pew
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wamanas. FCC RF Test Report

Report No. : 382312A

LoRa 902.2~927.8 Harmonic @ 3m

ANT FSK 50Kbps FHSS 50Kbps CH65 915

Horizontal

Vertical

Data:1
el (Buvim) Date: 20231230
1225
1050
o754
pEAK 74
700
6 54
52
1 2 B
3s.f <+
5]
60, 00,
o
1

Peak 1 a0 ses s 7ece ss 0 421 5797

2 274500 20,39 33.61 74.00 61.03 3L60 5.24 57.48
3 3660.00 4169 32.31 74.00 59.73 32.82 6.18 57.04 -

oa:2
J aBvm) Dot 20231230
1224
1054
o7
e 14
70d
s 54
52
3 s bttt
I
14
o0 7300, o w20 o0
icy (MHz)
Cable presmp Afpos T/pos
Tors Faceer f—

® @ w  dw

1 1830.00 36.56 3748 74.00 60.72 20.60 4.21 57.97 -
2 274500 39.34 3416 74.00 60,43 IL60 5.24 57.48 -
3 3660.00 4115 32,85 74.00 59.15 32.82 6.18 57.08

Sporton International Inc. (ShenzZhen)
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wamanas. FCC RF Test Report

Report No. : 382312A

LoRa 902.2~927.8 Harmonic @ 3m

ANT FSK 50Kbps FHSS 50Kbps CH129 927.8

Horizontal

Vertical

o aBuvim) Date: 20231230
1224
1054
a3
penK 74
700
G 54
52z
2 by st 07T
L B sac b ot
354
17
600, Ao,
o
T

Peak 1 mssee s 31 7ece o6 .70 425 5797
3 diae i s Tece soes e sas war -
D T W e e e ey eis e -

Data:2
1 @Buvim) Date: 2023.1230
1225
1050
o1
A 74
700
AvG 54
52
2 b oAl st
J ot g
354
5

000

2800, 4500, 5400,
Frequency (MiHz)
over  Lind
Freq Level Limit L
T W dew/e s dow/m oW do/m @ 95 em  deg

1 185560 36.30 -
2 278340 3894 -
3 e a2 -

37.70 73.00 60.32 29.70 4.25 57.97

35.06 73.00 59.44 3167 5.25 57.85 -

32,77 7300 59.20 32.89 6.16 57.02

200,

T

Cable Preamp AfPos T/Pos
Loz Factor

5

70000

Remark.

Sporton International Inc. (ShenzZhen)
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= as. FCC RF Test Report Report No. : 382312A

OFDM-LR 1.4Kbps (LF 30Mhz-1Ghz@ 3m)

LoRa 902.5~926.5 LF 30Mhz-1Ghz@ 3m

ANT OFDM-LR 1.4Kbps CH02 903.3

Horizontal Vertical

Datais Data:s
) @Buvim) Date: 2024 0111 1 @Buvim) Date: 20240111
1224 1224
1050 1054
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e S e e seceiew e 3as Mmoo 100 30 rem Se b alsas Tias secemess 27 o6 e 100 o e
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LoRa 902.5~926.5 LF 30Mhz-1Ghz@ 3m

ANT OFDM-LR 1.4Kbps CH16 914.5

Horizontal Vertical

-
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LoRa 902.5~926.5 LF 30Mhz-1Ghz@ 3m

ANT OFDM-LR 1.4Kbps CH31 926.5

Horizontal Vertical

oaars otas
ol eBuvim) oo 2024011 . e 2021011
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w73 o3
70 704
oarr_tsd Lowa oarr_tsd Low
529 529 o]
e b N I
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T e @R w @ e m T e R E B e
Peak 1 12603 26.97 -14.53 43.50 45.52 17.02 118 3475 100 360 Peak 1 13185 30.07 -13.43 43.50 46.11 17.49 121 3474 100 0 Peak

Sporton International Inc. (ShenzZhen)
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wamanas. FCC RF Test Report

Report No. : 382312A

OFDM-LR 1.4Kbps (Band Edge @ 3m)

LoRa

902.5~926.5 Band Edge @ 3m

ANT

OFDM-LR 1.4Kbps CHO02 903.3

Horizontal
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LoRa 902.5~926.5 Band Edge @ 3m

ANT OFDM-LR 1.4Kbps CH16 914.5

Horizontal Vertical

Data: 3 Data: 4

- .
52.5( 1 3
bt
MW i
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ee FCC RF Test Report Report No. : 382312A

SPORTON LAB.

LoRa 902.5~926.5 Band Edge @ 3m

ANT OFDM-LR 1.4Kbps CH31 926.5

Horizontal Vertical

Data: 4
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3 sere sz - 4534 23056 3.29 3425 100 360 peak 3 serioz 43is - 2.5 3.2 3426 100 0 Peak
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wamanas. FCC RF Test Report

Report No. : 382312A

OFDM-LR 1.4Kbps (Harmonic @ 3m)

LoRa

902.5~926.5 Harmonic @ 3m

ANT

OFDM-LR 1.4Kbps CH02 903.3

Horizontal

Vertical

Peak

0000

Data: 1
A (@Buvim) Date: 20231230
1225
1050
a75)
PEAK 74
70|
V6 54
52
A RN bty VAo |
B .
350]
175
0. 400,
ov

iz Bou/m @ dwv/e  dsw  do/m 45 @

1 180660 36.57 37.43 74.00 60.92 29.40 4.21 57.96

2 270950 39,40 3460 74.00 60,10 3160 5.20 57.50  -—-

3 3613.20 4064 3.3 7400 56.73 3277 6.19 57.95

1 (dBuVim) Date: 20231230
1225
1050
a75)
PEAK 74
700)
AVG 54
52
ki PRI R S
) 2k PO iebagsns|
a5 Sands
175
500, 400, 70000
ov
enark
Wiz dou/e  d dowv/m dow do/m @5 @5 em  deg
1 180660 35.84 3816 74.00 60.19 2040 4.21 57.96 Peak
2 270950 39.43 3457 74.00 60.13 3L6@ 5.0 57.50 - Peak
3 3613120 4275 3125 74.00 60.84 32.77 6.9 5705 - Peak
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SPORTON LAB.

FCC RF Test Report

Report No. : 382312A

LoRa

902.5~926.5 Harmonic @ 3m

ANT

OFDM-LR 1.4Kbps CH16 914.5

Horizontal

Vertical

Peak

Date: 20231230

PEAK 74

VG 54

Data: 1 Data: 2
el (GBuVim) Date: 20231230 1 (@BuVim)
1225 1225
1050 1050
75| a75)
PEAK 74
700 700
VG 54
52
| 2
350 i
75
000

1 1829.00 36.54 37.46 74.00 60.70 29.60 4.21 57.97
2 274350 39.00 35.00 75.00 59.64 360

528 5748 -
3 3658.00 40.74 33.26 75.00 58.78 32.82 6.18 57.04  -—-

E YAV B oA U R

Freq Level

Tavn @ davim W dem @ @ @ deg
1 182900 36.29 3771 74.00 60.45 20.60 4.21 57.97 -
2 2743150 39.1 3459 74.00 60.05 IL60 5.24 57,48 -
3 36s8.00 41,03 32,97 74.00 59.07 3282 6.18 57.08  ---

Remark.

5

Sporton International Inc. (ShenzZhen)
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LoRa 902.5~926.5 Harmonic @ 3m

ANT OFDM-LR 1.4Kbps CH31 926.5

Horizontal Vertical

Data: 2

el (GBuVim) Date: 20231230 1 (@BuVim) Date: 20231230
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75| a75)
PEAK 74 PEAK 74
700 700
VG 54 VG 54
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R B Yo
sl
350] 350
175 75
000 2800, 600, 5400, 5200, 0000 2800, 200, 70000
Frequency (MHz) " reasency o)
Resdantenna Cable Presmp APz T/Pos Lisit | Readanterna Cable Presmp A/os T/pos
actor Remark freq Level Linie Line Level Lo: Remark.

i " T R we R ® T w e
Peak 1m0 .28 374 a0 028 .70 425 5797 1m0 s w32 7ece .70 w70 425 5797
D e s ey 7ece e e sa e

2 277950 39.93 3407 74.00 60.43 IL67 5.28 57.45
3 3706.00 40.64 -33.36 74.00 55.60 32.89 6.7 57.02

3 370600 4115 32.85 7400 5911 32,89 6.17 57.02
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SPORTON LAB.

e % FCC RF Test Report

Report No. : 382312A

Appendix B. Duty Cycle Plots

Mode

Duty Cycle(%)

T(ms)

1/T(kHz)

VBW Setting

Zigbee

100 -

10Hz

Zigbee mode

Spectrum

[@

Ref Level 20.00 dBm
fe Att 30 dB
SGL

Offset 11.50 dB8 & RBW 1 MHz
- SWT 10ms & VBW 1 MHz

@ 1Pk Max

| 20 dem

Mi[1

18.10 dBm
3.87000 ms

10 dBrm

0 dém

-10 dBm

-20 dBm

-30.dBm:

-40 dBm

-50 dBm

-60 dBm

CF 2.405 GHz

-

1001 pts

1.0 ms/

J
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SPORTON LAB.

FCC RF Test Report Report No. : 382312A

WIFI 6E
Antenna Band Duty Cycle(%) Duty Factor
0 802.11a 91.06 0.41
0+1(0) 802.11a 90.87 0.42
0+1(1) 802.11a 90.85 0.42
Full RU
Antenna Band Duty Cycle(%) Duty Factor
0+1(0) 802.11ax HE20 90.33 0.44
0+1(1) 802.11ax HE20 90.47 0.44
0+1(0) 802.11ax HE40 85.37 0.69
0+1(1) 802.11ax HE40 85.99 0.66
0+1(0) 802.11ax HE80 73.91 1.31
0+1(1) 802.11ax HE80 74.67 1.27
Partial RU
Antenna Band Duty Cycle(%) Duty Factor
0+1(0) 802.11ax HE20 26RUO 51.50 2.88
0+1(1) 802.11ax HE20 26RUO 51.50 2.88
0+1(0) 802.11ax HE20 52RU37 49.67 3.04
0+1(1) 802.11ax HE20 52RU37 49.67 3.04
0+1(0) 802.11ax HE20 106RU53 47.06 3.27
0+1(1) 802.11ax HE20 106RU53 45.92 3.38
0+1(0) 802.11ax HE20 26RU4 51.20 2.91
0+1(1) 802.11ax HE20 26RU4 51.20 2.91
0+1(0) 802.11ax HE20 52RU39 49.84 3.02
0+1(1) 802.11ax HE20 52RU39 49.84 3.02
0+1(0) 802.11ax HE20 26RU8 50.89 2.93
0+1(1) 802.11ax HE20 26RU8 50.74 2.95
0+1(0) 802.11ax HE20 52RU40 49.19 3.08
0+1(1) 802.11ax HE20 52RU40 49.51 3.05
0+1(0) 802.11ax HE20 106RU54 47.06 3.27
0+1(1) 802.11ax HE20 106RU54 46.88 3.29
0+1(0) 802.11ax HE20 52RU38 49.84 3.02
0+1(1) 802.11ax HE20 52RU38 49.84 3.02
0+1(0) 802.11ax HE40 242RU61 64.17 1.93
0+1(2) 802.11ax HE40 242RU61 64.17 1.93
Sporton International Inc. (ShenzZhen) Page Number : B2 of B20

TEL : +86-755-8637-9589
FAX : +86-755-8637-9595
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SPORTON LAB.

FCC RF Test Report Report No. : 382312A

Antenna Band Duty Cycle(%) Duty Factor
0+1(0) 802.11ax HE40 242RU62 65.57 1.83
0+1(2) 802.11ax HE40 242RU62 65.03 1.87
0+1(0) 802.11ax HE80 484RU6E5 41.24 3.85
0+1(1) 802.11ax HE80 484RU65 41.24 3.85
0+1(0) 802.11ax HE80 484RU66 41.81 3.79
0+1(2) 802.11ax HE80 484RU66 41.24 3.85

802.11a - Ant.0

i &
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