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1. Summary of Test Report 

1.1 Test Standard(s) 

No. Test Standard Title Version 

1 FCC Part15C 

FCC CFR 47, Part 15, Subpart C: 
15.205 Restricted bands of operation; 

15.209 Radiated emission limits, general requirements; 
15.247 Operation within the bands 902-928MHz, 

2400-2483.5MHz, and 5725-5850MHz. 

-- 

2 RSS-247 Issue 3 
Digital Transmission Systems (DTSs), Frequency Hopping 

Systems (FHSs) and Licence-Exempt Local Area Network (LE-
LAN) Devices 

2023 

3 RSS-Gen Issue 5 General Requirements for Compliance of Radio Apparatus 2021 

1.2 Reference Documents 

No. Test Standard Title Version 

1 ANSI C63.10 
American National Standard of Procedures for 
Compliance Testing of Unlicensed Wireless Devices 

2013 

2 
KDB 558074 D01 15.247 
Meas Guidance v05r02 

Guidance for Performing Compliance Measurements on 
Frequency Hopping Spread Spectrum systems (DSS) 
Operating Under §15.247 

-- 

NOTE: The standard of KDB 558074 D01 15.247 Meas Guidance v05r02 has not been accredited by A2LA 

1.3 Summary of Test Results 

No. Measurement Items FCC Rules IC Rules Verdict 

1 Maximum Peak Output Power 15.247(b) RSS-247 5.4 Pass 

2 20dB Occupied Bandwidth 15.247(a) RSS-247 5.1 Pass 

3 99% Occupied Bandwidth N/A RSS-GEN 6.7 Pass 

4 Band Edges Compliance 15.247 (d) RSS-247 5.5 Pass 

5 Time Of Occupancy (Dwell Time) 15.247(a) RSS-247 5.1 Pass 

6 Carrier Frequency Separation 15.247(a) RSS-247 5.1 Pass 

7 Number Of Hopping Channels 15.247(a) RSS-247 5.1 Pass 

8 
Transmitter Spurious Emission-

Conducted 
15.247(d) RSS-247 5.5 Pass 

9 
Transmitter Spurious Emission-

Radiated 
15.247,15.209,15.205 RSS-GEN 8.9, 8.10 Pass 

10 AC Powerline Conducted Emission 15.207 RSS-GEN 8.8 Pass 

11 Antenna requirement 15.203/15.247(c) RSS Gen 6.8, RSS- PassNote 2 
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247 5.4 

Note 1: 

The T8F1A manufactured by Shanghai Sunmi Technology Co.,Ltd. is a new product for testing. 

Industrial Internet Innovation Center (Shanghai) Co., Ltd. only performed test cases which identified with 

Pass/Fail/Inc result in section 1.3. 

Industrial Internet Innovation Center (Shanghai) Co., Ltd. has verified that the compliance of the tested 
device specified in section 4 of this test report is successfully evaluated according to the procedure and 
test methods as defined in type certification requirement listed in section 1 of this test report. 

Note 2: 

Bluetooth used a Internal antenna with max Gain 2.4 dBi that complied with 15.203 Requirements. 

Note: 

a. All the test data for each data were verified, but only the worst case was reported. 

b.The GFSK, π/4 DQPSK and 8DPSK were set in DH5 for GFSK, 2-DH5 for π/4 DQPSK, 3-DH5 for 8DPSK. 

1.4 Data Provided by Applicant 

No. Item(s) Data 

1 Antenna gain of EUT 2.4 dBi 

Note: The data of antenna gain is provided by the Antenna specification may affect the validity of the test 
results in this report, and the impact and consequences of this shall be undertaken by the customer. 
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2. General Information of The Laboratory 

2.1 Testing Laboratory 

Lab Name Industrial Internet Innovation Center (Shanghai) Co.,Ltd. 

Address Building 4，No. 766，Jingang Road，Pudong，Shanghai，China 

Telephone 021-68866880 

FCC Registration No. 708870 

FCC Designation No. CN1364 

IC Designation No. 10766A 

CAB identifier CN0067 

2.2 Laboratory Environmental Requirements 

Temperature 15℃~35℃ 

Relative Humidity 25%RH~75%RH 

Atmospheric Pressure 86kPa~106kPa 

2.3 Project Information 

Project Manager Gao Hongning 

Test Date November 29, 2024 to January 17, 2025 
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3. General Information of The Customer 

3.1 Applicant 

Company Shanghai Sunmi Technology Co.,Ltd. 

Address Room 505,No.388,Song Hu Road,Yang Pu District,Shanghai,China 

Telephone 8618501703215 

3.2 Manufacturer 

Company Shanghai Sunmi Technology Co.,Ltd. 

Address Room 505,No.388,Song Hu Road,Yang Pu District,Shanghai,China 

Telephone 8618501703215 
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4. General Information of The Product 

4.1 Product Description for Equipment under Test 

Product Name Handheld Wireless Terminal 

Model name T8F1A 

Date of Receipt S05aa/S10aa: November 29,2024 

EUT ID* S05aa/S10aa 

SN/IMEI 
S05aa: L303E4BL00005 
S10aa: L303E4BL00002 

Supported Radio 

Technology and Bands 

BT 5.2 BR/EDR/BLE 
WLAN 802.11b,g,n 
WLAN 802.11a,n,ac 

Hallow WI-FI 802.11ah  
GPS/GLONASS/Galileo/BDS 

NFC 

Hardware Version V00 

Software Version 1.00.00.20241113_186_userdebug 

HVIN T8F1A 

FCC ID 2AH25T8F1A 

IC 22621-T8F1A 

NOTE1: EUT ID is the internal identification code of the laboratory. 

NOTE2: Samples in the test report are provided by the customer. The test results are only applicable to 

the samples received by the laboratory. 

4.2 Internal Identification of AE used during the test 

AE ID* Description Model SN/Remark 

CA01 Adapter TPA-141A050200UU01 
SHENZHEN TIANYIN ELECTRONICS CO., LTD. 

OUTPUT: 5V 2A 

CB01 Adapter UC13US 
Jiangsu Chenyang Electron Co., Ltd. 

OUTPUT: 5V 2A 

UA01 AC Cable SSM-A033A Saibao (Jiangxi) Industry Co., LTD 

BA07 Battery GYPA 
HUNAN GAOYUAN BATTERY CO.,LTD. 

5000mAh 3.87V 

AE1 RF cable N/A Cable loss: 1dB 

NOTE: *AE ID is the internal identification code of the laboratory. 

4.3 Additional Information 

app:ds:product
app:ds:name
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Bluetooth Frequency 2402MHz-2480MHz 

Bluetooth Channel Ch0-78 

Bluetooth Modulation GFSK; π/4 DQPSK; 8DPSK 

Test frequency list: 

GFSK 
Channel 0 39 78 

Freq. (MHz) 2402 2441 2480 

π/4 DQPSK 
Channel 0 39 78 

Freq. (MHz) 2402 2441 2480 

8DPSK 
Channel 0 39 78 

Freq. (MHz) 2402 2441 2480 

Note: This report is for BT only. 

Emissions Information: 

TestMode 
Frequency 

Min(MHz) 

Frequency 

Max(MHz) 

Max OutPut 

Power(dBm) 

Max OutPut 

Power (W) 
OBW (KHz) 

Necessary 

Bandwidth 

& Emission 

Classification 

DH5 2402 2480 13.05 0.0202 762 762KF1D 

2DH5 2402 2480 12.47 0.0177 1155 1M16G1D 

3DH5 2402 2480 12.37 0.0173 1164 1M16G1D 

4.4 Frequency Hopping System Requirements 
Standard Applicable 

According to FCC Part 15.247(a)(1), The system shall hop to channel frequencies that are selected at 

the system hopping rate from a pseudo randomly ordered list of hopping frequencies. Each frequency must 

be used equally on the average by each transmitter. The system receivers shall have input bandwidths that 

match the hopping channel bandwidths of their corresponding transmitters and shall shift frequencies in 

synchronization with the transmitted signals. 

(g) Frequency hopping spread spectrum systems are not required to employ all available hopping 

channels during each transmission. However, the system, consisting of both the transmitter and the receiver, 

must be designed to comply with all of the regulations in this section should the transmitter be presented 

with a continuous data (or information) stream. In addition, a system employing short transmission bursts 

must comply with the definition of a frequency hopping system and must distribute its transmissions over 

the minimum number of hopping channels specified in this section. 

(h) The incorporation of intelligence within a frequency hopping spread spectrum system that 

permits the system to recognize other users within the spectrum band so that it individually and 

independently chooses and adapts its hopsets to avoid hopping on occupied channels is permitted. The 

coordination of frequency hopping systems in any other manner for the express purpose of avoiding the 

simultaneous occupancy of individual hopping frequencies by multiple transmitters is not permitted. 

According to ISED RSS 247 Section 5.1(a) 



 

 

Report No: 24T04I300218-020 

Industrial Internet Innovation Center (Shanghai) Co.,Ltd.  Page 9 of 68 

 

The bandwidth of a frequency hopping channel is the 20 dB emission bandwidth, measured with the 

hopping stopped. The system’s radio frequency (RF) bandwidth is equal to the channel bandwidth multiplied 

by the number of channels in the hopset. The system shall hop to channel frequencies that are selected at 

the system hopping rate from a pseudo randomly ordered list of hopping frequencies. The system receivers 

shall have input bandwidths that match the hopping channel bandwidths of their corresponding 

transmitters and shall shift frequencies in synchronization with the transmitted signals. 

EUT Pseudorandom Frequency Hopping Sequence   

The channel is represented by a pseudo-random hopping sequence hopping through the 79 RF 

channels. 

The hopping sequence is unique for the piconet and is determined by the Bluetooth device address of 

the master; the phase in the hopping sequence is determined by the Bluetooth clock of the master. The 

channel is divide into time slots where each slot corresponds to an RF hop frequency. Consecutive hops 

correspond to different RF hop frequencies. The normal hop is 1 600 hops/s. 

The pseudorandom sequence may be generated in a nine-stage shift register whose 5th and 9th stage 

outputs are added in a modulo-two addition stage, and the result is fed back to the input of the first stage. 

The sequence begins with the first ONE of 9 consecutive ONEs; i.e. the shift register is initialized with nine 

ones. Number of shift register stages: 9 

Length of pseudo-random sequence: 29-1 = 511 bits  

Longest sequence of zeros: 8 (non-inverted signal) 

 

Each frequency used equally on the average by each transmitter. 

The system receiver have input bandwidths that match the hopping channel bandwidths of their 

corresponding transmitters and shift frequencies in synchronization with the transmitted signals. 

Equal Hopping Frequency Use 

All Bluetooth units participating in the piconet are time and hop-synchronized to the channel. 

Example of a 79 hopping sequence in data mode: 

35, 27, 6, 44, 14, 61, 74, 32, 1, 11, 23, 2, 55, 65, 29, 3, 9, 52, 78, 58, 40, 25, 0, 7, 18, 26, 76, 60, 47, 50, 

2, 5, 16, 37, 70, 63, 66, 54, 20, 13, 4, 8, 15, 21, 26, 10, 73, 77, 67, 69, 43, 24, 57, 39, 46, 72, 48, 33, 17, 31, 

75, 19, 41, 62, 68, 28, 51, 66, 30, 56, 34, 59, 71, 22, 49, 64, 38, 45, 36, 42, 53 

Each Frequency used equally on the average by each transmitter 
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Frequency Hopping System 

This transmitter device is frequency hopping device, and complies with FCC part 15.247 and ISED RSS-

247 rules. 

This device uses Bluetooth radio which operates in 2400-2483.5 MHz band. Bluetooth uses a radio 

technology called frequency-hopping spread spectrum, which chops up the data being sent and transmits 

chunks of it on up to 79 bands (1 MHz each; centred from 2402 to 2480 MHz) in the range 2,400-2,483.5 

MHz. The transmitter switches hop frequencies 1,600 times per second to assure a high degree of data 

security. All Bluetooth devices participating in a given piconet are synchronized to the frequency-hopping 

channel for the piconet. The frequency hopping sequence is determined by the master's device address and 

the phase of the hopping sequence (the frequency to hop at a specific time) is determined by the master's 

internal clock. Therefore, all slaves in a piconet must know the master's device address and must 

synchronize their clocks with the master's clock. 

Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to provide an 

effective way for a Bluetooth radio to counteract normal interference. AFH identifies "bad" channels, where 

either other wireless devices are interfering with the Bluetooth signal or the Bluetooth signal is interfering 

with another device. The AFH- enabled Bluetooth device will then communicate with other devices within 

its piconet to share details of any identified bad channels. The devices will then switch to alternative 

available "good" channels, away from the areas  of interference, thus having no impact on the bandwidth 

used. 
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5. Test Configuration Information 

5.1 Laboratory Environmental Conditions 

5.1.1 Permanent Facilities 

Relative Humidity Min. = 45 %, Max. = 55 % 

Atmospheric Pressure 101kPa 

Temperature 
Normal Minimum Maximum 

25℃ -20℃ 55℃ 

Working Voltage of 
EUT 

Normal Minimum Maximum 

3.87V 3.4V 4.4V 

5.2 Test Equipments Utilized 

5.2.1 Conducted Test System 

No. Name Model S/N 
SW 

Version 
HW 

Version 
Manuf
acturer 

Cal. 
Date 

Cal. 
Interval 

1 Test Software TS1120 10671 V3.2.22 N/A 
Tonsce

nd 
N/A N/A 

2 
Automatic 

control unit 
JS0806

-2 
221806062

1 
N/A N/A 

Tonsce
nd 

2024-
03-25 

1 Year 

3 

Wireless 
communication 
comprehensive 

tester 

CMW2
70 

100919 V3.5.137 N/A R&S 
2024-
07-25 

1 Year 

4 
Spectrum 
Analyzer 

FSQ40 200063 V4.75 N/A R&S 
2024-
09-29 

1 Year 

5 
Vector Signal 

Generator 
SMU20

0A 
104684 

V03.20.2
86.21 

N/A R&S 
2024-
07-25 

1 Year 

6 
Vector Signal 

Generator 
SMBV1

00A 
257904 

V4.15.12
5.49 

N/A R&S 

2023-
12-19 

1 Year 
2024-
12-12 

7 
Programmable 
Power Supply 

Keithle
y 2303 

4039070 N/A N/A 
Keithle

y 
2024-
06-07 

1 Year 

8 Temperature box 
B-TF-
107C 

BTF107C-
201804107 

N/A N/A Boyi 
2024-
06-07 

1 Year 

9 
Network test 

unit AP 

GT-
AXE11

000 

N2IG0X401
637KWF 

V3.0.0.4.
386_459

40 
N/A ASUS N/A N/A 
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5.2.2 Radiated Emission Test System 
No

. 
Name Model S/N 

SW 
Version 

HW 
Version 

Manufac
turer 

Cal. 
Date 

Cal. 
Interval 

1 
Universal Radio 
Communication 

Tester 
CMU200 

12312
6 

V5.2.1 B12 R&S 
2024-
10-09 

1 Year 

2 
Universal Radio 
Communication 

Tester 
CMW500 

10417
8 

V3.7.20 
1206.06 

00.00 
R&S 

2024-
10-09 

1 Year 

3 EMI Test Receiver ESU40 
10030

7 
V5.1-24-

3 
01 R&S 

2023-
12-19 

1 Year 
2024-
12-13 

4 
TRILOG 

Broadband 
Antenna 

VULB9163 01345 N/A N/A 
Schwarz

beck 
2024-
03-29 

1 Year 

5 
Double- ridged 

Waveguide  
Antenna 

ETS-3117 
00135

890 
N/A N/A ETS 

2024-
03-16 

1 Year 

6 
EMI Test 
Software 

EMC32 
V10.35.02 

N/A 
 

V10.35.0
2 

N/A R&S N/A N/A 

7 Horn Antenna 3160-09 
LM632

1 
N/A N/A R&S 

2024-
07-15 

1 Year 

8 Horn Antenna 3160-10 
LM594

2 
N/A N/A R&S 

2024-
07-15 

1 Year 

9 Loop Antenna AL-130R 
12108

3 
N/A N/A 

COM-
POWER 

2024-
08-31 

1 Year 

10 Preamplifier SCU08F1 
83200

24 
N/A N/A R&S 

2024-
10-09 

1 Year 

11 Preamplifier SCU18 10155 N/A N/A R&S 
2024-
10-09 

1 Year 

12 Preamplifier SCU26 10025 N/A N/A R&S 
2024-
10-09 

1 Year 

13 Preamplifier SCU40 10020 N/A N/A R&S 
2024-
10-09 

1 Year 

14 2-Line V-Network ENV216 
10138

0 
N/A N/A R&S 

2023-
12-19 

1 Year 
2024-
12-13 

15 
EMI Test 
Software 

EMC32 
V10.35.02 

N/A N/A N/A R&S N/A N/A 

16 Test Receiver ESCI 
10123

5 
V5.1-24-

3 
0 R&S 

2023-
12-19 

1 Year 
2024-
12-13 

17 Antenna Tower TPMDC-LF N/A N/A N/A 
Top 

Precision 
N/A N/A 

18 Antenna Tower 
TPMDC-

HF 
N/A N/A N/A 

Top 
Precision 

N/A N/A 
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5.2.3 Test Environment 

Shielding Room1 (6.0 meters×3.0 meters×2.7 meters) did not exceed following limits along the conducted 

RF performance testing: 

Temperature Min. = 15 ℃, Max. = 35 ℃ 

Relative humidity Min. = 20 %, Max. = 75 % 

Shielding effectiveness > 100 dB 

Ground system resistance < 0.5  

Temperature Min. = 15 ℃, Max. = 35 ℃ 

Control room did not exceed following limits along the EMC testing: 

Temperature Min. = 15 ℃, Max. = 35 ℃ 

Relative humidity Min. =30 %, Max. = 60 % 

Shielding effectiveness > 100 dB 

Electrical insulation > 10 k 

Ground system resistance < 0.5  

Fully-anechoic chamber1 (9.8 meters×6.7 meters×6.7 meters) did not exceed following limits along the EMC 

testing: 

Temperature Min. = 15 ℃, Max. = 35 ℃ 

Relative humidity Min. = 25 %, Max. = 75 % 

Shielding effectiveness > 100 dB 

Electrical insulation > 10 k 

Ground system resistance < 0.5  

VSWR Between 0 and 6 dB, from 1GHz to 18GHz 

Site Attenuation Deviation Between -4 and 4 dB,30MHz to 1GHz 

5.3 Measurement Uncertainty 

Measurement Uncertainty of Conduction test 

Measurement Items Range 
Confidence 

Level 
Calculated Uncertainty 

20dB Emission Bandwidth 2400–2483.5MHz 95% ±1.9% 

Carrier Frequency Separation 2400–2483.5MHz 95% ±1.9% 

Maximum Power Spectral Density 

Level 
2400–2483.5MHz 95% ±0.98 dB 

Number of Hopping Channel 2400–2483.5MHz 95% ±1.9% 

Time of Occupancy 2400–2483.5MHz 95% ±0.11% 
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Max Peak Conducted Output Power 2400–2483.5MHz 95% ±0.98 dB 

Band-edge Spurious Emission 2400–2483.5MHz 95% ±1.21dB 

Conducted RF Spurious Emission 9kHz-40GHz 95% 
9kHz-7GHz:±1.21dB 

7GHz-40GHz: ±3.31dB 

Measurement Uncertainty of Radiation test 

Measurement Items Uncertainty(dB) 

Radiated Emission 30MHz-1000MHz ±5.10 

Radiated Emission 1000MHz-18000MHz ±5.66 

Radiated Emission 18000MHz-40000MHz ±5.22 

AC Powerline Conducted Emission ±4.38 

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95% 

confidence level using a coverage factor of k=2. 
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6 Test Results 

6.1 Peak Output Power-Conducted 

6.1.1 Measurement Limit  

Standard Conducted Limit (dBm) EIRP Limit(dBm) 

FCC 47 Part 15.247(b) GFSK:≤30, pi/4-DQPSK and 8DPSK≤20.97 N/A 

RSS-247 5.4(b) GFSK:≤30, pi/4-DQPSK and 8DPSK≤20.97 ≤36 

6.1.2 Test Condition 

Hopping Mode RBW VBW Span Sweeptime 

Hopping OFF 3MHz 10MHz 9MHz Auto 

6.1.3 Test Procedure 

The measurement is according to ANSI C63.10 clause 7.8.5. 

1. The output power of EUT was connected to the spectrum analyzer by cable and divide. The path loss 

was compensated to the results for each measurement. 

2. Enable EUT transmitter maximum power continuously. 

3. Use the following spectrum analyzer settings: 

a) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel. 

b) RBW > 20 dB bandwidth of the emission being measured. 

c) VBW ≥ RBW. 

d) Sweep: Auto. 

e) Detector function: Peak. 

f) Trace: Max hold. 

4. Allow trace to stabilize. 

5. Use the marker-to-peak function to set the marker to the peak of the emission. 

6. The indicated level is the peak output power, after any corrections for external attenuators and cables. 

7. Record the results. 

6.1.4 Test setup 

 



 

 

Report No: 24T04I300218-020 

Industrial Internet Innovation Center (Shanghai) Co.,Ltd.  Page 16 of 68 

 

6.1.5 Measurement Results 

Test 

Mode 
Antenna Frequency[MHz] 

Conducted Peak 

Power[dBm] 

Conducted 

Limit[dBm] 
Verdict 

DH5 Ant1 2402 12.76 ≤20.97 PASS 

DH5 Ant1 2441 12.83 ≤20.97 PASS 

DH5 Ant1 2480 13.05 ≤20.97 PASS 

2DH5 Ant1 2402 11.96 ≤20.97 PASS 

2DH5 Ant1 2441 12.17 ≤20.97 PASS 

2DH5 Ant1 2480 12.47 ≤20.97 PASS 

3DH5 Ant1 2402 11.88 ≤20.97 PASS 

3DH5 Ant1 2441 12.08 ≤20.97 PASS 

3DH5 Ant1 2480 12.37 ≤20.97 PASS 

Note: Bold font is the maximum Value 

Test Graphs 

DH5-Ant1-2402-PASS DH5-Ant1-2441-PASS 
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6.2 Frequency Band Edges-Conducted  

6.2.1 Measurement Limit 

Standard Limit(dBc) 

FCC 47 CFR Part 15.247(d) >20 

RSS-247 5.5 >20 

6.2.2 Test procedures 

The measurement is according to ANSI C63.10 clause 7.8.6. 

1. Connect the EUT to spectrum analyzer. 

2. Set RBW=100KHz, VBW=300KHz, span more than 1.5 times channel bandwidth (2MHz).  

3. Detector =peak, sweep time=auto couple, trace mode=max hold.Allow sweep to continue until the 

trace stabilizes. 

6.2.3 Test setup 

 

 

6.2.4 Measurement Result 

TestMode Antenna ChName Frequency[MHz] 
RefLevel 

[dBm] 

Result 

[dBm] 

Limit 

[dBm] 
Verdict 

DH5 Ant1 Low 2402 6.68 -45.45 ≤-13.32 PASS 

DH5 Ant1 High 2480 5.76 -46.17 ≤-14.24 PASS 

DH5 Ant1 Low Hop_2402 7.39 -43.42 ≤-12.61 PASS 

DH5 Ant1 High Hop_2480 11.80 -43.79 ≤-8.2 PASS 

2DH5 Ant1 Low 2402 0.76 -46.32 ≤-19.24 PASS 

2DH5 Ant1 High 2480 1.19 -46.25 ≤-18.81 PASS 

2DH5 Ant1 Low Hop_2402 1.72 -44 ≤-18.28 PASS 

2DH5 Ant1 High Hop_2480 7.90 -43.92 ≤-12.1 PASS 

3DH5 Ant1 Low 2402 -0.05 -47.43 ≤-20.05 PASS 

3DH5 Ant1 High 2480 2.18 -46.11 ≤-17.82 PASS 

3DH5 Ant1 Low Hop_2402 5.34 -44.08 ≤-14.66 PASS 

3DH5 Ant1 High Hop_2480 6.38 -44.27 ≤-13.62 PASS 
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Test Graphs 
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3DH5-Ant1-2402-PASS 3DH5-Ant1-2480-PASS 

  
3DH5-Ant1-Hop_2402-PASS 3DH5-Ant1-Hop_2480-PASS 

  

 

 

  

 A 

Att  30 dB*

Offset  11.2 dB

LVL

Ref  20 dBm

Start 2.35 GHz Stop 2.405 GHz5.5 MHz/

3DB

RBW 100 kHz

SWT 10 ms

*

VBW 300 kHz*

SGL 

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

1

Marker 1 [T1 ]

           -0.05 dBm

     2.402355769 GHz

2

Marker 2 [T1 ]

          -57.88 dBm

     2.400000000 GHz

3

Marker 3 [T1 ]

          -52.63 dBm

     2.390000000 GHz

4

Marker 4 [T1 ]

          -47.43 dBm

     2.374062500 GHz

D1 -20.05 dBm

Date: 3.DEC.2024  13:58:05

 A 

Att  30 dB*

Offset  11.2 dB

LVL

Ref  20 dBm

Start 2.47 GHz Stop 2.55 GHz8 MHz/

3DB

RBW 100 kHz

SWT 10 ms

*

VBW 300 kHz*

SGL 

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

1

Marker 1 [T1 ]

            2.18 dBm

     2.479871795 GHz

2

Marker 2 [T1 ]

          -52.56 dBm

     2.483500000 GHz

3

Marker 3 [T1 ]

          -52.21 dBm

     2.500000000 GHz

4

Marker 4 [T1 ]

          -46.11 dBm

     2.549358974 GHz

D1 -17.82 dBm

Date: 3.DEC.2024  14:04:37

 A 

Att  30 dB*

Offset  11.2 dB

LVL

Ref  20 dBm

Start 2.35 GHz Stop 2.405 GHz5.5 MHz/

3DB

RBW 100 kHz

SWT 10 ms

*

VBW 300 kHz*

SGL 

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   300 of   300

1

Marker 1 [T1 ]

            5.34 dBm

     2.401915064 GHz

2

Marker 2 [T1 ]

          -46.04 dBm

     2.400000000 GHz

3

Marker 3 [T1 ]

          -45.27 dBm

     2.390000000 GHz

4

Marker 4 [T1 ]

          -44.08 dBm

     2.352115385 GHz

D1 -14.66 dBm

Date: 4.DEC.2024  09:21:09

 A 

Att  30 dB*

Offset  11.1 dB

LVL

Ref  20 dBm

Start 2.47 GHz Stop 2.55 GHz8 MHz/

3DB

RBW 100 kHz

SWT 10 ms

*

VBW 300 kHz*

SGL 

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   300 of   300

1

Marker 1 [T1 ]

            6.38 dBm

     2.473974359 GHz

2

Marker 2 [T1 ]

          -46.86 dBm

     2.483500000 GHz

3

Marker 3 [T1 ]

          -46.49 dBm

     2.500000000 GHz

4

Marker 4 [T1 ]

          -44.27 dBm

     2.488717949 GHz

D1 -13.62 dBm

Date: 4.DEC.2024  09:24:10



 

 

Report No: 24T04I300218-020 

Industrial Internet Innovation Center (Shanghai) Co.,Ltd.  Page 23 of 68 

 

6.3 Conducted Emission 

6.3.1 Measurement Limt 

Standard Limit 

FCC 47 CFR Part15.247 (d) 20dB below peak output power in 100kHz bandwidth 

RSS-247 5.5 20dB below peak output power in 100kHz bandwidth 

6.3.2 Test procedures 

The measurement is according to ANSI C63.10 clause 7.8.8. 

1. Connect the EUT to spectrum analyzer. 

2. Set RBW=100KHz, VBW=300KHz.  

3. Detector =peak, sweep time=auto couple, trace mode=max hold 

6.3.3 Test Setup 

 

6.3.4 Measurement Results  

TestMode Antenna Frequency[MHz] 
FreqRange 

[MHz] 

RefLevel 

[dBm] 

Result 

[dBm] 

Limit 

[dBm] 
Verdict 

DH5 Ant1 2402 0~Reference 7.45 7.45 --- PASS 

DH5 Ant1 2402 30~1000 7.45 -53.12 ≤-12.55 PASS 

DH5 Ant1 2402 1000~26500 7.45 -50.14 ≤-12.55 PASS 

DH5 Ant1 2441 0~Reference 8.53 8.53 --- PASS 

DH5 Ant1 2441 30~1000 8.53 -51.5 ≤-11.47 PASS 

DH5 Ant1 2441 1000~26500 8.53 -49.62 ≤-11.47 PASS 

DH5 Ant1 2480 0~Reference 7.47 7.47 --- PASS 

DH5 Ant1 2480 30~1000 7.47 -53.01 ≤-12.53 PASS 

DH5 Ant1 2480 1000~26500 7.47 -50.2 ≤-12.53 PASS 

2DH5 Ant1 2402 0~Reference 2.36 2.36 --- PASS 

2DH5 Ant1 2402 30~1000 2.36 -53.39 ≤-17.64 PASS 

2DH5 Ant1 2402 1000~26500 2.36 -50.32 ≤-17.64 PASS 

2DH5 Ant1 2441 0~Reference 8.09 8.09 --- PASS 

2DH5 Ant1 2441 30~1000 8.09 -42.6 ≤-11.91 PASS 
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2DH5 Ant1 2441 1000~26500 8.09 -50.51 ≤-11.91 PASS 

2DH5 Ant1 2480 0~Reference 6.66 6.66 --- PASS 

2DH5 Ant1 2480 30~1000 6.66 -52.4 ≤-13.34 PASS 

2DH5 Ant1 2480 1000~26500 6.66 -49.86 ≤-13.34 PASS 

3DH5 Ant1 2402 0~Reference 6.23 6.23 --- PASS 

3DH5 Ant1 2402 30~1000 6.23 -53.47 ≤-13.77 PASS 

3DH5 Ant1 2402 1000~26500 6.23 -50.53 ≤-13.77 PASS 

3DH5 Ant1 2441 0~Reference 8.11 8.11 --- PASS 

3DH5 Ant1 2441 30~1000 8.11 -53.51 ≤-11.89 PASS 

3DH5 Ant1 2441 1000~26500 8.11 -49.62 ≤-11.89 PASS 

3DH5 Ant1 2480 0~Reference 6.77 6.77 --- PASS 

3DH5 Ant1 2480 30~1000 6.77 -53.48 ≤-13.23 PASS 

3DH5 Ant1 2480 1000~26500 6.77 -50.18 ≤-13.23 PASS 

 

Test Graphs 
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DH5-Ant1-2402-1000~26500-PASS DH5-Ant1-2441-0~Reference-PASS 

  
DH5-Ant1-2441-30~1000-PASS DH5-Ant1-2441-1000~26500-PASS 
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DH5-Ant1-2480-0~Reference-PASS DH5-Ant1-2480-30~1000-PASS 

  
DH5-Ant1-2480-1000~26500-PASS 2DH5-Ant1-2402-0~Reference-PASS 
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2DH5-Ant1-2402-30~1000-PASS 2DH5-Ant1-2402-1000~26500-PASS 

  
2DH5-Ant1-2441-0~Reference-PASS 2DH5-Ant1-2441-30~1000-PASS 
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2DH5-Ant1-2441-1000~26500-PASS 2DH5-Ant1-2480-0~Reference-PASS 

  
2DH5-Ant1-2480-30~1000-PASS 2DH5-Ant1-2480-1000~26500-PASS 
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3DH5-Ant1-2402-0~Reference-PASS 3DH5-Ant1-2402-30~1000-PASS 

  
3DH5-Ant1-2402-1000~26500-PASS 3DH5-Ant1-2441-0~Reference-PASS 
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3DH5-Ant1-2441-30~1000-PASS 3DH5-Ant1-2441-1000~26500-PASS 

  
3DH5-Ant1-2480-0~Reference-PASS 3DH5-Ant1-2480-30~1000-PASS 

  

  

 A 

Att  20 dB*

*

3DB

RBW 100 kHz

* VBW 300 kHz

SWT 125 msRef  20 dBm

Offset  11.3 dB

LVL

Start 30 MHz Stop 1 GHz97 MHz/

SGL 

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP    30 of    30

1

Marker 1 [T1 ]

          -53.51 dBm

   360.608333333 MHz

D1 -11.89 dBm

Date: 3.DEC.2024  14:01:15

Att  20 dB*

 A 

*

3DB

RBW 100 kHz

SWT 2.6 s

* VBW 300 kHz

Ref  20 dBm

Offset  11.3 dB

LVL

Start 1 GHz Stop 26.5 GHz2.55 GHz/

SGL 

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP    30 of    30

1

Marker 1 [T1 ]

            5.76 dBm

     2.440750000 GHz

2

Marker 2 [T1 ]

          -49.62 dBm

    24.491450000 GHz

D1 -11.89 dBm

Date: 3.DEC.2024  14:02:44

 A 

Att  30 dB*

Offset  11.2 dB

LVL

Ref  30 dBm

Center 2.48 GHz Span 1.5 MHz150 kHz/

3DB

RBW 100 kHz

SWT 2.5 ms

*

VBW 300 kHz*

SGL 

1 PK

VIEW

-70

-60

-50

-40

-30

-20

-10

0

10

20

30

SWP    10 of    10

1

Marker 1 [T1 ]

            6.77 dBm

     2.480012019 GHz

Date: 3.DEC.2024  14:04:43

 A 

Att  20 dB*

*

3DB

RBW 100 kHz

* VBW 300 kHz

SWT 125 msRef  20 dBm

Offset  11.2 dB

LVL

Start 30 MHz Stop 1 GHz97 MHz/

SGL 

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP    30 of    30

1

Marker 1 [T1 ]

          -53.48 dBm

   172.622333333 MHz

D1 -13.23 dBm

Date: 3.DEC.2024  14:04:57



 

 

Report No: 24T04I300218-020 

Industrial Internet Innovation Center (Shanghai) Co.,Ltd.  Page 31 of 68 

 

3DH5-Ant1-2480-1000~26500-PASS / 

 

/ 
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6.4 Radiated Emission 

6.4.1 Measurement Limit 

According to the FCC 15.205&15.209/RSS-Gen section 8.9&1.0 

Limit in restricted band 

Frequency of emission (MHz) Field strength (mV/m) Field strength (dBuV/m) 

0.009~0.49 2400/F (kHz) 129-94 

0.49~1.705 24000/F (kHz) 74-63 

1.705~30 30 70 

30~88 100 40 

88~216 150 43.5 

216~960 200 46 

Above 960 500 54 

6.4.2 Test Method 

Portable, small, lightweight, or modular devices that may be handheld, worn on the body, or placed on a 

table during operation shall be positioned on a non-conducting platform, the top of which is 80 cm above 

the reference ground plane. The preferred area occupied by the EUT arrangement is 1 m by 1.5 m, For 

emissions testing at or below 1 GHz, the table height shall be 80 cm above the reference ground plane. For 

emission measurements above 1 GHz, the table height shall be 1.5 m. but it may be larger or smaller to 

accommodate various sized EUTs. For testing purposes, ceiling- and wall-mounted devices also shall be 

positioned on a tabletop (see also ANSI C63.10-2013 section 6.3.4 and 6.3.5). In making any tests involving 

handheld, body-worn, or ceiling-mounted equipment, it is essential to recognize that the measured levels 

may be dependent on the orientation (attitude) of the three orthogonal axes of the EUT. Thus, exploratory 

tests as specified in 8.3.1 shall be carried out for various axes orientations to determine the attitude having 

maximum or near-maximum emission level. 

The EUT was placed on a non-conductive table. The measurement antenna was placed at a distance of 3 

meters from the EUT. During the tests, the antenna height and the EUT azimuth were varied in order to 

identify the maximum level of emissions from the EUT. This maximization process was repeated with the 

EUT positioned in each of its three orthogonal orientations. 

Test Settings – Below 1GHz (Quasi-Peak Field Strength Measurements) 

1. Set the center frequency and span to encompass frequency range to be measured. 

2. Set the RBW = 100 kHz. 

3. Set the VBW = 300 kHz. 

4. Detector = quasi-peak. 

5. Sweep time = auto couple. 

6. Trace mode = max hold. 

7. Trace was allowed to stabilize. 

Test Settings – Above 1GHz (Peak Field Strength Measurements) 

1. Set the center frequency and span to encompass frequency range to be measured. 

2. Set the RBW = 1MHz. 
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3. Set the VBW = 3MHz. 

4. Detector = peak 

5. Trace mode = max hold 

6. Sweep time = auto 

7. Trace (RMS) averaging was performed over at least 100 traces. 

Test Settings – Above 1GHz (Average Field Strength Measurements) 

1. Set the center frequency and span to encompass frequency range to be measured. 

2. Set the RBW = 1MHz. 

3. Set the VBW = 3MHz. 

4. Detector = power average (RMS). 

5. Number of measurement points = 1001 (Number of points must be ≥ 2 × span\\RBW) 

6. Sweep time = auto 

7. Trace (RMS) averaging was performed over at least 100 traces. 

Frequency of emission 

(MHz) 

RBW/VBW Sweep Time (s) 

0.009~30 9KHz/30KHz Auto 

30~1000 100KHz/300KHz 5 

1000~4000 1MHz/3MHz 15 

4000~18000 1MHz/3MHz 40 

18000~26500 1MHz/3MHz 20 
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6.4.3 Test Setup 

Below 30MHz Test Setup 

 

Below 1GHz Test Setup 

 

Above 1GHz Test Setup 
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6.4.4 Measurement Results 

A “reference path loss” is established and ARpi is the attenuation of “reference path loss”, and including 

the gain of receive antenna, the gain of the preamplifier, the cable loss. 

The measurement results are obtained as described below: 

ARpi = Cable loss + Antenna Factor-Preamplifier gain  

Result=PMea + ARpi 

RSE-DH5-CH0-30MHz-1GHz RSE-DH5-CH0-1GHz-3GHz 

  

RSE-DH5-CH0-3GHz-18GHz RSE-DH5-CH39-30MHz-1GHz 

  

RSE-DH5-CH39-1GHz-3GHz RSE-DH5-CH39-3GHz-18GHz 
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RSE-DH5-CH78-30MHz-1GHz RSE-DH5-CH78-1GHz-3GHz 

  

RSE-DH5-CH78-3GHz-18GHz RSE-2DH5-CH0-30MHz-1GHz 

  

RSE-2DH5-CH0-1GHz-3GHz RSE-2DH5-CH0-3GHz-18GHz 
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RSE-2DH5-CH39-30MHz-1GHz RSE-2DH5-CH39-1GHz-3GHz 

  

RSE-2DH5-CH39-3GHz-18GHz RSE-2DH5-CH78-30MHz-1GHz 

  

RSE-2DH5-CH78-1GHz-3GHz RSE-2DH5-CH78-3GHz-18GHz 
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RSE-3DH5-CH0-30MHz-1GHz RSE-3DH5-CH0-1GHz-3GHz 

  

RSE-3DH5-CH0-3GHz-18GHz RSE-3DH5-CH39-30MHz-1GHz 

  

RSE-3DH5-CH39-1GHz-3GHz RSE-3DH5-CH39-3GHz-18GHz 
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RSE-3DH5-CH78-30MHz-1GHz RSE-3DH5-CH78-1GHz-3GHz 

  

RSE-3DH5-CH78-3GHz-18GHz / 

 

/ 

Bandedge 

BANDEDGE-DH5-CH0-PK BANDEDGE-DH5-CH39-PK 
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BANDEDGE-DH5-CH78-PK BANDEDGE-2DH5-CH0-PK 

  

BANDEDGE-2DH5-CH39-PK BANDEDGE-2DH5-CH78-PK 

  

BANDEDGE-3DH5-CH0-PK BANDEDGE-3DH5-CH39-PK 
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BANDEDGE-3DH5-CH78-PK / 

 

/ 

Note: 

1. The out-of- limit signal in the picture is the main frequency signal. 

2. Only data in worst mode is provided. 

3. Sweep the whole frequency band through the range from 30MHz to the 10th harmonic of the carrier, 

the Emissions in the frequency band 18GHz-26.5GHz is more than 20dB below the limit are not report. 

4. The test data below 30MHz is more than 20dB lower than the limit value, so it is not provided in the 

report. 

5. Horizontal and vertical polarity is all have been tested, the result of them is synthesized in the above 

data diagram. 
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RSE-DH5-CH0-30MHz-1GHz 

Frequency 

(MHz) 
QuasiPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

33.2 8.44 -15 23.44 31.56 40.00 H 

96.5 12.53 -14 26.53 30.97 43.50 H 

901.4 24.39 2 22.39 21.61 46.00 H 

RSE-DH5-CH0-1GHz-3GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2667.3 54.57 18 36.57 19.43 74.00 H 

2912.6 55.12 18 37.12 18.88 74.00 V 

RSE-DH5-CH0-1GHz-3GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2667.3 42.09 18 24.09 11.91 54.00 H 

2912.6 42.08 18 24.08 11.92 54.00 V 

RSE-DH5-CH0-3GHz-18GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4804.2 47.95 -4 51.95 26.05 74.00 H 

RSE-DH5-CH0-3GHz-18GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4804.2 39.77 -4 43.77 14.23 54.00 H 

RSE-DH5-CH39-30MHz-1GHz 

Frequency 

(MHz) 
QuasiPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

33.7 8.93 -15 23.93 31.07 40.00 H 

101.9 11.75 -13 24.75 31.75 43.50 H 

RSE-DH5-CH39-1GHz-3GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2655.1 54.91 18 36.91 19.09 74.00 H 
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RSE-DH5-CH39-1GHz-3GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2655.1 41.89 18 23.89 12.11 54.00 H 

RSE-DH5-CH39-3GHz-18GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4881.6 45.3 -3 48.3 28.70 74.00 H 

9763.1 41.99 -1 42.99 32.01 74.00 H 

RSE-DH5-CH39-3GHz-18GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4881.6 36.28 -3 39.28 17.72 54.00 H 

9763.1 29.3 -1 30.3 24.70 54.00 H 

RSE-DH5-CH78-30MHz-1GHz 

Frequency 

(MHz) 
QuasiPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

33.8 8.98 -15 23.98 31.02 40.00 H 

96.3 14.06 -14 28.06 29.44 43.50 H 

RSE-DH5-CH78-1GHz-3GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2677.2 54.82 17 37.82 19.18 74.00 H 

RSE-DH5-CH78-1GHz-3GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2677.2 42.16 17 25.16 11.84 54.00 H 

RSE-DH5-CH78-3GHz-18GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4959.9 47.22 -3 50.22 26.78 74.00 H 

RSE-DH5-CH78-3GHz-18GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4959.9 40.77 -3 43.77 13.23 54.00 H 
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RSE-2DH5-CH0-30MHz-1GHz 

Frequency 

(MHz) 
QuasiPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

33.7 8.82 -15 23.82 31.18 40.00 H 

96.4 13.02 -14 27.02 30.48 43.50 H 

RSE-2DH5-CH0-1GHz-3GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2669.8 54.68 18 36.68 19.32 74.00 H 

RSE-2DH5-CH0-1GHz-3GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2669.8 42.1 18 24.1 11.90 54.00 H 

RSE-2DH5-CH0-3GHz-18GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4803.8 44.97 -4 48.97 29.03 74.00 H 

RSE-2DH5-CH0-3GHz-18GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4803.8 31.17 -4 35.17 22.83 54.00 H 

RSE-2DH5-CH39-30MHz-1GHz 

Frequency 

(MHz) 
QuasiPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

35.3 9.72 -15 24.72 30.28 40.00 H 

96.3 13.94 -14 27.94 29.56 43.50 H 

RSE-2DH5-CH39-1GHz-3GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2638.6 54.95 17 37.95 19.05 74.00 V 

RSE-2DH5-CH39-1GHz-3GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2638.6 41.76 17 24.76 12.24 54.00 V 
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RSE-2DH5-CH39-3GHz-18GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4881.6 43.73 -3 46.73 30.27 74.00 H 

RSE-2DH5-CH39-3GHz-18GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4881.6 28.64 -3 31.64 25.36 54.00 H 

RSE-2DH5-CH78-30MHz-1GHz 

Frequency 

(MHz) 
QuasiPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

33.5 8.63 -15 23.63 31.37 40.00 H 

97.8 12.65 -13 25.65 30.85 43.50 H 

RSE-2DH5-CH78-1GHz-3GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2640.0 54.08 17 37.08 19.92 74.00 V 

RSE-2DH5-CH78-1GHz-3GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2640.0 41.78 17 24.78 12.22 54.00 V 

RSE-2DH5-CH78-3GHz-18GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4960.4 45.42 -3 48.42 28.58 74.00 H 

RSE-2DH5-CH78-3GHz-18GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4960.4 30.44 -3 33.44 23.56 54.00 H 

RSE-3DH5-CH0-30MHz-1GHz 

Frequency 

(MHz) 
QuasiPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

33.3 8.51 -15 23.51 31.49 40.00 H 

97.3 11.36 -13 24.36 32.14 43.50 H 

866.4 23.8 1 22.8 22.20 46.00 H 
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RSE-3DH5-CH0-1GHz-3GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2670.3 54.59 18 36.59 19.41 74.00 H 

RSE-3DH5-CH0-1GHz-3GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2670.3 42.13 18 24.13 11.87 54.00 H 

RSE-3DH5-CH0-3GHz-18GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4803.8 45.04 -4 49.04 28.96 74.00 H 

16517.9 47.54 10 37.54 26.46 74.00 H 

RSE-3DH5-CH0-3GHz-18GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4803.8 29.99 -4 33.99 24.01 54.00 H 

16517.9 35.07 10 25.07 18.93 54.00 H 

RSE-3DH5-CH39-30MHz-1GHz 

Frequency 

(MHz) 
QuasiPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

35.3 9.68 -15 24.68 30.32 40.00 H 

96.3 13.75 -14 27.75 29.75 43.50 H 

RSE-3DH5-CH39-1GHz-3GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2644.2 54.13 17 37.13 19.87 74.00 H 

RSE-3DH5-CH39-1GHz-3GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2644.2 41.81 17 24.81 12.19 54.00 H 

RSE-3DH5-CH39-3GHz-18GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4882.0 43.41 -3 46.41 30.59 74.00 H 

11646.5 45.12 3 42.12 28.88 74.00 H 
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RSE-3DH5-CH39-3GHz-18GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4882.0 28.79 -3 31.79 25.21 54.00 H 

11646.5 32.51 3 29.51 21.49 54.00 H 

RSE-3DH5-CH78-30MHz-1GHz 

Frequency 

(MHz) 
QuasiPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

34.6 9.47 -15 24.47 30.53 40.00 H 

96.7 13.51 -14 27.51 29.99 43.50 H 

RSE-3DH5-CH78-1GHz-3GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2519.8 55.81 16 39.81 18.19 74.00 V 

2668.8 55.01 18 37.01 18.99 74.00 V 

RSE-3DH5-CH78-1GHz-3GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

2519.8 40.54 16 24.54 13.46 54.00 V 

2668.8 42.11 18 24.11 11.89 54.00 V 

RSE-3DH5-CH78-3GHz-18GHz 

Frequency 

(MHz) 
MaxPeak(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4959.9 45.97 -3 48.97 28.03 74.00 H 

7945.2 42.84 -1 43.84 31.16 74.00 H 

16500.9 47.38 10 37.38 26.62 74.00 H 

RSE-3DH5-CH78-3GHz-18GHz 

Frequency 

(MHz) 
Average(dBμV/m) ARpl (dB) 

PMea 

(dBμV/m) 
Margin(dB) Limit(dBμV/m) Polarity 

4959.9 30.75 -3 33.75 23.25 54.00 H 

7945.2 30.39 -1 31.39 23.61 54.00 H 

16500.9 34.83 10 24.83 19.17 54.00 H 

Note: Only the worst case is written in the report. 
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6.5 Time Of Occupancy (Dwell Time) 

6.5.1 Measurement Limit 

Standard Limit(ms) 

FCC 47 Part 15.247 (a) (1) (iii) <400 

RSS-247 5.1 <400 

6.5.2 Test procedures 

The measurement is according to ANSI C63.10 clause 7.8.4 

1. Connect the EUT through cable and divide with spectrum analyzer. 

2. Enable the EUT transmit maximum power. 

3. Set the spectrum analyzer as step 4 to step 8. 

4. Span: Zero span, centered on a hopping channel. 

5. RBW shall be ≤ channel spacing and where possible RBW should be set >> 1 / T, where T is the expected 

dwell time per channel. 

6. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video 

trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. 

The trigger level might need slight adjustment to prevent triggering when the system hops on an 

adjacent channel; a second plot might be needed with a longer sweep time to show two successive 

hops on a channel. 

7. Detector function: Peak. 

8. Trace: Clear-write, single sweep 

9. Place markers at the start of the first transmission on the channel and at the end of the last 

transmission. The dwell time per hop is the time between these two markers. 

To determine the number of hops on a channel in the regulatory observation period repeat the 

measurement using a longer sweep time. When the device uses a single hopping sequence the period of 

measurement should be sufficient to capture at least 2 hops. When the device uses a dynamic hopping 

sequence, or the sequence varies, the period of measurement may need to capture multiple hops to better 

determine the average time of occupancy. Count the number of hops on the channel across the sweep time. 

The average number of hops on the same channel within the regulatory observation period is calculated 

from the number of hops on the channel divided by the spectrum analyzer sweep time multiplied by the 

regulatory observation period. For example, if three hops are counted with an analyzer sweep time of 500 

ms and the regulatory observation period is 10 s, then the number of hops in that ten seconds is 3 / 0.5 × 

10, or 60 hops. 

The average time of occupancy is calculated by multiplying the dwell time per hop by the number of hops 

in the observation period. Where the device shares the same hopping algorithms (dwell time, channel 

selection) across multiple data rates or modulation schemes then the time of occupancy need only be 

measured for one of those modulation schemes or data rates. If the dwell time value varies with different 

modes of operation (data rate, modulation format, number of hopping channels, etc.), then repeat this test 

for each variation in dwell time. 

Spectral plots of the channel occupancy shall be included in the report. 
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6.5.3 Test Setup 

 

 

Measurement Results 

TestMode Antenna Frequency[MHz] 
BurstWidth 

[ms] 

TotalHops 

[Num] 
Result[s] Limit[s] Verdict 

DH5 Ant1 Hop 2.875 120 0.345 ≤0.4 PASS 

2DH5 Ant1 Hop 2.875 60 0.173 ≤0.4 PASS 

3DH5 Ant1 Hop 2.880 130 0.374 ≤0.4 PASS 

Test Graphs 

DH5-Ant1-Hop-PASS DH5-Ant1-Hop-PASS 
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2DH5-Ant1-Hop-PASS 2DH5-Ant1-Hop-PASS 

  
3DH5-Ant1-Hop-PASS 3DH5-Ant1-Hop-PASS 
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6.6 20dB Bandwidth 

6.6.1 Measurement Limit 

Standard Limit 

FCC 47 Part 15.247(a) N/A 

RSS-247 5.1 N/A 

6.6.2 Test procedures 

The measurement is according to ANSI C63.10 clause 7.8.7 

1. Connect the EUT through cable and divide with CMW270 and spectrum analyzer. 

2. Enable the EUT transmit maximum power. 

3. Set the spectrum analyzer as step 4 to step 7. 

4. Span: two or five times of OBW 

5. RBW= 1% to 5% of the OBW; VBW is approximately three times of RBW; Max Hold. 

6. Select the max peak, and N DB DOWN=20dB.  

7. Record the results. 

6.6.3 Test Setup 
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6.6.4 Measurement Result 

TestMode Antenna Frequency[MHz] 
20db 

EBW[MHz] 
FL[MHz] FH[MHz] Limit[MHz] Verdict 

DH5 Ant1 2402 0.86 2401.54 2402.41 --- --- 

DH5 Ant1 2441 0.87 2440.54 2441.41 --- --- 

DH5 Ant1 2480 0.86 2479.54 2480.41 --- --- 

2DH5 Ant1 2402 1.27 2401.36 2402.63 --- --- 

2DH5 Ant1 2441 1.28 2440.36 2441.64 --- --- 

2DH5 Ant1 2480 1.27 2479.36 2480.63 --- --- 

3DH5 Ant1 2402 1.28 2401.35 2402.63 --- --- 

3DH5 Ant1 2441 1.28 2440.35 2441.63 --- --- 

3DH5 Ant1 2480 1.28 2479.35 2480.63 --- --- 

Test Graphs 
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6.7 99% Occupied Bandwidth 

6.7.1 Measurement Limit 

Standard Limit 

N/A N/A 

RSS-GEN 6.7 N/A 

6.7.2 Test procedures 

The measurement is according to ANSI C63.10 clause 6.9.3. 

1. The output power of EUT was connected to the spectrum analyzer. The path loss was compensated to 

the results for each measurement. 

2. Enable EUT transmitter maximum power continuously. 

3. Set RBW shall be in the range of 1% to 5% of the OBW. 

4. Set the VBW ≥ [3 × RBW]. 

5. Detector = peak. 

6. Trace mode = max hold. 

7. Sweep = auto couple. 

8. Allow the trace to stabilize. 

9. The occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper 

frequency limits, the mean powers are each equal to 0.5% of the total mean power of the given 

emission. 

6.7.3 Test setup 
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6.7.4 Measurement Result 

TestMode Antenna Frequency[MHz] OCB [MHz] FL[MHz] FH[MHz] Limit[MHz] Verdict 

DH5 Ant1 2402 0.759 2401.6190 2402.3780 --- --- 

DH5 Ant1 2441 0.762 2440.6190 2441.3810 --- --- 

DH5 Ant1 2480 0.762 2479.6190 2480.3810 --- --- 

2DH5 Ant1 2402 1.149 2401.4180 2402.5670 --- --- 

2DH5 Ant1 2441 1.155 2440.4180 2441.5730 --- --- 

2DH5 Ant1 2480 1.155 2479.4150 2480.5700 --- --- 

3DH5 Ant1 2402 1.152 2401.4210 2402.5730 --- --- 

3DH5 Ant1 2441 1.152 2440.4210 2441.5730 --- --- 

3DH5 Ant1 2480 1.164 2479.4180 2480.5820 --- --- 
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6.8 Carrier Frequency Separation 

6.8.1 Measurement Limit 

Standard Limit(KHz) 

FCC 47 Part 15.247 (a) (1) 
GFSK: Over 25kHz or 20dB bandwidth 

π/4 DQPSK; 8DPSK: Over 25kHz or (2/3)*20dB bandwidth 

RSS-247 5.1 
GFSK: Over 25kHz or 20dB bandwidth 

π/4 DQPSK; 8DPSK: Over 25kHz or (2/3)*20dB bandwidth 

6.8.2 Test procedures 

The measurement is according to ANSI C63.10 clause 7.8.2. 

1. Connect the EUT through cable and divide and spectrum analyzer. 

2. Enable the EUT transmit in hopping mode. 

3. Span: Wide enough to capture the peaks of two adjacent channels. 

4. RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary to best 

identify the center of each individual channel. 

5. Video (or average) bandwidth (VBW) ≥ RBW. 

6. Sweep: Auto. 

7. Detector function: Peak. 

8. Trace: Max hold. 

9. Allow the trace to stabilize. 

6.8.3 Test Setup 
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6.8.4 Measurement Result 

TestMode Antenna Frequency[MHz] Result[MHz] Limit[MHz] Verdict 

DH5 Ant1 Hop 0.987 ≥0.025 PASS 

2DH5 Ant1 Hop 1.026 ≥0.025 PASS 

3DH5 Ant1 Hop 0.686 ≥0.025 PASS 

 

Test Graphs 
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6.9 Number Of Hopping Channels 

6.9.1 Measurement Limit 

Standard Limit 

FCC 47 CFR Part 15.247 (a)(1)(iii) 

Part 15.247(d),15.205(a),15.209(a) 

At least 15 non-overlapping channels 

RSS-247 5.1 At least 15 non-overlapping channels 

6.9.2 Test procedure 

The measurement is according to ANSI C63.10 clause 7.8.3. 

1. Connect the EUT through cable and divide with CMW270 and spectrum analyzer. 

2. Enable the EUT transmit in hopping mode. 

3. Span: The frequency band of operation. Depending on the number of channels the device supports, it 

may be necessary to divide the frequency range of operation across multiple spans, to allow the 

individual channels to be clearly seen. 

4. RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing 

or the 20 dB bandwidth, whichever is smaller. 

5. VBW ≥ RBW. 

6. Sweep: Auto. 

7. Detector function: Peak. 

8. Trace: Max hold. 

9. Allow the trace to stabilize. 

10. Record the test results. 

6.9.3 Test Setup 

 

6.9.4 Measurement Result 

TestMode Antenna Frequency[MHz] Result[Num] Limit[Num] Verdict 

DH5 Ant1 Hop 79 ≥15 PASS 

2DH5 Ant1 Hop 79 ≥15 PASS 

3DH5 Ant1 Hop 79 ≥15 PASS 
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Test Graphs 
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6.10 AC Powerline Conducted Emission  

6.10.1 Method of Measurement: ANSI C63.10-2013-clause 6.2 

1. The one EUT cable configuration and arrangement and mode of operation that produced the emission 

with the highest amplitude relative to the limit is selected for the final measurement, while applying 

the appropriate modulating signal to the EUT.  

2. If the EUT is relocated from an exploratory test site to a final test site, the highest emissions shall be 

remaximized at the final test location before final ac power-line conducted emission measurements 

are performed.  

3. The final test on all current-carrying conductors of all of the power cords to the equipment that 

comprises the EUT (but not the cords associated with other non-EUT equipment in the system) is then 

performed for the full frequency range for which the EUT is being tested for compliance without further 

variation of the EUT arrangement, cable positions, or EUT mode of operation.  

4. If the EUT is comprised of equipment units that have their own separate ac power connections, e.g., 

floor-standing equipment with independent power cords for each shelf that are able to connect directly 

to the ac power network, each current-carrying conductor of one unit is measured while the other 

units are connected to a second (or more) LISN(s). All units shall be separately measured. If a power 

strip is provided by the manufacturer, to supply all of the units making up the EUT, only the conductors 

in the power cord of the power strip shall be measured. 

If the EUT uses a detachable antenna, these measurements shall be made with a suitable dummy load 

connected to the antenna output terminals; otherwise, the tests shall be made with the antenna 

connected and, if adjustable, fully extended. When measuring the ac conducted emissions from a device 

that operates between 150 kHz and 30 MHz a non-detachable antenna may be replaced with a dummy 

load for the measurements within the fundamental emission band of the transmitter, but only for those 

measurements.36 Record the six highest EUT emissions relative to the limit of each of the current-carrying 

conductors of the power cords of the equipment that comprises the EUT over the frequency range 

specified by the procuring or regulatory agency. Diagram or photograph the test setup that was used. See 

Clause 8 for full reporting requirements. 
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6.10.2 Test Setup 

 

6.10.3 Test Condition 

Voltage（V） Frequency（Hz） 

120 60 

6.10.4 Measurement limit 

(Quasi-peak-average Limit) 

Frequency range 

(MHz) 

Quasi-peak Limit 

(dBV) 

Average Limit 

(dBV) 
Conclusion 

0.15 to 0.5 66 to 56 56 to 46 

P 0.5 to 5 56 46 

5 to 30 60 50 

NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.5 MHz. 
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6.10.5 Measurement Result 

BT DH5 CH2480 / 

 

/ 

 

Frequency 

(MHz) 

QuasiPeak 

(dBµV) 

Average 

(dBµV) 

Limit 

(dBµV) 

Margin 

(dB) 

Meas.Time 

(ms) 

Bandwidth 

(kHz) 

Line Filter Corr. 

(dB) 

0.463425 --- 29.09 46.63 17.54 15000.0 9.000 N ON 9.9 

0.463425 44.41 --- 56.63 12.22 15000.0 9.000 N ON 9.9 

0.560438 --- 28.21 46.00 17.79 15000.0 9.000 N ON 9.9 

0.560438 47.05 --- 56.00 8.95 15000.0 9.000 N ON 9.9 

0.661181 --- 27.26 46.00 18.75 15000.0 9.000 N ON 9.9 

0.661181 46.13 --- 56.00 9.87 15000.0 9.000 N ON 9.9 

0.750731 --- 27.47 46.00 18.53 15000.0 9.000 N ON 9.9 

0.750731 43.68 --- 56.00 12.32 15000.0 9.000 N ON 9.9 

8.705756 --- 26.41 50.00 23.59 15000.0 9.000 N ON 9.6 

8.705756 41.35 --- 60.00 18.65 15000.0 9.000 N ON 9.6 

17.735381 --- 24.44 50.00 25.56 15000.0 9.000 N ON 9.5 

17.735381 39.22 --- 60.00 20.78 15000.0 9.000 N ON 9.5 

Note:  

1.All modes have been tested and only the worst mode is recorded in the report. 

2. L1 and N is all have been tested, the result of them is synthesized in the above data diagram. 
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