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TEST REPORT DECLARATION

Applicant : Shanghai Huace Navigation Technology Ltd.
Address ;577 Songying Road, Qingpu District, 201706 Shanghai, China
Manufacturer :  Shanghai Huace Navigation Technology Ltd.
Address . 577 Songying Road, Qingpu District, 201706 Shanghai, China
EUT Description :  Remote Controller

(A) Model No. . EC10

(B) Trademark EHEN V

Measurement Standard Used:

FCC CFR Title 47 Part 2

FCC CFR Title 47 Part 22 Subpart H
FCC CFR Title 47 Part 24 Subpart E
FCC CFR Title 47 Part 27

FCC CFR Title 47 Part 90

ANSI C63.26:2015

The device described above is tested by Shenzhen Alpha Product Testing Co., Ltd. to determine the
maximum emission levels emanating from the device. The test results are contained in this test report and
Shenzhen Alpha Product Testing Co., Ltd. is assumed of full responsibility for the accuracy and
completeness of these tests.

After the test, our opinion is that EUT compliance with the requirement of the above standards.

This report applies to above tested sample only. This report shall not be reproduced in parts without written
approval of Shenzhen Alpha Product Testing Co., Ltd.

Yannis Wen
Tested by (name + signature).......... /MWME wen
Project Engineer ¢
A - )
Approved by (name + signature).......: Reak Yang rl &_ . -~
Project Manager N « o

Date of iSSUE......ccvvviiiiiiiiild February 28, 2024
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1 Test Summary

Test Item

Section in CFR 47

Result

RF Exposure (SAR)

Part 1.1307
Part 2.1093

Pass*(Please refer to
SAR Report)

RF Output Power

Part 2.1046
Part 22.913(a) (5)
Part 24.232 (c)
Part 27.50 (d)(4)
Part 27.50 (h)

Pass

Peak-To-Average Ratio

Part 2.1046
Part 22.913(d)
Part 24.232 (d)

Part 27.50(d)

Pass

Modulation Characteristics

Part 2.1047

N/A

99% & -26 dB Occupied Bandwidth

Part 2.1049
Part 22.917
Part 24.238
Part 27.53(a)

Pass

Spurious Emissions at Antenna Terminal

Part 2.1051
Part 22.917 (a)
Part 24.238 (a)

Part 27.53 (h)/(m)
Part 90.691(a)

Pass

Field Strength of Spurious Radiation

Part 2.1053
Part 22.917 (a)
Part 24.238 (a)

Part 27.53 (h)/(m)
Part 90.6919(a)

Pass

Out of band emission, Band Edge

Part 22.917 (a)
Part 24.238 (a)
Part 27.53(h)/(m)
Part 90.691(a)

Pass

Frequency stability vs. temperature

Part 2.1055(a)(1)(b)
Part 90.213

Pass

Frequency stability vs. voltage

Part 2.1055(d)(1)(2)
Part 90.213

Pass

Note: 1. Pass: The EUT complies with the essential requirements in the standard.

2. The conclusion of this test report is judged by actual test data without considering measurement

uncertainty.
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2 General Information
2.1 General Description of EUT

Description of Device (EUT)

Description

Model Number
DIFF.

Power supply

Support Bands
Channel Bandwidth

TX Frequency

Modulation type

Antenna Type

Software version

Hardware version

Remote Controller
EC10

N/A
DC 9V from adapter, DC 3.7V from battery.

LTE Band 5/7/41

LTE Band 5: 1.4MHz, 3MHz, 5MHz, 10MHz
LTE Band 7: 5MHz, 10MHz, 15MHz, 20MHz
LTE Band 41: 5MHz, 10MHz, 15MHz, 20MHz
LTE Band 5: 824 ~ 849 MHz

LTE Band 7: 2500 ~ 2570 MHz

LTE Band 41: 2496MHz ~ 2670MHz

QPSK, 16QAM

Internal antenna, Maximum Gain is 4dBi.

(Antenna information is provided by applicant.)

V1.0
V1.0

Remark 1: The worst-case simultaneous transmission configuration was evaluated with no non-
compliance found. Results in this report are only for 4G function, and there is no other transmitter involved.
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2.2 Related Submittal(s) / Grant (s)

FCC CFR 47 Rules.

This submittal(s) (test report) is filing to comply with Section Part 22 subpart H and Part 24 subpart E of the

2.3 Test Facility

Shenzhen Alpha Product Testing Co., Ltd
Building i, No.2, Lixin Road, Fuyong Street, Bao'an District, 518103, Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission
Registration Number: 293961

July 15, 2019 Certificated by IC
Registration Number: 12135A

2.4 Accessories of Device (EUT)

AC/DC ADAPTER

Accessories

Manufacturer
GFDA7-09004000U
Model
) Input: 100~240V~50/60Hz 1A Max
Ratings * Output: 9.0V=4.0A

2.5 Tested Supporting System Details

Dongguan GaoFanDe Technology Co., Ltd.

No. Description Manufacturer Model Serial Number Certification or SDoC
1 Notebook PC Lenovo Th|£Il<Z>ad N/A N/A
2.6 Test Conditions
Items Required Actual
Temperature range: 15-35C 24°C
Humidity range: 25-75% 56%
Pressure range: 86-106kPa 98kPa
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2.7 Measurement Uncertainty

Iltem Uncertainty
Uncertainty for Power point Conducted Emissions Test 1.63dB
Uncertainty for Radiation Emission test in 3m chamber 35dB
(below 30MHz) '
Uncertainty for Radiation Emission test in 3m chamber 3.74dB(Polarize: V)
(30MHz to 1GHz) 3.76dB(Polarize: H)
Uncertainty for Radiation Emission test in 3m chamber 3.77dB(Polarize: V)
(1GHz to 25GH?z2) 3.80dB(Polarize: H)
Uncertainty for Radiation Emission test in 3m chamber 4.31 dB(Polarize: V)
(18GHz to 40GHz) 4.30 dB(Polarize: H)
Uncertainty for radio frequency 5.06x108GHz
Uncertainty for conducted RF Power 0.400B
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%
Uncertainty for DC and low frequency voltages 0.06%




Page 9 of 100

Report No.: A2312266-C01-R08

3 Test Instruments list
Equipment Manufacture Model No. Flrmvyare Serial No. Last cal. el
version Interval
*A* 1
976*6 anechoic CHENYU 9%6*6 / N/A 2022.05.17 | 3Year
chamber
Spectrum ROHDE&SCHWARZ | FSV40-N 2.3 102137 2023.08.16 | 1Year
analyzer
Spectrum Agilent N9020A | A.14.16 | MY499100060 |2023.08.16| 1Year
analyzer
. 1316.3003K03-
Receiver ROHDE&SCHWARZ ESR 2.28 SP1 102082-Wa 2023.08.16 | 1Year
Receiver R&S ESCI 4.42 SP1 101165 2023.08.16 | 1lYear
Bilog Antenna Schwarzbeck VULB 9168 / VULB 9168#627 | 2023.08.28 | lYear
Hom Antenna | SCHWARZBECK BBHIASQlZO / 2106 2023.08.19| 1Year
Loop Antenna | SCHWARZBECK fg"lég / 00128 2023.08.19| 1Year
RF Cable Resenberger Cable 1 / RE1 2023.08.16 | 1Year
RF Cable Resenberger Cable 2 / RE2 2023.08.16 | 1Year
RF Cable Resenberger Cable 3 / CE1l 2023.08.16 | 1Year
Pre-amplifier HP HP8347A / 2834A00455 2023.08.16 | 1lYear
Pre-amplifier Agilent 8449B / 3008A02664 |2023.08.16| lYear
L.I.S.N.#1 Schwarzbeck NSLK8126 / 8126-466 2023.08.16| 1Year
L.I.S.N.#2 ROHDE&SCHWARZ ENV216 / 101043 2023.08.16 | 1lYear
Horn Antenna SCHWARZBECK BBHA 9170 / 00946 2023.08.19| 1Year
Preamplifier SKET LNPA5—01840' / SK2018101801 |2023.08.16| 1 Year
Power Meter Agilent E9300A / MY41496628 |2023.08.16| 1 Year
Power Sensor DARE RPR3006W / 15100041SNO91 | 2023.08.16 | 1 Year
Temp. & Humid.
Teelong TL-HW408S / TL-20191205-01 |2023.07.25 | 1 Year
Chamber
Switching Mode JUNKE JK12010S / 20140927-6 | 2023.08.16 | 1 Year
Power Supply
Adjustable MWRFtest N/A / N/A N/A N/A
attenuator
10dB Attenuator Mini-Circuits DC-6G / N/A N/A N/A
Software Information
Test ltem Software Name Manufacturer Version
RE EZ-EMC EZ Alpha-3A1
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4  System test configuration

4.1 Test mode
During all testing, EUT is in link mode with base station emulator at maximum power level. The
spurious emission measurements were carried out in semi-anechoic chamber with 3-meter test range,
and EUT is rotated on three test planes to find out the worst emission.

Test modes
Band Radiated Conducted
LTE Band 5 B QPSKlink, 16QAM link B QPSKlink, 16QAM link
LTE Band 7 B QPSKlink, 16QAM link B QPSKlink, 16QAM link
LTE Band 41 B QPSKlink, 16QAM link B QPSKlink, 16QAM link

Note: Antenna port conducted and radiated test items were performed according to KDB 971168 D01
Power Meas License Digital Systems v03rl with maximum output power.

Radiated measurements were performed with rotating EUT in different three orthogonal test planes to
find the maximum emission.

4.2 Configuration of Tested System

120Vac/ 80 Hz

t EUT (Adapter)

EUT (USE Cable)

Dlpolq Antenna

(re)
EUT h

FLUT [Earphonz)

[ ]

==,

System Simulator
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4.3 Conducted Output Power

Test Requirement:

FCC part22.913(a) (5), FCC part24.232(b) and FCC Part 27.50 (d)(4)/(h)

Test Method:

ANSI C63.26:2015

Limit: LTE Band 5: 7TW
LTE Band 7: 2W
LTE Band 41: 2W
Test setup: Communication

EUT Splitter Tester

Power meter

Note: Measurement setup for testing on Antenna connector

Test Procedure:

1. The transmitter output port was connected to base station.

The RF output of EUT was connected to the power meter by RF
cable and attenuator, the path loss was compensated to the results
for each measurement.

3. Set EUT at maximum power through base station.

4. Select lowest, middle, and highest channels for each band and
different modulation.

5. Measure the maximum burst average power.

Test Instruments:

Refer to section 3 for details

Test mode:

Refer to section 4.1 for details

Test results:

Pass
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Measurement Data

LTE Band5
BW Frequency RB Configuration Average Power [dBm]
(MHz) (MHz) Size Offset QPSK 16QAM

1 0 24.07 23.16

1 3 22.69 23.35

1 5 23.75 23.34

824.7 3 0 24.20 23.38

3 2 22.00 22.80

3 3 23.57 22.52

6 0 22.29 23.53

1 0 23.05 23.30

1 3 23.73 23.01

1 5 22.75 22.66

14 836.5 3 0 22.47 22.85
3 2 21.77 22.35

3 3 23.80 22.52

6 0 22.90 23.03

1 0 22.74 22.89

1 3 22.09 23.13

1 5 22.01 21.92

848.3 3 0 22.79 23.39

3 2 22.14 22.66

3 3 22.72 22.24

6 0 23.30 22.07

1 0 23.40 23.32

1 7 23.30 23.44

1 14 24.27 23.46

824.5 8 0 22.78 22.10

8 4 23.04 22.60

8 7 22.08 22.54

15 0 22.56 22.25

1 0 22.43 22.54

1 7 22.22 2251

1 14 22.92 21.73

3 836.5 8 0 23.20 22.64
8 4 22.14 22.81

8 7 22.54 22.29

15 0 22.38 22.80

1 0 23.43 22.35

1 7 22.34 22.14

1 14 22.45 21.79

847.5 8 0 22.65 22.28

8 4 21.74 21.60

8 7 22.73 22.26

15 0 22.77 23.51

1 0 24.05 23.15

1 12 22.12 23.35

° 824.5 1 24 2451 23.35
12 0 24.47 23.91
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12 6 22.14 22.36

12 13 23.91 22.60

25 0 22.75 22.99

1 0 23.46 23.51

1 12 23.61 23.28

1 24 22.67 22.83

836.5 12 0 22.29 22.66
12 6 22.28 22.23

12 13 23.31 22.54

25 0 22.79 22.59

1 0 23.11 22.60

1 12 22.86 22.55

1 24 22.45 22.66

846.5 12 0 22.92 22.56
12 6 22.30 22.41

12 13 22.97 22.32

25 0 23.03 22.39

1 0 23.54 23.48

1 24 22.58 23.50

1 49 24.77 23.66

829.0 25 0 23.24 22.84
25 12 23.12 21.73

25 25 22.70 22.46

50 0 22.43 21.94

1 0 22.33 22.56

1 24 22.97 21.97

1 49 22.83 22.70

10 836.5 25 0 23.22 23.12
25 12 22.70 22.98

25 25 22.78 22.22

50 0 22.65 23.12

1 0 22.84 22.71

1 24 22.70 21.98

1 49 22.53 22.60

844.0 25 0 24.48 22.40
25 12 22.52 23.14

25 25 24.21 23.37

50 0 23.61 23.39
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LTE Band7

BW Frequency RB Configuration Average Power [dBm]
(MHz) (MHz) Size Offset QPSK 16QAM
1 0 23.92 23.10

1 12 22.62 23.08

1 24 23.98 23.57

2502.5 12 0 2451 23.19

12 6 22.52 22.70

12 13 23.50 22.62

25 0 22.27 22.88

1 0 24.04 23.65

1 12 23.29 23.07

1 24 23.45 23.50

5 2535.0 12 0 22.49 22.49
12 6 21.99 21.83

12 13 23.93 23.21

25 0 23.05 23.36

1 0 23.36 22.61

1 12 22.20 23.12

1 24 22.12 22.63

2567.5 12 0 22.57 22.77

12 6 21.92 23.24

12 13 22.92 22.49

25 0 23.49 22.07

1 0 23.26 23.30

1 24 22.77 23.09

1 49 24.67 23.45

2505.0 25 0 23.57 22.63

25 12 22.77 22.19

25 25 22.02 22.55

50 0 23.01 21.90

1 0 21.59 22.60

1 24 22.23 21.94

1 49 23.27 22.29

10 2535.0 25 0 23.00 22.88
25 12 22.67 22.79

25 25 22.78 22.41

50 0 22.64 22.34

1 0 23.33 22.64

1 24 22.85 22.40

1 49 22.57 22.01

2565.0 25 0 23.48 23.00

25 12 21.64 22.06

25 25 23.05 22.32

50 0 22.53 23.69

1 0 24.00 23.06

1 37 22.71 23.08

15 25075 1 74 24.18 22.82
37 0 23.85 23.99
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37 18 21.99 22.84

37 38 23.44 22.18

75 0 22.96 23.09

1 0 23.68 23.67

1 37 23.74 22.96

1 74 22.77 23.49

2535.0 37 0 22.07 22.63
37 18 22.11 22.07

37 38 23.10 22.60

75 0 22.23 22.50

1 0 22.49 23.26

1 37 22.18 23.30

1 74 21.94 21.95

2562.5 37 0 22.57 22.90
37 18 22.57 22.41

37 38 22.22 22.43

75 0 23.34 22.59

1 0 23.00 23.14

1 49 23.03 22.73

1 99 24.56 23.77

2510.0 50 0 23.64 22.26
50 25 22.61 22.56

50 50 22.51 22.84

100 0 22.40 22.32

1 0 21.84 23.03

1 49 22.80 21.75

5 1 99 22.86 22.63
0 2535.0 50 0 23.11 22.83
50 25 22.56 23.05

50 50 22.20 21.90

100 0 23.02 22.49

1 0 22.92 22.73

1 49 23.02 21.90

1 99 22.74 22.64

2560 50 0 22.75 22.60
50 25 21.65 22.33

50 50 22.88 22.28

100 0 22.85 22.91




Page 16 of 100

Report No.: A2312266-C01-R08

LTE Band41

BW Frequency RB Configuration Average Power [dBm]
(MHz) (MHz) Size Offset QPSK 16QAM
1 0 24.47 22.80

1 12 22.42 23.11

1 24 24.05 23.24

2557.5 12 0 24.35 23.77

12 6 22.32 22.72

12 13 23.84 22.64

25 0 22.83 23.42

1 0 23.18 23.41

1 12 23.35 23.55

1 24 22.60 22.68

5 2605.0 12 0 21.95 22.91
12 6 21.83 22.53

12 13 23.79 22.51

25 0 22.78 22.81

1 0 22.69 23.23

1 12 22.34 22.41

1 24 22.28 21.92

2652.5 12 0 22.25 22.79

12 6 22.33 22.62

12 13 22.53 22.11

25 0 23.55 22.03

1 0 23.73 23.05

1 24 23.20 23.26

1 49 24.64 23.25

2560.0 25 0 22.74 21.89

25 12 22.69 22.32

25 25 22.03 22.94

50 0 22.77 22.15

1 0 21.87 22.84

1 24 22.97 22.17

1 49 23.37 22.14

10 2605.0 25 0 22.57 22.35
25 12 21.90 23.17

25 25 22.65 22.15

50 0 22.54 22.44

1 0 22.60 22.69

1 24 22.58 21.92

1 49 22.34 21.85

2650.0 25 0 23.22 22.91

25 12 22.29 21.68

25 25 22.53 22.25

50 0 22.50 23.62

1 0 24.62 22.96

1 37 22.97 23.78

15 2562.5 1 74 24.64 23.45
37 0 24.43 23.74
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37 18 22.78 22.62

37 38 23.74 22.18

75 0 22.23 23.12

1 0 23.45 23.40

1 37 23.43 23.27

1 74 23.07 23.51

2605.0 37 0 22.52 22.49
37 18 22.46 22.14

37 38 23.29 22.61

75 0 22.62 22.59

1 0 22.95 23.10

1 37 22.90 23.22

1 74 22.04 22.52

2647.5 37 0 23.01 22.77
37 18 22.06 22.61

37 38 22.85 21.58

75 0 23.58 22.28

1 0 23.14 23.12

1 49 23.01 22.85

1 99 24.71 23.60

2565.0 50 0 23.37 22.44
50 25 22.26 22.68

50 50 22.24 22.16

100 0 23.07 22.63

1 0 21.74 22.60

1 49 22.05 22.59

20 1 99 23.32 22.20
2605.0 50 0 22.43 22.39
50 25 22.41 23.58

50 50 21.95 22.74

100 0 23.07 22.64

1 0 22.58 22.76

1 49 22.96 22.52

1 99 22.29 22.55

2645.0 50 0 23.27 22.70
50 25 21.83 22.18

50 50 22.35 22.50

100 0 22.60 23.35
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4.4 Peak-to-Average Ratio

Test Requirement: Part 22.913(d), FCC part24.232(d) and FCC part27.50(d)(5)
Test Method: ANSI C63.26:2015
Test Limit: Used complementary cumulative distribution function (CCDF) of analyzer
to determine that PAPR will not exceed 13 dB for more than 0.1 percent
of the time
Test setup: I
Communication
EUT Splitter Tester

SPA

Notfe: Measurement setup for testing on Antenna connector

Test Procedure: 1. The testing follows FCC KDB 971168 D01 v03r01 Section 5.7

The EUT was connected to spectrum and system simulator via a
power divider

3. Using the CCDF measurement of spectrum analyzer;
Set RBW=0BW or specified reference bandwidth;

5. Set the number of counts to a value that stabilizes the measured
CCDF curve;

6. Setthe measurement interval as 1ms
7. Record the maximum PAPR level associated with a probability of

0.1%.
Test Instruments: Refer to section 3 for details
Test mode: Refer to section 4.1 for details

Test results: Pass
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Test plots are listed as below:

Test mode Peak to Average Ratio Limit Result
(dB) (dB)

LTE Band 5 Middle channel/10MHz/QPSK 4.48 13 Pass
LTE Band 5 Middle channel/10MHz/16-QAM 4.49 13 Pass
LTE Band 7 Middle channel/20MHz/QPSK 4.45 13 Pass
LTE Band 7 Middle channel/20MHz/16-QAM 4.44 13 Pass
LTE Band 41 Middle channel/20MHz/QPSK 0.87 13 Pass
LTE Band 41 Middle channel/20MHz/16-QAM 0.84 13 Pass
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Test Mode: LTE Band 5
Middle channel/10MHz/QPSK

Agilent Spectrum Analyzer - Power Stat CCDF
064453 EM Fela 2

836500000 MHz Radie Std: Non:
Trig: Fras Run Counts5.23 MM0.0 Mpt
#htten: 20 dB

Center Freg 836.500000 MHz

#FGainLow

Average Power L
9 100%°

1.08 dBm
48.35 % at 0dB

10.0 %
1
0.1%
0.01 %
0.001 4.94dB
0. 2 dB
3 dB
6.11 dBm

0.001 %

0.0001 % 0dB -
Info BW 25.000 MHz

STaTuS

Frequency

Test Mode: LTE Band 5
Middle channel/10MHz/16-QAM

Agilent Spoctrum Anakyzer - Powsr Stat CCOF

NSEINT| SOLR E; 06:44.56 AM Fob 2
Center Freq; 835.500000 MHz Radio Std: Non Freguency
W Trig: Fres Run Counts:254 MHD.D Mpt

#Atten: 20 4B

Center Freq 836.500000 MHz

AFGalnLow
Average Power

1.09 dBm
48.78 % at 0dB

0.01 %
0.001
0.001 %

6.14 dBm
0.0001 % 0dE .
Info BW 25 000 MHz

50 1 File <Screen_0183.png> saved At

Test Mode: LTE Band 7
Middle channel/20MHz/QPSK

Agilent Spoctrum Analyzer - Powes Stat CCDF

000 GHz

Center Freq 2.535000000 GHz Rad
Counts=.80 MI10.0 Mpt

FIFGain:Low .

Average Power
100 %,

0.73 dBm
48.46 % at 0dB

100 : 0.1 %]
1.0%
0.1

0.01
0.001 %
0.0001

0.01 %)

0.001 %

0.0001 %
0.0001 %5 on

Info BW 25.000 MHz

STATUS

Frequency

Test Mode: LTE Band 7
Middle channel/20MHz/16-QAM

Agilent Spoctrum Anakyzor - Pawer Stat CCOF

r'y (05-48-36 &M Feb 23, 2024
Center Fraq: 2535000000 GHz Radio Std: None
Trig: Fres Run ‘Counts:9.08 MHO.0 Mpt
Whtter

Frequency

Center Freq
2538000000 GHz

Center Freq 1.515[I(ll)0[] GHz
Average Power 100 %2
1.02dBm
48.49 % at 0dB

01%

7
444 dB
478a | 001%
0.001 %
0 y 2 dB 0.001 %
Peak
644 dBm |

000 MHz

sTATUS

Test Mode: LTE Band 41
Middle channel/20MHz/QPSK

Test Mode: LTE Band 41
Middle channel/20MHZz/16-QAM

(= Kenight Spectrum Anshyzer - Pewes Stst CCTF
03:57:45 PHFe

Canter Freq: 2.593000000 GHz Radio Std: None

Trig: Free Run Counts:3.06 MH0.0 Mpt

@Atten: 20 4B

Mech Atten 20 dB
MFGainlow

Gaussian

Average Po 100

-4.85 dBm
30.89 % at 0dB

3.30dB
8.28dB
9.87dB
10.85dB
11.62dB
12.48dB
12.63dB
7.78 dBm

0.001 %

0001 %
0.0001 % /g

Info BW 25.000 MHz

w—

[ Keight Spectnum Analyzer - Powes Stat CODF
i 13:57:48 PMF: o

Center Freq: 2.553000000 GHz Radio Std: None

Trig: Free Run Counts:5.91 M/10.0 Mpt

#Atten: 20 dB

Mech Atten 20 dB ]
MEGainLow

Gaussian

Average Power 100%

-4.83 dBm
31.06 % at 0dB

5.29dB

8.25dB

9.84dB

10.81 dB 0.01 %,
11.62dB
12.45dB
12.64 dB
7.81 dBm

0.001 %

0001 %
0.0001 %5

Info BW 25.000 MHz

1Flle <Screen_0160 png= soved

Note: All bandwidth and modulation are tested, only the worst results are reported.
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4.5 Occupy Bandwidth

Test Requirement:

FCC part22.913(a), FCC part24.232(b) and FCC part27.53(a), FCC part
90.209

Test Method:

ANSI| C63.26:2015

Test setup:

Communication
EUT Splitter Tester

SPA

Note: Measurement setup for testing on Antenna connector

Test Procedure:

1. The EUT’s output RF connector was connected with a short cable to
the spectrum analyzer, set center frequency to channel center frequency.

2. RBW was set to about 1%-5% of emission OBW, VBW= 3 X RBW.

3. Set spectrum analyzer detection mode to peak, and the trace mode to
max hold.

4. Use the 99% OBW function, The 99% power OBW can be found on the
plot, determine the “-26dB amplitude” as equal to reference value -26dB.

Test Instruments:

Refer to section 3 for details

Test mode:

Refer to section 4.1 for details

Test results:

Pass
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Measurement Data

RB Configure

99% Occupy

Channel : -26dB
EUT Mode . Mode bandwidth .
Bandwidth RB Size RB Offset (KHz) bandwidth (KHz)
LAMH QPSK 6 0 1162.0 1408.0
. z
16-QAM 6 0 1163.3 1422.0
3MH QPSK 15 0 2738.1 3062.0
z
LTE Band 5 16-QAM 15 0 2737.4 3051.0
EMH QPSK 25 0 4527.7 4988.0
z
16-QAM 25 0 4519.6 4960.0
1OMH QPSK 50 0 8946.4 9705.0
z
16-QAM 50 0 8938.4 9697.0
RB Configure 99% Occupy i
EUT Mode BChznp;lh Mode bandwidth band 22318 KH
andwi RB Size | RB Offset (KHz) andwidth (KHz)
SMH QPSK 25 0 4521.8 5003.0
z
16-QAM 25 0 4523.5 4991.0
1OMH QPSK 50 0 8951.2 9278.0
z
LTE Band 7 16-QAM 50 0 8950.9 9710.0
an
15MH QPSK 75 0 13394 14400.0
z
16-QAM 75 0 13391 14300.0
2OMH QPSK 100 0 17840 18720.0
z
16-QAM 100 0 17834 18720.0
RB Configure 99% Occupy i
EUT Mode BChZ‘”’.‘gt'h Mode bandwidth | 2.3315 "
andwi RB Size | RB Offset (KHz) andwidth (KHz)
EMH QPSK 25 0 4494.3 5263.0
z
16-QAM 25 0 4493.9 5400.0
1OMH QPSK 50 0 8955.6 9603.0
z
LTE Band 41 16-QAM 50 0 8953.0 9676.0
an
15MH QPSK 75 0 13405 14240.0
z
16-QAM 75 0 13397 14280.0
2OMH QPSK 100 0 17872 18830.0
z
16-QAM 100 0 17858 18750.0
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Test plot as follows:

Test Mode: LTE Band 5
Channel Bandwidth: 1.4MHz

Test Mode: LTE Band 5
Channel Bandwidth: 3MHz

Agilent Spectrum Analyzer - Dccupied BW

Center Freg 836.500000 MHz

#FGainiLow

Tl

Ref 10.00 dBm

#Res BW 100 kHz
Occupled Bandwidth
1.1620 MHz
-3.840 kHz
1.356 MHz

Transmit Freq Error
x dB Bandwidth

¥ Trig: Free Run
" paen: 14 d8

#VBW 300 kHz

Total Power

OBW Power
xdB

09:37:10 AM Foba
Radio Std: Non:

AvalHold>1010

Radio Device: BTS

Span 3 MHz
Sweep 1ms

8.40 dBm

99.00 %
-26.00 dB

STaTus

Agilent Spectrum Analyzer - Occupied TW

Frequency

=
FIFGalniLow

Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
2,7381 MHz
-3.872 kHz
3.000 MHz

Transmit Freq Error
x dB Bandwidth

Ava|Hold> 10110

#VBW 300 kHz

Total Power

OBW Power
x dB

Radio Device: BTS

Span 4.5 MHz
Sweep 1ms

8.78 dBm

99.00 %
-26.00 dB8

STatus

Agilent Spectrum Analyzer - Dccupied BW

Center Freg 836.500000 MHz

S GolnLaw

Ref 10.00 dBm

Center 8365 MHz
#Res BW 100 kHz
Occupied Bandwidth
1.1633 MHz
-3.444 kHz
1.352 MHz

Transmit Freq Error

x dB Bandwidth

Center
Trig: Fi

#hten: 14 dB

QPSK

‘eq: 836 500000 MHz
Run

#VBW 300 kHz

Total Power

OBW Power
x dB

H
AvglHold> 1010

Sweep 1ms
8.26 dBm

99.00 %
-26.00 dB

STaTuS

Agien: Specirum Ansbyr - Occupied BW
ALy Center Freq 836.500000 MHz

=
FFGalniLow

Ref 10.00 dBm

Center 836.5 MHz
#Res BW 100 kHz
Occupied Bandwidth
2.7374 MHz
-397 Hz
3.072 MHz

Transmit Freq Error

x dB Bandwidth

Center Freq: 836 500000 MHz
Trig: Fres Run
8

QPSK

93743 AM e 22, 20
Radio Std: None Freguency

AvglHeld=>1010

Hinte:

#VBW 300 kHz

Total Power

OBW Power
x dB

Radio Device: BTS

CenterFreq
836,500000 MHz|

8.94 dBm

99.00 %
-26.00 dB

STatus

16-QAM

16-QAM
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Test Mode: LTE Band 5

Test Mode: LTE Band 5
Channel Bandwidth: 10MHz

Channel Bandwidth: 5MHz

Agient Spectrum Anabyzer - Dccupied W
‘Center Freq 836.500000 MHz

#IFGainiLow

Ref 10.00 dBm

Center 836.5 MHz
#Res BW 100 kHz

Occupied Bandwidth

Center Freq: §36.500000 MHz
vglHo!

Trig: Free Run

]
Hatten: 14 dB

#VBW 300 kHz

Total Power

4.5277 MHz

Transmit Freq Error
x dB Bandwidth

-508 Hz
4.946 MHz

OBW Power
xdB

092037 M Feb 23, 2024
Radio Std: None

Radio Device: BTS

Span 7.5 MHz
Sweep 1ms

8.95 dBm

99.00 %
-26.00 dB

STATUS

Agilent Spectrum Analyzer - Occupied BW.

Frequency Center Freq 836.500000 MHz

#IFGain:l ow -

Ref 10.00 dBm

iCenter £36.5 MHz
#Res BW 100 kHz

Occupied Bandwidth

Center Fraq: 836.500000 MHz
Tri n Avg|Hold>1010
htten: 14 dB.

#VBW 300 kHz

Total Power

8.9464 MHz

Transmit Freq Error
x dB Bandwidth

-5.497 kHz
9.712 MHz

OBW Power
x dB

09CAC:14 AM Feb 23, 2024

Radio Std: None Frequency

Radio Device: BTS

enter Freq|
836,500000 MHz|

Span 15 M
Sweep 1.867

8.90 dBm

99.00 %

-26.00 dB

sTATUS

[T ——
‘Center Freq 836.500000 MHz

#IFGainiLow

Ref 10.00 dBm

6.5 MHz
#Res BW 100 kHz

Occupied Bandwidth

QPSK

Center Freq: §36.500000 MHz
Free Run

b Tr
' awen: 14 8

#VBW 300 kHz

Total Power

4.5196 MHz

Transmit Freq Error

x dB Bandwidth

1.764 kHz
4,965 MHz

OBW Power
xdB

09:35042 M o 23, 2024
Radio Std: None

Radio Device: BTS

Span 7.5 MHz
Sweep 1ms

9.13 dBm

99.00 %
-26.00 dB

STATUS

Agilent Spectrum Analyzer - Occupied BW.

Frequency

Ref 10.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

T
> dncton: 14 45

QPSK

Center Fraq: 636500000 MHz
Free Run Avg|Hold>10/10

#VBW 300 kHz

Total Power

8.9384 MHz

Transmit Freq Error
x dB Bandwidth

1.369 kHz
9.711 MHz

OBW Power
x dB

AD20.2M Fob 23, 2024

Radio Std: None Frequency

Radio Device: BTS

Center Freq
B36,500000 MHz|

Span 15 MHz
Sweep 1.867 ms

9.03 dBm

99.00 %
-26.00 dB8

sTATUS

16-QAM

16-QAM
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Test Mode: LTE Band 7
Channel Bandwidth: 5MHz

Agilent Spectrum Analyzer - Dccupied BW
Center Freq 2.535000000 GHz

#FGainiLow

Ref 10.00 dBm

#Res BW 100 kHz
Occupled Bandwidth
4.6218 MHz
2.835 kHz
4.979 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2635000000 GHz
AvalHold>1010

#VBW 300 kHz

Total Power

OBW Power
xdB

9.83 dBm

-26.00 dB

Agilent Spectrum Analyzer - Occupied TW
M Fob 22, 2024

05:41.32
Radio Std: Nene Frequency

Radio Device: BTS

Ref 10.00 dBm

Span 7.5 MHz

Center 2.535 GHz
Sweep 1ms 4

#Res BW 100 kHz

Occupied Bandwidth

Center Freq 2.535000000 GHz

=
FIFGalniLow

Test Mode: LTE Band 7
Channel Bandwidth: 10MHz

#atten: 10 4B

#VBW 300 kHz

Total Power

8.9512 MHz

99.00 % Transmit Freq Error

x dB Bandwidth

STaTus s

-6.245 kHz
9.672 MHz

OBW Power
x dB

Genter Freq: 2535000000 GHz
Trig:Frea Run AvglHold>10/10

06:41:56 AM Feb 23, 224
Radio Std: None Freguency

Radio Device: BTS

Span 15 MHz
Sweep 1.867 ms|

8.47 dBm

99.00 %
-26.00 dB8

STatus

Agilent Spectrum Analyzer - Dccupied BW

Center Freq 2.535000000 GHz

el
SIFGainLow

Ref 10.00 dBm

Center 2.535 GHz
#Res BW 100 kHz
Occupied Bandwidth
4.5235 MHz
2640 K
4.992 MHz

Transmit Freq Error

x dB Bandwidth

wsa i File <Screen_0185.png> saved

GHz
AvglHold> 1010

#VBW 300 kHz

Total Power

OBW Power
x dB

STaTuS

9.88 dBm

-26.00 dB

Agilent Spectrum Analyzer - Occupied BW
35 M Fe 22, 2024

Radie Std: Nene Frequency

Radio Device: BTS

Ref 10.00 dBm

Span 7.5 MHz
Sweep 1ms

ICenter 2.535 GHz
#Res BW 100 kHz

Occupied Bandwidth

99.00 % Transmit Freq Error

x dB Bandwidth

Center Freq 2.535000000 GHz

=
FFGalniLow

psc LFile <Screen_0187 png> saved

QPSK

#Atten: 10 4B

#VBW 300 kHz

Total Power

8.9509 MHz

-6.450 kHz
9.682 MHz

OBW Power
x dB

Genter Freq: 2.535000000 GH;
T AvalHo

1d=>1010

01 AMFeb 22, 2024

dio Std: None Freguency

Radio Devit

Span 15 MHz
Sweep 1.867 ms|

9.05 dBm

99.00 %
-26.00 dB

STatus

16-QAM

16-QAM
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Test Mode: LTE Band 7
Channel Bandwidth: 15MHz

Agilent Spectrum Analyzer - Dccupied BW

Center Freq 2.535000000 GHz

+ v o2, 2024

000 GHz Radio Std: None Frequency
o T AvglHold> 1010
#IFGain:Law Radio Device: BTS

Ref 10.00 dBm

Center 2.535 GHz

Span 22.5 MHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 2.8ms

Occupled Bandwidth
13.394 MHz

-5.030 kHz OBW Power 99.00 %
14.37 MHz xdB -26.00 dB

Total Power 8.40 dBm

Transmit Freq Error
x dB Bandwidth

STaTus

Test Mode: LTE Band 7
Channel Bandwidth: 20MHz

Agilent Spectrum Analyzer - Occupied TW

Center Freq 2.535000000 GHz Genter Freq: 2636000000 GHz
: Free Run Avag|Hold=>10/10

043 15 3, a0

Radio Std: None Freguency
=

#iFGalnLow 0 4B

Radio Device: BTS

Ref 10.00 dBm

Center 2.535 GHz

Span 30 MHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 3.733ms

Occupied Bandwidth
17.840 MHz
-12.170 kHz OBW Power 99.00 %
18.81 MHz xdB -26.00 dB

Total Power 8.44 dBm

Transmit Freq Error
x dB Bandwidth

STatus

Agilent Spectrum Analyzer - Dccupied BW

GH;

I Frequency
AvglHold> 1010

Ref 10.00 dBm

Center 2.535 GHz

Span 22.5 MHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 2.8ms

Occupled Bandwidth
13.391 MHz

-11.766 kHz OBW Power 99.00 %
14.42 MHz x dB

Total Power 9.36 dBm

Transmit Freq Error

x dB Bandwidth -26.00 dB

wsa i File <Screen_0189.png> saved

STaTuS

QPSK

Agilent Spectrum Analyzer - Occupied BW
e E A4 1AM Feb 23, A4
Center Freq 2.535000000 GHz

c.m.rﬁru'zmnums 2 dic Std: None Freguency

H:
o Trig:Free Run AvglHeld=>1010
FGalnlow  #Atten: 10 4B Radio Device: BTS

Ref 10.00 dBm

ICenter 2.535 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 3.733m

Occupied Bandwidth
17.834 MHz
43.087 kHz  OBW Power 99.00 %
1881 MHz  xdB

Total Power 8.61 dBm

Transmit Freq Error

x dB Bandwidth -26.00 dB

psc File <Screen_0191,png> saved

STatus

16-QAM

16-QAM
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Test Mode: LTE Band 41
Channel Bandwidth: 5MHz

Test Mode: LTE Band 41
Channel Bandwidth: 10MHz

[— Kepight Spectrum Ansbyae: - Decupied W
03:52:40 PM Feb 23,
Radio Std: Nan

Center Freq: 2.583000000 GHz

7.5000
Span 7.5000 MHz Trig: Free Run Avg|Hold:>1010
AFGaindow _#Amen: 10 6B Radio Device: BTS

Ref 10.00 dBm

Center 2.593 GHz
Res BW 100 kHz

Span 7.5 MHz
#VBW 300 kHz

Occupied Bandwidth Total Power 8.34 dBm

4.4943 MHz
6.326 kHz
4.977 MHz

Transmit Freq Ermror
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

= [ Xepight Spectnum Ansiyzes - Dccupied BW

Center Freq: 2.683000000 GHz
Trig: Free Run
#Anen: 10 4B

Span 15.000 MHz

AFGain-Low

Ref 10.00 dBm

Center 2.593 GHz

Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

8.9556 MHz
16.859 kHz
9.590 MHz

Transmit Freq Error

x dB Bandwidth x dB

% of OBW Power

Radio Si

AvglHold:»10110

Radio Device: BTS

Span 15 MHz,
Sweep 1467 ms

8.17 dBm

99.00 %
-26.00 dB

QPSK

QPSK

[ Feight Spectrum Anshyer - Decupied B
03:53:45 M Feb

Center Freq 2.593000000 GHz Radio Std: None

WFGain-Low |

Center Freq: 2.683000000 GHz
Trig: Free Ry ‘Avg|Hold:>1010

#Anen: 10 B Radio Device: BTS

Ref 10.00 dBm

Center 2.593 GHz
#Res BW 100 kHz

Span 7.5 MHz
#VBW 300 kHz Sweep 1ms)

Total Power 8.43 dBm

Occupied Bandwidth

4.4939 MHz
5.960 kHz
4.985 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

[ Vot Spectrum Amsyzer - Dccupied B

Fraquancy Center Freq 2.593000000 GHz

MFGain-Low

Center Freq: 2.583000000 GH;
Trig: Free Rur
" #Anen: 1048

Ref 10.00 dBm

Center 2.593 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
8.9530 MHz
17.580 kHz
9.646 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

z
AvglHsld: 210110

03:54:08 P

Radio Std: None Frequency

Radio Device: BTS

Span 15 MHz
Sweep 1.467 ms

8.37 dBm

99.00 %
-26.00 dB

16-QAM

16-QAM
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Test Mode: LTE Band 41
Channel Bandwidth: 15MHz

Test Mode: LTE Band 41
Channel Bandwidth: 20MHz

[— Kepight Spectrum Ansbyae: - Decupied W

Span 22.500 MHz Center Fr-‘u 2.583000000 GHz

iFGain-low | #Amen: 10 4B

Ref 10.00 dBm

T
]

Center 2.593 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
13.405 MHz

Transmit Freq Ermror 11.332 kHz % of OBW Power

x dB Bandwidth 14.23 MHz x dB

Trig: Free Run ‘Avg|Hold:>1010

Span 22.5 MHz
Sweep 2.2 ms

7.89 dBm

99.00 %
-26.00 dB

[ Xepight Spectnum Ansiyzes - Dccupied BW = |

Center Freq: 2.583000000 GHz
Trig: Free Run AvglHeld: >10/10
MFGain-Low | #Aten: 10 4B

Span 30.000 MHz

Ref 10.00 dBm

Center 2503 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms

Occupied Bandwidth Total Power 8.18 dBm
17.872 MHz

Transmit Freq Error 3.645 kHz % of OBW Power

x dB Bandwidth 18.64 MHz x dB

QPSK

[ Feight Spectrum Anshyer - Decupied B

Center Freq 2.593000000 GHz Center Freq: 2.583000000 GHz
Trig: Free Run

WFGain-Low | #Atten: 10 4B

Ref 10.00 dBm

Center 2.593 GHz
#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power
13.397 MHz
Transmit Freq Error 9.887 kHz % of OBW Power
x dB Bandwidth 14.10 MHz x dB

AvglHold:»1010

Span 22.5 MHz|
Sweep 2.2 ms

7.94 dBm

99.00 %
-26.00 dB

QPSK

[ Vot Spectrum Amsyzer - Dccupied B = | &

Frequency
B z Center Freq: 2.583000000 GHz

Center Freq 2.593000000 GH; Tl Froa Ran ek

MFGain-Low _ #Atten: 10 B Radio Device: BTS

Ref 10.00 dBm

Center Freq
2593000000 GHz

Center 2.593 GHz ] Span 30 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms|

Occupied Bandwidth Total Power 8.55 dBm
17.858 MHz

Transmit Freq Error 3.123 kHz % of OBW Power 99.00 %
x dB Bandwidth 18.67 MHz x dB -26.00 dB

16-QAM

16-QAM

Note: All bandwidth and modulation are tested, only the worst results are reported.
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4.6 MODULATION CHARACTERISTIC

According to FCC § 2.1047(d), Part 24E & Part 27 there is no specific requirement for digital modulation,
therefore modulation characteristic is not presented.

4.7 Out of band emission at antenna terminals

Test Requirement:

FCC part22.913(a), FCC part24.238(a), FCC part27.53(h) and FCC
part27.53(m), FCC part90.691

Test Method:

ANSI| C63.26:2015

Limit: -13dBm
Band 7/41: -25dBm
Test setup: Communication
EUT Splitter Tester
Filter
SPA
Note: Measurement setup for testing on Anfenna connector
Test Procedure: 1 The RF output of the transceiver was connected to a spectrum
analyzer through appropriate attenuation.

2  The resolution bandwidth of the spectrum analyzer was set at 1MHz,
sufficient scans were taken to show the out of band Emissions if any
up to 10th harmonic.

3 For the out of band: Set the RBW=1MHz, VBW = 3MHz,
Start=30MHz, Stop= 10th harmonic.

4  Band Edge Requirements: In the 1 MHz bands immediately outside

and adjacent to the frequency block, a resolution bandwidth of at
least 1 percent of the emission bandwidth of the fundamental
emission of the transmitter may be employed to measure the out of
band Emissions.

Test Instruments:

Refer to section 3 for details

Test mode:

Refer to section 4.1 for details

Test results:

Pass

Test plot as follows:
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Conducted Spurious Emission:

Test Mode: LTE Band 5/ 1.4MHz /1RB

Agilent Spectium Analyzs: - Swept SA

Ref Offset 17 dB
Ref 17.00 dBm

IR WODE TRC SCL
1 f

Trig: Free Run

#HVEW 3.0 MHz

Y
Avg Type: Log-Par
AuglHold: 57100

Stop 26,00 GHz
Sweep 64.93 ms (1001 pts)

FUNCTONVALLE &

Marker 1 835.070000000 MHz
b Lo

ef Offset 17 dB
Ref 17.00 dBm

PRPERP VoW

Start 30 MHz
H#Res BW 1.0 MHz

Fast Ly
#Atten: 20 dB

ST

#VBW 3.0 MHz

rig: Free Run

Avg Type: Log-Pur
AvalHold: 107100

Stop 26.00 GHz
Sweep 64.93 ms (1001 pts)

INETION HETION WDTH INCTIGN VALE

View Blank |

Trace On

STaTUS

Test Mode: LTE Band 5/ 1.4MHz /6RB

Agileat Spectrum Analyzes - Swept SA

Ref Offset 17 0B
Ref 17.00 dBm

Trig: Free Run

#Artan: 20 48

#VBW 3.0 MHz

A
Avg Type: Log-Pur
AvglHeld: 211100 *

|951: 353 AM Febi 23, 2004
TRACE

Stop 26,00 GHz
Sweep 64.93 ms (1001 pts)

FUNCTION WOTH

FURCTON VALLE

View Blank
Trace On

Marker 1 835.070000000 MHz

PHO:

rrast T Trig: Free Run
20 4B

IFGainlLow — htte:

Ref Offset 17 dB
Ref 17.00 dBm

R S
Lurberton, o

Start 30 MHz
#Res BW 1.0 MHz

skt i

#VBW 3.0 MHz

Avg Type: Log-Pur
Avg|Hold: 241100

TraceiDetector

Select Trace |
1

Stop 26.00 GHz
Sweep 64.93ms (1001 pts)

INCTION INCTIGN Y

ViewBlank |

Trace On

STaTus

Marker 1 861.040000000 MHz
FRO; Fast Lyt
IFGaln-Low

Ref Offset 17 dB
Ref 17.00 dBm

Start 30 MHz

ig: Free Run
an: 20 dB

#VBW 3.0 MHz

Avg Type: Log-Pur
AvalHold: 237100

Stop 26.00 GHz
Sweep 64.93 ms (1001 pts)

View Blank |

Trace On

STaTUS

Marker 1 835.070000000 MHz
PHI

Ref Offset 17 dB
Ref 17.00 dBm

Start 30 MHz

0: Fast
IFGain:Lows

Trig: Free Run
#Atten: 20 B

#VBW 3.0 MHz

TraceiDetector
AvglHeld: 13100

Select Trace |
1

Stop 26.00 GHz
Sweep 64.93ms (1001 pts)

FUNCTION ICTION VALUE =

ViewBlank |

Trace On

STaTus

Highest channel
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Test Mode: LTE Band 5/ 3MHz /1RB

Marker 1 835.070000000 MHz
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