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1. GENERAL INFORMATION
1.1. Applicant

Fibocom Wireless Inc.
1101, Tower A, Building 6, Shenzhen International Innovation Valley, Dashi 1%t Rd, Nanshan,
Shenzhen, China

1.2. Manufacturer

Fibocom Wireless Inc.
1101, Tower A, Building 6, Shenzhen International Innovation Valley, Dashi 1%t Rd, Nanshan,
Shenzhen, China

1.3. Testing Facility

X Test Site — MRT Suzhou Laboratory

Laboratory Location (Suzhou — Wuzhong)

D8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development Zone, Suzhou, China
Laboratory Location (Suzhou — SIP)

4b Building, Liando U Valley, No0.200 Xingpu Rd., Shengpu Town, Suzhou Industrial Park, China

Laboratory Accreditations

A2LA: 3628.01 CNAS: L10551

FCC: CN1166 ISED: CN0001

veet [ ]R-20025 [ 1G-20034 [1C-20020 []T-20020
[[JR-20141 [1G-20134 [Jc-20103 [1T-20104

] Test Site — MRT Shenzhen Laboratory

Laboratory Location (Shenzhen)

1G, Building A, Junxiangda Building, Zhongshanyuan Road West, Nanshan District, Shenzhen, China

Laboratory Accreditations

A2LA: 3628.02 CNAS: L10551
FCC: CN1284 ISED: CN0O105

] Test Site — MRT Taiwan Laboratory

Laboratory Location (Taiwan)

No. 38, Fuxing 2" Rd., Guishan Dist., Taoyuan City 333, Taiwan (R.0O.C.)

Laboratory Accreditations

TAF: L3261-190725
FCC: 291082, TW3261 ISED: TW3261
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2. PRODUCT INFORMATION

2.1. Product Information

Product Name LTE Module

Model No. FM101-NA

Brand Name Fibocom

IMEI Conducted Measurement: 867141050004112

Radiated Measurement: 867141050004062

Operating Temperature

-30~75°C

Power Type

3.135 ~ 4.4Vdc, typical 3.8Vdc

Antenna Information

Refer to Section 2.3

UMTS Specification

Single Band Band 2,4, 5

Modulation Uplink up to 16QAM, Downlink up to 64QAM

E-UTRA Specification

Single Band Band 2, 4,5,7,12, 13, 14, 17, 25, 26, 30, 41, 42, 43, 48, 66, 71
HPUE Band Band 41

Modulation Uplink up to 16QAM, Downlink up to 64QAM

Note: The information of EUT was provided by the manufacturer, and the accuracy of the information

shall be the responsibility of the manufacturer.

2.2. Radio Specification under Test

FDD Tx Frequency Range

Band 26: 814 ~ 824 MHz

FDD Rx Frequency Range

Band 26: 859 ~ 869 MHz

Note 1: For other features of this EUT, test reports will be issued separately.

Note 2: LTE band 26 transmit frequency for part 90 rule is 814 ~ 824MHz and part 22 rule is 824 ~
849MHz. ERP over 15MHz bandwidth complies the ERP limit line of part 22 rule, therefore ERP of
the partial frequency spectrum which falls within part 22 also complies.
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2.3. Description of Available Antennas

Technology Frequency Range (MHz) Antenna Type Max Peak Gain (dBi)
LTE Band 2 1850 ~ 1910 2.63
LTE Band 4 1710 ~ 1755 2.86
LTE Band 5 824 ~ 849 1.61
LTE Band 7 2500 ~ 2570 1.07
LTE Band 12 699 ~ 716 1.61
LTE Band 13 777 ~ 787 219
LTE Band 14 788 ~ 798 2.22
LTE Band 17 704 ~ 716 1.61
LTE Band 25 1850 ~ 1915 2.63
LTE Band 26 814 ~ 849 PIFA 1.93
LTE Band 30 2305 ~ 2315 0.67
LTE Band 41 2496 ~ 2690 2.49
LTE Band 42 3450 ~ 3550 -1.18
LTE Band 42 3550 ~ 3600 -1.18
LTE Band 43 3600 ~ 3700 -0.13
LTE Band 43 3700 ~ 3800 -0.71
LTE Band 48 3550 ~ 3700 -0.13
LTE Band 66 1710~ 1780 3.76
LTE Band 71 663 ~ 698 1.39

2.4. Test Methodology

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

the following standards:
ANSI C63.26:2015
FCC CFR 47 Part 90
FCC KDB 971168 D01 v03r01: Power Meas License Digital Systems
FCC KDB 971168 D02 v02r01: Misc Rev Approv License Devices
FCC KDB 412172 D01 v01r01: Determining ERP and EIRP

2.5. EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and/or no modifications were made during testing.
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2.6. Configuration of Tested System

| . Remote Site
EUT Adapter '
AR
Product Manufacturer Model No.
1 Wideband Radio Communication Tester |R&S CMW 500

2.7. Test Environment Condition

Ambient Temperature

15 ~35°C

Relative Humidity

20% ~ 75%RH
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3. TEST EQUIPMENT CALIBRATION DATE

Instrument Name Manufacturer Model No. Asset No. Cali. Interval Cal. Due Date Test Site
Communication Tester R&S CMU 200 MRTSUE06009 1 year 2022/9/7 SIP-SR1
Communication Tester R&S CMW500 MRTSUE06243 1 year 2022/10/10 SIP-SR1

Signal Generator Keysight E8257D MRTSUE06453 1 year 2022/6/24 SIP-SR1

Thermohygrometer testo 622 MRTSUE06629 1 year 2022/11/2 SIP-SR1

Signal Generator Keysight E8257D MRTSUE06904 1 year 2021/12/8 SIP-SR1

Signal Generator Keysight E8257D MRTSUE06904 1 year 2022/11/23 SIP-SR1
DC POWER MODULE Keysight N6743B MRTSUE06905 / / SIP-SR1
DC POWER MODULE Keysight N6743B MRTSUE06906 / / SIP-SR1

Low-Profile Modular Power
Keysight N6700C MRTSUE06907 / / SIP-SR1
System Mainframe

Signal Analyzer Keysight N9021B MRTSUE06915 1 year 2022/1/18 SIP-SR1
Temperature Chamber BAOYT BYG-80CL MRTSUE06932 1 year 2022/3/16 SIP-SR1

Shielding Room MIX-BEP SIP-SR1 MRTSUE06948 / / SIP-SR1

EMI Test Receiver R&S ESR3 MRTSUE06185 1 year 2022/1/12 SIP-AC2

Signal Analyzer Keysight N9010B MRTSUE06559 1 year 2022/6/24 SIP-AC2

Horn Antenna Schwarzbeck BBHA 9170 MRTSUE06599 1 year 2022/10/20 SIP-AC2

Preamplifier EMCI EMC184045SE MRTSUE06602 1 year 2022/10/11 SIP-AC2

Thermohygrometer testo 608-H1 MRTSUE06623 1 year 2021/12/3 SIP-AC2

Thermohygrometer testo 608-H1 MRTSUE06624 1 year 2021/12/3 SIP-AC2

Preamplifier EMCI EMCO051845SE MRTSUE06644 1 year 2021/11/26 SIP-AC2

Preamplifier EMCI EMCO051845SE MRTSUE06644 1 year 2022/11/8 SIP-AC2

TRILOG Antenna Schwarzbeck VULB 9168 MRTSUE06647 1 year 2022/8/5 SIP-AC2

Horn Antenna Schwarzbeck BBHA 9120D MRTSUE06648 1 year 2021/11/26 SIP-AC2

Horn Antenna Schwarzbeck BBHA 9120D MRTSUE06648 1 year 2022/11/9 SIP-AC2

Anechoic Chamber RIKEN SIP-AC2 MRTSUE06781 1 year 2021/12/24 SIP-AC2

Software Version Function

EMI Software V3 EMI Test Software
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4. MEASUREMENT UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

Radiated Spurious Emissions

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
Horizontal: 9kHz ~ 300MHz: 5.04dB

300MHz ~ 1GHz: 4.95dB

1GHz ~ 40GHz: 6.40dB

Vertical: 9kHz ~ 300MHz: 5.24dB

300MHz ~ 1GHz: 6.03dB

1GHz ~ 40GHz: 6.40dB

Conducted Spurious Emissions

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.78dB

Output Power

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
1.13dB

Occupied Bandwidth

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.28%

Frequency Stability

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
76.2Hz
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5. TEST RESULT

5.1. Summary
FCC Part Test Test Test Test Reference
Section(s) Description Limit Condition Result
Occupied .
2.1049 N/A Pass Section 5.2
Bandwidth
2.1055, 90.213 Frequency Stability | < 2.5 ppm Pass Section 5.3
Conducted Output
90.635 <100W Pass Section 5.4
Power Conducted
< 50 + 10log10 (P[watts])
2.1051, 90.691(a) | Band Edge within 37.5kHz of Block P Section
ass
Edge 5.5,5.6
2.1051, 90.691(a) | Spurious Emission | <43 + 10log10 (P[watts])
2.1053, 90.691(a) | Spurious Emission | <43 + 10log10 (P[watts]) | Radiated Pass Section 5.7

Notes:

1) The analyzer plots shown in this section were all taken with a correction table loaded into the analyzer.

The correction table was used to account for the losses of the cables and attenuators used as part of the

system to connect the EUT to the analyzer at all frequencies of interest.

2) Pre-scan has been conducted to determine the worst-case mode from all possible combinations between

available modulations the worst-case was found.

3) All supported modulation types were evaluated. The worst-case emission of modulation was selected.

Therefore, the Frequency Stability, Band Edge, Radiated & Conducted Spurious Emission were

presented worst case in the test report.

11 of 41




m I‘ Report No.:2110RSU053-U4

5.2. Occupied Bandwidth Measurement

5.2.1.Test Limit

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

upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean

power radiated by a given emission shall be measured.

5.2.2.Test Procedure

ANSI C63.26-2015 - Section 5.4

5.2.3.Test Setting

1.

© N o a bk~ 0w Db

Set center frequency to the nominal EUT channel center frequency

RBW = The nominal RBW shall be in the range of 1% to 5% of the anticipated OBW
VBW = 3 x RBW

Detector = Peak

Trace mode = max hold

Sweep = auto couple

Allow the trace to stabilize

Use the 99% power bandwidth function of the instrument and report the measured bandwidth.

5.2.4.Test Setup

BEe |Ea| 4 2
cao @
TO0E N |4
08 | g0,
ab|

268 |EE

EUT
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5.2.5.Test Result

Product LTE Module Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/11/05
Test Band LTE Band 26
Modulation Frequency (MHz) Bandwidth (MHz) 99% Bandwidth (MHz)
1.4 1.08
3 2.69
QPSK 819.0
5 4.48
10 8.95
1.4 1.08
3 2.68
16QAM 819.0
447
10 8.94
QPSK 13.4
821.5 15
16QAM 13.4
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99% Bandwidth - QPSK

1.4MHz Channel Bandwidth 3MHz Channel Bandwidth

Centes Froq 810 000000 Wz

Spectrum Analyzer 3 +
Power Stat CCOF
KEYSIGHT reue YOAZ 00 Amn 1008 Tog FreoRen  Genter Froq 610 000000 Wz YOAZ 00 Ama 108 Teg FeeRen
g [X Camectons On Gate, OF Mgk >1090 Di— Gt OF Aokt >1070
542 Mo e ot 1 (5) " Can Low  Racko 544 Mo

G won ane

1 Geagh

ScaleOw 10.0 48

Conter £19.000 Mz
sRes BW 15.000 kie

Ocoupled Bandwidth

Transmet Freq Erroe
X 0B Banowian

"

E Wl [l dh+

St Rt I ()

Ref Vakos 20,00 dBm

Video BW 47.000 kitz

o Gans Low

Span 2.8 Mz
Sweep 11.9 ms (2001 pes)!

Scalev 10.0 48

Conter 219.000 Mz
sRes BW 30.000 ke

2 Metecs
Ocoupled Bandwidth

Transmet Freq Emoe
X 4B Banawian

Ref Vakos 20,00 dBm

#Video BW 91,000 kitz
Sweep 6.40 ms (2001 pes)|

Specirum Analyzer 3
Powes 52t CCOF

Certer Frog 810

Power S

KEYSIGHT e 5 ot
g Comectons On
Sreq Rt I (5)

G on ane

Ocoupled Bandwisth
Transmet Freq Eoe
¥ ¢B Banawian.

@=:cCM?

Specinum Ansiyrer 3
2 CCOF o

©00  Aten 1008

Rt Vakos 20,00 dBm

2Video BW 150.00 kitz

Now 05,
45441 PM

Tog Faee Ren
Getn OF

F Gans Low

Span 10 Mz, 8
Sweep 3.73 ens (2001 pes)) B

Totat Power
% of OBW Power
xd8

KEYSIGHT reue &

Conter £19.00 MHz
SRes BW 100.00 ke

Metcs
Ocaupied Bandwidth

Transmat Freq Ermoe
X 0B Banawian

=AM ?Y

ot Z 90
Comectons On
St Rt I (5) W Can Low  Rade i

Tog Free e
Gate OF Mgkt >1070
Nerw

Ref Vakos 20,00 dBm

Span 20 Mz §

#Video BW 300.00 kiz
Sweep 2.00 ms (2001 pes)|

Totat Power
% of OBW Powes
xo8

rel vy

Conter $21.50 MHz
SRes BW 150.00 ke

2 Metcs

Ocoupled Bandwidth

Transmit Freq Emoe
¥ ¢B Banawian.

docea

Wz 00 Aen 1008
Comectons On
Frea Rt It ()

Tog FeoRen  Centes Froq 121 5
Gatn OF Mgk > 170
Rado 542 Morw

o Gan Low

et Vakos 20,00 dBm

2Video BW 470.00 kiz

3441 A0

Sweep 1.33 s

Span 30 MHz 8
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99% Bandwidth - 16QAM

3MHz Channel Bandwidth

1.4MHz Channel Bandwidth

Centes Froq 810 000000 Wz

Specirum Analyzes 3
0F

Power Stat C
KEYSIGHT reue o 2 500 Tog FreoRon  Center Froq 610 000000 Wz
= g [X Cormectons. On Gate, OF Mogickd >1030
I won e Fooq Rt Wt (S) 5 Can Low 54 Norw
1 Gragh .
ScaleOw 100 8 Ref Vadoe 20.00 dBm

Conter £19.000 Mz
sRes BW 15.000 kie

Ocoupled Bandwidth

Transmet Freq Erroe
X 0B Banowian

"

E Wl [l dh+

Video BW 47.000 kitz
Sweep 11.9 ms (2001 pes)! ¥

WOz 00 Aen 1008 Tog Faee Run
crmec . Gatn OF Mgkt 1030
St Rt I (5) W Can Low  Radwo 51 Norw

Scalev 10.0 48 Ref Vakos 20,00 dBm

#Video BW 91,000 kitz
Sweep 6.40 ms (2001 pes)|

Conter 219.000 Mz
sRes BW 30.000 ke

2 Metecs

Ocoupled Bandwidth

Transmat Freq Emoe
X 4B Banawian

Specirum Analyzer 3
Powes 52t CCOF
Tog Faeoen  Centee Frog 810
Gate OF

Spectrum Anstyzer 3 S
Power St CCOF
KEYSIGHT "owe g2 9.0 Atter 1098 Tog FreoRen  Center Froq B10 000000 WHz
aphrg O Camectons On Gater OF okt >1070
o5 Can Low  Rado

Ocoupled Bandwisth

Transmet Freq Emoe
¥ ¢B Banawian.

GO won s Fre Rt ot (5)

Ref Vakos 20,00 dBm

Span 10 MHz| B

Video BW 150.00 kit
Sweep 3.73 ens (2001 pes)) B

Totat Power
% of OBW Power
xd8

KEYSIGHT rue 5 o 2 500
v Comectons. On Aokt >1070
Fowq Rt I (5) " Can Low  Racko 544 Mo

Ref Vakos 20,00 dBm

Conter £19.00 MHz #Video BW 300.00 kiz Span 20 MHz, §
SRes BW 100.00 ke Sweep 2.00 ms (2001 pes)|

Matecs

Ocoup

Totat Power
Transmat Freq Emoe % of OBW Powes
X 0B Banawian xo8

mOC A2

rel vy

Conter $21.50 MHz
SRes BW 150.00 ke

2 Metcs

Ocoupled Bandwidth

Transmet Freq Emoe
¥ ¢B Banawian.

docea

Wz 00 Aen 1008 Tog FeoRen  Centes Froq 121 5
Comectons On Gatn OF Aokt >1070
Frea Rt It () W Can Low  Rado 512 Mow

Ref Vakos 20,00 dBm

Span 30 MHz 8

2Video BW 470.00 kiz
Sweep 1.33 s
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5.3. Frequency Stability Measurement

5.3.1.Test Limit

The frequency stability shall be measured by variation of ambient temperature and variation of
primary supply voltage to ensure that the fundamental emission stays within the authorized
frequency block. The frequency stability of the transmitter shall be maintained within £0.00025%

(x2.5ppm) of the center frequency.
5.3.2.Test Procedure

ANSI C63.26-2015 - Section 5.6
5.3.3.Test Setting

Frequency Stability Under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators. The EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW
low enough to obtain the desired frequency resolution and measure EUT 20°C operating frequency
as reference frequency. Turn EUT off and set the chamber temperature to highest. After the
temperature stabilized for approximately 30 minutes recorded the frequency. Repeat step measure
with 10°C decreased per stage until the lowest temperature reached.

Frequency Stability Under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the
EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (£15%) and endpoint, recordthe

maximum frequency change.

16 of 41



NR I p Report No.:2110RSU053-U4

5.3.4.Test Setup

EUT
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5.3.5.Test Result

Product LTE Module Test Site SIP-R1
Test Engineer | Candy Luo Test Date 2021/11/09
Test Band LTE Band 26
Power (Vdc) Temp. (°C) Frequency Tolerance (ppm)
-30 -0.0123
-20 -0.0139
-10 -0.0132
0 -0.0089
3.8 +10 0.0050
+ 20 -0.0090
+30 -0.0113
+40 -0.0113
+ 50 -0.0057
4.4 +20 -0.0082
3.135 +20 -0.0104
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5.4. Conducted Output Power Measurement

5.4.1.Test Limit

The maximum output power of the transmitter for mobile stations is 100 watts (20dBw).

5.4.2.Test Procedure
ANSI C63.26-2015 - Section 5.2

5.4.3.Test Setting

Average power measurements were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter

implemented triggering and gating capabilities which were set up such that power measurements

were recorded only during the ON time of the transmitter.

5.4.4.Test Setup

fijilcoonoee| |
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5.4.5.Test Result

Product LTE Module Test Site SIP-SR1
Test Engineer | Candy Luo Test Date 2021/11/22
Test Band LTE Band 26
Channel Frequency Channel RB RB Output Output Limit
No. (MHz) Bandwidth Size Offset Power Power (W)
(MHz) (dBm) (W)
QPSK
26697 814.7 22.70 0.1862 <100
26740 819.0 1.4 1 0 22.62 0.1828 <100
26783 823.3 22.72 0.1871 <100
26697 814.7 22.64 0.1837 <100
26740 819.0 1.4 1 2 22.71 0.1866 <100
26783 823.3 22.73 0.1875 <100
26697 814.7 22.66 0.1845 <100
26740 819.0 1.4 1 6 22.61 0.1824 <100
26783 823.3 22.74 0.1879 <100
26697 814.7 21.72 0.1486 <100
26740 819.0 1.4 6 0 21.71 0.1483 <100
26783 823.3 21.77 0.1503 <100
26705 815.5 22.67 0.1849 <100
26740 819.0 3 1 0 22.70 0.1862 <100
26775 822.5 22.84 0.1923 <100
26705 815.5 22.70 0.1862 <100
26740 819.0 3 1 7 22.70 0.1862 <100
26775 822.5 22.79 0.1901 <100
26705 815.5 22.68 0.1854 <100
26740 819.0 3 1 14 22.82 0.1914 <100
26775 822.5 22.77 0.1892 <100
26705 815.5 21.76 0.1500 <100
26740 819.0 3 15 0 21.86 0.1535 <100
26775 822.5 21.86 0.1535 <100
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Channel Frequency Channel RB RB Output Output Limit
No. (MHz) Bandwidth Size Offset Power Power (W)
(MHz) (dBm) (W)
QPSK

26715 816.5 22.81 0.1910 <100
26740 819.0 5 1 0 22.81 0.1910 <100
26765 821.5 22.75 0.1884 <100
26715 816.5 22.86 0.1932 <100
26740 819.0 5 1 12 22.85 0.1928 <100
26765 821.5 22.87 0.1936 <100
26715 816.5 22.76 0.1888 <100
26740 819.0 5 1 24 22.87 0.1936 <100
26765 821.5 22.81 0.1910 <100
26715 816.5 21.78 0.1507 <100
26740 819.0 5 25 0 21.86 0.1535 <100
26765 821.5 21.80 0.1514 <100

1 0 22.71 0.1866 <100
26740 819.0 10 1 24 22.75 0.1884 <100

1 49 22.78 0.1897 <100

50 21.81 0.1517 <100

1 22.73 0.1875 <100
06765 8215 15 1 36 22.78 0.1897 <100

1 74 22.80 0.1905 <100

75 0 21.88 0.1542 <100
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Channel Frequency Channel RB RB Output Output Limit
No. (MHz) Bandwidth Size Offset Power Power (W)
(MHz) (dBm) (W)
16QAM
26697 814.7 21.70 0.1479 <100
26740 819.0 1.4 1 0 21.42 0.1387 <100
26783 823.3 21.59 0.1442 <100
26697 814.7 21.78 0.1507 <100
26740 819.0 1.4 1 2 21.39 0.1377 <100
26783 823.3 21.63 0.1455 <100
26697 814.7 21.70 0.1479 <100
26740 819.0 1.4 1 6 21.42 0.1387 <100
26783 823.3 21.60 0.1445 <100
26697 814.7 20.60 0.1148 <100
26740 819.0 1.4 6 0 20.76 0.1191 <100
26783 823.3 20.81 0.1205 <100
26705 815.5 21.77 0.1503 <100
26740 819.0 3 1 0 21.52 0.1419 <100
26775 822.5 22.19 0.1656 <100
26705 815.5 22.07 0.1611 <100
26740 819.0 3 1 7 21.84 0.1528 <100
26775 822.5 22.14 0.1637 <100
26705 815.5 21.82 0.1521 <100
26740 819.0 3 1 14 22.13 0.1633 <100
26775 822.5 21.50 0.1413 <100
26705 815.5 20.77 0.1194 <100
26740 819.0 3 15 0 20.87 0.1222 <100
26775 822.5 20.79 0.1199 <100
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Channel Frequency Channel RB RB Output Output Limit
No. (MHz) Bandwidth Size Offset Power Power (W)
(MHz) (dBm) (W)
16QAM

26715 816.5 22.01 0.1589 <100
26740 819.0 5 1 0 21.47 0.1403 <100
26765 821.5 21.75 0.1496 <100
26715 816.5 21.51 0.1416 <100
26740 819.0 5 1 12 22.20 0.1660 <100
26765 821.5 21.99 0.1581 <100
26715 816.5 21.41 0.1384 <100
26740 819.0 5 1 24 22.19 0.1656 <100
26765 821.5 21.83 0.1524 <100
26715 816.5 20.76 0.1191 <100
26740 819.0 5 25 0 20.74 0.1186 <100
26765 821.5 20.84 0.1213 <100

1 0 22.21 0.1663 <100
26740 819.0 10 1 24 22.16 0.1644 <100

1 49 22.14 0.1637 <100

50 20.90 0.1230 <100

1 21.78 0.1507 <100
6765 8215 15 1 36 21.88 0.1542 <100

1 74 22.00 0.1585 <100

75 0 20.85 0.1216 <100

23 of 41




N | 4
A\N{mdV Report No.:2110RSU053-U4

5.5. Band Edge Measurement

5.5.1.Test Limit

Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license
and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are
as follows:

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5
kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at
least 116 Log(f/6.1) decibels or 50 + 10 Log(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the block in
kilohertz and where f is greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency
removed from the center of the outer channel in the block in kilohertz and where f is greater than

37.5 kHz.

5.5.2.Test Procedure

ANSI C63.26-2015 - Section 5.7
5.5.3.Test Setting

1. Set the analyzer frequency to low or high channel

2. RBW = The nominal RBW shall be in the range of 1% of the anticipated OBW (in the 1MHz band
immediately outside and adjacent to the band edge). For improvement of the accuracy in the
measurement of the average power of a noise-like emission, a RBW narrower than the specified
reference bandwidth can be used (generally limited to no less than 1% of the OBW), provided
that a subsequent integration is performed over the full required measurement bandwidth. This
integration should be performed using the spectrum analyzer’s band power functions.

VBW = 3*RBW

Sweep time = auto

Detector = power averaging (rms)

Set sweep trigger to “free run.”

N o a & W»

User gate triggered such that the analyzer only sweeps when the device is transmitting at full
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power

8. Trace average at least 100 traces in power averaging (rms) mode if sweep is set to auto-couple.
To accurately determine the average power over the on and off time of the transmitter, it can be
necessary to increase the number of traces to be averaged above 100, or if using a manually

configured sweep time, increase the sweep time.

5.5.4.Test Setup

EUT
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5.5.5.Test Result

Product LTE Module Test Site SIP-SR1

Test Engineer | Candy Luo Test Date 2021/11/17 ~ 2021/11/26

Test Band LTE Band 26_QPSK

1.4MHz Channel Bandwidth - 1RB

Lower Band Edge Upper Band Edge

Specinum Analyzer 4 = Spectnum Anaiyzer 4

|5 Swept SA + [s Swept SA +

KEYSIGHT rewe YAz 00 At 1008 Center Frog 614 700000 Mz KEYSIGHT e Aten 1608 Tog FeRen  Genter Frog 523 300000 MHz
agary (X s On Mgk 190 00% of 100 a CoNBMG OX on Gate O Mg 190 00% of 100

Fowq ot et (5) Racko 544 Mor Mg A Fowa ot et (5) WO tow  Rado

§PASS |

Rot Valuo 30.0 dBm Rof Value 30.0 dBm

Chan Det: Average, #Ofs Det: Average Disp Center 823.300 Mz Chan Det: Average, #Ofs Det: Average

Ret Cartier Powes 2Tt Carrler Power
alien /1.4 Moz o 1 1.4 Mz

Lower Upper Lower
IlegBW  dBm  ALWW(GB) Freq (Hz) Am#(dB)  Freq (Hz) SanFreq  SwpFreq m ALWGB) Freq (Hz)
18000z -3 1245) 024Kk 29 59 P000KE 7375 KkMz . 208 7313k

3MHz Channel Bandwidth - 1RB

Lower Band Edge Upper Band Edge

Spectrum Analyzes 2 Spectrum Analyzer 2
(s Swept SA + Swopt SA +
KEYSIGHT e 5 oz 500 Tog FreeRen  Center Frog 615 500000 Mz oz 90 Attoey 16 08 Cantes Frog 22 500000 MHz
s g (X Camectons On Gate OF Mgkt 190 00% of 100 g (X Comectons. On Gote OF Mgkt 160 00% of 100
Mg Ao Frwa Rt 1 (5) WO Low  Rado S None L Frea Rt 1 (5) >

Rot Value 30.0 dBm Rot Value 30.

Chan Det: Average,, #0ffs Det: Average Span 10.000 MKz Chan Det: Average,, #0ffs Det: Average
s

Ret Carrier Power 2% Rt Carrier Power
21.96 aBm / 3 Mz atm /3 Mz

Lower
iegBW  ¢Bm  ALWWGB) Freq (H3)
¥00KMz -8 31.38) 1524 M

5MHz Channel Bandwidth - 1RB

Lower Band Edge Upper Band Edge

Specirum Ansyzer 4 Specirum Anyzer 4
[ Swopt SA oy Swopt SA +
KEYSIGHT rowe 7 Wz 00 A 1808 Tg Fefn  Gerie Frog 696500000 Wz WodZ 900 A 808 Tg Fwefn  Gerier Frog 21 500000 W
w0C G on Gate OF g 190 0% of 103 g OC Comechons On Gate OF g 160 00% of 103
Frea Rt i 5) Woun Lo Rado i oow iz Freq Rt 1 5) W Gun low o 544 Mo

Rot Value 30.0 dBm Rot Value 30.0 dBm

Chan Det: Average, #Offs Det: Average Disp Center 821.500 Mz Chan Det: Aw Span 10.000 MKz
pe 2001 pts

et Carrier Power 2Ttk Rt Carrier Power
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10MHz Channel Bandwidth - 1RB

Lower Band Edge

Upper Band Edge

Spectum Anstyzer 4
wop SA
w2 900
Corectonn O
Frec ot 1 (5)

+

Attent 16 8 ot Frog 619 000000 Mz
Mgkt 190 00% of 100
Radko 584 Mo

KEYSIGHT ot

Tog Faee Ren
Gate OF
- -

Mg Ao W Gain Low

Rot Valuo 30.0 dBm

Chan Det: Average,, #0ffs Det: Average

Lower
ALIm#(B)  Freq (Hz)

Upper
AL#(aB)  Freq (Hz)

Spectrum Anslyzes 4

M Swept 5A o r
WAZ 900 At 1008

Camectons On

Freq R ot (5)

Centes Frog 619 000000 Mz
Mvghickd 190 00% of 100
Rado 522 Mo

A
KEYSIGHT o 5
Mg Ao

Tog Faee Ren
Gate OF

Rot Value 30.0 dBm

Upper
dBm  ALeaB

Freq (Hz)

15MHz Channel

B

andwidth - 1RB

Lower Band Edge

Upper Band Edge

+

Attenr 16 08

spectrum Analyzer 4

ol 2 900 Cante Frog 821 50000
Mgkt 100 00% of 10
Fadko 522 Morw

KEYSIGHT e 5

Ao Ao

Tog Faee Ren
Gate OF

Comectons On
Freey Rt 1ot (5) W Gatn Low

Rot Valuo 30.0 dBm

Disp Center 821.50 Wtz Chan Det: Average, #Offs Det: Avera ‘Span 30.000 Mz
2001 pts

et Carrier Power

Uppe
dBm  ALmwdB)

“

NiegBW  cBm Freq (H2)

secinum Analyzes 4
- v Swopt SA
KEYSIGHT e 5 ot Z 900

-

+

Atten: 16,8 e Frog 621 500
Agckd. 100 0% of 108
Radko 52 Morw

Tog Faeo Fon
x Comectuns, On Gt C
Agn Ao Freq Rt 1t (5) ¥ Gaen Low

Rof Value 30.0 dBm

[Disp Center 821.50 Ntz ‘Span 30.000 MHz

2001 pts
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1.4MHz Channel Bandwidth - Full RB

Lower Band Edge

Upper Band Edge

[e
KEYSIGHT rowe &
adl S
§ PASS |
' Geagh

ScaleOw 15 a8

Disp Center 814.700 MMz

2 Tatle

Spectrum Analyzer 4 5
wepk SA|

WOz 0 Aen 1648 Cantes Frog 614 700000 Mz
Comectons On Mvghickd 190 00% of 100
Freq Rt It (5)

Rot Value 30.0 dBm

Chan Det: Average,, #0ffs Det: Average Span 6.0000 MKz §

et Carrier Power
2158 g / 1.4 MMz

Lower
iegBW  ¢Bm  ALWWGB) Freq (H3)

-
KEYSIGHT e &

Disp Center 823.300 MMz

2 Tatle

Spectrum Analyzer 4 S
Swopt SA
oz 00

Comectons On
Frea Riot 1t (5)

Attoy 16,08 Centes Frog 623 300000 Mz

Tog Faee Ren
Gate OF okt 190 00% of 100

Rot Value 30.0 dBm

Chan Det: Average,, #0ffs Det: Average

et Carrier Power

Freq (Hz)

3MHz Channel Bandwidth - Full RB

Lower Band Edge

Upper Band Edge

=
KEYSIGHT fwue ¢
I on Ak

il PASS AN

Specinum Ansyzer 2
Swept SA +

Cant Frogy 815 500000 Mz

WOz 00 Aen 1648
Comectons. On Avghckd 190 00% of 100

Tog Free Run
Gate OF

Freq Rt 1t () W G Low

Rof Value 30.0 dBm

Chan Det: Average,, #Offs Det: Average Span 10.000 MKz §
2001 pts
et Carrier Power

o
ntog BW Freq (Hz)

I

[Disp Center 822 500 MMz

Specnum Analyzes 2
Swopt SA
Cantes Frog 522 500000 MHz

Teg Free Run
Gate OF Avghickd 190 00% of 100

Comectons.
Freq Rt It (5) W Gaon Low

Rof Value 30.0 dBm

Chan Det: Average, #0ffs Det: Average

Integ BW

5MHz Channel Bandwidth - Full RB

Lower Band Edge

Upper Band Edge

IS
KEYSIGHT reue &
Ao Ao

Disp Center 816.500 Mz

Spectrum Analyzer 4 +
Swept SA
WAz 00 Aen 1648 Tog FeoRen  Center Frog %5 500000 Mz

s On Gate OF Mvghokd 190 00% of 100

lv-qlu s W Gaen Low

Rot Value 30.0 dBm

Chan Det: Average , SOffs Det: Avera

Ret Carmier

Freq (Hz)

I

KEYSIGHT 'ewe 57

Disp Center 821

2Ttk

Swp Freq

Spectrum Analyzer 4 -
Swept SA
YORZ 00 Aen 1608 Cacte Frog, 621 500000 Mz
Comectons. On Aokt 190 00% of 100
ey .1 (5)

‘Span 10.000 MHz 8
2001 pts

Chan Det: Average , #0ffs

Ret Caner Power

Upper
Integ BW Ay oBm  ALw(dB) Freq (H7)
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10MHz Channel B

andwidth - Full RB

Band Edge

Rof Value 30.0 dBm

Disp Center 819.00 Mtz Chan Det: Average,, #0ffs Det: Average

i

15MHz Channel B

andwidth - Full RB

Band Edge

Rot Valuo 30.0 dBm

Disp Center 821.50 Mtz Chan Det: Average,, #Of1s Det: Ay
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5.6. Conducted Spurious Emission Measurement

5.6.1.Test Limit

The level of the carrier and the various conducted spurious and harmonic frequencies is measured
by means of a calibrated spectrum analyzer. The spectrum is scanned from the lowest frequency
generated in the equipment up to a frequency including its 10™ harmonic. All out of band emissions
are measured with a spectrum analyzer connected to the antenna terminal of the EUT while the EUT
is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All
data rates were investigated to determine the worst-case configuration. All modes of operation were
investigated, and the worst-case configuration results are reported in this section.

For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power
of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency
removed from the center of the outer channel in the block in kilohertz and where f is greater than

37.5 kHz.

5.6.2.Test Procedure

ANSI C63.26-2015 - Section 5.7
5.6.3.Test Setting

1. Set the analyzer frequency to low, mid, high channel.
RBW = 1MHz

VBW = 3*RBW

Sweep time = auto

Detector = power averaging (rms)

Set sweep trigger to “free run.”

N o o bk~ w0 b

User gate triggered such that the analyzer only sweeps when the device is transmitting at full
power.

8. Trace average at least 100 traces in power averaging (rms) mode if sweep is set to auto-couple.
To accurately determine the average power over the on and off time of the transmitter, it can be
necessary to increase the number of traces to be averaged above 100, or if using a manually

configured sweep time, increase the sweep time.
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5.6.4.Test Setup

LeopDoe|

EUT
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5.6.5.Test Result

Product LTE Module Test Site SIP-SR1

Test Engineer | Candy Luo Test Date 2021/11/16

Test Band LTE Band 26_QPSK

Channel Frequency Channel Frequency Max Spurious Limit Result
(MHz) Bandwidth Range Emissions (dBm)
(MHz) (MHz) (dBm)

26697 814.7 1.4 30 ~ 9000 -37.54 <-13.00 | Pass
26740 819.0 1.4 30 ~ 9000 -37.64 <-13.00 | Pass
26783 823.3 1.4 30 ~ 9000 -37.56 <-13.00 | Pass
26705 815.5 3 30 ~ 9000 -37.09 <-13.00 | Pass
26740 819.0 3 30 ~ 9000 -37.53 <-13.00 | Pass
26775 822.5 3 30 ~ 9000 -37.61 <-13.00 | Pass
26715 816.5 5 30 ~ 9000 -37.75 <-13.00 | Pass
26740 819.0 5 30 ~ 9000 -36.08 <-13.00 | Pass
26765 821.5 5 30 ~ 9000 -37.89 <-13.00 | Pass
26740 819.0 10 30 ~ 9000 -34.42 <-13.00 | Pass
26745 821.5 15 30 ~ 9000 -34.71 <-13.00 | Pass

Note: Spurious emissions within 9kHz — 30MHz were found more than 20dB below limit line.
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1.4MHz Channel Bandwidth

Low Channel

Middle Channel

Spectrum Analyzes 2 +
Spurious Ermissons
YOAZ 0 Aten 168 Tog Faee Ren
o Gate OF
¥ G Low

Cante Froq 614 700000 Wz

KEYSIGHT e 57
i Mghokd >1001100
Radw S22

G i

| PASS |

Comectons. O
Froq ot 1ot (5)

Ref Vaos 10.00 GBm

[ Start 30.000 Mz

A8 g Tate N

Spwr Range SuniFreq SwpFreq  REW
' 1 X  B0400MHZ 10K

Spectrum Analyzes 2 +
Spurious Emissions

KEYSIGHT »eus 55 YOAZ SO0 e 1008

50 Comectons O
GO non A Freq Rt 1t (5)

3 Al Rangn Geagh

[ Start 30.000 Mz

43 Rarge Tatde v

Spur Range  Start Freq

Canter Froq 610 000000 Wz

Tog Faee Ren
Gate OF Mvghokd >1001100

W Gaon Low

Ref Valoe 10.00 GBm

$1op 9,000 GH:

Spectrum Anah
s Emscns Ay

KEYSIGHT et &8 oz 90 Atton 16 08

Comectons On Mokt >1001100
Fooq Rt 1ot (5)

cangn Graoh

[Scale/Di 15.0 08 Ref Vakos 10.00 dBm

"y

[Start 30.000 Mz

A Rarge Tatie B

Spur Range  StartFreq

3MHz Channel Bandwidth

Low Channel

Middle Channel

Spectrum Analyzer +
Spurious Emissions
KEYSIGHT s 55 NOAZ 00 Aen 1608
rhng Comectons On
Agn Ao Foee ot ot (S)
3 Al Rargn Geagh

[Scale/Div 15.0 08 Ref Vakow 10.00 dBm

[Start 30.000 MKz

A8 g Tatie v

Spur Range St Freq

Spectnum Analyzer +
Spurious Emissions
Ao 16 08

Start 30.000 Mz

A8 g Tate v

Spur Range  Start Freq

Cander Froq 810 000000 Wz

Teg Freo Run
Gate. OF Avghiokd >1001100

W Gaen Low

Spect et 2
Spuricus Emissions +
otz 00 At 16 08 Canter Froq 822 500000 Mz

Teg Freo Ren
[ Mvghokd >1001100

KEYSIGHT ol
G2 _niom Ao

r o
Froq Rt o4 (S) W Gain Low

Ref Vakos 10.00 6Bm

[Start 30.000 MKz

43 Rarge Tatie v

Spur Range  StartFreq REW
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5MHz Channel Bandwidth

Low Channel

Middle Channel

Spurious Emissions
w500

KEYSIGHT s ¢
P Comectons On

Mg Ao Freq Rt 1ot (5)

Ao 16,08 Cantes Froq 896

Tog Faee Ren
Gate © Mg okd >100'100
Radwo 532 Morw

Ref Vaoe 10.00 G8m

KEYSIGHT e ¢

Mg Ao

1o 9.000 GHz.

Ation 16,08

Freq R 1ot (5)

Cartes Froq 810
Mg okd >1001100
W Gaon Low Rado 588 Mo

Tog Fawe Ren
Ciate

Ref Vaoe 10.00 GBm

um
s Emissons +
YORZ 0 Alen 1608
Comectons On
Froq ot 1ot (5)

KEYSIGHT s 5

Ao A W Gain Low Rado 532 Morw

Ref Valoe 10.00 GBm

Start 30.000 Mz

A8 Rlarge Tatse v

Spur Range  Start Freq

Rammliza b g

$10p 9.000 G,
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10MHz Channel Bandwidth

Middle Channel

GHT vt
G siom ao

Ref Vaoe 10.00 G8m

15MHz Channel Bandwidth

Middle Channel

[spec
KEYSIGHT et &5
G nion A

Stop 9,000 Ghl 8

35 of 41




W I‘ Report No.:2110RSU053-U4

5.7. Radiated Spurious Emission Measurement

5.7.1.Test Limit

Out of band emissions: The powerof any emission outside of theauthorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factorof at least 43 + 10 log(P) dB.
The emission limit equal to -13dBm.

E (dBuV/m) = EIRP (dBm) - 20 log D + 104.8; where D is the measurement distance in meters. The

emission limit equal to 82.3dBuV/m.
5.7.2.Test Procedure

ANSI C63.26-2015 - Section 5.2.7 & 5.5
5.7.3.Test Setting

1. RBW =1MHz

VBW = 3*RBW

Sweep time = 10 x (number of points in sweep) x (transmission symbol period)
Detector = Peak

Trace mode = max hold

I T

The trace was allowed to stabilize

5.7.4.Test Setup
Below 1GHz Test Setup:

(Antenna Tower)

Antenna
EUT l l V

(Turntable Centre) . : 2
Test Receiver H .O:::.
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Above 1GHz Test Setup:

EUT
1~4m (Antenna Tower)

T Polystyrene l Antenna

tsmp—t 7 D: —

je———Imor3m —»|

Polystyrene

(Turntable Centre) Spectrum ﬁ 3.
g

e
Analyzer st =
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5.7.5.Test Result

Product LTE Module Test Site SIP-AC2
Test Engineer | Allen Zou Test Date 202111712
Test Band LTE Band 26_1.4MHz_1RB_QPSK
Frequency |Reading Level| Factor Measure Limit Margin |Detector|Polarization
(MHz) (dBuV) (dB/m) | Level(dBuV/m) | (dBpV/m) | (dB)
Low Channel
780.78 22.23 28.32 50.55 82.30 -31.75 | Peak | Horizontal
958.29 22.47 30.11 52.58 82.30 -29.72 | Peak | Horizontal
678.45 22.98 26.56 49.54 82.30 -32.76 | Peak Vertical
939.86 22.67 30.05 52.72 82.30 -29.58 | Peak Vertical
16147.00 44.79 4.05 48.84 82.30 -33.46 | Peak | Horizontal
17422.00 45.33 4.69 50.02 82.30 -32.28 | Peak | Horizontal
15756.00 44.89 3.35 48.24 82.30 -34.06 | Peak Vertical
17541.00 44 .46 5.09 49.55 82.30 -32.75 | Peak Vertical
Middle Channel
773.51 22.36 28.38 50.74 82.30 -31.56 | Peak | Horizontal
963.63 22.56 30.00 52.56 82.30 -29.74 | Peak | Horizontal
775.93 22.01 28.35 50.36 82.30 -31.94 | Peak Vertical
941.80 21.44 30.07 51.51 82.30 -30.79 | Peak Vertical
13852.00 47.06 0.54 47.60 82.30 -34.70 | Peak | Horizontal
16453.00 45.98 4.26 50.24 82.30 -32.06 | Peak | Horizontal
14812.50 44.70 2.47 4717 82.30 -35.13 | Peak Vertical
16461.50 46.05 4.43 50.48 82.30 -31.82 | Peak Vertical
High Channel
754.11 22.22 28.16 50.38 82.30 -31.92 | Peak | Horizontal
958.78 22.04 30.09 52.13 82.30 -30.17 | Peak | Horizontal
761.87 21.49 28.36 49.85 82.30 -32.45 | Peak Vertical
950.53 22.38 30.17 52.55 82.30 -29.75 | Peak Vertical
14183.50 46.15 1.29 47.44 82.30 -34.86 | Peak | Horizontal
17906.50 45.83 5.27 51.10 82.30 -31.20 | Peak | Horizontal
14498.00 45.62 1.76 47.38 82.30 -34.92 | Peak Vertical
16393.50 45.13 4.44 49.57 82.30 -32.73 | Peak Vertical

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB/m).
Factor (dB/m) = Cable Loss (dB) + Antenna Factor (dB/m)
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6. CONCLUSION

The data collected relate only the item(s) tested and show that unit is compliance with FCC Rules.

The End
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Appendix A - Test Setup Photograph
Refer to “2110RSU053-UT” file.
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Appendix B - EUT Photograph
Refer to “2110RSU053-UE” file.
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