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General Information

Applicant: Nokia Solutions and Networks

Applicant Address: 3201 Olympus Blvd, Dallas, Texas, 75039

Manufacturer: Nokia Solutions and Networks

Manufacturer Address: 3201 Olympus Blvd, Dallas, Texas, 75039

Test Site: MRT Technology (Taiwan) Co., Ltd

Test Site Address: No. 38, Fuxing Second Rd., Guishan Dist., Taoyuan City 333,
Taiwan (R.O.C)

Test Facility / Accreditations

Measurements were performed at MRT Laboratory located in Fuxing Rd., Taoyuan, Taiwan

(R.O.C)

eMRT facility is a FCC registered (Reg. No. TW3261) test facility with the site description
report on file and is designated by the FCC as an Accredited Test Film.

e MRT facility is an IC registered (MRT Reg. No. 21723-1) test laboratory with the site
description on file at Industry Canada.

e MRT Lab is accredited to ISO 17025 by the American Association for Laboratory
Accreditation (TAF) under the American Association for Laboratory Accreditation Program
(TAF Cert. No. 3261) in EMC, Telecommunications and Radio testing for FCC, Industry
Taiwan, EU and TELEC Rules.
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1. INTRODUCTION

1.1. Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices

including intentional and/or unintentional radiators for compliance with the technical rules and

regulations of the Federal Communications Commission and the Industry Canada Certification and

Engineering Bureau.

1.2. MRT Test Location

The map below shows the location of the MRT LABORATORY, its proximity to the Taoyuan City.
These measurement tests were conducted at the MRT Technology (Taiwan) Co., Ltd. Facility
located at No.38, Fuxing 2nd Rd., Guishan Dist., Taoyuan City 33377, Taiwan (R.O.C).
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2. PRODUCT INFORMATION

2.1. Equipment Description

Product Name

AirScale Base Station RRH 2100MHz

Model No. AHIB

Brand Name Nokia

Test Device Serial No. AH193900754
Operating Band (s) 5G NR n66

Modulation Type

QPSK, 16QAM, 64QAM, 256QAM

Frequency Range

Tx: 2110 ~ 2180 MHz; Rx: 1710 ~ 1780 MHz

Max EIRP

5MHz: 55.61dBm; 10MHz: 55.54dBm; 15MHz: 55.65dBm

Emission Designator:

Refer to Section 2.2

Antenna Specification:

Refer to Section 2.3

2.2. Emission Designator

Bandwidth Modulation Emission Bandwidth Modulation Emission
(MH2) Designator (MH2z) Designator
QPSK 4M49G7D QPSK 9M17G7D
16QAM AM49WT7D 16QAM 9M23W7D
> 64QAM 4AM48WT7D 10 64QAM 9M29W7D
256QAM 4AMATWTD 256QAM 9M28W7D
QPSK 14M2G7D
15 16QAM 14M1W7D B
64QAM 14M1W7D
256QAM 14M1W7D
2.3. Description of Available Antennas
Band Support Antenna Type Model Antenna Gain
n66 Directional Antenna AAFA 12.5dBi
Remark:

1. The transmit signals are completely uncorrelated with each other, directional gain = Gant dBi,
Ganr is the antenna gain in dBi;

2. The information of EUT was provided by the manufacturer, and the accuracy of the information
shall be the responsibility of the manufacturer.
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2.4. Test Mode and Channel Detail

Test Item

Channel Bandwidth

Modulation

Equivalent Isotropically
Radiated Power

Emission Bandwidth

5 MHz, 10 MHz, 15 MHz

QPSK, 16QAM, 64QAM, 256QAM

Conducted Spurious Emissions

Band Edge Measurements

5 MHz, 10 MHz, 15 MHz

Peak to Average Ratio

Frequency Stability

15MHz

Radiated Spurious Emissions

5 MHz

QPSK

2.5. EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and/or no modifications were made during testing.

2.6. Test Environment Condition

Ambient Temperature

15 ~35°C

Relative Humidity

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

Radiated Emissions Test Equipment
Instrument Manufacturer Type No. Asset No. Cali. Interval |Cali. Due Date
Broadband TRILOG

SCHWARZBECK |VULB 9162 MRTTWAOO0001 (1 year 2021/10/05
Antenna
Acitve Loop Antenna SCHWARZBECK |FMZB 1519B |MRTTWAO00002 |1 year 2022/05/06
Broadband Hornantenna SCHWARZBECK [BBHA 9120D |MRTTWAOO0003 |1 year 2022/04/21
Breitband Hornantenna SCHWARZBECK |BBHA 9170 MRTTWAOQQ0004 |1 year 2022/04/28
Broadband Preamplifier SCHWARZBECK BBV 9718 MRTTWAOO0005 |1 year 2022/04/21
Broadband Amplifier SCHWARZBECK BBV 9721 MRTTWAOO0006 |1 year 2022/04/26
Signal Analyzer R&S FSV40 MRTTWAOO0007 |1 year 2022/03/23
EMI Test Receiver R&S ESR3 MRTTWAOO0009 |1 year 2022/03/24
EXA Signal Analyzer KEYSIGHT N9010A MRTTWAO00012 |1 year 2021/10/14
EXA Signal Analyzer KEYSIGHT N9010B MRTTWAO0074 |1 year 2021/07/14
Antenna Cable HUBERSUHNER [SF106 MRTTWEO00010 (1 year 2022/06/15
Temperature/Humidity Meter|TFA 35.1078.10.IT |MRTTWAOO0032 |1 year 2022/05/26

K1K50-UP026
Cable Rosnol MRTTWEO00012 |1 year 2022/06/20
4-K1K50-4M

Conducted Test Equipment
Instrument Manufacturer Type No. Asset No. Cali. Interval |Cali. Due Date
X-Series USB Peak and

KEYSIGHT U2021XA MRTTWAO00014 |1 year 2022/04/23
Average Power Sensor
X-Series USB Peak and

KEYSIGHT U2021XA MRTTWAO00015 |1 year 2022/03/25
Average Power Sensor
EXA Signal Analyzer KEYSIGHT N9010A MRTTWAO0012 |1 year 2022/10/01
EXA Signal Analyzer KEYSIGHT N9010B MRTTWAO00074 |1 year 2021/07/11
Signal Analyzer R&S FSV40 MRTTWAOO0007 |1 year 2022/03/23

Check by TRUE RMS
DC Power Supply GWINSTEK SPS-606 MRTTWAO00034
MULTIMETER

TRUE RMS MULTIMETER |FLUKE 117 MRTTWAOQ0022 |1 year 2022/05/05
Temperature & Humidity

TEN BILLION TTH-B3UP MRTTWAO0036 |1 year 2021/11/06
Chamber
Temperature/Humidity Meter|TFA 35.1078.10.IT |[MRTTWAOQOO0033 |1 year 2022/03/08
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.

Conducted Measurement

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
2.65dB

Radiated Emission Measurement

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
9kHz ~ 30MHz: 3.92dB
30MHz ~ 1GHz: 4.25dB
1GHz ~ 18GHz: 4.40dB
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5. TEST RESULT

5.1. Summary

FCC Test Test Test Test Reference
Section(s) Description Limit Condition Result
2.1046; Equivalent Isotropically )
) EIRP < 1640 watts/MHz | Conducted Pass Section 5.2
27.50(d)(2) Radiated Power
2.1055; . . )
Frequency Stability Refer to Section 5.3 Pass Section 5.3
27.54
2.1049 Emission Bandwidth Refer to Section 5.4 Pass Section 5.4
Band Edge )
27.53(h) <-13dBm/1% BW Pass Section 5.5
Measurements Conducted
2.1046; ) )
Peak to Average Ratio <13dB Pass Section 5.6
27.50(d)(5)
2.1051; Conducted Spurious )
o < -13dBm/MHz Pass Section 5.7
27.53(h) Emissions
2.1053; Radiated Spurious . )
o < -13dBm/MHz Radiated Pass Section 5.8
27.53(h) Emissions
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) The Channel Band-edge, Radiated Spurious Emission were presented the worst test data of modultation

& antenna port in the test report.
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5.2. Equivalent Isotropically Radiated Power Measurement

5.2.1.Test Limit

The Radiated Equivalent Isotropically Power shall be according to the specific rule Part 27.50(d)(2)
that are limited to EIRP of 1640 watts/MHz when transmitting with an emission bandwidth greater

than 1 MHz.

5.2.2.Test Procedure Used

ANSI C63.26-2015 - Section 5.2.4.2 & 5.2.7
5.2.3.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.

The relevant equation for determining the maximum ERP or EIRP from the measured RF output
power is given in Equation (1) as follows:

ERP or EIRP = Pyeas + Gt 1)
where

ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively
(expressed in the same units as Peas, €.9., dBm or dBW)

Pwmeas measured transmitter output power or PSD, in dBm or dBW

Gt gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP)

For devices utilizing multiple antennas, see 6.4 for guidance with respect to determining the effective

array transmit antenna gain term to be used in the above equation.
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5.2.4.Test Setup
Conducted Output Power

Attenuator
EUT

Conducted Power Density

Spectrum Analyzer

’" || Ao sswmer

o

attenuator

= | EUT
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5.2.5.Test Result

Test Engineer Peter Xu Test Site SR2
Test Date 2021/06/22 Test Configuration BW=5MHz
Test Item EIRP Density
Frequency Output Power Density (dBm/MHz) Total Power EIRP Limit Result
(MHz) Density Density (dBm
AntO | Antl | Ant2 | Ant3 | ({Bm/MHZ) | (dBm/MHz) | /MHZ)
QPSK
2112.5 31.26 31.32 30.98 31.27 37.23 49.73 <62.15 Pass
2145.0 31.24 31.20 30.97 31.21 37.18 49.68 <62.15 Pass
2177.5 31.51 31.46 31.16 31.46 37.42 49.92 <62.15 Pass
16QAM
2112.5 31.08 31.10 30.89 31.06 37.05 49.55 <62.15 Pass
2145.0 31.10 31.06 30.96 31.02 37.06 49.56 <62.15 Pass
2177.5 31.42 31.32 31.09 31.33 37.31 49.81 <62.15 Pass
64QAM
21125 30.64 30.64 30.45 30.74 36.64 49.14 <62.15 Pass
2145.0 30.64 30.59 30.44 30.58 36.58 49.08 <62.15 Pass
2177.5 30.86 30.92 30.61 30.80 36.82 49.32 <62.15 Pass
256QAM
2112.5 30.60 30.60 30.37 30.66 36.58 49.08 <62.15 Pass
2145.0 30.50 30.44 30.41 30.55 36.50 49.00 <62.15 Pass
2177.5 30.76 30.79 30.53 30.82 36.75 49.25 <62.15 Pass

Note 1: Note: Total Power Density (dBm/MHz) = 10*log*{10"[ANT 1 Power (dBm/MHz)/10] 4 1 (Q"[ANT 2 Power (dBm/MHz) /10] 4

10"[ ANT 3 Power (dBm/MHz) / 10] 4 10"[ANT 4 Power (dBm/MHz) / :LO]} (d Bm/M HZ)

Note 2: EIRP Density (dBm/MHz) = Total Power Density (dBm/MHz) + Directional Gain (dBi).

Page Number: 14 of 54



"\;‘K‘V‘A‘w""*
m IA Report No.: 2107TW0001-U1

Test Engineer Peter Xu Test Site SR2
Test Date 2021/06/22 Test Configuration BW=10MHz
Test Item EIRP Density
Frequency Output Power Density (dBm/MHz) Total Power EIRP Limit Result
(MHz) Density Density (dBm
AntO | Antl | Ant2 | Ant3 | (4Bm/MHZ) | (dBm/MHz) | /MHZ)
QPSK
2115.0 29.56 29.61 29.39 29.68 35.58 48.08 <62.15 Pass
2145.0 29.60 29.64 29.56 29.73 35.65 48.15 <62.15 Pass
2175.0 29.79 29.84 29.56 29.67 35.74 48.24 <62.15 Pass
16QAM
2115.0 28.47 28.50 28.27 28.52 34.46 46.96 <62.15 Pass
2145.0 28.45 28.54 28.49 28.56 34.53 47.03 <62.15 Pass
2175.0 28.73 28.75 28.61 28.75 34.73 47.23 <62.15 Pass
64QAM
2115.0 27.37 27.45 27.37 27.41 33.42 45.92 <62.15 Pass
2145.0 27.27 27.66 27.49 27.44 33.49 45.99 <62.15 Pass
2175.0 27.53 27.77 27.66 27.59 33.66 46.16 <62.15 Pass
256QAM
2115.0 27.20 27.45 27.33 27.50 33.39 45.89 <62.15 Pass
2145.0 27.13 27.56 27.46 27.50 33.44 45.94 <62.15 Pass
2175.0 27.49 27.72 27.59 27.56 33.61 46.11 <62.15 Pass

Note 1: Note: Total Power Density (dBm/MHz) = 10*log*{10"ANT 1 Power (dBm/MHz) /10] 4+ 1 Q" ANT 2 Power (dBm/MHz) / 10] 4

10"[ ANT 3 Power (dBm/MHz) / 10] 4 10"[ANT 4 Power (dBm/MHz) / :LO]} (d Bm/M HZ)

Note 2: EIRP Density (dBm/MHz) = Total Power Density (dBm/MHz) + Directional Gain (dBi).
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Test Engineer Peter Xu Test Site SR2
Test Date 2021/06/22 Test Configuration BW=15MHz
Test Item EIRP Density
Frequency Output Power Density (dBm/MHz) Total Power EIRP Limit Result
(MHz) Density Density (dBm
AntO | Antl | Ant2 | Ant3 | (4Bm/MHZ) | (dBm/MHz) | /MHZ)
QPSK
2117.5 27.57 27.41 27.23 27.45 33.44 45.94 <62.15 Pass
2145.0 27.55 27.36 27.26 27.44 33.42 45.92 <62.15 Pass
2172.5 27.69 27.41 27.63 27.63 33.61 46.11 <62.15 Pass
16QAM
2117.5 27.44 27.40 27.15 27.31 33.35 45.85 <62.15 Pass
2145.0 27.54 27.30 27.29 27.34 33.39 45.89 <62.15 Pass
2172.5 27.64 27.38 27.27 27.58 33.49 45.99 <62.15 Pass
64QAM
21175 25.79 25.64 25.43 25.74 31.67 4417 <62.15 Pass
2145.0 25.71 25.43 2541 2551 31.54 44.04 <62.15 Pass
2172.5 25.78 25.71 25.38 25.87 31.71 44.21 <62.15 Pass
256QAM
2117.5 25.85 25.55 25.29 25.83 31.66 44.16 <62.15 Pass
2145.0 25.90 25.57 25.36 25.55 31.62 44,12 <62.15 Pass
2172.5 25.91 25.45 25.45 25.81 31.68 44.18 <62.15 Pass

Note 1: Note: Total Power Density (dBm/MHz) = 10*log*{10"ANT 1 Power (dBm/MHz) /10] 4+ 1 Q" ANT 2 Power (dBm/MHz) / 10] 4

10"[ ANT 3 Power (dBm/MHz) / 10] 4 10"[ANT 4 Power (dBm/MHz) / :LO]} (d Bm/M HZ)

Note 2: EIRP Density (dBm/MHz) = Total Power Density (dBm/MHz) + Directional Gain (dBi).
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Test Engineer Peter Xu Test Site SR2

Test Date 2021/06/23 Test Configuration BW=5MHz

Test Item EIRP

Frequency Output Power (dBm) Total Power EIRP Limit Result
(MHz) Ant 0 Ant 1 Ant 2 Ant 3 (dBm) (dBm) (dBm)

QPSK
2112.5 37.05 36.87 36.82 36.95 42.94 55.44 <62.15 Pass
2145.0 36.96 36.82 36.85 36.83 42.89 55.39 <62.15 Pass
2177.5 37.02 36.92 36.91 36.97 42.98 55.48 <62.15 Pass

16QAM
2112.5 37.02 36.89 36.85 36.97 42.95 55.45 <62.15 Pass
2145.0 36.95 36.85 36.83 36.96 42.92 55.42 <62.15 Pass
2177.5 37.10 36.98 36.92 36.98 43.02 55.52 <62.15 Pass

64QAM
21125 37.09 36.92 36.89 37.02 43.00 55.50 <62.15 Pass
2145.0 37.12 36.94 36.95 37.06 43.04 55.54 <62.15 Pass
2177.5 37.06 37.12 37.01 37.15 43.11 55.61 <62.15 Pass

256QAM
2112.5 37.10 36.82 36.81 36.99 42.95 55.45 <62.15 Pass
2145.0 37.09 36.87 36.91 37.03 43.00 55.50 <62.15 Pass
2177.5 37.13 37.03 36.95 37.01 43.05 55.55 <62.15 Pass

Note 1: Note: Total Power (dBm) = lo*log*{lo"[ANTl Power (dBm) / 10] 4 10"[ANT2 Power (dBm) / 10] 4+ 10"[ANT3 Power (dBm) / 10]

+ 10 ANT 4 Power (dBm) / 10]} (dBm).

Note 2: EIRP (dBm) = Total Power (dBm) + Directional Gain (dBi).
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Test Engineer Peter Xu Test Site SR2

Test Date 2021/06/23 Test Configuration BW=10MHz

Test Item EIRP

Frequency Output Power (dBm) Total Power EIRP Limit Result
(MHz) Ant 0 Ant 1 Ant 2 Ant 3 (dBm) (dBm) (dBm)

QPSK
2115.0 37.01 36.96 36.83 36.89 42.94 55.44 <62.15 Pass
2145.0 37.03 36.93 36.95 36.95 42.99 55.49 <62.15 Pass
2175.0 37.06 36.95 36.94 36.97 43.00 55.50 <62.15 Pass

16QAM
2115.0 36.85 36.82 36.87 36.91 42.88 55.38 <62.15 Pass
2145.0 36.97 36.91 36.97 36.95 42.97 55.47 <62.15 Pass
2175.0 37.08 36.97 36.91 36.94 43.00 55.50 <62.15 Pass

64QAM
2115.0 36.97 37.02 36.89 37.02 43.00 55.50 <62.15 Pass
2145.0 36.99 36.89 36.90 37.03 42.97 55.47 <62.15 Pass
2175.0 37.02 36.93 36.91 36.99 42.98 55.48 <62.15 Pass

256QAM
2115.0 36.92 36.95 36.85 36.93 42.93 55.43 <62.15 Pass
2145.0 37.02 36.93 36.95 36.97 42.99 55.49 <62.15 Pass
2175.0 37.05 37.02 36.98 37.01 43.04 55.54 <62.15 Pass

Note 1: Note: Total Power (dBm) = lo*log*{lo"[ANTl Power (dBm) / 10] 4 10"[ANT2 Power (dBm) / 10] 4+ 10"[ANT3 Power (dBm) / 10]

+ 10 ANT 4 Power (dBm) / 10]} (dBm).

Note 2: EIRP (dBm) = Total Power (dBm) + Directional Gain (dBi).
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Test Engineer Peter Xu Test Site SR2

Test Date 2021/06/23 Test Configuration BW=15MHz

Test Item EIRP

Frequency Output Power (dBm) Total Power EIRP Limit Result
(MHz) Ant 0 Ant 1 Ant 2 Ant 3 (dBm) (dBm) (dBm)

QPSK
2117.5 37.06 37.03 36.99 37.05 43.05 55.55 <62.15 Pass
2145.0 37.14 37.06 37.09 37.09 43.12 55.62 <62.15 Pass
2172.5 37.23 37.12 37.07 37.10 43.15 55.65 <62.15 Pass

16QAM
2117.5 37.03 37.06 37.01 37.03 43.05 55.55 <62.15 Pass
2145.0 37.05 37.02 37.04 37.04 43.06 55.56 <62.15 Pass
2172.5 37.06 37.07 37.03 37.02 43.07 55.57 <62.15 Pass

64QAM
21175 37.07 37.03 37.05 37.06 43.07 55.57 <62.15 Pass
2145.0 37.15 37.11 37.08 36.99 43.10 55.60 <62.15 Pass
2172.5 37.09 37.03 37.02 37.01 43.06 55.56 <62.15 Pass

256QAM
2117.5 37.10 37.09 37.01 36.95 43.06 55.56 <62.15 Pass
2145.0 37.20 37.08 36.99 36.99 43.09 55.59 <62.15 Pass
2172.5 37.12 37.02 36.98 36.96 43.04 55.54 <62.15 Pass

Note 1: Note: Total Power (dBm) = lo*log*{lo"[ANTl Power (dBm) / 10] 4 10"[ANT2 Power (dBm) / 10] 4+ 10"[ANT3 Power (dBm) / 10]

+ 10 ANT 4 Power (dBm) / 10]} (dBm).

Note 2: EIRP (dBm) = Total Power (dBm) + Directional Gain (dBi).
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5.3. Frequency Stability Measurement

5.3.1.Test Limit

N/A

5.3.2.Test Procedure Used
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 (x15%) and endpoint (If a product is
specified to operate over a range of input voltage then the —15% variation is applied to the
lowermost voltage and the +15%is applied to the uppermast voltage), recordthe maximum

frequency change.
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5.3.4.Test Setup

Standard Temperature
& Humidity Chamber

Spectrum Analyzer

ro—— e

DC Block &
Attenuator EUT
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5.3.5. Test Result

Test Engineer Peter Xu Test Site SR3
Test Date 2021/06/22 Test Configuration BW=15MHz, Middle
Channel
Voltage (DC) Temp (°C) Frequency Tolerance (ppm)
- 30 -0.036
-20 -0.032
-10 -0.030
0 -0.035
48V + 10 -0.032
+ 20 -0.035
+ 30 -0.029
+ 40 -0.030
+ 50 -0.024
40.5V + 20 -0.034
57.0vV + 20 -0.027
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5.4. Emission Bandwidth

5.4.1.Test Limit

The emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all emissions

are attenuated at least 26 dB below the transmitter power.
5.4.2.Test Procedure Used

ANSI C63.26-2015 - Section 5.4.4

5.4.3.Test Setting

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;

© N o g > W N PF

User the 99% OBW function to recored the OBW measurement result.

5.4.4. Test Setup

attenuator

DoIREn®

EUT

i
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5.4.5.Test Result

Test Engineer

Peter Xu

Test Site

SR2

Test Date 2021/06/21 ~ 2021/06/22
Frequency Bandwidth 26dB Bandwidth 99% Bandwidth

(MH2z) (MH2) (MH2z) (MH2z)

QPSK
21125 4.80 4.49
2145.0 4.80 4.49
2177.5 4.79 4.49
2115.0 10 9.73 9.17
2145.0 10 9.69 9.15
2175.0 10 9.70 9.13
2117.5 15 14.72 14.14
2145.0 15 14.71 14.14
21725 15 14.71 14.15

16QAM
2112.5 4.78 4.49
2145.0 4.78 4.49
2177.5 4.79 4.49
2115.0 10 9.71 9.23
2145.0 10 9.69 9.22
2175.0 10 9.68 9.21
2117.5 15 14.71 14.14
2145.0 15 14.71 14.14
2172.5 15 14.70 14.14
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Frequency Bandwidth 26dB Bandwidth 99% Bandwidth
(MHz) (MH2z) (MHz) (MHz)
64QAM
2112.5 4.77 4.47
2145.0 4.78 4.48
2177.5 4.78 4.48
2115.0 10 9.72 9.28
2145.0 10 9.73 9.29
2175.0 10 9.72 9.28
2117.5 15 14.69 14.12
2145.0 15 14.72 14.12
2172.5 15 14.71 14.12
256QAM
21125 4.77 4.46
2145.0 4,78 4.46
2177.5 4.77 4.47
2115.0 10 9.76 9.28
2145.0 10 9.75 9.27
2175.0 10 9.72 9.27
2117.5 15 14.10 14.10
2145.0 15 14.69 14.06
2172.5 15 14.71 14.10
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5MHz Channel Bandwidth - QPSK
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5MHz Channel Bandwidth - 64QAM
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10MHz Channel Bandwidth - QPSK

5G NR 3
Pawer Stal CCDF

input Z 5001

‘ Specirum Analyzer 5
Swepi SA

KEYSIGHT Inpul #5
G o

Aute [Freq Ref- Int (5}

Center 2.11500 GHz
f#Res BW 100.00 kHz

Oocupied Bandwidth
9,168

Transmit Freq Emor
xdB Bandwidth

Spectrum Analyzer 5§

Swept

gl Z 500

Center 2.17500 GHz
#Res BW 100.00 kHz

Oocupied Banawidin
9.1

Transmit Freq Emor
xdB Bandwidih

Bottom Channel

SGNR4

Ocoupied BIW
Tig: Fro Run
Cle O
4IF Gair Lo

IModulation Analysis.
gl 2 5060

AvglHold Carier Reference iz 56
r requency

Ref Value 50.00 dBm
Auta Detect
Manual

#Video BW 300.00 kHz ‘Span 20 MHz|

Sweep 1.00 ms (1001 pts)

Center 2.14500 GHz
RS BW 100.00 kHz

Occupied Bandv

Transmit Freq Emor
X dB Bandwidih

Middle Channel

Specirum Analyzer 4 Specirum Analyzer 5 5
Pl SA Swept SA Pover

JAtten; 26 o
Prsamp. Of

Trig. Freo Run
Cals: OF
IF Gain | o

B Ref Froq. 2 145000000 G1lz
3 00100

AwgHold >

Span

20000 MHz
Auto Detect
Wanual

Ref Value 50.00 dBm

#Video BW 300.00 kHz Span 20 MHz|

Sweep 1.00 ms (1001 pts)

Active Carl

Total Power

5% of OBW Power
xdB

7?5 ™ -

5GNR 3 5G NR. g
Power Siat CCDF Qccupied BW
o I}
[Hold:>100/

JAlen. 26 4D Wig: Fiee Run
Prsamp, OF Cals: O
4 Gair Lo

Ref Value 50.00 dBm

#Video BW 300.00 kHz Span 20 MHz|

P
Sweep 1.00 ms (1001 pts)

Active C: 1

Total Powes 45,1 dBm
1 OBW Pavier

xdB

10MHz Channel Bandwidth - 16QAM

Spectrum Analyzer 4
vept SA wept

ingwl Z. 5081

Fren Ref int

Center 2.11500 GHz
#Res BW 100.00 kHz

Occupied Banawidth

Transmit Freg Eor
x 0B Bandwidth

=0~ 2%

Spectrum An

Spectrum Analyzer 4
wept SA wept SA

inpul Z 50 81
Corr ECor

KEYSIGHT 'll'jt"’-F .
ol

g O = o
Align' Ao Freq Ref Int

Center 2.17500 GHz
f4Res BW 100.00 kHz

Occupied Banawidtn

82141

Transmit Freq Eror
X0B Bandwidth

IR TEE:

Specirum Analyzer 5

Bottom Channel

5G N 56 NR
ot CERIE + )
Cari

Alkon. 26 45 Tig. FroeRun  Canior Rel Frog, 2.115000000 11z
Preamp. OF Cale, Of 00/

Specirum Analyzer 4
Frequency ‘ gl

Ingul Z. 500

YF Gamlow GG

Ref Value 50.00 dBm
Auta Detect
Wianual

#Video BW 300.00 kHz ‘Span 20 MHz|

Sweep 1.00 ms (1001 pts)

Center 2.14500 GHz
#Res BW 100.00 kHz

Active Carrie cupied Ban
Tatal Power
1 CBW Pawer

o Transmit Freq Emor
xdB

x 0B Bandwidth

Spectrum Analyzer 5

R S5GNR4
: [ + )

Middle Channel

Frequency

Carrler Reference
Frequency
2145001

[Alion. 26 40 for Rof Frog. 2.145000000 G112
reamp: OFF 1310000
Exowink, 1 G

WIF Gain | ow

GHZ

Ref Value 50.00 dBm
Auto Detect
Manusl

#Video BW 300.00 kHz Span 20 MHz|

Sweep 1.00 ms (1001 ps)

Active Carrier(s)
Total Power
5 of OB Pawer
x

f0 W7 EEE e ;

Alon. 26 5 iy, Froo Run
Prsamp: OF Of

o
4 Gair Lo

Ref Value 50.00 dBm
Auta Detect
Wanual

#Video BW 300.00 kHz ‘Span 20 MHz|

Sweep 1.00 ms (1001 pts)

Active Carrler
Total Power

of OBW Pawer
xdB

Page Number: 28 of 54




|

M

N\
'}

Report No.: 2107TW0001-U1

10MHz Channel Bandwidth - 64QAM
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15MHz Channel Bandwidth - QPSK
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5.5. Band Edge Measurement

5.5.1.Test Limit

The power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to
-13dBm.

This device can be impelement MIMO function, so the limit of spurious emissions needs to be
reduced by 10*log(Numbersan) according to FCC KDB 662911 D01 guidance.

The limit is adjusted to -13 dBm - 10*log (4) = -19.02dBm

5.5.2.Test Procedure Used
ANSI C63.26-2015 - Section 5.7.1
5.5.3.Test Setting

Set the analyzer frequency to Bottom or Top channel.

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

Sweep time = auto

Detector = power averaging (rms)

Set sweep trigger to “free run”

o a0 A~ W N B

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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5.5.4.Test Setup

attenuator

& - | EUT
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5.5.5.Test Result

Test Engineer Peter Xu Test Site SR2
Test Date 2021/06/23 ~ 2021/06/24
Frequency | Channel BW Max Band Edge (dBm/MHZz) Limit Result

(MHz) (MH2z) Ant O Ant 1 Ant 2 Ant 3 (dBm/MHZz)
2112.5 5 -24.91 -24.48 -25.17 -25.29 <-19.02 Pass
2177.5 5 -23.95 -22.18 -24.34 -23.65 <-19.02 Pass
2115.0 10 -25.39 -25.22 -25.85 -25.76 <-19.02 Pass
2175.0 10 -24.23 -24.26 -24.08 -24.84 <-19.02 Pass
2117.5 15 -26.50 -26.58 -27.32 -26.81 <-19.02 Pass
2172.5 15 -25.04 -25.33 -25.60 -25.21 <-19.02 Pass

Page Number: 34 of 54




|
AN\

Report No.: 2107TW0001-U1

5MHz Channel Bandwidth - Ant O

‘:»cu um Arayzer1 (S

vept SA Sweot SA

KEYSIGHT [nut RE Input Z 500
Couping DG :

o [cousing
G ign Auta

Analyzer 2

(Cerr Com
Freq Ref-Int (5

Bottom Channel

B Spectrum anaiyzes -
Swept SA

#Alion. 20 00

Praamp. OF

R 2
el Power

KEYSIGHT |nput Re
Sl e

Spectrum Analyzer 1
sept SA

g Type. Powe (RIS)
AwglHokd 1001100

Ty Fres Run

IngutZ 50 0

ideo BW 150 kHz* n 10.00 MKz,

Spa
#Sweap 100 me (2001 pts)]

Function Width  Function Value

0T 2T a5

5MHz Channel Bandwidth - Ant 1

Top Channel
i Arsyzes ET..

#Allon 2000 PNO. s Type. Powel (RY
Praamp OF Cats O Avg|Hokd 1001100
F Gain' L oaw g’ Free Run
o

+

Kr2 2.181

Ref Level 40.00 dBm and Power -23.

#Video BW 150 kHz*

Function Width

TN

500 GHz|
946 dBm

Span 10.00 MHz|
Sweep 1.73 ms (2001 pts)

P
‘Select Marker
Marker 2

unier

g

Freq

Center 21101
#Res BIW 51 kHz.

Bottom Channel

nlien. 20 o

2040 Seied
s ‘Select Marker

Warker 2

KEVSIGHT iipit gt .50
G Laige i

1 5pac
Scale/Div 10 4B

um
Ref Level 29.00 dBm

#ideo BW 150 kHz™ n 10.00 Mz,

pa
#Sweep 100 ms (2001 pts)

5MHz Channel Bandwidth - Ant 2

Ref Level 40.00 dBm

#Video BW 150 kHZ"

T
e + p L2

vy Trpe: Powel
g Hokd 1
Tg” Free Run

A S} 1] 2
Pt 5 0

ki
and Power

‘Span 10.00 MHz|
Sweep 1.73 ms (2001 pts)

Function

TIAE JE'I

2.181 500 GHZ
22175 dBm|

Marker

‘Select Marker
Marker 2

Band Function
Band Pay

Warker »

N dB Points
Caunter

Ingul Z. 500

Coupling DC[Car CCarr
GO Ao Auta Freq Ref It

Bottomm Channel

‘Spectrum Analy. Spectrum Analyzer 1
Swept S Swept SA
#Alien, 2040

Ingul Z: 50 0
Praamp, OF CCont

Rel

#ideo BW 150 kHz" n 10.00 Miz!

#Swesp 100 ms (2001 pts)

N dB Points
5.01dB

on

o
Function  Function Width  Function Valu

OO0 HHE 35,165 a5

‘Specirum Analyzer 2
e

#Atlon. 20 40
Preamp, OF

#Video BW 150 KMz~

Top Channel
mﬂrﬂ,ﬂl @;:.;:urxzuu\yze + >

Sale OF g
IF Gain | aw

90 Typ
Hok
g Free Run

Fowol (RMS

f Level 40,00 dBm

Span 10.00 MHz
Sweep 1.73 ms (2001 pts)

Function  Funct Functic

ke

‘Select Marker
Marker 2

Band Funclion
Band

Band Span
1

Band Left

Warker »

Paw
Mz
Band Right
2182000000 GHz
N B Points
-3.01dB
on
of

Counter

Page Number: 35 of 54



'/VA*’A“v"""’

Report No.: 2107TW0001-U1

5MHz Channel Bandwidth - Ant 3
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