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Note that the results contained in this report relate only to the items tested and were obtained in the period between the date of initial receipt of samples

and the date of issue of the report.
This test report has been completed in accordance with the requirements of ISO/IEC 17025. All results contain in this report are within Nemko USA’s ISO/IEC

17025 accreditation.

This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the U.S. Government.
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Nemko USA Inc. authorizes the applicant to reproduce this report provided it is reproduced in its entirety and for use by the company’s employees only.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third parties.

Nemko USA Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or actions based on this report.
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Section 1 Report summary

Nemko

Section1. Report summary

1.1 Applicant and manufacturer

Company name Fujitsu Networks Communications, Inc.
Address 2801 Telecom Parkway

City Richardson

Province/State X

Postal/Zip code 75082

Country United States of America

1.2 Test specifications

FCC 47 CFR Part 27 Miscellaneous Wireless Communications Services
FCC 47 CFR Part 95 Private Land Mobile Radio Services

1.3  Statement of compliance

In the configuration tested, the EUT was found compliant.

Testing was performed against all relevant requirements of the test standard. Results obtained indicate that the product under test complies in full with the
requirements tested. The test results relate only to the items tested.

See “Summary of test results” for full details.

1.4  Exclusions

None

1.5 Testreport revision history

Revision # Details of changes made to test report

467684-1TRFWL Original report issued
467684-1R1TRFWL  Updated following TCB comments
467684-1R2TRFWL  Additional updates from TCB comments
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Section 2: Summary of test results
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Section 2. Summary of test results

2.1 FCC Part 27 test results

Part Test description Verdict
§2.1033(c)(4) Modulation type Pass
§2.1049(h) 99% Occupied bandwidth Pass
§27.50(h)(j) Frequency ranges Pass
§27.50(c)(3)(ii) Output power at RF antenna connector Pass
§27.50(d)(5) Peak to average power ratio Pass
§27.53(h)(1) Conducted spurious emissions Pass
§27.53(h)(1) Radiated spurious emissions Pass
§27.53(h)(3) 26 dB Occupied bandwidth Pass
§27.54 Frequency stability Pass

Note: None.

2.2  FCC Part 90 test results

Part Test description Verdict
§2.1033(c)(4) Modulation type Pass
§90.209 99% Occupied bandwidth Pass
§90.205 / §90.635 Output power at RF antenna connector Pass
§90.205 / §90.635 Peak to average power ratio Pass
§90.210/ §90.691 Conducted spurious emissions Pass
§90.210/ §90.691 Radiated spurious emissions Pass
§90.209 26 dB Occupied bandwidth Pass
§90.213 Frequency stability Pass

Note: None.
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Section 3: Equipment under test (EUT) details
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Section 3. Equipment under test (EUT) details

3.1 Sample information

Receipt date July 15, 2022
Nemko sample ID number NEx: 467684

3.2 EUT information

Product name Gen2 Tri Band RU for North America
Model G2_N71N29N26-RU

Part Number TA08029-B214/01

Serial number 10003

3.3 Technical information

Frequency band Band n26: 862 — 869 MHz
Band n29: 717 — 728 MHz
Band n71: 617 — 652 MHz
RF power Max (W), Conducted Band n26: 38.70 dBm / 7.41 Watts or 44.72 dBm / 29.65 Watts (Total power across all ports)
Band n29: 42.87 dBm / 19.39 Watts or 48.89 dBm / 77.45 Watts (Total power across all ports)
Band n71: 44.51 dBm / 28.25 Watts or 50.53 dBm / 112.98 Watts (Total power across all ports)
Supported bandwidths 5 MHz (5G NR, Band n66), 0.2 MHz (NB-loT, Band n66)
5,10 MHz (5G NR, Band n29)
5,10, 15, 20 MHz (5G NR, Band n71), 0.2 MHz (NB-loT, Band n71)
Type of modulation Band n26: QPSK; 16QAM; 64QAM; 256QAM, 1024QAM
Band n29: QPSK; 16QAM; 64QAM; 256QAM, 1024QAM
Band n71: QPSK; 16QAM; 64QAM; 256QAM, 1024QAM
Power requirements DC 48 VDC
Antenna information The EUT is professionally installed.

3.4  Product description and theory of operation

The radio unit (RU) is one of the components to configure the 5G RAN mobile communication system. The RU has three band frequencies: band n26, n29,
and band n71. Four antenna ports are shared across the frequency bands.

3.5 EUT exercise details

A laptop computer was used to send test commands to EUT to force it to transmit the appropriate signal. Unit transmit the sel ected signal at full power. The
unit was tested using a conducted port. The antenna installation shall be done by professionals, and they are not within the scope of the tests evaluated on
this document.
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Section 3: Equipment under test (EUT) details
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3.6 EUT setup diagram

Port D:
50Q Load
Port C: EUT:
500 Load Radio Unit
(Tri band RU for
Port B: North America)
50Q Load
Port A: 40dB
Attenuator
Port A:
50Q Load
Port B: EUT: = =
500 Load Radio Unit '
(Tri band RU for
Port C: North America)
50Q Load
Port D:
50Q Load

Figure 3.6-1: Setup diagram
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Section 4: Engineering consideration

Section 4. Engineering considerations

Nemko

4.1 Modifications incorporated in the EUT

There were no modifications performed to the EUT during this assessment.

4.2  Technical judgment

None

4.3  Deviations from laboratory tests procedures

No deviations were made from laboratory procedures.
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Section 5: Test conditions
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Section 5. Test conditions

5.1 Atmospheric conditions

Temperature 15-30°C
Relative humidity 20-75%
Air pressure 860-1060 mbar

When it is impracticable to carry out tests under these conditions, a note to this effect stating the ambient temperature and relative humidity during the
tests shall be recorded and stated.

5.2 Power supply range

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpose of the present document, the
nominal voltage shall be the declared voltage, or any of the declared voltages +5 %, for which the equipment was designed.
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Section 6: Measurement uncertainty
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Section 6. Measurement uncertainty

6.1 Uncertainty of measurement

Measurement uncertainty budgets for the tests are detailed below. Measurement uncertainty calculations assume a coverage factor of K = 2 with 95%
certainty.

Table 6.1-1: Measurement uncertainty.

Test name Measurement uncertainty, dB
All antenna port measurements/ including OBW 0.55

Conducted spurious emissions 1.13

Radiated spurious emissions 3.78

AC power line conducted emissions 1.38

Supply Voltages 0.05%

Time 2.09%
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Section 7:

Section 7.

Test equipment

Test equipment

C@emko

7.1 Test equipment list
Table 7.1-1: Equipment list

Equipment Manufacturer Model no. Asset no. Cal cycle Next cal.
EMC Test Receiver Rohde & Schwarz ESU 40 E1121 1year 31-May-2023
System Controller Sunol Sciences SC104V E1191 NCR NCR
Antenna, Bilog Schaffner-Chase CBL6111D 1763 2 years 01-Apr-2024
Antenna, DRG Horn ETS-Lindgren 3117-PA E1139 2 years 19-Apr-2023
Signal Generator Rohde & Schwarz SMB100A E1128 1year 23-Dec-2022
Signal & Spectrum Analyzer Rohde & Schwarz FSW43 E1302 1vyear 08-Nov-2022
Band Reject Filter Micro-Tonics BRM50702-02 E1141 NCR NCR
Environmental Chamber Cincinnati Sub-Zero ZPH-32-2-2-H/AC S1179 1year 18-Aug-2022
Wireless pressure, humidity, and OMEGA RF2000A S$1170 1year 30-Sep-2022

temperature data logger

Notes:

N/A — not applicable

NCR —no calibration required

VOU - verify on use
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Section 8
Test name
Specification

Testing data
FCC §2.1033(c)(4) Modulation Type
FCC Part 27 / FCC Part 90

Section 8. Testing data

@emko

8.1 FCC §2.1033(c)(4) Modulation type

8.1.1 Definitions and limits

(c) Applications for equipment other than that operating under parts 15, 11 and 18 of this chapter shall be accompanied by a technical report containing the

following information:

(4) Type or types of emission

8.1.2 Test summary

Test date
Test engineer
Verdict

July 12,2022
Lan Sayasane, EMC Test Engineer

Temperature
Air pressure

Relative humidity

8.1.3 Observations, settings and special notes

21°C
1005 mbar
65 %

None

8.1.4 Test data

Band n26:
Bandwidth (MHz) Emission type
0.2 QPSK (NB-loT)
5 QPSK; 16QAM; 64QAM; 256QAM; 10240AM
Band n29:
Bandwidth (MHz) Emission type
5 QPSK; 16QAM; 64QAM; 256QAM; 1024QAM
10 QPSK; 16QAM; 64QAM; 256QAM; 1024QAM
Band n71:
Bandwidth (MHz) Emission type
0.2 QPSK (NB-IoT)
5 QPSK; 16QAM; 64QAM; 256QAM; 1024QAM
10 QPSK; 16QAM; 64QAM; 256QAM; 1024QAM
15 QPSK; 16QAM; 64QAM; 256QAM; 1024QAM
20 QPSK; 16QAM; 64QAM; 256QAM; 1024QAM

Table 8.1-1: Types of emission
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Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
Specification FCC Part 27 / FCC Part 90

@emko

8.2 FCC§2.1049(h) / §90.209 99% Occupied Bandwidth and frequency ranges

8.2.1 Definitions and limits

§2.1049 (h) Transmitters employing digital modulation techniques—when modulated by an input signal such that its amplitude and symbol rate represent the
maximum rated conditions under which the equipment will be operated. The signal shall be applied through any filter networks, pseudo-random generators or
other devices required in normal service. Additionally, the occupied bandwidth shall be shown for operation with any devices used for modifying the spectrum

when such devices are optional at the discretion of the use.

8.2.2 Test summary

Test date July 12,2022 Temperature
Test engineer Lan Sayasane, EMC Test Engineer Air pressure
Verdict Pass Relative humidity

8.2.3 Observations, settings and special notes

21°C
1005 mbar
65 %

Selection of Port C was according to section 8.2.4 of this document.
Test method: ANSI C63.26 Section 5.4.4

Spectrum analyzer settings:

Resolution bandwidth 1% - 5% OBW
Video bandwidth 3*RBW
Frequency span 2*0BW
Detector mode Peak

Trace mode Max Hold

Report reference ID: 467684-1R2TRFWL
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Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth k
Specification FCC Part 27 / FCC Part 90 Nem 0
8.2.4 Test data
Band n26:
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n26 (NB-loT) 0.2 MHz C 864.1 0.171
Table 8.2-1: 99% Occupied bandwidth, 256QAM Modulation, NB-loT operating mode
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n26 (NB-loT) 0.2 MHz C 868.85 0.172
Table 8.2-2: 99% Occupied bandwidth, 256QAM Modulation, NB-loT operating mode
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n26 5 MHz C 866.5 4.482
Table 8.2-3: 99% Occupied bandwidth, QPSK Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n26 5 MHz C 866.5 4.509
Table 8.2-4: 99% Occupied bandwidth, 16QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n26 5 MHz C 866.5 4,51
Table 8.2-5: 99% Occupied bandwidth, 64QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n26 5 MHz C 866.5 4.495
Table 8.2-6: 99% Occupied bandwidth, 256QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n26 5 MHz C 866.5 4.493

Table 8.2-7: 99% Occupied bandwidth, 1024QAM Modulation, 5 MHz
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Section 8
Test name
Specification

Testing data
FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90
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Band n26 (NB-loT) — 0.2 MHz
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Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
Specification FCC Part 27 / FCC Part 90
‘OBW_ANT3_n26_H_SMHz_BW_15kHz_SCS_1024QAM
o, N =
A a0 SWI Loms e VW S00kee Mode Swass
/ l
CF 866.5 MHz 1001 pts 1.7 MHz/ Span 17.0 MHz
M1 1 854.51; I1H2 21.55 dBm 'J.[c Bw 4.492917 382 M‘Hf
I i Selaine EiEm o IS
08:05:17 AM 07/13/2022
Band n29:
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n29 5 MHz C 720.5 4.483
n29 5 MHz C 723 4.479
n29 5 MHz C 725.5 4.496
Table 8.2-8: 99% Occupied bandwidth, QPSK Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n29 5 MHz C 720.5 4.5
n29 5 MHz C 723 4517
n29 5 MHz C 725.5 4.502
Table 8.2-: 99% Occupied bandwidth, 16QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n29 5 MHz C 720.5 4.487
n29 5 MHz C 723 4.486
n29 5 MHz C 725.5 4.485
Table 8.2-10: 99% Occupied bandwidth, 64QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n29 5 MHz C 720.5 4.49
n29 5 MHz C 723 4.487
n29 5 MHz C 725.5 4.485
Table 8.2-11: 99% Occupied bandwidth, 256QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n29 5 MHz C 720.5 4.487
n29 5 MHz C 723 4.49
n29 5 MHz C 725.5 4.491
Table 8.2-12: 99% Occupied bandwidth, 1024QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n29 10 MHz C 723 9.298
Table 8.2-13: 99% Occupied bandwidth, QPSK Modulation, 10 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n29 10 MHz C 723 9.249

Table 8.2-14: 99% Occupied bandwidth, 16QAM Modulation, 10 MHz
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Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth k
Specification FCC Part 27 / FCC Part 90 Nemko

Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n29 10 MHz C 723 9.331
Table 8.2-15: 99% Occupied bandwidth, 64QAM Modulation, 10 MHz

Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n29 10 MHz C 723 9.331
Table 8.2-16: 99% Occupied bandwidth, 256QAM Modulation, 10 MHz

Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n29 10 MHz C 723 9.302
Table 8.2-17: 99% Occupied bandwidth, 1024QAM Modulation, 10 MHz
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Occ Buw Fren Offset -3.173405 798 kbz z <Em Occ Buw Fren Offset -3.36 94 kHz
weody i weody i
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Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
Specification FCC Part 27 / FCC Part 90

OBW_ANT3_n29_M_5MHz_BW_15kHz_SCS_16QAM

Multiview = Spectrum

@mko

(OBW_ANT3_n29_H_SMHz_BW_15kHz_SCS_16QAM

Multiview = Spectrum

Pef Level £0.00 dBm  Offset 30.00 dE = RBW 100 kHz SGL Pef Level £0.00 dBm  Offset 30.00 dE = RBW 100 kHz SGL
Att 40d8  SWT 1.04 ms & VBW 500 kHz Mode Sweep Att 40d8  SWT 1.04 ms & VBW 500 kHz Mode Sweep
Tor e Tor e
Mi[1] 8,19 o Mi[1] 21 d8s
r25.1590 Mhe 5.9590 W
w w
e YalVs ™,
0 e 0 £
I}
w T T w ,’
T
| | I |
|
. | . f ’
f | i
| |
v T Py or L% SUSIPTY SYTT SR Y
1001 pts 1.7 MHz/ Span 17.0 MHz CF 725.5 MHz 1001 pts 1.7 MHz/

4.502 229975 MHz
725457 751 055 MHz
2,240945255 kHz

weooy B

M1 1 9 MHz 28.19 dBm ez Bu 4.516 547 395 MHz 725.959 MHz 28.21 dBm ez Bu
! 1 7207406 MHz 2154 dBm o Bw Centrold 722998535 5 MHz 7232466 MHz 21,28 dBm Oz Bw Centrold
I i 2572 Mz 221 dem Occ Bu Freg Offsst 1110500054 kiiz 127.7480 Mz 2250 dBim Occ Bu Freg Offsst
weooy B
OBW_ANTI_n29_L_SMHz_BW_15kHz_SCS_64QAM OBW_ANT3_n29_M_5MHz_BW_15kHz_SCS_64QAM
Multiview = Spectrum . Multiview = Spectrum
Ref Level 60.00 dBm  Offset 30,00 dB = RBW 100 kHz S6L Ref Level 60.00 dBm  Offset 30,00 dB = RBW 100 kHz
40d8  SWT 1.04ms & VBW 500 kHz Mode Sweep 40d8  SWT 1.04ms & VBW 500 kHz Mode Sweep

Att
TOF “TEST"

o
Mi[1] 28 di

15790 MHz|

o s

e W o A0

4

[N PP

A I Ty ey Prpve U P

-1 -0

CF 720.5MHz 1001 pts 1.7 MHz/ Span 17,0 MHz CF 723,0 MHz 1001 pis 1.7 MHz/ Span 17.0MHz
Tabic

M1 1 722.079 MHz Occ Bu 4.486 682 59 MHz M1 1 27.28 dB Occ Bu 4.485 50095 MHz
i 1 718,244 Mriz 0oz Bw Centroid 720,468 226027 MHz i 1 20,80 dm ez Bw Centro 722,991 450605 MHz
12 1 722.731 6 MHz Occ Bw Freg Dffset -11.773072092 kHz 12 1 2207 dBrm Occ Bw Freg Dffset -8.500 395 039 kHz
weody i weody i
OBW_ANTI_n29_H_SMHz_BW_15kHz_SC5_G4QAM OBW_ANTI_n29_L_SMHz_BW_15kHz_SCS_256QAM
Multiview = Spectrum . Multiview = Spectrum .
Ref Level 60.00 dBm  Offset 30,00 dB = RBW 100 kHz S6L Ref Level 60.00 dBm  Offset 30,00 dB = RBW 100 kHz S6L
Att 40d8  SWT 1.04ms & VBW 500 kHz Mode Sweep Att 40d8  SWT 1.04ms & VBW 500 kHz Mode Sweep
TOF "TEST! TOF "TEST!
Mil1] 4
725.6190 MHz
=
o o

PSPV TN PPN PTN

Pt

T
A A (R S

LT[ P it P\

el

B Y

1001 pts 1.7 MHz/ Span 17.0 MHz

1001 pts 1.7 MHz/

M1 1 725.619 MHz 26.58 Occ Bw 4.484 617 274 MHz M1 1 27.19 Occ Bw 4.489624 153 MHz
T 1 7232495 Mriz 21.13 dBm Occ Bw Cantroid 725,491 847 332 MHz T 1 23,65 dBm Occ Bw Cantroid 720,497 213915 MHz
1z 1 727.7342 Mz 21,68 dEm Occ Buw Fren Offset -8.152667 898 kHz 1z 1 722 21,93 dBm Doc Bu Freg Offset 786024691 kHz

weody B
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Section 8
Test name
Specification

Testing data
FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90

OBW_ANT3_n29_M_5MHz_BW_15kHz_SCS_256QAM

Multiview =
RefLevel £0.00 dBm  Offset 30,00 dB = RBW 100 kHz

Spectrum

=

OBW_ANT3_n29_H_SMHz_BW_15kHz_SCS_256QAM

Multiview = Spectrum

@emko

SGL Ref Level £0.00 dBm  Offser 30.00 dB = RBW 100 kHz SGL
Att 40d8  SWT 1.04ms & VBW 500 kHz Mode Sweep Att 40d8  SWT 1.04ms & VBW 500 kHz Mode Sweep
TOF ST TOF ST
Mi[1] i Mi[1] 0 d:
28980 MHz 6.7910 MHz|
P
w©
IV Ry WPYRES A
20 -
1
1
- w L
I} I} 1
[ " [ i -
| I |
|
_ = — -
PO P ot Y Y PR R red ]
0
1001 pts 1.7MHz/ Span 17.0 MHz CF 725.5 MHz 1001 pts 1.7MHz/

M1 1 722.898 MHz 27.65 dBm ez Bu 4.486 738413 MHz M1 1 27.70 dBm ez Bu 4.484772422 MHz
! 1 720.751 6 Mrz 2259 dBm Oz Bw Centrold 722,984961 158 MHz T 1 2211 dBm cc B Centroid 725,486 411 634 Mz
I i 2384 Mz 2157 dem Occ Bu Freg Offsst -5018642133 kHz I i 2233 dm Occ Bu Freg Offsst 13,502.366.05 kHz
weooy B weeoy [N B
OBW_ANT3_n29_L_SMHiz_BW_15kHz_SCS_1024QAM OBW_ANT3_n29_M_5MHz_BW_15kiz_SCS_1024QAM
Multiview = Spectrum - Multiview = Spectrum -
RefLevel 60.00dBm  Offser 30,00 dB = RBW 100 kHz saL RefLevel 60.00dBm  Offser 30,00 dB = RBW 100 kHz saL
At 40cE SWT  10dms e VEW 500kHz Mode Sweep At 40cE SWT  10dms e VEW 500kHz Mode Sweep
TOF "TEST' TOF “TEST!
=
40 dum
0
F ot i o T
@ s -
0
™ '
|
] | ] 1
| 1 \
. PSRRI RYRNETTETS AP LEPEE AR M ST P

722.436 MHI Ocz Bw 4.486999675 MHz

722.372 MHI

25,

Oce Bw

4.4896221276 MHI

.50
Tt 1 718,251 5 Mz 20,57 dBm Occ Bw Centrold 720.495016 126 MHz Tt 1 7207391 Mriz 19.76 dBm Occ Bw Centrold 722.963902315 MHz
1z 1 7227385 MHz 19.83 dBm Oct Bw Frag Offsat -4 083874195 kHz 1z 1 725.2287 MHz 21 68 dBm Oct Bw Frag Offsat -16 097684818 kHz
weody 0 weody 0
OBW_ANT3_n29_H_SMHz_BW_15kHz_SCS_1024QAM
Multiview = Spectrum
Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 100 kHz S6L
SWT  104ms ® VBW 500 kHz  Mode Swesp

TOF "TE:
1

M1[1]

A T

ol Ay

Ao

724.328 MH1 Occ Bw 4.490731 526 MHz
1 723.2532 Mz 19.57 dBm Occ Bw Cantroid 725,498 558 499 MHz
1z 1 727,744 MHz 20.74 dBm Occ Buw Fren Offset 401 501 271 kHz

weody B
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Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth k
Specification FCC Part 27 / FCC Part 90 Nemko

Band n29 - 10 MHz

OBW_ANT3_n29_H_10MHz_BW_15kHz_SCS_QPSK OBW_ANT3_n29_H_10MHz_BW_15kHz_SCS_16QAM

Multiview = Spectrum MultiView * Spectrum
Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 200 kHz S6L Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 200 kHz S6L
A SWT  10ims @ VBW  LMHz Mode Swesp

SWI  L01m: @ VBW 1MHz Mode Sweep

TOF "TEST
1

M1[1]

3.6590 MiHz|

o, i A e
R

At fleortyn i st

o -
I i
) VA | ,
D N e R T T e R T 58 T ERa FeEin e e S S
0 0
CF 723.0 MHz 1001 pts 3.3 MHz/ CF 723.0 MHz 1001 pts 3.3 MHz/
Table Table

Oce Bw

1 723.659 MHz 27.59 dBm Occ Bw 9.298 223869 MH1

1 7183354 Mrz 23,14 dBm Occ Bw Cantroid 22984477178 MHzZ 1 7 Occ Bw Cantroid 22963084094 MHzZ

1 7,633 6 MHz 21,29 dBm Occ Buw Fren Offset -15.522 871 046 kHz 1z 1 727.587 7 Mz Occ Buw Fren Offset -36.015005 894 kHz
weody "

ooty o B

OBW_ANT3_n29_H_10MHz_BW_15kHz_SCS_256QAM

B vovview - spectum ]

salL Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 200 kHz
At SWI  101m:® VBW 1MHZ Mode Sweep

OBW_ANT3_n29_H_10MHz_BW_15kHz_SCS_64QAM

Multiview = Spectrum

Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 200 kHz
At

SWI  101m:® VBW 1MHZ Mode Sweep

TDF "TEST TDF "TEST
10 0 10 0
- : x
IR VY ByON. Ui Mt
E | it E
| | |
» | » |
| i i
o i | o ! l
' l
\ % lf i
| |
. /
e R TR, e e L e She s
- -
CF 723.0 MHz 1001 pts 3.3 MHz, Span 33.0 MHz CF 723.0 MHz 1001 pts 3.3 MHz, Span 33.0 MHz
720.297 MHI 27.09 dBm Ocz Bw 9.330845706 MHz M1 1 721.648 MH1 27.23 dBm Ocz Bw 9.330891 56 MHZ
718,326 7 MHz 22.24 dBm Occ Bw Centroid 722992119272 MHz T1 1 18,3194 MHz 22,65 dBm Occ Bw Centroid 722984834974 MHZ
7. 23.30 dBm. Occ Bw Freg Offset -7.880 727 B89 kHz T2 1 727.650 3 MHz 23.43 dBm. Occ Bw Freg Offset -15.165026 201 kHz

weody R o

OBW_ANT3_n29_H_10MHz_BW_15kHz_SCS_1024QAM

Multiview = Spectrum .

RefLevel £0.00 dBm  Offset 30,00 dB = RBW 200 kHz
4008 SWT  10imseVEW 1MHz Mode Sweep

M1[1] 96
719.5050 MHz
=
w©
Mo S
w ]
|
u
i
J 1
o
I |
|\ !
[ T e o AR ]
0
CF 723.0 MHz 1001 pts 3.3 MHz/
Table
M 1 719.505 MHz 25.96 dBm  O--bw 9.301 675 574 MHz
T 1 718.3407 Mz Z169dBm  OCc Bw Centroi 722.931 513758 MHz
T2 1 2 4 MHz 2114 dBm Occ Bw Freg Offset -8.481 241 674 kHz

weody B
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Nemko

Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
Specification FCC Part 27 / FCC Part 90
Band n71:
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 (NB-loT) 0.2 MHz C 617.307 0.172
n71 (NB-loT) 0.2 MHz C 636.4925 0.172
n71 (NB-loT) 0.2 MHz C 651.692 0.172
Table 8.2-18: 99% Occupied bandwidth, QPSK Modulation, NB-loT mode
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 5 MHz C 619.5 4.491
n71 5 MHz C 634.5 4.499
n71 5 MHz C 649.5 4.478
Table 8.2-19: 99% Occupied bandwidth, QPSK Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 5 MHz C 619.5 4.522
n71 5 MHz C 634.5 4.499
n71 5 MHz C 649.5 4.494
Table 8.2-20: 99% Occupied bandwidth, 16QAM Modulation, 5MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 5 MHz C 619.5 4.503
n71 5 MHz C 634.5 4.502
n71 5 MHz C 649.5 4.519
Table 8.2-21: 99% Occupied bandwidth, 64QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 5 MHz C 619.5 4.499
n71 5 MHz C 634.5 4.502
n71 5 MHz C 649.5 4.488
Table 8.2-22: 99% Occupied bandwidth, 256QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 5 MHz C 619.5 4.493
n71 5 MHz C 634.5 4.479
n71 5 MHz C 649.5 4.492

Table 8.2-23: 99% Occupied bandwidth, 1024QAM Modulation, 5 MHz
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Nemko

Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
Specification FCC Part 27 / FCC Part 90
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 10 MHz C 622 9.329
n71 10 MHz C 634.5 9.344
n71 10 MHz C 647 9.329
Table 8.2-24: 99% Occupied bandwidth, QPSK Modulation, 10 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 10 MHz C 622 9.281
n71 10 MHz C 634.5 9.286
n71 10 MHz C 647 9.251
Table 8.2-25: 99% Occupied bandwidth, 16QAM Modulation, 10 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 10 MHz C 622 9.338
n71 10 MHz C 634.5 9.348
n71 10 MHz C 647 9.327
Table 8.2-26: 99% Occupied bandwidth, 64QAM Modulation, 10 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 10 MHz C 622 9.355
n71 10 MHz C 634.5 9.333
n71 10 MHz C 647 9.345
Table 8.2-27: 99% Occupied bandwidth, 256QAM Modulation, 10 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 10 MHz C 622 9.324
n71 10 MHz C 634.5 9.312
n71 10 MHz C 647 9.313

Table 8.2-28: 99% Occupied bandwidth, 1024QAM Modulation, 10 MHz
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Nemko

Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
Specification FCC Part 27 / FCC Part 90
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 15 MHz C 624.5 14.12
n71 15 MHz C 634.5 14.117
n71 15 MHz C 644.5 14.107
Table 8.2-29: 99% Occupied bandwidth, QPSK Modulation, 15 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 15 MHz C 624.5 14.188
n71 15 MHz C 634.5 14.172
n71 15 MHz C 644.5 14.143
Table 8.2-30: 99% Occupied bandwidth, 16QAM Modulation, 15 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 15 MHz C 624.5 14.149
n71 15 MHz C 634.5 14.143
n71 15 MHz C 644.5 14.105
Table 8.2-31: 99% Occupied bandwidth, 64QAM Modulation, 15 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 15 MHz C 624.5 14.11
n71 15 MHz C 634.5 14.137
n71 15 MHz C 644.5 14.158
Table 8.2-32: 99% Occupied bandwidth, 256QAM Modulation, 15 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 15 MHz C 624.5 14.099
n71 15 MHz C 634.5 14.1
n71 15 MHz C 644.5 14.095

Table 8.2-33: 99% Occupied bandwidth, 1024QAM Modulation, 15 MHz
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Nemko

Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
Specification FCC Part 27 / FCC Part 90
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 20 MHz C 627 19.004
n71 20 MHz C 634.5 18.995
n71 20 MHz C 642 18.934
Table 8.2-34: 99% Occupied bandwidth, QPSK Modulation, 20 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 20 MHz C 627 19.015
n71 20 MHz C 634.5 19.017
n71 20 MHz C 642 19.001
Table 8.2-35: 99% Occupied bandwidth, 16QAM Modulation, 20 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 20 MHz C 627 18.991
n71 20 MHz C 634.5 18.979
n71 20 MHz C 642 18.953
Table 8.2-36: 99% Occupied bandwidth, 64QAM Modulation, 20 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 20 MHz C 627 18.975
n71 20 MHz C 634.5 18.979
n71 20 MHz C 642 18.971
Table 8.2-37: 99% Occupied bandwidth, 256QAM Modulation, 20 MHz
Band OBW Declared Port Channel (MHz) 99% OBW (MHz)
n71 20 MHz C 627 18.934
n71 20 MHz C 634.5 18.977
n71 20 MHz C 642 18.976

Table 8.2-38: 99% Occupied bandwidth, 1024QAM Modulation, 20 MHz
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Section 8
Test name
Specification

Testing data
FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90

Band n71 (NB-loT) — 0.2 MHz

OBW_ANT3_n71_L_0.2MHz_BW_15kHz_SCS_QPSK

OBW_ANT3_n71_M_0.2MHz_BW_15kHz_SCS_QPSK

Multiview = Spectrum Multiview = Spectrum

Ref Level 40,00 cBm  Offset 3000 d6 = RBW 3 ki s6L Ref Level 40,00 cBm  Offset 3000 d6 = RBW 3 ki s6L

20ds SwT 779 m: w VBW 10kHz  Mode Sweep A ods SWT 779 m: @ VBW 10kHz  Mode Sweep
ToF TEeT:
i
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) 7,360 850 Mz 5 544750 Mz
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i # i
0 f 0 |
f | |
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| ) | | . .

e s " y pal J Aol ’ A A RSP 5 PN SPASG WY W O P Y PRSI0 PV NEUVSVERIR T DNDHP Y IO
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CF 617.307 MHz 1001 pts 70.0 kHz, Span 700.0 kHz CF 636.492 5 MH2Z 1001 pt: 70.0 lHz, Span 700.0 kHz
2 Table ke

1 617.36085 MHz 12.29 dBm Occ Bw 172.420056 911 kHz M1 1 636.544 25 MHz 12.37 dBm Occ Bw 172.392968199 kH1
1 617.220817 MHz 5.76 dBm Occ Bw Cantroid 617.307 027 166 MHz T 1 636,403 214 MHz 5.70 dBm Occ Bw Cantroid 636469410 348 MHz
1 517,393 237 MHz 6.62 dBm Occ Buw Fren Offset 27.165850 442 H 1z 1 536575607 MHz £.73 dBm Occ Buw Fren Offset -3.080652 21 kHz

reoty B

OBW_ANTI_n71_H_0.2MHz_BW_15kHz_SCS_QPSK

MultiView Spectrum
Ref Level 40.00 Bm  Offset 30,00 dB ® RBW 3 ke S6L
At 20d5 SWI  776ms @ VBW 10Kz Mede Swesp

TOF “TEST

Mi[1] 1

51.660

17
30 MHz

1001 pts 70.0 kHz,

Span 700.0 kHz

weody N i

M1 1 651.660 53 MHz 12.17 dBm DOcc Bw 171.958 513 487 kHz
T 1 651 603656 MHz £.89 dBm cc Bw Centrold 651 669635106 MHz
T2 1 651 775614 MHz 5.50 dBm Occ Bw Freg Offset -2 364893883 kHz
N
Band n71 -5 MHz
OBW_ANT3I_n71_L_S5MHz_BW_15kHz_SCS_QPSK OBW_ANT3_n71_M_SMHz_BW_15kHz_SCS_QPSK
Multiview =  Spectrum - Multiview =  Spectrum -
Ref Level £0.00 dBm  Offset 30.00 dB ® RBW 100 kHz SGL Ref Level £0.00 dBm  Offset 30.00 dB ® RBW 100 kHz SGL
Att 40d3 SWT 104 m: @ VBW 500 kHz Mode Sweep 40d3 SWT 104 m: @ VBW 500 kHz Mode Sweep
o e

M1 1 621.198 MHz 28.66 dBm Occ Bw 4.490 650 707 MHz
1 617.2391 M-z 23,69 dBm Occ Bw Cantroid 619.484462 647 MHZ
1 £21.7208 Mz 23.90 dBm Occ Buw Fren Offset -15.5373531094 kHz
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211580 Mz
©
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=
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-10 T 1 -10 T
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R R TR e\ T ML Ao n g
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634,462 953 865 MHz
-17.001 135200 kHz

Oce Bw Centroid
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Section 8
Test name
Specification

Testing data
FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90

OBW_ANT3_n71_H_SMHz_BW_15kHz_SCS_QPSK

OBW_ANT3_n71_L_SMHz_BW_15kHz_SCS_16QAM

Multiview = Spectrum . Multiview = Spectrum .
Ref Level 60.00 dBm  Offset 30,00 dB = RBW 100 kHz S6L Ref Level 60.00 dBm  Offset 30,00 dB = RBW 100 kHz S6L
Att 40d8  SWT 1.04ms & VBW 500 kHz Mode Sweep Att 40d8  SWT 1.04ms & VBW 500 kHz Mode Sweep
TOF "TEST! TOF "TEST!
Mi[1]|  28.51 d8m) Mi[1]]  30.19 dém|
5490750 MHz 124130 MHz
= =
w© w©
ERE R I o
20 20 ['
/
w w -
’ \‘
!
|
-2 v r Y - N
D PYRRLY ST RRNLIVELS ol L T N v
-
CF 649.5 MHz 1001 pts. 1.7MHz/ Span 17.0 MHz CF 619.5 MHz 1001 pts 1.7MHz/

M1 1 649.075 MHz 28.51 dB| Oz Bw 4.47822019 MHz M1 1 618.413 MHz .19 dB Oz Bw 4.521 50494 MHz
1 1 47,2434 Mz 3.36 dbm Cuc Bw Centrold 649.462462 33 MHZ T 1 617.2366 Mz 2417 dBm Oz Bw Centroid 19,457 340444 MHz
Iz L 6517216 Mz 2274 dBm Occ B Freg Offset 17,537 660540 iz I L 6217581 Mz 23,43 dEm Occ B Freg Offset 2,653555 604 iz
reody N B weeoy [N B
OBW_ANTI_n71_M_5MHz_BW_15kHz_SCS_15QAM OBW_ANTI_n71_H_SMHz_BW_15kHz_SC5_15QAM
Multiview = Spectrum . Multiview = Spectrum .
Ref Level 60.00 dBm  Offset 30.00 db = RBW 100 kHz s6L Ref Level 60.00 dBm  Offset 30.00 db = RBW 100 kHz s6L
Att 40d8  SWT 1.04ms & VBW 500 kHz Mode Sweep 40d8  SWT 1.04 ms & VBW 500 kHz Mode Sweep
TOF TEST!
MI[1]|  29.76 dBm| Mi[1]]  29.98 dém|
34,8400 MHz| 42,4300 MHz
s s
w w
B B {
. . ‘ \
| |
® ® |i ‘1
-0 10 t
| |
4 I e ' 0
At P A A e AL [PENRPRVE (FLPVIU P VS e T LS ST T PSR VT FEY SPSR PR T
0 0
CF G5 Mz 1001 pis 17 Wi/ CFGA05 Mz 1001 pis 17 Wi/ Span 17.0MHz

M1 1 634,84 MHz 29.76 Occ Bu 4.499139311 MHz M1 1 648.43 MHz Occ Bu 4.494 1883 MHZ
i 1 632.2454 Mz 23.06 dm 0oz Bw Centroid 34.454962 257 Mz i 1 6472455 Mrz ez Bw Centro 649,452636676 MHZ
1z 1 £36.7445 Mriz 24,60 dBm Do Bw Freg Dffset 43391 kHz 1z 1 6517397 Mz Do Bw Freg Dffset -7.363324162 kHz
weody i weody i
OBW_ANTI_n71_L_SMHz_BW_15kHz_SCS_64QAM OBW_ANT3_n71_M_5MHz_BW_15kHz_SCS_64QAM
Multiview = Spectrum . Multiview = Spectrum .
Ref Level 60.00 dBm  Offset 30,00 dB = RBW 100 kHz S6L Ref Level 60.00 dBm  Offset 30,00 dB = RBW 100 kHz S6L
Att 40d8  SWT 1.04ms & VBW 500 kHz Mode Sweep 40d8  SWT 1.04ms & VBW 500 kHz Mode Sweep
TOF “TEST

PEp—

S S RPTPI RYT R

R i Y
1 -2 - 1 7t fr7 T T
L9 NPV RPTT PP NPy ST TR FVSUNIEEN Fi PN W NV sy e
-0
1001 pts 1.7 MHz/ CF 634.5 MHz 1001 pts 1.7 MHz/

M1 1 618.923 MHz 15 Occ Bw 4.503 278864 MH1 M1 1 4 dBm Occ Bw 4.502 383778 MHz
1 617.2323 MHz 2,52 dBm Occ Bw Cantroid 619.463918 785 MHz T 1 8 4,98 dBm Occ Bw Cantroid 634.485983 932 MHz
1 £21.7356 Mz 23.63 dBm Occ Buw Fren Offset -16.081 215106 kHz 1z 1 £36.737 2 Mz 2415 dBm Occ Buw Fren Offset -14.016 068172 kHz
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Section

8

Test name
Specification

Testing data
FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90

OBW_ANT3_n71_H_SMHz_BW_15kHz_SCS_64QAM

Multiview

= Spectrum

RefLevel £0.00 dBm  Offset 30,00 dB = RBW 100 kHz

Att
TOF “TEST"

40d8 SWT

1,04 ms ® VBW 500 kHz

Mode Sweep

28,26 dBm|
549517 0 MHz

Mi[1]

OBW_ANT3_n71_L_SMHz_BW_15kHz_SCS_256QAM

Multiview

= Spectrum

RefLevel £0.00 dBm  Offset 30,00 dB = RBW 100 kHz
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TOF “TEST"

40d8 SWT

1,04 ms ® VBW 500 kHz

Mode Sweep
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MultiView = Spectrum . MultiView = Spectrum -
Ref Level 60.00 dBm  Offset 30.00 dE » RBW 100 kHz SGL Ref Level 60.00 dBm  Offset 30.00 dE » RBW 100 kHz SGL
Att 40d8  SWT 1.04 ms & VBW 500 kHz Mode Sweep Att 40d8  SWT 1.04 ms & VBW 500 kHz Mode Sweep
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Section 8
Test name
Specification

OBW_ANT3_n71_H_SMHz_BW_15kHz_SCS_1024QAM

Multiview =

RefLevel £0.00 dBm  Offset 30,00 dB = RBW 100 kHz
4008 SWT  104ms e VBW 500 kHz

Spectrum

Att
TOF “TEST"

Testing data
FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90

Mode Sweep
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Multiview = Spectrum - | Multiview = Spectrum B

Ref Level £0.00 dBm  Offset 30,00 dB & RBW 200 kHz 6L Ref Level £0.00 dBm  Offset 30,00 dB & RBW 200 kHz 6L
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Multiview = Spectrum Multiview = Spectrum
Pef Level £0.00 dBm  Offset 30.00 dE = RBW 200 kHz SGL Pef Level £0.00 dBm  Offset 30.00 dE = RBW 200 kHz SGL
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Section 8
Test name
Specification

Testing data
FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90

OBW_ANTI_n71_M_10MHz_BW_15kHz_SCS_16QAM

Multiview = Spectrum

OBW_ANTI_n71_H_10MHz_BW_15kHz_SCS_16QAM

Multiview =

Spectrum

Pef Level £0.00 dBm  Offset 30.00 dE = RBW 200 kHz SGL Pef Level £0.00 dBm  Offset 30.00 dE = RBW 200 kHz SGL
Att 40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep Att 40d8  SWT 101 ms & VBW 1 MHz Mode Sweep
Mi[1] 30,36 dBm| Mi[1] 29.91 dBm)|
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T 1 £29.6143 MHz 2466 dBm Oce Bw Centrold 634,457 351 621 MHz T 1 42,3207 MHz 23.05 dBm Oce Bw Centroid 645,946 343917 MHz
T2 1 £39.100 4 M-z 22 44 dBrm Occ Bw Freg Offset -42.643 373 448 kHz T2 1 651 572 M-z 22 31 dBm Occ Bw Freg Offset -53.656 082872 kHz
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OBW_ANT3I_n71_L_10MHz_BW_15kHz_SCS_64QAM OBW_ANT3_n71_M_10MHz_BW_15kHz_SCS_64QAM
MultiView = Spectrum . MultiView = Spectrum .
Pef Level £0.00 dBm  Offset 30.00 dE = RBW 200 kHz SGL Pef Level £0.00 dBm  Offset 30.00 dE = RBW 200 kHz SGL
Att 40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep Att 40d8  SWT 101 ms & VBW 1 MHz Mode Sweep
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T 1 617.3206 MHz 24,35 dBm Oce Bw Centroid 621950015649 MHz T 1 £629.6179 MHz 24,68 dBm Oce Bw Centroid 634,451 914956 MHz
T2 I 6265501 Miz 253ddBm____Oct Buw Freg Offset -5.984 351 324 iHz T2 I 5391650 Miz 2460 dBm____Oct Buw Freg Offset -8.085003715 kHz
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OBW_ANT3_n71_H_10MHz_BW_15kHz_SC5_G64QAM OBW_ANT3_n71_L_10MHz_BW_15kHz_SCS_256QAM
Multiview = Spectrum . Multiview = Spectrum .
Ref Level £0.00 dBm  Offser 30.00 dB = RBW 200 kHz SGL Ref Level £0.00 dBm  Offser 30.00 dB = RBW 200 kHz SGL
Att 40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep Att 40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep
TOF ST TOF ST
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1z 1 £51.641 3 Mz 23.72 dBm Occ Buw Fren Offset -21.633 577020 kHz 1z 1 £26.670 7 Mz 24.37 dBm Occ Buw Fren Offset -6.600 470 308 kH
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Section 8
Test name
Specification

Testing data

FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90

OBW_ANT3_n71_M_10MHz_BW_15kHz_SCS_256QAM

Multiview =
RefLevel £0.00 dBm  Offset 30,00 dB = RBW 200 kHz

Spectrum

@emko

OBW_ANT3_n71_H_10MHz_BW_15kHz_SCS_256QAM

Multiview =
RefLevel £0.00 dBm  Offset 30,00 dB = RBW 200 kHz

Spectrum

Att 40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep Att 40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep
Tor e Tor e
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Iz L £32.1522 MHz 2359 dBrm Oct Bw Frag Offset -14.4: 4920 khHz T2 1 £51.657 4 MHz 2512 dBm Occ Bw Freg Offset -15.183154304 kbz
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Multiview = Spectrum . Multiview = Spectrum .
Ref Level £0.00 dBm  Offser 30.00 dB = RBW 200 kHz SGL Ref Level £0.00 dBm  Offser 30.00 dB = RBW 200 kHz SGL
40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep Att 40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep
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OBW_ANT3_n71_H_10MHz_BW_15kHz_SCS_1024QAM

Multiview = Spectrum

RefLevel 60.00 dBm  Offset 30,00 d& = RBW 200 kHz
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Section 8
Test name
Specification

Testing data
FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90

Band n71 - 15 MHz

OBW_ANT3_n71_L_15MHz_BW_15kHz_SCS_QPSK

Multiview = Spectrum
Ref Level 60.00 dBm  Offset 30,00 dB = RBW 200 kHz
Att SWT Lims & VBW 1MHz

ToF TEST

Mode Sweap

OBW_ANT3_n71_M_15MHz_BW_15kHz_SCS_QPSK

Multiview = Spectrum
Ref Level 60.00 dBm  Offset 30,00 dB = RBW 200 kHz
Att SWT me & VBW 1 MHz
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Multiview =  Spectrum Multiview = Spectrum
Ref Level £0.00 dBm  Offset 30.00 dE ® ABW 200 kHz S6L Ref Level £0.00 dBm  Offset 30.00 dE ® ABW 200 kHz S6L
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Multiview = Spectrum Multiview = Spectrum
ReF Level £0.00 cBm  Offsst 30,00 dB = RBW 200 kHz S6L ReF Level £0.00 cBm  Offsst 30,00 dB = RBW 200 kHz S6L
LimeeVBW 1MH: Mode Sweep LimeeVBW 1MH: Mode Sweep
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Section 8
Test name
Specification

OBW_ANTI_n71_L_15MHz_BW_15kHz_SCS_64QAM

Testing data
FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90

(OBW_ANT3_n71_M_15MHz_BW_15kHz_SCS_64QAM

Multiview = Spectrum - MultiView = Spectrum
Ref Level 60.00 cBm  Offset 30.00 dE » RBW 200 kHz SGL Ref Level 60.00 cBm  Offset 30.00 dE » RBW 200 kHz SGL
Att 40d8  SWT 1.1 ms & VBW 1MHz Mode Sweep Att 40d8  SWT 1.1 ms & VBW 1MHz  Mode Sweep
TDi
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MultiView =  Spectrum MultiView =  Spectrum
Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 200 kHz S6L Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 200 kHz S6L
SWI  Lims @ VBW 1MHz Mode Sweep Att SWI  Lims @ VBW 1MHz Mode Sweep

TOF "TEST
1

M1[1]

ML) 56 d
475910 Mz
©
w
. =
BN Tt PN A A R ot
£l i £l i |
i " i |
| |
0
| | | \
: ! 1 : - |
| | J |
1 f " | [
B : AT IR Ll N , o \
T S A o S T Fer P
0
1001 pts oMz 1001 pts oMz

630.325 MHz 27.30 14,109 998 197 MHz

I 642,591 MHz 26,88 dBm  Cccow 14,105 035 919 MHZ M1 I
I 37,4181 Mz Z3z4dem  Occ 8w Centroid 544,470643978 MHz Ti I 617,431 6 Mz Zsedem  Occ 8w Centroid 524,496 566,156 MHz
L 5515232 iz 2344dBm ___ OCt Bw Freq Offset 20,356 02 394 iz 2 L 531541 6 Mz 2354 dBm ___Oct Bw Freq Offset “13.433844 316 iz
reooy [N o weody [N o
OBW_ANT3_n71_M_15MHz_BW_15kHz_SCS_256QAM OBW_ANT3_n71_H_15MHz_BW_15kHz_SCS_256QAM
Multiview = Spectrum Multiview = Spectrum
Ref Level £0.00 dBm  Offset 30.00 dB ® RBW 200 kHz SGL Ref Level £0.00 dBm  Offset 30.00 dB ® RBW 200 kHz SGL
W Lims e VBW 1MHZ Mode Sweep W me ™ VBW  1MHZ Mode Sweep
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T2 1 541,540 7 MHz 2377 dBm Occ Bw Freg Offset -27.982104 935 kHz T2 1 £51.5750 MHz Occ Bw Freg Offset 81 222 322 kHz
weeoy [N o weeoy [N o

Report reference ID: 467684-1R2TRFWL

Page 32 of 185



Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth

Specification FCC Part 27 / FCC Part 90 Nemko

OBW_ANT3_n71_L_15MHz_BW_15kHz_SCS_1024QAM OBW_ANT3_n71_M_15MHz_BW_15kHz_SCS_1024QAM
Multiview = Spectrum . Multiview = Spectrum .
Ref Level 60.00 dBm  Offset 30,00 dB = RBW 200 kHz S6L Ref Level 60.00 dBm  Offset 30,00 dB = RBW 200 kHz S6L
Att 40d8  SWT Lims® VBW 1MHz Mode Sweep Att 40d8  SWT Lims® VBW 1MHz Mode Sweep

TOF "TEST! TOF "TEST!

MI[1]] 259+ d8m Mi[1][ 2577 dBm
26,556 0 MHz 30,6330 MHz

s e P — —

N L

| |
A.. ‘ | A.. ‘

| | |

| |

[ f | [ [ '
R - <ty et e ap st e e s

CF 624.5 MHz 1001 pts 4.9 MHz/ 49.0 MHz CF 634.5 MHz 1001 pts 4.9 MHz/

626.556 MHz 25.94 dBm Occ Bw 14.098 786 623 MHz M1 1 630.633 MHz 25.77 dBm Occ Bw 14.099 648 457 MHz
617,447 7 Mriz 2274 dBm Occ Bw Centrold 624 457 118523 MH, T 1 627.4421 Mriz 22,95 dBm cc Bw Centroid 634,491 961 1 MHz
6315465 Mriz 22,63 dBm Oct Buw Freg Offset 12 L 641,541 8 Mriz 21,56 dBm Oct Buw Freg Offset 25.038500 114 bz

weooy B
OBW_ANT3_n71_H_15MHz_BW_15kHz_SCS_1024QAM

Multiview = Spectrum .

RefLevel £0.00 dBm  Offset 30,00 dB = RBW 200 kHz SGL
att 4008 SWI  LimseVEW 1MHz Mode Sweep
TOF “TEST"

Mi[1] 25.92 dBm|

528.773 0 MHz

P oo romield

R - -
CF 644.5 MHz 1001 pts 4.9 MHz/ 49.0 MHz
M1 1 638.773 MHz 25.92 dBm Occ Bw 14,094 683 691 MHz
T 1 637,437 5 MHZ 22,65 dBm Occ Bw Cantroid 644484807 908 MHz
T2 1 651.532 1 MHz 21.03 dBm Occ Bw Freg Offset -15.192092171 kHz
o . -
Band n71 — 20 MHz
OBW_ANT3_n71_L_20MHz_BW_15kHz_SCS_QPSK OBW_ANT3_n71_M_20MHz_BW_15kHz_SCS_QPSK
Multiview = Spectrum . Multiview = Spectrum .
Ref Level £0.00 dBm  Offset 30.00 dB ® RBW 300 kHz SGL Ref Level £0.00 dBm  Offset 30.00 dB ® RBW 300 kHz SGL
Att 40d8 SWT  10ims e VBW 1MHz Mode Sweep Att 40d8 SWT  1.01ms e VBW 1MHz Moda Sweep
Mi[1] 28,44 dBm Mi[1] 28.01 dBm)|
e st
w w
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. { w . | 5
. . | |
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‘ 1
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ot oo NV TV N D —— W Y [N SN N AU
CF 627.0 MHz 1001 pts. 6.5MHz/ 65.0 MHz CF 634.5 MHz 1001 pts. 6.5MHz/

M1 1 623.494 MHz 28.44 dBm Occ Bw 19.003 746 233 MHz M1 1 640.929 MHz 28.01 dBm Occ Bw 18.994 565498 MHz
T 1 617,497 5 Mriz 2423 dBm Occ Bw Centrold 626999517 285 MHz T 1 624,994 Mriz 26,50 dBm Occ Bw Centrold 634,452 100902 MHz
Iz L 636,501 4 Mriz 24,45 dBm Oct Buw Freg Offset -432.702453 376 He Iz L 43,9594 Mriz 24,61 dBm Occ Buw Frao Offsst 7.809008 114 kiz

weooy “ - keory B
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Section 8
Test name
Specification

Testing data
FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90

OBW_ANT3_71_H_20MHz_BW_15kHz_SCS_QPSK
Multiview = Spectrum

RefLevel £0.00 dBm  Offset 30,00 dB = RBW 300 kHz SGL

@emko

RefLevel £0.00 dBm  Offset 30,00 dB = RBW 300 kHz SGL

OBW_ANTI_n71_L_20MHz_BW_15kHz_SCS_16QAM

Multiview = Spectrum

Att 40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep Att 40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep
o TesT o TesT
MI[1]] 26,41 dom) MI[1]] 2966 dom)
416100 MHz 76,2510 MHz
= =
w w
At S
et S fon s f s L
20 il 20 - +
! " | |
| |
w 0
| [ {
[ | [ |
-10 ! 1 -0 |
)| Pl 1
PRI ST puto o A AL LWV FYSURTIS ) aly o s e " Ul nwﬂ\llifL'L 11NV
0 0
CF 642.0 MHz 1001 pts. 6.5MHz/ Span 65.0 MHz CF 627.0 MHz 1001 pts. 6.5MHz/

641.61 MHz 1 dBm Occ Bw

18.933789 223 MHz M1 1 626.351 MHz 29.66 dBm DOcc Bw 19.015323735 MHz
632,503 4 MHz 3, Oce Bw Centrold 541.970312166 MHz T 1 g S5 23,83 dBm Oce Bw Centroid 627.020174202 MHz
£51.437 2 MHz Occ Bw Freg Offset -20.687 833 056 kHz T2 1 536,527 8 MHz 25.21 dBm Occ Bw Freg Offset 20.174 20207 kHz
e D ey
OBW_ANT3_n71_M_20MHz_BW_15kHz_SCS_16QAM ‘OBW_ANT3_n71_H_20MHz_BW_15kHz_SCS_16QAM
Multiview = | Speckrum Muttiview - [JEpeEEG
Ref Level £0.00 dBm  Offset 30.00 dB ® RBW 300 kHz SGL Ref Level £0.00 dBm  Offset 30.00 dB ® RBW 300 kHz SGL
B 101 m: @ VBW  1MHZ Mode Sweep Att B 101 m: @ VBW  1MHZ Mode Sweep
Toriecer
mi[1] 2 dBm| mi[1] 29.96 dBm
02790 e ir 100 e
w w
w w
. o =
\ 5
Wil Ly e
® ®
\ |
1w " i 1w E
[ | [ |
o T T 0 o : |
i ﬂI\ I 1 \ WL )
s e L L — J ] Ldedh 3 - e
CF 634.5 MHz 1001 pts 6.5MHz/ Span 65.0 MHz CF 642.0 MHz 1001 pts 6.5MHz/ Span 65.0 MHz

ML I 640.279 MHz Oct 8w 19.017 328 439 MHz ML I 647.195 MHz 29.96 dBm  Cor e 19.000 604 319 MHz
T 1 625,008 8 MHz Oce Bw Centroid 63451748051 T 1 £32,4958 MHz 4,07 dBm Oce Bw Centroid 641 996 132034 MHz
T2 1 544,026 2 MHz Occ Bw Freg Offset 174805123 Iz 1 £51.496 4 MHz 2520 dBm Occ Bw Freg Offset 3 867965713 kHz
weeoy [N o weeoy [N o
OBW_ANT3_n71_L_20MHz_BW_15kHz_SCS_640QAM OBW_ANT3_n71_M_20MHz_BW_15kHz_SCS_64QAM
Multiview = Spectrum Multiview = Spectrum
Pef Level £0.00 dBm  Offset 30.00 dE » RBW 300 kHz SGL Pef Level £0.00 dBm  Offset 30.00 dE » RBW 300 kHz SGL
SWI  10ims e VEW iMHz Mode Sweep SWI  10ims e VEW iMHz Mode Sweep
ToF TEST!
;
Mi[1] 27.53 dBm Mi[1] 27,75 dBm|
77,9090 MHz 5245650 MHz
w0 w0
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ROV RPN VSO JNRPIYIN PO AN ST SPAY RS SN A
I } w !
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- / ; - / I
A o N, ol b bns A PR P | Lt i A
o 0
CF 627.0 MHz 1001 pts 6.5MHz/ 1001 pts .5 MHz/

M1 1 622.909 MHz 27.53 dBm Occ Bw 18.990734 013 MHz Occ Bw 18,978 950 214 MHz
T 1 617,457 MH, 23,70 dBm cc Bw Centroid 626962403 435 MHz 1 Oce Bw Centroid 534.469613671 MHz
Iz L 6364778 Mriz 23,95 dBm Oct Buw Freg Offset 17,505 565 443 kHz 1z 1 £43.0701 Mz Occ Buw Fren Offset 0,396 378075 kHz

weooy B
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Section 8
Test name

Testing data

Specification

FCC §2.1049(h) / §90.209 99% Occupied Bandwidth
FCC Part 27 / FCC Part 90

OBW_ANT3_n71_H_20MHz_BW_15kHz_SCS_64QAM

Multiview =

RefLevel £0.00 dBm  Offset 30,00 dB = RBW 300 kHz
40d8 SWT

Spectrum

@emko

(OBW_ANT3_n71_L_20MHz_BW_15kHz_SCS_256QAM

Multiview =
RefLevel £0.00 dBm  Offset 30,00 dB = RBW 300 kHz

Spectrum

Att 101 ms & VBW 1MHz Mode Sweep Att 40d8  SWT 101 ms & VBW 1MHz Mode Sweep
TOF "TEST! TOF "TEST!
Mi[1]]  27.33 dem| MI[1]] 28,24 dém|
632.7790 MHz 6307660 MHz
= =
w© w©
el pi b toh e Mo om0 o et e npa ittt
- I 1 N 1
@ - - @ 1 "
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f ' ' '\
: | | : | |
10 t . 10 . T
T Lot e A boaindont angitinl g A r— W e T Lol o A
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CF 642.0 MHz 1001 pts 6.5MHz/ Span 65.0 MHz CF 627.0 MHz 1001 pts 6.5MHz/

632.779 MHz

Dor B 18.952 537 492 MHz i 1 630.766 MHz 28.24 dBm oo 0w 18.975 248 337 MHz
£32.4954 MHz Oce Bw Centroid 641 971 640983 MHz T 1 E17.4961 MHz 24.01 dBm Oce Bw Centroid 626 983 746 863 MHz
£51.447 3 MHz Occ Bw Freg Offset -28.350 016 895 kHz T2 1 £36.471 4 MHz 2399 4Bm Occ Bw Freg Offset -16.253137 146 kHz

weeoy [N o weeoy [N o

OBW_ANT3_n71_M_20MHz_BW_15kHz_SCS_256QAM OBW_ANT3_n71_H_20MHz_BW_15kHz_SCS_256QAM

Multiview = Spectrum . Multiview = Spectrum .
Pef Level £0.00 dBm  Offset 30.00 dE » RBW 300 kHz SGL Pef Level £0.00 dBm  Offset 30.00 dE » RBW 300 kHz SGL
40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep Att 40d8  SWT 1.01 ms & VBW 1 MHz Mode Sweep
o e
Mi[1] 28,06 dBm Mi[1] 27.84 dBm|
58,136 0 Mz 17,1950 Mz
w0 w0
w0 w0
T 30 1
ISR NI ST TS S
P P |
N ‘ i N I i
| |
m ‘I 1 m f :
. . ‘
| | , [
" / ! " I
1 ] W1
ot s Lot Loet s e MO ll‘ Jog s Lo s e i i Mot Mo ] A Ll . s
30 30
CF 634.5 MHz 1001 pts .5 MHz/ Span 65.0 MHz CF 642.0 MHz 1001 pts .5 MHz/ Span 65.0 MHz
Table

M1 1 638,136 MHZ 28.06 dBm Occ Bu 18.979 287 159 MHz M1 1 647.195 MHZ 27.84 dBm Occ Bu 18.970 804 607 MHZ
i 1 5,003 Mrz 2425 dm 0oz Bw Centroid 634,452612 306 MHZ i 1 632,501 4 Mz 2212 dbm 0oz Bw Centroid 541,986 770891 MHz
1z 1 5430523 Mriz 2467 dBm Do Bw Freg Dffset -7.387 693747 kHz 1z 1 6514722 Mriz 24,28 dBm Do Bw Freg Dffset -13.230100054 kHz
weody i weody i
OBW_ANTI_n71_L_20MHz_BW_15kHz_SCS_1024QAM OBW_ANTI_n71_M_20MHz_BW_15kHz_SCS_1024QAM
MultiView = Spectrum - Multiview = Spectrum .
Ref Level £0.00 dBm  Offset 30.00 dE ® ABW 300 kHz S6L Ref Level £0.00 dBm  Offset 30.00 dE ® ABW 300 kHz S6L
At 40d8 SWI  101mseVBW 1MHz Mode Swesp 40d8 SWT  101mseVBW 1MHz Mode Swesp
TDF "TEST
Mif1]| 2 mi[1] 18
5260 . 318380 MHz
= B
40 dim o
o v T
FIPSUR FISPLL W3 S e c s ittt Mhaied |
B Y B
= P
| | |
w | \l 1 | |
[ | |
0 | -0 - ]
oL e a2 ot A g i g1 Aedr o b b g 5 o o It A ! | b raril foog,
o -0
CF 627.0 MHz 1001 pts 6.5 MHzZ,

M1 1 628.039 MHz X Bm Occ Bw 18.933912128 MHz 631.838 MHz Bm Occ Bw 18.977 246 646 MHz
Tt 1 617.5196 Mrz 23.10 dBm Oce Bw Centrold 626986 542673 MHZ T 1 625.0142 Mz 22,94 dBm Oce Bw Centroid 634502834461 MHz
Iz L §36,4535 Mz 21,94 dBm Occ Buw Frag Offset 13,457327233 kHz 1z 1 £43.991 5 Mz 2422 dBm Doc Bu Freg Offset 2.834460 575 kHz
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Section 8 Testing data
Test name FCC §2.1049(h) / §90.209 99% Occupied Bandwidth

Specification FCC Part 27 / FCC Part 90 Nemko

OBW_ANT3_n71_H_20MHz_BW_15kHz_SCS_1024QAM

Multiview = Spectrum -
Ref Level £0.00 dBm  Offser 30.00 d& = RBW 300 kHz SGL
Att 40CE SWT 1Dims e VEW 1itHz Mode Sweep

TOF “TEST"

Mi[1] 26.04 dBm
38,1040 Mz
=

0 i

. VO LIPS THVPSY DR P -

s ‘ o AN
)
CF 6420 MHz 1001 pts 5 Mz, Span 65,0 MHZ

M1 1 638.104 MH1 26.04 dBm Ocz Bw 18.975751 808 MHz
Tt 1 632,456 6 Mz 22,25 dBm Oce Bw Cantrod 641,974 760525 MHz
T2 1 £51.462 7 MHz 2188 dBm Dcc Bw Freq Offset 25219475149 kHz
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Section 8 Testing data
Test name FCC §27.53 (h)(3) / §90.209 26 dB Occupied Bandwidth
Specification FCC Part 27 / FCC Part 90

8.3 FCC §27.53 (h)(3) / §90.209 26 dB Occupied Bandwidth

@emko

8.3.1 Definitions and limits

(3) Measurement procedure. (i) Compliance with this provision is based on the use of measurement instrumentation employing a resolution bandwidth of 1
megahertz or greater. However, in the 1 megahertz bands immediately outside and adjacent to the licensee's frequency block, a resolution bandwidth of at
least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed. 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.

8.3.2 Test summary

Test date July 12,2022 Temperature
Test engineer Lan Sayasane, EMC Test Engineer Air pressure
Verdict Pass Relative humidity

8.3.3 Observations, settings and special notes

21°C
1005 mbar
65%

Selection of Port C was according to section 8.3.4 of this document.

Test method: ANSI C63.26 Section 5.4.4

Spectrum analyzer settings:

Resolution bandwidth 1% - 5% OBW
Video bandwidth 3*RBW
Frequency span 2*0BW
Detector mode Peak

Trace mode Max Hold
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Section 8 Testing data

Test name FCC §27.53 (h)(3) / §90.209 26 dB Occupied Bandwidth
Specification FCC Part 27 / FCC Part 90

8.3.4 Test data

C@emko

Band n26:
Band OBW Declared Port Channel (MHz) 26 dB OBW (MHz)
n26 (NB-loT) 0.2 MHz C 864.1 0.188
Table 8.3-1: 26 dB Occupied bandwidth, 256QAM Modulation, NB-loT mode
Band OBW Declared Port Channel (MHz) 26 dB OBW (MHz)
n26 (NB-loT) 0.2 MHz C 868.85 0.188
Table 8.3-2: 26 dB Occupied bandwidth, 256QAM Modulation, NB-loT mode
Band OBW Declared Port Channel (MHz) 26 dB OBW (MHz)
n26 5 MHz C 866.5 4.874
Table 8.3-3: 26 dB Occupied bandwidth, QPSK Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 26 dB OBW
n26 5 MHz C 866.5 4.84
Table 8.3-4: 26 dB Occupied bandwidth, 16QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 26 dB OBW
n26 5 MHz C 866.5 4.84
Table 8.3-5: 26 dB Occupied bandwidth, 64QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 26 dB OBW
n26 5 MHz C 866.5 4.84
Table 8.3-6: 26 dB Occupied bandwidth, 256QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 26 dB OBW
n26 5 MHz C 866.5 4.84
Table 8.3-7: 26 dB Occupied bandwidth, 1024QAM Modulation, 5 MHz
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