NOKIA Bell Labs

Global Product Compliance Laboratory
600-700 Mountain Avenue

Room 5B-108

Murray Hill, New Jersey 07974-0636 USA

NVIAD

TESTING
NVLAP LAB CODE: 100275-0

Title 47 Code of Federal Regulations
Test Report
Regulation:
FCC Part 2 and 27

Client:
NOKIA SOLUTIONS AND NETWORKS

Product Evaluated:
AWHHF Airscale Micro RRH 4T4R 5G n41 4x20W

Report Number:
TR-2020-0117-FCC2-27

Date Issued:
November 19, 2020

This report shall not be reproduced, in whole or in part without the approval of Nokia Global Product
Compliance Laboratory. This report must not be used by the recipient to claim product certification,
approval, or endorsement by NVLAP, NIST, or any agency of the U.S. Government.

CONFIDENTIAL



Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0117-FCC2-27
Product: AWHHF Airscale Micro RRH 4T4R 5G n41
4x20W

Table of Contents

1. SYSTEM INFORMATION AND REQUIREMENTS......cciiiiiiiiieieieieiiieeeeeeeeeeeeeeeeeeeeneeeeeeeeeessessssssssssesssssssssssssssssnsns 4
1.1 ([ ] o 10T an o] N AT 5
7.2 PURPOSE AND SCOPE ....vvvtttttuueesseeueeesssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 5
D3 EUT DETAILS.eetitieeteeteteeeeeeeeeeesssessssesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 5
T4 TEST REQUIREMENTS ..vtvvtttturueeeeeeeeseesssessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 9
T1.5  STANDARDS & PROCEDURES ......tvvttvtttrerrrrereeesseesesssssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 9
7.6 EXECUTIVE SUMMARY ...eevvvvrvrrrrrererreeeseeeseesssesssesssesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesee 11
1.7  TEST CONFIGURATION FOR ALL ANTENNA PORT MEASUREMENTS. tevvvuuueeeeereeerrrnneseeeeererssmneseeeeeessmnmnsssseeeeessnnnnnns 11

2. FCC SECTION 2.1046 = RF POWER OQUTPUT .....citiitriuiceiireeennenneieceeeeeesssssssssessessssssssssssssssssssssssssssssssssnsssnne 12
2.1 RE POWER OUTPUT eetttiiieieiieeeeeeeeeeeeeeeeeeeeseeeeseessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 12

3. FCCSECTION 2.1047 - MODULATION CHARACTERISTICS ....cu ciiiititiireciieiieeeeeeneeecseeeeeesssssesssesesesssssassnnns 24
3.1 MODULATION CHARACTERISTICS c.evvvtereetteeeeeeereeeeeeeeeeeeeeeeseeeeseeeessesssssssessssessssssssessssssesssessssrsssesssesrersseersrrsseeree 24

4, FCCSECTION 2.1049 — OCCUPIED BANDWIDTH/EDGE OF BAND EMISSIONS.........cciitrrmrmmnnierereeennnnnnenes 28
4.1 OCCUPIED BANDWIDTH 1uvvuuvuuuusuuususssunsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnnns 28
4.2 EDGE OF BAND EMISSIONS «..iiiiiiiiiiiiiiiiiiiiiiiieeiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeseseeeeeesseeseseseeeeseeeseeenes 34

5. FCCSECTION 2.1051 - SPURIOUS EMISSIONS AT TRANSMIT ANTENNA PORT ...cccciiiirerimmnencceeeeeennnennenes 39
5.1 MEASUREMENT OF SPURIOUS EMISSIONS AT TRANSMIT ANTENNA PORT c.cevvvtitieeieeeeteiiieeeeeeeerevnieeeeeeeesnnnnnneeeees 39

6. FCCSECTION 2.1053 - FIELD STRENGTH OF SPURIOUS RADIATION ....cuuciiiiiirrrneciiereeenenneeceeeeeeennnenennns 55
6.1 SECTION 2.1053 FIELD STRENGTH OF SPURIOUS EMISSIONS ...uvvuuueeurerrerinaeaneessasssassssssssssssssnsessssssessssssssssssssssees 55
6.2  FIELD STRENGTH OF SPURIOUS EMISSIONS = LIMITS...uuuuuuuuuuruuuniuuneinniennnesnsesnssssessssssseessnssssssnesssssssessssssssssmsssnnees 55

7. NVLAP CERTIFICATE OF ACCREDITATION ....ccuuiiiititttttrieeteeeeenneseeseeeeesssssessessessssssssssssssssssnsssssssssssnanssnnne 56

PUBLIC Page 2 of 56



Title 47 Code of Federal Regulations Test Report

Global Product Compliance Laboratory

Report No.: TR-2020-0117-FCC2-27

Product: AWHHF Airscale Micro RRH 4T4R 5G n41

4x20W
Revisions
Date Revision Section Change
11/19/2020 0 Initial Release
5/17/2023 1 1.2

10MHz at 80W corrected to 10MHz at 50W per actual
measured data.

Nokia Global Product Compliance Laboratories is accredited by the National Voluntary Laboratory
Accreditation Program (NVLAP®) for specific services, listed on the Scope of Accreditation, for:
Electromagnetic Compatibility and Telecommunications. This laboratory is accredited in accordance with
the recognized International Standard ISO/IEC 17025:2077. This accreditation demonstrates technical
competence for a defined scope and the operation of a laboratory quality management system (refer to

Jjoint ISO-ILAC-IAF Communiqué dated January 2009). NVLAP LAB CODE: 100275-0.

Nokia Global Product Compliance Laboratory represents to the client that the laboratory’s accreditation or
any of its calibration or test reports in no way constitutes or implies product certification, approval, or

endorsement by NVLAP, NIST, or any agency of the U.S. Government.

Prepared By:

ek %/9’“‘4 11/19/2020

Signed:
Mark Nguyen
Compliance Engineer
NVLAP Signatory
mark.nguyen@nokia-bell-labs.com
Reviewed By:
Signed: ﬁ"‘* [J?"" Ao 11/19/2020

Steve Gordon
EMC Engineer
NVLAP Signatory
steve.gordon@nokia-bell-labs.com

PUBLIC

Approved By: 5 5
Lol fiAo
Signed: 11/19/2020
Raymond Johnson
Technical Manager
NVLAP Signatory
ray.johnson@nokia-bell-labs.com

Page 3 of 56
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1. System Information and Requirements

Global Product Compliance Laboratory

Report No.: TR-2020-0117-FCC2-27

Product: AWHHF Airscale Micro RRH 4T4R 5G n41
4x20W

Report copies and other information not contained in this report are held by either the product engineer or

in an identified file at the Global Product Compliance Laboratory in Murray-Hill, NJ.

Equipment Under Test (EUT):

AWHHF Airscale Micro RRH 4T4R 5G n41 4x20W

Serial Number: EB193661018

FCCID: 2AD8UAWHHFO1

Hardware Version: 475181A.X22

Software Version: 5G20A

Frequency Range: 2496-2690 MHz

GPCL Project Number: 2020-0117

Manufacturer: NOKIA SOLUTIONS AND NETWORKS QY

KARAKAARI 7, FI-02610 ESPOO
FINLAND

Test Requirement(s):

Title 47 CFR Parts 2 and 27

Test Standards:

e Title 47 CFR Parts 2 and 27

e KDB 971168 D01 Power Measurement License Digital Systems
v03r01 April 9, 2018.

e KDB 662911 D01 Multiple Transmitter Output v02r01 Oct 2013

e ANSIC63.26 (2015)

e ANSIC63.4(2014)

Measurement Procedure(s):

e FCC-IC-OB - GPCL Power Measurement, Occupied Bandwidth &
Modulation Test Procedure 6-20-2019
e FCC-IC-SE - GPCL Spurious Emissions Test Procedure 6-20-2019

Test Date(s):

10/22/2020-11/18/2020

Test Performed By:

Nokia
Global Product Compliance Laboratory
600-700 Mountain Ave.

P.O.Box 636

Murray Hill, NJ 07974-0636
Product Engineer(s): Ron Remy
Lead Engineer: Steve Gordon
Test Engineer (s): Nilesh Patel

Test Results: The EUT, as testedmet the above listed Test Requirements. The decision rule employed
is binary (Pass/Fail) based on the measured values without accounting for Measurement Uncertainty or
any Guard Band. The measured values obtained during testing were compared to a value given in the

Laboratory in New Providence, NJ.

referenced regulation or normative standard. Report copies and other information not contained in this
report are held by either the product engineer or in an identified file at the Global Product Compliance
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Report No.: TR-2020-0117-FCC2-27
Product: AWHHF Airscale Micro RRH 4T4R 5G n41
4x20W

1.1 Introduction

This Conformity test report applies to the AWHHF Airscale Micro RRH 4T4R 5G n41 4x20W, hereinafter referred
to as the Equipment Under Test (EUT).

1.2 Purpose and Scope

The purpose of this document is to provide the testing data required for qualifying the EUT in compliance with
FCC Parts 2 and 27 measured in accordance with the procedures set out in Section 2.1033 (c) (14) of the Rules.

This report covers the Class Il Permissive change to add modes of operation for 20 and 80 MHz 5G-NR (G7W)
carriers at 80W and 10 MHz LTE (F9W) at 50W to the existing Grant. In addition, multi carrier operation for
three 10 and 20 MHz contiguous LTE Carriers encompassing between 30 MHz and 50 MHz is demonstrated.
The multicarrier operation for one to three LTE 20 MHz carriers was previously demonstrated. The AWHHF
product is certified under FCC ID: 2ADS8UAWHHFO1.

No Frequency Stability testing was considered necessary for this test program since there were no changes
to the basic frequency determining and stabilizing circuitry (including clock and data rates).

1.3 EUT Details

1.3.1 Specifications

Specification Items Description
Radio Access Technology 5G-NR & LTE
Duplex Mode Time Division Duplex (TDD)
Modulation Type(s) QPSK, 16QAM, 64QAM, 256QAM
Operation Frequency Range 2496-2690 MHz
Channel Bandwidth Single Carrier - 10 and 20 MHz (LTE), 40, 60, 80, 100 MHz
(5G-NR);
Multicarrier - 10+10+10, 10+10+20, 10+20+20, 20+20+20
MHz (LTE)
Number of Tx Ports per Unit 4
MIMO Yes
Deployment Environment Outdoor
Supply Voltage -48.0 VDC
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1.3.2 Photographs

Front View Re_ar View

Left View Right View

PUBLIC Page 6 of 56



Title 47 Code of Federal Regulations Test Report

Top View

Sl otk et e B

Global Product Compliance Laboratory
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Product: AWHHF Airscale Micro RRH 4T4R 5G n41

4x20W

Bottom View

T RS e g

| 4
OPTZ OPTO AlSG FAMSEAC
Interface Label on the HW Humber of Connector type | Additional info
interfaces
Power Connector |DC IN 1 DC OCTIS Plug  |Hotinsert not
Kit supported
Antenna ANT 4 MEX 10 -
connector
External Alarm EAC/FAN 1 CIRC BF IP&T Two extemnal
Connection/Fan Flange alarms supported
Optical interface | OPT 3 QCTIS Plug Kit 9.8 Gbps, CPRI
SFPISFP+
Ethemnet RdJ 1 RJ45 -
Grounding 1 M& or dual M3 -
J:_ SCTEWS
AlSG connector [AISG 1 8-pin circular -
Local - 1 2320-pin female |-
Management Port header
{LMP)
PUBLIC
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Serial Number

Power Information

NOKIA | AWHHF. )

Frequency : 2496-2690 MHz |

| .
Power Input : -48V == 13A @
a1

RF Output : 4x20W

>S 71 LASER PRODUCT

olutions and Networks Oy

.t 3FI1-02610 Espoo Finland Made in China |
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Product: AWHHF Airscale Micro RRH 4T4R 5G n41

4x20W
1.4 Test Requirements
Each required measurement is listed below:
47 CFR FCC Sections Description of Tests Test Required
2.1046, 27.53 RF Power Output Yes
2.1047, 27.53 Modulation Characteristics Yes
2.1049, 27.53 (a) Occupied Bandwidth Yes
(b) Out-of-Band Emissions

2.1051, 27.53 Spurious Emissions at Antenna Terminals Yes
2.1053, 27.53 Field Strength of Spurious Radiation Yes
2.1055, 27.53 Frequency Stability No'

' No Frequency Stability testing was considered necessary for this test program since there were no changes
to the basic frequency determining and stabilizing circuitry (including clock and data rates).

1.5 Standards & Procedures

1.5.1 Test Standards

e Title 47 Code of Federal Regulations, Federal Communications Commission Part 2.

e Title 47 Code of Federal Regulations, Federal Communications Commission Part 27.

e KDB971168 D01 Power Measurement License Digital Systems v03r01 April 9, 2018.

e KDB 662911 D01 Multiple Transmitter Output v02r01 Oct 2013.

e ANSIC63.26-2015, American National Standard for Compliance Testing of Transmitters Used in
Licensed Radio Services.

e ANSI C63.4-2014, American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz.

1.5.2 Measurement Procedures

e FCC-IC-OB - GPCL Power Measurement, Occupied Bandwidth & Modulation Test Procedure 6-20-
2019.
e FCC-IC-SE - GPCL Spurious Emissions Test Procedure 6-20-2019.
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1.5.3 MEASUREMENT UNCERTAINTY

Global Product Compliance Laboratory
Report No.: TR-2020-0117-FCC2-27

Product: AWHHF Airscale Micro RRH 4T4R 5G n41
4x20W

The results of the calculations to estimate uncertainties for the several test methods and standards are
shown in the Table below. These are the worst-case values.

Worst-Case Estimated Measurement Uncertainties

Frequency Expanded
Standard, Method or Procedure Condition Uncertainty
MHz
(k=2)
a. Classical Emissions, (e.g., ANSI | Conducted Emissions 0.009 - 30 +3.5dB
C63.4, CISPR 11, 14, 22, etc,
using ESHS 30,
Radiated Emissions 30 MHz-200MHz H +5.1dB
(AR-6 Semi-Anechoic 30 MHz -200 MHz V +5.1dB
Chamber) 200 MHz -1000 MHz H +4.7 dB
200 MHz -1000 MHz V +4.7 dB
1 GHz - 18 GHz +3.3dB
Signal Expanded Uncertainty
Antenna Port Test Bandwidth Frequency Range (k=2), Amplitude
10 Hz 9 kHz to 20 MHz
Occupied Bandwidth, Edge of Band, 100 Hz 20 MHz to 1 GHz 178 dB
Conducted Spurious Emissions | 10 kHzto 1 MHz | 1 GHz to 10 GHz '
TMHz 10 GHz to 40 GHz:
RF Power 10 Hz to 20 MHz | 50 MHz to 18 GHz 0.5dB

PUBLIC
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Report No.: TR-2020-0117-FCC2-27
Product: AWHHF Airscale Micro RRH 4T4R 5G n41

4x20W
1.6 Executive Summary
Requirement Description Result
47 CFR FCC Parts 2 and 27
2.1046, 27.53 RF Power OQutput
Peak to Average Power Ratio COMPLIES
2.1047,27.53 Modulation Characteristics COMPLIES
2.1049, 27.53 (a) Occupied Bandwidth COMPLIES
(b) Edge of Band Emissions
2.1051, 27.53 Spurious Emissions at Antenna COMPLIES
Terminals
2.1053, 27.53 Field Strength of Spurious Radiation COMPLIES
2.1055, 27.53 Frequency Stability N/A

1. COMPLIES - Passed all applicable tests.
2. N/A -Not Applicable.
3. NT-Not Tested.

1.7 Test Configuration for all Antenna Port Measurements.

MXA Signal Analyzer Power Meter

.
e N #:
tammm =2 OS FEEED '
il
E iomen Test Calibrated
quipme I Coupler Attenuation
Under
Te =t Reflected Test Port Power Sensor
\ 4 Incident
Output Directional Coupler
Port

Calibrated
Attenuation
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Product: AWHHF Airscale Micro RRH 4T4R 5G n41
4x20W

2. FCC Section 2.1046 - RF Power Output

2.1 RF Power Output

This test is a measurement of the total RF power level transmitted at the antenna-transmitting terminal. The
product was configured for test as shown in the section above and allowed to warm up and stabilize per KDB
971168 D01 and ANSI C63.26.

Power measurements were made with an MXA Signal Analyzer.

Tabular Data — Channel RF Power (LTE)

Channel Frequency | Signal BW | Modulation | TX Port | Channel Power

MHz MHz dBm
40.63
40.55
41.08
40.91
40.61
40.59
41.08
40.92
41.08
40.39
41.65
41.39

2685 10 64QAM

2593 10 256QAM

2501 10 QPSK/16QAM

ANlwiNn|m N WIN|[m[DNWIN|—=

Tabular Data — Channel RF Power (5G-NR)

Channel Frequency | Signal BW | Modulation | TX Port | Channel Power

MHz MHz dBm
43.51
43.34
43.40
43.84
43.21
43.16
42.84
43.55
42.82
42.74
43.02
43.08

2506 20 QPSK

2680 20 QPSK

2593 20 QPSK/16QAM

AWM= RAR[WIN[=]RARWIN|=
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Product: AWHHF Airscale Micro RRH 4T4R 5G n41
4x20W

Tabular Data — Channel RF Power (5G-NR)

Channel Frequency | Signal BW | Modulation | TX Port | Channel Power

MHz MHz dBm
43.28
43.15
43.54
43.55
43.13
43.09
43.27
43.46
43.29
43.16
43.26
43.59

2593 80 QPSK

2650 80 64QAM

2536 80 QPSK/16QAM

AlWIN[(=(R(WIN =R W[N =

Tabular Data — Channel RF Power - 3xLTE (QPSK + 16QAM + 256QAM)
Channel Frequency | Signal BW | TX Port | Channel Power
MHz MHz dBm
43.11
42.92
43.30
43.49
42.89
42.68
42.68
43.27
42.83
42.73
42.94
43.14

2501 + 2511 + 2521 | 10+ 10 +10

2583 + 2593 +2603 | 10+ 10 +10

2665 + 2675+ 2685 | 10+ 10 +10

AW [=DRWIN|= R W[ (=
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Tabular Data — Channel RF Power - 3xLTE (QPSK + 16QAM + 256QAM)
Channel Frequency | Signal BW | TX Port | Channel Power
MHz MHz dBm
43.23
43.00
43.55
43.61
43.02
42.88
43.25
43.36
43.79
42.79
43.06
43.28

2501 + 2511 + 2526 | 10 + 10 +20

2583 + 2593 +2608 | 10 + 10 +20

2655+ 2665+ 2680 | 10 + 10 +20

AWINI=2RHRWIN[= R WIN|=

Tabular Data — Channel RF Power - 3xLTE (QPSK + 16QAM + 256QAM)
Channel Frequency | Signal BW | TX Port | Channel Power
MHz MHz dBm
43.13
42.96
43.22
43.46
43.00
42.76
43.20
43.27
42.79
42.65
43.04
43.15

2501 + 2516 + 2536 | 10 + 20 +20

2578 + 2593 + 2613 | 10 + 20 +20

2645 + 2660 + 2680 | 10 + 20 +20

Nwlnmlalw 2w =
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2.1.1 Channel RF Power - Plots

Global Product Compliance Laboratory

Report No.: TR-2020-0117-FCC2-27

Product: AWHHF Airscale Micro RRH 4T4R 5G n41
4x20W

NOTE: Only a sample of the plots are used in this report. The full suite of raw data resides at the MH, New

Jersey location.

2.1.1.1 LTE 10MHz BW (2685MHz) Plots

Ch_Power_TM3_1_1C_10MBW_2685_TX1

tprctmam Sy - oyt P =l

11010 i o 11, 309
Radie 328 None

Contar Freq; 2648000000 GHe
Trig: Externalt AvgHold. 186180

e § 0B Exx Gainc 55,60 0B Radie Device: BTS

VEW 1 MHz
Channel Power Power Spectral Density

40.63 dBm /10 MHz -29.37 dBm /Hz

Ch_Power_TM3_1_1C_10MBW_2685_TX3

R A TN =)

VEW 1MHz
Channel Power

41.08 dBm /10 MHz

Power Spectral Density

-28.92 dBm /Hz
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Ch_Power_TM3_1_1C_10MBW_2685_TX2
| et pectma Aedyous . Charrad Pomar ﬂ

Center 2.685 GHz
& BW 100 kHz

 Span 15 MHz
VEW 1 MHz Sweep 6,931 msi)
Channel Power

40.55 dBm /10 MHz

Power Spectral Density

-29.45 dBm /Hz

Ch_Power_TM3_1_1C_10MBW_2685_TX4

Center Freq Gt
e AvgiHokd: 150100
Ext Gain: 55,40 08

Centel Span 15 MHz

Sweep 6,973 msfl

er 2685 GHz
[#Res BW 100 kHz

VEW 1MHz
Channel Power

40.91 dBm /10 MHz

Power Spectral Density

-29.09 dBm /Hz
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2.1.1.2 5G-NR 20MHz BW (2506MHz) Plots

Ch_Power_TM1_1_1C_20MBW_2506_TX1 Ch_Power_TM1_1_1C_20MBW_2506_TX2
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Cantar Freq: 255600400 Gtz Radic $a2 None Contar Frea 255600400 Gtz Radic $as None
B Eoenall AvgHols: 190150 BT Externalt  AvgiHols: 1001100
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2.1.1.3 5G-NR 80MHz BW (2593MHz) Plots
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Ch_Power_TM1_1_1C_80MBW_2593_TX2

torctnm S - S e | T |
e
nter Freq 2.583020000 GHz Carmer Freq: 255070000 GHe mer Freg 2.593020000 GHz Carmer Freq: 2 550020000 GHz

Trig: Exteenalt AvgHokd. 156180

Trig: Exteenalt AvgHold. 196100
#Anen § 9B Ext Guin: B580 08 Radio Device: BTS

Exx Gain: 5460 0B Radie Deviee: BTS

dCenter 2.583 GHz ‘Span 120 MHz
sRes BW 820 kHz VEBW & MHz Sweep 1.2 ms|]

dCenter 2.583 GHz ‘Span 120 MHz
sRes BW 520 kHz VEBW & MHz Sweep 1.2 ms|]

Channel Power Power Spectral Density
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Channel Power Power Spectral Density
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2.1.1.4 3xLTE (10MHz + 10MHz + 10MHz) BW Plots
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2.1.1.5 3xLTE (10MHz + 10MHz + 20MHz) BW Plots
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2.1.1.6 3xLTE (10MHz + 20MHz + 20MHz) BW Plots
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2.1.2 Peak-to-Average Power Ratio (PAPR) - Plots

The Peak-to-Average Power Ratio (PAPR) was evaluated per KDB 971168 for Single and Multiple Carriers. The
PAPR values of all carriers measured are below 13dB.
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2.1.2.4 3xLTE (10MHz + 20MHz + 20MHz) BW Plots
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3. FCC Section 2.1047 - Modulation Characteristics

3.1 Modulation Characteristics

The RF signal at the antenna port was demodulated and verified for correctness of the modulation signal used
before each test was performed.

3.1.1 Modulation Characteristics — Plots

LTE / 10MHz BW / Channel Frequency 2685 MHz / Modulation 64QAM

_qugM LTE & LTE-A TOO - Modulation Anahyi 5 I E

ICarrier Ref Freq 2.685000000 GHz c-_merﬁef'rraq:z.mooooonGHx 3
e Trig: Fres Run

™ Whsten: 10 dB

Res BW 15 kHz TimeLen 42 Sym

Ref -30 dBm

Center 2,685 GHz Span 25.0000762939 MHz
Res BW 127312 kHz TimeLen 3.000023 ms

M50 STATUS

LTE / 10MHz BW / Channel Frequency 2593 MHz / Modulation 256QAM
=

_K&wlghl“&lﬂ ATOD - Modulstion Anabyi

ar Ref req 2,593[}[]{]{]{)0 GHz CalrlerR'fFroq: 2.593000000 GH: - 5 Frequency

-11.31
Res BW 15 kHz

Ref 30 dBm

Center 2593 G
Res BW 1.

M5G

Trig: Free Run
#Atten: 10 dB Num CC(s): 1

11.314
TimeLen 42 Sym

Span 26.0000762939 MHz
TimeLen 3.000023 ms

STATUS

PUBLIC

Page 24 of 56



Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0117-FCC2-27
Product: AWHHF Airscale Micro RRH 4T4R 5G n41
4x20W

LTE / 10MHz BW / Channel Frequency 2501 MHz / Modulation QPSK/1 6QAM
|

r«wgh«u!—&m— A TOD - Modulstion Anabyi

| N AT 313 20
| Carrier Ref Freq 2.501000000 GHz Carir Rof Fraq;2 501000000 G [l 5« ) I Ersguency
| e Trig: Free Run

#Atten: 10 dB

ey
rPrED
crem
troew

1314

TimeLen 42 Sym

Ref 30 dBm

Center 2601 GHz Span 26 0000762939 MHz
Res BW 127312 kHz TimeLen 3.000023 ms

M5G STATUS

SG NR / 20MHz BW / Channel Frequency 2506 MHz / Modulation QPSK

-.mmn.z'-‘. 1 H

PUBLIC Page 25 of 56



Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0117-FCC2-27
Product: AWHHF Airscale Micro RRH 4T4R 5G n41
4x20W

5G-NR / 20MHz BW / Channel Frequency 2506 MHz / Modulation 256QAM

Il i <, @mm OF-22 (RS0 MM A

5G-NR / 20MHz BW / Channel Frequency 2593 MHz / Modulation QPSK/16QAM

5G-NR / 80MHz BW / Channel Frequency 2536 MHz / Modulation QPSK
S W o @i O (N0 I T, B A

PUBLIC Page 26 of 56



Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0117-FCC2-27
Product: AWHHF Airscale Micro RRH 4T4R 5G n41
4x20W

5G-NR / 80MHz BW / Channel Frequency 2650 MHz / Modulation 64QAM

PO T SN VRS URRE S————.

S, @ o2 (S0 M, M A

5G-NR / 80MHz BW / Channel Frequency 2650 MHz / Modulation 256QAM
T W e @ e OEE N0l M LA

5G-NR / 80MHz BW / Channel Frequency 2593 MHz / Modulation QPSK/16QAM

P T S VRS URRE ————.

I S @em oE-22 (550 I M A

PUBLIC Page 27 of 56



Title 47 Code of Federal Regulations Test Report

Global Product Compliance Laboratory
Report No.: TR-2020-0117-FCC2-27
Product: AWHHF Airscale Micro RRH 4T4R 5G n41

4x20W

4. FCC Section 2.1049 — Occupied Bandwidth/Edge of Band Emissions

4.1 Occupied Bandwidth

In 47CFR 2.1049 the FCC requires:

“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 under the following conditions as applicable.”

This required measurement is the 99% Occupied Bandwidth, also called the designated signal bandwidth and
needs to be within the parameters of the products specified emissions designator. During these

measurements it is customary to evaluate the Edge of Band emissions at block/band edges.

The transmitted signal occupied bandwidth was measured using a Keysight MXA Signal Analyzer. All
emissions were within the parameters as required.

Tabular Data — Occupied Bandwidth (LTE)

TX Port | Channel Frequency | Signal BW | Modulation | Occupied BW
MHz MHz MHz
3 2685 10 64QAM 8.8567
3 2593 10 256QAM 8.8850
3 2501 10 QPSK/16QAM 8.8381
Tabular Data — Occupied Bandwidth (5G-NR)
TX Port | Channel Frequency | Signal BW | Modulation | Occupied BW
MHz MHz MHz
4 2506 20 QPSK 18.180
4 2680 20 QPSK 18.175
4 2593 20 QPSK/16QAM 18.217
4 2593 80 QPSK 76.821
4 2650 80 64QAM 77.211
4 2536 80 QPSK/16QAM 77.185
PUBLIC
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Tabular Data — Occupied Bandwidth - 3xLTE (QPSK + 16QAM + 256QAM)

TX Port | Channel Frequency Signal BW | Occupied BW
MHz MHz MHz
4 2501 + 2511 + 2521 28.774
4 2583 + 2593 +2603 [ 10+ 10+ 10 28.774
4 2665 + 2675 + 2685 28.774
4 2501 + 2511 + 2526 38.349
4 2583 + 2593 + 2608 | 10+ 10 + 20 38.352
1 2655 + 2665 + 2680 38.347
4 2501 + 2516 + 2536 47.998
4 2578 + 2593 + 2613 | 10 + 20 + 20 48.002
4 2645 + 2660 + 2680 47.985

4.1.1 Occupied Bandwidth - Plots
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4.1.1.4 3xLTE (10MHz + 10MHz + 10MHz) BW OBW Plots
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4.1.1.5 3xLTE (10MHz + 10MHz + 20MHz) BW OBW Plots
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4.1.1.6 3xLTE (10MHz + 20MHz + 20MHz) BW OBW Plots
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