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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
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

1. System Information and Requirements

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): AKQW AirScale RRH 8T8R n77 320W

Serial Number: Refer to Section 1.3.2

FCCID: VBNAKQW-01

Hardware Version: Refer to Section 1.3.2

Software Version: SBTS24R1

Frequency Range: 3700-3980 MHz

GPCL Project Number: 2023-0137

Applicant: NOKIA SOLUTIONS AND NETWORKS

Steve Mitchell

Nokia Solutions and Networks
3201 Olympus Blvd Dallas,
Texas, 75019. USA

Test Requirement(s): Title 47 CFR Parts 2 and 27
Test Standards: See Section 1.5.1
Measurement Procedure(s): See Section 1.5.2

Test Date(s): 11/20/2023 - 12/14/2023
Test Performed By: Nokia

Global Product Compliance Laboratory
600-700 Mountain Ave.

P.O.Box 636

Murray Hill, NJ 07974-0636

Test Site Number: US5302

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
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
Laboratory in New Providence, NJ.
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

1.1 Introduction

This Conformity test report applies to the AKQW AirScale RRH 8T8R n77 320W, 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.

The AKQW supports NR (New Radio), a maximum conducted RF power of 320W per unit, with bandwidths of
10, 20, 30, 40, 50, 60, 70, 80, 90 and 100 MHz for single carriers and dual carrier in combinations of
approved single carrier bandwidths between the 20+20, 100+100 MHz multi-carriers that were tested. The
product supports the frequency range of 3700 — 3980 MHz.

This test program tested the following Channel Bandwidths:

e Single Carrier: 20, 30, 40, 50, 60, 70, 80, 90, 100
¢ Dual Carriers: 20+20, 100+100 MHz in Contiguous and Non-Contiguous configurations

The power levels tested were limited for 20MHz (160 W), 30 MHz (240 W) and 40 MHz (280 W) carriers. The
full 320 W power capability of the EUT was tested for all remaining configurations.
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Title 47 Code of Federal Regulations Test Report

1.3 EUT Details

1.3.1 Specifications

Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

Specification Items

Description

Radio Access Technology

5G-NR

Modulation Typel(s)

QPSK, 16QAM, 64QAM, 256QAM

Frequency Range

3700 -3980 MHz

Channel Bandwidth

20, 30, 40, 50, 60, 70, 80, 90, 100 MHz

Number of Tx Ports per Unit 2X [/ 4X [/ 8X
MIMO Yes
Max Conducted Power 8 x 46 dBm (40 W)
Deployment Environment Outdoor

Environment Temperature Range

-40°C to 55°C

Power Source

Voltage Ranges (VDC)
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1.3.2 Photographs

NOKIA
(1P) 475979A.101
5) 1M233001566
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Title 47 Code of Federal Regulations Test Report

1.4 Test Requirements

Global Product Compliance Laboratory

Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

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 Yes

1.5 Test Standards & Measurement 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 ANSI C63.26-2015, 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

FCC-IC-OB - GPCL Power Measurement, Occupied Bandwidth & Modulation Test Procedure 6-20-
2019.

FCC-IC-SE - GPCL Spurious Emissions Test Procedure 6-20-2019.

FCC-IC-FS - GPCL Frequency Stability Measurement Process 6-20-2019.
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Title 47 Code of Federal Regulations Test Report

1.5.3 MEASUREMENT UNCERTAINTY

Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

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 0.5 dB

PUBLIC
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

1.6 Executive Summary

Requirement Description Result
47 CFRFCC Parts 2 and 27
2.1046, 27.53 RF Power Output
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 COMPLIES

1. COMPLIES - Passed all applicable tests.
2. N/A-Not Applicable.
3. NT-Not Tested.
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

1.7 Test Configuration

Test Setup for all Antenna Port Measurements

PC for MXA
and
RF switch Control

RE Switctll Equipment Under Test

(EUT)
i wemErE s = Qtn= - , = 58
— —
MXA Signal Analyzer  Attenuators
Test Setup for Frequency Stability
MXA
ASIL I La‘u I
—m 135.112.50.189
VXG
| LAN

ry
135.112.50.188

Lab PC
NC

135.112.50.183
lucent

>
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W
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TRIG REF
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i splitter | e iy
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory

Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

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.

Per FCC 27.50(J)(2), the power of each fixed or base station transmitting in the 3700-3980MHz band is limited
to an EIRP of 1640W/MHz, i.e., 62.15dBm/MHz EIRP. See Summary of PSD Results Table below.

PSD Results Table

Signal Channel Peak PSD per Peak PSD for EIRP Antenna Gain
BW Frequency Port 8 Ports Limit (Urban) Allowed
MHz MHz (dBm/MHz) (dBm/MHz (dBm/MHz) (dBi)
20 3710 31.29 40.32 62.15 21.83
20 3800 32.38 41.41 62.15 20.74
20 3970 31.04 40.07 62.15 22.08
30 3715 31.43 40.46 62.15 21.69
30 3800 32.73 41.76 62.15 20.39
30 3965 31.53 40.56 62.15 21.59
40 3720 30.58 39.61 62.15 22.54
40 3800 32.17 41.20 62.15 20.95
40 3960 30.21 39.24 62.15 22.91
50 3725 30.46 39.49 62.15 22.66
50 3800 31.76 40.79 62.15 21.36
50 3955 30.66 39.69 62.15 22.46
60 3730 29.45 38.48 62.15 23.67
60 3800 31.16 40.19 62.15 21.96
60 3950 29.63 38.66 62.15 23.49
70 3735 28.87 37.90 62.15 24.25
70 3800 30.50 39.53 62.15 22.62
70 3945 28.90 37.93 62.15 24.22
80 3740 28.34 37.37 62.15 24.78
80 3800 30.04 39.07 62.15 23.08
80 3940 28.34 37.37 62.15 24.78
90 3745 27.88 36.91 62.15 25.24
90 3800 29.54 38.57 62.15 23.58
90 3935 27.71 36.74 62.15 25.41
100 3750 27.32 36.35 62.15 25.8
100 3800 29.08 38.11 62.15 24.04
100 3930 27.16 36.19 62.15 25.96
20+20 | 3710+3730 31.63 40.66 62.15 21.49
20+20 | 3790+3810 31.71 40.74 62.15 21.41
20+20 | 3790+3970 31.27 40.30 62.15 21.85
20+20 | 3950+3970 30.25 39.28 62.15 22.87
100+100 | 3750+3850 26.29 35.32 62.15 26.83
100+100 | 3830+3930 24.09 33.12 62.15 29.03

Total EIRP = Max Output Power per Port + 10 log (8) + Bandwidth Correction
The Total EIRP was calculated assuming a 0dBi antenna value.
The antenna gain permitted for rural area or configurations with different polarization could be higher.
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Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

Power measurements were made with an MXA Signal Analyzer. The Average Max RF Power Values are bolded
in each configuration.

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.

1 Carrier, 20MHz BW

Channel Power - Signal BW 20MHz
Test Model 3.1 Test Model 3.2 Test Model 3.1a
Modulation 64QAM Modulation QPSK/16QAM Modulation 256QAM

Channel Frequency 3700MHz Channel Frequency 3800MHz Channel Frequency 3970MHz
TX Port (dBm) TX Port (dBm) TX Port (dBm)

1 42.80 1 42.75 1 42.85

2 42.78 2 42.76 2 42.81

3 43.02 3 43.08 3 43.06

4 42.58 4 42.54 4 42.56

5 42.68 5 42.91 5 42.85

6 42.59 6 42.81 6 42.85

7 42.55 7 42.70 7 42.79

8 42.75 8 42.92 8 43.00

Total Power (dBm) 51.75 Total Power (dBm) 51.84 Total Power (dBm) 51.88
Total Power (W) 149.70 Total Power (W) 152.84 Total Power (W) 154.15

1 Carrier, 20MHz BW, Max Value Plot
Test Model 3.2, Modulation QPSK/16QAM, Channel Frequency 3800MHz, TX3

'Spectrum Analyzer 1 Spectrum Analyzer 2
Channel Power Sﬁ'eptmsn.; == + AR '

KEYSIGHT !nput: RF Input Z: 50 O Aften: 6 dB Trig: External 1 Center Freq: 3.799995000 GHz
0 Coupling DG Corr CCorr Preamp: Off Gate: LO AvalHold: 101/101 CeneEIRouency
Ext Gain: -52.00 dB Freq Ref: Int(S)  uW Path: Standard #IF Gain: Low Radio Std: None 3.799895000 GHz

Align: Auto #PNO: Fast

1 Graph
Scale/Div 10.0 dB Ref Value 46.00 dBm

“QN‘H""I_._ e ]‘lﬂ"lf"w-i_. e q‘-ﬁ%\‘mﬂ e ',t{-l‘h"“-.‘ll'%w.;r ‘rl.'-'nhj\“‘tl-.{ b ,.-_-|‘H”l'f"‘ﬂ-[“|.l ﬁ-.'-l-f -',‘h\__llh

Center 3.80000 GHz Video BW 8.0000 MHz*
w 0000 Mtz

A

Total Channel Power 43.08 dBm / 20.0 MHz

Total Power Spectral Density -29.93 dBm/Hz

as Nov 30, 2023
=g q (ﬂ - ? 9:;4:2?AM
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Report No.: TR-2023-0137-FCC2-27

Product: AKQW AirScale RRH 8T8R n77 320W

1 Carrier, 30MHz BW

Channel Power - Signal BW 30MHz
Test Model 3.1 Test Model 3.2 Test Model 3.1a
Modulation 64QAM Modulation QPSK/16QAM Modulation 256QAM

Channel Frequency 3715MHz Channel Frequency 3800MHz Channel Frequency 3965MHz
TX Port (dBm) TX Port (dBm) TX Port (dBm)

1 44.69 1 44.47 1 44,65

2 44.69 2 44.46 2 44,62

3 44,62 3 44,43 3 44.60

4 45.13 4 44.61 4 45.00

5 44,84 5 44.71 5 44,58

6 44,73 6 44.55 6 44.56

7 4471 7 44.55 7 44.59

8 44.84 8 44.64 8 44.67

Total Power (dBm) 53.81 Total Power (dBm) 53.58 Total Power (dBm) 53.69
Total Power (W) 240.70 Total Power (W) 228.26 Total Power (W) 233.98

1 Carrier, 30MHz BW, Max Value Plot
Test Model 3.1, Modulation 64QAM, Channel Frequency 3715MHz, TX4

Q Frequency

KEYSIGHT !nput RF Input Z: 50 Q Atten: 6 dB Trig: External 1 Center Freq: 3. 715000000 GHz

RL Coupling DC  |Cor CCorr Preamp: Off Gate: LO Avg|Hold:>100/100 Center Frequency  JESSTe
Ext Gain: -52.00 dB Freq Ref: Int (S)  pW Path: Standard #IF Gain: Low Radio Std: None 3.715000000 GHz
Align: Auto #PNO: Fast

1 Graph

Scale/Div 10.0 dB Ref Value 56.00 dBm

CF Step
4.500000 MHz

| Auto
5 - Y o 2ot hL tendibns ghtgthad bt s st s
H,--le'r hl:lrwl.,rmﬂuu'rp‘-'-rr-dh-r‘:'-,h.mf.«tm{-.lrﬁ Mty iyl ﬂw'\ﬁ‘u _ | Man

I fl

W
L P

Video BW 8.0000 MHz*
#Sweep 5.00 ms (1001 pts)

2 Metrics

Total Channel Power 45.13 dBm / 30.0 MHz
Total Power Spectral Density -29.64 dBm/Hz

Dec 13, 2023
e (sl 1 dle
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

1 Carrier, 40MHz BW

Channel Power - Signal BW 40MHz
Test Model 3.1 Test Model 3.2 Test Model 3.2
Modulation 64QAM Modulation QPSK/16QAM Modulation QPSK/16QAM

Channel Frequency 3720MHz Channel Frequency 3800MHz Channel Frequency 3960MHz
TX Port (dBm) TX Port (dBm) TX Port (dBm)

1 45.37 1 45.45 1 45.55

2 45.34 2 45.40 2 45.47

3 45.29 3 45.38 3 45.45

4 45.54 4 45.37 4 45.33

5 45.56 5 45.46 5 45.46

6 45.33 6 45.34 6 45.43

7 45.29 7 45.31 7 45.41

8 45.38 8 45.39 8 45.48

Total Power (dBm) 54.42 Total Power (dBm) 54.42 Total Power (dBm) 54.48
Total Power (W) 276.66 Total Power (W) 276.61 Total Power (W) 280.47

1 Carrier, 40MHz BW, Max Value Plot
Test Model 3.1, Modulation 64QAM, Channel Frequency 3720MHz, TX5

Q Frequency

KEYSIGHT !nput RF Input Z: 50 Q Atten: 6 dB Trig: External 1 Center Freq: 3. 720000000 GHz
RL > (Couping DC |Corr CCorr Preamp: Off Gate: LO AvglHold: 100/100 Center Frequency  JEISTe
Ext Gain: -52.00 dB Freq Ref: Int (S)  pW Path: Standard #IF Gain: Low Radio Std: None 3.720000000 GHz
Align: Auto #PNO: Fast
1 Graph
Scale/Div 10.0 dB Ref Value 56.00 dBm

CF Step
6.000000 MHz
. Auto
iteepiessgemlisprdmel s b i e iy et =
1| 4

I

Kot b ]|

Video BW 4.0000 MHz* Span 60 MHz
#Sweep 10.0 ms (1001 pts)

2 Metrics

Total Channel Power 45.56 dBm / 40.0 MHz
Total Power Spectral Density -30.46 dBm/Hz

- Dec 13, 2023
RO M ?) T
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

1 Carrier, 50MHz BW

Channel Power - Signal BW 50MHz
Test Model 3.1 Test Model 3.2 Test Model 3.1a
Modulation 64QAM Modulation QPSK/16QAM Modulation 256QAM

Channel Frequency 3725MHz Channel Frequency 3800MHz Channel Frequency 3955MHz
TX Port (dBm) TX Port (dBm) TX Port (dBm)

1 46.18 1 45.94 1 46.09

2 46.15 2 45.89 2 46.10

3 46.38 3 46.08 3 46.42

4 45.63 4 45.45 4 4573

5 46.45 5 46.39 5 46.51

6 46.33 6 46.26 6 46.52

7 46.06 7 46.01 7 46.31

8 46.23 8 46.21 8 46.42

Total Power (dBm) 55.21 Total Power (dBm) 55.07 Total Power (dBm) 55.30
Total Power (W) 332.17 Total Power (W) 321.21 Total Power (W) 338.90

1 Carrier, 50MHz BW, Max Value Plot
Test Model 3.1a, Modulation 2564QAM, Channel Frequency 3955MHz, TX6

Spectrum Analyzer 1 Spectrum Analyzer 2 Spectrum Analyzer 3 Spectrum Frequency
SEM Swet SA Channel Power

KEYSIGHT !nput RF Input Z: 50 Q Atten: 10 dB Trig: External 1 Center Freq: 3.954990000 GHz
= Coupling Corr CCorr Preamp: Off Gate: LO AvglHold: 101/101 L LEL A Settings
Ext Gain: -52.00 dB Freq Ref: Int (5)  pW Path: Standard #IF Gain: Low Radio Std: None 3.954990000 GHz

Align: Auto #PNO: Fast
Span
1 Graph 75.000 MHz

Scale/Div 10.0 dB Ref Value 56.00 dBm
i CF Step

7.500000 MHz

] Auto
.-’-‘Jr'p.}mf'hi?‘J‘-,'111.1,j_l‘-ﬁ’f‘-“.li‘r$1*'“1“'l'-\§#{’\";’°1-'!,1'-‘.‘?‘ﬂ|H""‘-'1-’r.‘.r’H"!-'-ﬂ.'f‘kl‘r‘;{fﬂ"’f{il-tpﬂ-f*-h*t]-.‘ | Man

'i_ Freq Offset '
l 0 Hz
l

. 1
f"‘hJ‘,..n}.e,‘.',ﬂr._-,a_.‘.u-.‘l‘ | “h.n‘,-'h‘v.u.q'kfu.,,__*_

Center 3.95499 GHz Video BW 8.0000 MHz* Span 75 MHz
#Res BW 1.0000 MHz #Sweep 5.00 ms (1001 pts)

2 Metrics

Total Channel Power 46.52 dBm / 50.0 MHz
Total Power Spectral Density -30.47 dBm/Hz

& Nov 20, 2023
=. E\) (:i - ? TK.?O?:IIT PM
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

1 Carrier, 60MHz BW

Channel Power - Signal BW 60MHz
Test Model 3.1 Test Model 3.2 Test Model 3.1a
Modulation 64QAM Modulation QPSK/16QAM Modulation 256QAM

Channel Frequency 3730MHz Channel Frequency 3800MHz Channel Frequency 3950MHz
TX Port (dBm) TX Port (dBm) TX Port (dBm)

1 46.07 1 46.00 1 46.18

2 46.02 2 45.91 2 46.18

3 46.16 3 46.13 3 46.37

4 45.56 4 45.58 4 45,54

5 46.29 5 46.35 5 46.43

6 46.17 6 46.23 6 46.41

7 45.88 7 45.99 7 46.16

8 46.12 8 46.17 8 46.28

Total Power (dBm) 55.07 Total Power (dBm) 55.08 Total Power (dBm) 55.23
Total Power (W) 321.34 Total Power (W) 322.21 Total Power (W) 333.62

1 Carrier, 60MHz BW, Max Value Plot
Test Model 3.1a, Modulation 2564QAM, Channel Frequency 3950MHz, TX5

Spectrum Analyzer 1 Spectrum Analyzer 2 Spectrum Analyzer 3 Spectrum Frequency
SEM Swept SA Channel Power

KEYSIGHT !nput RF Input Z: 50 Q Atten: 10 dB Trig: External 1 Center Freq: 3.949995000 GHz
L 5. (Couping DC (Corr CCorr Preamp: Off Gate: LO Avg|Hold: 101/101 Center Frequency  JEISTR
Ext Gain: -52.00 dB Freq Ref: Int (S)  pW Path: Standard #IF Gain: Low Radio Std: None 3.949995000 GHz

Align: Auto #PNO: Fast

1 Graph
Scale/Div 10.0 dB Ref Value 56.00 dBm

CF Step
9.000000 MHz

| Auto
rﬂr-ﬂfr.r&-,.i;.t‘q\hwﬂ-"r}‘lv_r‘\n'-»i,I)-l.-r'.l‘.i.‘.l.\-fhﬂﬂ,-i‘vﬂﬁvdﬁ'ﬂ'm-1‘1“-;9!.“':47-;“#;".‘- i, | Man

R e aetaad

Video BW 8.0000 MHz* Span 90 MHz
#Sweep 10.0 ms (1001 pts)

2 Metrics

Total Channel Power 46.43 dBm / 60.0 MHz
Total Power Spectral Density -31.35 dBm/Hz

Nov 20, 2023
== E\) (s - ? 9(.? :31 PM
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Title 47 Code of Federal Regulations Test Report

Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

1 Carrier, 70MHz BW

Channel Power - Signal BW 70MHz
Test Model 3.1 Test Model 3.2 Test Model 3.1a
Modulation 64QAM Modulation QPSK/16QAM Modulation 256QAM

Channel Frequency 3735MHz Channel Frequency 3800MHz Channel Frequency 3945MHz
TX Port (dBm) TX Port (dBm) TX Port (dBm)

1 46.03 1 45.99 1 46.14

2 46.01 2 45.93 2 46.14

3 46.22 3 46.19 3 46.33

4 45.52 4 45.54 4 45.42

5 46.45 5 46.36 5 46.38

6 46.33 6 46.23 6 46.36

7 46.07 7 46.01 7 46.09

8 46.27 8 46.18 8 46.23

Total Power (dBm) 55.15 Total Power (dBm) 55.09 Total Power (dBm) 55.18
Total Power (W) 327.45 Total Power (W) 322.92 Total Power (W) 329.34

Input Z: 50 O

KEYSIGHT Input RF n
Co Corr CCorr

RL 0 Edga

1 Graph
Scale/Div 10.0 dB

Center 3.73500 GHz
Res BW 1.0000 MHz

2 Matrics v

46.45 dBm / 70.0 MHz
-32.00 dBm/Hz

Total Channel Power

Total Power Spectral Density

Aften: 10 dB
H Preamp: Off
00 dB Freq Ref: Int ()  pW Path: Standard #IF Gain: Low
#PNCx: Fast

1 Carrier, 70MHz BW, Max Value Plot

Test Model 3.1, Modulation 64QAM, Channel Frequency 3735MHz, TX5

Tng: External 1 Center Freq: 3.735000000 GHz
Gate: LO Avg|Hold >100/100
Radio Std: None

Ref Value 56.00 dBm

Video BW 8.0000 MHz"

PUBLIC

Span 105 MHz|
#Sweep 5.00 ms (1001 pt_s]J
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27

Product: AKQW AirScale RRH 8T8R n77 320W

1 Carrier, 8OMHz BW

Channel Power - Signal BW 80MHz
Test Model 3.1 Test Model 3.2 Test Model 3.1a
Modulation 64QAM Modulation QPSK/16QAM Modulation 256QAM

Channel Frequency 3740MHz Channel Frequency 3800MHz Channel Frequency 3939MHz
TX Port (dBm) TX Port (dBm) TX Port (dBm)

1 46.11 1 46.08 1 46.02

2 46.08 2 46.01 2 46.04

3 46.29 3 46.25 3 46.27

4 45.52 4 45.46 4 45,53

5 46.39 5 46.41 5 46.41

6 46.28 6 46.28 6 46.38

7 46.02 7 46.06 7 46.12

8 46.20 8 46.23 8 46.24

Total Power (dBm) 55.15 Total Power (dBm) 55.14 Total Power (dBm) 55.16
Total Power (W) 327.28 Total Power (W) 326.33 Total Power (W) 328.47

1 Carrier, 8OMHz BW, Max Value Plot
Test Model 3.2, Modulation QPSK/16QAM, Channel Frequency 3800MHz, TX5

KEYSIGHT Input RF Input Z 50 0 Atten; 10 dB Trig External 1 Cenler Freq: 3.790995000 GHz
L Co ) Corr CCorr Preamg; Off Gate: LO Avg|Hold >100/100
@ Ext Ga 00 dB Freq Ref: Int ()  wW Path: Standard #IF Gain: Low Radio Std: None
#PNCx: Fast

1 Graph
Scale/Div 10.0 dB Ref Value 56.00 dBm

(Center 3.80000 GHz Video BW £.0000 MHZ" Span 120 MHz)|
#Res BW 1.0000 MHz #Sweep 5.00 ms (1001 pt_s]J

2 Matrics v

Total Channel Power

Total Power Spectral Density

| | Nov 21, 2023
RO ? Veom E
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Title 47 Code of Federal Regulations Test Report

Global Product Compliance Laboratory

Report No.: TR-2023-0137-FCC2-27

Product: AKQW AirScale RRH 8T8R n77 320W

1 Carrier, 9OMHz BW

Channel Power - Signal BW 90MHz

Test Model 3.1
Modulation 64QAM
Channel Frequency 3745MHz

Test Model 3.2

Modulation QPSK/16QAM
Channel Frequency 3800MHz

Test Model 3.1a
Modulation 256QAM
Channel Frequency 3935MHz

TX Port (dBm) TX Port (dBm) TX Port (dBm)

1 45.91 1 45.97 1 46.09

2 45.92 2 45.90 2 46.13

3 46.13 3 46.16 3 46.36

4 45.68 4 45.47 4 45.62

5 46.50 5 46.47 5 46.50

6 46.41 6 46.38 6 46.49

7 46.16 7 46.16 7 46.23

8 46.33 8 46.34 8 46.35

Total Power (dBm) 55.17 Total Power (dBm) 55.15 Total Power (dBm) 55.26
Total Power (W) 328.76 Total Power (W) 327.15 Total Power (W) 335.75

KEYSIGHT Input RF Input Z 50 Q
Co H Corr CCorr

B @ Ext Gai 00 dB Freq Ref: Int (S)

1 Graph

Scale/Div 10.0 dB

Center 3.74501 GHz
#Res BW 1.0000 MHz

2 Matrics v

Total Channel Power

Total Power Spectral Density

Aften: 10 dB
Preamp: Off

Tnig: External 1
Gate: LO

MW Path: Standard #IF Gain: Low Radio Std: None

HPNO: Fast

Ref Value 56.00 dBm

Video BW 8.0000 MHz"

PUBLIC

Center Freq: 3.745005000 GHz
Avg|Hold > 1001100

1 Carrier, 9OMHz BW, Max Value Plot
Test Model 3.1, Modulation 64QAM, Channel Frequency 3745MHz, TX5

Span 135 MHz|
#Sweep 5.00 ms (1001 pt_s]J
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Title 47 Code of Federal Regulations Test Report

Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

1 Carrier, 100MHz BW

Channel Power - Signal BW 100MHz
Test Model 3.1 Test Model 3.2 Test Model 3.1a
Modulation 64QAM Modulation QPSK/16QAM Modulation 256QAM

Channel Frequency 3750MHz Channel Frequency 3800MHz Channel Frequency 3930MHz
TX Port (dBm) TX Port (dBm) TX Port (dBm)

1 46.29 1 46.26 1 46.70

2 46.32 2 46.21 2 46.70

3 46.59 3 46.41 3 46.90

4 45.97 4 45.64 4 45.99

5 46.89 5 46.63 5 46.88

6 46.78 6 46.49 6 46.87

7 46.54 7 46.28 7 46.59

8 46.73 8 46.46 8 46.74

Total Power (dBm) 55.55 Total Power (dBm) 55.34 Total Power (dBm) 55.71
Total Power (W) 359.24 Total Power (W) 341.76 Total Power (W) 372.45

1 Carrier, 100MHz BW, Max Value Plot

Spectrum Analyzer 2
SEM

KEYSIGHT /nput RF Input Z: 50 O Aften: 6 dB
Coupling: DC Corr CCorr Preamp: Off Gate: LO
Ext Gain: -52.00 dB Freq Ref: Int (S)  pW Path: Standard #IF Gain: Low

RL

+

Align: Auto #PNO: Fast

1 Graph

Scale/Div 10.0 dB Ref Value 46.00 dBm

Trig: External 1

Test Model 3.1a, Modulation 2564QAM, Channel Frequency 3930MHz, TX3

Carrier Ref Freq: 3.930000000 GHz

Avg|Hold: 101/101
CC Info: DL, 1 CC

Iﬁ'}.r|J'-:‘-lL'-.‘-,‘1]fr"b‘ﬁ+*-,,1qlt{lw‘ﬁh.‘ﬂﬂm@r"‘tﬁ}h:&r‘%ﬂ -";‘-I.‘i‘-fl.‘ﬁ‘*ﬁﬂ,a ar,ga_u‘u.'}r,;[m%-
f

b

Video BW 8.0000 MHz*

2 Metrics
Total Channel Power 46.90 dBm/100.000 MHz

Total Power Spectral Density -33.10 dBm/Hz

Maasure Trars Trara 1

Nov 27, 2023
== E\) (s - ? 3?53:5?»&:\1

Component Carrier

CCOo

PUBLIC

|

Carrier Power

Span 150 MHz
Sweep 1.53 ms (1001 pts)

46.90 dBm/100.000 MHz

Frequency

Carrier Reference
Frequency
3.930000000 GHz
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Title 47 Code of Federal Regulations Test Report

Global Product Compliance Laboratory

Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

2 Carrier, 20+20MHz BW

Channel Power - Signal BW 20+20MHz
Test Model 3.2 Test Model 3.2 Test Model 3.2
Modulation QPSK/16QAM Modulation QPSK/16QAM Modulation QPSK/16QAM

Channel Frequency 3710+3730MHz Channel Frequency 3710+3890MHz Channel Frequency 3790+3810MHz

TX Port (dBm) TX Port (dBm) TX Port (dBm)

1 45.14 1 46.25 1 4515

2 45.11 2 46.19 2 45.09

3 45.07 3 46.47 3 45.04

4 45.16 4 45.78 4 45.18

5 45.25 5 46.12 5 45.41

6 45.14 6 46.09 6 45.28

7 45.10 7 45.89 7 45.27

8 45.20 8 46.02 8 45.36

Total Power (dBm) 54.18 Total Power (dBm) 55.14 Total Power (dBm) 54.26

Total Power (W) 261.67 Total Power (W) 326.35 Total Power (W) 266.38

2 Carrier, 20+20MHz BW, Max Value Plot

Spectrum Analyzer 2
SEM

Input Z: 50 0
% Corr CCor
100 dB Freq Ref: Int (S)

Aften: 10 dB
Preamp: Off

HPNO: Fast

Scale/Div 10.0 dB

Center 3.8000 GHz
#Res BW 430.00 kHz

2 Matrics

Total Channel Power

Measure Trace Trace 1

| Nov 22, 2023
=. q F - ? 9.4::;2:%1“ e

VW Path: Standard #IF Gain: Low

0 Component Carrier
Total Power Spectral Density 9. n/ CCl

Test Model 3.2, Modulation QPSK/16QAM, Channel Frequency 3710+3890MHz, TX3

+

Carrier Ref Freq: 3.710010000 GHz
Avg[Hold: 1000100
CC Info: DL, 2 CCs

Trig: External 1
Gate: LO

Ref Value 46.00 dBm

Video BW 4.0000 MHz"

Carrier Power
42.99 dBm

43.89 dBmy

PUBLIC

Carrier Reference
Frequency
3.710010000 GHz

Span 300 MHz|
Sweep 3.00 ms (1001 pt_s]J

Page 24 of 63



Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

2 Carrier, 20+20MHz BW

Channel Power - Signal BW 20+20MHz
Test Model 3.1a Test Model 3.1a
Modulation 256QAM Modulation 256QAM
Channel Frequency 3790+3970MHz Channel Frequency 3950+3970MHz
TX Port (dBm) TX Port (dBm)
1 45.89 1 45.51
2 45.83 2 45.45
3 46.08 3 45.41
4 45,54 4 45.42
5 46.70 5 45.29
6 46.60 6 45.28
7 46.37 7 45.26
8 46.56 8 45.36
Total Power (dBm) 55.25 Total Power (dBm) 54.40
Total Power (W) 334.58 Total Power (W) 275.69

2 Carrier, 20+20MHz BW, Max Value Plot
Test Model 3.1a, Modulation 2564QAM, Channel Frequency 3790+3970MHz, TX5

Spectrum Analyzer 1 Spectrum Analyzer 2
o P 1+ Q Frequency v

SEM
Input Z: 50 O Atten: 6 dB Trig: External 1 Center Freq: 3.879997500 GHz Center F
g DC Corr CCorr Preamp: Off Gate: LO AvglHold: 100/100 nierrrequency  ESULEY
in: -52.00 dB Freq Ref: Int (S) W Path: Standard #IF Gain: Low Radio Std: None 3.879997500 GHz

Align: Auto #PNO: Fast

1 Graph v
Scale/Div 10.0 dB Ref Value 46.00 dBm

Log
29.997750 MHz
Auto
Man
Freq Offset '
0 Hz

4.J-‘*"'II

f iy
= = !-!h“'-"(‘\-hau,...H_u,,-,,.r.t‘.w'~'*r‘-.\.1-’{;‘“,',-414-'-'M4W¢,LQ~*-‘\4'

Center 3.8800 GHz Video BW 8.0000 MHz* Span 300 MHz
#Res BW 1.0000 MHz #Sweep 5.00 ms (1001 pts)

2 Metrics

Total Channel Power 46.70 dBm / 200 MHz
Total Power Spectral Density -36.31 dBm/Hz

o Dec 05, 2023
=. q (’ - ? 1‘13?11:OBAM
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

2 Carrier, 100+100MHz BW

Channel Power - Signal BW 100+100MHz
Test Model 3.2 Test Model 3.1a
Modulation QPSK/16QAM Modulation 256QAM

Channel Frequency 3750+3850MHz Channel Frequency 3830+3930MHz

TX Port (dBm) TX Port (dBm)

1 45.83 1 46.52

2 45.79 2 46.94

3 45,98 3 46.90

4 45.46 4 46.70

5 46.22 5 47.08

6 46.11 6 47.07

7 45.86 7 46.27

8 46.07 8 46.38

Total Power (dBm) 54.95 Total Power (dBm) 55.77

Total Power (W) 312.71 Total Power (W) 377.86

2 Carrier, 100+100MHz BW, Max Value Plot
Test Model 3.1a, Modulation 256QAM, Channel Frequency 3830+3930MHz, TX5

Spectrum Analyzer 1 5GNR 2
SEM ct T 1+ Q Freguency
Input Z: 50 O Atten: 6 dB Trig: External 1 Carrier Ref Freq: 3.830040000 GHz Carrier Ref
Corr CCorr Preamp: Off Gate: LO Avg|Hold: 101/101 Sl sllated

in: -52.00 dB Freq Ref- Int(S)  uW Path: Standard #IF Gain: Low CC Info: DL, 2 CCs Frequency
Align: Auto #PNO: Fast 3.830040000 GHz

1 Graph v Span

Scale/Div 10.0 dB Ref Value 46.00 dBm 299.94 MHz
Log 1 Auto
1 1 Man

Il-]‘.ji-,}rﬂ_.ﬂ‘Jn".ﬁil‘#n’l‘-’lﬁll'n#‘)u‘V“l,].‘—l‘ﬂ,‘),lﬂ(i,l._-‘vT-u."l'.| \-,r-,-,m'.-’-,'-qﬂ[L,{l.u*r—‘-.’.#.fv‘,ﬁ}»m,-‘m?ﬁhml'

M st L

Center 3.8800 GHz Video BW 8.0000 MHz* Span 299.9 MHz
#Res BW 1.0000 MHz #Sweep 5.00 ms (1001 pts)

2 Metrics

Total Channel Power 47.08 dBm/200.000 MHz Component Carrier Carrier Power
Total Power Spectral Density -35.93 dBm/Hz cco 43.88 dBm/100.000 MHz
CC1 44.24 dBm/100.000 MHz

Meacure Trars Trara 1

| Dec 06, 202
=. q (’ - ? 3‘3:84:31AM
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory

Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

2.2 Peak-to-Average Power Ratio (PAPR)

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.

Tabular Data — PAPR

# of Signal BW Modulation TX Port Channel Frequency PAR at 0.1%
Carrier MHz MHz Limit - 13 dB
1 20 64QAM 3 3710 8.72
1 20 QPSK/16QAM 3 3800 8.71
1 20 256QAM 3 3970 8.77
1 30 64QAM 5 3715 8.44
1 30 QPSK/16QAM 5 3800 8.60
1 30 256QAM 4 3965 8.59
1 40 64QAM 5 3720 8.00
1 40 QPSK/16QAM 5 3800 8.09
1 40 64QAM 5 3960 8.11
1 50 64QAM 5 3725 8.18
1 50 QPSK/16QAM 5 3800 8.30
1 50 256QAM 5 3955 8.27
1 60 64QAM 5 3730 8.27
1 60 64QAM 5 3800 8.30
1 60 256QAM 5 3950 8.35
1 70 64QAM 5 3735 8.43
1 70 QPSK/16QAM 5 3800 8.41
1 70 256QAM 5 3945 8.40
1 80 64QAM 5 3740 8.49
1 80 QPSK/16QAM 5 3800 8.42
1 80 256QAM 5 3940 8.46
1 90 64QAM 5 3745 8.55
1 90 QPSK/16QAM 5 3800 8.46
1 90 256QAM 5 3935 8.61
1 100 64QAM 5 3750 8.56
1 100 QPSK/16QAM 5 3800 8.54
1 100 256QAM 5 3930 8.54
2 20+20 QPSK/16QAM 5 3710+3730 8.19
2 20+20 QPSK/16QAM 5 3710+3890 8.45+8.60
2 20+20 QPSK/16QAM 5 3790+3810 8.52
2 20+20 256QAM 5 3790+3970 8.50+8.38
2 20+20 256QAM 1 3950+3970 9.59
2 100+100 QPSK/16QAM 5 3750+3850 8.67
2 100+100 256QAM 5 3830+3930 8.66

PUBLIC

Page 27 of 63




Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory

Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

2.2.1 Peak-to-Average Power Ratio Plots

NOTE: Only the plot with the minimum margin measured is given in this report. The full suite of raw data
resides at the MH, New Jersey location.

# of Signal Test . TX Channel Frequency
Carriers BWMHz Model Modulation Port MHz
2 20+20 3.1a 256QAM 1 3950+3970

Frequency

Aften: 20 dB Trig: Free Run Center Freq: 3 950000000 GHz
Preamg: Off HIF Gain: Low Counts: 10,0 MM10.0 Mpt
o Gain: -52.00 dB Freq Rel: Int (5) W Path: Standard Rado Std: None
Align: Auto
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

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

Modulation Characteristics, TM 1.1, QPSK

Spectrum Analyzer 1 5GNR 2
SEM

Trig. Froo Run
#IF Gaine Low CC Infior |J|

Ref Value 10.00 dBm

' ]HTI[IIIB"H'T'[F Bl ’F' TTFfTHF'rI

B =1: 30 kHz 3. Stop: 22.00ms §

Ret Value 0.00 dBm Scale/Div 328 subcarriers  Ref Value 0 subcarriers.

I DA
Ctr; 3.710010000 GHz Width: 27.65 MHz H||[H|[||H| |H H[|H.]| H || [
Start: 0.00 symbols St 279.00 symb-ois | 8

Res BW: 100 Hz Info BW: 24.58 MHz

®m9cC M ? %

Trig: Froe Run
g Froo R Carie | Carier Reference
#IF Gain Low CC Info: DL, Frequency

3.710010000 GHz

Ref Value 10.00 dBm

"‘1 ”‘11 Yu’“l‘r“mﬂ'r”“ ik mtr‘l-r TR

=1 30 kH JATE | Stop: 22.00 ms. §

Raf Value 0.00 dBm 'y s RefValue 0 subcarriers

{1 11 1111 1
e AR EOEREEE A 1
Start: 0.00 symbaods Si
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2023-0137-FCC2-27
Product: AKQW AirScale RRH 8T8R n77 320W

Modulation Characteristics, TM 3.1a, 256QAM

Trig. Frea Run
=il L
W Path
#PNO. B

/Div 10.00 dB Ref Value 10.00 dBm

pﬂq v-wrﬂv‘lqﬂ]TW'Tﬂ,q]lﬂ"ﬂ[““]

o/Div 10,00 dB Ref Value 0.00 dBm WDiv 1 s Ref Value 0 subcarriers

Cir: 3.710010000 GHz

Info BW: 24.58 MMz

Q Meas Setup v

‘Component Carrier

Ref Value 100.0 dBm

Ref Value 80.00 dBm Y 1 Ref Value 0 subcarriers

Cir: 3.710010000 GHz Width: 22.5 MHz,
Res 100 Hz Info BW:

focm?
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