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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

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): AHNA AirScale RRH 4T4R n30 100W

Serial Number: 1M184225297

FCCID: VBNAHNA-01

Hardware Version: 474861A.X21

Software Version: 5G20B

Frequency Range: 2350-2360 MHz

GPCL Project Number: 2020-0157

Manufacturer: NOKIA SOLUTIONS AND NETWORKS OY
KARAKAARI 7, FI-02610 ESPOO
FINLAND

Applicant: Nokia Solutions and Networks

3201 Olympus Blvd
Dallas, Texas 75019
Steve Mitchell

Test Requirement(s): Title 47 CFR Parts 2 and 27

Test Standards: e Title 47 CFR Parts 2 and 27

e KDB 971168 DO1 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): 11/12/2020-11/17/2020 (Radio)
12/8/2020-12/9/2020 (Frequency Stability)
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): Jaideep Yadav, Joe Bordonaro

Test Results: The EUT, as tested met 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-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

1.1 Introduction

This Conformity test report applies to the AHNA AirScale RRH 4T4R n30 100W (AHNA), hereinafter referred to
as the Equipment Under Test (EUT).

1.2 Purpose and Scope

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 purpose of this testing is to demonstrate compliance for AAHF mMIMO product for 5G NR operation.
This Class Il Permissive Change will be submitted to add 5G-NR to the existing Grant for FCC ID: VBNAHNA-
01.

1.3 EUT Details

1.3.1 Specifications

Specification Items Description
Duplex Mode 5G-NR
Modulation Type(s) QPSK 16QAM 64QAM 256QAM
Operation Frequency Range DL 2350-2360 MHz
UL 2305-2315 MHz
Channel Bandwidth 5,10 MHz
Tx/Rx 4T4R
Deployment Environment Outdoor
Supply Voltage -48.0 VDC
Max RF Output Power 100W
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Product: AHNA AirScale RRH 4T4R n30 100W

1.3.2 Photographs

PUBLIC Page 6 of 45



Title 47 Code of Federal Regulations Test Report

1.4 Test Requirements

Global Product Compliance Laboratory

Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

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 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, American National Standard for Compliance Testing of Transmitters Used in
Licensed Radio Services

e ANSIC63.4-2014, 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

PUBLIC
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Title 47 Code of Federal Regulations Test Report

Global Product Compliance Laboratory

Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

1.6 MEASUREMENT UNCERTAINTY

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 1.78 dB
Conducted Spurious Emissions | 10 kHzto 1 MHz | 1 GHz to 10 GHz ’
TMHz 10 GHz to 40 GHz:
RF Power 10 Hzto 20 MHz | 50 MHz to 18 GHz 0.5dB
1.7 Executive Summary
Requirement Description Result
47 CFR FCC 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.

PUBLIC
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

1.8 Test Configurations

Test Setup for all Antenna Port Measurements

MXA Signal Analyzer Dawer MEtar

E .

et NN\
samman mr O= FEEEE
Sooooa » T »

i Test Calibrated

EqL“pment Coupler Attenuation
Under
TeSt Reflected Test Port Power Sensor
J4r Incident

Output
Port

Directional Coupler

Calibrated
Attenuation

Test Setup for Frequency Stability

GPS T

EIESIESIE

@@ AHNA

FYGM MXA
AMIA
ABIL
RF 1 RF 2 E’
10MHz POWER
ASIK " EXTREF SUPPLY
SIN SOUT FCLK TG
7 |

PUBLIC Page 9 of 45



Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

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 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.

The Maximum Average RF Power Values are bolded in each configuration.

Tabular Data - Channel RF Power

Single Carrier- Signal BW 5MHz
Test Model 3.1 Test Model 1.1 Test Model 3.1a
Modulation 64QAM Modulation QPSK Modulation 256QAM
Channel Frequency 2352.5MHz Channel Frequency 2355MHz Channel Frequency 2357.5MHz
TX Port (dBm) TX Port (dBm) TX Port (dBm)
1 44.21 1 43.99 1 44,07
2 43.79 2 43.46 2 43.68
3 43.60 3 43.14 3 43.37
4 44.26 4 44,08 4 44.42
Total Power Total Power Total Power
(dBm) 50.00 (dBm) 49.71 (dBm) 49.93
Total Power (W) 99.93 Total Power (W) 93.50 Total Power (W) 98.32

Single Carrier - Signal BW 10MHz

Test Model 3.1
Modulation 64QAM
Channel Frequency 2355MHz

TX Port (dBm)

1 44,05

2 43.66

3 43.34

4 44,04

Total Power (dBm) 49.81
Total Power (W) 95.63

Dual Carrier - Signal BW 5+5 MHz

Test Model 3.2
Modulation QPSK/16QAM
Channel Frequency 2352.5 + 2357.5 MHz

TX Port (dBm)

1 43.95

2 43.59

3 43.18

4 43.77

Total Power (dBm) 49.66
Total Power (W) 92.37
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Title 47 Code of Federal Regulations Test Report

Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

Channel RF Power - Plots

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.

Single Carrier - 5 MHz BW

Test Model 3.1
Modulation 64QAM
Channel Frequency 2352.5MHz
TX4

Test Model 1.1
Modulation QPSK
Channel Frequency 2355MHz
TX4

o Keysight Spectrum Anabyzer - Channel Power ===
02:10:30 PMNov 12, 2020
Radio Std: None

Center Freq 2.352500000 GHz 352500000 GHz
AvglHold:>101101
Ext Gain: -53.70 B _Radio Device: BTS
2.3545972 GHZ
25.509 dBm

AFGainiow | #Atten: 4 dB

Ref 41,00 dBm

Span 7.5 MHz

#Res BW 51 kHz #VBW 3 MHz Sweep 3.434 ms

Channel Power Power Spectral Density

44.26 dBm /5 MHz 37.27 dBm /MHz

wsa| LFile <PSD_TM3 1TX4_1C_SMBW 2352 2352 state> saved BSTATUS

o Kaysight Spectrurn Analyzar - Channel Powser == s
01:33:40 PMNov 12, 2020
Radio Std: None Frequsncy

.Cemer Freq 2.355000000 GHz nter Freq: 2.355000000 GHz
g: Free Run AvglHold:>101/101
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Center Freq

2355000000 GHz|
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H#Res BW 51 kHz
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#VBW 3 MHz Sweep 3.434 ms

Channel Power

Power Spectral Density

44.08 dBm /5MHz 37.09 dBm /MHz

wsc 1 File <PSD_TM1_1 TX4_1C_SMBW 2355_ 2355 state> saved A

Test Model 3.1a
Modulation 256QAM
Channel Frequency 2357.5MHz
TX4

BB eyt Specum Rraer  Crand Pt =
02:37:01 PMNov 12, 2020
Radio Std: None

Center Freq 2.357500000 GHz

nter Freq: 2.367500000 GHz
e
FFGainLow 4dB

ee Run AvglHold:>1011101
Ext Gain: -53.70 dB _Radio Device: BTS
Mkr1 2.3561415 GHZ

Ref 41.00 dBm 25.849 dBm

Center 2.358 GHz
#Res BW 51kHz

Span 7.5 MHz
Sweep 3.434 ms|

#VBW 3 MHz
Channel Power

44.42 dBm /5 MHz

Power Spectral Density

37.43 dBm /MHz
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Title 47 Code of Federal Regulations Test Report

Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

Single Carrier - 10 MHz BW

Test Model 3.1
Modulation 64QAM

Channel Frequency 2355MHz

X1

. Keysight Spectrum Anabyzer - Channel Power

[ | O]

() RF AC
Center Freq 2.355000000 GHz

Ref 41.00 dBm

Center 2.355 GHz
#Res BW 100 kHz

Channel Power

44.05 dBm /10 MHz

E iJFile <PSD_TM3_1TX1_1C_10MBW_ 2355 TX4 2355 state> saved ﬁ@s‘m‘ms

04:32:51 PMNov 12, 2020
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Power Spectral Density

34.05 dBm /MHz

Dual Carrier - 5+5 MHz BW

Test Model 3.2
Modulation QPSK/16QAM

Channel Frequency 2352.5 + 2357.5 MHz

TX1

| Keysight Spectrum Analyzer - Channel Power
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Mkr1 2.3579756 GHz
23.818 dBm

[12:25:13 PMNov 16, 2020
Radio Std: None

Frequency

#Atten: 4 dB
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2.355000000 GHz
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#VBW 3 MHz Sweep 6.871ms

Power Spectral Density

33.95 dBm /MHz
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

2.1.1 Peak-to-Average Power Ratio (PAPR) - Plots

The Peak-to-Average Power Ratio (PAPR) was evaluated per KDB 971168 for 5, 10, and 5+5 MHz bandwidth.
The PAPR values of all carriers measured are below 13dB.

Single Carrier - 5 MHz BW
Test Model 3.1, Modulation 64QAM, Channel Frequency 2352.5MHz, TX1

w Keysight Spectrum Analyzer - Power Stat CCDF =] ==
{ RF 500 AC | SENSE:INT] | 02:15:09 PMNov 12, 2020
Center Freq 2.352500000 GHz nter Freq: 2.352500000 GHz Radio Std: None Frequency
== g: Free Run Counts:10.0 M/10.0 Mpt

#FGain:Low #Atten: 8 dB Ext Gain: -53.90 dB

Average Power i
[*] 100 % Gaussian

CenterFreq
44.06 dBm 2.352500000 GHz
37.44 % at 0dE

10.0 % 3.66 dB

1.0% 6.44 dB
0.1% 7.10dB
0.01 % 7.27 dB
0.001% 7.35dB
0.0001% 7.41dB

Peak 7.42 dB |/0.0001 % 0dB
51.48 dBm Info BW 5.0000 MHz

MSG Ilbsmms

Single Carrier - 5 MHz BW
Test Model 1.1, Modulation QPSK, Channel Frequency 2355MHz, TX1

L Keysight Spectrum Analyzer - Power Stat CCDF felal=s
(! RF 500 AC | SENSE:INT] | 01:39:26 PM Nov 12, 2020
Center Freq 2.355000000 GHz nter Freq: 2.355000000 GHz Radio Std: None Frequency
== g: Free Run Counts:10.0 M/10.0 Mpt

#|FGain:Low #Atten: 8 dB Ext Gain: -53.90 dB

Average Power i
g 100 % Gaussian

43.88 dBm
37.25 % at 0dH

10.0 % 3.65dB
1.0% 6.53 dB
0.1% 7.10 dB
0.01 % 7.15dB
0.001% 7.18dB
0.0001% 7.19dB

Peak 7.19 dB }|0.0001 % 0dB
51.07 dBm Info BW 5.0000 MHz

MSG Ilbs‘m‘rus
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

Single Carrier - 5 MHz BW
Test Model 3.1a, Modulation 256QAM, Channel Frequency 2357.5MHz, TX1

. Keysight Spectrum Analyzer - Power Stat CCDF fela==
(! RF 500 AC | SENSE:INT] | 02:39:15 PM Nov 12, 2020
Center Freq 2.357500000 GHz nter Freq: 2.357500000 GHz Radio Std: None Frequency
g: Free Run Counts:10.0 M/10.0 Mpt

——
#|FGain:Low #Atten: 8 dB Ext Gain: -53.90 dB

Average Power i
[+] 100 % Gaussian

Center Freq
43.99 dBm 2357500000 GHz
37.21 % at 0dE

10.0%  3.65dB
1.0% 6.49 dB
0.1% 7.16 dB
001% 7.34dB
0.001% 7.41dB| 0001%
0.0001 % 7.44dB

Peak 7.45 dB ||0.0001 % TdE
51.44 dBm Info BW 5.0000 MHz

MSG Ilbs‘m‘rus

Single Carrier - 10MHz BW
Test Model 3.1, Modulation 64QAM, Channel Frequency 2355MHz, TX4

s Keysight Spectrum Analyzer - Power Stat CCDF =] s
() RF 50Q AC | SENSE:INT] | 04:35:39 PM Nov 12, 2020
Center Freq 2.355000000 GHz nter Freq: 2.355000000 GHz Radio Std: None Frequency
== g: Free Run Counts:10.0 M/10.0 Mpt

#IFGain:Low #Atten: 8 dB Ext Gain: -53.90 dB

A P i
verage Power 100 5, aussian

CenterFreq
44.07 dBm 2355000000 GHz
37.44 % at 0dE

10.0% 3.64dB
1.0% 6.45dB
0.1% 7.16 dB

0.01 % 7.35dB
0.001% 7.45dB
0.0001 % 7.48dB

Peak 7.49 dB |(0.0001 %"=
51.56 dBm Info BW 10.000 MHz

MSG IlksTATUS
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

Dual Carrier - 5+5 MHz BW

Test Model 3.2, Modulation QPSK/16QAM, Channel Frequency 2352.5 + 2357.5 MHz, TX1

[ Keysight Spectrum Analyzer - Power Stat CCDF B
7 SENSE:INT| [ [12:30:09 PMNov 16, 2020
Center Fre: Center Freq: 2.357500000 GHz Radio Std: None
—— Trig: FreeRun Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 8 dB Ext Gain: -53.90 dB

Frequency

Average Power Gaussian
g 100 %

Center Freq
41.31 dBm 2,357500000 GHz
37.05 % at 0dB

10.0% 3.66 dB
1.0% 6.54 dB
0.1% 7.84dB
0.01% 8.52dB
0.001% 8.83dB
0.0001% 9.15dB

Peak 9.19dB
50.50 dBm
0.0001 % 0dB

Info BW 5.0000 MHz

nsc [y status
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

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 64QAM
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=3

Fing 0 dBm
5

Rng 0 dBm
-6 ALL POINTS
dBm

Loghag

I wreee I svmcar o
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Modulation QPSK/16QAM

File Edit Control Source Input MeasSetup Trace Markers  Window  Utilities Help

1] Fpwr -] @[cujoe . imes-22 (RIS 0 [ MR U A

A: OFDM Meas

=2

Rnag 0 dBm

Maaciramant nancer f I wrees | avencar o

Modulation 256QAM

File Edit Control Source Input MeasSetup Trace Markers  Window  Utilities Help

=2

[ Fowr -] @|cajoe ime-2 (RS 0 (MR JA

A: OFDM Meas

Rng 0 dBm

TimeLen

2.3575 (iHz]

Maaciraman: # nancar f I wrees | avemncar o
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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

C:—r(i):rs Si%:li:jw Mo;r:Is(tTM) Modulation Channel Frequency (MHz) TX Occupied BW (MHz)
1 5 3.1 64QAM 2352.5 1 4.4633
1 5 1.1 QPSK 2355 1 4.4608
1 5 3.1a 256QAM 2357.5 1 4.4557
1 10 3.1 64QAM 2355 4 9.2639
2 5+5 3.2 QPSK/16QAM 2352.5 +2357.5 1 9.425
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4.1.1 Occupied Bandwidth - Plots

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.

Single Carrier - 5 MHz BW
Test Model 3.1, Modulation 64QAM, Channel Frequency 2352.5MHz, TX1

-]
RF 50 Q | SENSE:INT] | 02:16:51 PMNov 12, 2020
Center Freq 2 52500000 GHz nter Freq: 2.352500000 GHz Radio Std: None Frequency
== g: Free Run Avg|H 00/100
#FGain:Low #Atten: 4 dB Ext G 3.90 dB Radio Device: BTS

Ref 41.00 dEBm

CenterFreq
2.352500000 GHz

Center 2.353 GHz Span 15 MHz
VBW 510 kHz Sweep 6.933 ms|

Occupied Bandwidth Total Power 44.2 dBm
4.4633 MHz

Transmit Freq Error -2.289 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.708 MHz xdB -26.00 dB

MSG gsmms

Single Carrier - 5 MHz BW
Test Model 1.1, Modulation QPSK, Channel Frequency 2355MHz, TX1

[ |5l
( RF 500 AC | SENSE:INT] | 01:39:14 PMNov 12, 2020
Center Freq 2.355000000 GHz nter Freq: 2.355000000 GHz Radio Std: None Frequency
g: Free Run Avg|Held: 100/100
#FGain:Low #Atten: 4 dB Ext G 3.90 dB Radio Device: BTS

Ref 41.00 dBm

Center 2.355 GHz Span 15 MHz
VBW 510 kHz Sweep 6.933 ms

Occupied Bandwidth Total Power 44.0 dBm
4.4608 MHz

Transmit Freq Error -5.823 kHz % of OBW Power 99.00 %

x dB Bandwidth 4.707 MHz xdB -26.00 dB

MSG EE STATUS.
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Single Carrier - 5 MHz BW
Test Model 3.1a, Modulation 256QAM, Channel Frequency 2357.5MHz, TX1

. Keysight Spectrum Analyz (up\ed B

[ ] e

(! | SENSE:INT] |

02:39:05 PM Nov 12, 2020

er Freq: 2.357500000 GHz

Avg|Hold: 100/100
3.90 dB Radio Device: BTS

Ref 41.00 dEBm

Center 2.358 GHz
VBW 510 kHz

Occupied Bandwidth Total Power

4.4557 MHz
-6.533 kHz
4.670 MHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Center Freq
2.357500000 GHz

Span 15 MHz
Sweep 6.933 ms|

44.1 dBm

99.00 %
-26.00 dB

MSG ESTATUS

Single Carrier - 10MHz BW

Test Model 3.1, Modulation 64QAM, Channel Frequency 2355MHz, TX4
=

Frequency

Keys\ght Spe(lrumAnalyzer O((up\ed BW

| SENSE:INT] |
nter Freq: 2.355000000 GHz
== Free Run Avg|Hold: 100/100
#Atten: 4 dB Ext Gain: -63.90 dB Radio Device: BTS

04:36:04 PMNov 12, 2020
Radio Std: None

Ref 41.00 dBm

CenterFreq
2.355000000 GHz

Center 2.355 GHz

#Res BW 100 kHz VBW 1 MHz

Total Power 44.1 dBm

Occupied Bandwidth
9.2639 MHz
934 Hz
9.637 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG i@ STATUS.
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Dual Carrier - 5+5 MHz BW
Test Model 3.2, Modulation QPSK/16QAM, Channel Frequency 2352.5 + 2357.5 MHz, TX1

#IFGain:Low

Ref 41.00 dBm

Occupied Bandwidth

SENSE:INT] |

[12:29:57 PMNov 16, 2020

Center Freq: 2.355000000 GHz
—— Trig: Free Run
#Atten: 4 dB

VBW 510 kHz

Total Power

9.4250 MHz

Transmit Freq Error
x dB Bandwidth

4.833 kHz
9.701 MHz

% of OBW Power
xdB

Radio Std: None Frequency

Avg|Hold: 100100
Ext Gain: -53.90 dB

Radio Device: BTS

Center Freq
2.355000000 GHz|

44.0 dBm

99.00 %
-26.00 dB
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4.2 Edge of band Emissions

The Edge of Band emissions of the EUT at the external antenna connector (EAC) were measured using a
Keysight MXA Signal Analyzer. The RF power level was continuously measured using a RF broadband power
meter. The RF output from the EAC port to signal analyzer was reduced (to an amplitude usable by the signal
analyzer) by using a calibrated attenuator and test coupler. The path attenuation was offset on the display
and the signal for the carrier was adjusted to the corrected RF power level for the resolution bandwidth used
for the transmit signal. All mask values were adjusted based upon the designated signal bandwidth and
measurement bandwidths. The Top of Mask corresponds to the set rated power level as confirmed by the RF
power meter.

4.2.1 Edge of Band Emissions - Plots.
All of the measurements met the requirements of Part 27.53 when measured per Part 2.1049.

Single Carrier - 5 MHz BW
Test Model 3.1, Modulation 64QAM, Channel Frequency 2352.5MHz, TX1
e KEysight Spectrum Analyzer - Spectrum Emission Mask E@
RF 50Q AC [ SENSE:INT] | 02:19:43 PM Nov 12, 2020

Center Freq 2.352500000 GHz nter Freq: 2.352500000 GHz Radio Std: None Frequency

== g: Free Run Avg: 100.00% of 100
PASS IFGain:Low  #Atten: 4 dB Ext Gain: -53.50 dB Radio Device: BTS

Ref 41.0 dBm

Center Freq
2.352500000 GHz

Center 2.353 GHz

Total Power Ref 4368 dBm/ 5MHz

Lower <- Peak > Upper
Integ BW dBm ALim(dB) Freq (Hz) dBm  ALim(dB)
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Single Carrier - 5 MHz BW
Test Model 1.1, Modulation QPSK, Channel Frequency 2355MHz, TX1

(= e =]

e Keysight Spectrurm Analyzer - Spectrurn Emission Mask

SENSE:INT]

01:40:52 PM Nov 12, 2020

Frequency

Center Fre

Ref 41.0 dBm

Center 2.355 GHz

Total Power Ref 4354 dBm/

Start Freq Stop Freq Integ BW

[
nter Freq: 2.355000000 GHz
Free Run
Ext G

5MHz

Lower <-

dBm ALim(dB) Freq (Hz)

Avg: 100.00% of 100

Radio Std: None

50dB R

Center Freq
2.355000000 GHz

Uppe

> r
iBm  ALim(dB) Freq (]

Single Carrier - 5 MHz BW
Test Model 3.1a, Modulation 256QAM, Channel Frequency 2357.5MHz, TX1

- Keysight Spectrum Analyz

ectrurn Erission Mask

(= e =]

| SENSE:INT]

02:42:13 PM Nov 12, 2020

[
nter Freq: 2.357500000 GHz

Radio Std: None Frequency

IFGain;Low

Ref 41.0 dBm

Center 2.358 GHz

Total Power Ref 4402 dBm/

Start Freq Stop Freq Integ BW

Free Run
#Atten: 0 dB

5MHz

dBm ALim(dB)

Avg: 100.00% of 100
Ext Gain: -53.90 dB Radio Device: BTS

Center Freq
2.357500000 GHz

Freq (Hz)

Freq Offset
0 Hz
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Single Carrier - 1T0MHz BW
Test Model 3.1, Modulation 64QAM, Channel Frequency 2355MHz, TX4

e Keysight Spectrurm Analyzer - Spectrurn Emission Mask

(= e =]

RF AC

| SENSE:INT]

04:38:51 PM Nov 12, 2020

Center Freq 2.355000000 GHz

IFGain;L

Ref 41.0 dBm

Center 2.355 GHz

Total Power Ref 4416dBm/ 10 MHz

Integ BW dBm

p Freq
0 MHz 100 z

nter Freq: 2.355000000 GHz
Avg: 100.00% of 25
-53.90 dB Radio Device: BTS

Free Run

4dB Ext Gain:

Lower

ALim(dB) Freq (Hz)

Frequency

Radio Std: None

Center Freq
2.355000000 GHz

Upper
ALim(dB)  Freq (|

Dual Carrier - 5+5 MHz BW
Test Model 3.2, Modulation QPSK/16QAM, Channel Frequency 2352.5 + 2357.5 MHz, TX1

' Keysight Spectrum Analyzer - Spectrum Emission Mask

o | & e

SENSE:INT]

[12:32:10 PM Nov 16, 2020

IFGain:Low

[
Center Freq: 2.355000000 GHz
) Trig: Free Run
#Atten: 4 dB

Radio Std: None Frequency

Avg: 98.07% of 256
Ext Gain: -63.90 dB

Radio Device: BTS

Ref 41.0 dBm

Center 2.355 GHz

Total Power Ref 4396 dBm/ 10MHz

Start Freq
025 MHz

Stop Freq Integ BW

dBm
51 Hz 35.0

Lower

ALim(dB)

Freq (Hz)
-5.060 M

CenterFreq
2355000000 GHz

CF Step
2.005000 MHz

Upper

ALim(dB Freq Offset

0Hz

Freq (Hz)
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5. FCC Section 2.1051 - Spurious Emissions at Transmit Antenna Port

5.1 Measurement of Spurious Emissions at Transmit Antenna Port

Spurious Emissions at the transmit-antenna terminals were investigated over the frequency range of 10 MHz
to beyond the 10th harmonic of the specific transmit band. Carrier Bandwidth is exempt. For this band of
operation, the measurements were performed up to 24 GHz. Measurements were made using a Keysight MXA
Signal Analyzer. The RF output from the transmitter was reduced (to an amplitude usable by the receivers)
using calibrated attenuators. The RF power level was continuously monitored via a coupled RF Power Meter.

The required emission limitation is specified as appropriate in 27.53. The measured spurious emission levels
were plotted for the frequency range as specified in 2.1057. Data below documents performance up to 24
GHz. The limit is derived using the MIMO rule 10 Log (n for limits with n=4.

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.
Single Carrier - 5 MHz BW
Test Model 3.1
Modulation 64QAM
Channel Frequency 2352.5MHz
X1
9KHz - 150kHz 150kHz — 30MHz
[ Keysight Spectrum Analyzer - Spurious Emssions =

IFGain:Low

Ref 0.00 dBm

Range Frequency
1 11.00 kHz
1 9.028 kHz
il 70.05 kHz
1 14.18 kHz
1 62.11 kHz
1 54.85 kHz
1 41.46 kHz

msc | isFile <Spurious TM3_1_1C_SMBW 2352 TX1 0_to_0.state> saved

Center Freq:-2 352500000 GHz
AvglHold: 50/50
Ext Gain: -49.00dB  Radio Device: BTS

= Trig: Free Run
#Atten: 0 dB

Amplitude
-32.29 dBm
-35.76 dBm
-38.77 dBm
-39.08 dBm
-39.82 dBm
-39.94 dBm
-40.18 dBm

Limit

-19.00 dBm
-19.00 dBm
-19.00 dBm
=19.00 dBm
=19.00 dBm
=19.00 dBm
=19.00 dBm

04:15:05 PMMov 16, 2020
Radio Std: None

Stop 150 kHz,

FFT
A Limit
13.20 dB
+16.76 dB
110.77 dB
+20.08 dB
+20.82 dB
120.94 dB
+21.18 dB

STaTUs 1 DC Coupled

= [ Keysight Spectrum Analyzer - Spurious Emissians

IFGain:Low

Ref 0.00 dBm

Range Frequency
1 150.0 kHz
1 279.8 kHz
1 173.9 kHz
1 560.4 kHz
1 199.3 kHz
1 211.2kHz
1 251.5 kHz

Center Freq: 2.352500000 GHz

= Trig: Free Run
#Atten: 0 dB

Amplitude
-35.33 dBm
-37.21 dBm
-38.09 dBm
-39.21 dBm
-39.33 dBm
-40.68 dBm
-41.58 dBm

msc isFile <Spurious TM3_1_1C_SMBW 2352 TX1 0_to_30.slate> saved

AvglHold: 50/50
Ext Gain: -49.00dB  Radio Device: BTS

Limit

-19.00 dBm
-19.00 dBm
-19.00 dBm
=19.00 dBm
=19.00 dBm
=19.00 dBm
=19.00 dBm

04:15:09 PMMov 16, 2020
Radio Std: None

Stop 30 MHz

FFT
A Limit
-16.33 dB
18.21 dB
+10.00 dB
+20.21 dB
+20.33 dB
+21.68 dB
122.58 dB

STaTUs 1 DC Coupled
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30MHz - 1GHz

[ Keysight Spectrum Analyzer - spurious Emissions

04:15:18 PM Now 16, 2020
Radio Std: None

Conter Freq; 2.352500000 GHa
Center Freq 2.352500000 GHz e Free ur Avolhisid: 50150

==
IF Gain:Low #Aten: 0 dB Ext Gain: -49.10dB  Radio Device: BTS

857.60 MHz

Ref 0.00 dBm -50.930 dBm)|

Range Frequency
857.6 MHz
798.0 MHz
828.7 MHz
790.7 MHz
854.5 MHz
902.7 MHz
829.4 MHz

Amplitude Limit A Limit

-50.93 dBm 19.00dBm  -31.93dB
51,06 dBm 119.00dBm  -32.06 dB FierType,
5112 dBm -10.00dBm  -32.12d8 o

-51.14 dBm 119.00dBm  -32.14 dB
-51.14 dBm -19.00 dBm -32.14dB
+51.15 dBm 119.00dBm  -32.15dB
-51.18 dBm =19.00 dBm

2.2GHz - 2.285GHz

04:06:06 P Now 16, 2020

Radio Std: None

[ Keysight Spectrum Analyzer - Spuious Emissions

Center Freq 2.352500000 GHz

req: 2.352500000 GHz
== Run
IFGain:Low #Aten: 0 dB

AvglHold: 50150
Ext Gain: -22.60 dB

Ref -30.00 dBm

Range Frequency
2,268 GHz
2.277 GHz
2.271 GHz
2.279 GHz
2.272 GHz
2.262 GHz
2.275GHz

3 ile <Spurious_TM3_1_1C_SMBW_2352_TX1_2200_to_2285 slate> saved @

Amplitude Limit A Limit

-65.69 dBm -51.00 dBm -14.69 dB
-65.81 dBm -51.00 dBm -14.81d8
-65.83 dBm -51.00 dBm -14.83 dB
-65.86 dBm -51.00 dBm -14.86 dB
-65.87 dBm -51.00 dBm -14.87 dB
-65.88 dBm -51.00 dBm -14.88 dB
-65.90 dBm -51.00 dBm -14.90 dB

2.288GHz - 2.3GHz

[ Keysight Spectrum Analyzer - spurious Emissions |
04:06:10 PM Now 16, 2020

Radio Std: None

Center Fraq: 2.352500000 GHz
Center Freq 2.352500000 GHz g e Avolhiokd: 50150

=
IFGain:Low ___ #Atten: 0 dB Ext Gain: -22.80 4B Radio Device: BTS
2.2933 GHz

Ref 0.00 dBm -65.327 dBm)|

Range Frequency
2.203 GHz
2.294 GHz
2.298 GHz
2.300 GHz
2.298 GHz
2.295GHz
2.290 GHz

3 ile <Spurious_TM3_1_1C_SMBW_2352_TX1_2287_to_2300 state> saved ig

Amplitude Limit A Limit

-65.33 dBm -46.00 dBm -19.33 dB
-65.39 dBm -46.00 dBm -19.39 d8
-65.39 dBm -46.00 dBm -19.39 dB
-65.40 dBm -46.00 dBm -19.40 dB
-65.42 dBm -46.00 dBm -19.42 dB
-65.47 dBm -46.00 dBm -19.47 dB
-65.57 dBm -46.00 dBm -19.57 dB

FIItErTWe‘
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1GHz - 2.2GHz

[ Keysight Spectrur Ansiyze - Sputious Emissons

04:15:20 PM Now 16, 2020

Center Freq: 2352500000 GHz Radio Std: None

Center Freq 2.352500000 GHz i Avaltiod: 58080
\FGain:Low  #Atten: 0 dB Ext Gain: -50.70 4B Radlo Device: BTS Range
2.1603 GHZ z
-37.464 dBm)|

Ref 0.00 dBm

Stop 2.2 GHz

Amplitude Limit A Limit
-37.46 dBm -19.00 dBm -18.46 dB
-37.63 dBm -19.00 dBm -18.63 dB
-37.64 dBm -19.00 dBm -18.64 dB
-37.64 dBm -19.00 dBm -18.64 dB
-37.69 dBm -19.00 dBm -18.69 dB
-37.69 dBm -19.00 dBm -18.69 dB
-37.70 dBm -19.00 dBm

Frequency
2.160 GHz
2.138 GHz
2.154 GHz
2.140 GHz
2.142 GHz
2170 GHz
2.132 GHz

2.285GHz - 2.288GHz

[ Keysight Spectrum Analyzes - Spuaious Emissions
04:06:08 PM Nov 16, 2020

Radio Std: None Frequency

2.382500000 GH;
Center Freq 2.352500000 GHz "'ﬁ‘lm X H:m e

e
IFGaln:Low Ext Gain: -22.80 4B Radio Device:
2.2861 GHz
Ref 0.00 dBm -65.343 dBm|
Center Freq
2352500000 GHz

Amplitude Limit A Limit

-65.34 dBm -48.00 dBm -17.34 dB
-65.66 dBm -48.00 dBm -17.66 dB
-65.67 dBm -48.00 dBm -17.67 dB
-65.72 dBm -48.00 dBm -17.72dB
-65.73 dBm -48.00 dBm -17.73dB
-65.74 dBm -48.00 dBm -17.74 dB
-65.77 dBm -48.00 dBm A7.77dB

Frequency
2,286 GHz
2.285 GHz
2.287 GHz
2.287 GHz
2.286 GHz
2.285GHz
2.286 GHz

J Spurious_TM3_1_1C_SMBW _2352 TX1_2285 lo_2287 slale> saved @

2.3GHz - 2.305GHz

== Keysight Spectrum Analyzes - Spurious Emissions ===
7 ERSEIN 04:08:12 PHNow 16, 2020
Center Freq 2.352500000 GHz Freq: 2.352500000 GHz Radio Std: None Range Table
s : Run Avg|Hold: 50150
FGain:Low 4B Ext Gain: -22.80 48 Radlo Device: BTS Range|

Ref 0.00 dBm

Stop 2,305 GHz

Amplitude Limit A Limit

Frequency
2.302 GHz
2.303 GHz
2.300 GHz
2.303 GHz
2.305 GHz
2.304 GHz
2.301 GHz

3 Spurious_TM3_1_1C_SMBW_2352_TX1_2300_to_2305 state> saved ig

-65.42 dBm
-65.46 dBm
-65.49 dBm
-65.60 dBm
-65.60 dBm
-65.61 dBm
-65.61 dBm

-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm

-46.42 dB
-46.46 dB
-46.49 dB
-46.60 dB
-46.60 dB
-46.61 dB
-46.61 dB
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2.305GHz - 2.32GHz

[ Keysight Spectrum Analyzer - spurious Emissions =
04:06:14 PM Now 16, 2020

Radio Std: None

Center Freq: 2.382500000 GHz
Trig: Free Run AvglHold: 50/50
Ext Gain: -23.80dB  Radio Device: BTS

2.3062 GHz

Center Freq 2.352500000 GHz

==
IFGain:Low #Atten: 0 dB

Ref 0.00 dBm

Stop 2.32 GHz,

Amplitude Limit A Limit

-64.13 dBm -19.00 dBm 4513 dB
-64.37 dBm -19.00 dBm -45.37 dB
-64.43 dBm -19.00 dBm -45.43 dB
-64.47 dBm -19.00 dBm -45.47 dB
-64.55 dBm -19.00 dBm -45.55 dB
-64.58 dBm -19.00 dBm -45.58 dB
-64.63 dBm -19.00 dBm -45.63 dB

Range Frequency
2.306 GHz
2,314 GHz
2.306 GHz
2.307 GHz
2.306 GHz
2.315GHz
2.313 GHz

3 L/File <Spurious_TM3_1_1C BW_2352_TX1_2305 to_2320 slate> saved @

FIIterType’

2.36GHz - 2.363GHz

[ Keysight Spectruen Analyzer - Spusious Emissians ===

$4:06:18 P Now 16, 2020
Radio Std: None Range Table

Center Freq 2.352500000 GHz

req: 2.352500000 GHz
== Run
[FGalncLow __ #Atten: 048

AvglHold: 50150
Ext Gain: -28.40 4B Radio Device: BTS
2.3674 GHz

Ref 0.00 dBm -57.720 dBm|

Stop 2.363 GHz|

Amplitude Limit A Limit

-57.72 dBm -19.00 dBm -38.72 dB
-57.77 dBm -19.00 dBm -38.77 dB
-57.86 dBm -19.00 dBm -38.86 dB
-57.95 dBm -19.00 dBm -38.95dB
-57.96 dBm -19.00 dBm -38.96 dB
-57.97 dBm -19.00 dBm -38.97 dB
-58.03 dBm =19.00 dBm -39.03 dB

Range Frequency
2,361 GHz
2.361 GHz
2.361 GHz
2.360 GHz
2.361 GHz
2.362 GHz
2.361 GHz

3 ile <Spurious_TM3_1_1C_SMBW_2352_TX1_2360_lo_2362 slate> saved @

FIItarType'

2.365GHz - 2.368GHz

[ Keysigh Spectrum Anabyzer - Spurious Emissons
04:06:22 PM Now 16, 2020

Center Freq 2.352500000 GHz Center Fraq: 2.352500000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 50/50

==
IFGain:Low #Atten: 0 dB Ext Gain: -23.00 dB  Radio Device: BTS

Ref 0.00 dBm

Stop 2,368 GHz|

Amplitude Limit A Limit

-64.44 dBm -46.00 dBm -18.44 dB
-64.50 dBm -46.00 dBm -18.50 dB8
-64.53 dBm -46.00 dBm -18.53 dB
-64.54 dBm -46.00 dBm -18.54 dB
-64.54 dBm -46.00 dBm -18.54 dB
-64.56 dBm -46.00 dBm -18.56 dB
-64.57 dBm -46.00 dBm -18.57 dB

Range Frequency
2.367 GHz
2.366 GHz
2.366 GHz
2.367 GHz
2.366 GHz
2.367 GHz
2.367 GHz

ile <Spurious_TM3_1_1C BW_2352_TX1_2365_to_2367 state> saved ig

FIIterType’
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2.32GHz - 2.345GHz

[ Keysight Spectrum Analyze - Sputious Emissons
Center Freq: 2.382500000 GHz
Center Freq 2.352500000 GHz Trig: Fres fun AvglHold: 50/50

=
F Gain:Low #Aten: 0 dB Ext Gain: -2340dB  Radlo Device: BTS
2.3449 GHzliPes

Ref 0.00 dBm

3

Stop 2.345 GHz

Frequency
2.345 GHz
2.345 GHz
2.341 GHz
2.343 GHz
2.340 GHz
2.343 GHz
2.345 GHz

Amplitude Limit A Limit

-61.54 dBm -51.00 dBm -10.54 dB
-63.75 dBm -51.00 dBm -12.75d8
-63.87 dBm -51.00 dBm -12.87 dB
-64.05 dBm -51.00 dBm -13.05d8
-64.13 dBm -51.00 dBm -13.13 dB
-64.20 dBm -51.00 dBm -13.20 dB
-64.23 dBm -51.00 dBm 3 dB

-61.540 dBm)| eed——

FlllerType>

04:06:16 PM Now 16, 2020
Radio $td: None inge Table

Range|

Res BW|
1.0000 MHz|

Man|

Video BW|
3.0000 MHz
Man

Gaussian

More
10f3

Msc iFile <Spurious TM3_1_1C_SMBW 2352 TX1 2320 lo_2345.slate> saved QSTATUS 49 Input Overload; ADC over range |

2.363GHz - 2.365GHz

04:06:20 PM Now 16, 2020

Radio Std: None

[ Keysight Spectrum Analyzes - Spuaious Emissions
req: 2.352500000 GHz
Run

Center Freq 2.352500000 GHz
e AvglHold: 50150
IF Gain:Low Ext Gain: -23.50dB  Radio Device: BTS
2.3629 GHZ|

Ref 0.00 dBm .852 dBm)|

Stop 2.365 GHz

Frequency
2,363 GHz
2.363 GHz
2.364 GHz
2.364 GHz
2.364 GHz
2.363 GHz
2.365GHz

J Spurious TM3_1_1C BW_2352_TX1_2362_lo_2365 slate> saved @

Amplitude Limit A Limit

-63.85 dBm -31.00 dBm -32.85dB
-63.86 dBm -31.00 dBm -32.86 dB
-63.90 dBm -31.00 dBm -32.90 dB
-63.91 dBm -31.00 dBm -32.91 dB
-64.08 dBm -31.00 dBm -33.08 dB
-64.14 dBm -31.00 dBm -33.14dB
-64.18 dBm -31.00 dBm -33.18 dB

3.0000 MHz|
Auto Man

Video BW|

FIImrTypa>
Gaussian

2.368GHz - 2.37GHz

[ Keysight Spectrum Analyze - Sputious Emissons

Center Freq 2.352500000 GHz

Freq: 2.362500000 GHz
Run AvglHold: 50/50

IFGain:Low -~ : dB Ext Gain: -22.80dB  Radio Device: BTS ng@
& = 1
2.3684 GHZ .
Ref 0.00 dBm -64.458 dBm]
StartFreq
2367500000 GHz
Stop Freq
2.370000000 GHz|
s
Res BW/
1.0000 MHz|
Auto Man
Stop 2.37 GHz —
3.0000 MHz|
Auto
Frequency  Amplitude Limit ALimit _”‘"
2.368 GHz -64.46 dBm 48.00dBm  -16.46 dB
2.368 GHz -64.51 dBm 48.00dBm  -16.51 dB Fiker Type,
2.368 GHz -64.74 dBm 48.00dBm  -16.74 d8 e
2.368 GHz -64.76 dBm -48.00 dBm -16.76 dB | ee—
2.369 GHz -64.76 dBm -48.00 dBm -16.76 dB More,
2.368 GHz -64.81 dBm 48.00dBm  -16.81dB P
2.368 GHz -64.82 dBm -48.00 dBm 16.82 dB

Spurious_TM3_1_1C_ BW_2352_TX1_2367_to_2370 state> saved ig

04:08:2¢ PH Now 16, 2020
Radio $td: None Range Table
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Title 47 Code of Federal Regulations Test Report

2.37GHz - 2.395GHz

ight Spectrum Antlyze: - Spurous Emissions
T 04:07:39 PM Now 16, 2020
Radio Std: None

Center Freq: 2.352500000 GHz
Trig: Fres Run ‘AvglHold: 50150
garten: 0 dB Ext Gain: -23.50 dB

Center Freq 2.352500000 GHz
PASS IFGain:Low

Ref 0.00 dBm

Stop 2.395 GHz|

Frequency
2.371 GHz
2.375 GHz
2.371 GHz
2372 GHz
2.376 GHz
2.377 GHz
2.382 GHz

Amplitude Limit A Limit
-64.11 dBm -51.00 dBm -13.11 dB
-64.17 dBm -51.00 dBm -13.17d8
-64.30 dBm -51.00 dBm -13.30dB
-64.32 dBm -51.00 dBm -13.32d8
-64.40 dBm -51.00 dBm -13.40 dB
-64.43 dBm -51.00 dBm -13.43dB
-64.45 dBm -51.00 dBm -13.45 dB

10GHz - 24GHz

[ Keysight Spectrun Anabyzes - Spurious Emissions
L 04:00:29 PM Now 16, 2020
Center Freq 2.355000000 GHz Radio Std: None

Center Freq: 2.355000000 GHz
== un
IFGain:Low

e Ri Avg|Hold: 5050
#Aten: 0 dB Ext Gain: -41.80dB  Radio Device: BTS
23.711 GHz
Ref 0.00 dBm -39.288 dBm

Frequency
23.71 GHz
20.56 GHz
20.61 GHz
20.61 GHz
20.63 GHz
23.72 GHz
23.77 GHz

Amplitude Limit A Limit

-39.290 dBm -19.00 dBm -20.29 dB
-30.34 dBm -19.00 dBm -20.34 dB
-39.43 dBm -19.00 dBm -20.43 dB
-39.47 dBm -19.00 dBm -20.47 dB
-39.53 dBm -19.00 dBm -20.53 dB
-39.53 dBm -19.00 dBm -20.53 dB
-39.57 dBm =19.00 dBm -20.57 dB

Range Table

PUBLIC

Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

2.395GHz - 10GHz

[ Keysight Spectrum Anshyzer - spurious Emissions =
: ; 04:15:29 PH ow 16, 2020
Radio Std: None Eag

Center Freq: 2.382800000 GHz
Trig: Fres Run ‘AvglHold: 50180
garten: 0 dB Ext Galn: 546045 Radio Devics: BTS

Center Freq 2.352500000 GHz

IFGain:Low

Ref 0.00 dBm

Range Frequency
3.165 GHz
3.166 GHz
3.194 GHz
3.164 GHz
7.060 GHz
3.160 GHz
7.059 GHz

Amplitude Limit A Limit
-33.31 dBm -19.00 dBm -14.31 dB
-33.42 dBm -19.00 dBm -14.42 dB
-33.52 dBm -19.00 dBm -14.52 dB
-33.55 dBm -19.00 dBm -14.55 dB
-33.55 dBm -19.00 dBm -14.55 dB
-33.56 dBm -19.00 dBm -14.56 dB
-33.56 dBm -19.00 dBm -14.56 dB

5s_TM3_1_1C_SMBW_2352_TX1_2385_to_10000.state> saved
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory

Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

Single Carrier - 10 MHz BW
Test Model 3.1
Modulation 64QAM
Channel Frequency 2355MHz
X1

9KHz - 150kHz

150kHz - 30MHz

[ Keysigh Spectrum Anstyzer - Spuriows Emissions

req: 2.385000000 GHz
Run AvglHold: 50150

&
Center Freq 2.355000000 GHz

IFGain:-Low

Ref 0.00 dBm

Limit
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm

Range Frequency
10.08 kHz
11.80 kHz
13.22 kHz
62.34 kHz
69.79 kHz
58.05 kHz
31.40 kHz

Amplitude
-35.22 dBm
-37.84 dBm
-39.03 dBm
-39.40 dBm
-39.67 dBm
-39.87 dBm
-40.34 dBm

Ext Gain: -49.00 dB

05 PM Hov 16, 2020
Radio Std: None

Radio Device: BTS

10.079 kHz
-35.218 dBm

A Limit

-16.22 dB
-18.84 dB
-20.03 dB
-20.40 dB
-20.67 dB
-20.87 dB
-21.34 dB

usc i/ File <Spurious_TM3_1_1C_10MBW_2355_TX1_0_to_0.state> saved sTaTUS | DC Coupled

Range Table

[ Keysight Spectrum Analyzer - spurious Emissons

eq; 2355000000 GHz
Avg|Hold: 50150

IFGain:Low Ext Gain: -49.00 dB

Ref 0.00 dBm

Start 150 kHz

Limit
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm

Range Frequency
153.0 kHz
279.8 kHz
560.4 kHz
188.8 kHz
248.5 kHz
218.7 kHz
233.6 kHz

Amplitude
-37.00 dBm
-37.07 dBm
-38.50 dBm
-39.11 dBm
-41.84 dBm
-41.91 dEm
-42.12 dBm

= PM Hov 16, 2020
Radio Std: None

Radio Device: BTS

Stop 30 MHz,
FFT

A Limit

-18.00 dB
-18.07 dB
-19.50 dB
-20.11dB
-22.84 dB
-22.91dB
-23.12dB

msc iJFile <Spurious_TM3_1_1C_10MBW_2355_TX1_0_to_30.state> saved S1ATUS ! DC Coupled

30MHz - 1GHz

1GHz - 2.2GHz

[ Keysight Spectrumm Analyzes - Spuriows Emissians

Freq: 2.355000000 GHz
e Run Avg|Hold: 5050

Center Freq 2.355000000 GHz =
#Anen: 0 dB Ext Gain: £8.10 4B

IFGain:Low

Ref 0.00 dBm

Limit
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
=19.00 dBm

Spur

Range Frequency
924.9 MHz
818.1 MHz
837.1 MHz
890.7 MHz
891.7 MHz
946.7 MHz
507.8 MHz

Amplitude
-50.66 dBm
-50.84 dBm
-50.99 dBm
-51.02 dBm
-51.08 dBm
-51.08 dBm
-51.10 dBm

05:14:17 PMNoy 16, 2020
Radio Std: None

Radio Device: BTS

Stop 1 GHz

A Limit

-31.66 dB
-31.84 dB
-31.99 dB
-32.02dB
-32.08 dB
-32.08 dB
-32.10 dB

Range Table

[ Keysight Spectrum Analyzer - Spurious Emissions

Center Freq: 2.355000000 GHz
Trig: Free Run Avg|Hold: 50150
#Atten: 0 dB Ext Gain: -80.70 dB

Center Freq 2.355000000 GHz

IFGain:Low

Ref 0.00 dBm

Limit
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm

Range

Frequency
2,157 GHz
2145 GHz
2142 GHz
2.140 GHz
2.156 GHz
2.043 GHz
2115 GHz

le <Spurious_TM3_1_1C_10MBW _2355_TX1_1000_to_2200 stale> saved @

Amplitude
-37.01 dBm
-37.30 dBm
-37.53 dBm
-37.57 dBm
-37.64 dEm
-37.67 dBm
-37.75 dBm

05:14:19 PMNow 16, 2020
Radio Std: None

TS
GHZ]
dBm

Radio Devi

2

572
-37.008

‘1

A Limit

-18.01 dB
-18.30 dB
-18.53 dB
-18.57 dB
-18.64 dB
-18.67 dB

75dB

Range Table

Range|
1

PUBLIC
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

2.2GHz - 2.285GHz 2.285GHz - 2.288GHz

== Keysight Spectrum Analyzes - Spurious Emissions - = Keysight Spectruen Anabyzes - Spuriows Emissions ==
7 e I 53:19:22 PH 16,2020 7 e I 05:19:24 PH v 16, 2020
Center Freg: 2.355000000 GH: Radio Std: N nge Table Center Freg: 2.355000000 GH: Radlo Std: N
Center Freq 2.355000000 GHz i T:n 'F".".';m v n:m oo adio lone Center Freq 2.355000000 GHz . T;ﬁ 'F".".';m v n:m e adio lone
IF Gain:Low #Atten: 0 dB Ext Gain: -22.60 dB_ Radio Device: BTS Range IFGain-Low #Aten: 0dB Ext Gain: -22.80 dB__Radio Device: BTS
2.2839 GHz on 0'1,. 2.2862 GHz
Ref 0.00 dBm -66.204 dBm {um— Ref 0.00 dBm -65.666 dBm)|
StartFreq|
2200000000 GHz,
| ——
Stop Freq|
2285000000 GHz,
[
Res BW
1
Auto Man
Stop 2.285 GHz F— Stop 2.288 GHz
Auto
Frequency Amplitude Limit A Limit gl Frequency Amplitude Limit A Limit
2.284 GHz -66.20 dBm 51.00dBm  -15.20 dB 2.286 GHz -65.67 dBm 48.00dBm  -17.67 dB
2.264 GHz -66.24 dBm 51.00dBm  -15.24 dB Fier Type, 2.287 GHz 66.05 dBm 48.00dBm  -18.05 dB L=
2.261 GHz -66.24 dBm 51.00dBm  -15.24 dB o) 2.287 GHz -66.13 dBm 48.00dBm  -18.13 dB
2.265 GHz -66.35 dBm -51.00 dBm -15.35 dB | — 2.286 GHz -66.24 dBm -48.00 dBm -18.24 dB
2.277 GHz -66.39 dBm 51.00dBm  -15.39 dB More 2.287 GHz -66.28 dBm 48.00dBm  -18.28 dB
2.265 GHz -66.48 dBm 51.00dBm  -15.48 dB P 2.286 GHz -66.31 dBm -48.00dBm  -18.31dB
2.226 GHz -66.50 dBm -51.00 dBm 0 dB 2.286 GHz -66.32 dBm -48.00dBm  -18.32 dB

Spurious_TM3_1_1C_10MBW_2355_TX1_2200_to_2285 state> saved |

2.288GHz - 2.3GHz 2.3GHz - 2.305GHz

[ Keysight Spectrum Analyzer - Spuniows Emissians ==
TS:19:27 P 16, 2020 05:19:26 PH e 16, 2020
Center Freq 2.355000000 GHz req: 2355000000 GHz Radio Std: None e Center Freq 2.355000000 GHz req: 2.355000000 GHz Radio Std: None
Run Run AvglHold: 50/50

Spurious_TM3_1_1C_10MBW _2355_TX1_2285_to_2287 state> saved

e AvglHold: 5050 —
IFGain:Low #Atten: 0 dB Ext Gain: -22.80 dB _ Radio Device: BTS Range/ IFGain:Low Ext Galn: -22.80 4B Radlo Device: BTS

2.2952 GHzJI 0'1,. 2.3031 GHz

Ref 0.00 dBm -65.523 dBm {ju— Ref 0.00 dBm -65.760 dBm
StartFreq|
2287500000 GHz|

||

Stop Freq

Res BW
1.0000 MHz|
Auto Man|
— Stop 2.305 GHz
Auto Man
Spur Range Frequency Amplitude Limit A Limit Spur Range Frequency Amplitude Limit A Limit
2205GHz 6552 dBm 4600dBm  -1052dB 2303GHz 6576 dBm A1000dBm  -46.76 dB
2.207 GHz -65.74 dBm 46.00dBm  -10.74 dB Fiiter Type, 2.302 GHz 65.82 dBm 10.00dBm  -46.82 dB Fiiter Type,
2206GHz 6578 dBm 4600dBm  -19.78 dB et 2301GHz 6610 dBm 4000dBm  -47.19d8

2.302 GHz -66.19 dBm -19.00 dBm -47.19 dB
2.304 GHz -66.23 dBm -19.00 dBm -47.23 dB
2.305 GHz -66.23 dBm -19.00 dBm -47.23 dB
2.303 GHz -66.27 dBm =19.00 dBm -47.27 dB

3 Spurious_TM3_1_1C_10MBW _2355_TX1_2300_lo_2305.slate> saved @

2.288 GHz -65.97 dBm -46.00 dBm -19.97 dB
2.297 GHz -65.98 dBm -46.00 dBm -19.98 dB
2.298 GHz -66.08 dBm -46.00 dBm -20.08 dB
2.289 GHz -66.19 dBm -46.00 dBm -20.19 dB

J Spurious_TM3_1_1C_10MBW _2355_TX1_2287 lo_2300.slate> saved @

2.305GHz - 2.32GHz 2.32GHz - 2.345GHz

[ Keysight Spectrum Anabyzes - Spunows Emissons = Keysight Spectrum Anabyzes - Spurious Emissions ==
; ense I 05:15:30 PM o 16,2020 7 ense I 05:19:32 PM Mo 16,2020
Center Freq 2.355000000 GHz Center Freg: 2.333000000 GHz Radio Std: None Range Table Center Freq 2.355000000 GHz Freq: 2.355000000 GHz Radlo Std: None
== Trig: Free Run Avg|Hold: 50/50 = Trig: Free Run Avg|Hold: 50/50
IFGain:low __ #Atten: 0B Ext Gain: -23.80 dB__Radio Device: BTS Range 1FGain:Low Ext Gain: -23.40dB __ Radio Device: BTS

Ref 0.00 dBm 4.623 dBm| Ref 0.00 dBm

Stop 2.32 GHz Stop 2.345 GHz|

Frequency Amplitude Limit A Limit

2.345 GHz -55.12 dBm -51.00 dBm -4,121 dB
2.345 GHz -55.50 dBm 51.00dBm  -4.588 dB Fiker Type,
2344GHz  -55.72dBm 51.00dBm  4.721d8
2.345 GHz -55.77 dBm -51.00 dBm -4.768 dB
2.345 GHz -55.84 dBm -51.00 dBm -4.842 dB
2.345 GHz -55.92 dBm <51.00 dBm -4.916 dB
2.344 GHz -55.95 dBm -51.00 dBm -4.950 dB

Spurious_TM3_1_1C_10MBW_2355_TX1_2320_to_2345 state> saved ig

Frequency Amplitude Limit A Limit

2313 GHz -64.62 dBm -19.00 dBm -45.62 dB
2.306 GHz -64.65 dBm -19.00 dBm -45,65 dB
2.316 GHz -64.73 dBm -19.00 dBm -45.73 dB
2311 GHz -64.76 dBm -19.00 dBm -45.76 dB
2.308 GHz -65.12 dBm -19.00 dBm -46.12 dB
2.316 GHz -65.14 dBm -19.00 dBm -46.14 dB
2.307 GHz -65.16 dBm -19.00 dBm -46.16 dB

Spurious_TM3_1_1C_10MBW_2355_TX1_2305_to_2320 state> saved i;
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