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Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

1. System Information and Requirements

Equipment Under Test (EUT): AHNA AirScale RRH 4T4R B30 100W (AHNA)
Serial Number: 1M184225310
1M184225329
Cell Name / Number GPCL Project Number: 2019-0259
Company: NOKIA SOLUTIONS AND NETWORKS OY
KARAPORTTI 3, FI-02610 ESPOO
FINLAND
Manufacturer: NOKIA SOLUTIONS AND NETWORKS OY
Test Requirement(s): 47 CFR FCC Part 2 and Part 27
KDB 971168 D01 Power Measurement License Digital Systems v03r01
April 9, 2018.
KDB 662911 D01 Multiple Transmitter Output v02r01 Oct 2013
Measurement Procedure(s): ANSI C63.26 (2015)

47 CFR FCC Part 2 and FCC Part 27
ANSI C63.4 (2014)

Test Date(s): November 26, 2018 — January 16, 2019

Test Performed By: Nokia

Global Product Compliance Laboratory
600-700 Mountain Ave.

P.O. Box 636

Murray Hill, NJ 07974-0636

FCC Registration Number: 395774

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 17025:2005. This accreditation
demonstrates technical competence for a defined scope and the operation of a laboratory quality management system (refer to joint
ISO-ILAC-IAF Communiqué dated January 2009). NVLAP LAB CODE: 100275-0.

Product Engineer(s): Ron Remy
Lead Engineer Steve Gordon
Test Engineer (s): Jaideep Yadav, Eugene Mitchell, Mike Soli

Test Results: The AHNA AirScale RRH 4T4R B30 100W (AHNA), as tested met the above listed 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 New Providence, NJ.
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Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

1.1 Introduction

This Conformity Assessment Report applies to the AHNA AirScale RRH 4T4R B30 100W (AHNA), 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.

1.3 EUT Description

The AHNA is part of AirScale Micro RRH Rel5.1 Quasar Program. It functions as a remote RF head designed to support
5 MHz and 10 MHz bandwidths in addition to the following modulations: QPSK, 16QAM, 64QAM and 256QAM.

Frequency of operation:
3GPP band 30

DL 2350-2360 MHz

UL 2305-2315 MHz

AHNA AirScale RRH 4T4R B30 100 W
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Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

AHNA Dimensions and Weight

Property Value Dimensions orientation

Height Core RRH: 336.5 mm (13.25
in.)

With upper and lower mounting
brackets 427.5 mm (16.83 in.)

Depth Core RRH: 140 mm (551 in.) | "o

With mounting brackets: 164
mm (6.46 in.)

With cover and mounting
brackets: 183.5 mm (7.22 in.)

Width Core RRH: 306 mm (12.05in.)
With cover: 324 mm (12.76 in.)

Weight Core RRH: 15.5 kg (34.17 Ibs)

Core with brackets and cover:
17.7 kg (39.02 Ibs)

Yolume Core RRH: 14 .4 |
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Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

1.3.1 Test Requirements

Each required measurement is listed below:

47 CFR FCC Sections Description of Tests Test Required
2.1046 RF Power Output Yes
2.1047 Modulation Characteristics Yes
2.1049 (a) Occupied Bandwidth Yes
(b) Out-of-Band Emissions
2.1051 Spurious Emissions at Antenna Terminals Yes
2.1053 Field Strength of Spurious Radiation Yes
2.1055 Measurement of Frequency Stability Yes

1.4 Reference Documents, Test Specifications & Procedures

A list of the applicable documents is provided herein.

1.4.1 Test Specifications

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

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

Public
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1.4.2 Procedures

1. FCC-IC-0B and FCC-IC-SE

Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

2. (C63.26 - American National Standard for Compliance Testing of Transmitters Used in Licensed

Radio Services

3. ANSI C63.4 (2014) entitled: “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”, American

National Standards Institute, Institute of Electrical and Electronic Engineers, Inc., New York, NY 10017-2394,

USA.

4. KDB 971168 D01 Power Measurement License Digital Systems v03r01 April 9, 2018.
KDB 662911 D01 Multiple Transmitter Output v02r01 Oct 2013

1.4.3 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

Antenna Port Test

Signal Bandwidth

Frequency Range

Expanded Uncertainty
(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 kHz to 1 MHz 1 GHz to 10 GHz '
1MHz 10 GHz to 40 GHz:
RF Power 10 Hzto 20 MHz | 50 MHz to 18 GHz 0.5dB

Public
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1.5 Executive Summary

Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

Requirement Description Result
47 CFR FCC Parts 2 and 27

2.1046 RF Power Output

Peak to Average Power Ratio COMPLIES
2.1047 Modulation Characteristics COMPLIES
2.1049 Occupied Bandwidth COMPLIES

(a) Emissions Signal Bandwidth

(b) Occupied Bandwidth/ Edge of

Band Emissions

2.1051 Spurious Emissions at Antenna Terminals COMPLIES
2.1053 Field Strength of Spurious Radiation COMPLIES
2.1055 Measurement of Frequency Stability COMPLIES

1. COMPLIES - Passed all applicable tests.

2. N/A - Not Applicable.
3. NT — Not Tested.

1.6 Test Configuration for all Antenna Port Measurements

Equipment
Under
Test

Test Coupler

Rohde & Schwarz Model FSEK
EMI Test Receiver / Spectrum Analyzer

H-P 437B
Power Meter

= I

-

=

=

=

-
- —
HEEEEN BN 2

Calibrated

A[lenualion\\'

Power Sensor

Rallecad

r

Cutput Port J4

Incident Test Port

Hm-:‘;

Calibrated

Attenuation

HP-7780 of 772D
Directional Coupler

Public
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Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 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 (J4), as shown
in the accompanying test set-up diagram.

Power measurements were made with a broadband Power Meter in the average mode. Before the testing was started,
the Base Station was given a sufficient “warm-up” period as required.

NOTE: Only a sample of all the data taken has been used in this report. The full suite of raw data resides at the MH,
New Jersey location.

2.1.1 Single Carrier (5 MHz Bandwidth)

Channel Power, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2352.5 MHz

| = Keysight Spectrum Analyzer - Channel Pawer [
( RF 500  AC [ SENSE:INT] [ [11:27:08 AMDec 04, 2018
Center Freq 2.352500000 GHz Center Freq: 2.352500000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>101/101
#FGain:Low #Atten: 6 dB Ext Gain: -51.40dB  Radio Device: BTS

Mkr1 2.3529605 GHz
Ref45.00B0  30.606 dBm

Center Freq
2352500000 GHz

#Res BW 100 kHz #VBW 3 MHz
Channel Power Power Spectral Density

45.89 dBm /5 MHz 38.90 dBm /MHz

s L File <PSD_TM3 2 1C_SMBW 2352 TX1 state~ saved
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Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

2.1.2 Single Carrier (10 MHz Bandwidth)

Channel Power, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2, 2355

MHz

. Keysight Spectrum Analyzer - Channel Power

=

Center Freq 2.355000000 GHz

(
#FGain:Low

Ref $0.00 dBm

#Res BW 100 kHz

Channel Power

45.84 dBm /10 MHz

[ SENSE:INT] [07:41:52 AMDec 04, 2018

] Trig: Free Run
#Atten: 6 dB

Frequency

Center Freq: 2.355000000 GHz Radio Std: None

Avg|Hold:>101/101
Ext Gain: -61.40dB  Radio Device: BTS

Mkr1 2.356485 GHz
27.639 dBm

Center Freq
2.355000000 GHz

Span 15 MHz

#VBW 3 MHz Sweep 1.782ms

Power Spectral Density

35.84 dBm /MHz

IMSG iJFile <PSD_TM3_2 1C_10MBW_2355_TX1.state> saved

STATUS

Public
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Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

2.2 Peak-to-Average Power Ratio (PAPR) 47CFR 27.50

This measurement of the Peak-to-Average Power Ratio (PAPR) was performed using the Complementary Cumulative
Distribution Function (CCDF) feature of a Keysight MXA Signal Analyzer. All the measured values were below the
required 13dB limit at the required 0.1 percent of the time.

NOTE: Only a sample of all the data taken has been used in this report. The full suite of raw data resides at the MH,
New Jersey location.

2.2.1 Single Carrier (5 MHz Bandwidth)

PAR, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2355 MHz

| Keysight Spectrum Analyzer - Power Stat CCDF ] sl
J RF 500 AC SENSE:INT] [ [11:26:31 AMDec 04,2018
Center Freq 2.352500000 GHz Center Freq: 2.352500000 GHz Radio Std: Nene Frequency
—»— Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 14 dB Ext Gain: -51.40 dB

Average Power 100 %, ZaUSSian

Center Freq

4580 dBm \ 2.352500000 GHz
37.22 % at 0dB 10 %

10.0% 3.64 dB

1.0% 6.53 dB

0.1% 7.39dB 5.00(5)50%?4‘:
001% 7.50dB e
0.001% 7.55dB

0.0001 % 7.58 dB 0.001 %

Peak 7.99dB
53.39 dBm

o
0.0001 A'OdB

Info BW 5.0000 MHz

MSG STATUS
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Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

2.2.2 Single Carrier (10 MHz Bandwidth)

PAR, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2, 2355 MHz

= Keysight Spectrum Analyzer - Power Stat CCDF = =
7 RF 500 AC | SENSE:INT] | [07:41:15 AM Dec 04, 2018
Center Freq 2.3550! Center Freq: 2.355000000 GHz Radio $td: None Frequency

—— Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 14 dB Ext Gain: -51.40 dB

Average Power Gaussian
9 100 %

Center Freq

4577 dBm 2.355000000 GHz
37.16 % at 0dB 10%

1%

10.0 % 3.65dB
1.0% 6.52 dB
01% 7.38dB 5.000000 MHz

CF Step

Auto Man

0.01 % 7.57 dB
0.001% 7.66dB
0.0001 % 7.77 dB 0.001 %

Peak 7.78 dB
53.55 dBm

o
0.0001 AOdB

Info BW 10.000 MHz

MSG STATUS

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. For these products the operation with 256QAM modulation was evaluated and verified.

NOTE: Only a sample of all the data taken has been used in this report. The full suite of raw data resides at the MH,
New Jersey location.
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Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

3.1.1 Single Carrier (5 MHz Bandwidth)

AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2352.5 MHz

| Keysight LTE & LTE-A FDD - Modulation Analysis

() RF S AC SENSE:INT| [11:10:30 AMDec 03, 2018
Carrier Ref Freq 2.352500000 GHz Carrier Ref Freq: 2.352500000 GHz race |IEIEREEE Frequency
= Trig: Free Run Direction: Downlink
Atten: 14 dB (Elec 0) Num CC(s): 1

7.3394
TimeLen 42 Sym

Ref -15 dBm

Center 2.3525 GHz Span 7.99987792969 MHz
Res BW 1.27312 kHz TimelLen 3.000083 ms

AUl=] = | ModAnalysis_TM3_1_1C_SMBW_2352_TX1 2352500000 - Paint =N =
Home  View @

o Keysight LTE & LTE-A FDD - Modulation Analysis

i | SENSE:INT] | [05:45:42 AMJan 17,2019
Carrier Ref Carrier Ref Freq:2.352500000 GHz Trace |IEIEREEE
] Trig: Free Run Direction: Downlink
#Atten: 12 dB Num CC(s): 1

Ref -20 dBm

Carr
RefFr
2.352500000 G

< .

4 497, 326px i:= 10 1032  T76px Size: TLTKE 100% (=) {} [©)]
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Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

A =] = | ModAnalysis TM3 1a 1C_SMBW 2352 TX1 2352500000 - Paint ==
Home View @

ww Keysight LTE & LTE-A FDD - Modulation Analysis
AC | SENSE:INT] | [04:52:27 AM1an 17, 2019

U RF 5
Carrier Ref Freq 2.352500000 GHz Carrier Ref Freq: 2.352500000 GHz Trece [ IEEEEE Frequency
—— Trig: Free Run Direction: Downlink

™ #Atten: 12 dB Num CC(s): 1

7.3304
TimeLen 42 Sym

Carr
RefFr
2.352500000 G

4 : . m

& 425, 344px ] 0 1032 x T76px Size: 78.2KB 100% (=) {) ()
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Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

3.1.2 Single Carrier (10 MHz Bandwidth)

AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2, 2355 MHz

[ Keysight LTE & LTE-A FDD - Medulation Analysis

AC

() RF g
Carrier Ref Freq 2.355000000 GHz
"= tten: 14 dB (Elec 0)

| SENSE:INT|

[07:41:32 AM Dec 04, 2018

[
Carrier Ref Freq: 2.355000000 GHz

Trig: Free Run

e Frequency

Direction: Downlink
Num CC(s): 1

Ref -15 dBm

Center 2,356 GHz
Res BW 1.27312 kHz

7.3394
TimeLen 42 Sym

Span 25.0000762939 MHz
TimeLen 3.000023 ms

1 % = | ModAnalysis TM2_1_1C_10MBW_2355_TX1_2355000000 - Paint =
Home  View @
[ Keysight LTE & LTE-A FDD - Modulation Analysis S
] RF 50 AC SENSE:INT] [ [ 10:45:09 AMJan 16, 2018
Carrier Ref Freq 2.355000000 GHz Carrier Ref Freq: 2.355000000 GHz TRACE GEHCETEY
) Trig: Free Run Direction: Downlink
#Atten: 12 dB Num CC(s): 1

]
Ref -20 dBm

el /=) /]

Carr
RefFr
2.355000000 G

Public
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Conformity Assessment Report

Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

0 = | ModAnalysis_Th3_15_1C_10MBW_2355_TX1 2355000000 - Paint

Home View

BR[|

@

Keysight LTE & LTE-A FDD - Modulation Analysis

| SENSE:INT| |

[11:23:10 AMJan 16, 2019

Carrier Ref Freq: 2.355000000 GHz
) Trig:Free Run
#Atten: 12 dB

TRACE
Direction: Downlink
Num CC(s): 1

Ref -20 dBm

. .

3 225, 329px =] TC] 1032 « T76px Size: T2.5KB

7.3394
TimeLen 42 Sym

Carr
RefFr
2.355000000 G
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Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

4. FCC Section 2.1049 — Occupied Bandwidth

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 measurement is performed using either the 99% Occupied Bandwidth or the 26 dB Bandwidth method.
For this product both measurements were recorded, but the 99% measurement results were used to
determine the Emissions Designator.

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

The transmitted signal occupied bandwidth and 26dB bandwidth were measured using a Keysight MXA Signal
Analyzer. All emissions were within the test parameters. Sample Charts are below.

NOTE: Only a sample of all the data taken has been used in this report. The full suite of raw data resides at the MH,
New Jersey location.

Tabular Data — Occupied Bandwidth

Channel
Frequency Signal BW Modulation oBwW
MHz MHz MHz
23525 5 QPSK/16QAM 4.4847
23525 5 64QAM 4.4986
23525 5 256QAM 4.5063
23575 5 QPSK/16QAM 4.4874
23575 5 64QAM 4.4942
23575 5 256QAM 4.5038
2355.0 10 QPSK/16QAM 8.9289
2355.0 10 64QAM 8.9298
2355.0 10 256QAM 8.9279
Tabular Data — 26dB Bandwidth

Channel 26dB
Frequency Signal BW Modulation BW
MHz MHz MHz
23525 5 QPSK/16QAM 4.773
23525 5 64QAM 4.790
23525 5 256QAM 4.775
23575 5 QPSK/16QAM 4.768
23575 5 64QAM 4.803
2357.5 5 256QAM 4.775
2355.0 10 QPSK/16QAM 9.292
2355.0 10 64QAM 9.315
2355.0 10 256QAM 9.295
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4.1.1 Single Carrier (5 MHz Bandwidth)

26dB and 99%, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2352.5 MHz

| SENSE:INT| | [11:26:20 AMDec 04,2018
Center Freq: 2.352500000 GHz Radio Std: None Frequency
% Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 6 dB Ext Gain: -51.40dB  Radio Device: BTS

Ref 45.00 dBm

Center Freq
2.352500000 GHz

Center 2.353 GHz Span 15 MHz
#Res BW 100 kHz VBW 1 MHz Sweep 1.8 ms|

CF Step
1.600000 MHz
Man

Occupied Bandwidth Total Power 46.0 dBm
44847 MHz

Transmit Freq Error 2.543 kHz % of OBW Power 99.00 %

x dB Bandwidth 4.773 MHz x dB -26.00 dB

MSG STATUS

26dB and 99%, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.1A, 2352.5 MHz

i = | OBW_TM3_1a_1C_SMBW_2352_TX1_2352 - Paint = | P e
K o e @
o Keysight Spectrum Analyzer - Occupied BW =[--

: RF 500 AC | SENSE:INT] | |04:52:10 AMJan 17, 2019
Center Freq 2.352500000 GHz Center Freq: 2.352500000 GHz Radio $td: None
w»— Trig: Free Run Avg|Hold: 100100
#IFGain:Low #Atten: 0 dB Ext Gain: -50.40 dB  Radio Device: BTS

Ref 41.00 dBm

CenterFr
2.352500000 G

Center 2.353 GHz
#Res BW 100 kHz VBW 1 MHz

1.500000 M
Occupied Bandwidth Total Power 44.3 dBm
4.5063 MHz
Transmit Freq Error 7.913 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.775 MHz x dB -26.00 dB

<

449, 329px = 100 1032 x T76px Size: 77.6KB 100% (=) i [©)
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26dB and 99%, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.1, 2352.5 MHz
Al = | OBW_TM3 1 1C_SMBW 2352 TX1_ 2352 - Paint = = |

ome  view

o Keysight Spectrum Analyzer - D((uplad BW

C | SENSE:INT| | [05:45:27 AMJan 17, 2019
Center Freq 2. 352500000 GHz Center Freq: 2.352500000 GHz Radio Std: None
—— 1rig: FreeRun Avg|Hold: 100/100
#FGain:Low #Atten: 0 dB Ext Gain: -50.40 dB  Radio Device: BTS

Ref 41.00 dBm

Center Fr
2.352500000 G

Center 2.353 GHz
#Res BW 100 kHz VBW 1MHz

Occupied Bandwidth Total Power 44.3 dBm
4.4986 MHz

Transmit Freq Error 7.865 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.790 MHz xdB -26.00 dB

. n,

4 481, 537px 1= 1 1032 = T76px Size: 77.2KB 100% (=) {} )

26dB and 99%, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2357.5 MHz
=] < | OBW_TM3_2_1C_SMBW_2357_Tx1_2357 - Paint |_]|_]|J

| = ]

| SENSE:INT] | | 08:36:19 AMJan 17,2019
Center Freq: 2.357500000 GHz Radio Std: None
—w~ TTig: Free Run Avg|Hoeld: 100/100
#Atten: 0 dB Ext Gain: -50.40 dB

#IFGain:Low Radio Device: BTS

Ref 41.00 dBm

Center Fr|
2.357500000 G

Center 2.358 GHz
#Res BW 100 kHz VBW 1 MHz

Occupied Bandwidth Total Power 44.2 dBm
4.4874 MHz

Transmit Freq Error -5.687 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.768 MHz x dB -26.00 dB

« I

+f+ 358, 363px =] 0 1032 % 776px Size: 76.9KB 100% (=) {} o)

Public Page 21 of 60



Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

26dB and 99%, Nokla AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.1, 2357.5 MHz
' < | OBW_TM3_1_1C_SMBW_2357_TXL_2357 - Paint \_/|_||_|

[ Keysight Spe:trum AnalyzEr Occupied BW

@@e‘

50 | SENSE:INT] [ |06:36:14 AMJan 17,2019
Center Freq 2 357500000 GHz Center Freq: 2.357500000 GHz Radio Std: None

—w Trig: Free Run Avg|Held: 100/100
#FGain:Low #Atten: 0 dB Ext Gain: -50.40 dB  Radio Device: BTS

1LO dBldiv Ref 41.00 dEBm
)

CenterFr
2.357500000 G

Center 2.358 GHz CFsti
#Res BW 100 kHz VBW 1MHz . 1500000 M

Occupied Bandwidth Total Power 44.2 dBm
4.4942 MHz

Transmit Freq Error 1.379 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.803 MHz x dB -26.00 dB

472, 329px 15 101 1032 = 776px Size: 77.5KB 100% (= ) +

26dB and 99%, Nokla AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.1A, 2357.5 MHz
' < | OBW_TM3_12_1C_SMBW._2357_Tx1_2357 - Paint \_||_/|_/

. Keysight Spectrum Analyzer - Occupied BW

7 RF 500 Al [ SENSE:INT] | [06:49:05 AMJan 17, 2019
Center Freq 2.357500000 GHz Center Freq: 2.357500000 GHz Radio Std: None
wp— Trig: Free Run Avg|[Held: 100/100
#FGain:Low #Atten: 0 dB Ext Gain: -50.40 dB  Radio Device: BTS

CenterFr
2.357500000 G

CF Sty
VBW 1 MHz - 1.500000 M

Occupied Bandwidth Total Power 44.2 dBm
4.5038 MHz Freq Offs

Transmit Freq Error 2.397 kHz % of OBW Power 99.00 % ¢

x dB Bandwidth 4.775 MHz x dB -26.00 dB
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4.1.2 Single Carrier (10 MHz Bandwidth)

26dB and 99%, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2, 2355 MHz

' Keysight Spectrum Analyzer - Occupied BW (= =
! RF 50 AC | SENSE:INT| | |07:41:02 AMDec 04,2018
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None Frequency
ww»— Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 6 dB Ext Gain: -51.40 dB  Radio Device: BTS

Ref 45.00 dBm

CenterFreq
2.355000000 GHz

Center 2.355 GHz Span 20 MHz

#Res BW 100 kHz VBW 1 MHz Sweep 2.4ms CF Step

Man
Occupied Bandwidth Total Power 45.8 dBm

8.9289 MHz

Transmit Freq Error 6.226 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.292 MHz x dB -26.00 dB

MSG STATUS

26dB and 99%, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.1A, 2355 MHz

=] < | OBW_TMB_1a_1C_10MBW_2355_TX1_2355 - Paint =N e
= - o
| Keysight Spectrum Analyzer - Occupied BW =[5

500 Al [ SENSE:INT] [ [11:22:53 AM Jan 16, 2019

J RF 500 AC
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None
Trig: Free Run Avg|Held: 100/100

——
#FGain:Low #Atten: 0 dB Ext Gain: -50.40 dB  Radio Device: BTS

Ref 41.00 dEBm

Center Fr
2.355000000 G

Span 20 MHz CE St
VBW 1 MHz Sweep 2.4 ms 2,000000 M
Auto M

Occupied Bandwidth Total Power

8.9279 MHz Freq Offs

Transmit Freq Error 4.731 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.295 MHz @ Finished scanning USB drive.

Found 0 locally installable license files in F:\.
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26dB and 99%, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.1, 2355 MHz
AN < | OBW_TMB_1_1C_10MBW_2355_TX1_2355 - Paint [EEEEx

[ Keysight Spectrum Analyzer - Occupied BW

o e

| SENSE:INT] |
Center Freq: 2.3556000000 GHz
—— Trig: FreeRun Avg|Hold: 100/100
#Atten: 0 dB Ext Gain: -50.40 B Radio Device: BTS

[10:44:52 AMJan 16, 2018
Radio Std: None

(/ RF 5 AC
Center Freq 2.355000000 GHz
#FGain:Low
Ref 41.00 dBm

CenterFr
2.355000000 G

Center 2.355 GHz

#Res BW 100 kHz

Occupied Bandwidth

8.9298 MHz
4.064 kHz
9.315 MHz

Transmit Freq Error
x dB Bandwidth

VBW 1 MHz

Total Power

% of OBW Power
xdB

Span 20 MHz

Sweep 2.4 ms el

2.000000 M
Auto M

44.2 dBm

Freq Offs
99.00 %
-26.00 dB

< 0 4 P

4.2 Occupied Bandwidth/ Edge of band Emissions

The Occupied Bandwidth / Edge of band emissions of the EUT at the external antenna connector (EAC) were
measured using an Agilent MXA Spectrum Analyzer. The RF power level was continuously measured using a RF
broadband power meter. The RF output from the EAC port to spectrum analyzer was reduced (to an amplitude
usable by the spectrum analyzer) by using a calibrated attenuator and test coupler. The path attenuation was offset
on the display and the signal for single 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. The Power reference line corresponds to the rated power adjusted for a resolution bandwidth of 3
MHz. This allows confirmation that the measured trace is properly calibrated to the mask. The signal reference line
corresponds to the rated power adjusted for the proper resolution bandwidth for the mask.

The Block edge requirements as specified in 47CFR 27.53 were followed.

NOTE: Only a sample of all the data taken has been used in this report. The full suite of raw data resides at the MH,
New Jersey location.
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4.2.1 Single Carrier (5 MHz Bandwidth)

Band Edge, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2352.5 MHz

. Keysight Spectrum Analyzer - Spectrum Emission Mask = |
4 RF SENSE:INT| ‘ |11‘25:39 AMDec 04, 2018
Center Freq 2.35 Center Freq: 2.352500000 GHz Radio Std: None (Pl

—»— Trig: FreeRun Avg: 100.00% of 25
IFGain:Low #Atten: 6 dB Ext Gain: -51.40dB  Radio Device: BTS

Ref 39.0 dBm

Center Freq
2.352500000 GHz

Center 2.353 GHz

Total Power Ref 46.05 dBm/ 5MHz

Lower
im(dB) Freq(Hz)

4.2.2 Single Carrier (10 MHz Bandwidth)

Band Edge, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2, 2355 MHz

| Keysight Spectrum Analyzer - Spectrum Emission Mask ===
(! RF AC | SENSE:INT] | [ 07:40:22 AMDec 04, 2018
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None Frequency
—— Trig: Free Run Avg: 100.00% of 25
IFGain:Low #Atten: 6 dB Ext Gain: -51.40 dB Radio Device: BTS

Ref 39.0 dBm

CenterFreq
2.355000000 GHz

Total Power Ref 4563dBm/ 10 MHz

Lower
Stop Freq dBm im(dB)
6.050 MHz { 0 14 N 4 60 - 0 Hz
0.05 MHz
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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 the
10" harmonic of the specific transmit band. Depending on the specific band of operation, the measurements were
performed up to 27GHz. Measurements were made either by using a Rohde & Schwarz ESIB40 / ESU40 (9 kHz to
40 GHz) EMI Test receiver or 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 10 GHz.

NOTE: Only a sample of all the data taken has been used in this report. The full suite of raw data resides at the MH,
New Jersey location.

5.1.1 Single Carrier (5 MHz Bandwidth)

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2260 - 2285
MHz

. Keysight Spectrum Analyzer - Spurious Emissions. = =
| SENSE:INT] [ [11:14:20 AMDec 04, 2018

T
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 50/50

—-—
IFGain:Low #Atten: 6 dB Ext Gain: -16.32dB  Radio Device: BTS

Ref 0.00 dBm

Stop 2.285 GHz

Spur Range Frequency Amplitude

2.273 GHz -66.62 dBm -51.00 dBm -15.62 dB
2.269 GHz -66.70 dBm -51.00dBm  -15.70 dB LT UY T
2.283 GHz -66.83 dBm -51.00 dBm -15.83 dB Catasel

2.265 GHz -66.91 dBm -51.00 dBm -15.91 dB
2.278 GHz -66.93 dBm -51.00 dBm -15.93 dB
2.282 GHz -66.97 dBm -51.00 dBm -15.97 dB
2.262 GHz -66.97 dBm -51.00 dBm -15.97 dB

= 1JFile <Spurious_TM3_2_1C_5MBW_2352_TX1_2260_to_2285.stale> saved STATUS
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Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2285 —

2287.5 MHz

[ Keysight Spectrum Analyzer - Spurious Emissions

RF

AC

Center Freq 2.355000000 GHz

Spur

IFGain:Low

SENSE:INT]|

[11:14:18 AMDec 04,2018

Center Freq: 2.355000000 GHz

—— 1rig: FreeRun
#Atten: 6 dB

Avg|Hold: 50/50
Ext Gain: -16.32 dB

Radio Std: None

Radio Device: BTS

Range

Frequency
2.286 GHz
2.287 GHz
2.287 GHz
2.286 GHz
2.287 GHz
2.287 GHz
2.286 GHz

Amplitude
-66.39 dBm
-66.51 dBm
-66.72 dBm
-66.78 dBm
-66.95 dBm
-67.01 dBm
-67.02 dBm

E iJFile <Spurious_TM3_2_1C_5MBW_2352 TX1_2285 to_2287 state> saved

-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm

Limit A

STATUS

-20.
-20.
=20.
-20.78 dB
-20.95 dB
-21.01 dB
-21.02 dB

2.2856 GHz
-66.391 dBm|j=e

Stop 2.288 GHz

Limit
39 dB
51 dB
72 dB

FiIterType’
Gaussian

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2287.5 —

2300 MHz

e Keysight Spectrum Analyzer - Spurious Emissions

s 1File <Spurious_TM3_2_1C_SMBW_2352_TX1_2287_to_2300.state> saved

IFGain:Low

SENSE:INT]

‘11 14:16 AM Dec 04, 2018

Center Freq: 2.355000000 GHz

—— 1rig: FreeRun
#Atten: 6 dB

Avg|Hold: 50/50
Ext Gain: -16.32 dB

Radio Std: None

Radio Device: BTS

Ref 0.00 dBm

Range

Frequency
2.295 GHz
2.297 GHz
2.298 GHz
2.294 GHz
2.292 GHz
2.298 GHz
2.299 GHz

Amplitude
-66.61 dBm
-66.63 dBm
-66.68 dBm
-66.79 dBm
-66.81 dBm
-66.87 dBm
-66.90 dBm

-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm

A Limit

STATUS

-20.61 dB
-20.63 dB
-20.68 dB
-20.79 dB
-20.81 dB
-20.87 dB
-20.90 dB

o]
FELTCREL

Range
1

on Off|
R

StartFreq
2.287500000 GHz

Stop Freq
2.300000000 GHz

Res BW
1.0000 MHz
Auto Man

Video BW
3.0000 MHz
Auto Man

B |
Filter Type’

Gaussian
| e |

More
10f3
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Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2300 — 2305

MHz

s Keysight Spectrum Analyzer - Spurious Emissions ==
RE__ [50Q AC [ SENSE:INT] [11:14:14 AMDec 04,2018

Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 50/50

——
IFGain:Low #Atten: 6 dB Ext Gain: -16.32dB  Radio Device: BTS Range
1

2.3013 GHZ
Ref 0.00 dBm -66.445 dBmjjse =

Range Table

StartFreq
2.300000000 GHz

StopFreq
2305000000 GHz

| e

Res BW

1.0000 MHz

Auto Man

| B

Stop 2.305 GHz Video BW

3.0000 MHz

N Auto Man

Spur Frequency Amplitude e

2.301 GHz -66.45 dBm -19.00 dBm -47.45 dB .

2.301 GHz -66.56 dBm 410.00dBm  -47.56 dB IFRET IS
2.303 GHz -66.74 dBm -19.00 dBm -47.74 dB ErueElEm

2.301 GHz -66.87 dBm -19.00 dBm -47.87 dB |

2.301 GHz -66.88 dBm -19.00 dBm -47.88 dB More

2.304 GHz -66.93 dBm -19.00 dBm -47.93 dB 9o

2.301 GHz -66.96 dBm -19.00 dBm -47.96 dB

s iFile <Spurious_TM3_2_1C_SMBW_2352_TX1_2300_to_2305.state> saved STATUS

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2305 — 2320

MHz

|_ Keysight Spectrum Analyzer - Spurious Emissions B
| RF 500 AC | SENSE:INT] [11:14:08 AM Dec 04, 2018
Center Freq: 2.355000000 GHz Radio Std: None Range Table
—w— Trig: FreeRun Avg|Hold: 50/50
IFGain:Low #Atten: 6 dB Ext Gain: -16.32 dB Radio Device: BTS

2.305000000 GHz

Stop Freq
2.320000000 GHz

Res BW
1.0000 MHz
Auto Man

Stop 2.32 GHz Video BW

3.0000 MHz

" L Auto Man
Spur Range Frequency Amplitude A Limit

2.311 GHz -66.33 dBm -10.00 dBm -47.33 dB
2.307 GHz -66.86 dBm .19.00 dBm  -47.86 dB Riltenhyes
2.308 GHz -66.86 dBm -19.00 dBm -47.86 dB EEVEEE

2.308 GHz -66.88 dBm -19.00 dBm -47.88 dB
2.317 GHz -66.89 dBm -19.00 dBm -47.89 dB
2.307 GHz -66.93 dBm -19.00 dBm -47.93 dB
2,308 GHz -66.96 dBm -19.00 dBm -47.96 dB

vsc iJFile <Spurious_TM3_2 1C_5MBW_2352 TX1_ 2305 to_2320.state> saved STATUS.
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Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2320 — 2345

MHz

J= Keysight Spectrum Analyzer - Spurious Emissions

Spur Range

500 AC

IFGain:Low

Frequency
2.344 GHz
2.344 GHz
2.345 GHz
2.345 GHz
2.344 GHz
2.343 GHz
2.344 GHz

SENSE:INT|

[11:14:10 AMDec 04, 2018

Center Freq: 2.355000000 GHz

—»— Trig: FreeRun
#Atten: 6 dB

Amplitude
-63.46 dBm
-63.67 dBm
-63.98 dBm
-64.11 dBm
-64.16 dBm
-64.26 dBm
-64.31 dBm

Avg|Hold: 50/50
Ext Gain: -16.32 dB

Limit
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm

= 1File <Spurious_TM3_2_1C_5MBW_2352_TX1_2320_to_2345.state> saved

Radio Std: None

Radio Device: BTS

Stop 2.345 GHz

A Limit
-12.46 dB
-12.67 dB
~12.98 dB
-13.11 dB
-13.16 dB
~13.26 dB
-13.31 dB

FiIterType’
Gaussian

STATUS

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2345 — 2360

MHz

| = Keysight Spectrum Analyzer - Spurious Emissions

==

Spur

Range

50Q AC |

IFGain:Low

Frequency

2.351 GHz
2.351 GHz
2.351 GHz
2.351 GHz
2.351 GHz
2,351 GHz
2,351 GHz

SENSE:INT]

|1] :14:12 AM Dec 04,2018

Center Freq: 2.355000000 GHz

—#— Trig: FreeRun
#Atten: 6 dB

Amplitude
2.783 dBm
2.225 dBm
2.048 dBm
2.017 dBm
1.994 dBm
1.966 dBm
1.745 dBm

Avg|Hold: 50/50
Ext Gain: -18.17 dB

Limit

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

Radio Std: None Range Table

Radio Device: BTS Range
1
on Off|
| s |
StartFreq
2.345000000 GHz
| R |
Stop Freq
2.360000000 GHz
||
Res BW
1.0000 MHz
Auto Man
||
Stop 2.36 GHz Video BW.
3.0000 MHz
. Auto Man
ALimit e
21.78 dB .
21.22 dB F|IterT¥pe.
21.05 dB Gaussian
21.02dB
20.99 dB
20.97 dB
20.75dB

IMSG iFile <Spurious_TM3_2_1C_5MBW_2352 TX1_2345_to_2360.state> saved

STATUS

TX Exempt
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Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2360 —

2362.5 MHz

J= Xeysight Spectrum Analyzer - Spurious Emissions

SENSE:INT]

|]] :14:22 AMDec 04, 2018

RF |soq ac |
Center Freq 2.355000000 GHz

IFGain:Low

—w— Trig: Free Run
#Atten: 6 dB

1LO dBldiv Ref 0.00 dBm

Spur Range Frequency
2.362 GHz
2.362 GHz
2.361 GHz
2.362 GHz
2.361 GHz
2.362 GHz

2.362 GHz

Amplitude
-54.35 dBm
-54.39 dBm
-54.43 dBm
-54.46 dBm
-54.51 dBm
-54.53 dBm
-54.66 dBm

Center Freq: 2.355000000 GHz

Avg|Hold: 50/50
Ext Gain: -19.17 dB

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

A Limit
-35.35dB
-35.39 dB
-35.43 dB
-35.46 dB
-35.51 dB
-35.53 dB
-35.66 dB

Radio Std: None

Radic Device: BTS

Filter Typeb

Gaussian

IMSG 1JFile <Spurious_TM3_2_1C_SMBW_2352_TX1_2360_to_2362.state> saved

STATUS

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2362.5 —

2365 MHz

J= Keysight Spectrum Analyzer - Spurious Emissions

o 500 ac | SENSE:INT

[11:14:24 AMDec 04,2018

Center Freq: 2.355000000 GHz

—#— Trig: Free Run

IFGain:Low #Atten: 6 dB

Avg|Hold: 50/50
Ext Gain: -19.17 dB

Radic Std: None

Radic Device: BTS

Spur Range Frequency
2.363 GHz
2.363 GHz
2.363 GHz
2.363 GHz
2.363 GHz
2.363 GHz

2.363 GHz

Amplitude
-59.53 dBm
-59.54 dBm
-59.62 dBm
-59.69 dBm
-59.75 dBm
-50.80 dBm
-50.81 dBm

= iJFile <Spurious_TM3_2_1C_5MBW 2352 TX1 2362 to_2365 state> saved

A Limit
-28.53 dB
-28.54 dB
-28.62 dB
-28.69 dB
-28.75 dB
-28.80 dB
-28.81 dB

-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm

STATUS

Stop 2.365 GHz

FiIterType.
Gaussian
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Conformity Assessment Report

Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2365 —

2367.5 MHz

J= Keysight Spectrum Analyzer - Spurious Emissions

Spur

Range

AC |

00

IFGain:Low

Frequency
2,367 GHz
2.367 GHz
2,365 GHz
2,367 GHz
2,367 GHz
2,367 GHz
2,367 GHz

SENSE:INT|

[11:14:26 AMDec 04, 2018

Center Freq: 2.355000000 GHz

—— Trig: Free Run
#Atten: 6 dB

Amplitude
-63.09 dBm
-63.15 dBm
-63.18 dBm
-63.19 dBm
-63.25 dBm
-63.42 dBm
-63.47 dBm

sa| iFile <Spurious_TM3_2_1C_SMBW_2352_TX1_2365_to_2367.state> saved

Avg|Hold: 50/50
Ext Gain: -19.17 dB

Limit
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm

STATUS

Radio Std: None

Radio Device: BTS

Stop 2.368 GHz

A Limit
-15.09 dB
-15.15 dB
-15.18 dB
-15.19 dB
-15.25 dB
-15.42 dB
-15.47 dB

EEE
Range Table

Range
1

(=]
=]

Off

StartFreq
2.365000000 GHz

Stop Freq
2.367500000 GHz

=
o
S
own
=m
I=s

=
E
=
o
=
[
=]

SI
2
3
]
g0

3.0000 MHz

>
£
=
o
=
]
=]

Filter Type.
Gaussian

= E£9
o 2
@8

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2367.5 —

2370 MHz

o Keysight Spectrum Analyze

purious Emissions

==

RF

Q

ac_|
Center Freq 2.355000000 GHz

Spur

Range

IFGain:Low

Frequency
2.368 GHz
2.368 GHz
2.368 GHz
2.368 GHz
2.369 GHz
2.368 GHz
2.369 GHz

SENSE:INT)

‘11116:11 AMDec 04, 2018

—p Trig: FreeRun
#Atten: 6 dB

Amplitude
-63.11 dBm
-63.17 dBm
-63.27 dBm
-63.29 dBm
-63.35 dBm
-63.39 dBm
-63.39 dBm

Center Freq: 2.355000000 G=Hz

Avg|Hold: 50/60
Ext Gain: -19.17 dB

-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm

-51.00 dBm

Radio Std: None

Radio Device: BTS

Stop 2.37 GHz

A Limit
-12.11 dB
-12.17 dB
-12.27 dB
-12.29 dB
-12.35dB
-12.39 dB
-12.39 dB

Range Table

StartFreq
2.367500000 GHz

StopFreq
2.370000000 GHz

Res BW
1.0000 MHz

Auto Man

3.0000 MHz

Auto Man

Filter Type.
Gaussian

Video BWl
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Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

Conformity Assessment Report

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 2370- 2400

MHz

e Keysight Spectrum Analyzer - Spurious Emissions ===
RF 500 AC | SENSE:INT| \ll:lﬁ:S?AMDec 04,2018
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None Range Table
—w— Trig: Free Run Avg|Hold: 50/50
IFGain:Low #Atten: 6 dB Ext Gain: -19.17dB  Radio Device: BTS Range
1
on Off
e |
StartFreq
2.370000000 GHz
| |
StopFreq
2.400000000 GHz
|
Res BW
1.0000 MHz
Auto Man
|
Stop 2.4 GHz Video BW
3.0000 MHz
. . Auto Man
Spur Range Frequency Amplitude A Limit e —
2.381 GHz -63.57 dBm -51.00 dBm -12.57 dB "
2.300 GHz -63.66 dBm -51.00dBm  -12.66 dB TS
2.395 GHz -63.68 dBm -51.00 dBm -12.68 dB Cat=sizy
2.388 GHz -63.70 dBm -51.00 dBm -12.70 dB |
2.373 GHz -63.70 dBm -51.00 dBm -12.70 dB More
2.377 GHz -63.76 dBm -51.00 dBm -12.76 dB 10f3
2.391 GHz -63.78 dBm -51.00 dBm -12.78 dB

STATUS |

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100w, B30, 1C, 44dBm, 5 MBW, TM3.2, 2400— 10000

MHz
e Keysight Spectrum Analyzer - Spurious Emissions ==
| RF 50 Q AC SENSE:INT] \11:21:19 AM Dec 04,2018
Center Freq 2.352500000 GHz Center Freq: 2.352500000 GHz Radio Std: None Range Table
—— T1rig: Free Run Avg|Hold: 50/50
IFGain:Low #Atten: 0 dB Ext Gain: -53.50 dB =~ Radio Device: BTS Range
1
5.8018 GHz
On Off|
-31.825 dBmyw—
StartFreq
2.400000000 GHz
WI
Stop Freq
10.000000000 GHz
|
Res BW
1.0000 MHz
Auto Man
||
Video BW
3.0000 MHz
" . Auto Man
Spur Range Frequency Amplitude A Limit e |
5.802 GHz -31.83 dBm -19.00 dBm -12.83 dB "
5402GHz  -31.95dBm 119.00dBm  -12.95dB IS
5.868 GHz -32.16 dBm 19.00 dBm -13.16 dB (ST
5.291 GHz -32.18 dBm -19.00 dBm REREY )] T
5.394 GHz -32.25 dBm -19.00 dBm -13.25dB e
3.178 GHz -32.25 dBm -19.00 dBm -13.25dB ot
3.155 GHz -32.26 dBm -19.00 dBm -13.26 dB

STATUS |
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Conformity Assessment Report

Global Product Compliance Laboratory

Report No.: TR-2018-0259-FCC2-27

Product: AHNA AirScale RRH 4T4R B30 100W

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 10 GHz — 24

GHz

J= Xeysight Spectrum Analyzer - Spurious Emissions

SENSE:INT] |]]‘22‘17AMDE‘E 04,2018

Center Freq: 2.352500000 GHz
—w— Trig: Free Run Avg|Hold: 50/50
#Atten: 0 dB Ext Gain: -46.50 dB

RF AC |
Center Freq 2.352500000 GHz Radio Std: None

IFGain:Low Radic Device: BTS

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
20.62 GHz
20.54 GHz
20.66 GHz
20.60 GHz
20.64 GHz
20.59 GHz

23.74 GHz

Amplitude
-29.27 dBm
-29.44 dBm
-29.50 dBm
-29.58 dBm
-29.64 dBm
-29.64 dBm
-29.68 dBm

A Limit
-10.27 dB
-10.44 dB
-10.50 dB
-10.58 dB
-10.64 dB
-10.64 dB
-10.68 dB

Filter Typeb

Gaussian

IM SG STATUS

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100w, B30, 1C, 44dBm, 5 MBW, TM3.2, 10 MHz -1

GHz

. Keysight Spectrum Analyzer - Spurious Emissions

=R ==

RE [ 500 AC |

SENSE:INT] [11:19:47 AMDec 04, 2018

Center Freq: 2.352500000 GHz
—w— Trig: Free Run Avg|Hold: 50/50
#Atten: 0 dB Ext Gain: -49.10 dB

Center Freq 2.352500000 GHz Radio Std: None

IFGain:Low Radio Device: BTS

Ref 0.00 dBm

Stop 1 GHz

Spur Range Frequency
796.7 MHz
795.3 MHz
792.8 MHz
902.9 MHz
738.2 MHz

809.1 MHz

Amplitude
-48.21 dBm
-48.21 dBm
-48.30 dBm
-48.32 dBm
-48.34 dBm
-48.39 dBm
-48.40 dBm

A Limit
-20.21 dB
-29.21 dB
-29.30 dB
-29.32 dB
-29.34 dB
-29.39 dB
-29.40 dB

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

925.6 MHz

Range Table

StartFreq
10.000000 MHz

Stop Freq
1.000000000 GHz

Res BW
100.00 kHz
Auto Man

Video BWl

1.0000 MHz
Auto Man

Filter Type.
Gaussian
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Conformity Assessment Report

Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 5 MBW, TM3.2, 1 GHz — 2.26

GHz

. Keysight Spectrum Analyzer - Spurious Emissions

IFGain:Low

Spur Range Frequency
2188 GHz
1.933 GHz
2148 GHz
2.257 GHz
1.997 GHz
2138 GHz
2.082 GHz

[ sENSE:INT] | [11:20:20 AMDec 04,2018
Center Freq: 2.352600000 GHz Radio Std: None

—»— Trig: FreeRun Avg|Hold: 50/50
#Atten: 0 dB Ext Gain: -49.70dB  Radic Device: BTS

2.260000000 GHz

1.0000 MHz
Auto Man

|

Video BW
3.0000 MHz

) e Auto Man
Amplitude A Limit

-38.83 dBm 419.00dBm  -19.83 dB
-38.91 dBm 119.00dBm  -19.91 dB IFIEE I
-38.99 dBm -19.00 dBm -19.99 dB ERLSEI

-39.05 dBm 419.00 dBm  -20.05 dB
-39.08 dBm <19.00 dBm  -20.08 dB
-39.00 dBm 419.00 dBm  -20.00 dB
-39.23 dBm 419.00 dBm  -20.23 dB

More
10of3
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Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

5.1.2 Single Carrier (10 MHz Bandwidth)

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2, 10
MHz -1 GHz

e Keysight Spectrum Analyzer - Spurious Emissions ===
0Q A [ SENSE:INT| [ [08:16:41 AM Dec 04,2018
Center Freq: 2.355000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 50/50
IFGain:Low #Atten: 0 dB Ext Gain: -49.10dB  Radio Device: BTS

Frequency Amplitude

945.8 MHz -48.10 dBm -19.00 dBm -29.10 dB
794.4 MHz -48.11 dBm -19.00 dBm -29.11 dB
935.6 MHz -48.11 dBm -19.00 dBm -29.11 dB
925.0 MHz -48.12 dBm -19.00 dBm -29.12 dB
925.8 MHz -48.12 dBm -19.00 dBm -29.12 dB
835.2 MHz -48.12 dBm -19.00 dBm -29.12 dB
919.3 MHz -48.13 dBm -19.00 dBm -29.13 dB

MSG STATUS

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2, 1
GHz —-2.26 GHz

[ Keysight Spectrum Analyzer - Spurious Emissions

[ SENSE:INT] | [08:17:41 AMDec 04,2018
Center Freq: 2.355000000 GHz Radio Std: None Range Table

—#— Trig: Free Run Avg|Hold: 50/50
IFGain:Low #Atten: 0 dB Ext Gain: -49.70dB  Radio Device: BTS

1.000000000 GHz

Stop Freq
2.260000000 GHz

Res BW
1.0000 MHz
Auto Man

Video BW
3.0000 MHz
Auto Man

Spur Range Frequency Amplitude A Limit

2.252 GHz -37.58 dBm 41900 dBm  -18.58 dB
2.163 GHz .37.73 dBm .19.00 dBm  -18.73 dB T e
2170 GHz -37.77 dBm 419.00dBm  -18.77 dB 1 Skl

2.161 GHz -37.87 dBm 41900 dBm  -18.87 dB
2.156 GHz -37.98 dBm 41900 dBm  -18.98 dB
2.241 GHz -38.05 dBm -19.00dBm  -19.05 dB
2121 GHz -38.06 dBm 41900 dBm  -19.06 dB
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Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.26 GHz - 2.285 GHz

J= Keysight Spectrum Analyzer - Spurious Emissions = E =
( RF 500 AC | SENSE:INT| | [08:27:13 AMDec 04, 2018
Center Freq: 2.355000000 GHz Radio Std: None Frequency
—+— Trig: Free Run Avg|Hold: 50/50
IFGain:Low #Atten: 6 dB Ext Gain: -16.32dB  Radio Device: BTS

Ref 0.00 dBm

2.355000000 GHz

Stop 2.285 GHz

Spur Range Frequency Amplitude A Limit
2.260 GHz -66.80 dBm 51.00dBm  -15.80 dB
2.264 GHz -66.97 dBm 51.00dBm  -15.97 dB Freq Offset
2.284 GHz -67.00 dBm -51.00dBm  -16.00 dB Uiz
2.265 GHz -67.00 dBm -51.00dBm  -16.00 dB
2.266 GHz -67.01 dBm -51.00dBm  -16.01 dB
2.283 GHz 67.02 dBm -51.00dBm  -16.02 dB
2.275 GHz -67.03 dBm -51.00dBm  -16.03 dB

rsa| iJFile <Spurious_TM3_2_1C_10MBW_2355_TX1_2260_to_2285.state> saved

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.285 GHz —2.2875 GHz

J= Keysight Spectrum Analyzer - Spuricus Emissions =
u RF 500 AC [ SENSE:INT] [ [08:27:10 AMDec 04, 2018
Center Freq: 2.355000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 50/50
IFGain:Low #Atten: 6 dB Ext Gain: -16.32 dB Radio Device: BTS

Ref 0.00 dBm

2.355000000 GHz

CF Step

Spur Range Frequency Amplitude A Limit
2.285 GHz -66.57 dBm -46.00dBm  -20.57 dB
2.285 GHz -66.67 dBm -46.00dBm  -20.67 dB Freq Offset
2.285 GHz -66.88 dBm -46.00 dBm  -20.88 dB WisE
2,287 GHz -66.91 dBm 46.00dBm  -20.91 dB
2.287 GHz -66.91 dBm -46.00dBm  -20.91 dB
2.286 GHz -66.92 dBm -46.00dBm  -20.92 dB
2.285 GHz -66.94 dBm -46.00 dBm  -20.94 dB

IMSG 1JFile <Spurious_TM3_2_1C_10MBW_2355_TX1_2285_to_2287.state> saved STATUS.
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Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.2875 GHz - 2.30 GHz

o Keysight Spectrum Analyzer - Spurious Emissions
( RF 500 AC [ SENSE:INT| [ |08:27:08 AM Dec 04, 2018
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None
—»— Trig: Free Run Avg|Hold: 50/50
PASS IFGain:Low #Atten: 6 dB Ext Gain: -16.32dB  Radio Device: BTS

Frequency

Ref 0.00 dBm

2.355000000 GHz

Stop 2.3 GHz

CF Step
1.500000 MHz
Auto Man

Freq Offset
0 Hz

Spur Range Frequency Amplitude A Limit
2.290 GHz -66.78 dBm -46.00 dBm -20.78 dB
2.296 GHz -67.03 dBm -46.00 dBm -21.03 dB
2.293 GHz -67.09 dBm -46.00 dBm -21.09 dB
2.290 GHz -67.10 dBm -46.00 dBm -21.10 dB
2.288 GHz -67.12 dBm -46.00 dBm -21.12 dB
2.298 GHz -67.18 dBm -46.00 dBm -21.18 dB
2.291 GHz -67.19 dBm -46.00 dBm -21.19dB

IMSG ,i_/ File <Spurious_ TM3_2 _1C_10MBW_2355 TX1_2287 to 2300.state> saved STATUS

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.30 GHz - 2.305 GHz

| eysight Spectrum Analyzer - Spurious Emissiens =R
7 RF 500  AC | SENSE:INT| [ [08:27:06 AMDec 04, 2018
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 50/50
IFGain:Low #Atten: 6 dB Ext Gain: -16.32 dB Radio Device:BTS

Ref 0.00 dBm

Center Freq
2.355000000 GHz

Stop 2.305 GHz CF Step

Frequency Amplitude A Limit

2.304 GHz -66.77 dBm -19.00 dBm -47.77 dB
2.303 GHz -66.79 dBm -19.00 dBm -47.79 dB
2303 GHz -66.82 dBm -19.00 dBm -47.82 dB
2.303 GHz -66.84 dBm -19.00 dBm -47.84 dB
2.302 GHz -66.88 dBm -19.00 dBm -47.88 dB
2.302 GHz -66.80 dBm -19.00 dBm -47.89 dB
2.302 GHz -67.00 dBm -19.00 dBm -48.00 dB

=y iJFile <Spurious_ TM3 2 1C_10MBW _2355 TX1_2300 to 2305.state> saved
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Conformity Assessment Report Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.305 GHz — 2.320 GHz

' Keysight Spectrum Analyzer - Spurious Emissions

[ SENSE:INT] | [ 08:27:00 AM Dec 04, 2018

Center Freq2_35500000 GHz Center Freq: 2.355000000 GHz Radio Std: None Frequency
—s— T1rig: Free Run Avg|Hold: 50/50

IFGain:Low #Atten: 6 dB Ext Gain: -16.32dB  Radio Device: BTS

2.3151 GHz
Ref 0.00 dBm -66.963 dBm

Center Freq
2355000000 GHz

Spur Range Frequency Amplitude A Limit
2.315GHz -66.96 dBm -19.00 dBm -47.96 dB
2.311 GHz -66.98 dBm -19.00 dBm -47.98 dB
2.314 GHz -67.02 dBm -19.00 dBm -48.02 dB
2.309 GHz -67.03 dBm -19.00 dBm -48.03 dB
2317 GHz -67.04 dBm -19.00 dBm -48.04 dB
2.305GHz -67.04 dBm -19.00 dBm -48.04 dB
2313 GHz -67.05 dBm -19.00 dBm -48.05 dB

|MSG ,i_/FiIe <Spurious_TM3_2 1C_10MBW_2355 TX1_2305 to_2320.state> saved

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.320 GHz — 2.345 GHz

. Keysight Spectrum Analyzer - Spurious Emissions =& |
7 RF [ SENSE:INT] | [08:27:02 AMDec 04,2018
Center Freq 2.35 Center Freq: 2.355000000 GHz Radio Std: None Frequency

wp Trig: FreeRun Avg|Hold: 50/50
IFGain:Low #Atten: 6 dB Ext Gain: -16.32dB  Radic Device: BTS

Ref -30.00 dBm

2.355000000 GHz

Stop 2.343 GHz

Spur Range Frequency Amplitude A Limit
2.345 GHz -58.03 dBm -51.00 dBm -7.027 dB
2.345 GHz -58.20 dBm -51.00 dBm -7.196 dB
2.345 GHz -58.39 dBm -51.00 dBm -7.391 dB
2.344 GHz -58.49 dBm -51.00 dBm -7.493 dB
2.344 GHz -58.57 dBm -51.00 dBm -7.568 dB
2.344 GHz -58.60 dBm -51.00 dBm -7.604 dB
2.345 GHz -58.65 dBm -51.00 dBm -7.648 dB

s -l/ File <Spurious_ TM3_2 _1C_10MBW 2355 TX1 2320 to 2345.state> saved
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Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.345 GHz - 2.360 GHz

' Keysight Spectrum Analyzer - Spurious Emissions

( [ SENSE:INT] [ | 08:27:04 AMDec 04, 2018
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None Frequency
—»— 1rig: Free Run Avg|Hold: 50/50
IFGain:Low #Atten: 6 dB Ext Gain: -19.17 dB  Radio Device: BTS

Ref 0.00 dBm

Center Freq
2.355000000 GHz

Spur Range Frequency Amplitude A Limit
2.351 GHz -4.096 dBm -19.00dBm  14.90 dB
2.351 GHz -4.192 dBm -19.00dBm  14.81 dB FreqOffset
2.351 GHz -4.245 dBm -19.00 dBm 14.76 dB WiE
2.351 GHz -4.341 dBm -19.00dBm  14.66 dB
2.351 GHz -4.399 dBm -19.00dBm  14.60 dB
2.351 GHz -4.468 dBm -19.00dBm 1453 dB
2.351 GHz -4.498 dBm -19.00dBm 1450 dB

|MSG i)File <Spurious TM3_2 1C_10MBW 2355 TX1 2345 to_2360.state> saved

TX Exempt

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.360 GHz — 2.362 GHz

. Keysight Spectrum Analyzer - Spurious Emissions

U [ SENSE:INT] [ |08:27:15 AMDec 04, 2018
Center Fre Center Freq: 2.355000000 GHz Radio $td: None Frequency
—»— Trig: Free Run Avg|Hold: 50/50
IFGain:Low #Atten: 6 dB Ext Gain: -19.17dB  Radio Device: BTS

Ref 0.00 dBm

2.355000000 GHz

Spur Range Frequency Amplitude A Limit
2.360 GHz -19.59 dBm -19.00 dBm -0.586 dB
2.360 GHz -20.35 dBm -19.00 dBm -1.354 dB
2.360 GHz -20.44 dBm -19.00 dBm -1.443 dB
2.360 GHz -20.46 dBm -19.00 dBm -1.461 dB
2.360 GHz -20.53 dBm -19.00 dBm -1.532 dB
2.360 GHz -20.57 dBm -19.00 dBm -1.567 dB
2.360 GHz -20.71 dBm -19.00 dBm -1.714 dB

IMSG iFile <Spurious_TM3_2_1C_10MBW_2355_TX1_2360_to_2362.state> saved
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Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.362 GHz — 2.365 GHz

. Keysight Spectrum Analyzer - Spurious Emissions

. < [ SENSE:INT] [ [08:27:17 AMDec 04,2018
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None Frequency
ww Trig: Free Run Avg|Hold: 50/50

IFGain:Low #Atten: 6 dB Ext Gain: -19.17 dB Radio Device: BTS

Ref 0.00 dBm

Center Freq
2.355000000 GHz

Stop 2.365 GHz

Spur Range Frequency Amplitude A Limit
2.363 GHz -52.75 dBm =31.00 dBm -21.75 dB
2.363 GHz -53.14 dBm -31.00 dBm -22.14 dB
2.363 GHz -53.20 dBm -31.00 dBm -22.20 dB
2.363 GHz -53.33 dBm -31.00 dBm -22.33 dB
2.363 GHz -53.52 dBm -31.00 dEBm -22.52 dB
2.363 GHz -53.56 dBm -31.00 dEBm -22.56 dB
2.363 GHz -53.62 dBm -31.00 dBm -22.62 dB

IMSG iJFile <Spurious_ TM3_2 1C_10MBW_2355 TX1_ 2362 to_2365.state> saved

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.365 GHz - 2.367 GHz

s Keysight Spectrum Analyzer - Spurious Emissions = =
7 c [ SENSE:INT] [ | 08:27:18 AM Dec 04, 2018
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None Frequency
—— T1rig: Free Run Avg|Hold: 50/50
IFGain:Low #Atten: 6 dB Ext Gain: -19.17 dB Radic Device: BTS

2.36569 GHz
Ref 0.00 dBm -54.581 dBm

Center Freq
2.355000000 GHz

Spur Range Frequency Amplitude A Limit
2.366 GHz -54.58 dBm -48.00 dBm -6.581 dB
2.366 GHz -54.71 dBm -48.00 dBm -6.714 dB
2.366 GHz -55.12 dBm -48.00 dBm -7.118 dB
2.366 GHz -55.12 dBm -48.00 dBm -7.122 dB
2.366 GHz -55.40 dBm -48.00 dBm -7.400 dB
2.366 GHz -55.50 dBm -48.00 dBm -7.496 dB
2.365 GHz -55.57 dBm -48.00 dBm -7.574 dB

sc. iJFile <Spurious_TM3_2 1C_10MBW_2355 _TX1_2365_to_2367.state> saved
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Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.367 GHz - 2.37 GHz

s Keysight Spectrum Analyzer - Spurious Emissions =R =R
F 500 AC SENSE:INT| | 08:28:58 AM Dec 04, 2018
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None
—w— Trig: FreeRun Avg|Hold: 50/50
IFGain:Low #Atten: 6 dB Ext Gain: -19.17 dB Radio Device: BTS

ELTCREL]]

1LO dBidiv Ref 0.00 dBm

StartFreq
2367500000 GHz

Stop Freq
2.370000000 GHz

Res BW
1.0000 MHz
Auto Man

Stop 2.37 GHz Video BWl

3.0000 MHz

" . Auto Man
Spur Range Frequency Amplitude A Limit F———

2.368 GHz -50.57 dBm -51.00 dBm  -8.575dB
2.368GHz  -50.58 dBm -51.00dBm  -8.583 dB IFATETUTES,
2.368 GHz -50.70 dBm -51.00 dBm -8.704 dB SEEETR

2.368 GHz -50.81 dBm -51.00 dBm  -8.807 dB B |
2.368 GHz -60.10 dBm -51.00 dBm  -9.104 dB
2.368 GHz -60.13 dBm -51.00 dBm  -9.132 dB
2.368 GHz -60.16 dBm -51.00 dBm  -9.158 dB

IMSG

Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,
2.37 GHz - 2.40 GHz

. Keysight Spectrum Analyzer - Spurious Emissions (=
| RF 500 AC SENSE:INT] |08:29:46 AM Dec 04, 2018
Center Freq 2.355000000 GHz Center Freq: 2.356000000 GHz Radio Std: None
—»— Trig: Free Run Avg|Hold: 50/50
IFGain:Low #Atten: 6 dB Ext Gain: -19.17 dB Radio Device: BTS

Range Table

1LO dBidiv Ref 0.00 dBm

StartFreq
2.370000000 GHz

Stop Freq
2.400000000 GHz
Res BW
1.0000 MHz
Auto Man
Video Bwl
3.0000 MHz
N . Auto Man
Spur Range Frequency Amplitude A Limit e |
2.371 GHz -63.19 dBm -51.00 dBm -12.19 dB "
2.370 GHz -63.33 dBm -51.00dBm  -12.33dB (AT,
2.372 GHz -63.42 dBm -51.00 dBm -12.42 dB EEVEEIER
2.370 GHz -63.47 dBm -51.00 dBm -12.47 dB B |
2.370 GHz -63.47 dBm -51.00 dBm -12.47 dB More
2.382 GHz -63.48 dBm -51.00 dBm -12.48 dB P
2.394 GHz -63.50 dBm -51.00 dBm <1250 dB

MSG STATUS
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Spurious Emissions, Nokia AHNA AirScale RRH 4T4R B30 100W, B30, 1C, 44dBm, 10 MBW, TM3.2,

2.37 GHz - 10.0 GHz

e Keysight SpEEtrum AnalyzEr Spurious Emissions ==
509 AC [ SENSE:INT] [ [08:18:25 AMDec 04,2018
Center Freq: 2.355000000 GHz Radio Std: None Range Table
—— 1rig: FreeRun Avg|Hold: 50/50
IFGain:Low #Atten: 0 dB Ext Gain: -63.50 dB  Radic Device: BTS Range
1
2.6261 GHz
On Off
-31.226 dBmypemm— |
StartFreq
2.400000000 GHz
— ||
Stop Freq
10.000000000 GHz
|
Res BW
1.0000 MHz
Auto Man
||
Video BW
3.0000 MHz
. L. Auto Man
Spur Range Frequency Amplitude A Limit e ——
2.626 GHz -31.23 dBm -19.00 dBm -12.23 dB ’
3.170 GHz -31.43 dBm -19.00 dBm  -12.43 dB IS
2.524 GHz -31.45 dBm -19.00 dBm -12.45 dB CREess
3.070 GHz -31.45 dBm -19.00 dBm -12.45 dB st |
3.142 GHz -31.59 dBm -19.00 dBm -12.59 dB More
3.155 GHz -31.67 dBm -19.00 dBm -12.67 dB 10f3
3.176 GHz -31.68 dBm -19.00 dBm -12.68 dB

IMSG

STATUS

—l
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6. Photographs
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Product: AHNA AirScale RRH 4T4R B30 100W

Asset

Calibration

Calibration

Calibration

ID Manufacturer Type Description Model Serial Date Due Type Status
Agilent MXA 20Hz- Requires .
E831 . Signal N9020A MY48011791 |2018-02-15 |2020-02-15 L Active
= |Technologies 26.5GHz Calibration
Analyzer
kel 151030  |3TNF- Not Required
E1238 . Notch Filter |GHz Notch  |{1500/3000- |166 N/A N/A 4 "|Active
= [Microwave - Must Be
filter N/N e
Verified
Kl 151030  |3TNF- Not Renuired
E1239 . Notch Filter |GHz Notch  |{1500/3000- |167 N/A N/A d "|Active
== [Microwave - Must Be
filter N/N e
Verified
Calibration
. . 2.5Ghz to .
E1208 |RLC Electronics |High Pass o5 o |F-19301  |1440-001 N/A N/A Not Required, | » ;e
Inc Filter . Must Be
Pass Filter .
Verified
10dB ﬁzltlkl)?r:tlt?ir:ed
E1156 |[Weinschel Attenuator |0.05GHz- 74-10-12 1069 N/A N/A q " |Active
26GHz 25W Must Be
Verified
Calibration
E1237 |Weinschel Attenuator |10dB 25 Watt [46-10-34  |BH8105 N/A N/A msfggu'red' Active
Verified
1008 Zwar R
E1155 (Weinschel Attenuator |0.05GHz - 74-10-12 1068 N/A N/A Must Bg "|Active
26GHz e
Verified
30dB 25W ﬁzltlggngi?ed
E1154 [Weinschel Attenuator |0.05GHz- 74-30-12 1065 N/A N/A Must Bg "|Active
26GHz e
Verified
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8. FCC Section 2.1053 and Part 15.109

8.1 Section 2.1053 Field Strength of Spurious Emissions

Field strength measurements of radiated spurious emissions were made in 3m Semi-Anechoic Chambers the of Global
Product Compliance Laboratories of Nokia Bell Labs in Murray Hill NJ. A complete description and full measurement
data for the site is on file with the Commission (FCC File 515091).

The spectrum from 30 MHz to the tenth harmonic of the carrier, as high as 27 GHz depending upon the product, was
searched for spurious radiation. Measurements were made using both horizontally and vertically polarized
broadband antennas. Per FCC regulations, the comparison of out of band spurious emissions directly to the limit is
appropriately made using the substitution method. However, when the emissions are more than 20 dB below the
specification limit, the use of field strength measurements for compliance determination is acceptable and those
emissions are considered not reportable (Section 2.1053 and the FCC Interpretive database for 2.1053). For this
case the evaluation of acceptable radiated field strength is as follows.

Sections 2.1053 and 27.53 contain the requirements for the levels of spurious radiation as a function of the level of
the unmodulated carrier. The reference level for the unmodulated carrier is calculated as the field produced by an
ideal dipole excited by the transmitter output power according to the following relation taken from Reference Data for
Radio Engineers, page 676, 4" edition, IT&T Corp.

E= [(30*P)X2)/R

20 log (E*10°) — (43 + 10 log P) = 82.23 dBpV/meter
Where:
E = Field Intensity in Volts/meter P = Transmitted Power in Watts
R = Measurement distance in meters =3 m

The Part 27 Limit is 82.23 dBuV/m at 3m and 91.77 dBuV/m at 1m
The Part 27 non-report level is 62.23 dBuV/m at 3m.

The calculated emission levels were found by:

Measured level (dBuV) + Cable Loss(dB)+Antenna Factor(dB) = Field Strength (dBuV/m)

RESULTS:
For compliance with 47CFR Parts 2 and 27, the field strength of any spurious radiation, measured at 3m, is required
to be less than 82.23 dBuV/meter (82.23 @ 3m). Emissions equal to or less than 62.23 dBuV/meter at 3m are not
reportable and may be verified using field strength measurements and broadband antennas. Over the out of band
spectrum investigated from 30 MHz to beyond the tenth harmonic of the carrier (up to 27 GHz), no reportable
spurious emissions were detected.
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9. Frequency Stability

Frequency Stability (FS) is the measurement of the EUT’s frequency deviation from its assigned frequency, and is
expressed in both Hz and parts-per-million (ppm). Frequency Tolerance (FT) is the deviation limit set by either the
Regulatory Agency, in their Rules, Regulations and Standards, or the specific Design Standard (domestic or
international) that an EUT is designed to comply with. Hence, the measured deviation value (FS) cannot exceed the
frequency tolerance (FT) limit to which the radio/transceiver is designed to meet.

The frequency stability was measured with variation of ambient temperature and voltage as follows:
From -30° to +50° centigrade for all equipment (If the EUT under test does not operate to the temperature range
required, EUT status should be indicated at the temperature of departure.)

Frequency measurements were made at the extremes of the specified temperature range and at intervals of not
more than 10° centigrade through the range. A period of time sufficient to stabilize all of the components of the
oscillator circuit at each temperature level was allowed prior to frequency measurement.

Vary primary supply voltage from 85 to 115 percent of the nominal value.

The supply voltage was measured at the input to the cable normally provided with the equipment, or at the power
supply terminals if cables are not normally provided.

Frequency Block Tested: (CF = 2355MHz)

1. (a)Set the power supply to nominal VVoltage. (b) Record the frequency at ~25°C. (c)Raise EUT
operating temperature to 50°C. (d)Record the frequency difference. (¢) Repeat step (d) at each 10°C
step down to -30°C. Result will be 10 readings and take temperature readings to establish thermal
stability at each point.

Baseline Measurement at +25°C
Transmit Frequency Deviation at +25°C at 100% of Nominal Voltage, -48VDC

Time Transmit Carrier Deviation
(minutes) (Hz)
0 9.290
0.5 7.118
1.0 8.902
15 9.715
2.0 7.255
2.5 8.426
3.0 11.939
FCC SPECIFICATION +2355 MHz (+0.05ppm)
+0.05ppm = £117.75 Hz
FCC RESULT PASS

Transmit Frequency Deviation at +50°C at 100% of Nominal Voltage, -48VDC

Time Transmit Carrier Deviation
(minutes) (Hz)
0 9.333
0.5 7.168
1.0 10.749
15 6.543
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Transmit Frequency Deviation at +50°C at 100% of Nominal Voltage, -48VDC

2.0 9.777
2.5 7.498
3.0 9.089

FCC SPECIFICATION

+2355 MHz (£0.05ppm)
+0.05ppm = £117.75 Hz

FCC RESULT

PASS

Transmit Frequency Deviation at +40°C at 100% of Nominal Voltage, -48VDC

Time Transmit Carrier Deviation
(minutes) (Hz)
0 7.172
0.5 10.677
1.0 8.962
15 9.439
2.0 12.902
2.5 8.426
3.0 8.801
FCC SPECIFICATION +2355 MHz (£0.05ppm)
+0.05ppm = £117.75 Hz
FCC RESULT PASS

Transmit Frequency Deviation at +30°C at 100% of Nominal Voltage, -48VDC

Time Transmit Carrier Deviation
(minutes) (Hz)
0 10.322
0.5 8.933
1.0 7.889
15 9.002
2.0 8.116
2.5 10.844
3.0 4,936
FCC SPECIFICATION +2355 MHz (+0.05ppm)
+0.05ppm = £117.75 Hz
FCC RESULT PASS

Transmit Frequency Deviation at +20°C at 100% of Nominal Voltage, -48VDC

Time Transmit Carrier Deviation

(minutes) (H2)
0 9.892

0.5 10.207
1.0 8.361
15 9.079

2.0 10.896
2.5 8.252
3.0 7.499

FCC SPECIFICATION

+2355 MHz (+0.05ppm)
+0.05ppm = £117.75 Hz

FCC RESULT

PASS
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Transmit Frequency Deviation at +10°C at 100% of Nominal Voltage, -48VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 10.981
0.5 8.593
1.0 4,996
15 8.871
2.0 10.789
2.5 8.612
3.0 11.421

FCC SPECIFICATION

+2355 MHz (£0.05ppm)
+0.05ppm = £117.75 Hz

FCC RESULT

PASS

Transmit Frequency Deviation at 0°C at 100% of Nominal Voltage, -48VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 11.372
0.5 9.929
1.0 10.774
15 7.710
2.0 8.394
2.5 10.731
3.0 9.855

FCC SPECIFICATION

+2355 MHz (+0.05ppm)
+0.05ppm = +117.75 Hz

FCC RESULT

PASS

Transmit Frequency Deviation at -10°C at 100% of Nominal Voltage, -48VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 10.381
0.5 8.629
1.0 9.513
15 8.107
2.0 12.311
2.5 9.097
3.0 5.395

FCC SPECIFICATION

+2355 MHz (£0.05ppm)
+0.05ppm = £117.75 Hz

FCC RESULT

PASS
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Transmit Frequency Deviation at -20°C at 100% of Nominal Voltage, -48VDC
Time Transmit Carrier Deviation
(minutes) (Hz)
0 7.261
0.5 5.624
1.0 11.737
1.5 8.302
2.0 11.944
2.5 9.961
3.0 10.885
FCC SPECIFICATION +2355 MHz (+0.05ppm)
+0.05ppm = +117.75 Hz
FCC RESULT PASS

Transmit Frequency Deviation at -30°C at 100% of Nominal Voltage, -48VDC
Time Transmit Carrier Deviation
(minutes) (Hz)
0 9411
0.5 10.843
1.0 8.266
1.5 6.832
2.0 10.209
2.5 9.621
3.0 11.289
FCC SPECIFICATION +2355 MHz (+0.05ppm)
+0.05ppm = +117.75 Hz
FCC RESULT PASS

Upon return to +25°C.

2. At ambient, vary voltage to +15% and -15% of nominal and record frequency difference. Result will
be 12 readings for each voltage (nominal, ~+ 3%, ~+6%, ~+%9, ~+12%, +15%, and nominal, ~- 3%,

~-6%, ~-%9, ~-12%, -15%).

Transmit Frequency Deviation at +25°C at 100% of Nominal Voltage, -48VDC
Time Transmit Carrier Deviation
(minutes) (Hz)
0 9.047
0.5 8.922
1.0 11.693
15 12.476
2.0 9.317
2.5 11.092
3.0 10.606
FCC SPECIFICATION +2355 MHz (+£0.05ppm)
+0.05ppm = £117.75 Hz
FCC RESULT PASS
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Transmit Frequency Deviation at +25°C at 103% of Nominal Voltage, -49.44VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 12.273
0.5 5.496
1.0 9.141
15 7.970
2.0 10.577
25 9.077
3.0 12.599

FCC SPECIFICATION

+2355 MHz (+0.05ppm)
+0.05ppm = +117.75 Hz

FCC RESULT

PASS

Transmit Frequency Deviation at +25°C at 106% of Nominal Voltage, -50.88VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 8.721
0.5 11.289
1.0 7.410
15 10.506
2.0 9.493
2.5 12.376
3.0 7.350

FCC SPECIFICATION

+2355 MHz (+0.05ppm)
+0.05ppm = +117.75 Hz

FCC RESULT

PASS

Transmit Frequency Deviation at +25°C at 109% of Nominal Voltage, -52.32VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 10.250
0.5 9.006
1.0 8.349
15 11.727
2.0 8.621
2.5 11.281
3.0 9.984

FCC SPECIFICATION

+2355 MHz (£0.05ppm)
+0.05ppm = £117.75 Hz

FCC RESULT

PASS
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Transmit Frequency Deviation at +25°C at 112% of Nominal Voltage, -53.76VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 9.113
0.5 11.319
1.0 10.852
15 7.961
2.0 12.682
25 7.269
3.0 9.117

FCC SPECIFICATION

+2355 MHz (£0.05ppm)
+0.05ppm = £117.75 Hz

FCC RESULT

PASS

Transmit Frequency Deviation at +25°C at 115% of Nominal Voltage, -55.20VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 11.988
0.5 8.276
1.0 10.350
15 9.489
2.0 9.822
2.5 11.587
3.0 10.036

FCC SPECIFICATION

+2355 MHz (+0.05ppm)
+0.05ppm = +117.75 Hz

FCC RESULT

PASS

Transmit Frequency Deviation at +25°C at 100% of Nominal Voltage, -48.0VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 10.603
0.5 7.389
1.0 9.997
15 6.690
2.0 11.543
2.5 10.880
3.0 8.521

FCC SPECIFICATION

+2355 MHz (£0.05ppm)
+0.05ppm = £117.75 Hz

FCC RESULT

PASS

Public

Page 52 of 60



Conformity Assessment Report

Global Product Compliance Laboratory
Report No.: TR-2018-0259-FCC2-27
Product: AHNA AirScale RRH 4T4R B30 100W

Transmit Frequency Deviation at +25°C at -3% of Nominal Voltage, -46.56VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 10.145
0.5 7.982
1.0 8.527
15 10.935
2.0 7.417
25 9.862
3.0 11.986

FCC SPECIFICATION

+2355 MHz (£0.05ppm)
+0.05ppm = £117.75 Hz

FCC RESULT

PASS

Transmit Frequency Deviation at +25°C at -6% of Nominal Voltage, -45.12VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 9.762
0.5 10.525
1.0 11.391
15 9.964
2.0 11.330
2.5 7.602
3.0 8.791

FCC SPECIFICATION

+2355 MHz (+0.05ppm)
+0.05ppm = +117.75 Hz

FCC RESULT

PASS

Transmit Frequency Deviation at +25°C at -9% of Nominal Voltage, -43.68VDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 12.369
0.5 9.782
1.0 11.926
15 10.583
2.0 9.457
2.5 12.101
3.0 9.520

FCC SPECIFICATION

+2355 MHz (£0.05ppm)
+0.05ppm = £117.75 Hz

FCC RESULT

PASS
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Transmit Frequency Deviation at +25°C at -12% of Nominal Voltage, -42.24vVDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 11.768
0.5 10.890
1.0 12.976
15 9.556
2.0 11.713
25 10.020
3.0 9.491

FCC SPECIFICATION

+2355 MHz (£0.05ppm)
+0.05ppm = £117.75 Hz

FCC RESULT

PASS

Transmit Frequency Deviation at +25°C at -15% of Nominal Voltage, -40.80vVDC

Time Transmit Carrier Deviation
(minutes) (Hz)

0 12.072
0.5 8.669
1.0 11.157
15 10.139
2.0 9.721
2.5 10.550
3.0 11.121

FCC SPECIFICATION

+2355 MHz (+0.05ppm)
+0.05ppm = +117.75 Hz

FCC RESULT

PASS
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Thermal Data during Frequency Stability Test

s CHO01 Chamber Ctrl Temp °C MIN
eme CH002 Chamber RH Ctrl %RH MIN
e CHO03 Chamber Temp °C MIN
e CHO004 Humidity %RH MIN

e CHO05 Chamber 6inch FRT°C MIN

Test Equipment

CHO001 Chamber Ctrl Temp °C MAX

CHO02 Chamber RH Ctrl %RH MAX

CHO003 Chamber Temp °C MAX
e CH004 Humidity %RH MAX
e CH005 Chamber 6inch FRT °C MAX

Asset ID| Manufacturer Type Description | Model Serial Calibration | Calibration
Date Due
Agilent MXA Signal 20Hz-
E1152 . 26.5GHz N9020A |MY53420147 |2017-03-13 |2019-03-13
Technologies Analyzer
Analyzer
THO044 |Fluke Multimeter 83lll 74910377 2018-02-12 |2020-02-12
TH501- Solutions Plus
T02 Synergy Controller Controller SPPCM |SP001628 2018-02-02 |2020-02-02
Thermal . .
TH-T02 |Thermotron Chamber N/A 6632 Not Required |Not Required
Chamber
MV Advanced
THO14 |Yokogawa Recorder Eggea‘rtl’";s MV2048 |S5JC04072  |2017-06-02  |2019-06-02
recorder
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Additional Support Equipment

Instrument Type Serial Number |Vendor Cal Due Date
Power Meter MY40511034 AGILENT E4419B 01/10/2020
Power Sensor MY52280001 AGILENT E9301A 02/08/2020
Power Sensor MY52280011 AGILENT E9301A 02/08/2020
GPS Receiver KR93200773 SYMMETRICOM 58503B No Cal Req.
Power supply 13N5112] TDK-LAMBDA GENG60-85-3P208 |No Cal Req.
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Test Setup

GPS Antenna

GPS Networking Inc
GPS Distribution
Amplifier

Thermal Test Chamber

AHNA RRH

Symmetricom 58503B
GPS Time & Freq
Reference Receiver

MXA Signal Analyzer
Agilent N9020A (Freq Stab)

EAC Coupler Attenuator

Agilent
Power Meter

Variable Voltage
DC Power Source
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Setup Photos
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10. NVLAP Certificate of Accreditation

United States Department of Commerce
National Institute of Standards and Technology

NVIAD

Certificate of Accreditation to ISO/IEC 17025:2005

NVLAP LAB CODE: 100275-0

Nokia, Global Product Compliance Lab
Murray Hill, NJ

is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:

Electromagnetic Compatibility & Telecommunications

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality
management system (refer to joint ISO-ILAC-IAF Communique dated January 2009).
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