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Report No.: TR2018-0157-FCC2-15E RF Non-DFS
AZRB UN1/2/3 4C

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):

AirScale Micro RRH 2T Band 46 LAA (AZRB) 4C

FCCID:

2AD8BUAZRBRH1

Serial Number:

1M181320011, 1M181319967 (Radiated), TM181319962 (Conducted)

Hardware Version:

474510A.101

Software Version:

FL18A

Frequency Range:

5170-5250 MHz (UNII-1); 5250-5350 MHz (UNII-2a); 5470-5725 MHz
(UNII-2c); 5735-5835 MHz (UNII-3) E-UTRAN Band 46

Type of Equipment:

Intentional Transceiver

GPCL Project File Number:

2018-0157 & 2019-0025 & 2019-0002

Applicant & Manufacturer:

Nokia Solutions and Networks, OY
2000 W. Lucent Lane
Naperville, IL 60563 USA

Test Requirement(s):

Title 47 CFR Parts 2 and 15E (Non-DFS)

Test Standards:

e Title 47 CFR Parts 2 and 15E

e KDB 789033 D02, General U-NIl Test Procedures New Rules,
v02r01, December 2017

e KDB 662911 D01 Multiple Transmitter Output v02r01 Oct 2013

e ANSIC63.10(2013)

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):

July 2018/June 2019

Type of Application

C2PC

Test Performed By:

Nokia
Global Product Compliance Laboratory
600-700 Mountain Ave.

P.O.Box 636

Murray Hill, NJ 07974-0636
Product Engineer(s): Jeff Webb
Lead Engineer: Qin Yu

Test Engineer (s):

Norman Albrecht, Jaideep Yadav, Greg Manuel, Mike Soli

NJ.

Test Results: The AirScale RRH 2T B46 UNII-1/2/3 (AZRB) 4C, 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,
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AZRB UN1/2/3 4C

1.1 Introduction

This Conformity test report applies to the AirScale Micro RRH 2T B46 UNII-1/2/3 (AZRB) 4C, hereinafter
referred to as the Equipment Under Test (EUT).

1.2 Purpose and Scope

The purpose of this document is to provide the non-DFS testing data required for qualifying the EUT with the
4x20MHz carrier for the existing 7 antennas in compliance with FCC Parts 2 and 15E requirements measured
in accordance with the procedures set out in Section 2.1033 (c) (14) of the Rules. The testing data required
for qualifying the EUT equipped with the two new antennas BAAIO303T3T3VJX65F-06 and PAS2457-CC1 and
the 1x20MHz-4x20MHz carrier configurations were demonstrated in the TR-2019-0082-FCC2-15E RF Non-
DFS r1 and TR2019-0025-FCC2-15E RF DFS reports.

AirScale RRH 2T, B46, 1W, is a low power RRH for small cell deployment. It has been FCC certified under FCC
ID: 2AD8UAZRBRH1 in UNII-1/2/3 bands for 1x20MHz, 2x20MHz and 3x20MHz carriers with the following
antennas:

Data of Approved UNII Antennas from Manufacturers

Ant No Model Antenna Type/ Frequency Tx/Rx Max Gain (dBi)
Name Size (mm) (MHz) Port Port 1 Port 2
1 AARC Directional 5150 ~5850 | Tx/Rx 4.9 4.9
295(L) x 270(wW) = 30(D) 1/2
2 FA2RC Directional 5150 ~5850 | Tx/Rx 6.0 6.0
160(L) x 110(W) x 44(D) 1/2
3 VVSSP- Omni-Directional 5150~ 5925 Tx/Rx 5.1 5.1
360S-F 600(L) x 100(R) 1/2
4 GQ2410- Omni-Directional 5150 ~ 5925 Tx/Rx 5.9 5.9
06645 634(L) x 127.5(R) 1/2
5 2205 Directional 5150 ~5925 | Tx/Rx 9.5 9.5
198(W) x 24.5(D) x 198(H) 1/2
6 GO4806- |Omni-Directional, 1219(L) x 52(D)| 5150 ~ 5925 | Tx/Rx 6.0 6.0
06664 1/2
7 FA2RA Omni-Directional , 235(L) x 51(D)| 5150 ~5850 | Tx/Rx 7.5 7.5
1/2
UNII-1/2/3 Antennas Tested In the Previous Filings (with the Highest Gain of Each Type)
Antenna Model Name Antenna Type Frequency Max Gain (dBi) Notes
No (MHz) Port1 | Port2
4 GQ2410-06645 | Omni-Directional | 5150~ 5925 5.9 5.9 Original
5 2205 Directional 5150~5925 | 9.5 9.5 Filing
6 G04806-06664 | Omni-Directional | 5150~ 5925 6.0 6.0 C2PC
7 FA2RA Omni-Directional | 5150 ~ 5850 7.5 7.5 C2PC
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Antenna Gains in UNII-1 Band
in Elevation Angles 30° above the Horizontal Plane for Outdoor EUT

Antenna Model Antenna Type Max Gain in Elevation Angle

No 30° above Horizont (dBi)
1 AARC Directional -9.1

2 FA2RC Directional -7.0

3 VVSSP-360S-F Omni-Directional -9.5

4 GQ2410-06645 Omni-Directional -11.0

5 2205 Directional -7.0

6 G0O4806-06664 Omni-Directional -9.0

7 FA2RC Omni-Directional -8.0

Per 2.1043(b)(2), when a Class Il permissive change is made by the grantee, the grantee shall provide
complete information and the results of tests of the characteristics affected by such change. This test is to
evaluate the configuration with 4x20MHz carriers, where the 26dB emission bandwidth and the radiated
unwanted emissions are impacted and required to be evaluated. The maximum output power with 4C
configuration needs to be verified. The tests in this report were performed for UNII Devices Operating in the
UNII-1/2/3 Bands in accordance with the requirements of FCC CFR 47 Part 15 Subpart E. Testing with the
G04806-06664, 2205, and FA2RA antenna was performed to demonstrate worst case results for the different
types of antenna, and to qualify all seven of the previously approved antenna for 4x20MHz mode of operation.

1.3 EUT Details

1.3.1 Specifications

Specification Items Description
Radio Access Technology LAALTE-TDD
Operation Mode Master Device, Point to Multipoint
Modulation Type(s) QPSK, 16QAM, 64QAM, 256QAM

Operation Frequency Range E-UTRAN Band 46: 5170-5250 MHz (UNII-1);
5250-5350 MHz (UNII-2a); 5470-5725 MHz (UNII-2c);
5735-5835 MHz (UNII-3)
Tx and Rx Signal Bandwidths 5/10/15/20MHz
Number of Tx and Rx Paths 2TX/2RX
MIMO Yes
5170-5250 MHz|Antennas with Max Gain < 6 dBi*:
(UNII-1) 26dBm per port and 29dBm total
Antennas with Max Gain = 9.5 dBi:
22.5 dBm per port and 25.5dBm total
Max Conducted RF Power 5250-5350 MHz[Antennas with Max Gain < 6 dBi:
& 5470-5725 1x20MHz: 19.5dBm per port and 22.5dBm total
MHz (UNII-2) nx20MHz: 21dBm per port and 24dBm total
Antennas with Max Gain =7.5 dBi:
1x20MHz: 18dBm per port and 21dBm total
nx20MHz: 19.5dBm per port and 22.5dBm total
Antennas with Max Gain =9.5 dBi:
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Title 47 Code of Federal Regulations Test Report

1x20MHz: 16dBm per port and 19dBm total
nx20MHz: 17.5dBm per port and 20.5dBm total
5735-5835 [Antennas with Max Gain < 6 dBi:
MHz (1-3)x20MHz, 27dBm per port and 30dBm total

(UNII-3) 4x20MHz, 26dBm per port and 29dBm total
Antennas with Max Gain < 7.5 dBi:
(1-3)x20MHz, 25.5dBm per port and 28.5dBm total
4x20MHz, 24.5dBm per port and 27.5dBm total
Antennas with Max Gain = 9.5 dBi:
(1-3)x20MHz, 23.5dBm per port and 26.5dBm total
4x20MHz, 22.5dBm per port and 25.5dBm total

5170-5250 MHz| 32dBm per port and 35dBm total
(UNII-1)

Max Rated EIRP Power 5250-5350 MHz| 1x20MHz: 28.5dBm
& 5470-5725 | nx20MHz: 30dBm

MHz (UNII-2)
5735-5835 MHz| (1-3)x20MHz: 33dBm per port and 36dBm total
(UNII-3) 4x20MHz: 32dBm per port and 35dBm total

Max OD EIRP at any Elevation 5170-5250 <125mW (21 dBm) Outdoor

Angle above 30°from Horizon | MHz (UNII-1)
50mW (17dBm) per port and 100mW (20dBm) total

Min Conducted Power
Maxi. Number of Carriers per 4
Port
Maxi. Spacing between N/A
Carriers in Number of Carriers
Deployment Environment Outdoor

Environment Temperature -40°Cto +55°C

Range
Power Source

DC: -38Vto-57V
AC (via external AC converter)
Minimum Nominal Maximum
80.0 110.0 276.0
Antenna Refer to Section 1.2. No beamforming

*Maximum gain of Antenna #7 FA2RA in UNII-1 band is 6dBi.
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1.3.2 Photographs
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1.4 Test Requirements

Each required measurement is listed below:

Global Product Compliance Laboratory
Report No.: TR2018-0157-FCC2-15E RF Non-DFS
AZRB UN1/2/3 4C

47 CFR FCC Sections Description of Tests Test Required
15.407 (a)(1-4) Maximum Power Output Yes
15.403(i), 15.215(c), | Emission Bandwidth (26dB Bandwidth) Yes
15.407(a)(2) (5)
15.407 (b)(1-5)(7-8), | Unwanted Radiated Out-of-Band Emissions Yes
15.205 & 15.209
15.407 (b)(1-8), Unwanted Radiated Spurious Emissions Yes
15.205 & 15.209

1.5 Standards & Procedures

1.5.1 Standards

e Title 47 Code of Federal Regulations, Federal Communications Commission Part 2.
e Title 47 Code of Federal Regulations, Federal Communications Commission Part 15.

Public
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Report No.: TR2018-0157-FCC2-15E RF Non-DFS
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1.5.2 Procedures

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

2. ANSI C63.10 (2013) entitled: “American Nation Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices”, American National Standards Institute, Institute of Electrical and
Electronic Engineers, Inc., New York, NY 10017-2394, USA.

3. FCCKDB 789033 D02, General U-NIl Test Procedures New Rules, v02r01, December 2017.

4. FCCKDB 662911 D01 Multiple Transmitter Output v02r01 Oct 2013

1.5.3 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 +5.4dB
(AR-9 Semi-Anechoic 30 MHz-200 MHz V +5.4 dB
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 > 8 dB
Conducted Spurious Emissions | 10 kHzto 1 MHz | 1 GHz to 10 GHz )
1TMHz 10 GHz to 40 GHz:
RF Power 10 Hz to 20 MHz | 50 MHz to 18 GHz 1.4 dB
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1.6 Executive Summary

Global Product Compliance Laboratory
Report No.: TR2018-0157-FCC2-15E RF Non-DFS

AZRB UN1/2/3 4C

Requirement Description Result
47 CFR FCC Parts 2 and 15E
15.407 (a)(1-4) Maximum Power Output COMPLIES
15.215(c),15.403(i) & 15.407(a)(2) (5) | Emission Bandwidth (26dB Bandwidth) COMPLIES
15.407 (b)(1-5)(7-8), 15.205 & 15.209 Unwanted Radiated Out-of-Band Emissions COMPLIES
15.407 (b)(1-8), 15.205 & 15.209 Unwanted Radiated Spurious Emissions COMPLIES

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

1.7 Test Configuration for all Antenna Port Measurements

Equipment
Under
Test

Test
Coupler

J4

MXA Signal Analyzer

Calibrated
Attenuation

Reflected

1.8 Test Channels

Output
Port

Incident
Directional Coupler
Calibrated

Attenuation

Test Port

Power Meter

AN

AN

UNII-2 (5250-5350MHz, 5470-5725MHz) 4C Frequency Channel Plan

Power Sensor

Bands Channel No (Nch) Freq (MHz) Channel BW Freq Bands

UNII-1 (B46a) 36, 40, 44, 48 5180, 5200, 5220, 5240 80MHz 5170-5250

UNII-2a (B46b) 52, 56, 60, 64 5260, 5280, 5300, 5320 80MHz 5250-5350

UNII-2c (B46c) | 100, 104, 108, 112 5500, 5520, 5540, 5560 80MHz 5470-5725
132,136, 140, 144 5660, 5680, 5700, 5720

UNII-3 149,153,157,161 | 5745,5765, 5785, 5805 80MHz 5735 -5835
153,157,161,165 | 5765,5785, 5805, 5825

Public
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2. FCC Section 15.407 (a)(1-4) - RF Power Output

2.1 RF Power Output

This test is a measurement of the total RF power level transmitted at the antenna-transmitting terminals at
the selected channels for verification purpose. The product was configured for test as shown in section above
and allowed to warm up and stabilize per KDB 789033 D02 and ANSI C63.10.

Maximum Transmitter Power at Antenna Ports Previously Approved

Band Antenna Max Directional Gain for Total Power Total Maximum Power
(dBi) Allowed at Ant Port (dBm)
UNII-1 #5 9.5 25.5
UNII-2 #5 9.5 20.5
UNII-3 #5 9.5 26.5
UNII-1 #6 6.0 29.0
UNII-2 #6 6.0 24.0
UNII-3 #6 6.0 30.0
UNII-1 #7 6.0 29.0
UNII-2 #7 7.5 22.5
UNII-3 #7 7.5 28.5

Power measurements were made with an MXA Signal Analyzer. The maximum power for 4x20MHz
configuration at antenna ports is 26dBm per port. The maximum power levels for 4x20MHz with 6dBi antenna
were verified below, where the maximum power for 4x20MHz is 26dBm per port:

Maximum Mean RF Power Output for 4x20 MHz Carriers UNII-1/3 6dBi Ant #6 (26dBm per Port)

Bands (GHz) Ch No/ Power | Power | Total Limit | Results
Carrier Freq (MHz) Modulation | (dBm) | (dBm) | Power | (dBm)
Port1 | Port2 | (dBm)
UNII-1 36, 40, 44, 48/5180, 5200, | Q/16QAM 25.76 | 25.75 28.8 29 Pass
(5.17-5.25) 5220, 5240
UNII-3 149,153,157, 161/ 5745, Q/16QAM 25.97 | 25.90 | 28.95 30 Pass
(5735 -5835) 5765, 5785, 5805
153,157,161, 165/ 5765, Q/16QAM 25.88 | 25.93 | 28.92 30 Pass
5785, 5805, 5825

Maximum Mean RF Power Output for 4x20 MHz Carriers UNII-2 6dBi Ant #6 (21dBm)

Bands (GHz) Ch No/ Modulation Power (dBm) |Total Power| Limit | Results
Carrier Freq (MHz) Port 1 (dBm) (dBm)
UNII-2a 52, 56, 60, 64/5260, 5280, 20.82 23.82 24 Pass
(5250-5350) 5300, 5320 Q/16QAM
100, 104,108, 112/ 5500, | Q/16QAM 20.91 23.91 24 Pass
5520, 5540, 5560
UNII-2¢ 116,120, 124,128/ 5580, | Q/16QAM 20.99 23.99 24 Pass
(5470-5725) 5600, 5620, 5640
128,132, 136, 140/5640, Q/16QAM 20.85 23.85 24 Pass
5660, 5680, 5700
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Global Product Compliance Laboratory
Report No.: TR2018-0157-FCC2-15E RF Non-DFS
AZRB UN1/2/3 4C

Maximum Mean RF Power Output for 4x20 MHz Carriers UNII-1/3 9.5dBi Ant #5 (22.5dBm per Port)

Bands (GHz) Ch No/ Power | Power | Total | Limit | Results
Carrier Freq (MHz) Modulation | (dBm) | (dBm) | Power | (dBm)
Port1 | Port2 | (dBm)
UNII-1 36, 40, 44, 48/5180, 5200, | Q/16QAM | 22.44 | 22.42 | 25.44 | 25.5 Pass
(5.17-5.25) 5220, 5240
UNII-3 149,153,157,161/ 5745, | Q/16QAM 22.42 | 22.50 | 25.47 26.5 Pass
(5735 -5835) 5765, 5785, 5805
153,157,161,165/ 5765, | Q/16QAM | 22.46 | 22.48 | 25.48 | 26.5 Pass
5785, 5805, 5825

Maximum Mean RF Power Output for 4x20 MHz Carriers UNII-2 9.5dBi Ant #5 (17.5dBm Per Port)

Bands (GHz) Ch No/ Modulation Power (dBm) | Total Power | Limit | Results
Carrier Freq (MHz) Port 1 (dBm) (dBm)
UNII-2a 52, 56, 60, 64/5260, 17.36 20.36 20.5 Pass
(5250-5350) 5280, 5300, 5320 Q/16QAM
100, 104,108,112/ Q/16QAM 17.42 20.42 20.5 Pass
5500, 5520, 5540, 5560
UNII-2c 116,120, 124,128/ Q/16QAM 17.25 20.25 20.5 Pass
(5470-5725) | 5580, 5600, 5620, 5640
128,132,136, 140/5640, | Q/16QAM 17.43 20.43 20.5 Pass
5660, 5680, 5700
Maximum Mean RF Power Output for 4x20 MHz Carriers UNII-2 7.5dBi Ant #7 (19.5dBm Per Port)
Bands (GHz) Ch No/ Modulation Power (dBm) | Total Power | Limit | Results
Carrier Freq (MHz) Port 1 (dBm) (dBm)
UNII-2a 52, 56, 60, 64/5260, 19.35 22.35 22.5 Pass
(5250-5350) 5280, 5300, 5320 Q/16QAM
100, 104,108, 112/ Q/16QAM 19.44 22.44 22.5 Pass
5500, 5520, 5540, 5560
UNII-2c 116, 120, 124, 128/ Q/16QAM 19.50 22.50 22.5 Pass
(5470-5725) | 5580, 5600, 5620, 5640
128,132,136, 140/5640, | Q/16QAM 19.34 22.34 22.5 Pass
5660, 5680, 5700
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2.1.1 Channel RF Power - Plots

NOTE: Only a sample of the plots for Ant #6 with the maximum power in each UNII band are used in
this report. The full suite of raw data resides at the MH, New Jersey location.

Ch_Power_TM3.2_4C_20MBW_UNII-1_5180_5200_5220_5240_6dBi Ant #6_26dBm Per Port_TX1 & TX2

= Krpright Spectmm Anakrer- Channel Brser

SEMEE: 0B:31:37 AM D027, 2018
Center Freqg 5,210000000 Center Freq: 5210000000 GHz Radio 5td: Mone
' Trig:FreeRun Avg|Hold== 101101
#IF Gain:Low HAtten: 0 dB Ext Gain: -34.00 48  Radio Devics: BTS

Ref 30.00 dBm

Span 120 MHzZ
#YBW 3 MHz Sweep 1.011 ms

Channel Power Power Spectral Density !

25.76 dBm /80 MHz 6.725 dBm /MHz

waG | LFile <PSD_TM3_Z_AC_20#20+20+20MBW_S1BD_S200_S5220_5240 TX1.stale> STATS

 Eryrigh Smectnim fnabyrer - Channel Braer
o T -

SEMEE:INT] ORIEE: 7, 2018
enter Freg [0 Center Freq: 5210000000 GHz Radig 5td: Nane
e Trig: FreeRun Avg|Hold:= 104101

#FGainclow | MAtten: 0 48 Ext Gain: -34.00 08 Radio Devics: BTS
Mkr1 5.2

Span 120 MHz
VB 3 MHz Sweep 1.011 ms

Channel Power Power Spectral Density

25.75 dBm /80 MHz 6.723 dBm /MHz

v 1/File <PSD_TM3_Z_4C_20+20+20+20MBW 518l 05240 THZ stale> 5TATUS

Public Page 14 of 62



Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR2018-0157-FCC2-15E RF Non-DFS
AZRB UN1/2/3 4C

Ch_Power_TM3.2_4C_20MBW_UNII-3_5745_5765_5785_5805_6dBi_26dBm Per Port_Ant #6_TX1 & TX2

e FEysight Spectrum Analyzer - Channel Power

. 50 & SEWSE:INT| 07:12:26 FM Jun 20, 2019
Center Freq 5.775000000 GHz Center Freq: 5. 776000000 GHz Radio Std: None
e Trig: Free Run Avg|Held:>101/101
#FGaln:Low #Amen: 0 dB Ext Galn: -42.00 dB  Radio Device: BTS

Mkr1 5.7492857 GHz
8.3727 dBm

Center 5.775 GHz Span 120 MHz
HRes BW 1 MHz #VBW 3 MHz Sweep 1.011ms

Channel Power Power Spectral Density

2597 dBm /80 MHz 6.935 dBm /MHz

wsa i File <PSD_TM3_2_d4C_20+20+20+20MBW_5745_5765_5785_5805_TX1_UNI... s7atus

- KeEptight Spectrum Analyzer - Channel Power
. FE AC SENSE:INT, 07:08:12 FMJun 20, 2019
Center Freq 5.775000000 GHz Center Freq: 5775000000 GHz Radio 5td: None
o Trig: Free Run Avg|Held:>101/101
#AFGaln:Low #Amen: 0 dB Ext Galn: -42.00 dB  Radio Device: BTS

Mkr1 5.7592105 GHz
Ref 25.00 dBm 8.2668 dBm

Center 5.775 GHz Span 120 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 1.011 ms

Channel Power Power Spectral Density

25.90 dBm /20 MHz 6.870 dBm /MHz

wsa i) File <PSD_TM3_2_d4C_20+20+20+20MBW_5745 5765 5785 5805 TX2Z_UMI... 57atus
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Ch_Power_TM3.2_4C_20MBW_UNII-2_5580_5600_5620_5640_6dBi_21dBm Per Port_Ant #6_TX1

e Eeyrinht Spmctnim Anskyrer - Channsl Brser
, T —= 00 AC SEREERT] 2:24:10 PMIan 33,2010

Bl g 5610000000 7 Center Freq: 5610000000 GHz Radio 5td: Mone
Center Freg 5.610000000 GHz = Trig: Free Run Avg|Hold:=>101/101

HFGain:Low  MAtEn: [ 4B Ext Gain: -41.20 48 Radio Device: BTS

Ref 25.00 dBm

Span 120 MHz
#YBW 3 MHz Sweep 1.011 ms

Channel Power Power Spectral Density

20.99 dBm /80 MHz 1.959 dBm /MHz

w1 File <PSD_TM3_Z AC 20+20+20+20MBW_55ED_S600 5620 5640 TX1 PG> SETATLS
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3. FCC Section 15.215(c),15.403(i) &15.407(a)(2) (5) — Emission Bandwidth

3.1 Emission Bandwidth

This test is a measurement of the 26dB emission at the antenna-transmitting terminals.

FCC Section 15.215(c) stated that in the case of intentional radiators operating under the provisions of
Subpart E, the emission bandwidth may span across multiple contiguous frequency bands identified in that
subpart. The requirement to contain the designated bandwidth of the emission within the specified frequency
band includes the effects from frequency sweeping, frequency hopping and other modulation techniques that
may be employed as well as the frequency stability of the transmitter over expected variations in temperature
and supply voltage.

FCC Section 15.403 (i) stated that the emission bandwidth shall be determined by measuring the width of the
signal between two points, one below the carrier center frequency and one above the carrier center frequency,
that are 26 dB down relative to the maximum level of the modulated carrier. Determination of the emissions
bandwidth is based on the use of measurement instrumentation employing a peak detector function with an
instrument resolution bandwidth approximately equal to 1.0 percent of the emission bandwidth of the device
under measurement.

KDB 789033D02 IIl.B stated that per 15.215(c), any transmission that does not intentionally extend into the
5.25-5.35 GHz band must be down 26 dB above 5.25 GHz and the 99% bandwidth may be used in lieu of the
26dB bandwidth. The 99% occupied bandwidth is the frequency bandwidth such that, below its lower and
above its upper frequency limits, the mean powers are each equal to 0.5% of the total mean power of the
given emission.

The measurement follows the procedures given in KDB 789033 D02 and ANSI C63.10. The automatic
bandwidth measurement function of the spectrum analyzer was utilized where the resolution bandwidth (RBW)
is initially set to 1% of the bandwidth and the video bandwidth (VBW), that is 800kHz for 80MHz, the video
bandwidth was set to TMHz, and the peak detector with maximum hold and auto sweep was used. Then the
maximum width of the emission that is 26 dB down from the maximum of the emission was measure and
compared with the RBW setting of the analyzer. The RBW might be readjusted as needed until the RBW/EBW
ration is approximately 1%.

The maximum allowable conducted power levels were used for this measurement.

Bandwidth Measurement for 4x20 MHz Carriers UNII-1 (26dBm/port)

Bands (GHz) Ch No/ Modulation 99% OBW
Carrier Freq (MHz) (MHz)
UNII-1 36, 40, 44, 48/ Q/16QAM 77.60
(5.17-5.25) 5180, 5200, 5220, 5240 64QAM 77.46
256QAM 77.45
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Bandwidth Measurement for 4x20 MHz Carriers UNII-2 (21dBm/port)

Bands (GHz) Ch No/ Modulation 99% OBW
Carrier Freq (MHz) (MHz)
UNII-2a 52, 56, 60, 64/ Q/16QAM 77.549
(5250-5350) 5260, 5280, 5300, 5320 256QAM 77.425
UNII-2¢ 116, 120, 124,128/ 5580, 5600, 5620, 5640 | Q/16QAM 77.484
(5470-5725) | 116,120, 124,128/ 5580, 5600, 5620, 5640 | 256QAM 77.476

Bandwidth Measurement for 4x20MHz Carriers UNII-3 (26dBm/port)

Bands (GHz) Ch No/ Modulation 99% OBW
Freq (MHz) (MHz)
149,153,157, 161/ Q/16QAM 77.55
5745,5765, 5785, 5805 64QAM 77.41
UNII-3 256QAM 77.46
(5.74-5.835) 153,157, 161, 165/ Q/16QAM 77.49
5765, 5785, 5805, 5825 64QAM 77.41
256QAM 77.43
Maximum 99% Bandwidth Measured
Bands Bandwidth Max 99% BW Test
(GHz) (MHz) (MHz) Results
UNII-1 4 x 20MHz 77.60 Pass
UNII-2 4 x 20MHz 77.55 Pass
UNII-3 4 x 20MHz 77.55 Pass

The 99% bandwidths measured are all less than their nominal bandwidths. Therefore, the 99% occupied
bandwidth is all within the specified frequency band and met the requirements of FCC Section 15.215(c) and
KDB 789033D02 lIl.B for devices operating in the 5.15-5.25 GHz band.

The plots of the maximum 99% bandwidths of the EUT measured at its antenna transmitting terminals in the
UNII-1/2/3 bands are provided below. The results and measurements are in full compliance with the Rules of
the Commission.
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3.1.1 Emission Bandwidth - Plots

Maximum 99% Bandwidth-4C (5180, 5200, 5220, 5240)-TM3.2-26dBm/Port

i Kepsight Spectrum Analyzer - Dccugied BW

L ] A SENSE:INT] ATGH AUTEC 06:39:35 AM Jul 28, 2018
Center Freq 5.210000000 GHz Center Freq: 6.210000000 GHz Radio Std: None

e Trig: Free Run Avg|Held: 100100
#F Galn:Low #Aten: 6 dB Ext Gain: -31.00 dB  Radio Device: BTS

Ref 40.00 dBm

lm.umﬂm\ .,hmumwiw !,.WWJJ-L\WI‘-I"\ r
| f \ 1
Y ¥ f

Center 5.21 GHz Span 90 MHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1.066 ms

Occupied Bandwidth Total Power 33.3 dBm
77.596 MHz
Transmit Freq Error 9.625 kHz % of OBW Power 99.00 %

x dB Bandwidth 80.24 MHz x dB -26.00 dB

M iJFile <4C_OBWS180_5240,51ate> saved STATUS

Maximum 99% Bandwidth-4C (5260, 5280, 5300, 5320)-TM3.2-21dBm/Port

 Kepsight Spectrum Analyzer - Decupied BW

L ] & SENSE:TMT] 09:25:55 A Jan 24, 2018
Center Fr—eq 5.290000000 GHz Center Freq: 5.230000000 GHz Radio Std: None
= Trig: Free Run Avg|Hald: 1000100
#F Galn:Low #Anen: 0 dB Ext Gain: -41.20dB  Radio Device: BTS

Ref 25.00 dBm

e T T

Center 3.29 GHz Span 90 MHz
Res BW 820 kHz #VBW 1 MHz Sweep 1.011ms

Occupied Bandwidth Total Power 29.4 dBm
77.549 MHz

Transmit Freq Error 31.072 kHz % of OBW Power 99.00 %
x dB Bandwidth 80.06 MHz x dB -26.00 dB

wsa i File <LAA_OBW_TM3_2_4C_20+20+20+20MBW_5260_5280_5300_5320_TX1 tsmatus
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Maximum 99% Bandwidth-UNII-3-4x20MHz (5745, 5765, 5785, 5805)-TM3.2-26dBm/Port

[ Kepsight Spectrum Analyzer - Occupied EW
] [ 500 AC SENCE:INT,

09:50:50 AM 1l 25, 2018

-Cemer Freq 5.775000000 GHz

——
#FGaln:Low

Trig: Free Run
#Atten: & dB

Ref 30,00 dBm

Y

Center 5.775 GHz
H#Res BW 1 MHz

Occupied Bandwidth
77.552 MHz
-50.649 kHz
80.35 MHz

Transmit Freq Error

¥ dB Bandwidth x dB

Center Freq: 5775000000 GHz

ey e ) s btk A s ke it M‘W"W‘*"\
¥ W Ir [ |

#VBW 1 MHz

Total Power

% of OBW Power

Radio Std: None
Avg|Hold: 1001100

Ext Gain: -31.00 dB  Radio Device: BTS

i

Span 90 MHz
Sweep 1.066 ms

33.1 dBm

99.00 %
-26.00 dB

|u.r.: iFile <4C_OBWS745_5805 state> saved

STATUS
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Last

Asset ID Manufacturer Type  Description Model Serial Calibration Calibration  Calibration
Due Type
Date
Agilent MXA Signal 20Hz- 2019-04- (2021-04- |Requires
E1152 |8 . BN 126.5GHz  [N9020A  MY53420147 duires
Technologies |Analyzer 24 24 Calibration
Analyzer
- 10dB, DC - Calibration Not
E1360 | arview Attenuator |40 GHz, 20 | 2240237 In/a Required, Must
Microwave 10 -
watt Be Verified
3dB,DC- 2082- Calibration Not
E1344 Macom Attenuator |4 GHz, 2 N/A Required, Must
6171-03 -
watt Be Verified
20dB, DC - Calibration Not
E1349 Weinschel Attenuator (18 GHz, 2 [4M-20 E7390 Required, Must
watt Be Verified
Agilent Network |10 MHz - 2019-01- |2021-01- |Requires
E896 Technologies [Analyzer |40 GHz N5230C |MY43000837 31 31 Calibration
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4, FCC Section 15.407(b) (1-5)(7-8) - Unwanted Radiated Out-of-Band
Emissions

4.1 Out of Band Emissions

This test measures the out-of-band emissions, the unwanted emissions outside the band, but near the band

edges.

The radiated out of band emissions of the EUT per 15.33 were measured. The recommendations of ANSI
C63.10 were followed for the EUT testing setup and cabling. The emissions were maximized by rotating the
turntable 360° and moving the receiving antenna height to scan and capture the emissions from the EUT.

4.2 Out of Band Emissions Limits

Per FCC 15.407(b)(1-5), the unwanted emission limits are:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35 GHz
band shall not exceed an EIRP of -27 dBm/MHz.

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz
band shall not exceed an EIRP of -27 dBm/MHz.

For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz
shall not exceed an EIRP of -27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band:

All emissions shall be limited to a level of -27 dBm/MHz at 75 MHz or more above or below the band
edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz
above or below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below
the band edge, and from 5 MHz above or below the band edge increasing linearly to a level of 27
dBm/MHz at the band edge.

The emission measurements shall be performed using a minimum resolution bandwidth of 1 MHz. A
lower resolution bandwidth may be employed near the band edge, when necessary, provided the
measured energy is integrated to show the total power over 1 MHz.

Unwanted emissions below 1 GHz must comply with the general field strength limits set forth
in 15.209.

The field strength of emissions appearing within Section 15.205 restricted frequency bands shall not
exceed the limits shown in Section 15.209. Above 1GHz, compliance with the emission limits in Section
15.209 shall be demonstrated based on the average value of the measured emissions. The provisions
in Section 15.35 apply to these measurements.

The conducted out-of-band emissions were evaluated at Tx1 for 4C UNII-1 at 5180, 5200, 5220, 5240MHz
and UNII-3 at 5745, 5765, 5785, 5805 & at 5745, 5765, 5785, 5805MHz with maximum power per port for
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Q/16QAM, 64QAM and 256QAM modulations, respectively. All of the out-of-band emissions measured passed,
where the EUT with 256QAM configuration gave the smallest margins.

Therefore, the radiated out-of-band emissions were evaluated for selected channel configurations and
modulations only.

Per KDB 789033 D02, for the radiated measurement, the field strength limit is obtained from the EIRP limit

by

E (dBuV/m) = EIRP(dBm) — 20 = log(d) + 104.77,

where

e Eisthe field strength in V/m;
e dis the measurement distance in m;

e EIRPis the equivalent isotropically radiated power in W.

At 3m with EIRP = - 27dBm, E = 68.2 dBpV/m.

FCC Part 15.205 (a) Restricted Bands of Operation

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 399.9- 410 45-5.15
0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46

2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4125 -4.128 25.5 - 25.67 1300 - 1427 8.025- 8.5
417725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-13.4
6.31175-6.31225 123 -138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310- 2390 15.35-16.2
8.362 - 8.366 156.52475-156.52525 2483.5 - 2500 17.7 -21.4
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125-167.17 3260 - 3267 23.6 - 24.0
12.29-12.293 167.72-173.2 3332 -3339 31.2-31.8
12.51975-12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675-12.57725 322 -335.4 3600 - 4400 Above 38.6
13.36 - 13.41
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Band Freq Investigated Emission Limits Detector | RBW
(GHz2) (GHz) Freq Range (GHz) Limit(dBpV/MHz) (MHz)
5.15-5.25 5.10-5.40 45<f<515& 54/68.2 ave/pk 1
5.35 < f<5.46
5.25-5.35 5.10-5.40 45<f<515& 54/68.2 ave/pk 1
5.35 < f<5.46
5.40-5.8 5.35< f<5.46 54/68.2 ave/pk
(w/o Ch 144) 5.46 < f<5.47 & 68.2 pk 1
5.725< f<7.25
5.47-5.725 5.40-5.90 5.35< f<5.46 54/68.2 ave/pk
(with Ch 144) 5.46 < f<5.47 & 68.2 pk
5.85< f<7.25
f<5.650" & 5.925 <f 68.2 pk
5.725-5.85 5.625-5.950 5.650 << 5.700° & 68.2 to 105.2 pk
5.875<f<5.925
5.700 << 5.720° & 105.2t0 110.8 pk 1
5.855 <f<5.875
5.720 << 5.725% & 110.8t0 122.2 pk
5.850 << 5.855

1: 752 < Af", where Af is the frequency away from band edges at 5.725 GHz and 5.85GHz, respectively;

2: 25 <Af<75;3% 5 <Af< 25;% 0 <Af< 5.
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4.2.1 Out of Band Emissions - Plots

The out-of-band emissions measured for the EUT with 4C and Antennas #5, #6 and #7 are all below the FCC
average and/or peak limits required in both the restricted and non-restricted bands.

NOTES: 1) Only the out-of-band emissions plots which give the minimum emission margin evaluated for
4x20MHz carriers for each antenna were used in this report. The full suite of raw data resides at the MH, New
Jersey location. 2) “NA” (Not Applicable) in the tables of Formal Date below was due to the fact that only the
unwanted emissions in the restricted band above 1GHz are subject to the average 54 dBuV/m limit per FCC
15.205 and 15.209.

4.2.1.1 GO4806-06664 Antenna #6

OOBE_4C_20MBW_UNII-2a_5260 TM1.1/5280 TM3.2/5300 TM3.1/5320 TM3.1a_24dBm total

dBuhdm vasnna by EMiSnf 25 Jun 19 13:09
— [1] Horzantal
1o —_— ‘u'igrtthcal
— Quasi
et — Forerage Lt
@0 +  Debug
+ Fomal
hdza=z Dist 2m
Too Spec Dist 3m
+ + + + +
2
200
Frequency : hiHz
1000
=] =0

Badigted Emissions . Template; Radiated E 3m 1GHz-18GHz ) )
Filename: ¢ program fileshemisoft - wasonatresults'2019-0025 gzrb - 4¢ unii 2 with gattronics, ercs=son, and falr

Results Title: Radiated E 3m 5GHz-5.5GHz

File Name: c:\program files\emisoft - vasona\results\2019-0025 azrb - 4c unii 2 with galtronics, Ericsson, and
fa2ra\T62 OOBE_4c-unii-2a-GA.emi

Test
Laboratory: GPCL- AR7-MH 22C, %RH,1001mB

Test Engineer: | EEM

Test
Software: Vasona by EMISoft, version 2.161
Equipment: Nokia Wireless

EUT Details: AZRB with Galtronics Whip Antenna. AZRB P/N 2205 B46 LAA-20170916, S/N X61W800212, PSU
PN-474130A.102, SNU7182703949, W470003170-00010, Galtronics Whip Antenna [Ant. GO4806-
06664-612, S/N W470003170-00010]; UNII-2A , 4 Carriers, 5260 M [E-TM1.1], 5280M[E-TM3.2],
5300M [E-TM3.1], 5320M [E-TM 3.1al, 21 dBm per Port, 24 dBm total.

Configuration: | Powered by 120VAC / 60Hz, Horn Antenna E1074, ESU-1G- E954 with 97dBuV Reference Level &
Internal Attenuation 0dB, HP Preamp-E447 [Atten. E178+177) 10 dB & 6 dB Pad. Note: Additional
3 dB Pad [E175] was added to the Preamp Output and was accounted for in the Main Transducer
Factor Filel. Preview BW (30 kHz RBW/ 3000 KHz VBW); Formal BW (1MHz RBW). UNII 2A OOBE
Measurement.

Date: 2019-06-25 13:09:40
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FORMAL
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
5477.09 30.1 25.67 | -3.45 52.32 AvgMax H 219 | 206 54 -1.68 | Pass NA
5350.21 | 30.04 | 25.63 | -3.55 52.13 AvgMax H 310 152 54 -1.87 | Pass
5350.04 | 29.95 | 25.63 | -3.55 52.03 AvgMax H 236 | 326 54 -1.97 | Pass

5374.5 2992 | 25.64 | -3.53 52.03 AvgMax H 277 8 54 -1.97 | Pass
5037.07 | 30.04 | 25.54 | -3.81 51.77 AvgMax H 308 188 54 -2.23 Pass
5073.45 | 29.97 | 25.55 | -3.78 51.74 AvgMax H 233 22 54 -2.26 | Pass
5144.29 | 29.82 | 25.57 | -3.72 51.68 AvgMax H 141 224 54 -2.32 | Pass
5477.09 | 40.55 | 25.67 | -3.45 62.77 Peak H 219 | 206 68.2 -5.43 Pass
5144.29 | 40.68 | 25.57 | -3.72 62.54 Peak H 141 224 68.2 -5.66 | Pass
5073.45 | 40.63 | 25.55 | -3.78 62.4 Peak H 233 22 68.2 -5.8 Pass
5350.04 40.3 25.63 | -3.55 62.39 Peak H 236 | 326 68.2 -5.81 Pass
5350.21 | 40.24 | 25.63 | -3.55 62.33 Peak H 310 152 68.2 -5.87 | Pass
5037.07 | 40.38 | 25.54 | -3.81 62.11 Peak H 308 188 68.2 -6.09 | Pass

5374.5 39.76 | 25.64 | -3.53 61.87 Peak H 277 8 68.2 -6.33 Pass
PREVIEW
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail Comments
5477.09 | 26.19 | 25.67 | -3.45 48.41 Preview H 102 90 54 -5.59 | Pass
5037.07 | 26.82 | 25.54 | -3.81 48.55 Debug H 100 | 318 54 -5.45 Pass
507345 | 24.77 | 25.55 | -3.78 46.54 Debug H 100 | 318 54 -7.46 | Pass
5144.29 | 2429 | 25.57 | -3.72 46.15 Debug H 100 | 318 54 -7.85 Pass
5350.04 | 2298 | 25.63 | -3.55 45.06 Debug H 100 | 318 54 -8.94 | Pass
5350.21 | 23.12 | 25.63 | -3.55 45.2 Debug H 100 | 318 54 -8.8 Pass

5374.5 2449 | 25.64 | -3.53 46.6 Debug H 100 | 318 54 -7.4 Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement. Formal data consist
of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies. Failure in preview data does not
necessarily constitute failure in formal data.
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4.2.1.2 FA2RA Antenna #7

OOBE_4C_20MBW_UNII-2a_5260 TM1.1/5280 TM3.2/5300 TM3.1/5320 TM3.1a 22.5dBm Total

d Burdm Vasnna b FMiSnf 24 Jun 19 15:25

— [1] Herzantal
10 — ‘artical
++ 4+ — L

asi Lt
— Awerage Lt
+ Debug
+ Fomal
hizas Dist 3m

Spec Dist 3m

Frequency: hiHz
100
00 000
Fadiated Emissions Template: Fadiated E 3m 1GHz-18GHz
Filename: Data not stored

Results Title: | Radiated E 3m 5GHz-5.5GHz

File Name: c:\program files\emisoft - vasona\results\2019-0025 azrb - 4c unii 2 with galtronics, ericsson, and
fa2ra\T61 OOBE_4c-unii-2a-fa.emi

Test

Laboratory: GPCL- AR7-MH 22C, %RH,1001mB
Test

Engineer: EEM

Test

Software: Vasona by EMISoft, version 2.161
Equipment: Nokia Wireless

EUT Details: | AZRB + FA2RA Omni Antenna 1, NEW AZRB P/N 474510A.101, S/N 1TM181320011, PSU PN-
474130A.102, SNU717600016, FA2RA Ant1-P-473121a.X0O, SNP8182400001, Ant2-P-
473121A.X0, SNP8182400001; UNII-2A , 4 Carriers , 5260 M [E-TM1.1], 5280M[E-TM3.2], 5300M
[E-TM3.1], 5320M [E-TM 3.1al, 19.55 dBm per Port, 22.5dBm total

Configuration: | Powered by 120VAC / 60Hz, Horn Antenna E1074, ESU-1G- E954 with 97dBuV Reference Level &
Internal Attenuation 0dB, HP Preamp-E447 [Atten. E178+177) 10 dB & 6 dB Pad. Note: Additional
3 dB Pad [E175] was added to the Preamp Output and was accounted for in the Main Transducer
Factor File]. Preview BW (30 kHz RBW/ 3000 KHz VBW); Formal BW (1MHz RBW). UNII 2A OOBE

Measurement.

Date: 2019-06-24 15:26:15
FORMAL
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) | (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail Comments
5493.21 | 29.96 | 25.67 | -3.44 52.19 Average H 217 164 54 -1.81 Pass NA
547229 | 29.97 | 25.67 | -3.45 52.18 AvgMax H 184 83 54 -1.82 | Pass NA
5353.63 | 29.97 | 25.63 | -3.55 52.05 AvgMax H 195 | 241 54 -1.95 | Pass
5075.86 | 29.93 | 25.55 | -3.78 51.71 AvgMax H 260 111 54 -2.29 | Pass
5035.63 | 29.93 | 25.54 | -3.81 51.66 AvgMax H 152 | 358 54 -2.34 | Pass
5149.44 | 29.71 | 25.58 | -3.71 51.57 AvgMax H 363 | 245 54 -2.43 Pass
5493.21 | 42.27 | 25.67 | -3.44 64.5 Peak \Y 217 164 68.2 -3.7 Pass
547229 | 40.44 | 25.67 | -3.45 62.65 Peak H 184 83 68.2 -5.55 | Pass
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FORMAL
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail Comments
5075.86 | 40.76 | 25.55 | -3.78 62.53 Peak H 260 111 68.2 -5.67 Pass
5149.44 40.3 25.58 | -3.71 62.16 Peak H 363 | 245 68.2 -6.04 | Pass
5353.63 | 39.82 | 25.63 | -3.55 61.9 Peak H 195 | 241 68.2 -6.3 Pass
5035.63 40.1 25.54 | -3.81 61.83 Peak H 152 | 358 68.2 -6.37 Pass
PREVIEW
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) | (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail Comments
5035.63 | 24.18 | 25.54 | -3.81 4591 Debug H 99 318 54 -8.09 Pass
5075.86 | 26.29 | 25.55 | -3.78 48.07 Debug H 99 318 54 -5.93 Pass
5149.44 | 2336 | 25.58 | -3.71 45.22 Debug H 99 318 54 -8.78 Pass
5267.15 | 78.54 | 25.61 | -3.62 100.53 Preview \ 102 135 122 -21.47 | Pass
5275.51 80.6 25.61 | -3.61 102.61 Preview \ 102 135 122 -19.39 | Pass

5307 77.73 | 25.62 | -3.59 99.76 Preview \ 102 135 122 -22.24 | Pass
5319.22 | 78.72 | 25.63 | -3.58 100.77 Preview \ 102 135 122 -21.23 | Pass
5353.63 | 23.92 | 25.63 | -3.55 46.01 Debug H 99 318 54 -7.99 Pass
5472.29 | 24.45 | 25.67 | -3.45 46.66 Debug H 99 318 54 -7.34 | Pass
5493.21 | 27.36 | 25.67 | -3.44 49.59 Preview \ 102 135 54 -4.41 Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.
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4.2.1.3 2205 Antenna #5

OOBE_TM3.2_4C_20MBW_UNII-3_5745/5765/5785/5805_23.5dBm total

dBum

1200

1000

800

B0

oo

pil]
S50

Yasona by EMiSoft 23 fug 19 0750

—— [1] Horizontal

+ — [2] Mhertical
—— Quasi Ut
—— Pwerage Lt
+ Debug
I'ugas I:I'i:st'trg'rla'uI
Spec Dist 3m

Frequency: hiHz

0000

Radigted Bmissions Template: Fadiated E 1GHz-10GHz
Filename: c:program filesiemizoft - vasonahresult='2013-0119 laird ant ATS3 RES.SG-6G 4C Und Eicd#Saa.emi

Results Title: | Radiated E 5.575GHz-6GHz

File Name: c:\program files\emisoft - vasona\results\2018-0157 laird ant.\T58 RE5.5G-6G 4C Un3
Eric#5aa.emi

Test

Laboratory: GPCL AR9-MH 24C, 16%RH, 1008mB

Test Engineer:

EEM

Test

Software: Vasona by EMISoft, version 2.161
Equipment: Nokia
EUT Details: AZRB with Ericsson Antenna #5, AZRB P/N 474510A.101, S/N 1M181320011, PSU PN-

474130A.102, SNU717600016, Ericsson Ant 2205 B46 LAA, S/N X61W800212, UNII3 4C-L,
5745M, 5765M, 5785M, 5805M, ETM 3.2-Q16, 23.5dBm total, (17.5dBm per carrier)

Configuration:

Powered by 120VAC / 60Hz, RE 5.5GHz-6.0 GHz, Horn Antenna E1073, ESU-1G-E954 with internal
Attenuation 10dB, HP Preamp-E447, 6dB Pad-E1130, E1131, E1132 and 3dB pad, E1133 with
21dB total Preview BW (30 kHz RBW/ 3000 KHz VBW); Formal BW (1MHz RBW).

Date: 2019-08-23 07:59:03
FORMAL
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) | (dBuV) | (dB) (dB) (dBuV/m) Type H/V) | (cm) (deg) | (dBuV/m) | (dB) /Fail | Comments
5610.54 | 31.31 | 25.21 | -3.39 53.13 Average \Y 146 352 54 -0.87 Pass NA
5610.54 | 44.27 | 2521 | -3.39 66.08 Peak \Y 146 352 68.2 -2.12 Pass
5983.2 29.63 | 25.24 | -3.11 51.76 Average \4 220 218 54 -2.24 | Pass NA
5983.2 42.65 | 2524 | -3.11 64.77 Peak \4 220 218 68.2 -3.43 Pass
574233 | 9438 | 2522 | -3.29 116.31 Peak H 173 348 122.2 -5.89 | Pass
5763.67 | 9349 | 2522 | -3.28 115.44 Peak H 153 309 122.2 -6.76 | Pass
5799.88 92.5 25.22 | -3.25 114.47 Peak H 137 52 122.2 -7.73 Pass
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FORMAL
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type H/V) | (cm) (deg) | (dBuV/m) (dB) /Fail | Comments
5788.45 | 89.05 | 2522 | -3.26 111.02 Peak H 220 36 122.2 -11.18 | Pass
574233 | 83.16 | 25.22 | -3.29 105.08 AvgMax H 173 348 122.2 -17.12 | Pass
5763.67 | 82.86 | 25.22 | -3.28 104.81 AvgMax H 153 309 122.2 -17.39 | Pass
5799.88 | 80.12 | 2522 | -3.25 102.09 AvgMax H 137 52 122.2 -20.11 | Pass
5788.45 | 78.14 | 2522 | -3.26 100.11 AvgMax H 220 36 122.2 -22.09 | Pass
PREVIEW
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail Comments
5983.2 30.05 | 25.24 | -3.11 52.17 Preview \ 100 180 54 -1.83 | Pass
574233 | 83.51 | 2522 | -3.29 105.43 Preview H 100 0 122 -16.57 | Pass
5788.45 83.3 2522 | -3.26 105.27 Preview H 100 0 122 -16.73 | Pass
5799.88 | 83.07 | 25.22 | -3.25 105.04 Preview H 100 0 122 -16.96 | Pass
5763.67 | 83.02 | 2522 | -3.28 104.96 Preview H 100 0 122 -17.04 | Pass
5610.54 | 28.93 | 2521 | -3.39 50.74 Debug \Y 101 315 54 -3.26 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.
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5. FCC Section 15.407(b) (1-8), 15.205 &15.209 - Unwanted Radiated
Spurious Emissions

5.1 Unwanted Radiated Spurious Emissions

Spurious Emissions were investigated over the frequency range of 30MHz to the 40GHz per 15.33.

Per KDB 789033 D02 guidance I1.G.3.b, “The unwanted emission limits in both the restricted and non-
restricted bands are based on radiated measurements; however, as an alternative, antenna-port conducted
measurements in conjunction with cabinet emissions tests will be permitted to demonstrate compliance.”

5.2 Unwanted Radiated Spurious Emissions Limits

See Section 4.2 for FCC requirements.

The Limits of FCC 15.109 Class B, 15.209 and 15.407 were given below, where the conversion between the
EIRP and electrical field strength and the restricted bands of operation specified in FCC 15.205(a) were
provided in Section 4.2. The FCC 15.109 Class B limits are identical to the 15.209 limits between 30MHz and
30GHz for the EUT operating in UNII bands.

FCC 15.109 Class B and 15.209 Radiated Emissions Limits

Frequency Field Stength at3m RBW ([Detector
(MHz) (dB uV/m) (kHz)
FCC15.109 Class B FCC 15.209
10 -30 49.5 9 QP
30-88 40 40
88-216 43.5 43.5
216 -230 46 46 120 QP
230-960 46 46
960 - 1000 54 54
1000 - 3000 54 54 Ave.
74 74 1000 Peak
>3000-5 £ 54 54 Ave.
74 74 1000 | Peak
5 f.-10 f./ 40GHz 54 Ave.
74 1000 | Peak

Combined Worst Radiated Emission Limits per 15.407 UNII-1/2/3, 15.209 and 15.109 at 3m

Frequency (MHz) E (dBuV/m)* RBW (kHz) Detector
30-88 40/63.7
88-216 43.5/63.7 120kHz QP/Peak
216 - 960 46/63.7
960 - 1000 54/63.7
1G - 40G in Restricted Bands 54/68.2 1000 Ave/Peak
1G - 40G in Non-Restricted Bands 68.2 1000 Peak

*Per KDB 789033 D02, the ground reflection 4.7dB was included for frequencies below 1GHz.

The conducted spurious emissions in 30MHz-40GHz were evaluated at Tx1 for 4C UNII-1 at 5180, 5200, 5220,
5240MHz and UNII-3 at 5745, 5765, 5785, 5805 & at 5745, 5765, 5785, 5805MHz with maximum power per
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port for Q/16QAM, 64QAM and 256QAM modulations, respectively. All of the spurious emissions measured
were below the FCC requirements with similar performance.

Therefore, the radiated out-of-band emissions were evaluated for selected channel configuration and
modulations only.

The recommendations of ANSI C63.10 were followed for EUT testing setup and cabling. The measurement
guidance given in KDB 789033 D02 was followed. The emissions were maximized by rotating the turntable
360° and moving the receiving antenna height to scan and capture the emissions from the EUT.

The unwanted radiated spurious emissions measured in the frequency range of 30MHz-40GHz for the EUT,
which operated in UNII-1/2/3 bands and was equipped with the omni-directional antennas #6 and #7 and the
directional antenna #5, respectively, met the FCC 15.407 and 15.209 requirements for intentional radiators
and the FCC 15.109 Class B requirements for unintentional radiators.

5.2.1 Radiated Spurious Emissions - Plots
NOTES: 1) The plots with the minimum margins in each frequency range evaluated were used in this
report. The full suite of raw data resides at the MH, New Jersey location. 2) “NA” (Not Applicable) in

the tables of Formal Date below was due to the fact that only the unwanted emissions in the
restricted band above 1GHz are subject to the average 54 dBuV/m limit per FCC 15.205 and 15.209.
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5.2.1.1 GO4806-06664 Antenna #6

Spurious_TM3.2_4C_UNII-3_5745/5765/5785/5805_30dBm _30MHz-1GHz

. 09 Oct 18 17:58
d;j':lw"‘ Wasona by EMiSoft
—— [1] Horizantal
. — [4] Mertical
na — Ouasi It
+  Debug
saa +  Formal
a Jl'u'leas Dist 2m
w00 [ I Spec Dist 3m
I
oo
300
200 @
100
Frequency: hiHz
oo
300 1000 10000
Radiated Emissions Template: AR9-REID-1GHz

Filename: cprogram fileshemisoft - vasonairesult="2018-0157 areb 4c\T40 RED- 10000 4C- 3 Galtronic .emi

Results Title: AR9-RE30-1GHz

File Name: c:\program files\emisoft - vasona\results\2018-0157 AZRB 4c\T40 RE30-1000M 4C-U3
Galtronic.emi

Test
Laboratory: GPCL AR9 24C, 52% 1008mB

Test Engineer: | GM / MJS

Test
Software: Vasona by EMISoft, version 2.161
Equipment: Nokia

EUT Details: AZRB with Galtronics Antenna, AZRB P/N 474510A.101, S/N 1TM181320011, PSU PN-
474130A.102, SNU717600016, Galtronics Ant GO4806-06664-612, S/N W470003170-00010, 4C
4C/L, 5745,5765, 5785, 5805, ETM 3.2-QPSK 4C 27.0dBm, New Unit with PS from model one
with New Octis Connector.

Configuration: | Powered by 120VAC / 60Hz, RE UNII3 RE30MHz-1000MHz, Bilog Antenna E601, ESU-EIH 69 with
internal Attenuation 10dB, Preamp E494, Preview BW (10kHz RBW/ 30KHz VBW); Formal BW
(120KHz RBW).

Date: 2018-10-09 17:58:28

FORMAL

DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) | (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments

31.452 | 41.12 0.31 -10 31.39 Quasi Max \ 107 | 245 40 -8.61 Pass

32.539 | 32.59 0.32 -10.7 22.26 Quasi Max \ 158 147 40 -17.74 | Pass
318 38.29 1.03 -13.9 25.43 Quasi Max \4 146 16 46 -20.57 | Pass

42.481 33.7 0.38 -15.8 18.24 Quasi Max \ 132 | 193 40 -21.76 | Pass

329.23 | 35.96 1.05 -13.7 23.31 Quasi Max \Y 188 16 46 -22.69 | Pass

44.461 | 31.89 0.39 -16.7 15.55 Quasi Max \Y 99 11 40 -24.45 | Pass
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PREVIEW
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
30.8462 | 43.62 0.31 -9.69 34.23 Preview \ 100 135 40 -5.77 Pass
32.5385 | 36.17 0.32 -10.7 25.84 Preview \ 100 | 225 40 -14.16 | Pass
424615 | 39.13 0.38 -15.8 23.68 Preview \ 100 | 315 40 -16.32 | Pass

318 39.01 1.03 -13.9 26.15 Preview \ 200 45 46 -19.85 | Pass

444615 | 35.15 0.39 -16.7 18.81 Preview \ 100 | 315 40 -21.19 | Pass
329.231 36.07 1.05 -13.7 23.42 Preview \ 200 45 46 -22.58 | Pass
120.692 | 30.46 0.67 -11 20.12 Preview \4 380 0 43.5 -23.38 | Pass
338.462 | 34.17 1.07 -13.6 21.65 Preview \ 200 45 46 -24.35 | Pass
171.692 | 30.81 0.79 -13.1 18.53 Preview \ 100 | 315 43.5 -24.97 | Pass
993.301 27.75 2.81 -2.14 28.42 Preview \ 100 | 315 54 -25.58 | Pass
362.769 | 31.59 1.11 -12.7 19.98 Preview \ 100 | 270 46 -26.02 | Pass
46.2308 | 30.66 0.4 -17.4 13.63 Preview \ 100 | 315 40 -26.37 | Pass
175.846 | 28.47 0.8 -13.7 15.58 Preview H 180 | 270 43.5 -27.92 | Pass
249.692 | 27.29 0.92 -11.4 16.8 Preview H 100 | 270 46 -29.2 Pass
55.2308 | 30.17 0.44 -20.4 10.21 Preview \ 200 | 270 40 -29.79 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.
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Spurious_4C_UNII-2c_5640 TM1.1/5660 TM3.2/5680 TM3.1/5700 TM3.1a_24dBm Total_1GHz-6GHz

. 26 Jun 19 09:30
dBurdm Yasona by EMiSoft un
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00 Spec Dist 3m
+ +
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Frequency: hHz

100
10300 S00
Radiated Emissions Template: Radiated E 3m 1GHz-18GHz
Filename: ¢ \program fileshemisoft - wvasonairesult=\2019-0025 azrb - de unii 2 with galtronics, erfcs=son, and fazEhTo4 oobe_dc-L
Results Title: | Radiated E 3m 1GHz-5.4GHz
File Name: c:\program files\emisoft - vasona\results\2019-0025 azrb - 4c unii 2 with galtronics, ericsson, and

fa2ra\T65 re 1-5._4c-unii-2C-ub-GA.emi

Test Laboratory

GPCL- AR7-MH 22C, %RH,1001mB

Test Engineer:

EEM

Test

Software: Vasona by EMISoft, version 2.161
Equipment: Nokia Wireless
EUT Details: AZRB with Galtronic Whip Antenna. AZRB P/N 2205 B46 LAA-20170916, S/N X61W800212, PSU

PN-474130A.102, SNU7182703949, W470003170-00010, Galtronics Whip Antenna [Ant.
G04806-06664-612, S/N W470003170-00010] ; UNII-2C 4 Carriers, Upper Band [Carriers &
Modulation: 5640M [E-TM1.1], 5660 [E-TM3.2], 5680M [E-TM3.1], 5700M [ETM 3.1a], 21 dBm per
Port, 24 dBm total.

Configuration

Powered by 120VAC / 60Hz, Horn Antenna E1074, ESU-1G- E954 with 97dBuV Reference Level &
Internal Attenuation 0dB, HP Preamp-E447 [Atten. E178+177) 10 dB & 6 dB Pad. Note: Additional
3 dB Pad [E175] was added to the Preamp Output and was accounted for in the Main Transducer
Factor File] Preview BW (30 kHz RBW/ 3000 KHz VBW); Formal BW (1MHz RBW). UNII 2C [Upper
Band]. FCC Radiated Spurious Emission Measurement. RE 1GHz - 5.4 GHz

Date: 2019-06-26 10:59:23
FORMAL DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
513298 | 29.88 | 25.57 | -3.73 51.73 AvgMax H 373 1 54 -2.27 Pass
513298 | 40.16 | 25.57 | -3.73 62 Peak H 373 1 68.2 -6.2 Pass
3938.51 30.46 | 22.13 -4.8 47.78 AvgMax H 155 310 54 -6.22 Pass
3938.51 | 40.97 | 22.13 -4.8 58.3 Peak H 155 310 68.2 -9.9 Pass
2311.19 | 30.11 18.77 | -6.61 42.27 AvgMax H 302 185 54 -11.73 | Pass
2307.33 | 30.05 18.76 | -6.62 42.2 AvgMax H 164 160 54 -11.8 Pass NA
2307.33 | 42.95 18.76 | -6.62 55.09 Peak H 164 160 68.2 -13.11 | Pass
2311.19 | 42.64 | 18.77 | -6.61 54.8 Peak H 302 185 68.2 -13.4 | Pass
1858.06 | 30.75 17.85 | -8.47 40.14 AvgMax \ 317 | 226 54 -13.86 | Pass
1858.06 | 43.49 17.85 | -8.47 52.88 Peak \ 317 | 226 68.2 -15.32 | Pass
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PREVIEW
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail Comments
513298 | 2695 | 25.57 | -3.73 48.79 Preview H 380 | 315 54 -5.21 Pass
2311.19 | 33.57 | 18.77 | -6.61 45.73 Preview H 180 45 54 -8.27 | Pass
2307.33 | 33.17 | 18.76 | -6.62 45.31 Preview H 380 135 54 -8.69 | Pass
1858.06 | 3544 | 17.85 | -8.47 44.82 Preview \Y 302 135 54 -9.18 | Pass
3938.51 | 2542 | 22.13 -4.8 42.75 Debug H 100 | 323 54 -11.25 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.

Spurious_TM3.2_4C_UNII-1_5180/5200/5220/5240_29dBm _6GHz-10GHz

. 12 Oct 18 19:15
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Fraquency: hiHz

a0
000 100000
Fadiated Emisszions Template: Fadiated E 1GHz-10GHz
Filename: cprogram fileshemisoft - vasonairesults'2018-0157 areb 4\ T44B RES.5-10G 4C-U1 gattron.emi

Results Title: | Radiated E 5.5GHz-10GHz
File Name: c:\program files\emisoft - vasona\results\2018-0157 AZRB 4c\T44a RE1-5.05G 4C-U1
Galtronics.emi

Test
Laboratory: GPCL AR9 24C, 52% 1008mB
Test Engineer: | MJS

Test
Software: Vasona by EMISoft, version 2.161
Equipment: Nokia

EUT Details: AZRB with Galtronics Antenna, AZRB P/N 474510A.101, S/N 1M181320011, PSU PN-
474130A.102, SNU717600016, Galtronics Ant GO4806-06664-612, S/N W470003170-00010, 4C
4C/L, 5180M, 5200M, 5220M, 5240M, ETM 3.2-QPSK, 26.0dBm, New Unit with PS from model one
with New Octis Connector.

Configuration: | Powered by 120VAC / 60Hz, RE 5.5GHz-10 GHz, Horn Antenna E1073, ESU-1G-E954 with internal
Attenuation 10dB, HP Preamp-E447, E1365 UNII-1 & UNII3 Notch filter. Preview BW (30 kHz RBW/
3000 KHz VBW); Formal BW (1MHz RBW).

Date: 2018-10-12 19:17:10

Formal test Data
| No | Freq. | Raw | Cable | AF | Level |Emission | Pol | Hgt | Azt | Limit Margin | Pass/ | Comments |
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MHz dBuV |Loss dB| dB dBuV/m |Type cm Deg. | dBuV/m | dB Fail
1 6881.28 | 59.99 | 4.84 -2.63 | 62.21 Average | V 114 | 304 | 54 8.21 NA
2 5898.25 | 57.05 | 5.56 -3.18 | 59.44 Average | V.| 99 1 54 5.44 NA
3 6881.28 | 62.64 | 4.84 -2.63 | 64.85 Peak \Y 114 | 304 | 68.2 -3.35 Pass
4 5898.25 | 58.92 | 5.56 -3.18 | 61.31 Peak vV 199 1 68.2 -6.89 Pass
5 5506.02 | 44.2 4.7 -3.48 | 4542 Average | H | 219 | 63 54 -8.58 NA
6 5506.02 | 57.58 | 4.7 -3.48 | 58.8 Peak H |219 |63 68.2 -9.4 Pass
7 9830.33 | 38.02 | 6.79 -2.02 | 42.79 Average | H | 222 | 29 54 -11.21 Pass
8 9830.33 | 46.76 | 6.79 -2.02 | 51.53 Peak H [222 |29 68.2 -16.67 Pass

Debug test Data

No | Freq. Raw | Cable | AF Level Emission | Pol | Hgt | Azt | Limit Margin | Pass/ | Comments

MHz dBuV |Loss dB| dB dBuV/m | Type cm | Deg. | dBuV/m | dB Fail
1 6881.07 | 58.76 | 4.84 -2.63 | 60.97 Preview V | 100 | 315 | 54 6.97 Fail
2 5898.32 | 57.91 | 5.56 -3.18 | 60.3 Preview vV [ 100 | O 54 6.3 Fail
3 5506.02 | 46.15 | 4.7 -3.48 | 47.37 Preview H | 300 | 225 | 54 -6.63 Pass
4 9830.33 | 42.12 | 6.79 -2.02 | 46.89 Preview H | 200 | 45 54 -7.11 Pass
5 5660.93 | 37.31 | 7.69 -3.36 | 41.64 Preview H | 300 | 45 54 -12.36 | Pass
6 9880.1 | 36.65 | 6.72 -1.97 | 4141 Preview vV |300 | 180 | 54 -12.59 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.

Failure in preview data does not necessarily constitute failure in formal data.
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Spurious_TM3.2_4C_UNII-3_5745/5765/5785/5805_30dBm _10-18GHz
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Fileniame : ¢ iprogram

ions Template: Radiated £

Frequency: MHz

B0

16Hz-10GHz

013-0240 RE 10-136Hz 4C-UNIIZ Gattro emi

Results Title: | Radiated E 10GHz-18GHz

File Name: c:\program files\emisoft - vasona\results\2018-0240 galtonics\T4 RE 10-18GHz 4C-UNII3
Galtro.emi

Test

Laboratory: GPCL AR9 23C, 39% 1004mB

Test Engineer:

MJS

Test

Software: Vasona by EMISoft, version 2.161
Equipment: Nokia
EUT Details: AZRB with Galtronics Antenna, AZRB P/N 474510A.101, S/N 1M181320011, PSU PN-

474130A.102, SNU717600016, Galtronics Ant GO4806-06664-612, S/N W470003170-00010,
4C 4C/L, 5745, 5765, 5785, 5805, ETM 3.2-QPSK 4C 27.0dBm

Configuration:

Powered by 120VAC/ 60Hz, RE UNII3 4C RE 10GHz-18 GHz, Horn Antenna E1073, Pre-Amp E447,
5G-HPF-E1213, ESU-E954 internal Attenuation 0dB, Preview BW (30kHz RBW/ 3MHz VBW);
Formal BW (1MHz RBW).

Date: 2018-11-06 10:09:22
FORMAL
DATA

Az

Freq. Raw Cable Factor Level Emissio Pol Ht (deg Limit Margin Pass

(MHz) (dBuV) (dB) (dB) [(dBuV/m)| nType | (H/V)| (cm) ) (dBuV/m) (dB) /Fail | Comments
12779.3 | 43.45 8.39 1.7 53.55 | Average \ 157 336 54 -0.45 Pass *
13762.6 | 40.72 8.8 2.1 51.61 | Average \ 99 331 54 -2.39 Pass *
11796.5 | 42.86 8.01 -0.02 50.85 | Average \ 99 316 54 -3.15 Pass
12779.3 | 49.02 8.39 1.7 59.11 Peak \ 157 336 68.2 -9.09 Pass
11796.5 | 48.62 8.01 -0.02 56.61 Peak \ 99 316 68.2 -11.59 Pass
13762.7 | 45.09 8.8 2.1 55.99 Peak \ 99 331 68.2 -12.21 Pass
17925.2 | 26.01 11.06 4.63 41.7 Average H 299 348 54 -12.3 Pass
17925.2 | 39.53 11.06 4.63 55.22 Peak H 299 348 68.2 -12.98 Pass

Public Page 38 of 62




Title 47 Code of Federal Regulations Test Report

Global Product Compliance Laboratory
Report No.: TR2018-0157-FCC2-15E RF Non-DFS
AZRB UN1/2/3 4C

FORMAL
DATA

Freq. Raw Cable | Factor Level Emissio Pol Ht (deg Limit Margin Pass

(MHz) (dBuV) (dB) (dB) [(dBuV/m)| nType | (H/V)| (cm) (dBuV/m) (dB) /Fail | Comments
14745.6 | 28.49 9.68 2.29 40.45 | Average \ 99 245 54 -13.55 Pass

15729 27.14 10.13 2.4 39.67 | Average \ 111 54 -14.33 Pass

*Not in the restricted band. The signal is not related to Transmitter. Therefore, the signal is subject to Part 15 Class B limit.

PREVIEW DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuv) (dB) (dB) (dBuV/m) Type (H/V) | (ecm) | (deg) | (dBuV/m) (dB) /Fail | Comments
12779.5 40.48 8.39 1.7 50.58 Preview \ 180 22 54 -3.42 | Pass
11796.8 41.6 8.01 -0.02 49.59 Preview \ 100 | 242 54 -4.41 Pass
13762.9 37.97 8.8 2.1 48.86 Preview \ 100 | 315 54 -5.14 | Pass
14745.6 29.89 9.68 2.29 41.86 Preview \Y 100 | 242 54 -12.14 | Pass
17925.2 26.14 11.06 | 4.63 41.83 Preview H 380 | 110 54 -12.17 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.

Spurious_TM3.2_4C_UNII-2_5640/5660/5680/5700_24dBm _18-26.5GHz

dBusim
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E

Vasona by EMiSoft

1emn

Radizted Emiszions

Template: RE 186 - 30.5GHz FOC @ I-hater

Filerame: o program files\emisoft - vasonairesuts\2iia-azrh 4o un2iT21 REIS-26.5GHz FCC Bemi

Frequency: MHz

Erer

Results Title: | RE 18G - 26.5GHz FCC @ 1-Meter

File Name: c:\program files\emisoft - vasona\results\2019-azrb 4c un2\T 2 RE18-26.5GHz FCC B.emi

Test

Laboratory: GPCL AR9 21C, 6% 1000mB

Test Engineer: | GM

Test

Software: Vasona by EMISoft, version 2.161

Equipment: Nokia

EUT Details: AZRB P/N 474510A.101, S/N 1M181319958, 4C UNII-2 with Galtronics Omni Whip P/N GO4806-

06664-612, S/N W470003170.00010, Tx1=55640, Tx2=5660MHz, Tx3=5680MHz,
Tx4=5700MHz, ETM3.2 Total RF output 21.0dBm
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Configuration: | Powered by 120VAC / 60Hz, FCC Class B RE 18GHz - 26.5GHz: Horn Antenna E513, Pre-Amp
E1166, ESU-E954 with internal Attenuation 10dB, Preview RBW (100KHz) VBW 1GHz; Formal RBW
1GHz, VBW 3GHz

Date: 2019-01-21 14:48:26
FORMAL DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
26487.8 31.91 1031 | 13.12 55.33 AvgMax \ 223 128 63.5 -8.17 | Pass NA
26483.3 31.28 10.3 13.11 54.69 AvgMax H 270 32 63.5 -8.81 Pass NA
25707.2 31.66 9.58 11.41 52.66 AvgMax \ 259 | 318 63.5 -10.84 | Pass NA
25704 30.25 9.58 11.41 51.23 AvgMax H 128 | 334 63.5 -12.27 | Pass NA
24337.4 31.91 9.47 9.76 51.14 AvgMax \ 278 137 63.5 -12.36 | Pass NA
23681.2 31.29 9.31 9.6 50.2 AvgMax \ 266 | 314 63.5 -13.3 Pass NA
26487.8 40.94 1031 | 13.12 64.37 Peak \ 223 128 77.7 -13.3 Pass
24337.4 | 43.35 9.47 9.76 62.58 Peak \4 278 137 77.7 -15.12 | Pass
25707.2 41.07 9.58 11.41 62.07 Peak \ 259 | 318 77.7 -15.63 | Pass
26483.3 38.62 10.3 13.11 62.03 Peak H 270 32 77.7 -15.67 | Pass
23681.2 41.9 9.31 9.6 60.81 Peak \ 266 | 314 77.7 -16.89 | Pass

25704 35.95 9.58 11.41 56.94 Peak H 128 | 334 77.7 -20.76 | Pass
PREVIEW DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
26487.8 35.02 10.31 | 13.12 58.44 Preview \ 200 90 63.5 -5.06 | Pass

26483.3 34.67 10.3 | 13.11 58.08 Debug H 99 315 63.5 -5.42 | Pass
25707.2 35.36 9.58 | 1141 56.35 Debug \Y 99 315 63.5 -7.15 | Pass
25704 34.22 9.58 | 1141 55.21 Debug H 99 315 63.5 -8.29 | Pass
\Y
\Y

243374 | 35.51 9.47 9.76 54.74 Debug 99 | 315 63.5 -8.76 | Pass
23681.2 | 34.96 9.31 9.6 53.87 Debug 99 | 315 63.5 -9.63 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.

Public Page 40 of 62



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

Report No.: TR2018-0157-FCC2-15E RF Non-DFS
AZRB UN1/2/3 4C

Spurious_4C_UNII-2¢c_5640 TM1.1/5660 TM3.2/5680 TM3.1/5700 TM3.1a_24dBm _26.5-40GHz
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Radiated Emissions Template: Radifted E tn 26 55 Hz-40GHz

Filename: Data not stored

Results Title: | Radiated E 1m 26.5GHz-40GHz

File Name: c:\program files\emisoft - vasona\results\2019-0025 azrb - 4c unii 2 with galtronics, ericsson, and
fa2ra\T69 re26.5-40G-4c-unii-2C-ubGA.emi

Test

Laboratory: GPCL- AR7-MH 22C, %RH,1001mB

Test Engineer:

EEM

Test

Software: Vasona by EMISoft, version 2.161
Equipment: Nokia Wireless
EUT Details: AZRB with Galtronic Whip Antenna. AZRB P/N 2205 B46 LAA-20170916, S/N X61W800212, PSU

PN-474130A.102, SNU7182703949, W470003170-00010, Galtronics Whip Antenna [Ant.
G04806-06664-612, S/N W470003170-00010] ; UNII-2C 4 Carriers, Upper Band [Carriers &
Modulation: 5640M [E-TM1.1], 5660 [E-TM3.2], 5680M [E-TM3.1], 5700M [ETM 3.1al], 21 dBm per
Port, 24 dBm total.

Configuration

Powered by 120VAC / 60Hz, Horn Antenna E1074, ESU-1G- E954 with 97dBuV Reference Level &
Internal Attenuation 0dB, Installed E523 26.5 Ghz to 40 GHz Kit. Preview BW 100 kHz RBW/ 3000
KHz VBW); Formal BW (1MHz RBW). UNII 2C [Upper Band]. FCC Radiated Spurious Emission
Measurement. RE 26.5 - 40 GHz

Date: 2019-06-27 14:40:40
FORMAL
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (ecm) | (deg) | (dBuV/m) (dB) /Fail Comments
38570.7 | 35.72 0 26.38 62.09 AvgMax \ 112 51 63.5 -1.41 Pass
36829.5 | 34.47 0 27.57 62.04 AvgMax \ 99 360 63.5 -1.46 | Pass
38787.3 | 35.58 0 26.3 61.87 AvgMax \ 119 | 280 63.5 -1.63 Pass
36897.7 | 34.15 0 27.63 61.78 AvgMax \ 185 24 63.5 -1.72 Pass
36274.8 | 34.66 0 26.83 61.49 AvgMax \ 109 | 302 63.5 -2.01 Pass
39041.2 35.2 0 26.19 61.39 AvgMax H 131 27 63.5 -2.11 Pass
36510.1 34.1 0 27.26 61.36 AvgMax \ 136 116 63.5 -2.14 | Pass
39954 34.79 0 26.44 61.23 AvgMax H 203 106 63.5 -2.27 Pass
30525.9 | 33.61 0 21.89 55.49 AvgMax \ 162 2 63.5 -8.01 Pass
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FORMAL
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail Comments
27870.9 | 34.65 0 19.36 54.01 AvgMax \ 119 126 63.5 -9.49 | Pass
36829.5 | 38.39 0 27.57 65.96 Peak \ 99 360 77.7 -11.74 | Pass
39772.7 | 39.26 0 26.2 65.47 Peak \4 179 | 223 77.7 -12.23 | Pass
36274.8 | 38.63 0 26.83 65.45 Peak \ 109 | 302 77.7 -12.25 | Pass
38570.7 | 39.05 0 26.38 65.43 Peak \ 112 51 77.7 -12.27 | Pass

39954 38.84 0 26.44 65.27 Peak H 203 106 71.7 -12.43 | Pass
36897.7 | 37.54 0 27.63 65.17 Peak \ 185 24 77.7 -12.53 | Pass
39041.2 | 38.73 0 26.19 64.91 Peak H 131 27 77.7 -12.79 | Pass
38219.8 | 38.17 0 26.73 64.91 Peak \ 180 | 283 77.7 -12.79 | Pass
36510.1 37.62 0 27.26 64.89 Peak \ 136 116 77.7 -12.81 | Pass
36671.6 | 37.32 0 27.42 64.74 Peak \ 184 104 77.7 -12.96 | Pass
38787.3 | 38.31 0 26.3 64.61 Peak \ 119 | 280 77.7 -13.09 | Pass
30525.9 | 37.19 0 21.89 59.07 Peak \ 162 2 77.7 -18.63 | Pass
27870.9 | 38.22 0 19.36 57.58 Peak \ 119 126 77.7 -20.12 | Pass
38219.8 | -26.73 0 26.73 0 AvgMax \ 180 | 283 63.5 -63.5 Pass
36671.6 | -27.42 0 27.42 0 AvgMax \ 184 104 63.5 -63.5 Pass
39772.7 -26.2 0 26.2 0 AvgMax \ 179 | 223 63.5 -63.5 Pass
PREVIEW
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (ecm) | (deg) | (dBuV/m) (dB) /Fail Comments
39772.7 30.7 0 26.2 56.87 Preview \ 102 22 63.5 -6.6 Pass
36829.5 29.2 0 27.6 56.76 Preview \ 150 66 63.5 -6.7 Pass
36510.1 29.4 0 27.3 56.68 Preview \ 102 0 63.5 -6.8 Pass
38219.8 29.8 0 26.7 56.55 Preview \ 175 44 63.5 -7 Pass
38570.7 30.2 0 26.4 56.53 Preview \ 102 0 63.5 -7 Pass
36274.8 294 0 26.8 56.23 Preview \ 175 0 63.5 -7.3 Pass
39041.2 29.8 0 26.2 55.99 Preview H 150 88 63.5 -7.5 Pass

39954 29.4 0 26.4 55.8 Preview H 150 44 63.5 -71.7 Pass
36897.7 28.1 0 27.6 55.71 Preview \ 175 0 63.5 -7.8 Pass
38787.3 29.3 0 26.3 55.63 Preview \ 125 22 63.5 -7.9 Pass
36671.6 26.6 0 27.4 54 Preview \ 102 0 63.5 -9.5 Pass
30525.9 | 26.29 0 21.89 48.18 Preview \ 98 0 63.5 -15.32 | Pass
27870.9 | 27.73 0 19.36 47.09 Preview \ 98 0 63.5 -16.41 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.
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5.2.1.2 2205 Antenna #5

Spurious_TM3.2_4C_UNII-3_5745/5765/5785/5805_26.5dBm_30MHz-1GHz
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Template: AR9-FEID-1GHz

Filename: c:\program fileshemisoft - vasonairesult=s2018-0157 areb 4c\TED REZOME1G 4C UNIIZ Eic #5.emi

Results Title:

AR9-RE30-1GHz

File Name:

c:\program files\emisoft - vasona\results\2018-0157 ARZB 4c\T60 RE30M-1G 4C UNII3 Eric
#5.emi

Test Laboratory:

GPCL AR9 22C, 26% 988mB

Test Engineer: MJS

Test Software: | Vasona by EMISoft, version 2.161

Equipment: Nokia

EUT Details: AZRB with Ericsson Antenna #5, AZRB P/N 474510A.101, S/N 1M181320011, PSU PN-

474130A.102, SNU717600016, Ericsson Ant 2205 B46 LAA, S/N X61W800212,
UNII3 4C-L, 5745M, 5765M, 5785M, 5805M, ETM 3.2-Q16, 23.5dBm total, (17.5dBm per carrier)

Configuration:

Powered by 120VAC / 60Hz, RE UNII3, RE30MHz-1 GHz, BiLog Antenna E601, ESU-E954, with
internal Attenuation 10dB, Preamp E494, Preview BW (10kHz RBW/ 30KHz VBW); Formal BW
(120KHz RBW).

Date: 2018-11-20 20:30:13
FORMAL
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
42.663 39.27 0.38 -15.9 23.72 Quasi Max \4 128 | 323 40 -16.28 | Pass
30.2308 29.5 0.3 -9.32 20.48 Quasi Max \ 158 | 218 40 -19.52 | Pass

43.447 35.71 0.38 -16.3 19.82 Quasi Max \ 130 | 355 40 -20.18 | Pass
323.691 | 38.54 1.04 -13.8 25.8 Quasi Max \ 156 39 46 -20.2 | Pass
326.923 | 37.17 1.04 -13.7 24.49 Quasi Max \ 100 11 46 -21.51 | Pass
337.914 | 35.72 1.06 -13.6 23.2 Quasi Max \4 150 16 46 -22.8 | Pass
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PREVIEW
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
42.6923 | 41.49 0.38 -15.9 25.93 Preview \ 100 | 315 40 -14.07 | Pass
30.2308 | 30.48 0.3 -9.32 21.46 Preview \ 100 180 40 -18.54 | Pass
323.692 | 39.87 1.04 -13.8 27.14 Preview \4 100 0 46 -18.86 | Pass
326.923 | 38.98 1.04 -13.7 26.29 Preview \ 100 0 46 -19.71 | Pass
43.5385 | 36.07 0.38 -16.3 20.13 Preview \ 100 0 40 -19.87 | Pass
337.846 | 37.25 1.06 -13.6 24.72 Preview \ 100 0 46 -21.28 | Pass
119.231 31.39 0.66 -11.2 20.84 Preview \ 100 0 43.5 -22.66 | Pass
140.692 | 29.49 0.72 -9.75 20.46 Preview \ 100 180 43.5 -23.04 | Pass
344.769 | 34.78 1.08 -13.5 22.35 Preview \ 200 0 46 -23.65 | Pass
102.077 | 32.68 0.61 -13.9 19.42 Preview H 380 90 43.5 -24.08 | Pass
363.846 | 32.59 1.11 -12.7 21.04 Preview H 100 180 46 -24.96 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.

Spurious_TM3.1a_4C_UNII-2c_5640/5660/5680/5700_20.5dBm_1GHz-6GHz
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Radigted Emis=ions Template: Radiated E 3m 1GHz-18GHz

z-18
Filemame: c:program filesemizoft - wvasonahresult=s\2018-0157T53re 1.0G-5.4G-4C-UNI-2C-UB.emi

Results Title: | Radiated E 3m 1GHz-6GHz

File Name: c:\program files\emisoft - vasona\results\2018-0157\T53re 1.0G-5.4G-4C-UNII-2C-UB.emi
Test

Laboratory: GPCL- AR7-MH 22C, %RH,1001mB

Test Engineer:

EEM

Test

Software: Vasona by EMISoft, version 2.161
Equipment: Nokia Wireless
EUT Details: AZRB with Ericson Antenna IP-55/TYPE 3R, AZRB P/N 2205 B46 LAA-20170916, S/N X61W800212,

PSU PN-474130A.102, SNU7182703949, W470003170-00010,
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UNII-2C, 4Carriers, 5640M [E-TM3.1a], 5660 [E-TM3.1a], 5680M [E-TM3.1a], 5700M [ETM 3.1a],
17.5dBm per port, 20.5dBm total.

Configuration:

Powered by 120VAC / 60Hz, Horn Antenna E1074, ESI-1G-E1190 with i 92dBuV Reference Level &
nternal Attenuation 0dB, HP Preamp-E447 5GE177+E176 (10 dB & 6 dB), Preview BW (30 kHz

RBW/ 3000 KHz VBW); Formal BW (1MHz RBW). UNII 2C [Upper Band] Radiated Emissions Spurious
Measurement.RE 1GHz-5.4 GHz,

Date: 2019-06-19 09:02:56
FORMAL
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
5320.82 | 30.32 | 22.63 | -3.57 49.38 AvgMax H 114 12 54 -4.62 | Pass NA
5240.85 | 30.06 22.6 -3.64 49.02 AvgMax H 134 | 349 54 -4.98 | Pass NA
5320.82 | 43.67 | 22.63 | -3.57 62.72 Peak H 114 12 68.2 -5.48 Pass
4727.18 | 29.96 | 2245 | -3.96 48.46 AvgMax H 288 139 54 -5.54 | Pass
5240.85 43 22.6 -3.64 61.96 Peak H 134 | 349 68.2 -6.24 | Pass
4727.18 | 43.26 | 22.45 | -3.96 61.76 Peak H 288 139 68.2 -6.44 | Pass
1470.12 | 33.74 | 1764 | -114 40 AvgMax H 100 | 219 54 -14 Pass
1470.12 | 47.06 | 17.64 | -114 53.32 Peak H 100 | 219 68.2 -14.88 | Pass
PREVIEW
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
5240.85 | 30.33 22.6 -3.64 49.3 Preview H 102 0 54 -4.7 Pass
5320.82 | 29.05 | 22.63 | -3.57 48.1 Debug H 100 | 322 54 -5.9 Pass
4727.18 | 28.61 | 22.45 | -3.96 47.11 Debug H 100 | 322 54 -6.89 | Pass
1470.12 | 32.65 17.64 | -11.4 38.91 Debug H 100 | 322 54 -15.09 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.
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Report No.: TR2018-0157-FCC2-15E RF Non-DFS
AZRB UN1/2/3 4C

Spurious_TM3.1a_4C_UNII-2C_5640/5660/5680/5700_20.5dBm _6-10GHz

dButim Vasana by EMiSoft 19 Jun 19 09:00
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Radiated BEmissions . Template: Radigted E3m 1GHz-18GHz .
Filename: ¢ program files\emisoft - wasonairesut=2018-0157¢54 5 .93 10g-gdc-unii-2e-ubemi

Results Title: | Radiated E 3m 5.9GHz-10GHz

File Name: c:\program files\emisoft - vasona\results\2018-0157\t54 5.9g-10g-4c-unii-2C-UB.emi

Test
Laboratory: GPCL- AR7-MH 22C, %RH,1001mB

Test Engineer: | EEM

Test
Software: Vasona by EMISoft, version 2.161
Equipment: Nokia Wireless

EUT Details: AZRB with Ericson Antenna IP-55/TYPE 3R, AZRB P/N 2205 B46 LAA-20170916, S/N
X61W800212, PSU PN-474130A.102, SNU7182703949, W470003170-00010, UNII-2C, 4Carriers,
5640M [E-TM3.1a], 5660 [E-TM3.1a], 5680M [E-TM3.1a], 5700M [ETM 3.1a], 17.5dBm per port,
20.5dBm total.

Configuration: | Powered by 120VAC / 60Hz, Horn Antenna E1074, ESI-1G-E1190 with 92dBuV Reference Level &
Internal Attenuation 0dB, HP Preamp-E447 5G E177+E176 (10 dB & 6 dB), Preview BW (30 kHz
RBW/ 3000 KHz VBW); Formal BW (1MHz RBW). UNII 2C [Upper Band]. Radiated Emission Spurious
Measurement. RE 5.9GHz-10 GHz,

Date: 2019-06-19 09:00:06
FORMAL
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
9927.86 | 29.54 | 2447 | -1.96 52.06 Average H 118 | 285 54 -1.94 | Pass NA
9719.1 29.78 | 2425 | -2.15 51.87 AvgMax H 266 | 266 54 -2.13 Pass NA
9584.15 | 29.78 24.1 -2.28 51.6 AvgMax H 125 55 54 -2.4 Pass NA
9927.86 | 42.72 | 2447 | -1.96 65.24 Peak H 275 | 296 68.2 -2.96 | Pass

9719.1 42.31 24.25 | -2.15 64.41 Peak H 266 | 266 68.2 -3.79 Pass
9584.15 | 42.59 24.1 -2.28 64.4 Peak H 125 55 68.2 -3.8 Pass
6305.57 | 29.87 | 22.66 | -2.68 49.85 AvgMax H 261 142 54 -4.15 Pass NA
7464.28 | 29.73 | 22.46 | -2.59 49.6 AvgMax H 148 53 54 -4.4 Pass
6305.57 43.8 22.66 | -2.68 63.78 Peak H 261 142 68.2 -4.42 Pass
7968.05 | 29.68 | 22.56 | -2.67 49.57 AvgMax H 157 | 231 54 -4.43 Pass NA
7555.67 | 29.49 | 22.48 -2.6 49.37 AvgMax H 166 | 293 54 -4.63 Pass
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FORMAL
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
5907.79 29.2 22.79 | -3.02 48.96 AvgMax H 118 | 285 54 -5.04 | Pass NA
7968.05 | 42.72 | 22.56 | -2.67 62.61 Peak H 157 | 231 68.2 -5.59 | Pass
5907.79 | 42.45 | 22.79 | -3.02 62.21 Peak H 118 | 285 68.2 -5.99 | Pass
7555.67 | 4231 | 22.48 -2.6 62.19 Peak H 166 | 293 68.2 -6.01 Pass
746428 | 4231 | 2246 | -2.59 62.18 Peak H 148 53 68.2 -6.02 Pass
PREVIEW
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
9927.86 | 30.29 | 2447 | -1.96 52.8 Preview H 180 | 270 54 -1.2 Pass
9584.15 | 28.84 24.1 -2.28 50.66 Debug H 100 | 320 54 -3.34 | Pass

9719.1 28.7 2425 | -2.15 50.8 Debug H 100 | 320 54 -3.2 Pass
7464.28 | 28.67 | 2246 | -2.59 48.54 Debug H 100 | 320 54 -5.46 | Pass
7555.67 | 27.95 | 22.48 -2.6 47.83 Debug H 100 | 320 54 -6.17 | Pass
5907.79 | 26.87 | 22.79 | -3.02 46.64 Debug H 100 | 320 54 -7.36 | Pass
6305.57 | 29.13 | 22.66 | -2.68 49.11 Debug H 100 | 320 54 -4.89 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.

Spurious_TM3.2_4C_UNII-3_5745/5765/5785/5805_25.5dBm_10-18GHz
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Radiated Emissions Template: Radigted E 3m 1GHz-18GHz

Filename: cprogram fileshemisoft - vasonairesults'2018-0157\Td6: REIDG-18G FCC-4C -Final .emi

Results Title: Radiated E 3m 1GHz-18GHz

File Name: c:\program files\emisoft - vasona\results\2018-0157\T47 RE10G-18G FCC-4C -Final.emi

Test
Laboratory: GPCL- AR7-MH 22C, 35%RH,1001mB

Test Engineer: | MJS/EEM/CP

Test
Software: Vasona by EMISoft, version 2.161
Equipment: Nokia Wireless

Public Page 47 of 62



Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR2018-0157-FCC2-15E RF Non-DFS
AZRB UN1/2/3 4C

EUT Details: AZRB with Ericson Antenna IP-55/TYPE 3R, AZRB P/N 2205 B46 LAA-20170916, S/N
X61W800212, PSU PN-474130A.102, SNU7182703949, W470003170-00010, UNII-3 4C,
5765M [E-TM1.1], 5785M [E-TM3.2], 5805M [E-TM3.1], 5825M [ETM 3.1a], 22.5dBm per carrier,
25.5dBm total.

Configuration: | Powered by 120VAC / 60Hz, RE 10GHz-18 GHz, Horn Antenna E393, ESI-1G-E1190 with internal
Attenuation 10dB, HP Preamp-E447 5G HPF-E1212, Preview BW (30 kHz RBW/ 3000 KHz VBW);
Formal BW (1MHz RBW). Spec: FCC Part 15 Class B

Date: 2019-06-12 09:48:45
FORMAL
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
14745.7 38.9 9.34 4.65 52.9 AvgMax H 108 29 54 -1.1 Pass *
14745.7 | 38.85 9.34 4.65 52.85 Average H 115 29 54 -1.15 Pass *
13762.6 | 38.06 9.01 4.47 51.54 AvgMax \ 152 | 283 54 -2.46 | Pass *
14745.6 | 36.58 9.34 4.65 50.58 AvgMax H 171 215 54 -3.42 Pass *
12779.5 | 38.43 8.95 1.71 49.09 AvgMax H 163 | 337 54 -4.91 Pass *
17918.9 29.2 9.67 9.67 48.54 AvgMax H 144 | 291 54 -5.46 Pass
11796.5 | 36.77 11.03 0.48 48.29 AvgMax \ 99 360 54 -5.71 Pass
14848.6 | 29.09 9.36 4.23 42.68 AvgMax H 184 | 228 54 -11.32 | Pass *
17918.9 | 41.41 9.67 9.67 60.75 Peak H 144 | 291 68.2 -7.45 Pass
14745.7 | 46.47 9.34 4.65 60.47 Peak H 115 29 68.2 -7.73 Pass
14745.7 | 46.47 9.34 4.65 60.47 Peak H 105 16 68.2 -7.73 Pass
14745.7 | 46.09 9.34 4.65 60.09 Peak H 108 29 68.2 -8.11 Pass
13762.6 | 45.17 9.01 4.47 58.66 Peak \ 152 | 283 68.2 -9.54 Pass
11796.5 46.6 11.03 0.48 58.11 Peak \ 99 360 68.2 -10.09 | Pass
14745.6 44.1 9.34 4.65 58.1 Peak H 171 215 68.2 -10.1 Pass
12779.5 | 46.35 8.95 1.71 57 Peak H 163 337 68.2 -11.2 Pass

*Not in the restricted band. The signal is not related to the carrier ON/OFF. Therefore, the signal is subject to Part 15 Class B limit.

PREVIEW
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
12779.7 | 43.84 8.95 1.71 54.5 Preview H 102 | 330 54 0.5 Fail
13762.7 | 39.62 9.01 4.47 53.1 Preview \4 102 0 54 -0.9 Pass
14745.7 | 38.47 9.34 4.65 52.46 Preview H 180 | 352 54 -1.54 | Pass
17918.9 30.8 9.67 9.67 50.14 Preview H 380 | 308 54 -3.86 | Pass
11796.7 | 37.17 | 11.03 0.48 48.68 Preview \Y 102 0 54 -532 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement. Formal data consist
of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies. Failure in preview data does not
necessarily constitute failure in formal data.
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AZRB UN1/2/3 4C

5.2.1.3 FA2RA Antenna #7

Spurious_TM3.2_4C_UNII-3_5745/5765/5785/5805_28.5dBm_30MHz-10GHz
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Yasona by EMiSoft

— [1] Horzantal
— [2] Wertical
—— Quasi It
+  Debug
+  Formal
hieas Dist 3m

[' I:'Spec Dist 3m

300

100

Frequency: hHz

oo
300 100 1008010

Fadiated Emissions Template: ARS-REI0-1GHz

Filename: c:'program fileshemisoft - wasonairesult='2018-0157 areb 4ct39b 30-1000MH oobeds 03 newos . emi
Results Title: | AR9-RE30-1GHz
File Name: c:\program files\emisoft - vasona\results\2018-0157 arzb 4c\t39b 30-1000MH oobe4c u3

newoc.emi

Test
Laboratory: GPCL AR9 25C, 41% 1004mB

Test Engineer:

GM

Test

Software: Vasona by EMISoft, version 2.161
Equipment: Nokia
EUT Details: AZRB + FA2RA Omni Antenna 1, NEW AZRB P/N 474510A.101, S/N 1M181320011, PSU PN-

474130A.102, SNU717600016, Ant1-P-473121a.x0, SNP8182400001, Ant2-P-473121A.XO0,
SNP8182400001, 4C, ETM 3.1a-256QAM, 4C 25.0dBm, New Unit with PS from model one with
New Octis Connector.

Configuration:

Powered by 120VAC / 60Hz, RE UNII 3 30MHz-1000MHz, Bicon Antenna E601, ESU, EIH 69 with
internal Attenuation 10dB, Preamp E494, Preview BW (10kHz RBW/ 30KHz VBW); Formal BW
(120KHz RBW).

Date: 2018-10-08 11:02:29
FORMAL
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin Pass

(MHz) | (dBuV) | (dB) (dB) (dBuV/m) Type H/V) | (cm) | (deg) (dBuV/m) (dB) /Fail | Comments
30.028 29.86 0.3 -9.2 20.95 Quasi Max \Y 140 235 40 -19.05 Pass
321.064 | 38.71 1.03 -13.8 2591 Quasi Max \ 124 15 46 -20.09 Pass
321.839 37.8 1.03 -13.8 25.03 Quasi Max \ 162 355 46 -20.97 Pass

42.343 33.26 0.37 -15.8 17.86 Quasi Max \ 99 339 40 -22.14 Pass
329.719 36.2 1.05 -13.7 23.56 Quasi Max \Y 136 35 46 -22.44 Pass
335.171 | 34.19 1.06 -13.6 21.62 Quasi Max \ 193 30 46 -24.38 Pass
122.769 | 29.03 0.67 -10.7 18.99 Quasi Max \ 180 301 43.5 -24.51 Pass
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AZRB UN1/2/3 4C

PREVIEW
DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin Pass
(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type H/V) | (cm) | (deg) (dBuV/m) (dB) /Fail Comments
30.0769 | 31.16 0.3 -9.23 22.23 Preview \ 100 270 40 -17.77 Pass
321.077 | 40.53 1.03 -13.8 27.74 Preview \ 100 0 46 -18.26 Pass
321.846 | 39.83 1.03 -13.8 27.06 Preview \ 100 0 46 -18.94 Pass
423077 | 36.44 0.37 -15.8 21.06 Preview \ 100 45 40 -18.94 Pass
329.769 | 38.84 1.05 -13.7 26.2 Preview \ 200 45 46 -19.8 Pass
335.154 | 36.18 1.06 -13.6 23.61 Preview \ 200 0 46 -22.39 Pass
122.769 | 31.06 0.67 -10.7 21.02 Preview \ 100 90 43.5 -22.48 Pass
343.154 34.4 1.07 -13.5 21.95 Preview \ 200 0 46 -24.05 Pass
380.615 | 32.18 1.14 -11.9 21.41 Preview \Y 100 0 46 -24.59 Pass
166.692 | 30.36 0.78 -12.3 18.87 Preview \ 100 315 43.5 -24.63 Pass
99.6154 | 32.57 0.6 -14.3 18.86 Preview H 180 90 43.5 -24.64 Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.
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Radiated Emissions Template: Radiated E 1GHz-10GHz
Filename: ¢:'program fileshemisoft - vasonaresults'2013-0157 areb 4c\T34 RE1G-5.6G FCCB 4C MewOctiz.emi

250

Results Title: | Radiated E 1GHz-10GHz

File Name: c:\program files\emisoft - vasona\results\2018-0157 arzb 4c\T34 RE1G-5.6G FCCB 4C
NewOctis.emi

Test

Laboratory: GPCL AR9 23C, 46% 1006mB

Test Engineer: | MJS

Test

Software: Vasona by EMISoft, version 2.161

Equipment: Nokia

EUT Details: AZRB + FA2RA Omni Antenna 1, NEW AZRB P/N 474510A.101, S/N 1M181320011, PSU PN-

474130A.102, SNU717600016, Ant1-P-473121a.x0, SNP8182400001, Ant2-P-473121A.X0,
SNP8182400001, ETM 3.2, 4C/L 5745M, 5765M, 5785M, 5805M, 25.5dBm, New Unit with PS
from model one with New Octis Connector.

Configuration:

Powered by 120VAC / 60Hz, RE 1 GHz-5.625 GHz, Horn Antenna E433, ESU-1G-EIH 69 with
internal Attenuation 0dB, HP Preamp-E123, 6dB pad-E1130, E1131 and 3dB pad E1133 with 15dB
Total. Preview BW (30 kHz RBW/ 3000 KHz VBW); Formal BW (1MHz RBW).

Date:

2018-10-02 21:40:42
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FORMAL
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
55324 31.78 | 19.23 1.64 52.65 Average \Y 114 174 54 -1.35 | Pass NA
5532.4 44.82 | 19.23 1.64 65.69 Peak \ 114 | 174 68.2 -2.51 Pass
3932.18 | 2746 | 1837 | -0.23 45.6 Average \4 237 10 54 -8.4 Pass
3932.18 40.4 18.37 | -0.23 58.54 Peak \Y 237 10 68.2 -9.66 | Pass
PREVIEW
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) | (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
5523.17 | 30.86 | 19.23 1.63 51.72 Preview \Y 100 | 352 54 -2.28 | Pass
3932.18 | 31.58 | 18.37 | -0.23 49.72 Preview \ 100 45 54 -4.28 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.
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Radigted Emizsions Template: Radiated E 1GHz-10GHz

Filename: c:program filesemisoft - wasonairesults"2018-0157 areb 4c\T33 RES.G-10G FCCB 4C MNewOetiz.emi

Results Title: | Radiated E 6GHz-10GHz

File Name: c:\program files\emisoft - vasona\results\2018-0157 AZRB 4c\T33 RE5.6-10G FCCB 4C New
Octis.emi

Test
Laboratory: GPCL AR9 23C, 46% 1006mB

Test Engineer: | MJS

Test
Software: Vasona by EMISoft, version 2.161
Equipment: Nokia

EUT Details: AZRB + FA2RA Omni Antenna 1, NEW AZRB P/N 474510A.101, S/N 1M181320011, PSU PN-
474130A.102, SNU717600016, Ant1-P-473121a.x0, SNP8182400001, Ant2-P-473121A.XO,
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SNP8182400001, ETM 3.2, 4C/L 5745M, 5765M, 5785M, 5805M, 25.5dBm, New Unit with PS
from model one with New Octis Connector.

Configuration: | Powered by 120VAC / 60Hz, RE 5.95GHz-10 GHz, Horn Antenna E433, ESU-1G-EIH 69 with
internal Attenuation 0dB, HP Preamp-E123, 6dB pad-E1130, E1131 and 3dB pad E1133, 15 Total.
Preview BW (30 kHz RBW/ 3000 KHz VBW); Formal BW (1MHz RBW).

Date: 2018-10-02 19:59:05

Formal Data

Cable

Freq. Raw Loss AF Level Emission Hgt | Azt Limit | Margin | Pass/
No | MHz dBuV dB dB dBuV/m Type Pol | cm | Deg. | dBuV/m dB Fail | Comments
1 | 6881.72 | 28.09 | 19.56 2.9 50.55 Average | H 117 | 243 54 -3.45 | Pass NA
2 1992393 | 24.76 | 20.92 4.67 50.36 Average | H 147 31 54 -3.64 | Pass NA
3 1992393 | 37.63 | 20.92 4.67 63.23 Peak H 147 31 68.2 -4.97 | Pass
4 |6881.72 | 39.66 | 19.56 2.9 62.12 Peak H 117 243 68.2 -6.08 Pass
PREVIEW
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
6881.72 | 35.64 | 19.56 2.9 58.1 Preview H 170 | 352 54 4.1 Fail
9923.93 | 27.26 | 20.92 | 4.67 52.86 Preview H 100 22 54 -1.14 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.

Spurious_4C_UNII-2c_5640 TM1.1/5660 TM3.2/5680 TM3.1/5700 TM3.1a_22.5dBm
total_10GHz-18GHz
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Fadiated Emiszions . Template: Radiated E 2m 1GHz-12GHz . i
Filename: chprogram fileshemisoft - wvasonairesults\2019-0025 azrb - 4o unii 2 with gattronics, efcsson, and f

Results Title: | Radiated E 3m 1GHz-18GHz

File Name: c:\program files\emisoft - vasona\results\2019-0025 azrb - 4c unii 2 with galtronics, ericsson, and
fa2ra\t56 re 10-18g-4c-unii-2c-ub-FA.emi

Test

Laboratory: GPCL- AR7-MH 22C, %RH,1001mB
Test

Engineer: EEM
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Report No.: TR2018-0157-FCC2-15E RF Non-DFS
AZRB UN1/2/3 4C

Test

Software: Vasona by EMISoft, version 2.161

Equipment: Nokia Wireless

EUT Details: | AZRB + FA2RA Omni Antenna 1, NEW AZRB P/N 474510A.101, S/N 1TM181320011, PSU

PN-474130A.102, SNU717600016, FA2RA Ant1-P-473121a.X0, SNP8182400001, Ant2-
P-473121A.X0O, SNP8182400001; UNII-2C , 4Carriers , 5640M [E-TM1.1], 5660 [E-TM3.2],
5680M [E-TM3.1], 5700M [ETM 3.1a], 19.55dBm per Port, 22.5dBm total.

Configuration:

Powered by 120VAC / 60Hz, Horn Antenna E1074, ESU-1G-E954 with 97dBuV Reference Level &
Internal Attenuation 0dB, HP Preamp-E447 5G E1212 10GHz-26 GHz High Pass Filter), Preview BW
(100 kHz RBW/ 3000 KHz VBW); Formal BW (1MHz RBW). UNII 2C [Upper Band]. FCC Part 15B Class
B Radiated Emission Spurious Measurement. RE 10GHz - 18 GHz, FA2RA Antenna.

Date: 2019-06-21 07:11:55
FORMAL
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
13762.6 | 41.73 9.01 2.24 52.98 AvgMax H 99 305 54 -1.02 | Pass *
14745.6 | 38.65 9.34 2.19 50.18 AvgMax \ 98 338 54 -3.82 | Pass *
16965 30.33 10.47 4.8 45.61 AvgMax H 289 | 237 54 -8.39 | Pass NA
11830.6 | 31.07 | 11.08 | -0.03 42.11 AvgMax H 288 40 54 -11.89 | Pass *
12779.5 | 31.02 8.95 1.77 41.74 AvgMax \Y 163 144 54 -12.26 | Pass *
13762.6 | 47.21 9.01 2.24 58.46 Peak H 99 305 68.2 -9.74 | Pass
14745.6 | 45.97 9.34 2.19 57.5 Peak \ 98 338 68.2 -10.7 | Pass
16965 41.19 | 10.47 4.8 56.46 Peak H 289 | 237 68.2 -11.74 | Pass
11830.6 | 42.34 | 11.08 | -0.03 53.39 Peak H 288 40 68.2 -14.81 | Pass
12779.5 | 41.83 8.95 1.77 52.54 Peak \ 163 144 68.2 -15.66 | Pass
*Not in the restricted band. The signal is not related to the transmitter. Therefore, the signal is subject to Part 15 Class B limit.
PREVIEW
DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) | (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
13762.9 | 38.76 9.01 2.24 50.01 Preview H 102 45 54 -3.99 | Pass
14745.6 | 38.31 9.34 2.19 49.83 Preview \Y 102 0 54 -4.17 | Pass
17031.2 | 3436 | 1047 | 4.84 49.67 Preview H 180 90 54 -4.33 Pass
11796.8 | 3837 | 11.03 | -0.05 49.35 Preview H 180 0 54 -4.65 Pass
12779.5 | 38.46 8.95 1.77 49.18 Preview \ 102 0 54 -4.82 | Pass
11830.6 34 11.08 | -0.03 45.05 Debug H 100 | 319 54 -8.95 Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.
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Spurious_TM3.2_4C_UNII-3_5745/5765/5785/5805_28.5dBm_18MHz-40GHz

. 03 Oct 18 16:54
dButdm Wasana by EMiSoft
1000
— [1] Hoerizontal
] — [2] wiertical
— Quasi lt
=] — Fwerage Lt
+ Debug
oo hieas Ciammd
+ ES Spec Dist 1m
600 J ¥ N
i + + + +
00 “ Ih i Il .WH
oo
300
200
100
Frequency : hiHz
oo
130000 DR S0
Fadigted Bmissions Template: RE 180G - 26 5GHz FCC (@ 1-Meter

Filename: c:program files\emizoft - vasonaresults'2018-01567 areb dot36 189-26.57 cobe 4o newoctis emi

Results Title: | RE 18G - 26.5GHz FCC @ 1-Meter

File Name: c:\program files\emisoft - vasona\results\2018-0157 ARZB 4c\t36 18g-26.5g 4c New Octis.emi

Test
Laboratory: GPCL AR9 23C, 50% 1001mB

Test Engineer: | GM

Test
Software: Vasona by EMISoft, version 2.161
Equipment: Nokia

EUT Details: AZRB + FA2RA Omni Antenna 1, NEW AZRB P/N 474510A.101, S/N 1M181320011, PSU PN-
474130A.102, SNU717600016, Ant1-P-473121a.x0, SNP8182400001, Ant2-P-473121A.XO,
SNP8182400001, ETM 3.2, 4C/L 5745M, 5765M, 5785M, 5805M, 25.5dBm, New Unit with PS
from model one with New Octis Connector.

Configuration: | Powered by 120VAC / 60Hz, RE 18 GHz-26.5GHz, Horn Antenna E513, ESU-1G-EIH 69 with
internal Attenuation 0dB, HP Preamp-E123, HPF E1212. Preview BW (100 kHz RBW/ 300 KHz VBW);
Formal BW (1MHz RBW).

Date: 2018-10-03 16:54:26
FORMAL DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
25559.3 25.42 9.56 15.34 50.32 Average H 99 32 63.5 -13.18 | Pass NA
25559.3 23.09 9.56 15.34 47.99 Average H 185 130 63.5 -15.51 | Pass NA
23592.6 23.42 9.28 14.88 47.58 Average \ 112 28 63.5 -15.92 | Pass NA
24995.6 22.53 9.48 14.94 46.95 Average \ 139 128 63.5 -16.55 | Pass NA
23081.5 21.5 9.06 15.16 45.72 Average \ 198 | 227 63.5 -17.78 | Pass
19997.1 20.31 8.36 14.39 43.06 Average H 114 199 63.5 -20.44 | Pass
25559.3 37.46 9.56 15.34 62.37 Peak H 99 32 83.5 -21.13 | Pass
25559.3 36.27 9.56 15.34 61.17 Peak H 185 130 83.5 -22.33 | Pass
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FORMAL DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
24995.6 | 36.36 9.48 14.94 60.78 Peak \Y 139 128 83.5 -22.72 | Pass
23592.6 | 36.23 9.28 14.88 60.39 Peak \4 112 28 83.5 -23.11 | Pass
23081.5 34.92 9.06 15.16 59.14 Peak \4 198 | 227 83.5 -24.36 | Pass
19997.1 33.37 8.36 14.39 56.12 Quasi Max H 114 199 83.5 -27.38 | Pass
PREVIEW DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) | (dB) (dB) (dBuV/m) Type (H/V) | (em) | (deg) | (dBuV/m) (dB) /Fail | Comments
25559.3 30.37 9.56 15.34 55.27 Preview H 100 44 63.5 -8.23 Pass
23593.1 30.2 9.28 14.88 54.36 Preview \ 100 0 63.5 -9.14 | Pass
23081.5 29.09 9.06 15.16 53.31 Preview \ 150 | 264 63.5 -10.19 | Pass
24995.6 27.81 9.48 14.94 52.23 Debug \ 99 355 63.5 -11.27 | Pass
20819.7 28.89 8.77 14.56 52.22 Preview H 100 22 63.5 -11.28 | Pass
19971.9 27.51 8.35 14.4 50.26 Debug H 99 355 63.5 -13.24 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.

. 04 Oct 15 10:15
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Radiated BEmissions Template: Radiated E 1m 26 5GHz-40GHz

Filename: ¢ program fileshamizoft - vasonairesult='2012-0157 areb 4037 26.59-409 oobe 4c newoctis . emi

Results Title: | Radiated E 1m 26.5GHz-40GHz

File Name: c:\program files\emisoft - vasona\results\2018-0157 arzb 4c\t37 26.5g-40g oobe 4c
newoctis.emi

Test

Laboratory: GPCL AR9 23C, 50% 1001mB

Test Engineer:

MJS/ GM

Test
Software:

Vasona by EMISoft, version 2.161

Equipment:

Nokia
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EUT Details: AZRB + FA2RA Omni Antenna 1, NEW AZRB P/N 474510A.101, S/N 1M181320011, PSU PN-
474130A.102, SNU717600016, Ant1-P-473121a.x0, SNP8182400001, Ant2-P-473121A.XO,
SNP8182400001, ETM 3.2, 4C/L 5745M, 5765M, 5785M, 5805M, 25.5dBm, New Unit with PS
from model one with New Octis Connector.

Configuration: | Powered by 120VAC / 60Hz, RE 26.5GHz-40 GHz, Horn Antenna E526 with preamp and cable set,
ESU-1G-EIH 69 with internal Attenuation 10dB, Preview BW (100 kHz RBW/ 300 KHz VBW); Formal
BW (1MHz RBW).

Date: 2018-10-04 10:15:41
FORMAL DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
38555.3 2691 0 27.55 54.46 Average \4 175 1 63.5 -9.04 | Pass NA
39919 26.15 0 28.27 54.42 Average \4 154 122 63.5 -9.08 Pass
35973.4 26.8 0 27.28 54.09 Average H 113 323 63.5 -9.41 Pass NA
38514.8 26.49 0 27.59 54.08 Average H 202 | 320 63.5 -9.42 Pass NA
38809.8 26.56 0 27.34 53.9 Average \ 161 135 63.5 -9.6 Pass
36763.3 25.09 0 28.48 53.56 Average H 167 93 63.5 -9.94 | Pass NA
39919 39.67 0 28.27 67.94 Peak \ 154 122 77.7 -9.76 | Pass
38555.3 40.28 0 27.55 67.83 Peak \ 175 1 77.7 -9.87 Pass
35973.4 40.48 0 27.28 67.77 Peak H 113 323 77.7 -9.93 Pass
38809.8 40.18 0 27.34 67.52 Peak \ 161 135 77.7 -10.18 | Pass
38514.8 39.85 0 27.59 67.44 Peak H 202 | 320 77.7 -10.26 | Pass
36763.3 38.95 0 28.48 67.43 Peak H 167 93 77.7 -10.27 | Pass
PREVIEW DATA
Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass
(MHz) (dBuV) (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
38514.8 31.09 0 27.59 58.68 Preview H 200 154 63.5 -4.82 Pass
39919 30.39 0 28.27 58.67 Preview \4 125 22 63.5 -4.83 Pass
38555.3 30.87 0 27.55 58.42 Preview \ 100 132 63.5 -5.08 Pass
35973.4 31.07 0 27.28 58.35 Debug H 200 | 352 63.5 -5.15 Pass
38809.8 30.73 0 27.34 58.07 Preview \ 150 44 63.5 -5.43 Pass
36763.3 29.27 0 28.48 57.75 Preview H 175 0 63.5 -5.75 Pass
35818.5 30.6 0 26.9 57.5 Preview \ 150 | 242 63.5 -6 Pass
39240.5 30.25 0 27.23 57.49 Preview \ 150 110 63.5 -6.01 Pass
37382.9 29.01 0 28.45 57.47 Preview \ 175 66 63.5 -6.03 Pass
36311.5 29.53 0 27.87 574 Preview H 125 132 63.5 -6.1 Pass
38095.7 29.39 0 28 57.39 Preview \ 125 | 330 63.5 -6.11 Pass
37514.7 29 0 28.36 57.36 Preview \ 175 242 63.5 -6.14 Pass
36147.6 29.58 0 27.6 57.18 Preview H 200 132 63.5 -6.32 Pass
39472.5 29.85 0 27.28 57.14 Preview H 200 | 352 63.5 -6.36 Pass
37530.1 28.62 0 28.35 56.97 Preview H 175 22 63.5 -6.53 Pass
35996.5 29.55 0 27.34 56.9 Preview \ 150 198 63.5 -6.6 Pass
38883.1 29.57 0 27.28 56.85 Preview \ 150 66 63.5 -6.65 Pass
39119.6 29.59 0 27.21 56.79 Preview H 200 198 63.5 -6.71 Pass
37562.3 28.36 0 28.34 56.7 Preview H 100 | 308 63.5 -6.8 Pass
35409.7 30.29 0 25.97 56.25 Preview \ 100 | 308 63.5 -7.25 Pass
35421.9 29.82 0 25.99 55.8 Preview H 200 | 308 63.5 -7.7 Pass
35146.2 29.47 0 25.55 55.02 Preview H 200 88 63.5 -8.48 Pass
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PREVIEW DATA

Freq. Raw Cable | Factor Level Emission Pol Ht Az Limit Margin | Pass

(MHz) (dBuV) (dB) (dB) (dBuV/m) Type (H/V) | (cm) | (deg) | (dBuV/m) (dB) /Fail | Comments
34304.2 28.77 0 24.64 53.41 Preview \ 100 154 63.5 -10.09 | Pass

30629 29.88 0 22.94 52.83 Preview H 200 132 63.5 -10.67 | Pass
34547.8 27.98 0 24.78 52.75 Preview H 125 | 286 63.5 -10.75 | Pass
32417.8 28.71 0 24 52.71 Preview \ 150 | 220 63.5 -10.79 | Pass
30644.4 29.65 0 22.94 52.6 Preview \ 100 154 63.5 -10.9 Pass
30162.4 29.69 0 22.82 52.5 Preview \ 175 154 63.5 -11 Pass
32656.9 28.3 0 24.06 52.36 Preview H 200 | 352 63.5 -11.14 | Pass
33680.1 28.03 0 24.28 52.31 Preview H 100 176 63.5 -11.19 | Pass
32628.6 28.17 0 24.05 52.22 Preview H 175 0 63.5 -11.28 | Pass
30794.8 29.27 0 22.93 52.2 Preview H 200 | 352 63.5 -11.3 Pass
30373.8 29.27 0 22.9 52.17 Preview H 200 110 63.5 -11.33 | Pass
33321.5 27.99 0 24.15 52.14 Preview H 175 198 63.5 -11.36 | Pass
32496.8 27.89 0 24.01 51.9 Preview \ 100 | 286 63.5 -11.6 Pass
32989.8 27.6 0 24.16 51.75 Preview H 125 154 63.5 -11.75 | Pass
32773.2 27.22 0 24.09 51.31 Preview H 175 132 63.5 -12.19 | Pass
31361.1 28.08 0 23.15 51.23 Preview \ 200 0 63.5 -12.27 | Pass
31786.6 27.58 0 23.64 51.22 Preview H 175 154 63.5 -12.28 | Pass
29772.2 28.52 0 22.44 50.95 Preview H 150 176 63.5 -12.55 | Pass

Note: Preview data was measured using a peak detector to identify frequencies of interest for formal measurement.
Formal data consist of all frequencies in the preview list within 6 dB of specification limit or the top six frequencies.
Failure in preview data does not necessarily constitute failure in formal data.
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Photographs
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Test Equipment

Last . . . .
Asset Manufacturer Type Description Model Serial Calibration Calibration  Calibration
ID Due Type
Date
AH. Systems [Horn Ridged Horn 26.5 |SAS- Requires
E>2e Inc. Antenna |GHz - 40 GHz 200/573 137 2017-10-04 12015-10-04 Calibration
EMC Test Horn Double Ridged Requires
E>13 Systems Antenna |Horn 18-40 GHz 3116 2539 2017-06-16 12019-03-16 Calibration
Horn Double Ridged Requires
E433 |EMCO Antenna  |Horn 1-18 Ghz 3115 9909-5914 |2019-05-03 (2021-05-03 Calibration
Horn Double-Ridged Requires
E1073|ETS Lindgren Waveguide Horn (3117 00135198 |2017-06-09 [2019-09-09 q .
Antenna Calibration
1-18 GHz
Horn Double-Ridged Requires
E1074|ETS Lindgren Waveguide Horn (3117 00135194 |2019-05-01 |2021-05-01| - 0-'"€*
Antenna Calibration
1-18 GHz
Horn Double Ridged Requires
E393 |[EMCO Antenna  |Horn 1-18 Ghz 3115 9903-5769 |2017-06-05 |2019-09-05 Calibration
E051 |EMCO Biconical 3109 2187 2019-04-29 (2021-04-29 Requwe.s
— Antenna Calibration
Eeop |- Systems Bilogical 55 5000 MHz  [sas-521-2|410 2019-02-11 [2021-02-11 | Feduires
Inc. Antenna Calibration
Log 2019-06-25 (2021-06-25 Requires
E061 |EMCO Periodic 3146 2082 duires
Calibration
Antenna
EMI (20Hz to 40 .
Foge |Rorded |Test G150 ESIB40 (100119 [2017-11-06 |2019-11-06 o oures
Schwarz Receiver Calibration
+30dBM
EMI 20Hz-40GHz 2019-04-30 |2021-04-30 .
Fos4 (Ronde& ITest | qcsdBme30  [ESU40 100246 Requires
Schwarz Receiver Calibration
dBm
Rohde & Test EMI Test Receiver Requires
E1150 Schwarz Receiver |20Hz-26.5GHz ESI 832692/0052018-03-19 |2020-03-19 Calibration
Hewlett Pre- Preamplifier 1-26.5 Requires
E447 Packard Amplifier |GHz 8449B 3008A01384 (2018-04-10 {2020-04-10 Calibration
Hewlett Pre- Preamplifier 1- Requires
E376 Packard Amplifier |26.5 GHz 8449B 3008A01270/2019-05-01 {2021-05-01 Calibration
Hewlett Pre- Preamplifier 1- Requires
E447 Packard Amplifier |26.5 GHz 8449B 3008A01384|2018-04-10 [2020-04-10 Calibration
Agilent Pre- Pre-Amplifier 1- Requires
E1166 Technologies [Amplifier [26.5GHz 84498 3008A01740)2018-10-24 2020-10-24 Calibration
Eso7 [2°7°™3  |amplifier |9KHz-1GHz 310 185794  |2018-08-14 [2020-08-14 Reauires
Instrument Calibration
E494 |°OMOM3 A lifier |9kHz-1GHz 310N 185785  |2018-01-09 |2020-01-09|Fcauires
Instrument Calibration
E1130|Weinschel Attenuator|6dB 2/6 CD2545 2019-04-30 2021-04-30 Reqwre%
Calibration
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Last

Asset Manufacturer Type Description Model Serial Calibration Calibration  Calibration
ID Due Type
Date
E1131|Weinschel  |Attenuator|6dB 2-6 cD2s1g  |2019-06-2712021-06-27 Requires
Calibration
E1132|Weinschel  |Attenuator |6dB 2-6 cD2534  |2019-06-28 12021-06-28 Requires
Calibration
E1133 Weinschel  [Attenuator|3dB 2-3 CC8591  [2017-07-21 |2019-09-21 |Rcauires
Calibration
E1134|Weinschel  |Attenuator|3dB 2-3 CC9590 2017-06-28 |2019-09-28|eduires
Calibration
E177 |Weinschel  |Attenuator|'C 98 18GHz2 15 14 BCO304  |2018-06-26 |2020-06-26|~caulres
watt Calibration
E175 |Weinschel |Attenuator|3 dB,2 Watt  [2-3 BCO243  |2018-05-23 |2020-05-23 | ca-res
Calibration
E176 |Weinschel  |Attenuator ® 98 2 WattDC- 1, o BCO255 2018-06-29 |2020-06-29 | Fcduires
12.5 GHz Calibration
RLC . . . Calibration Not
E1212|Electronics |81 Pass High PassFilter 1o 1o, 14444002 Required, Must
Filter 10-30 GHz .
Inc Be Verified
EMC Test Multi- Calibration Not
E489 Device 2090 0004-1507 .
Systems Required
Controller
Multi- . .
E1404|2 T8t Ipevice 2090 [9908-1451 calibration Not
Systems Required
Controller
Multi- . .
260 |EMC et Ipavice 2090 9605-1139 Calibration Not
Systems Required
Controller
Data Barometric Requires
E1128|Extech Humidity Temp  |SD700 Q679271  |2018-09-11 [2019-09-11 | ~e JU!r€:
Logger Calibration
Data Logger
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6. 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/NEC 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).

oF ~J .
é’a:‘;}’%%a ,’m n (l/\ ,:\\‘_/ )
2018-09-05 through 2019-09-30 . ML A CMW/

&

&

< { \

Effective Dates 'akh For the National Voluntacy Laboratory Accreditation Program
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