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SCOPE 
Tests have been performed on Nokia Solutions and Networks product Airscale Base Station Remote 
Radio Head (RRH) Model AHFIB, pursuant to the relevant requirements of the following standard(s) in 
order to obtain device certification against the regulatory requirements of the Federal Communications 
Commission (FCC) and Innovation, Science and Economic Development Canada (ISED). 

 Code of Federal Regulations (CFR) Title 47 Part 2

 (Radio Standards Specification) RSS-Gen Issue 4, November 2014

• CFR 47 Part 24 Subpart E – Broadband PCS

 RSS-133 Issue 6, January 2013 (2GHz Personal Communications Services)

 CFR Title 47 Part 27 Subpart C & L

 RSS-139 Issue 3- July 16, 2015

 RSS-170 Issue 3- July 9, 2015

Conducted and radiated emissions data has been collected, reduced, and analyzed within this report in 
accordance with measurement guidelines set forth in the following reference standards:  

ANSI C63.4-2014  
ANSI TIA-603-D  
TIA-102.CAAA-D 
FCC KDB 971168 D01 v02r02 

The intentional radiator above has been tested in a simulated typical installation to demonstrate 
compliance with the relevant FCC and ISED requirements. 

Every practical effort was made to perform an impartial test using appropriate test equipment of known 
calibration. All pertinent factors have been applied to reach the determination of compliance.  

The test results recorded herein are based on a single type test of Nokia Solutions and Networks product 

Airscale Base Station Remote Radio Head (RRH) Model AHFIB and therefore apply only to the tested 

sample. The sample was selected and prepared by Hobert Smith and John Rattanavong of Nokia 

Solutions and Networks. 
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OBJECTIVE 
The primary objective of the manufacturer is compliance with the regulations outlined in the previous 
section.  

Prior to marketing in the USA and Canada, the device requires certification. 

Certification is a procedure where the manufacturer submits test data and technical information to a 
certification body and receives a certificate or grant of equipment authorization upon successful 
completion of the certification body’s review of the submitted documents. Once the equipment 
authorization has been obtained, the label indicating compliance must be attached to all identical units, 
which are subsequently manufactured.  

Maintenance of compliance is the responsibility of the manufacturer. Any modification of the product 
which may result in increased emissions should be checked to ensure compliance has been maintained 
(i.e., printed circuit board layout changes, different line filter, different power supply, harnessing or I/O 
cable changes, etc.).  

Testing was performed only on Model AHFIB. No additional models were described or supplied for 
testing.  

STATEMENT OF COMPLIANCE  
The tested sample of Nokia Solutions and Networks product Airscale Base Transceiver Station Remote 
Radio Head (RRH) Model AHFIB complied with the requirements of the standards and frequency bands 
declared in the scope of this test report.  

Maintenance of compliance is the responsibility of the manufacturer. Any modifications to the product 
should be assessed to determine their potential impact on the compliance status of the device with 
respect to the standards detailed in this test report.  

DEVIATIONS FROM THE STANDARDS  
No deviations were made from the published requirements listed in the scope of this report. 
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EXTREME CONDITIONS 

Frequency stability is determined over extremes of temperature and voltage. The 
extremes of voltage were 85 to 115 percent of the nominal value. 

The extremes of temperature were -30°C to +50°C as specified in FCC §2.1055(a)(1). 

MEASUREMENT UNCERTAINTIES 

Measurement uncertainties of the test facility based on a 95% confidence level are as follows: 

Test Uncertainty 

Radio frequency ± 0.2ppm 

RF power conducted ±1.2 dB 

RF power radiated ±3.3 dB 

RF power density conducted ±1.2 dB 

Spurious emissions conducted ±1.2 dB 

Adjacent channel power ±0.4 dB 

Spurious emissions radiated ±4 dB 

Temperature ±1°C 

Humidity ±1.6 % 

Voltage (DC) ±0.2 % 

Voltage (AC) ±0.3 % 
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EQUIPMENT UNDER TEST (EUT) DETAILS 

General 

The equipment under test (EUT) is a Nokia Solutions and Networks AirScale Base Transceiver Station 

(BTS) Remote Radio Head (RRH) module, model AHFIB. The AHFIB remote radio head is a multistandard 

multicarrier radio module designed to support GSM/EDGE, WCDMA, LTE, and narrow band IoT (internet 

of things) operations. The scope of testing in this effort is for LTE-FDD operations.   

The AHFIB RRH has four transmit/four receive antenna ports (4TX/4RX for Band 25 and 4TX/4RX for 

Band 66). Each antenna port supports 3GPP frequency band 25 (BTS Rx: 1850 to 1915 MHz/BTS TX: 1930 

to 1995 MHz) and 3GPP frequency band 66 (BTS Rx: 1710 to 1780 MHz/BTS TX: 2110 to 2200 MHz). The 

maximum RF output power of the RRH is 320 Watts (40 watts per carrier, 80 watts per antenna port). 

The RRH can be operated as a 4x4 MIMO, 2x2 MIMO or as non-MIMO. The TX and RX instantaneous 

bandwidth cover the full operational RRH bandwidth. The RRH supports 5, 10, 15, and 20MHz LTE 

bandwidths. The RRH supports four LTE downlink modulation types (QPSK, 16QAM, 64QAM and 

256QAM). Multi-carrier operation is supported.   

The RRH has external interfaces including DC power (DC In), ground, transmit/receive (ANT), external 

alarm (EAC), optical CPRI (OPT) and remote electrical tilt (RET). The RRH with applicable installation kit 

may be pole or wall mounted. The RRH may be configured with optional cooling fan. 

A passive RF notch filter is used for this effort. The passive external notch filter (provided by a third 

party) is used (to attenuate emissions above the Band 66 RRH transmit band) to meet more stringent 

emission requirements for base stations operating near Government Space Operations facilities (see FCC 

Clause 27.1134 and RSS-170). This filter assembly has four RF paths (one for each RRH Tx/Rx port). The 

RF notch filter is used when the RRH operates in the AWS 4 band (2180 to 2200 MHz). The use of the RF 

notch filter is only applicable when the AHFIB is operating in LTE mode. 

The AHFIB LTE channel numbers and frequencies are as follows: 
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Notch Filter Connector Layout and Isometric View 
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EUT Operation 

During testing, the EUT was transmitting continuously with 100% duty-cycle at full power on all chains. 

EUT Software 

The laptop PC connects to the System Module over the LMP (Ethernet) port. The system module 

controls the RRH via the optical (CPRI) interface. The laptop is used for changing configuration settings, 

monitoring tests and controlling the BTS. The following software versions are used for the testing:  

(1) RRH Unit Software: FRM57.11.R06 

(2) System Module Software: FL17A_ENB_1000_000622_000000 

(3) BTS Site Manager: EM-FL17A-1708_000363_000000 

Modifications 

No modifications were made to the EUT during testing. 
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blocks RRH AWS carrier power and allows the measurement instrumentation noise floor to be reduced 
to needed levels. The filters insertion loss was characterized in the measurement band and was factored 
in via reference level offset of the spectrum analyzer. Keysight Benchvue Software was used to capture 
the spectrum analyzer screenshots. Spectrum analyzer settings are shown on their corresponding plots 
in test results section. 

Peak and average output power measurements were performed in accordance with FCC KDB 971168 
D01 v02r02. Measurements were performed with the built in power meter function found in the 
spectrum analyzer and the screenshots were captured using Keysight Benchvue Software.  
Peak to average power ratio (PAPR) was calculated in accordance with Section 5.7.2 of FCC KDB 971168 
D01 v02r02. Spectrum analyzer settings are shown on their corresponding plots in test results section. 

Conducted spurious emissions were captured with Keysight Benchvue Software across the 9kHz-22GHz 
frequency span. A low pass was used to reduce measurement instrumentation noise floor for the 
frequency ranges less than 20MHz. A high pass filter was used to reduce measurement instrumentation 
noise floor for the frequency ranges above 6GHz.The total measurement RF path loss of the test setup 
(attenuators, low pass filter, high pass filter and test cables) were accounted for by the spectrum 
analyzer reference level offset. Spectrum analyzer settings are described in the corresponding test result 
section.  

For frequency stability/accuracy measurements, the EUT was placed inside a temperature chamber with 
all support and test equipment located outside of the chamber. Temperature was varied across the 
specified range in 10 degree increments and EUT was allowed enough time to stabilize at each 
temperature step (a minimum of 30 minutes per step). The input voltage was varied as required by 
FCC/IC regulatory requirements. An LTE signal analyzer as detailed in the test equipment section was 
used for frequency stability/accuracy measurements.  

Transmitter radiated spurious emissions measurements were made in accordance with ANSI C63.4-2014 
by measuring the field strength of the emissions from the device at 3m test distance for emissions below 
10 GHz and at 1m test distance for emissions above 10 GHz. The eirp limit as specified in the relevant 
rule part(s) is converted to a field strength at the test distance and the emissions from the EUT are then 
compared to that limit. Only emissions within 20dB of this limit are subjected to a substitution 
measurement in accordance with TIA-603-C-2004. Both preliminary and final measurements were 
performed at the same FCC listed test chamber. Preliminary scans were performed with TILE6 software. 
This software corrected the measurements for antenna factors, cable losses and pre-amplifier gains. 
Both polarizations of the receiving antenna were scanned from 30MHz to 22GHz with a peak detector 
(RBW=1MHz, VBW=3MHz, with trace max hold over multiple sweeps). Based on the preliminary scan 
results, frequencies of interest have been maximized via rotating the EUT 360 degrees and varying the 
height of the test antenna (1m to 4m). Final measurements were also taken with the peak detector as 
described above. A biconilog antenna was used for 30MHz-1GHz range. A double ridged waveguide horn 
antenna was used for 1-18GHz range and a smaller horn antenna was used for 18-22GHz range. The 
antennas used to measure the radiated electric field strength are mounted on a non-conductive antenna 
mast equipped with a motor-drive to vary the antenna height. EUT was placed on a non-conductive RF 
transparent structure to provide 80cm height from the ground floor. A motorized turntable allowed it to 
be rotated during testing to determine the angle with the highest level of emissions. 
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Antenna Port Conducted RF Measurement Test Setup Diagrams 

The following are the setups used in the RF conducted emissions testing. Photographs of the test setups 

are provided in a separate document/exhibit. 

AHFIB Antenna 2
or
Ext Notch Filter

20dB Attenuator 
150 Watt

Spectrum 
Analyzer

10dB Attenuator 
100 Watt

1.4GHz LPF
100 Watt

Setup for 9kHz to 150kHz and 150kHz to 20MHz Measurements 

Setup for 20MHz to 3GHz and 3GHz to 6GHz Measurements 

20dB Attenuator 
150 Watt

Spectrum 
Analyzer

10dB Attenuator 
100 Watt

2.5GHz 
HPF

AHFIB Antenna 2
or 
Ext Notch Filter

Setup for 6GHz to 10GHz, 10GHz to 14GHz and 14GHz to 18GHz Measurements 

Setup for 18GHz to 22GHz Measurements 

AHFIB Antenna 2 
or

Ext Notch Filter Out

Spectrum 
AnalyzerCreowave 

Diplexer and

AWS Carrier 
Band Stop 

Filter

C

Tx

Rx

40dB 
Attenuator 

250 Watt
Termination

Setup for AWS-4 OOB Measurements 

AHFIB Antenna 2
or 
Ext Notch Filter

40dB Attenuator 
250 Watt

Spectrum 
Analyzer

 30dB 
Attenuator 
 50 Watt

Spectrum 
Analyzer

 2.5GHz
High Pass

 Filter

 3dB 
Attenuator 
 100 Watt

AHFIB Antenna 2
or 
Ext Notch Filter
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APPENDIX A: ANTENNA PORT TEST DATA FOR THE PCS BAND 
All conducted RF measurements in this section were made at AHFIB antenna ports. Antenna port RF 

conducted measurements in this section were made without the external notch filter. The test setup 

used is provided below.  

AHFIB

Antenna 1

Antenna 2

Antenna 3

Antenna 4 50 Ohm 
Load

50 Ohm 
Load

50 Ohm 
Load

Attenuators
Filters

PSA Spectrum
Analyzer

Test Setup Used for Conducted RF Measurements on AHFIB without External Notch Filter 
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LTE5 Channel Power Plots at Middle Channel and 256QAM Modulation: 

Port 1 - LTE5_ Middle Channel_Peak Port 1 - LTE5_ Middle Channel_Average 

Port 2 - LTE5_Middle Channel_Peak Port 2 - LTE5_Middle Channel_Average 

Port 3 - LTE5_ Middle Channel_Peak Port 3 - LTE5_ Middle Channel_Average 

Port 4 - LTE5_ Middle Channel_Peak Port 4 - LTE5_ Middle Channel_Average



Page 28 of 162 

LTE5 Channel Power Plots for Antenna Port 2 at Middle Channel and all Modulation Types: 

LTE5_ Middle Channel_QPSK_Peak Port 1 - LTE5_ Middle Channel_QPSK_Average 

LTE5_Middle Channel_16QAM_Peak LTE5_Middle Channel_16QAM_Average 

LTE5_ Middle Channel_64QAM_Peak LTE5_ Middle Channel_64QAM_Average 

LTE5_ Middle Channel_256QAM_Peak LTE5_ Middle Channel_256QAM_Average
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LTE5 Channel Power Plots for Antenna Port 2 and 256QAM Modulation: 

LTE5_Bottom Channel_Peak LTE5_Bottom Channel_Average 

LTE5_Middle Channel_Peak LTE5_Middle Channel_Average 

LTE5_Top Channel_Peak LTE5_Top Channel_Average 
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LTE10 Channel Power Plots for Antenna Port 2 and 256QAM Modulation: 

LTE10_Bottom Channel_Peak LTE10_Bottom Channel_Average 

LTE10_Middle Channel_Peak LTE10_Middle Channel_Average 

LTE10_Top Channel_Peak LTE10_Top Channel_Average 
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LTE15 Channel Power Plots for Antenna Port 2 and 256QAM Modulation: 

LTE15_Bottom Channel_Peak LTE15_Bottom Channel_Average 

LTE15_Middle Channel_Peak LTE15_Middle Channel_Average 

LTE15_Top Channel_Peak LTE15_Top Channel_Average 
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LTE20 Channel Power Plots for Antenna Port 2 and 256QAM Modulation: 

LTE20_Bottom Channel_Peak LTE20_Bottom Channel_Average 

LTE20_Middle Channel_Peak LTE20_Middle Channel_Average 

LTE20_Top Channel_Peak LTE20_Top Channel_Average 




