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4.2 Edge of band Emissions

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

4.2.1 Edge of Band Emissions - Plots.

All of the measurements met the requirements of Part 27.53 when measured per Part 2.1049. limit is derived
using the 10 Log (n) rule for limits with n=64

NOTE: Only a sample of the plots are used in this report. The full suite of raw data resides at the MH, New
Jersey location.
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1C Data - 15MHz BW
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1C Data - 20MHz BW
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5. FCC Section 2.1051 - Spurious Emissions at Transmit Antenna Port

5.1 Measurement of Spurious Emissions at Transmit Antenna Port

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

The required emission limitation is specified as appropriate in 27.53. The measured spurious emission levels

were plotted for the frequency range as specified in 2.1057. There were no reportable emissions. Data below
documents performance up to 10 GHz. The limit is derived using the 10 Log (n) rule for limits with n=64
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5.1.1 Spurious Emissions at Tx Port - Plots

NOTE: Only a sample of the plots are used in this report. The full suite of raw data resides at the MH,
New Jersey location.
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101.5 kHz -35.55 dBm -16.02 dBm -19.53 dB
100.5 kHz -36.42 dBm -16.02 dBm -20.40 dB
97.03 kHz -36.54 dBm -16.02 dBm -20.52 dB
99.20 kHz -37.28 dBm -16.02dBm _ -21.26 dB

wsa i, File <Spurious TM3 1_1C_1OMBW 2175 TX1 80w 5g_0_lo_ stle> saved [fgamams t DC Coupled

Frequency Amplitude Limit A Limit
150.0 kHz -34.96 dBm -16.02 dBm REXTY )
178.4 kHz -35.52 dBm -16.02dBm  -19.50 dB
200.7 kHz -37.84 dBm -16.02 dBm -21.82 d8
214.2 kHz -38.87 dBm -16.02 dBm -22.85 dB
236.6 kHz -40.64 dBm -16.02 dBm -24.62 dB
259.0 kHz 7 -16.02 dBm -25.75 dB
269.4 kHz -16.02dBm _ -26.28 dB

= Keyght Spectrum Analyzer - Spunous Emissians

== Trig: Free Run Avg|Hold: 50150

Center Freq 00000 GHz Genter Freq: 2176000000 GHe : Nor Range Table
#Atten: 0 dB Ext Gain: -81.60 dB8 Radio Device: BTS IFGain:Low #Atten: 0 dB Ext Gain: -62.70 dB8 Radio Device: BTS

Ref 0.00 dBm Ref 0.00 dBm

Start 30 MHz

Start 1 GHz

Frequency Amplitude Limit A Limit
894.4 MHz -38.47 dBm -16.02 dBm 2245 dB
898.7 MHz -38.52 dBm -16.02dBm  -22.50 dB
945.8 MHz -38.55 dBm -16.02 dBm -22.53 dB
810.0 MHz -38.58 dBm -16.02 dBm -22.56 dB
887.1 MHz -38.61 dBm -16.02 dBm -22.59 dB
956.3 MHz -38.62 dBm -16.02 dBm -22.60 dB
892.3 MHz -38.64 dBm -16.02dBm _ -22.62dB

wsa i File <Spurious_TM3 1_1C_1OMBW_2175_TX1 80w 5g_30_lo_1000 state> sagsrarus

Frequency Amplitude Limit A Limit
2.145 GHz -20.45 dBm -16.02 dBm 4.428 dB
2.145 GHz -20.55 dBm -16.02dBm  -4.520 dB
2.116 GHz -23.13 dBm -16.02 dBm -7.108 d8
2.112 GHz -23.15 dBm -16.02 dBm -7.126 dB
2.111 GHz -23.49 dBm -16.02 dBm -7.471 dB
2.114 GHz -23.52 dBm -16.02 dBm -7.503 dB
2.114 GHz -23.69 dBm -16.02dBm __ -7.667 dB

= Keyght Spectrum Analyzer - Spunous Emissians

Center Freq 00000 GHz Center Freq: 2175000000 GHz
—— Trig: Free Run AvglHold: 50150
tten: 0 dB Ext Gain: -67.30 dB8 Radio Device: BTS

Ref 0.00 dBm

Start 2.19 GHz

Range Frequency Amplitude Limit A Limit
5.335 GHz -20.46 dBm -16.02 dBm 4.444 dB
4.833 GHz -20.89 dBm -16.02dBm  4.872dB
5.308 GHz -21.02 dBm -16.02 dBm -5.004 dB
2.666 GHz -21.17 dBm -16.02 dBm -5.152 dB
5.894 GHz -21.23 dBm -16.02 dBm -5.206 dB
6.414 GHz -21.31 dBm -16.02 dBm -5.286 dB
5.262 GHz -21.34 dBm -16.02dBm _ -5.320 dB

wsa i File <Spurious_TM3 1_1C_1OMBW_2175_TX1 80w 5g 2190 to_10000 staleffsraus

= = Feight Spectum Analzer - Spurous Emissons |
s 13 Pty 14,2020
e e
e Trig: Free Run AvglHold: 5050
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2CData - TM3.2 / 15+5 MHz BW / 2117+2177 / TX1 / 45W+33W / 5G-NR+ LTE

' eyt Specoum Anaber - Spurous Emissons |

NSE I 12:31:42 P Aug 06, 2020
C Freq 2.145000000 G Canter Freq: 2.145000000 GHz Radio Std: None Range Table
> Trig: Free Run AvglHold: 50/50

' Keysight Spectrum Analyzer - Spurious Emissions 1=

ES] 1251754 o g 06,2020
Center Freq 2.145000000 GH Center Freq: 2145000000 GHz Radio $ud: None Frequency
Avg|Hold: 5050

e Trig: Free Run
1FGain:Low wAnen: 0 dB Ext Gain: 60.50 4B Radio Device: BTS.

150.00 kHz]

IFGain:Low #Aten: 0 dB Ext Gain: 61.60dB  Radio Device: BTS

Ref 0.00 dBm Ref 0.00 dBm

Start 150 kHz Start 30 MHz

Frequency Amplitude Limit A Limit
883.1 MHz -38.13 dBm -16.02 dBm -22.11dB
884.4 MHz -38.36 dBm -16.02 dBm -22.34 dB
978.6 MHz -38.56 dBm -16.02 dBm -22.54 dB
786.9 MHz -38.60 dBm -16.02 dBm -22.58 dB
813.7 MHz -38.61 dBm -16.02 dBm -22.59 dB
830.5 MHz -38.63 dBm -16.02 dBm 22,61 dB
957.8 MHz -38.66 dBm -16.02 dBm -22.64 dB

Frequency Amplitude Limit A Limit

150.0 kHz -35.32 dBm -16.02 dBm -19.30 dB
170.9 kHz -36.16 dBm -16.02 dBm -20.14 dB
211.2 kHz -38.87 dBm -16.02 dBm -22.85dB
227.6 kHz -39.00 dBm -16.02 dBm -22.98 dB
244.0 kHz ~40.17 dBm -16.02 dBm 24.15dB
269.4 kHz 41.56 dBm -16.02 dBm <25.54 dB
259.0 kHz -41.78 dBm -16.02 dBm -25.76 dB

e D File <Spurious_TM3_2_2C_15+5MBW_2117_2177_TX1 45w+330w .. Cparans

1.0C Couplad File <Spurious_TM3_2_2C_15+5MBW_2117_2177_TX14

eI 12:24:33 i Aug 06, 2020
Center Freq 2.145000000 G Canter Freq: 2.145000000 GHz Radio Std: None Range Table
> Trig: Free Run AvglHold: 50/50

IFGain:Low #Aten: 0 dB Ext Gain: 6250dB  Radio Device: BTS

NSEI 12:31:45 P Aug 06, 2020
Center Freq 2.145000000 GH Center Freq: 2.145000000 GHz Radio Std: None
AvglHold: 50/50

e Trig: Free Run
1FGain:Low wAnen: 0 dB Ext Gain: 627048 Radio Device: BTS.

810 GHZ
Ref 0.00 dBm -25.468 dBm|

2.1 GHZ}

Ref 44.26 dBm -17.616 dBm

I\

Start 2.127 GHz Stop 2.173 GHz,

Start 1 GHz Stop 2.1 GHz.

Frequency Amplitude Limit A Limit

2128 GHz -17.62 dBm -16.00 dBm -1.616 dB
2173 GHz -17.69 dBm -16.00 dBm -1.688 dB
2.130 GHz -17.75 dBm -16.00 dBm -1.747 dB
2.127 GHz -18.07 dBm -16.00 dBm -2.069 dB
2.128 GHz -18.08 dBm <16.00 dBm -2.078 dB
2173 GHz -18.30 dBm -16.00 dBm <2.303 dB
2.128 GHz -18.47 dBm -16.00 dBm -2.467 dB

s o=

Frequency Amplitude Limit A Limit

2.081 GHz -25.47 dBm -16.02 dBm -9.448 dB
1.983 GHz -25.73 dBm -16.02 dBm -9.706 dB
2.054 GHz -25.79 dBm -16.02 dBm -9.769 dB
2.037 GHz -25.84 dBm -16.02 dBm -9.825 dB
2.060 GHz -25.87 dBm -16.02 dBm -9.851 dB
2.093 GHz -25.89 dBm -16.02 dBm 49.866 dB
2,057 GHz -25.93 dBm -16.02 dBm -9.914 dB

e D File <Spurious_TM3_2_2C_15+5MBW_2117_2177_TX1 45w+339w T

‘Spectrum Analyzer - Spurious Emissions |

= Keyght Spectrum Analyzer - Spunous Emessans = =

S — R LT
== Avg[Hold: 50/50

Trig: Free Run_
|FGain:Low #Atten: 0 dB Ext Gain: -67.30 dB Radio Device: BTS

Ref 0.00 dBm

¢

Start 2.19 GHz

Range Frequency Amplitude Limit A Limit
3.136 GHz -20.95 dBm -16.02 dBm 4.933dB
5.300 GHz -20.99 dBm -16.02 dBm -1.967 dB
4.877 GHz -21.18 dBm -16.02 dBm -5.162 dB
6.325 GHz -21.23 dBm -16.02 dBm -5.206 dB
3.118 GHz -21.27 dBm -16.02 dBm -5.248 dB
5.364 GHz -21.29 dBm -16.02 dBm -5.275 dB
5.853 GHz -21.31 dBm -16.02 dBm -5.290 dB

wsa | 3File <Spurious_TM3_2_2C_15+5MBW_2117_2177_TX1 45w+330w o

2 Kepigh Speciie Amayner - o Emiions o
on|
1.0000
H
ite
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3C Data-TM3.1 /5+10+10MHz BW / 2112_2120_2175 / TX4 / 15W+15W+15W / LTE + LTE +5G-NR
e = s

— Keysigh Spectrum fnslyzer - Spurious

Center Freq 2.120000000 GHz

IFGain:Low

Ref 0.00 dBm

Start 9 kHz

Frequency
111.8 kHz
118.6 kHz
120.8 kHz
100.6 kHz
104.3 kHz
106.2 kHz
34.14 kHz

ig: Free Ru
#Anen: 4 dB

Amplitude
-35.45 dBm
-37.67 dBm
-41.29 dBm
-42.98 dBm
-44.00 dBm
-44.15 dBm
-44.26 dBm

wsa| D File <Spurious_TM3_1_3C_5+10+10MBW_2112_2120_2175_TXd.. Tt 1 DC Coupled

o]
Frequency

07:41:12 PH Aug 10, 2020
Radio Std: None

Avg[Hold: 50150
Ext Gain: -50.40 dB _ Radio Devi

Center Freq)|
2120000000 GHz|

Limit A Limit
-19.02 dBm -16.43 dB
-19.02 dBm -18.65 dB
-19.02 dBm -22.27 dB
-19.02 dBm -23.96 dB
-19.02 dBm 2498 dB
-19.02 dBm 25.13dB
-19.02 dBm -25.24 dB

— Keysigh Spectrum Analyzer - Spurious Erissions

Center Freq 2.120000000 GHz

IFGain:Low

Ref 0.00 dBm

Start 30 MHz

Range  Frequency
817.2 MHz
811.0 MHz
804.6 MHz
883.0 MHz
903.0 MHz
811.6 MHz
864.4 MHz

<Spurious_TM3_1_3C.

Amplitude
-44.98 dBm
-45.11 dBm
-45.12 dBm
-45.20 dBm
-45.22 dBm
-45.23 dBm
-45.28 dBm

ig: Free Ru
#Anen: 4 dB

074135 PhAug 10, 2020
Radio Std: None

Avg[Hold: 50150

Ext Gain: -51.00 dB _ Radio Device: BTS

Limit A Limit
-19.02 dBm -25.96 dB
-19.02 dBm -26.09 dB
-19.02 dBm -26.10 dB
-19.02 dBm -26.12 dB
-19.02 dBm -26.20 dB
-19.02 dBm -26.21dB
-19.02 dBm -26.26 dB.

Gaussian

2112_2120_2175_TX4

' Keysight Spectrum Ainsyzr - Spuricus Emissicns

Ref 0.00 dBm

Start 150 kHz

Frequency
1 150.0 kHz
1 167.9 kHz
1 181.3 kHz
1 196.3 kHz
1
1
1

Range

226.1 kHz
218.7 kHz
269.4 kHz

nter Freg: 2.

ig: Free Run

#Aten: 4 dB

Amplitude
-39.98 dBm
-41.68 dBm
-42.89 dBm
-43.66 dBm
-44.81 dBm
-45.06 dBm
~46.71 dBm

120000000 GHz

s 1 File <Spurious_TM3_1_3C_5+10+10MBW_2112_2120_2175_TX4... Igstans § DC Coupled

Q7:41:16 PHAug 10, 2020

Radio Std: None Range Table

AvglHold: 50/50
Ext Gain: -51.00 4B

Limit A Limit
-19.02 dBm -20.96 dB
-19.02 dBm -22.66 dB

9.02 dBm -23.87 dB
-19.02 dBm -24.64 dB
-19.02 dBm 25.79dB
-19.02 dBm -26.04 dB.
-19.02 dBm -27.69 dB.

Filter Type,

Gaussian

= Keyiight Spectrum fnalyze: - Spurious Emizsions

Center Freq 2.120000000 GHz o

IFGain:Low

Ref 0.00 dBm

Start 2.127 GHz

Frequency
2.145 GHz
2.145 GHz
2.145 GHz
2.145 GHz
2.145 GHz
2.128 GHz
2.145 GHz

Range
1

A

Amplitude
-20.16 dBm
-20.43 dBm
-20.56 dBm
-20.60 dBm
-20.61 dBm
-20.61 dBm
-20.72 dBm

wsa | 3File <Spurious_TM3_1_3C_S5+10+10MBW_2112_2120_2175_TX4 5

ter Freq: 2.120000000 GHz
FreeRun
tien: 4 dB

07:41:38 PHA
Radie Std:

Avg|Hold: 50/50
Ext Gain: 5280 dB _Radio Device: BTS

Stop 2.158 GHz|

Limit A Limit
-19.02 dBm -1.133 dB
-19.02 dBm -1414 dB
-19.02 dBm
-19.02 dBm
-19.02 dBm
-19.02 dBm
-19.02 dBm

Filter Type,

Gaussian

-1.699 dB

PUBLIC

' Keysight Spectrum Ainsyzr - Spuricus Emissicns

ICenter Fr 120000000 G

Ref 0.00 dBm

Start 1 GHz

ange  Frequency
2.076 GHz
2.081 GHz
2.097 GHz
2.093 GHz
2,053 GHz
2.074 GHz
2,098 GHz

nter Freq: 2.
ig: Free Run

#Aten: 4 dB

Amplitude
-30.90 dBm
-31.13 dBm
-31.17 dBm
-31.23 dBm
-31.32 dBm
-31.34 dBm
-31.41 dBm

120000000 GHz

07:41:37 PHAug 10,2020

Radio Std: None Range Table

AvglHold: 50/50
Ext Gain: -52.60 4B Radio Device: BTS Range,
C r 1
2 GHZ] ofr|

Limit A Limit
-19.02 dBm -11.88 dB
-19.02 dBm -12.11 dB8

9.02 dBm -1215dB
-19.02 dBm -12.21dB
-19.02 dBm -12.30dB
-19.02 dBm -12.32dB
-19.02 dBm -12.39 dB

Filter Type,

Gaussian

2112_2120_2175_TX:

‘= Keyight Spectrum sz - Spurious Emizsions

enter Freq 2.120000000 GHz

IFGainLow

Refl 0.00 dBm

Range Frequency
1 6.306 GHz
1 5.339 GHz
1 3.200 GHz
1 5.323 GHz
1 2.664 GHz
1 4.856 GHz
1 5.342 GHz

Atten: 4 dB

Amplitude
-26.93 dBm
-26.95 dBm
-27.11 dBm
-27.14 dBm
-27.17 dBm
-27.20 dBm
-27.20 dBm

ter Freq: 2.120000000 GHz.
ig: Free Run

07:41:36 PHAUG
Radie Std: N
AvglHold: 50/50

Ext Gain: -57.40 4B Radio Device: BTS

Limit
-19.02 dBm
-19.02 dBm
-19.02 dBm
-19.02 dBm
-19.02 dBm
-19.02 dBm
-19.02 dBm

Gaussian

le <Spurious TM3_1_3C_5+10+10MBW_2112_2120_2175_TX4 LS
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Photographs
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Test Equipment

Global Product Compliance Laboratory
Report No: TR-2020-0102-FCC2-27
Product: AWS LTE B66a RRH 4x45W

Asset . . Calibration | Calibration
D Manufacturer Type Description | Model Serial Date Due
Agilent MXA Signal 20Hz-
E831 Technologies Analyzer 26.5GHz N9020A [ MY48011791 2020-06-16 | 2022-06-16
E896 Agilent Network | 10MHz-40 |\ co30c | MY49000897 | 2019-01-31 | 2021-01-31
Technologies Analyzer GHz
. 10dB DC- 46-10-
E1022 Weinschel Attenuator 18GHz 25W | 34-LIM BN3118 CNR-V CNR-V
Customer Provided Equipment
. . Calibration | Calibration
Manufacturer| Type Description Model Serial Date Due
Weinschel Attenuator ZOdB1DOCO_V1VSGHZ 48-20-43 BC5416 CNR-V CNR-V
Weinschel Attenuator BOdB1D5CO_V1VSGHZ 66-30-34 BJ5923 CNR-V CNR-V
MFR-57500
True Blue RF Cable 90-095-144 04-040741 CNR-V CNR-V
Mini Circuits | " iodular Test ZTM-53 |11701250030| CNR-V CNR-V
System (switch)
CNR-V: Calibration Not Required; Must be Verified
PUBLIC
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6. FCC Section 2.1053 - Field strength of spurious radiation.

6.1 Section 2.1053 Field Strength of Spurious Emissions

Field strength measurements of radiated spurious emissions were made in an FCC registered 3m Semi-
Anechoic Chamber which is maintained by Nokia Bell Labs in Murray Hill, New Jersey. A complete description
and full measurement data for the site is on file with the Commission (Site Registration Number: 515091).

The spectrum from 30 MHz to beyond the tenth harmonic of the carrier, 10 GHz, was searched for spurious
radiation. Measurements were made using both horizontally and vertically polarized broadband antennas. Per
FCC regulations, the comparison of out of band spurious emissions directly to the limit is appropriately made
using the substitution method. However, when the emissions are more than 20 dB below the specification
limit, the use of field strength measurements for compliance determination is acceptable and those emissions
are considered not reportable (Section 2.1053 and the FCC Interpretive database for 2.1053). For this case
the evaluation of acceptable radiated field strength is as follows.

6.2 Field Strength of Spurious Emissions - Limits

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

E= [(30*P)"21/R

20 log (E*108) - (43 + 10 log P) = 82.23 dBuV/meter
Where:
E = Field Intensity in Volts/meter P = Transmitted Power in Watts
R = Measurement distance in meters =3 m

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

The calculated emission levels were found by:
Measured level (dBuV) + Cable Loss(dB)+Antenna Factor(dB) = Field Strength (dBuV/m)

RESULTS:

For compliance with 47CFR Parts 2 and 27, the field strength of any spurious radiation, measured at 3m, is
required to be less than 82.23 dBuV/meter (82.23 @ 3m). Emissions equal to or less than 62.23
dBuV/meter at 3m are not reportable and may be verified using field strength measurements and
broadband antennas. Over the out of band spectrum investigated from 30 MHz to beyond the tenth
harmonic of the carrier (up to 10 GHz), no reportable spurious emissions were detected.
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7. 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 VVoluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:

Electromagnetic Compatibility & Telecommunications

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

CNT OF
YW %

~J o
A s
Y
1 ‘\/ U\ & \ rl\ {J
4 g For the National Vo/untéwﬁboratbrxﬁcoredﬂaﬂon Program
Stareg of ¥ N

2019-09-20 through 2020-09-30
<
Effective Dates %

PUBLIC Page 49 of 49



