OCCUPIED BANDWIDTH - Band 71 NB loT SA

elerment

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 200 kHz Bandwidth, Standalone NB-loT Modulation, High Ch. 651.8 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
[ [ [ [ 210.407 kHz | 302.775 kHz | Outside Band | Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Peak ][]
RL RF | DE| | i SENSE:INT] | ALIGN AUTO 1 06:49:46 AM Jul 07, 2022

Center Freq: 651.800000 MHz Radio Std: None
—»—~ Trig: Free Run Avg|Held: 50/50
#Atten: 30 dB Radio Device: BTS

Ref Offset 40.28 dB
Ref 58.00 dBm

] Span 1.000 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 601 ms

Ce

Occupied Bandwidth Total Power 47.2 dBm

210.41 kHz

Transmit Freq Error -1.130 kHz % of OBW Power 99.00 %

x dB Bandwidth 302.8 kHz x dB -26.00 dB

MSG STATUS
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OCCUPIED BANDWIDTH - Band 85 NB loT
SA

element

XMit 2022.02.07.0

Testing was performed using the mode(s) of operation and configuration(s) noted within the report. The individuals and/or the
organization requesting the test provided the modes, configurations and settings used to complete the evaluation. The actual test
parameters are specified in the test data, this includes items such as investigated frequency range (scanned) and test levels. The
testing methods and performance specifications, as well as the test site used for the evaluation are indicated in the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Block - DC Fairview Microwave SD3239 ANE 2022-03-02 2023-03-02
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17

TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and the spectrum analyzer. The
method in section 5.4 of ANSI C63.26 was used to make this measurement. The spectrum analyzer settings were as follows:

. RBW is 1% - 5% of the occupied bandwidth
. VBW is = 3x the RBW

. Peak Detector was used

. Trace max hold was used

RF conducted emissions testing was performed only on one port. The testing was performed on the same version of

hardware (AHLOB) as the original certification test. The AHLOB antenna ports are essentially electrically identical (the RF

power variation between antenna ports is small as shown in this certification testing) and antenna port 2 was selected to
perform the testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i, and 6.4.

The occupied bandwidth was measured with the EUT configured in the modes called out in the data sheets.
FCC 27.53 defines the 26dB emission bandwidth requirement.
RSS GEN Section 6.7 defines the 99% emission bandwidth requirement.

FCC and ISED Emission Designators for Band 85 (728MHz to 746MHz) Narrow-Band IoT Stand Alone
Ch Radio 4G-LTE: N-TM
BW Channel FCC ISED
Low 291KG7D 203KG7D
200kHz Mid 291KG7D 204KG7D
High 290KG7D 204KG7D

Note: FCC emission designators are based on 26dB emission bandwidth. ISED emission designators are based on 99% emission bandwidth.
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OCCUPIED BANDWIDTH - Band 85 NB loT SA

element
ThtTx 2022.05.02.0 XMit 2022.02.07.0
EUT:[AHLOB Work Order:|NOKI0043
Serial Number:|YK220900029 Date: | 13-Jul-22
Customer:|Nokia Solutions and Networks Temperature:|20.6 °C
Att Mitchell Hill, John Rattanavong Humidity:|53.5% RH
Project:[None Barometric Pres.:|1017 mbar
Tested by:|Marty Martin Power:[54 VDC Job Site: | TX07
TEST SPECIFICATIONS Test Method
RSS-130 Issue 2 |ANSI C63.26:2015
FCC 27:2022 |ANSI C63.26:2015
COMMENTS
All losses in the measurement path were accounted for: attenuators, cables, DC block and filter when in use. The carriers were enabled at maximum power.
DEVIATIONS FROM TEST STANDARD
None
Configuration # 2 é-,—/—"' A5
Signature % Mﬁ //kof
Value Value
99% (MHz) 26dB (MHz) Limit Result
Port 2, LTE, Band 85, 728 MHz - 746 MHz
200 kHz Bandwidth
Standalone NB-loT
Low Ch. 728.2 MHz 203.449 kHz 290.513 kHz Outside Band Pass
Mid Ch. 737 MHz 203.509 kHz 290.892 kHz Outside Band Pass
High Ch. 745.8 MHz 203.806 kHz 289.943 kHz Outside Band Pass

Report No. NOKI0043.0 Rev.1 EAR-Controlled Data 63/364



OCCUPIED BANDWIDTH - Band 85 NB loT SA

lement

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 200 kHz Bandwidth, Standalone NB-loT Modulation, Low Ch. 728.2 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
[ [ [ [ 203.449kHz | 290.513 kHz | Outside Band | Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Peak o] ]
RL RF | DE| | i SENSE:INT] | ALIGN AUTO 1 09:05:06 AM Jul 07, 2022

Center Freq: 728.200000 MHz Radio Std: None
—»— Trig: Free Run Avg|Held: 50/50
#Atten: 30 dB Radio Device: BTS

Ref Offset 40.34 dB
Ref 45.00 dBm

Center 728.2000 MHz ]
#Res BW 10 kHz #VBW 30 kHz #Sweep 601 ms

Occupied Bandwidth Total Power 48.4 dBm
203.45 kHz

Transmit Freq Error -421 Hz % of OBW Power 99.00 %

x dB Bandwidth 290.5 kHz x dB -26.00 dB

MSG STATUS

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 200 kHz Bandwidth, Standalone NB-loT Modulation, Mid Ch. 737 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
[ [ | [ 203.509 kHz | 290.892 kHz | Outside Band | Pass |

' Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Peak = )
RL RE ]soQ Dbc | [ | SENSE:INT] I ALIGN AUTO | 08:48:12 AM Jul 07, 2022
Center Freq: 737.000000 MHz Radio Std: None

«w~ Trig: FreeRun AvglHold: 50/50
! #FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 40.34 dB
Ref 59.00 dB

Center 737.0000 MHz Span 1.000 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 601 ms

Occupied Bandwidth Total Power
203.51 kHz

Transmit Freq Error -388 Hz % of OBW Power 99.00 %

x dB Bandwidth 290.9 kHz x dB -26.00 dB

MSG STATUS
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OCCUPIED BANDWIDTH - Band 85 NB loT SA

lement

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 200 kHz Bandwidth, Standalone NB-loT Modulation, High Ch. 745.8 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
[ [ | [ 203.806 kHz | 289.943 kHz | Outside Band | Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Peak o] ]
RL RF | DE| | i SENSE:INT] | ALIGN AUTO 1 08:29:21 AM Jul 07, 2022

Center Freq: 745.800000 MHz Radio Std: None
—»— Trig: Free Run Avg|Held: 50/50
#Atten: 30 dB Radio Device: BTS

Ref Offset 40.34 dB
Ref 45.00 dBm

Center 745.8000 MHz ]
#Res BW 10 kHz #VBW 30 kHz #Sweep 601 ms

Occupied Bandwidth Total Power
203.81 kHz

Transmit Freq Error -617 Hz % of OBW Power 99.00 %

x dB Bandwidth 289.9 kHz x dB -26.00 dB

MsG STATUS
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OUTPUT POWER - ALL PORTS Band 71
LTE

element

XMit 2022.02.07.0

Testing was performed using the mode(s) of operation and configuration(s) noted within the report. The individuals and/or the
organization requesting the test provided the modes, configurations and settings used to complete the evaluation. The actual test
parameters are specified in the test data, this includes items such as investigated frequency range (scanned) and test levels. The
testing methods and performance specifications, as well as the test site used for the evaluation are indicated in the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Block - DC Fairview Microwave SD3239 ANE 2022-03-02 2023-03-02
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17

TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer. The
fundamental emission output power (maximum average conducted output power) was measured using the channels and
modes as called out on the following data sheets. The transmit power was set to its default maximum.

The method in section 5.2.4.4 of ANSI C63.26 was used to make the measurements. This method uses trace averaging
across the ON and OFF times of the EUT transmissions in the spectrum analyzer channel power function using an RMS
detector. Following the measurement a duty cycle correction was applied by adding [10 log (1/D)], where D is the duty cycle
in decimal, to the measured power to compute the average power during the actual transmission times.

RF conducted emissions testing was performed on all ports at 15 MHz middle channel in order to prove the AHLOB antenna
ports are essentially electrically identical. Antenna port 2 was selected to perform the testing under this effort as allowed by
ANSI| C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.
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OUTPUT POWER - ALL PORTS Band 71 LTE

element
ThtTx 2022.06.03.0 XMit 2022.02.07.0
EUT:[AHLOB Work Order:|NOKI0043
Serial Number:|YK220900029 Date:|11-Jul-22
Customer:|Nokia Solutions and Networks Temperature:|20.8 °C
Att Mitchell Hill, John Rattanavong Humidity:|59.1% RH
Project:[None Barometric Pres.:| 1016 mbar
Tested by:|Marty Martin Power:[54 VDC Job Site: | TX07
TEST SPECIFICATIONS Test Method
FCC 27:2022 |ANSI C63.26:2015
RSS-130 Issue 2:2019 |ANSI C63.26:2015
COMMENTS
All losses in the measurement path were accounted for: attenuators, cables, DC Block and filter when in use.
DEVIATIONS FROM TEST STANDARD
None
Configuration # 2 é-,—/—” A5 —
Signature % /4/@ //kof
Avg Cond Duty Cycle All Ports Value Limit
Pwr (dBm) Factor (dB) Value (dBm) (dBm) Results
LTE, Band 71, 617 MHz - 652 MHz
Port 1
15 MHz Bandwidth
256-QAM Modulation
Mid Ch. 634.5 MHz 48.697 0 N/A 48.7 Within Tolerance N/A
Port 2
15 MHz Bandwidth
256-QAM Modulation
Mid Ch. 634.5 MHz 48.583 0 N/A 48.6 Within Tolerance N/A
Port 3
15 MHz Bandwidth
256-QAM Modulation
Mid Ch. 634.5 MHz 48.61 0 N/A 48.6 Within Tolerance N/A
Port 4
15 MHz Bandwidth
256-QAM Modulation
Mid Ch. 634.5 MHz 48.758 0 N/A 48.8 Within Tolerance N/A
Radio Power All Ports
15 MHz BW
256QAM
Mid Ch. 634.5 Mhz N/A 0 54.7 N/A N/A N/A
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OUTPUT POWER - ALL PORTS Band 71 LTE

ThiTx 2022.06.03.0

$

mernit

XMit 2022.02.07.0

LTE, Band 71, 617 MHz - 652 MHz, Port 1, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz
Avg Cond Duty Cycle All Ports Value Limit
Pwr (dBm) Factor (dB) Value (dBm) (dBm) Results
| [ 48697 | 0 | N/A [ 48.7 [ within Tolerance N

00, Detector: Average (RMS) o] ]
SENSE:INT] [ auenauto 07:04:50 AMJun 30, 2022
Center Freq: §34.500000 MHz Radio Std: None
—»—~ Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB Radio Device: BTS

‘e Keysight Spectrum Analyzer - Element Materials Technology - Points: 101
RL RF | DC [ [

Ref Offset 40.28 dB
Ref 53.00 dBm

Center 634.50 MHz i
#Res BW 300 kHz #VBW 910 kHz #Sweep 601.1ms

Channel Power Power Spectral Density

48.70 dBm 715 MHz 36.94 dBm /mHz

MsG STATUS

LTE, Band 71, 617 MHz - 652 MHz, Port 2, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz

Avg Cond Duty Cycle All Ports Value Limit
Pwr (dBm) Factor (dB) Value (dBm) (dBm) Results
| [ 48583 | 0 | N/A | 48.6 [ Within Tolerance N/A

' Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS)
RL RE [s0q Dc | [ SENSE:INT]  ALIGNAUTO |

L
Center Freq: 634.500000 MHz Radio Std: None
«w~ Trig: Free Run AvgiHold: 100/100
! #FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 40.28 dB
Ref 53.00 dB

[E=E

Center 634.50 MHz ' Span 35.00 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 601.1ms

Channel Power Power Spectral Density

48.58 dBm /15 MHz 36.82 dBm /MHz

MSG STATUS
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OUTPUT POWER - ALL PORTS Band 71 LTE

>INEeTl

TbiTx 2022.06.03.0 XMit 2022.02.07.0

LTE, Band 71, 617 MHz - 652 MHz, Port 3, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz
Avg Cond Duty Cycle All Ports Value Limit
Pwr (dBm) Factor (dB) Value (dBm) (dBm) Results
[ [ 48.61 [ 0 [ N/A [ 48.6 [ Within Tolerance N/A

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) ==

X RL RF DC_ | ENSE [ ALGNAUTO | 07:10:46 AM]un 30, 2022
Center Freq: §34.500000 MHz Radioc Std: None
—s~ Trig: Free Run Avgl|Hold: 100/100
#Atten: 30 dB Radio Device: BTS

Ref Offset 40.28 dB
Ref 53.00 dBm

Span 35.00 MHz
#VBW 910 kHz #Sweep 601.1 ms

Channel Power Power Spectral Density

48.61 dBm /15 MHz 36.85 dBm /MHz

MSG STATUS

LTE, Band 71, 617 MHz - 652 MHz, Port 4, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz
Avg Cond Duty Cycle All Ports Value Limit
Pwr (dBm) Factor (dB) Value (dBm) (dBm) Results
[ [ 48758 | 0 [ N/A [ 48.8 [ Within Tolerance N/A

. Keysight Spectrum Analyzer - Element Materials Technology - Paints: 1000, Detector: Average (RMS)
RL RE [500  DBC | SENSE:INT]  ALIGNAUTO |

L
Center Freq: 634.500000 MHz Radio Std: None
«w. Trig: Free Run AvgiHold: 100/100
! #IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 40.28 dB
Ref 53.00 dBm

=N

Center 634.50 MHz ' Span 35.00 MHz
#Res BW 300 kHz #VYBW 910 kHz #Sweep 601.1ms

Channel Power Power Spectral Density

48.76 dBm /15 MHz 37.00 dBm /MHz

MSG STATUS
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OUTPUT POWER - ALL PORTS Band 71 LTE

element

ThiTx 2022.06.03.0 XMit 2022.02.07.0

5G NR, Band n71, 617 MHz - 652 MHz, All Ports, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz

Avg Cond Duty Cycle Value All Ports

Pwr (dBm) Factor (dB) (dBm) Value (dBm) Limit Results
[ N/A 0 [ N/A 54.7 N/A | N/A

'AVERAGE POWER PORT SUMMING
PORT 1 PORT 2 PORT 3 PORT 4 SUM TOTAL

INITIAL VALUE (dBm) 48.7 48.6 48.6 48.8 N/A
INITIAL VALUE (Watts) 74.1 72.4 72.4 75.9 294.9
TOTAL VALUE (dBm) N/A N/A N/A N/A 54.7
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OUTPUT POWER - ALL PORTS - Band 85
LTE

element

XMit 2022.02.07.0

Testing was performed using the mode(s) of operation and configuration(s) noted within the report. The individuals and/or the
organization requesting the test provided the modes, configurations and settings used to complete the evaluation. The actual test
parameters are specified in the test data, this includes items such as investigated frequency range (scanned) and test levels. The
testing methods and performance specifications, as well as the test site used for the evaluation are indicated in the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Block - DC Fairview Microwave SD3239 ANE 2022-03-02 2023-03-02
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17

TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer. The
fundamental emission output power (maximum average conducted output power) was measured using the channels and
modes as called out on the following data sheets. The transmit power was set to the default maximum,

The method in section 5.2.4.4 of ANSI C63.26 was used to make the measurements. This method uses trace averaging
across the ON and OFF times of the EUT transmissions in the spectrum analyzer channel power function using RMS
detector. Following the measurement a duty cycle correction was applied by adding [10 log (1/D)}, where D is the duty cycle
in decimal, to the measurement power to compute the average power during the actual transmission times.

RF conducted emissions testing performed on all ports at 15 MHz middle channel in order to prove the AHLOB antenna

ports are essentially electrically identical. Antenna port 2 was selected to perform the testing under this effort as allowed by
ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.
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OUTPUT POWER - ALL PORTS - Band 85 LTE

element
TbtTx 2022.05.02.0 XMit 2022.02.07.0
EUT:[AHLOB Work Order:|NOKI0043
Serial Number:|YK220900029 Date:|11-Jul-22
Customer:|Nokia Solutions and Networks Temperature: |21 °C
Att Mitchell Hill, John Rattanavong Humidity:|56.3% RH
Project:[None Barometric Pres.:| 1014 mbar
Tested by:|Marty Martin Power:[54 VDC Job Site: | TX07
TEST SPECIFICATIONS Test Method
FCC 27:2022 |ANSI C63.26:2015
RSS-130 Issue 2:2019 |ANSI C63.26:2015
COMMENTS
All loses in the measurment path were accounted for: attenuators, cables, DC block and filter when in use.
DEVIATIONS FROM TEST STANDARD
None
Configuration # 2 é.,,_/——' Gy T
Signature % W? //é"&f
Avg Cond Duty Cycle All Ports Value Value Limit
Pwr (dBm) Factor (dB) (dBm) (dBm) (dBm) Results
LTE, Band 85, 728 MHz - 746 MHz
Port 1
15 MHz Bandwidth
256-QAM Modulation
Mid Ch. 737 MHz 48.703 N/A 48.7 Within Tolerance N/A
Port 2
15 MHz Bandwidth
256-QAM Modulation
Mid Ch. 737 MHz 48.626 N/A 48.6 Within Tolerance N/A
Port 3
15 MHz Bandwidth
256-QAM Modulation
Mid Ch. 737 MHz 48.538 N/A 48.5 Within Tolerance N/A
Port 4
15 MHz Bandwidth
256-QAM Modulation
Mid Ch. 737 MHz 48.768 N/A 48.8 Within Tolerance N/A
Radio Power All Ports
15 MHz BW
256QAM
Mid Ch. 737 Mhz N/A 54.7 N/A N/A N/A
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OUTPUT POWER - ALL PORTS - Band 85 LTE

TbiTx 2022.05.02.0 XMit 2022.02.07.0

LTE, Band 85, 728 MHz - 746 MHz, Port 1, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 737 MHz
Avg Cond Duty Cycle Ports Value (dE Value Limit
Pwr (dBm) Factor (dB) (dBm) (dBm) Results
| [ 48703 ] 0 | [ 48.7 [Within Tolerance] N/A |

w Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) o] ]
RL RF | DE] | | SENSE:INT] I ALIGN AUTO | 04:27:47 AM Jul 02, 2022
Center Freq: 737.000000 MHz Radio Std: None
—»~ Trig: Free Run Avgl|Hold: 100/100
#Atten: 30 dB Radio Device: BTS

Ref Offset 40.34 dB
Ref 53.00 dBm

Center 737.00 MHz i
Res BW 330 kHz #VBW 1 MHz #Sweep 601.1ms

Channel Power Power Spectral Density

48.70 dBm 715 MHz 36.94 dBm /mHz

MsG STATUS

LTE, Band 85, 728 MHz - 746 MHz, Port 2, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 737 MHz
Avg Cond Duty Cycle Ports Value (dE Value Limit
Pwr (dBm) Factor (dB) (dBm) (dBm) Results
| [ 48626 | 0 | | 48.6 [Within Tolerance] N/A |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS)
RL RE Jsoe bc | [ [ SENSE:INT] ] ALIGN AUTO |
Center Freq: 737.000000 MHz Radio Std: None

«w~ Trig: FreeRun AvgiHold: 100/100
! #FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 40.34 dB
Ref 53.00 dB

(=N

Center 737.00 MHz ) " Span 35.00 MHz
Res BW 330 kHz #VBW 1 MHz #Sweep 601.1ms

Channel Power Power Spectral Density

48.63 dBm /15 MHz 36.86 dBm /MHz

MSG STATUS
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OUTPUT POWER - ALL PORTS - Band 85 LTE

TbiTx 2022.05.02.0 XMit 2022.02.07.0

LTE, Band 85, 728 MHz - 746 MHz, Port 3, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 737 MHz
Avg Cond Duty Cycle Ports Value (dE Value Limit
Pwr (dBm) Factor (dB) (dBm) (dBm) Results
| [ 48538 | 0 | [ 48.5 [Within Tolerance N/A |

w Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) o] ]
RL RF | DE] | | SENSE:INT] I ALIGN AUTO | 04:36:07 AM Jul 02, 2022
Center Freq: 737.000000 MHz Radio Std: None
—»~ Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB Radio Device: BTS

Ref Offset 40.34 dB
Ref 53.00 dBm

Center 737.00 MHz i
Res BW 330 kHz #VBW 1 MHz #Sweep 601.1ms

Channel Power Power Spectral Density

48.54 dBm 715 MHz 36.78 dBm /mHz

MSG STATUS

LTE, Band 85, 728 MHz - 746 MHz, Port 4, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 737 MHz
Avg Cond Duty Cycle Ports Value (dE Value Limit
Pwr (dBm) Factor (dB) (dBm) (dBm) Results
| [ 48768 | 0 | | 48.8 [Within Tolerance] N/A |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS)
RL RE Jsoe bc | [ [ SENSE:INT] ] ALIGN AUTO |
Center Freq: 737.000000 MHz Radio Std: None

«w~ Trig: FreeRun AvgiHold: 100/100
! #FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 40.34 dB
Ref 54.00 dB

(=N

Center 737.00 MHz ) " Span 35.00 MHz
Res BW 330 kHz #VBW 1 MHz #Sweep 601.1ms

Channel Power Power Spectral Density

48.77 dBm /15 MHz 37.01 dBm /MHz

MSG STATUS
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OUTPUT POWER - ALL PORTS - Band 85 LTE

element
TbtTx 2022.06.03.0 XMit 2022.02.07.0
LTE, Band n85, 728 MHz - 746 MHz, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 737 MHz
Avg Cond Duty Cycle Value All Ports
Pwr (dBm) Factor (dB) (dBm) Value (dBm) Limit Results
[ N/A [ 0 [ N/A [ 54.7 [ N/A | N/A
AVERAGE POWER PORT SUMMING
PORT 1 PORT 2 PORT 3 PORT 4 SUM TOTAL
INITIAL VALUE (dBm) 48.7 48.6 48.5 48.8 N/A
INITIAL VALUE (Watts) 741 72.4 70.8 75.9 293.2
TOTAL VALUE (dBm) N/A N/A N/A N/A 54.7
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OUTPUT POWER -Band 71 LTE

element

XMit 2022.02.07.0

Testing was performed using the mode(s) of operation and configuration(s) noted within the report. The individuals and/or the
organization requesting the test provided the modes, configurations and settings used to complete the evaluation. The actual test
parameters are specified in the test data, this includes items such as investigated frequency range (scanned) and test levels. The
testing methods and performance specifications, as well as the test site used for the evaluation are indicated in the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Block - DC Fairview Microwave SD3239 ANE 2022-03-02 2023-03-02
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17

TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer. The
fundamental emission output power (maximum average conducted output power) was measured using the channels and
modes as called out on the following data sheets. The transmit power was set to its default maximum.

The method in section 5.2.4.4 of ANSI C63.26 was used to make the measurements. This method uses trace averaging
across the ON and OFF times of the EUT transmissions in the spectrum analyzer channel power function using an RMS
detector. Following the measurement a duty cycle correction was applied by adding [10 log (1/D)], where D is the duty
cycle in decimal, to the measured power to compute the average power during the actual transmission times

RF conducted emissions testing was performed only on one port. The testing was performed on the same version of
hardware (AHLOB) as the original certification test. The AHLOB antenna ports are essentially electrically identical (the RF
power variation between antenna ports is small as shown in this certification testing) and antenna port 2 was selected to
perform the testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.

The total average transmit power of all antenna ports was determined per ANSI C63.26-2105 paragraph 6.4.3.1
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OUTPUT POWER - Band 71 LTE

element
ToiT 2022.06.03.0 XMit 2022.02.07.0
EUT:|AHLOB Work Order: |NOKI0043
Serial Number: | YK220900029 Date:|11-Jul-22
Customer: | Nokia Solutions and Networks Temperature:|21.3 °C
Attendees: | Mitchell Hill, John Rattanavong Humidity:|58% RH
Project:|None Barometric Pres.:[1015 mbar
Tested by:|Marty Martin Power:|[54 VDC Job Site: | TX07
TEST SPECIFICATIONS Test Method
FCC 27:2022 |ANSI C63.26:2015
RSS-130 Issue 2:2019 |ANSI C63.26:2015
COMMENTS
All measurement path losses were d for in the refi level offest including any s, filters and DC blocks. The following is the output power measurements at the radio output ports. The output

power was measured for a single carrier over the carrier channel bandwidth on port 2. The total output power for multiport (2x2, 4x4 MIMO) operation was determined based upon ANSI 63.26 clauses 6.4.3.1 and 6.4.3.2.4
[10 log(Nout)]. The total output power for two port operation is single port power + 3dB [i.e. 10log(2)] and the total output power for a four port operation is single port power + 6dB [i.e. 10log(4)].

DEVIATIONS FROM TEST STANDARD

None
Configuration # 2 M /-// 7
Signature = s ’Z,
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
Port 2, LTE, Band 71, 617 MHz - 652 MHz
5 MHz Bandwidth
256-QAM Modulation
Low Ch. 619.5 MHz 45.401 0 45.4 48.4 51.4
Mid Ch. 634.5 MHz 45.748 0 45.7 48.7 51.7
High Ch. 649.5 MHz 45.654 0 45.7 48.7 51.7
10 MHz Bandwidth
256-QAM Modulation
Low Ch. 622 MHz 47.587 0 47.6 50.6 53.6
Mid Ch. 634.5 MHz 47.32 0 47.3 50.3 53.3
High Ch. 647 MHz 47.531 0 47.5 50.5 53.5
15 MHz Bandwidth
QPSK Modulation
Mid Ch. 634.5 MHz 48.313 0 48.3 51.3 54.3
16-QAM Modulation
Mid Ch. 634.5 MHz 48.387 0 48.4 51.4 54.3
64-QAM Modulation
Mid Ch. 634.5 MHz 48.382 0 48.4 51.4 54.3
256-QAM Modulation
Low Ch. 624.5 MHz 48.795 0 48.8 51.8 54.8
Mid Ch. 634.5 MHz 48.399 0 48.4 514 54.4
High Ch. 644.5 MHz 48.412 0 48.4 51.4 54.4
20 MHz Bandwidth
256-QAM Modulation
Low Ch. 627 MHz 48.52 0 48.5 515 54.5
Mid Ch. 634.5 MHz 48.331 0 48.3 51.3 54.3
High Ch. 642 MHz 48.523 0 48.5 515 54.5
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OUTPUT POWER - Band 71 LTE

element

TbiTX2022.06.030 ___ XMit 2022.02.07.0
Port 2, LTE, Band n71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 256-QAM Modulation, Low Ch. 619.5 MHz
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 45401 | 0 | 45.4 | 48.4 [ 51.4 [
w Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) =

pc | SENSE:INT] | ALIGN AUTO | 11:23:17 AMJL
Center Freq: 619.500000 MHz Radio Std: None
s~ Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB Radioc Device: BTS

Span 15.00 MHz|
#VBW 300 kHz #Sweep 601.1 ms|

Channel Power Power Spectral Density

45.40 dBm /5 MHz 38.41 dBm /mHz

MSG STATUS

Port 2, LTE, Band n71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ | 45748 | 0 | 457 | 48.7 [ 51.7 |

=] ]

- Keysight Spectrum Analyzer - Element Materials Technology - Points: 10
X pC_| |

00, Detector: Average (RMS)
SENSE:INT] | ALIGN auTO |
Center Freq: 634.500000 MHz Radio Std: None
s~ Trig: Free Run AvglHold: 100/100
#FGain:Low #Atten: 30 dB Radic Device:BTS

Span 15.00 MHz|
#VBW 300 kHz #Sweep 601.1 ms|

Channel Power Power Spectral Density

45.75 dBm /5 MHz 38.76 dBm /mHz

MSG STATUS
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OUTPUT POWER - Band 71 LTE

element

TbiTx 2022.06.03.0

XMit 2022.02.07.0

Port 2, LTE, Band n71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 256-QAM Modulation, High Ch. 649.5 MHz

Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB)  dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 45654 | 0 | 457 [ 48.7 [ 51.7 [
Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector. Average (RMS) =

11:51:57 AMJun
Radio Std: None

RL RE pc | [ SENSE:INT] Je ALIGN AUTO |

Center Freq: 649.500000 MHz
—»—~ Trig: FreeRun AvglHeld: 100/100
Low #Atten: 30 dB Radio Device:BTS

Ref Offset 40.28 dB
Ref 50.00 dBm

#VBW 300 kHz #Sweep 601.1 ms|
Channel Power Power Spectral Density

45.65 dBm /5 MHz 38.66 dBm /mHz

MSG STATUS

Port 2, LTE, Band n71, 617 MHz - 652 MHz, 10 MHz Bandwidth, 256-QAM Modulation, Low Ch. 622 MHz

Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ | 47587 | 0 | 47.6 [ 50.6 [ 53.6 |
= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector. Average (RMS) ==
X RL RE [ pC | | | SENSE:INT] | ALIGN AUTO | 09:01:46 AMJul01, 2022

Center Freq: 622.000000 MHz
—»—~ Trig: FreeRun AvgiHeld: 100/100
#IFGain:Low #Atten: 30 dB Radic Device: BTS

Radio Std: None

Ref Offset 40.28 dB
Ref 52.00 dBm

Span 25.00 MHz|
#VBW 620 kHz #Sweep 601.1 ms|

Channel Power Power Spectral Density

47.59 dBm /10 MHz 37.59 dBm /mHz

MSG STATUS
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OUTPUT POWER - Band 71 LTE

element

ThiTx 2022.06.03.0 XMt 2022.02.07.0

Port 2, LTE, Band n71, 617 MHz - 652 MHz, 10 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 47.32 0 47.3 [ 50.3 [ 53.3 [
Keysight Spectrum Analyzer - Element Materials Technolagy - Points: 1000, Detector: Average (RMS) ==
RL RE | 50 DC_| [ [ SENSE:INT]  ALIGNAUTO | 07:17:21 AMJul 01,2022
enter Freq: 634.500000 MHz Radio Std: None

P

Ref Offset 40.28 dB
T 53.00

Channel Power

47.32 dBm /10 MHz

g: Free Run
#Atten: 30 dB

Avg|Hold: 100/100
Radio Device: BTS

Span 25.00 MHz|

#VBW 910 kHz #Sweep 601.1 ms|

Power Spectral Density

37.32 dBm /MHz

STATUS

MSG
Port 2, LTE, Band n71, 617 MHz - 652 MHz, 10 MHz Bandwidth, 256-QAM Modulation, High Ch. 647 MHz
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 47531 ] 0 [ 475 [ 50.5 [ 53.5 I
= Keysight Spectrum Analyzer - Element Materials Technolagy - Points: 1000, Detector: Average (RMS) ==

DC | | [

SENSE: [ ALIGN AUTO 09:15:58 AM Jul 01, 2022

Ref Offset 40.28 dB
52.0

Channel Power

47.53 dBm /10 MHz

MSG

enter Freq: 647.000000 MHz
g: Free Run Avg|Held: 100/100
#Atten: 30 dB

Radio Std: None

Radio Device: BTS

pan

| F4
#Sweep 601.1 ms

#VBW 620 kHz
Power Spectral Density

37.53 dBm /mMHz

STATUS
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OUTPUT POWER -Band 71 LTE

element
TotTx 2022.06.03.0 XMit 2022.02.07.0
Port 2, LTE, Band n71, 617 MHz - 652 MHz, 15 MHz Bandwidth, QPSK Modulation, Mid Ch. 634.5 MHz
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48313 48.3 [ 51.3 [ 54.3 [
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Dete Average (RMS) =) e
RL RE DC | [ INT] [ AALIGN OFF | 08:13:32 AMJun 30,2022
Center Freq: 634.500000 MHz Radio Std: None
—»— Trig: FreeRun Avg|Hold: 100/100
- 3 I r
Ref Offset 40.28 dB
Ref 52.00 dBm
Center 634.50 MHz Span 35.00 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 601.1 ms
Channel Power Power Spectral Density
48.31 dBm /15 MHz 36.55 dBm /MHz
MSG STATUS
Port 2, LTE, Band n71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 16-QAM Modulation, Mid Ch. 634.5 MHz
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 48387 48.3 [ 51.3 | 54.3
‘e Keysight Spectrum Analyzer - Element Materials Technology - Points; 1000, Detector: Average (RMS) ==
RL RF DC | [ SEXINT] _ ALIGNAUTO | 08:42:39 AMJun 30,2022
Center Freq: 634.500000 MHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB Radio Device: BTS
Ref Offset 40.28 dB
Ref 55.00 dB
Center 634.50 MHz Span 35.00 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 601.1 ms
Channel Power Power Spectral Density
48.39 dBm /15 MHz 36.63 dBm /MHz
MSG STATUS
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OUTPUT POWER -Band 71 LTE

element

ThiTx 2022.06.03.0 XMt 2022.02.07.0

Port 2, LTE, Band n71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 64-QAM Modulation, Mid Ch. 634.5 MHz

Intial Value Duty Cycle Single Port Two Port (2x2 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW

Four Port (4x4 MIMO)
dBm/Carrier BW

| [ 48382 ]

0 [ 48.4 | 51.4

54.4 [

= Keysight Spectrum Analyz:

Element Materials Technology - Points: 1000, Detector: Average (RMS)

DC |

Ref Offset 40.28 dB
Ref $3.00 dBm

Center 634.50 MHz
#Res BW 300 kHz

Channel Power

48.38 dBm /15 MHz

MSG

[ sE NT] E ALIGN AUTO |

E=m =

08:45:12 AMJun 30,2022

Center Freq: 634.500000 MHz
—p—~ Trig: Free Run
: 3

#VBW 910 kHz

Power Spectral Density

36.62 dBm /mHz

STATUS

AvglHold: 100100

Radio Std: None

Radio Device: BTS

~ Span 35.00 MHz
#Sweep 601.1 ms|

Port 2, LTE, Band n71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 256-QAM Modulation, Low Ch. 624.5 MHz

Intial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Four Port (4x4 MIMO)
dBm/MHz Factor (dB)  dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 48795 | 0 [ 48.8 | 51.8 54.8 I

= Keysight Spectrum Analyzer - Element Materials Technology - Points; 1000, Det

cctor: Average (RMS)

RL RE G EDC]

Ref Offset 40.28 dB
Ref 53.00 dB

Center 624.50 MHz
#Res BW 300 kHz

Channel Power

48.80 dBm /15 MHz

MSG

[ SENSE:INT] ALIGN AUTO |

06:31:08 AM Jul 01, 20:

enter Freq: 624.500000 MHz
—». Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

#VBW 910 kHz

Power Spectral Density

37.03 dBm /mHz

STATUS

Radio Std: None

Radio Device: BTS

Span 35.00 MHz|
#Sweep 601.1 ms|
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OUTPUT POWER -Band 71 LTE

element

THUTX 20220030 XMit 2022.02.07.0
Port 2, LTE, Band n71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48399 | 0 [ 48.4 | 51.4 [ 54.4 [
s Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) =
RL RE DC | [ | SENSE:INT] I ALIGN AUTO | 08:48:02 AMJun
Center Freq: 634.500000 MHz Radio Std: None
«w—~ Trig: Free Run Avg|Hold: 100/100
Radio Device: BTS
Ref Offset 40.28 dB
R T —
..................... S“Ban T
#VBW 910 kHz #Sweep 601.1 ms
Channel Power Power Spectral Density
48.40 dBm /15 MHz 36.64 dBm /MHz
MSG STATUS
Port 2, LTE, Band n71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 256-QAM Modulation, High Ch. 644.5 MHz
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48412 | 0 [ 48.4 | 51.4 | 54.4 [
s Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) =
RL RE | DC | [ | SENSE:INT] I ALIGN AUTO | 06:15:22 AM Jul 01, 2022
Center Freq: 644.500000 MHz Radio Std: None
«w—~ Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB i ice:BTS
Ref Offset 40.28 dB
R T —
..................... S“Ban T
#VBW 910 kHz #Sweep 601.1 ms
Channel Power Power Spectral Density
48.41 dBm /15 MHz 36.65 dBm /MHz
MSG STATUS
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OUTPUT POWER -Band 71 LTE

element

THiTx 2022.06.03.0 XMt 2022.02.07.0

Port 2, LTE, Band n71, 617 MHz - 652 MHz, 20 MHz Bandwidth, 256-QAM Modulation, Low Ch. 627 MHz
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48.52 | 0 [ 48.5 [ 51.5 [ 54.5 [
e Keysight Spectrum Analyzer - Element Materials Technelogy - Points: 1000, Detector: Average (RMS) [l |l
RL RE I DC | [ [ SENSE:INT] | ALIGN AUTO | 10:20:07 AMJul01, 2022

Cénter Freq: 627.000000 MHz Radio Std: None

—p—~ Trig: Free Run Avg|Hold: 100/100

Ref Offset 40.28 dB
Ref $3.00 dBm

Center 627.00 MHz Span 45.00 MHz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 601.1 ms

Channel Power Power Spectral Density

48.52 dBm /20 MHz 35.51 dBm /mHz

MSG STATUS

Port 2, LTE, Band n71, 617 MHz - 652 MHz, 20 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 48331 | 0 [ 48.3 [ 51.3 [ 54.3 [
‘e Keysight Spectrum Analyzer - Element Materials Technology - Points; 1000, Detector: Average (RMS) =
RL RE ]s09  DC | [ | SENSE:INT] Je ALTGN AUTO | 10:09:50 AM Jul 01, 2022

enter Freq: 634.500000 MHz Radio Std: None
—». Trig: Free Run Avg|Hold: 100/100

w #Atten: 30 dB Radio Device: BTS

Ref Offset 4028 dB
Ref 53.00 dB

Center 634.50 MHz Span 45.00 MHz
Res BW 430 kHz #VBW 1.3 MHz #Sweep 601.1 ms

Channel Power Power Spectral Density

48.33 dBm /20 MHz 35.32 dBm /mHz

MSG STATUS
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OUTPUT POWER -Band 71 LTE

element

TbiTx2022.06.030 ___ XMit 2022.02.07.0
Port 2, LTE, Band n71, 617 MHz - 652 MHz, 20 MHz Bandwidth, 256-QAM Modulation, High Ch. 642 MHz
Intial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48523 ] 0 48.5 [ 51.5 54.5 [
s Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) ==
RL RE 5= DC | [ | SENSE:INT] | ALIGN AUTO | 10:38:17 AM Jul01, 2022
Center Freq: 642.000000 MHz Radio Std: None
Avg|Held: 1001100
Radio Device: BTS
............................................... . =
#VBW 1.3 MHz #Sweep 601.1 ms|
Channel Power Power Spectral Density
48.52 dBm /20 MHz 35.51 dBm /MHz
MSG STATUS
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OUTPUT POWER - Band 85 LTE

element

XMit 2022.02.07.0

Testing was performed using the mode(s) of operation and configuration(s) noted within the report. The individuals and/or the
organization requesting the test provided the modes, configurations and settings used to complete the evaluation. The actual test
parameters are specified in the test data, this includes items such as investigated frequency range (scanned) and test levels. The
testing methods and performance specifications, as well as the test site used for the evaluation are indicated in the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Block - DC Fairview Microwave SD3239 ANE 2022-03-02 2023-03-02
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17
TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer. The
fundamental emission output power (maximum average conducted output power) was measured using the channels and
modes as called out on the following data sheets. The transmit power was set to its default maximum.

The method in section 5.2.4.4 of ANSI C63.26 was used to make the measurements. This method uses trace averaging
across the ON and OFF times of the EUT transmissions in the spectrum analyzer channel power function using an RMS
detector. Following the measurement a duty cycle correction was applied by adding [10 log (1/D)], where D is the duty cycle
in decimal, to the measured power to compute the average power during the actual transmission times.

RF conducted emissions testing was performed only on one port. The AHLOB antenna ports are essentially electrically
identical (the RF power variation between antenna ports is small as shown in this certification testing) and antenna port 2
was selected to perform the testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.
The total average transmit power of all antenna ports was determined per ANSI C63.26-2105 paragraph 6.4.3.1
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OUTPUT POWER - Band 85 LTE

element

ThiTx2022.05.02.0 XMit 2022.02.07.0

EUT:|AHLOB Work Order: | NOKI0043
Serial Number: | YK220900029 Date: | 13-Jul-22

Customer: | Nokia Solutions and Networks Temperature:[21.5 °C
Attendees: | Mitchell Hill, John Rattanavong Humidity: [53.6% RH
Project: |None Barometric Pres.: (1018 mbar

Tested by: |Marty Martin Power:[54 VDC Job Site: [ TX07

TEST SPECIFICATIONS Test Method

FCC 27:2022 |ANSI C63.26:2015

RSS-130 Issue 2:2019 JANSI C63.26:2015

COMMENTS

All measurement path losses were accounted for in the reference level offset including any attenuators, filters and DC blocks. The following is the output power measurements at the radio output ports. The output power was
measured for a single carrier over the carrier channel bandwidth on port 2. The total output power for multiport (2x2, 4x4 MIMO) operation was determined based upon ANSI 63.26 clauses 6.4.3.1 and 6.4.3.2.4 (10 log Nout). The total
output power for two port operation is single port power + 3dB [i.e. 10log(2)] and the total output power for a four port operation is single port power + 6dB [i.e. 10log(4)].

DEVIATIONS FROM TEST STANDARD

None
7 -,
Configuration # 2 W //
Signature ? & k f
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
Port 2, LTE, Band 85, 728 MHz - 746 MHz
5 MHz Bandwidth
256-QAM Modulation
Low Ch. 730.5 MHz 45.5 0 455 48.5 51.5
Mid Ch. 737.0 MHz 45.653 0 45.7 48.7 51.7
High Ch. 743.5 MHz 45.47 0 45.5 48.5 51.5
10 MHz Bandwidth
256-QAM Modulation
Low Ch. 733 MHz 47.352 0 47.4 50.4 53.4
Mid Ch. 737.0 MHz 47.163 0 47.2 50.2 53.2
High Ch. 741 MHz 47.339 0 47.3 50.3 53.3
15 MHz Bandwidth
QPSK Modulation
Mid Ch. 737.0 MHz 48.296 0 48.3 51.3 54.3
16-QAM Modulation
Mid Ch. 737.0 MHz 48.319 0 48.3 51.3 54.3
64-QAM Modulation
Mid Ch. 737.0 MHz 48.381 0 48.4 51.4 54.4
256-QAM Modulation
Low Ch. 735.5 MHz 48.281 0 48.3 513 54.3
Mid Ch. 737.0 MHz 48.503 0 48.5 515 54.5
High Ch. 738.5 MHz 48.423 0 48.4 514 54.4
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OUTPUT POWER - Band 85 LTE

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band n85, 728 MHz - 746 MHz, 5 MHz Bandwidth, 256-QAM Modulation, Low Ch. 730.5 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| | 455 | 0 [ 455 [ 48.5 [ 51.5 [
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) = =

X RL RE Ismen e SENSE:INT] [ ALIGN AUTO | 08:14:08 AM 1ul 02, 2022

Center Freq: 730.500000 MHz Radio Std: None
-w. Trig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB Radio Device: BTS

Ref Offset 40.34 dB
_Ref 50.00dBm

Center 730,500 MHz I Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 601.1 ms

Channel Power Power Spectral Density

45.50 dBm /5 MHz 38.51 dBm /vHz

MsG STATUS.

Port 2, LTE, Band n85, 728 MHz - 746 MHz, 5 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 737.0 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 45653 ] 0 [ 45.7 [ 48.7 [ 51.7 [
Keysight Spectrum Analyzer - Element Materials Technelogy - Peints; 1000, Detector: Average (RMS) el

INT] I ALIGN AUTO | 07:26:23 AM Jt
Center Freq: 737.000000 MHz Radio Std: None
-w. Trig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB Radio Device: BTS

Ref Offset 40.34 «B
Ref 50.00 dBm

Center 737.000 MHz ~ Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 601.1 ms

Channel Power Power Spectral Density

45.65 dBm /5 MHz 38.66 dBm /MHz

MSG STATUS.
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OUTPUT POWER - Band 85 LTE

ThiTx 2022.05.02.0

XMt 2022.02.07.0

Port 2, LTE, Band n85, 728 MHz - 746 MHz, 5 MHz Bandwidth, 256-QAM Modulation, High Ch. 743.5 MHz

Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| | 45.47 | 0 | 455 I 48.5 [ 51.5 [

[E=8EwE

e Keysight Spectrum Analyzer - Element Materials Technology - Points; 1000, Detector: Average (RMS)
RL RF [50@ bC | [ [ SENSE:INT] I ALTGN AUTO 08:43:51 AM Jul 02, 2022
Center Freq: 743.500000 MHz Radio Std: None
Avg|Hold: 100/100

Ref Dffset 40.34 dB

Center 743.500 MHz Span 15.00 MHz|
#Res BW 100 kHz #VBW 300 kHz #Sweep 601.1 ms

Channel Power Power Spectral Density

4547 dBm /5MHz 38.48 dBm /MHz

MSG STATUS

Port 2, LTE, Band n85, 728 MHz - 746 MHz, 10 MHz Bandwidth, 256-QAM Modulation, Low Ch. 733 MHz

Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 47352 ] 0 | 47.4 | 50.4 [ 53.4 [
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) e ]

RL RE Q DC | | SENSE:INT] I ALIGN AUTO 09:33:28 AM Jul 02, 20,
Center Freq: 733.000000 MHz Radio Std: None
Avg|Hold: 100/100

Radio De TS

Ref Offset 40.34 dB

~ Span 25.00 MHz
#VBW 620 kHz #Sweep 601.1 ms

Channel Power Power Spectral Density

47.35 dBm /10 MHz 37.35 dBm /mMHz

MSG STATUS
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OUTPUT POWER - Band 85 LTE

ThiTx 2022.05.02.0 XMt 2022.02.07.0

Port 2, LTE, Band n85,, 728 MHz - 746 MHz, 10 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 737.0 MHz

Initial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 47163 | 0 | 47.2 I 50.2 [ 53.2 [

100, Detector: Average (RMS) == =T
SENSE:INT] I ALTGN AUTO 09:15:59 AM Jul 02, 2022
Center Freq: 737.000000 MHz Radio Std: Nene
«w. Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

‘= Keysight Spectrum Analyzer - Element Materials Technology - Points: 10
RL RF [500 DC | |

Ref Offset 40.34 dB
Re =]

center 7T OO T S— —span T500 T
#Res BW 200 kHz #VBW 620 kHz #Sweep 601.1 ms

Channel Power Power Spectral Density

47.16 dBm /10 MHz 37.16 dBm /MHz

MSG STATUS

Port 2, LTE, Band n85, 728 MHz - 746 MHz, 10 MHz Bandwidth, 256-QAM Modulation, High Ch. 741 MHz

Initial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 47339 ] 0 | 47.3 | 50.3 | 53.3 I
i Keysight Spectrum Analyzer - Element Materials Technelogy - Points: 1000, Detector: Average (RMS)

|
RL RE o  DC | [ SENSE:INT] | ALIGN AUTO 09:49:23 AM Jul 02,
nter Freq: 741.000000 MHz Radio Std: None

: Free Run Avg|Hold: 100/100

R De TS

Ref Dffset 40.34 dB
SRR e1152: 00]cIB m I

pan 25. z
#VBW 620 kHz #Sweep 601.1 ms

Channel Power Power Spectral Density

47.34 dBm /10 MHz 37.34 dBm /MHz

MSG STATUS
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OUTPUT POWER - Band 85 L

TE

ThiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band n85, 728 MHz - 746 MHz, 15 MHz Bandwidth, QPSK Modulation, Mid Ch. 737.0 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 48296 0 48.3 51.3 [ 54.3 [
05:10:47 AM Jul 02, 2022

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS)
[ SEn

JINT] ALIGN AUTO

DC |

RF | 50

Ref Offset 40.34 dB
R 0 d

Center 737.00 MHz
#Res BW 330 kHz

Channel Power

48.30 dBm /15 MHz

I
enter Freq: 737.000000 MHz Radio Std: None
«w. Trig: FreeRun Avg|Hold: 100/100

#Atten: 30 dB Radio Device: BTS

Span 35.00 MHz

#/BW 1 MHz #Sweep 601.1 ms

Power Spectral Density

36.53 dBm /MHz

STATUS

MSG
Port 2, LTE, Band n85, 728 MHz - 746 MHz, 15 MHz Bandwidth, 16-QAM Modulation, Mid Ch. 737.0 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 48319 | 0 | 48.3 I 51.3 | 54.3 |
nt=: 1000, Detector: Average (RMS) == |
05:03:52 AM Jul02, 2022 _

L Keysight Spectrum Analyzer - Element Materials Technology - Poil

RL RE DC |

Ref Offset 40.34 dB
56.00

Channel Power

48.32 dBm /15 MHz

MSG

| JINT] ALIGN AUTO

: I
enter Freq: 737.000000 MHz
Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

Radio Std: None

Radio Device: BTS

pan .00 MHz
#VBW 1 MHz #Sweep 601.1 ms

Power Spectral Density

36.56 dBm /mMHz

STATUS
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OUTPUT POWER - Band 85 LTE

ThiTx 2022.05.02.0 XMt 2022.02.07.0

[ sE

Port 2, LTE, Band n85, 728 MHz - 746 MHz, 15 MHz Bandwidth, 64-QAM Modulation, Mid Ch. 737.0 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 48381 0 48.4 I 51.4 [ 54.4 [
Keysight Spectrum Analyzer - Element Materials Technolegy - Points: 1000, Detector: Average (RMS) B
I INT] ALTGN AUTO 04:56:40 AM Jul 02, 2022
Radio Std: None

RF | 5 DC |

RL

Ref Offset 40.34 dB
T

Center 737.00 MHz
#Res BW 330 kHz

Channel Power

48.38 dBm /15 MHz

[ G
nter Freq: 737.000000 MHz
g: Free Run Avg|Hold: 100/100

Radio Device: BTS

#Atten: 30 dB

Span 35.00 MHz
#VBW 1 MHz #Sweep 601.1 ms
Power Spectral Density

36.62 dBm /MHz

JisESE

MSG STATUS
Port 2, LTE, Band n85, 728 MHz - 746 MHz, 15 MHz Bandwidth, 256-QAM Modulation, Low Ch. 735.5 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
48.281 0 48.3 51.3 54.3
o Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) T
| IN  ALIGN AUTO 06:00:58 AM Jul02, 2022
Radic Std: None

RL RE | DC |

Ref Offset 40.34 dB

Channel Power

48.28 dBm /15 MHz

Radio Device: BTS

" Span 35.00 MHz
#VBW 1 MHz #Sweep 601.1 ms

Power Spectral Density

36.52 dBm /MHz

STATUS

MSG
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OUTPUT POWER - Band 85 LTE

ThiTx2022.05.02.0

XMit 2022.02.07.0

Port 2, LTE, Band n85, 728 MHz - 746 MHz, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 737.0 MHz

Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48503 | 0 [ 48.5 [ 51.5 [ 54.5 [
oon g T T O R T PSR S S e S S G T ==

IXI RL RF [soe bC | [ SENSE:INT] I ALIGN AUTO | 04:49:07 AM Jul02, 2022

Center Freq: 737.000000 MHz
-w. Trig: FreeRun Avg|Hold: 100/100

Radio Std: None

Radio Device: BTS

Ref Offset 40.34 dB
Ref 53.00 dBm

Center 737.00 MHz ~ Span 35.00 MHz,
#Res BW 330 kHz #VBW 1 MHz #Sweep 601.1 ms

Channel Power Power Spectral Density

48.50 dBm /15 MHz 36.74 dBm /mHz

MsG STATUS

Port 2, LTE, Band n85, 728 MHz - 746 MHz, 15 MHz Bandwidth, 256-QAM Modulation, High Ch. 738.5 MHz

Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48423 | 0 I 484 | 51.4 | 54.4 |
Keysight Spectrum Analyzer - Element Materials Technolegy - Points: 1000, D : Average (RMS) ==
RL RF I DC | [ SINT] E ALIGN AUTO | 06:23:16 AM Ju

Center Freq: 738.500000 MHz Radio Std: None
-—w. Trig: FreeRun Avg|Hold: 100/100

Radio Device: BTS

Ref Offset 40.34 «B
Ref 53.00 dBm

Center 738.50 MHz I N éh"an 35.00 MHz
# #VBW 1 MHz #Sweep 601.1 ms

Channel Power Power Spectral Density

48.42 dBm /15 MHz 36.66 dBm /MHz

MSG STATUS
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OUTPUT POWER - Band 71 NB loT GB

element

XMit 2022.02.07.0

Testing was performed using the mode(s) of operation and configuration(s) noted within the report. The individuals and/or the
organization requesting the test provided the modes, configurations and settings used to complete the evaluation. The actual test
parameters are specified in the test data, this includes items such as investigated frequency range (scanned) and test levels. The
testing methods and performance specifications, as well as the test site used for the evaluation are indicated in the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Block - DC Fairview Microwave SD3239 ANE 2022-03-02 2023-03-02
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17

TEST DESCRIPTION
The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer. The
fundamental emission output power (maximum average conducted output power) was measured using the channels and
modes as called out on the following data sheets. The transmit power was set to its default maximum.

The method in section 5.2.4.4 of ANSI C63.26 was used to make the measurements. This method uses trace averaging
across the ON and OFF times of the EUT transmissions in the spectrum analyzer channel power function using an RMS
detector. Following the measurement a duty cycle correction was applied by adding [10 log (1/D)], where D is the duty cycle
in decimal, to the measured power to compute the average power during the actual transmission times

RF conducted emissions testing was performed only on one port. The AHLOB antenna ports are essentially electrically
identical (the RF power variation between antenna ports is small as shown in this certification testing) and antenna port 2
was selected to perform the testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.

The total average transmit power of all antenna ports was determined per ANSI C63.26-2105 paragraph 6.4.3.1
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OUTPUT POWER - Band 71 NB loT GB

element
TbtTx 2022.05.02.0 XMit 2022.02.07.0
EUT:|AHLOB Work Order:| NOKI0043
Serial Number: | YK220900029 Date:|13-Jul-22
Customer: | Nokia Solutions and Networks Temperature:|21.2 °C
Attendees: | Mitchell Hill, John Rattanavong Humidity:|53.9% RH
Project:|None Barometric Pres.:| 1018 mbar
Tested by:|Marty Martin Power:|[54 VDC Job Site: [TX07
TEST SPECIFICATIONS Test Method
FCC 27:2022 |ANSI C63.26:2015
RSS-130 Issue 2:2019 |ANSI C63.26:2015
COMMENTS

All measurement path losses were accounted for in the reference level offest including any attenuators, filters and DC blocks. The following is the output power measurements at the radio output ports. The output power
was measured for a single carrier over the carrier channel bandwidth on port 2. The total output power for multiport (2x2, 4x4 MIMO) operation was determined based upon ANSI 63.26 clauses 6.4.3.1 and 6.4.3.2.4 (10 log
Nout). The total output power for two port operation is single port power + 3dB [i.e. 10log(2)] and the total output power for a four port operation is single port power + 6dB [i.e. 10log(4)].

DEVIATIONS FROM TEST STANDARD

None
Configuration # 2 W /// J
Signature ? / %f
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Two Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
Port 2, LTE, Band 71, 617 MHz - 652 MHz
10 MHz Bandwidth
NB loT GB
Low Ch. 622 MHz 47.604 0 47.6 50.6 53.6
Mid Ch. 634.5 MHz 47.562 0 47.6 50.6 53.6
High Ch. 647 MHz 47.493 0 47.5 50.5 53.5
15 MHz Bandwidth
NB loT GB
Low Ch. 624.5 MHz 48.971 0 49 52 55
Mid Ch. 634.5 MHz 48.849 0 48.8 51.8 54.8
High Ch. 644.5 MHz 48.921 0 48.9 51.9 54.9
20 MHz Bandwidth
NB loT GB
Low Ch. 627 MHz 48.691 0 48.7 51.7 54.7
Mid Ch. 634.5 MHz 48.57 0 48.6 51.6 54.6
High Ch. 642 MHz 48.677 0 48.7 51.7 54.6
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OUTPUT POWER - Band 71 NB loT GB

element
THTx2022.05020 XMt 2022.0207.0
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, NB loT GB Modulation, Low Ch. 622 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Two Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 47604 | 0 | 47.6 I 50.6 [ 53.6 [
Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detectar: Average (RMS) = =T
RL RE I'5 DC | | [ SENSE:INT] [ ALIGN AUTO | 03:51:15 AM 1ul 06, 2022
Center Freq: 622.000000 MHz Radio Std: None
«w. Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB
Ref Offset 40.28 dB
Ref
Span 25.00 MHz
#VBW 620 kHz #Sweep 601 ms
Channel Power Power Spectral Density
47.60 dBm /10 MHz 37.60 dBm /MHz
MSG STATUS
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, NB loT GB Modulation, Mid Ch. 634.5 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Two Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 47562 ] 0 | 47.6 | 50.6 | 53.6 I
‘e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) = =T
RL RE I'5 DC | | [ SENSE:INT] [ ALIGN AUTO | 03:24:34 AM 1ul 06, 2022
Center Freq: 634.500000 MHz Radio Std: None
«w. Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB Radio De BTS
Ref Offset 40.28 dB
__Ref 58.0
pan 235. Z
#VBW 620 kHz #Sweep 601 ms
Channel Power Power Spectral Density
47.56 dBm /10 MHz 37.56 dBm /MHz
MSG STATUS
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OUTPUT POWER - Band 71 NB loT GB

e

ement

ThiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, NB loT GB Modulation, High Ch. 647 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 47493 ] 0 | 47.5 I 50.5 [ 53.5 |
Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) ==
RL RE I'5 DC | I [ SENSE:INT] [ ALIGN AUTO | 04:21:09 AM Jul 06, 2023 _

Center Freq: 647.000000 MHz Radio Std: None
<. Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Ref Offset 40.26 dB
Re |=]

Span 25.00 MHz
#VBW 620 KHz #Sweep 601 ms|

Channel Power Power Spectral Density

47.49 dBm /10 MHz 37.49 dBm /MHz

MSG STATUS

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, NB loT GB Modulation, Low Ch. 624.5 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
I [ 48971 ] 0 I 49 I 52 [ 55 [
‘e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) ==
RL RE I'5 DC | | [ SENSEINT] [ ALIGN AUTO | 04:47:26 AM Jul 06, 2022

Center Freq: 624.500000 MHz Radio Std: None
<. Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB Radio De BTS

Ref Dffset 40.26 dB
_Ref 58.0

pan 35. z
#VBW 910 kHz #Sweep 601 ms

Channel Power Power Spectral Density

48.97 dBm /15 MHz 37.21 dBm /mMHz

MSG STATUS
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OUTPUT POWER - Band 71 NB loT GB

element
THT2022.05020 ___ XMit2022.02.07.0
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, NB loT GB Modulation, Mid Ch. 634.5 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48849 | 0 I 48.8 [ 51.8 54.8
‘e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) ==
Xi RL RE [ 500 | SENSE:INT| [ ALIGN AUTO 05:03:37 AM Jul 06, 2022 _
500000 MHz Radio Std: None
Avg|Hold: 100/100
Ref Offset 40.28 dB
“Span 35.00 MHz
#VBW 910 kHz #Sweep 601 ms
Channel Power Power Spectral Density
48.85 dBm /15 MHz 37.09 dBm mHz
MSG STATUS
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, NB loT GB Modulation, High Ch. 644.5 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
I [ 48921 ] 0 49 [ 52 I 55
‘e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) ==
LX | [ SENSE:NT] [ ALIGN AUTO | 05:16:08 AM Jul 06, 2022
Center Freq: 644.500000 MHz Radio Std: None
Free Run Avg|Hold: 100/100
Ri De TS
Ref Offset 40.28 dB
Re
“Span 35.00 MHz
#VBW 910 kHz #Sweep 601 ms
Channel Power Power Spectral Density
48.92 dBm /15 MHz 37.16 dBm mHz
MSG STATUS
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OUTPUT POWER - Band 71 NB loT GB

element

THiTx 2022.05.02.0 XMt 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, NB loT GB Modulation, Low Ch. 627 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48691 | 0 [ 48.7 | 51.7 [ 54.7 [
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) |- 3]
RL RE I DC | [ [ SENSE:INT] [ ALTGN AUTO | 05:42:05 AM 1ul 06, 2022

Radio Std: None

Center Freq: 627.000000 MHz
—p— Trig: FreeRun Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 40.28 dB
__Ref 57.00 dBm

Center 627.00 MHz Span 35.00 MHz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 601 ms

Channel Power Power Spectral Density

48.69 dBm /20 MHz 35.68 dBm /MHz

STATUS

MSG
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, NB loT GB Modulation, Mid Ch. 634.5 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Two Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 48.57 | 0 [ 48.6 | 51.6 | 54.6
‘= Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) =
RL RF ]s00  DC | [ [ SENSE:INT] [ AGNAUTO - | 06:04:39 AM 1ul 06, 2022

Center Freq: 634.500000 MHz Radio Std: None
«». Trig: Free Run Avg|Hold: 100/100
w #Atten: 30 dB Radio Device: BTS

Ref Offset 40.28 dB
Ref 56.00 dB

Center 634.50 MHz Span 45.00 MHz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 601 ms

Channel Power Power Spectral Density

48.57 dBm /20 MHz 35.56 dBm /mMHz

MSG STATUS
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OUTPUT POWER - Band 71 NB loT GB

ement

ThiTx2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, NB loT GB Modulation, High Ch. 642 MHz

Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 48677 | 0 [ 48.7 [ 51.7 [ 54.7 [
' Keysight Spectrum Anslyzer - Element Materisls Technology - Points 601, Detecton Average (RVS) =a =T

RL RF 0 DE | B INT] [ ALIGN AUTO | 06:25:38 AM Jul 06, 2022
Center Freq: 642.000000 MHz
«#. Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB Radio Devi TS

Radio Std: None

Ref Offset 40.28 dB

Center 642.00 MHz " Span 35.00 MHz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 601 ms

Channel Power Power Spectral Density

48.68 dBm /20 MHz 35.67 dBm /MHz

MSG STATUS
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OUTPUT POWER - Band 85 NB loT GB

element

XMit 2022.02.07.0

Testing was performed using the mode(s) of operation and configuration(s) noted within the report. The individuals and/or the
organization requesting the test provided the modes, configurations and settings used to complete the evaluation. The actual test
parameters are specified in the test data, this includes items such as investigated frequency range (scanned) and test levels. The
testing methods and performance specifications, as well as the test site used for the evaluation are indicated in the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Block - DC Fairview Microwave SD3239 ANE 2022-03-02 2023-03-02
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17
TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer. The
fundamental emission output power (maximum average conducted output power) was measured using the channels and
modes as called out on the following data sheets. The transmit power was set to its default maximum.

The method in section 5.2.4.4 of ANSI C63.26 was used to make the measurements. This method uses trace averaging
across the ON and OFF times of the EUT transmissions in the spectrum analyzer channel power function using an RMS
detector. Following the measurement a duty cycle correction was applied by adding [10 log (1/D)], where D is the duty cycle
in decimal, to the measured power to compute the average power during the actual transmission times

RF conducted emissions testing was performed only on one port. The AHLOB antenna ports are essentially electrically
identical (the RF power variation between antenna ports is small as shown in this certification testing) and antenna port 2
was selected to perform the testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.

The total average transmit power of all antenna ports was determined per ANSI C63.26-2105 paragraph 6.4.3.1
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OUTPUT POWER - Band 85 NB loT GB

element
ToiTx 2022.05.02.0 XMit 2022.02.07.0
EUT:|AHLOB Work Order:|NOKI0043
Serial Number: | YK220900029 Date:|13-Jul-22
Customer:|Nokia Solutions and Networks Temperature:|20.9 °C
:|Mitchell Hill, John Rattanavong Humidity:[54.2% RH
None Barometric Pres.:| 1018 mbar
Marty Martin Power:|54 VvDC Job Site:| TX07
TEST SPECIFICATIONS Test Method
FCC 27:2022 |ANSI C63.26:2015
RSS-130 Issue 2:2019 |ANSI C63.26:2015

COMMENTS
All measurement path losses were accounted for in the reference level offest including any attenuators, filters and DC blocks. The following is the output power measurements at the radio output ports. The output
power was measured for a single carrier over the carrier channel bandwidth on port 1. The total output power for multiport (2x2, 4x4 MIMO) operation was determined based upon ANSI 63.26 clauses 6.4.3.1 and
6.4.3.2.4 [10 log(Nout)]. The total output power for two port operation is single port power + 3dB [i.e. 10log(2)] and the total output power for a four port operation is single port power + 6dB [i.e. 10log(4)].

DEVIATIONS FROM TEST STANDARD

None
. . 7 2
Configuration # 2 7M g 7
Signature =4 //%‘Z:j—‘
Intial value Duty Cycle Single Port  Two Port (2x2 MIMO Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/carrier BW  dBm/Carrier BW dBm/Carrier BW
Port 2, LTE, Band 85, 728 MHz - 746 MHz
10 MHz Bandwidth
NB loT GB
Low Ch. 733 MHz 47.249 0 47.2 50.2 53.2
Mid Ch. 737 MHz 47.628 0 47.6 50.6 53.6
High Ch. 741 MHz 47.589 0 47.6 50.6 53.6
Port 2, LTE, Band 85, 728 MHz - 746 MHz
15 MHz Bandwidth
NB loT GB
Low Ch. 735.5 MHz 48.82 0 48.8 51.8 54.8
Mid Ch. 737 MHz 48.731 0 48.7 51.7 54.7
High Ch. 738.5 MHz 48.833 0 48.8 51.8 54.8
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OUTPUT POWER - Band 85 NB loT GB

ThiTx2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 10 MHz Bandwidth, NB loT GB, Low Ch. 733 MHz
Intial value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 47249 ] 0 [ 47.2 | 50.2 [ 53.2 [
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) @@L&]

RL RE [ DC_| [ NS | ALIGN AUTO | 06:52:42 AM 1ul 06, 2022
Center Freq: 733.000000 MHz Radio Std: None
«#. Trig: Free Run Avg|Hold: 100/100

w #Atten: 30 dB Radio Device:BTS

Ref Offset 40.34 dB
_Ref 56.00 dBm___

¢ enter 733.00 TG S — — — Sran 3500 e
#Res BW 200 kHz #VBW 620 kHz #Sweep 601 ms)

Channel Power Power Spectral Density

47.25 dBm /10 MHz 37.25 dBm /MHz

MSG STATUS

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 10MHz Bandwidth, NB loT GB, Mid Ch. 737 MHz
Intial value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 47628 | 0 [ 47.6 [ 50.6 [ 53.6 [

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS)
RL RF | pC | | | INT] | ALIGN AUTO I :
Center Freq: 737.000000 MHz Radio Std: None
s~ Trig: Free Run Avg|Hold: 100/100
w #Atten: 30 dB Radio Device: BTS

Ref Offset 40.34 dB
R_Ef 58.00 dBm

e enfor 73700 TG S S — — Sran35.00 e
#Res BW 200 kHz #VBW 620 kHz #Sweep 601 ms

Channel Power Power Spectral Density

47.63 dBm /10 MHz 37.63 dBm /MHz

MSG STATUS.

Report No. NOKI0043.0 Rev.1 EAR-Controlled Data 103/364



OUTPUT POWER - Band 85 NB loT GB

element
TotTx 2022.05.020 XMit 2022.02.07.0
Port 2, LTE, Band 85, 728 MHz - 746 MHz, 10MHz Bandwidth, NB loT GB, High Ch. 741 MHz
Intial value Duty Cycle Single Port Two Port (2x2 MIMO)  Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 47589 ] 0 [ 47.6 [ 50.6 [ 53.6 [

[E= e

' Keysight Spectrum Analyzer - Element Materials Technelogy - Paints: 601, Detector: Average (RMS)
RL RE [s02 DbC | | | SENSE:INT] [ ALIGNAUTO | 08:13:33 AM 1ul 06, 2022
Center Freq: 741.000000 MHz Radio Std: None
s~ Trig: FreeRun Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 40.34 dB
Ref $8.00 dBm

Span 15.00 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 601 ms

Channel Power Power Spectral Density

47.59 dBm /10 MHz 37.59 dBm /MHz

MSG STATUS
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1 ~ a4
3¢ (=

THiTX 2022.05.02.0 XMt 2022.02.07.0

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 15MHz Bandwidth, NB loT GB, Low Ch. 735.5 MHz

Intial value Duty Cycle Single Port Two Port (2x2 MIMO)  Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48.82 | 0 [ 48.8 [ 51.8 [ 54.8 [
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) ==
RL RE I DC | [ [ SENSE:INT] [ AlGNAUTO | 09:07:32 AM 1ul 06, 2022

Center Freq: TSS.%EDDBﬁMHz Radio Std: None
—p—~ Trig: Free Run Avg|Hold: 100/100
: 3

:BTS

Ref Offset 40.34 dB
Ref $7.00 dBm

Span 35.00 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 601 ms

Channel Power Power Spectral Density

48.82 dBm /15 MHz 37.06 dBm /MHz

MSG STATUS

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 15MHz Bandwidth, NB loT GB, Mid Ch. 737 MHz

Intial value Duty Cycle Single Port Two Port (2x2 MIMO)  Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48731 ] 0 [ 48.7 [ 51.7 | 54.7 |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) @7@@

DC | | | | ALIGN AUTO [ 09:26:17 AM 1ul 06, 2022
000000 MHz Radio Std: None
«p. Trig: FreeRun Avg|Held: 100/100

#Atten: 30 dB Radio Device: BTS

| 500

Ref Offset 40.34 dB
Ref 57.00 dB

Center 737.00 MHz Span 35.00 MHz
#Res BW 300 kHz #VBW 1.3 MHz #Sweep 601 ms

Channel Power Power Spectral Density

48.73 dBm /15 MHz 36.97 dBm /MHz

MSG STATUS
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ThiTx2022.05.02.0

XMit 2022.02.07.0

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 15MHz Bandwidth, NB loT GB, High Ch. 738.5 MHz

Intial value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBml/carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 48833 | 0 [ 48.8 [ 51.8 [ 54.8

09:46:59 AM 1ul 06, 2022
Radio Std: None

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS)

RL RE [s0Q bc | [ SENSE:INT] [ ALIGN AUTO |
Center Freq: 738.500000 MHz
«». Trig: FreeRun Avg|Hold: 100/100
ow #Atten: 30 dB

Radio Device: BTS

Ref Offset 40.34 dB
__Ref 57.00dBm_____

Center 738.50 MHz
#Res BW 300 kHz

Span 35.00 MHz

#VBW 910 kHz #Sweep 601 ms

Channel Power

48.83 dBm /15 MHz

Power Spectral Density

37.07 dBm /mHz

MsG STATUS
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element

XMit 2022.02.07.0

Testing was performed using the mode(s) of operation and configuration(s) noted within the report. The individuals and/or the
organization requesting the test provided the modes, configurations and settings used to complete the evaluation. The actual test
parameters are specified in the test data, this includes items such as investigated frequency range (scanned) and test levels. The
testing methods and performance specifications, as well as the test site used for the evaluation are indicated in the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Block - DC Fairview Microwave SD3239 ANE 2022-03-02 2023-03-02
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17

TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer. The
fundamental emission output power (maximum average conducted output power) was measured using the channels and
modes as called out on the following data sheets. The transmit power was set to its default maximum.

The method in section 5.2.4.4 of ANSI C63.26 was used to make the measurements. This method uses trace averaging
across the ON and OFF times of the EUT transmissions in the spectrum analyzer channel power function using an RMS
detector. Following the measurement a duty cycle correction was applied by adding [10 log (1/D)], where D is the duty cycle
in decimal, to the measured power to compute the average power during the actual transmission times

RF conducted emissions testing was performed only on one port. The AHLOB antenna ports are essentially electrically
identical (the RF power variation between antenna ports is small as shown in this certification testing) and antenna port 2
was selected to perform the testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.

The total average transmit power of all antenna ports was determined per ANSI C63.26-2105 paragraph 6.4.3.1

Report No. NOKI0043.0 Rev.1 EAR-Controlled Data 107/364



OUTPUT POWER - Band 71 NB loT SA

ThiTx 2022.05.02.0

element

XMt 2022.02.07.0

EUT:|AHLOB

Work Order:|NOKI0043

Serial Number:|YK220900029

Date:|19-Aug-22

Customer:|Nokia Solutions and Networks

Temperature:|20.9 °C

Mitchell Hill, John Rattanavong

Humidity:|54.5% RH

None

Barometric Pres.:|1013 mbar

Tested by:|Marty Martin

Power:[54 VDC

Job Site: | TX07

TEST SPECIFICATIONS

Test Method

FCC 27:2022 |ANSI C63.26:2015
RSS-130 Issue 2:2019 JANSI C63.26:2015
COMMENTS

All measurement path losses were d forin the r

level offset including any

s, filters and DC blocks. The following is the output power measurements at the radio output ports. The output
power was measured for a single carrier over the carrier channel bandwidth on port 2. The total output power for multiport (2x2, 4x4 MIMO) operation was determined based upon ANSI 63.26 clauses 6.4.3.1 and
6.4.3.2.4 (10 log Nout). The total output power for two port operation is single port power + 3dB [i.e. 10log(2)] and the total output power for a four port operation is single port power + 6dB [i.e. 10log(4)].

DEVIATIONS FROM TEST STANDARD

None
Configuration # 2 7%’ %//k) z,——
Signature 2 ¢
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
Port 2, LTE, Band 71, 617 MHz - 652 MHz
200 kHz Bandwidth
Standalone NB-loT

Low Ch. 617.2 MHz 42.309 0 423 45.3 48.3

Mid Ch. 634.5 MHz 42.882 0 429 45.9 48.9

High Ch. 651.8 MHz 42.312 0 423 45.3 48.3
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element
THITX2022.05.020 XMt 2022.02.07.0
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 200 kHz Bandwidth, Standalone NB-loT, Low Ch. 617.2 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 42309 ] 0 [ [ 42.3 [ 45.3 [ 48.3
== Keysight Spectrum Analyzer - Element Materials Technology
RL | SENSE:INT] ATGNAUTO [
#Avg Type: RMS
PNO: Fast -w»- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Mkr1 617.177 MHz
Ref Offset 40.8 dB
Ref 60.80 dBm 42.309 dBm
Center 617.200 MHz Span 7.000 MHz
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)
MSG STATUS
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 200 kHz Bandwidth, Standalone NB-loT, Mid Ch. 634.5 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 42882 ] 0 [ [ 42.9 [ 45.9 [ 48.9
w Keysight Spectrum Analyzer - Element Materials Technology
d [ SENSE:INT] ALIGNAUTO | 06:47:52 AM
#Avg Type: RMS TRACE 4
PNO: Fast ~»- Trig: FreeRun Avg|Held: 100/100 TYPEEN ¥
IFGain:Low #Atten: 30 dB
Mkr1 634.488 MHz
Ref Offset 41 dB
Ref 57.00 dBm 42.882 dBm
Span 7. z
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)
MSG STATUS
Report No. NOKI0043.0 Rev.1 EAR-Controlled Data 109/364




OUTPUT POWER - Band 71 NB loT SA
element
TbUTX 202205020 XMt 202202.07.0
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 200 kHz Bandwidth, Standalone NB-IoT, High Ch. 651.8 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 42312 ] 0 423 [ 45.3 [ 48.3 |
=T
ALIGN AUTO i 05:06:37 AM /

[ SENSE:INT]

= Keysight Spectrum Analyzer - Element Materials Technalogy

X RL RE [50Q DC | |

«w. Trig: FreeRun

PNO: Fast
#Atten: 30 dB

IFGain:Low

Ref Offset 40.8 dB
Ref 56.80 dBm

#VBW 3.0 MHz*

Center §51.800 MHz
#Res BW 1.0 MHz

MSG

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 651.777 MHz
42.312 dBm

] Span 7.000 MHz
#Sweep 601.0 ms (601 pts)

STATUS
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OUTPUT POWER - Band 85 NB loT SA

element

XMit 2022.02.07.0

Testing was performed using the mode(s) of operation and configuration(s) noted within the report. The individuals and/or the
organization requesting the test provided the modes, configurations and settings used to complete the evaluation. The actual test
parameters are specified in the test data, this includes items such as investigated frequency range (scanned) and test levels. The
testing methods and performance specifications, as well as the test site used for the evaluation are indicated in the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Block - DC Fairview Microwave SD3239 ANE 2022-03-02 2023-03-02
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17

TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer. The
fundamental emission output power (maximum average conducted output power) was measured using the channels and
modes as called out on the following data sheets. The transmit power was set to its default maximum.

The method in section 5.2.4.4 of ANSI C63.26 was used to make the measurements. This method uses trace averaging
across the ON and OFF times of the EUT transmissions in the spectrum analyzer channel power function using an RMS
detector. Following the measurement a duty cycle correction was applied by adding [10 log (1/D)], where D is the duty cycle
in decimal, to the measured power to compute the average power during the actual transmission times

RF conducted emissions testing was performed only on one port. The AHLOB antenna ports are essentially electrically
identical (the RF power variation between antenna ports is small as shown in this certification testing) and antenna port 2
was selected to perform the testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.

The total average transmit power of all antenna ports was determined per ANSI C63.26-2105 paragraph 6.4.3.1
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element
ToiT 2022.05.02.0 XMit 2022,02.07.0
EUT:|AHLOB Work Order:| NOKI0043
Serial Number: | YK220900029 Date:|19-Aug-22
Customer: | Nokia Solutions and Networks Temperature:|20.6 °C
Attendees: | Mitchell Hill, John Rattanavong Humidity:|53.2% RH
Project:|None Barometric Pres.:| 1016 mbar
Tested by:|Marty Martin Power:|[54 VDC Job Site: [TX07
TEST SPECIFICATIONS Test Method
FCC 27:2022 |ANSI C63.26:2015
RSS-130 Issue 2:2019 |ANSI C63.26:2015
COMMENTS

All measurement path losses were accounted for in the reference level offest including any attenuators, filters and DC blocks. The following is the output power measurements at the radio output ports. The output power
was measured for a single carrier over the carrier channel bandwidth on port 2. The total output power for multiport (2x2, 4x4 MIMO) operation was determined based upon ANSI 63.26 clauses 6.4.3.1 and 6.4.3.2.4 (10 log
a i e al output power for a fo n i er + e

No h al output power for two
DEVIATIONS FROM TEST STANDARD

None
Configuration # 2 W /;/’ 7. -
Signature [; ” k)f
Initial value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
Port 2, LTE, Band 85, 728 MHz - 746 MHz
200 kHz Bandwidth
Standalone NB-loT

Low Ch. 728.2 MHz 42.497 0 425 45.5 48.5

Mid Ch. 737 MHz 42.437 0 42.4 45.4 48.4

High Ch. 745.8 MHz 42.231 0 42.2 45.2 48.2
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Port 2, LTE, Band 85, 728 MHz - 746 MHz, 200 kHz Bandwidth, Standalone NB-loT, Low Ch. 728.2 MHz
Initial value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW

[ [ 42497 ] 0 42.5 [ 45.5 [ 48.5 [

= Keysight Spectrum Analyzer - Element Materials Technology

[ SENSEINT]

ALIGN AUTO |

RL RF |s0@ be.| | |

PNO: Fast -+
IFGain:Low

Ref Offset 41 dB
Ref 61.00 dBm

Center 728.200 MHz
#Res BW 1.0 MHz

Trig: Free Run
#Atten: 30 dB

#VBW 3.0 MHz*

#Avg Type: RMS
Avg|Hold: 1001100

Mkr1 728.223 MHz
42.497 dBm

Span 7.000 MHz
#Sweep 601.0 ms (601 pts)

STATUS

MsG
Port 2, LTE, Band 85, 728 MHz - 746 MHz, 200 kHz Bandwidth, Standalone NB-loT, Mid Ch. 737 MHz
Initial value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
[ [ 42437 ] 0 424 454 [ 48.4 |

' Keysight Spectrum Analyzer - Element Materials Technology

ALIGN AUTO

RL RE | DC |

PNO: Fast —+— Trig: FreeRun

IFGain:Low

Ref Offset41 dB
Ref §7.00 dBm

Center 737.000 MHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

#Avg Type: RMS
Avg|Hold: 100/100

#Atten: 30 dB

Mkr1 737.023 MHz
42.437 dBm

~ Span 7.000 MHz
#Sweep 601.0 ms (601 pts)

STATUS

Report No. NOKI0043.0 Rev.1

EAR-Controlled Data




OUTPUT POWER - Band 85 NB loT SA

THiTx 2022.05.02.0

lement

XMt 2022.02.07.0

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 200 kHz Bandwidth, Standalone NB-loT, High Ch. 745.8 MHz

Initial value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 42231 ] 0 | 42.2 [ 45.2 [ 48.2

L Keysight Spectrum Analyzer - Element Materials Technology.
i RL RE | DC | | [ SENSE:INT] ALGNAUTO [
#Avg Type: RMS
PNO: Fast -+ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 41 dB Mkr1 745.835 MHz

Ref 58.00 dBm 42.231 dBm

Center 745 800 Wiz N N — S E—— SRarTACUOINIE
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS
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OUTPUT POWER - MULTIBAND
MULTICARRIER

element

XMit 2022.02.07.0

Testing was performed using the mode(s) of operation and configuration(s) noted within the report. The individuals and/or the
organization requesting the test provided the modes, configurations and settings used to complete the evaluation. The actual test
parameters are specified in the test data, this includes items such as investigated frequency range (scanned) and test levels. The
testing methods and performance specifications, as well as the test site used for the evaluation are indicated in the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Block - DC Fairview Microwave SD3239 ANE 2022-03-02 2023-03-02
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17

TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer. The
fundamental emission output power (maximum average conducted output power) was measured using the channels and
modes as called out on the following data sheets. The transmit power was set to its default maximum.

The method in section 5.2.4.4 of ANSI C63.26 was used to make the measurements. This method uses trace averaging
across the ON and OFF times of the EUT transmissions in the spectrum analyzer channel power function using an RMS
detector. Following the measurement a duty cycle correction was applied by adding [10 log (1/D)], where D is the duty
cycle in decimal, to the measured power to compute the average power during the actual transmission times.

RF conducted emissions testing was performed only on one port. The AHLOB antenna ports are essentially electrically
identical (the RF power variation between antenna ports is small as shown during 4 port output power testing) and antenna
port 2 was selected to perform the testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and
6.4.

Multicarrier test cases have been developed as shown below:

Multi-Carrier Test Case 1: 3GPP Band 71 Multicarriers _Three LTES carriers using two carriers (with minimum spacing
between carrier frequencies) at the lower band edge (619.5 & 624.5MHz) and a third carrier with maximum spacing
between the other two carrier frequencies (649.5MHz) at the upper band edge. The LTE5S channel bandwidth was selected
to maximize carrier power spectral density. The carriers are operated at maximum power for a total port power of 80 watts
(~26.6W/Band 71 carriers). 3GPP Band 85 carrier is not enabled.

Multi-Carrier Test Case 2: 3GPP Band 71 Multicarriers_ One LTE 20MHz carrier (627.0 MHz) and one LTE 15MHz carrier
(644.5MHz) cover all of the Band 71 bandwidth. The largest channel bandwidth is selected to maximize carrier OBW. The

carriers are operated at maximum power for a total port power of 80 watts (~40W/Band 71 carriers). 3GPP Band 85 carrier
is not enabled.

Multi-Carrier Test Case 3: 3GPP Band 85 Multicarrier_Two LTES5 carriers using two carriers (with maximum spacing
between carrier frequencies) at the lower band edge (730.5MHz) and at the upper band edge (743.5MHz). The LTE5S
channel bandwidth was selected to maximize carrier power spectral density. The carriers are operated at maximum power
for a total port power of 80 watts (~40W/Band 85 carrier). 3GPP Band 71 carrier is not enabled.

Multi-Carrier Test Case 4: 3GPP Band 71 and Band 85 Multicarrier Multiband: Three LTE 5MHz carriers using two carriers
(with minimum spacing between carrier frequencies) at the Band 71 lower band edge (619.5 & 624.5MHz) and a third
carrier with maximum spacing between the other two carrier frequencies (743.5MHz) at the Band 85 upper band edge. The
smallest channel bandwidth was selected to maximize carrier power spectral density. The carriers were operated at
maximum power (~26.6W/ Band 71 carrier and ~26.6W Band 85 carrier) for a total port power of 80 watts.
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OUTPUT POWER - MULTIBAND MULTICARRIER

achieve a total port power of 80 watts. The following is the output power measurements at a single output port.

element
ToiT 2022.05.02.0 XMit 2022.02.07.0
EUT: Work Order: | NOKI0043
Serial Number: 00029 Date:|11-Jul-22
Customer: olutions and Networks Temperature:|20.8 °C
Attendees | Hill, John Rattanavong Humidity:|53.9% RH
Project: Barometric Pres.:[1013 mbar
Tested by:|Marty Martin Power:|54 VDC Job Site: | TX07
TEST SPECIFICATIONS Test Method
FCC 27:2022 |ANSI C63.26:2015
|RSS-130 Issue 2:2019 |ANSI C63.26:2015
COMMENTS
All measurement path losses were d for in the refe level offset including any attenuators, filters and DC blocks. Band 71 / Band 85 carriers were operating at maximum power in each applicable test case to

DEVIATIONS FROM TEST STANDARD

None
Configuration # 2 W ﬁ%f
Signature =
Avg Cond Duty Cycle Avg Cond Avg Cond Limit
Pwr (dBm) Factor (dB) Carrier Pwr (dBm) Band Pwr (dBm) (dBm) Results
LTE Multicarrier Multiband
Port 2
QPSK Modulation
Test Case 1, LTES5 Carrier 1, 619.5 MHz 43.162 0 43.2 N/A Within Tolerance Pass
Test Case 1, LTES5 Carrier 2, 624.5 MHz 43.574 0 43.6 N/A Within Tolerance Pass
Test Case 1, LTES5 Carrier 3, 649.5 MHz 43.424 0 43.4 N/A Within Tolerance Pass
Test Case 2, LTE20 Carrier 1, 627 MHz 45.346 0 45.3 N/A Within Tolerance Pass
Test Case 2, LTE15 Carrier 2, 644.5 MHz 45.406 0 45.4 N/A Within Tolerance Pass
Test Case 3, LTES5 Carrier 1, 730.5 MHz 45.492 0 45.5 N/A Within Tolerance Pass
Test Case 3, LTES Carrier 2, 743.5 MHz 45.372 0 454 N/A Within Tolerance Pass
Test Case 4, LTE5 Band 85 Carrier 1, 743.5 MHz 43.663 0 43.7 N/A Within Tolerance Pass
Test Case 4, LTES5 Band 71 Carrier 1, 619.5 MHz 43.266 0 43.3 N/A Within Tolerance Pass
Test Case 4, LTES5 Band 71 Carrier 2, 624.5 MHz 43.543 0 435 N/A Within Tolerance Pass
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OUTPUT POWER - MULTIBAND MULTICARRIER

element
TbtTx 2022.05.02.0 XMit 2022.02.07.0
LTE Multicarrier Multiband, Port 2, QPSK Modulation, Test Case 1, LTE5 Carrier 1, 619.5 MHz
Avg Cond Duty Cycle Avg Cond Avg Cond Limit
Pwr (dBm) Factor (dB)  Carrier Pwr (dBm) Band Pwr (dBm) (dBm) Results
| [ 43162 ] 0 | 43.2 [ N/A [ Within Tolerance | Pass |
s Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) =] e
RL RF |s0@ bE | | | SENSE:INT] | ALIGN AUTO 1 10:16:25 AM Jul 07, 2022
Center Freq: §19.500000 MHz Radio Std: None
—4— Trig: FreeRun Avg|Hold: 100/100
: 3
Ref Offset 40.28 dB
Ref 48.00 dBm
Center 619.50 MHz ' ) " Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 601.1ms
Channel Power Power Spectral Density
43.16 dBm /5 MHz 36.17 dBm /MHz
MSG STATUS
LTE Multicarrier Multiband, Port 2, QPSK Modulation, Test Case 1, LTE5 Carrier 2, 624.5 MHz
Avg Cond Duty Cycle Avg Cond Avg Cond Limit
Pwr (dBm) Factor (dB)  Carrier Pwr (dBm) Band Pwr (dBm) (dBm) Results
| [ 43574 ] 0 | 43.6 [ N/A [ Within Tolerance | Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) =0
RL RF | | | Sense:nT] | ALIGN AUTO | 10:27:13 AM 1ul0
Center Freq: 6§24.500000 MHz Radioc Std: None
—»—~ Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB Radio Device: BTS
Ref Offset 40.28 dB
Ref 48.00 dBm
pan 20. Fi
#VBW 300 kHz #Sweep 601.1 ms
Channel Power Power Spectral Density
43.57 dBm /5 MHz 36.58 dBm /MHz
MSG STATUS
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OUTPUT POWER - MULTIBAND MULTICARRIER
element
THUTX 202205020 XMit 2022.02.07.0
LTE Multicarrier Multiband, Port 2, QPSK Modulation, Test Case 1, LTE5 Carrier 3, 649.5 MHz
Avg Cond Duty Cycle Avg Cond Avg Cond Limit
Pwr (dBm) Factor (dB) Carrier Pwr (dBm) Band Pwr (dBm) (dBm) Results
43.424 0 43.4 N/A [ Within Tolerance | Pass |
Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) =1
| SENSE:INT] _ ALIGNAUTO | 10:29:09 AM Jul
Radio Std: None

RF | pc |

RL

ow #Atten: 30 dB

Ref Offset 40.28 dB
0

Power Spectral Density

Channel Power

43.42 dBm /5 MHz

~ Center Freq: 649.500000 MHz
—»— Trig: FreeRun Avg|Held: 100/100

#VBW 300 kHz

Radio Device: BTS

Span 20.00 MHz
#Sweep 601.1 ms

36.43 dBm /MHz

:BTS

MSG STATUS

LTE Multicarrier Multiband, Port 2, QPSK Modulation, Test Case 2, LTE20 Carrier 1, 627 MHz

Avg Cond Duty Cycle Avg Cond Avg Cond Limit

Pwr (dBm) Factor (dB) Carrier Pwr (dBm) Band Pwr (dBm) (dBm) Results
45.346 0 45.3 N/A [ Within Tolerance | Pass

' Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) B
| | SENSE:INT] [ /MALIGN OFF I 03:46:44 AM Jul 08, 21
Radio Std: None

pc |

RL RF

#IFGain:Low

Ref Offset 40.28 dB
Ref 51.00 dBm

Channel Power

45.35 dBm /20 MHz

MSG

Center Freq: 627.000000 MHz
—»— Trig: FreeRun Avg|Held: 100/100
#Atten: 30 dB

Radio D

Span 45.00 MHz
#Sweep 601.1 ms

#VBW 1.3 MHz

Power Spectral Density

32.34 dBm /MHz

STATUS

Report No. NOKI0043.0 Rev.1

EAR-Controlled Data 118/364



OUTPUT POWER - MULTIBAND MULTICARRIER

element
TbtTx 2022.05.02.0 XMit 2022.02.07.0
LTE Multicarrier Multiband, Port 2, QPSK Modulation, Test Case 2, LTE15 Carrier 2, 644.5 MHz
Avg Cond Duty Cycle Avg Cond Avg Cond Limit
Pwr (dBm) Factor (dB)  Carrier Pwr (dBm) Band Pwr (dBm) (dBm) Results
[ [ 45406 ] 0 [ 45.4 [ N/A [ Within Tolerance | Pass
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) =] e
X RL RF [ [ i [ A\ATGN OFF | 03:37:06 AM Jul 08, 2022
Radio Std: None
—p— Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB Radio Device: BTS
Ref Offset 40.28 dB
Ref 50.00 dBm
Center 644.50 MHz ' ' Span 35.00 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 601.1ms
Channel Power Power Spectral Density
45.41 dBm /15 MHz 33.65 dBm /MHz
MSG STATUS
LTE Multicarrier Multiband, Port 2, QPSK Modulation, Test Case 3, LTE5 Carrier 1, 730.5 MHz
Avg Cond Duty Cycle Avg Cond Avg Cond Limit
Pwr (dBm) Factor (dB)  Carrier Pwr (dBm) Band Pwr (dBm) (dBm) Results
[ [ 45492 | 0 [ 455 | N/A [ Within Tolerance | Pass |
. Keysight Spectrum Analyzer - Element Materials Technelogy - Points: 1000, Detecter: Average (RMS) =N %]
RL RF DC | | | SENSE:NT| [ auenauto ] 11:04:13 AM Ji 5
Center Freq: 730.500000 MHz Radio Std: None
—s~ Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB Radio Device: BTS
Ref Offset 40.34 dB
Ref 50.00 dB
pan 20. z
#VBW 300 kHz #Sweep 601.1ms
Channel Power Power Spectral Density
45.49 dBm /5 MHz 38.50 dBm /MHz
MSG STATUS
119/364
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OUTPUT POWER - MULTIBAND MULTICARRIER

element

ThiTx 2022.05.02.0

XMit 2022.02.07.0

LTE Multicarrier Multiband, Port 2, QPSK Modulation, Test Case 3, LTE5 Carrier 2, 743.5 MHz

Avg Cond Duty Cycle Avg Cond Avg Cond Limit
Pwr (dBm) Factor (dB)  Carrier Pwr (dBm) Band Pwr (dBm) (dBm) Results
| [ 45372 ] 0 45.4 [ N/A Within Tolerance | Pass
=T

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS)

RL RF | 50 DC [

Ref Offset 40.34 dB
Ref 50.00 dBm

Center 743.50 MHz
#Res BW 100 kHz

Channel Power

45.37 dBm /5 MHz

MSG

SENSE:INT]

ALIGN AUTO I

11:12:13 AM Jul 07, 2022

-+~ Trig: Free Run
: 3

[
Center Freq: 743.500000 MHz

#VBW 300 kHz

Power Spectral Density

38.38 dBm /MHz

STATUS

Avg|Hold: 100/100

Radio Std: None

Span 20.00 MHz
#Sweep 601.1ms

LTE Multicarrier Multiband, Port 2, QPSK Modulation, Test Case 4, LTE5 n85 Carrier 1, 743.5 MHz

Avg Cond Duty Cycle Avg Cond Avg Cond Limit
Pwr (dBm) Factor (dB) Carrier Pwr (dBm) Band Pwr (dBm) (dBm) Results
| | 43.663 0 43.7 N/A [ Within Tolerance | Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) =0 [&]

RL RF ]s00 pc |

Ref Offset 40.34 dB
Ref 48.00 dBm

Center 743.50 MHz
#Res BW 100 kHz

Channel Power

43.66 dBm /5MHz

MSG

SENSE:INT] ALIGN AUTO |

12:01:15 PMJul 02

—»—~ Trig: Free Run

Center Freq: 743.500000 MHz

#Atten: 30 dB

#VBW 300 kHz

Power Spectral Density

36.67 dBm /MHz

STATUS

Avg|Hold: 100/100

Radio Std: None

Radio Device: BTS

Span 20.00 MHz
#Sweep 601.1 ms

Report No. NOKI0043.0 Rev.1

EAR-Controlled Data

120/364




