OUTPUT POWER - MULTIBAND MULTICARRIER

element

TbiTx 2022.05.02.0 XMit 2022.02.07.0

LTE Multicarrier Multiband, Port 2, QPSK Modulation, Test Case 4, LTE5 n71 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
| [ 43266 | 0 [ 433 | N/A [ Within Tolerance | Pass
w Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) =
RL RE O] | | SENsE:NT] B ALIGN AUTO | 11:58:07 AMJulC
Center Freq: 619.500000 MHz Radio Std: None

«w—~ Trig: Free Run Avg|Held: 100/100
Low #Atten: 30 dB Radio Device: BTS

Ref Offset 40.28 dB

Span 20.00 MHz
#VBW 300 kHz #Sweep 601.1 ms

Channel Power Power Spectral Density

43.27 dBm /5 MHz 36.28 dBm /MHz

MSG STATUS

LTE Multicarrier Multiband, Port 2, QPSK Modulation, Test Case 4, LTE5 n71 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
| [ 43543 | 0 [ 43.5 | N/A [ Within Tolerance | Pass |
w Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) B =
RL RE O] | | SENsE:NT] B ALIGN AUTO | 12:05:08 PM1ul 07,2022
Center Freq: 624.500000 MHz Radio Std: None

«w—~ Trig: Free Run Avg|Held: 100/100
# : 3 :BTS

Ref Offset 40.28 dB
Ref 48.00 dBm

Span 20.00 MHz
#VBW 300 kHz #Sweep 601.1 ms

Channel Power Power Spectral Density

43.54 dBm /5 MHz 36.55 dBm /MHz

MsSG STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF
-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.

Because the conducted Output Power was measured using a RMS Average detector, the Peak to Average Power Ratio
(PAPR) was measured to show that the maximum peak-max-hold spectrum to the maximum of the average spectrum does
not exceed the rule part defined limit.

The PAPR measurement method is described in ANSI C63.26 section 5.2.3.4.
The PAPR was measured using the CCDF function of the spectrum analyzer.

Per FCC part 27.50(d)(5) and RSS-130 section 4.6.1, the PAPR limit shall not exceed 13 dB for more than the ANSI
described 0.1% of the time.

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.
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 71 LTE

element
ThtTx 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:|21.4 °C
Att Mitchell Hill, John Rattanavong Humidity:|57% 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 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 W A
Signature ? //kéf
PAPR PAPR
Value (dB) Limit (dB) Results
Port 2, LTE, Band 71, 617 MHz - 652 MHz
5 MHz Bandwidth
256-QAM Modulation
Low Ch. 619.5 MHz 8.25 13 Pass
Mid Ch. 634.5 MHz 8.23 13 Pass
High Ch. 649.5 MHz 8.19 13 Pass
10 MHz Bandwidth
256-QAM Modulation
Low Ch. 622 MHz 8.01 13 Pass
Mid Ch. 634.5 MHz 8.11 13 Pass
High Ch. 647 MHz 8.01 13 Pass
15 MHz Bandwidth
QPSK Modulation
Mid Ch. 634.5 MHz 7.2 13 Pass
16-QAM Modulation
Mid Ch. 634.5 MHz 7.2 13 Pass
64-QAM Modulation
Mid Ch. 634.5 MHz 7.21 13 Pass
256-QAM Modulation
Low Ch. 624.5 MHz 7.52 13 Pass
Mid Ch. 634.5 MHz 7.22 13 Pass
High Ch. 644.5 MHz 7.56 13 Pass
20 MHz Bandwidth
256-QAM Modulation
Low Ch. 627 MHz 7.52 13 Pass
Mid Ch. 634.5 MHz 7.19 13 Pass
High Ch. 642 MHz 7.62 13 Pass
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PEAK TO AVERAGE POWER (PAPR) CCDF -Band 71 LTE

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 256-QAM Modulation, Low Ch. 619.5 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 8.25 | 13 | Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00 DC [ SENSE:INT] _AaueNAUTo. |

11:32:17 AM Jun 20, 2022

i
Center Freq: §19.500000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

45.39 dBm
36.77 % at 0dB

3.63dB
6.68 dB
8.25dB
8.87 dB
9.17 dB
9.26 dB

9.27 dB
54.66 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

ol
0.0001 % 55

Info BW 5.0000 MHz

STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz

PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | 8.23 | 13 | Pass ]
e Keysight Spectrum Analyzer - Power Stat CCDF = || e
RL I RF [soe bc | [ sense:anT] ALIGN AUTO | 03:24:27 AM Jul02, 2022

Average Power

45.69 dBm
36.73 % at 0dB

3.63dB
6.68 dB
8.23dB
8.76 dB
8.79dB
8.81dB

9.07 dB
54.76 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

Center Freq: 634.500000 MHz

—»—~ Trig: Free Run

#IFGain:Low #Atten: 30 dB

Gaussian

0.0001 % 0dB

Info BW 5.0000 MHz

STATUS

Counts:13.0 M/13.0 Mpt

Radio Std: None

Report No. NOKI0043.0 Rev.1

EAR-Controlled Data

124/364



PEAK TO AVERAGE POWER (PAPR) CCDF -Band 71 LTE

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 256-QAM Modulation, High Ch. 649.5 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 8.19 | 13 | Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00 DC [ SENSE:INT] _AaueNAUTo. |

11:59:13 AM Jun 20, 2022

i
Center Freq: 649.500000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

45.44 dBm
36.74 % at 0dB

3.64dB
6.67 dB
8.19dB
8.77 dB
8.99dB
9.08 dB

9.10dB
54.54 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

ol
0.0001 % 55

Info BW 5.0000 MHz

STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, 256-QAM Modulation, Low Ch. 622 MHz

PAPR PAPR
Value (dB) Limit (dB) Results
| | | | 8.01 | 13 | Pass |
o Keysight Spectrum Analyzer - Power Stat CCDF =N =R =

RL | RE |s00 bc |

Average Power

47.44 dBm
37.04 % at 0dB

3.63dB
6.58 dB
8.01dB
8.67 dB
9.05dB
9.22dB

9.26 dB
56.70 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

| sense:nT] |

ALIGN AUTO

09:32:32 AM Jul 01, 2022

Center Freq: §22.000000 MHz

—»—~ Trig: Free Run

#IFGain:Low #Atten: 30 dB

Gaussian

0.0001 % 0dB

Info BW 10.000 MHz

STATUS

Counts:13.0 M/13.0 Mpt

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF -Band 71 LTE

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | [ 8.11 | 13 | Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00 DC [ SENSE:INT] _AaueNAUTo. |

07:17:57 AM Jul 01, 2022

i
Center Freq: §34.500000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

47.25 dBm
36.84 % at 0dB

3.64dB
6.68 dB
8.11dB
8.48 dB
8.51 dB
8.52dB

853 dB
55.78 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

ol
0.0001 % 55

Info BW 10.000 MHz

STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, 256-QAM Modulation, High Ch. 647 MHz

PAPR PAPR
Value (dB) Limit (dB) Results
| | | | 8.01 | 13 | Pass |
o Keysight Spectrum Analyzer - Power Stat CCDF =N =R =

RL | RE |s00 bc |

Average Power

47.38 dBm
37.00 % at 0dB

3.63dB
6.61dB
8.01dB
8.61dB
8.92dB
9.28 dB

9.31dB
56.69 dBm

10.0 %

1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

| sense:nT] |

ALIGN AUTO

09:19:35 AM Jul 01, 2022

Center Freq: 647.000000 MHz

—»—~ Trig: Free Run

#IFGain:Low #Atten: 30 dB

Gaussian

o,
0.0001 % 0dB

Info BW 10.000 MHz

STATUS

Counts:13.0 M/13.0 Mpt

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF -Band 71 LTE

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, QPSK Modulation, Mid Ch. 634.5 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | [ 7.2 [ 13 [ Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00 DC [ SENSE:INT] ___ /M ALIGN OFF |

08:15:37 AM Jun 30, 2022

Center Freq: §34.500000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.38 dBm
37.17 % at 0dB

3.67dB
6.50 dB
7.20dB
7.28 dB
7.32dB
7.35dB

7.35dB
55.73 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

ol
0.0001 % 55

Info BW 15.000 MHz

STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 16-QAM Modulation, Mid Ch. 634.5 MHz

PAPR PAPR
Value (dB) Limit (dB) Results
[ | | | 7.2 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF = || e
RL I RF [soe bc | [ sense:anT] ALIGN AUTO | 08:43:16 AMJun 30,2022

Average Power

48.35 dBm
37.37 % at 0dB

3.65dB
6.48 dB
7.20dB
7.28dB
7.31dB
7.34 dB

7.34 dB
55.69 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

Center Freq: 634.500000 MHz

—»—~ Trig: Free Run

#IFGain:Low #Atten: 30 dB

Gaussian

0.0001 % 0dB

Info BW 15.000 MHz

STATUS

Counts:13.0 M/13.0 Mpt

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF -Band 71 LTE

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 64-QAM Modulation, Mid Ch. 634.5 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | [ 7.21 [ 13 [ Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00 DC [ SENSE:INT] _AaueNAUTo. |

08:45:45 AM Jun 20, 2022

i
Center Freq: §34.500000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.36 dBm
37.33 % at 0dB

3.66 dB
6.46 dB
7.21dB
7.29dB
7.33dB
7.35dB

7.36 dB
55.72 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

o,
0.0001 % 0dB

Info BW 15.000 MHz

MSG STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 256-QAM Modulation, Low Ch. 624.5 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 7.52 I 13 I Pass |
o Keysight Spectrum Analyzer - Power Stat CCDF =N =R =

RL | RE |s00 bc | | sense:nT] _ AauenAuTo |

06:35:31 AM Jul 01, 2022

Center Freq: 624.500000 MHz
—»—~ Trig: Free Run

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

48.49 dBm
37.20 % at 0dB

3.66 dB
6.49 dB
7.52 dB
8.08 dB
8.44 dB
8.60 dB

8.74 dB
57.23 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

0.0001 %!

0dB
Info BW 15.000 MHz

MSG STATUS

Counts:13.0 M/13.0 Mpt

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF -Band 71 LTE

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | [ 7.22 [ 13 [ Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00 DC [ SENSE:INT] _AaueNAUTo. |

08:48:34 AM Jun 20, 2022

i
Center Freq: §34.500000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.34 dBm
37.30 % at 0dB

3.66 dB
6.48 dB
7.22dB
7.30dB
7.34dB
7.37dB

7.38 dB
55.72 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

ol
0.0001 % 55

Info BW 15.000 MHz

MSG STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 256-QAM Modulation, High Ch. 644.5 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 7.56 | 13 | Pass |
o Keysight Spectrum Analyzer - Power Stat CCDF =N =R =

RL | RE |s00 bc | | sense:nT] _ AauenAuTo |

06:16:47 AM Jul 01, 2022

Center Freq: 644.500000 MHz
—»—~ Trig: Free Run

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

48.37 dBm
37.16 % at 0dB

3.67 dB
6.49 dB
7.56 dB
8.12dB
8.43dB
8.57 dB

8.63dB
57.00 dBm

10.0 %

1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

o,
0.0001 % 0dB

Info BW 15.000 MHz

MSG STATUS

Counts:13.0 M/13.0 Mpt

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF -Band 71 LTE

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, 256-QAM Modulation, Low Ch. 627 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | [ 7.52 | 13 | Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00  Dbc [ SENSE:INT] I ALIGN AUTO |

10:26:11 AM Jul 01, 2022

Center Freq: 627.000000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.38 dBm
37.28 % at 0dB

3.65dB
6.45 dB
7.52dB
8.13dB
8.50 dB
9.09dB

9.19dB
57.57 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak
%.0 dB

Info BW 20.000 MHz

STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz

PAPR PAPR
Value (dB) Limit (dB) Results
| | | | 7.19 I 13 I Pass |
o Keysight Spectrum Analyzer - Power Stat CCDF =N =R =

RL | RE |s00 bc |

Average Power

48.31 dBm
37.27 % at 0dB

3.65dB
6.49 dB
7.19dB
7.33dB
7.41dB
7.47 dB

7.49 dB
55.80 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

| sense:nT]

ALIGN AUTO

10:10:55 AM Jul01, 2022

Center Freq: 634.500000 MHz

—»—~ Trig: Free Run

#IFGain:Low #Atten: 30 dB

Gaussian

ol
% 0dB
Info BW 20.000 MHz

STATUS

Counts:13.0 M/13.0 Mpt

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF -Band 71 LTE

elerment

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, 256-QAM Modulation, High Ch. 642 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
[ | | | | 7.62 | 13 | Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF =l e
RL [ RE ]500 DC [ SENSE:INT] ] ALIGN AUTO | 10:45:16 AM Jul01, 2022
Center Freq: 642.000000 MHz Radio Std: None
—4—~ Trig: FreeRun Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.40 dBm
37.19 % at 0dB

10.0 % 3.65dB
1.0% 6.48 dB
01% 7.62dB
0.01 % 8.25dB
0.001% 8.75dB
0.0001 % 8.93dB

Peak 9.04 dB
57.44 dBm

o,
A’OdB

Info BW 20.000 MHz

MSG STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF
-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.

Because the conducted Output Power was measured using a RMS Average detector, the Peak to Average Power Ratio
(PAPR) was measured to show that the maximum peak-max-hold spectrum to the maximum of the average spectrum does
not exceed the rule part defined limit.

The PAPR measurement method is described in ANSI C63.26 section 5.2.3.4.
The PAPR was measured using the CCDF function of the spectrum analyzer.

Per FCC part 27.50(d)(5) and RSS-130 section 4.6.1, the PAPR limit shall not exceed 13 dB for more than the ANSI
described 0.1% of the time.

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.
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 LTE

element
ThtTx 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:|21.2 °C
Att Mitchell Hill, John Rattanavong Humidity:|53.9% RH
Project:[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 |ANSI C63.26:2015
COMMENTS
All loses in the measurment 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“”/—" 57 7.
Signature % Wé’ //é"&f
PAPR Value PAPR Limit
(dB) < (dB) Results
Port 1, LTE, Band 85, 728 MHz - 746 MHz
5 MHz Bandwidth
256-QAM Modulation
Low Ch. 730.5 MHz 8.23 13 Pass
Mid Ch. 737 MHz 8.22 13 Pass
High Ch. 743.5 MHz 8.21 13 Pass
10 MHz Bandwidth
256-QAM Modulation
Low Ch. 733 MHz 8.08 13 Pass
Mid Ch. 737 MHz 8.09 13 Pass
High Ch. 741 MHz 8.11 13 Pass
15 MHz Bandwidth
QPSK Modulation
Mid Ch. 737 MHz 7.23 13 Pass
16-QAM Modulation
Mid Ch. 737 MHz 7.23 13 Pass
64-QAM Modulation
Mid Ch. 737 MHz 7.23 13 Pass
256-QAM Modulation
Low Ch. 735.5 MHz 7.31 13 Pass
Mid Ch. 737 MHz 7.24 13 Pass
High Ch. 738.5 MHz 7.26 13 Pass
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 LTE

lement

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 5 MHz Bandwidth, 256-QAM Modulation, Low Ch. 730.5 MHz
PAPR Value PAPR Limit

(dB) < (dB) Results
| | | | [ 8.23 [ 13 [ Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF i ||
RL [ RE ]500 DC [ SENSE:INT] [ AIGNAUTO [ 08:22:22 AM Jul 02, 2022
Center Freq: 730.500000 MHz Radio Std: None
—»— Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

45.42 dBm
36.79 % at 0dB

10.0 % 3.63dB
1.0% 6.68 dB
0.1% 8.23dB
0.01 % 8.78 dB
0.001% 8.90dB
0.0001 % 8.94dB

Peak 8.96 dB
54.38 dBm

o
AOdB

Info BW 5.0000 MHz

MSG STATUS

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 5 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 737 MHz
PAPR Value PAPR Limit

(dB) < (dB) Results
| | | | | 8.22 | 13 | Pass |
. Keysight Spectrum Analyzer - Power Stat CCDF o[ ]
RL I RE [soq  DC [ SENSE:INT] I ALIGN AUTO | 07:28:32 AM Jul 02, 2022
Center Freq: 737.000000 MHz Radio Std: None
«w~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
45.61 dBm '
36.73 % at 0dB

10.0 % 3.62dB

1.0% 6.66 dB
01% 8.22dB
0.01 % 8.74 dB
0.001% 8.77dB
0.0001 % 8.79dB

Peak 8.80 dB
54.41 dBm

0.001 %}

0.0001 % 0dB

Info BW 5.0000 MHz

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 LTE

TbiTx 2022.05.02.0

meni

XMit 2022.02.07.0

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 5 MHz Bandwidth, 256-QAM Modulation, High Ch. 743.5 MHz
PAPR Value PAPR Limit

(dB) < (dB) Results
[ | | | | 8.21 | 13 | Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF i ||
RL [ RE ]500 DC [ SENSE:INT] [ AIGNAUTO [ 08:48:40 AM Jul 02, 2022
Center Freq: 743.500000 MHz Radio Std: None
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

45.38 dBm
36.79 % at 0dB

10.0 % 3.64 dB
1.0% 6.67 dB
0.1% 8.21dB
0.01 % 8.73dB
0.001% 8.86dB
0.0001 % 8.92dB

Peak 8.96 dB
54.34 dBm

o
AOdB

Info BW 5.0000 MHz

MSG STATUS

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 10 MHz Bandwidth, 256-QAM Modulation, Low Ch. 733 MHz
PAPR Value PAPR Limit

(dB) < (dB) Results
| | | | | 8.08 | 13 | Pass |
. Keysight Spectrum Analyzer - Power Stat CCDF o[ ]
RL I RE [soq  DC [ SENSE:INT] I ALIGN AUTO | 09:36:54 AM Jul 02, 2022
Center Freq: 733.000000 MHz Radio Std: None
«w~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
47.23 dBm |
36.84 % at 0dB

10.0 % 3.65dB

1.0% 6.67 dB
01% 8.08 dB
0.01 % 8.57 dB
0.001% 8.78dB
0.0001 % 8.93dB

Peak 8.98 dB
56.21 dBm

o
0.0001 % 0dB

Info BW 10.000 MHz

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 LTE

TbiTx 2022.05.02.0

meni

XMit 2022.02.07.0

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 10 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 737 MHz
PAPR Value PAPR Limit

(dB) < (dB) Results
| | | | [ 8.09 [ 13 [ Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF i ||
RL [ RE ]500 DC [ SENSE:INT] ] ALIGN AUTO | 09:17:04 AM Jul02, 2022
Center Freq: 737.000000 MHz Radio Std: None
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

47.15 dBm
36.83 % at 0dB

10.0 % 3.63dB
1.0% 6.66 dB
0.1% 8.09 dB
0.01 % 8.47 dB
0.001% 8.54dB
0.0001 % 8.57 dB

Peak 8.60 dB
55.75 dBm

o
AOdB

Info BW 10.000 MHz

MSG STATUS

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 10 MHz Bandwidth, 256-QAM Modulation, High Ch. 741 MHz
PAPR Value PAPR Limit

(dB) < (dB) Results
| | | | | 8.11 | 13 | Pass |
. Keysight Spectrum Analyzer - Power Stat CCDF o[ ]
RL I RE [soq  DC [ SENSE:INT] I ALIGN AUTO | 09:52:36 AM Jul 02, 2022
Center Freq: 741.000000 MHz Radio Std: None
«w~ Trig: FreeRun Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
47.22 dBm '
36.93 % at 0dB

10.0 % 3.65dB

1.0% 6.66 dB
01% 8.11dB
0.01 % 8.53dB
0.001% 8.68dB
0.0001 % 8.83dB

Peak 8.90 dB
56.12 dBm

o
AOdB

Info BW 10.000 MHz

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 LTE

TbiTx 2022.05.02.0

meni

XMit 2022.02.07.0

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 15 MHz Bandwidth, QPSK Modulation, Mid Ch. 737 MHz
PAPR Value PAPR Limit

(dB) < (dB) Results
[ | | | | 7.23 | 13 | Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF i ||
RL [ RE ]500 DC [ SENSE:INT] ] ALIGN AUTO | 05:13:10 AM Jul 02, 2022
Center Freq: 737.000000 MHz Radio Std: None
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.27 dBm
37.20 % at 0dB

10.0 % 3.67 dB
1.0% 6.50 dB
0.1% 7.23dB
0.01 % 7.40 dB
0.001% 7.50dB
0.0001 % 7.55dB

Peak 7.58 dB
55.85 dBm

o
AOdB

Info BW 15.000 MHz

MSG STATUS

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 15 MHz Bandwidth, 16-QAM Modulation, Mid Ch. 737 MHz
PAPR Value PAPR Limit

(dB) < (dB) Results
| | | | | 7.23 | 13 | Pass |
. Keysight Spectrum Analyzer - Power Stat CCDF o[ ]
RL I RE [soq  DC [ SENSE:INT] I ALIGN AUTO | 05:05:54 AM Jul 02, 2022
Center Freq: 737.000000 MHz Radio Std: None
«w~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
48.29 dBm '
37.32 % at 0dB

10.0 % 3.65dB

1.0% 6.51 dB
01% 7.23dB
0.01 % 7.40dB
0.001% 7.49dB
0.0001 % 7.55dB

Peak 7.57 dB
55.86 dBm

o
AOdB

Info BW 15.000 MHz

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 LTE

TbiTx 2022.05.02.0

meni

XMit 2022.02.07.0

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 15 MHz Bandwidth, 64-QAM Modulation, Mid Ch. 737 MHz
PAPR Value PAPR Limit

(dB) < (dB) Results
[ | | | | 7.23 | 13 | Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF i ||
RL [ RE ]500 DC [ SENSE:INT] ] ALIGN AUTO | 04:59:52 AM Jul 02, 2022
Center Freq: 737.000000 MHz Radio Std: None
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.33 dBm
37.18 % at 0dB

10.0 % 3.67 dB
1.0% 6.49 dB
0.1% 7.23dB
0.01 % 7.39dB
0.001% 7.49dB
0.0001 % 7.56 dB

Peak 7.59 dB
55.92 dBm

o
AOdB

Info BW 15.000 MHz

MSG STATUS

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 15 MHz Bandwidth, 256-QAM Modulation, Low Ch. 735.5 MHz
PAPR Value PAPR Limit

(dB) < (dB) Results
| | | | | 7.31 | 13 | Pass |
. Keysight Spectrum Analyzer - Power Stat CCDF o[ ]
RL ] RE [s0a@ DC [ SENSE:INT] [ ALGNAUTO | 06:01:46 AM Jul02, 2022
Center Freq: 735.500000 MHz Radio Std: None
«w~ Trig: FreeRun Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
48.27 dBm '
37.23 % at 0dB

10.0 % 3.66 dB

1.0% 6.52 dB
01% 7.31dB
0.01 % 7.59 dB
0.001% 7.77dB
0.0001 % 7.90dB

Peak 7.94 dB
56.21 dBm f

%oa
Info BW 15.000 MHz

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 LTE

TbiTx 2022.05.02.0

meni

XMit 2022.02.07.0

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 737 MHz
PAPR Value PAPR Limit
(dB) < (dB) Results
[ [ | | [ 7.24 [ 13 [ Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL I RF [s00 DbC [ SENSE:INT] I ALIGN AUTO | 04:51:22 AM Jul 02, 2022

Center Freq: 737.000000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.38 dBm
37.28 % at 0dB

10.0 % 3.66 dB
1.0% 6.51dB
0.1% 7.24 dB
0.01 % 7.40 dB
0.001% 7.49dB
0.0001 % 7.56 dB

Peak 7.58 dB
55.96 dBm f

%0dB
Info BW 15.000 MHz

MSG STATUS

Radio Std: None

Port 1, LTE, Band 85, 728 MHz - 746 MHz, 15 MHz Bandwidth, 256-QAM Modulation, High Ch. 738.5 MHz
PAPR Value PAPR Limit
(dB) < (dB) Results
| | | | | 7.26 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =l s

RL | RE [ 506 DC [ SENSE:INT] ~ AUGNAUTO |

06:32:01 AM Jul 02, 2022

L
Center Freq: 738.500000 MHz
«w~ Trig: FreeRun

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
48.32 dBm '
37.30 % at 0dB

10.0 % 3.67dB

1.0% 6.51 dB
01% 7.26 dB

0.01 % 7.46 dB
0.001% 7.59dB
0.0001 % 7.65dB

Peak 7.68 dB
56.00 dBm

o
0.0001 % 0dB

Info BW 15.000 MHz

STATUS

Counts:13.0 M/13.0 Mpt

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF
- 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.

Because the conducted Output Power was measured using a RMS Average detector, the Peak to Average Power Ratio
(PAPR) was measured to show that the maximum peak-max-hold spectrum to the maximum of the average spectrum does
not exceed the rule part defined limit.

The PAPR measurement method is described in ANSI C63.26 section 5.2.3.4.
The PAPR was measured using the CCDF function of the spectrum analyzer.

Per FCC part 27.50(d)(5) and RSS-130 section 4.6.1, the PAPR limit shall not exceed 13 dB for more than the ANSI
described 0.1% of the time.

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.
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 71 NB loT
GB

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:|20.9 °C
Att Mitchell Hill, John Rattanavong Humidity:|55.1% 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 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 W A
Signature ? //kéf
PAPR PAPR
Value (dB) Limit (dB) Results
Port 2, LTE, Band 71, 617 MHz - 652 MHz
10 MHz Bandwidth
NB loT GB Modulation
Low Ch. 622 MHz 8.01 13 Pass
Mid Ch. 634.5 MHz 7.99 13 Pass
High Ch. 647 MHz 8 13 Pass
15 MHz Bandwidth
NB loT GB Modulation
Low Ch. 624.5 MHz 7.38 13 Pass
Mid Ch. 634.5 MHz 6.86 13 Pass
High Ch. 644.5 MHz 7.44 13 Pass
20 MHz Bandwidth
NB loT GB Modulation
Low Ch. 627 MHz 7.57 13 Pass
Mid Ch. 634.5 MHz 7.12 13 Pass
High Ch. 642 MHz 7.65 13 Pass
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 71 NB

loT GB

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, NB loT GB Modulationn, Low Ch. 622 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
[ | | | | 8.01 | 13 | Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00  Dbc [ SENSE:INT] I ALIGN AUTO |

04:00:29 AM Jul 06, 2022

Center Freq: §22.000000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

47.35 dBm
37.04 % at 0dB

3.64dB
6.59 dB
8.01 dB
8.72dB
9.15dB
9.40dB

9.52dB
56.87 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

o,
0.0001 % 0dB

Info BW 10.000 MHz

STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, NB loT GB Modulation, Mid Ch. 634.5 MHz

PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | 7.99 | 13 | Pass ]
o Keysight Spectrum Analyzer - Power Stat CCDF =N =R =

RL | RE |s00 bc |

Average Power

47.46 dBm
37.04 % at 0dB

3.64dB
6.62 dB
7.99 dB
8.29 dB
8.32dB
8.33dB

8.38 dB
55.84 dBm

10.0 %

1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

| sense:nT]

ALIGN AUTO

03:27:59 AM Jul 06, 2022

Center Freq: 634.500000 MHz

—»—~ Trig: Free Run

#IFGain:Low #Atten: 30 dB

Gaussian

o,
0.0001 % 0dB

Info BW 10.000 MHz

STATUS

Counts:13.0 M/13.0 Mpt

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 71 NB

loT GB

TbiTx 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
PAPR PAPR
Value (dB) Limit (dB) Results
[ [ [ [ [ 8 [ 13 [  Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00  Dbc [ SENSE:INT] I ALIGN AUTO |

04:27:21 AM Jul 06, 2022

Center Freq: 647.000000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

47.34 dBm
37.04 % at 0dB

3.64dB
6.60 dB
8.00dB
8.66 dB
9.05dB
9.31dB

9.51dB
56.85 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

ol
0.0001 % 55

Info BW 10.000 MHz

MSG STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, NB loT GB Modulation, Low Ch. 624.5 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 7.38 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =N =R =

RL | RE |s00 bc | | sense:nT] _ AauenAuTo |

04:53:17 AM Jul 06, 2022 _

Center Freq: §24.500000 MHz
—»—~ Trig: Free Run

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

48.75 dBm
37.50 % at 0dB

3.67 dB
6.33dB
7.38 dB
8.04 dB
8.45dB
8.76 dB

8.90dB
57.65 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

0.0001 %!

0dB
Info BW 15.000 MHz

MSG STATUS

Counts:13.0 M/13.0 Mpt

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 71 NB

loT GB

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth,NB loT GB Modulation, Mid Ch. 634.5 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 6.86 | 13 | Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00 DC [ SENSE:INT] _AaueNAUTo. |

05:06:36 AM Jul 06, 2022

i
Center Freq: §34.500000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.70 dBm
37.51 % at 0dB

3.67dB
6.37 dB
6.86 dB
6.94 dB
6.99 dB
7.04 dB

7.08 dB
55.78 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak
%.0 dB

Info BW 15.000 MHz

MSG STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, NB loT GB Modulation, High Ch. 644.5 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
[ | | | | 7.44 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =N =R =

RL | RE |s00 bc | | sense:nT] _ AauenAuTo |

05:21:43 AM Jul 06, 2022

Center Freq: 644.500000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

48.72 dBm
37.45 % at 0dB

3.67 dB
6.35dB
7.44 dB
8.09 dB
8.61dB
8.95dB

9.20dB
57.92 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

ol
% 0dB
Info BW 15.000 MHz

MSG STATUS

Radio Std: None

Report No. NOKI0043.0 Rev.1 EAR-Controlled Data

144/364



PEAK TO AVERAGE POWER (PAPR) CCDF - Band 71 NB

loT GB

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, NB loT GB Modulation, Low Ch. 627 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | [ 7.57 | 13 | Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00  Dbc [ SENSE:INT] I ALIGN AUTO |

05:52:27 AM Jul 06, 2022

Center Freq: 627.000000 MHz
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.49 dBm
37.33 % at 0dB

3.66 dB
6.42 dB
7.57 dB
8.24 dB
8.68 dB
9.04 dB

9.37 dB
57.86 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

ol
0.0001 % 55

Info BW 20.000 MHz

STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, NB loT GB Modulation, Mid Ch. 634.5 MHz

PAPR PAPR
Value (dB) Limit (dB) Results
[ | | | 7.12 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =N =R =

RL | RE |s00 bc |

Average Power

48.47 dBm
37.32 % at 0dB

3.65dB
6.45 dB
7.12dB
7.29dB
7.39dB
7.46 dB

7.53dB
56.00 dBm

10.0 %

1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

| sense:nT]

ALIGN AUTO

06:07:54 AM Jul 06, 2022 _

Center Freq: 634.500000 MHz

—»—~ Trig: Free Run

#IFGain:Low #Atten: 30 dB

Gaussian

o,
0.0001 % 0dB

Info BW 20.000 MHz

STATUS

Counts:13.0 M/13.0 Mpt

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 71 NB
loT GB

elerment

TbiTx 2022.05.02.0 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
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | [ 7.65 [ 13 [ Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF =l e
RL [ RE ]500 DC [ SENSE:INT] ] ALIGN AUTO | 06:31:09 AM Jul 06, 2022
Center Freq: 642.000000 MHz Radio Std: None
—4—~ Trig: FreeRun Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.54 dBm
37.25 % at 0dB

10.0 % 3.65dB
1.0% 6.42 dB
01% 7.65dB
0.01 % 8.35dB
0.001% 8.90dB
0.0001 % 9.21dB

Peak 9.33 dB
57.87 dBm

o, =
% 0dB
Infa BW 20.000 MHz

MSG STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF
- 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.

Because the conducted Output Power was measured using a RMS Average detector, the Peak to Average Power Ratio
(PAPR) was measured to show that the maximum peak-max-hold spectrum to the maximum of the average spectrum does
not exceed the rule part defined limit.

The PAPR measurement method is described in ANSI C63.26 section 5.2.3.4.
The PAPR was measured using the CCDF function of the spectrum analyzer.

Per FCC part 27.50(d)(5) and RSS-130 section 4.6.1, the PAPR limit shall not exceed 13 dB for more than the ANSI
described 0.1% of the time.

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.
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 NB loT
GB

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: |21 °C
Att Mitchell Hill, John Rattanavong Humidity:|54.1% 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 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 % /4/@ //kof
PAPR PAPR
Value (dB) Limit (dB) Results
Port 2, LTE, Band 85, 728 MHz - 746 MHz
10MHz Bandwidth
NB loT GB
Low Ch. 733 MHz 8.05 13 Pass
Mid Ch. 737 MHz 7.97 13 Pass
High Ch. 741 MHz 7.95 13 Pass
Port 2, LTE, Band 85, 728 MHz - 746 MHz
15MHz Bandwidth
NB loT GB
Low Ch. 735.5 MHz 7.02 13 Pass
Mid Ch. 737 MHz 6.92 13 Pass
High Ch. 738.5 MHz 6.97 13 Pass
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 NB
loT GB

TbiTx 2022.05.02.0

meni

XMit 2022.02.07.0

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 10MHz Bandwidth,NB loT GB, Low Ch. 733 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | [ 8.05 [ 13 [ Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL [ RE ]500 DC [ SENSE:INT] ] ALIGN AUTO | 06:58:39 AM Jul 06, 2022
Center Freq: 733.000000 MHz Radio Std: None
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

47.13 dBm
36.97 % at 0dB

10.0 % 3.64 dB
1.0% 6.60 dB
0.1% 8.05dB
0.01 % 8.62dB
0.001% 8.83dB
0.0001 % 9.01dB

Peak 9.13dB
56.26 dBm

o
AOdB

Info BW 10.000 MHz

MSG STATUS

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 10MHz Bandwidth,NB loT GB, Mid Ch. 737 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 7.97 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =l s
RL I RE [soa bC [ SENSE:INT] I ALIGN AUTO [ 07:55:18 AM Jul 06, 2022
Center Freq: 737.000000 MHz Radio Std: None
«w~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
47.48 dBm '
36.94 % at 0dB

10.0 % 3.63dB

1.0% 6.60 dB
01% 7.97 dB
0.01 % 8.28 dB
0.001% 8.34dB
0.0001 % 8.38dB

Peak 8.41 dB
55.89 dBm

o
0.0001 % 0dB

Info BW 10.000 MHz

STATUS

Report No. NOKI0043.0 Rev.1 EAR-Controlled Data

149/364



PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 NB
loT GB

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 10MHz Bandwidth,NB loT GB, High Ch. 741 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
| | | | [ 7.95 [ 13 [ Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL [ RE ]500 DC [ SENSE:INT] ] ALIGN AUTO | 08:19:29 AM Jul 06, 2022
Center Freq: 741.000000 MHz Radio Std: None
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

47.41 dBm
37.03 % at 0dB

10.0 % 3.63dB
1.0% 6.60 dB
0.1% 7.95dB
0.01 % 8.40dB
0.001% 8.60dB
0.0001 % 8.75dB

Peak 8.79 dB
56.20 dBm

o
0dB
Info BW 10.000 MHz

MSG STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 NB
loT GB

TbiTx 2022.05.02.0

meni

XMit 2022.02.07.0

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 15 MHz Bandwidth, NB loT GB, Low Ch. 735.5 MHz
Value Limit
(dB) < (dB) Results
[ | | | | 7.02 | 13 | Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL [ RE ]500 DC [ SENSE:INT] [ AIGNAUTO [ 09:12:47 AM Jul 06, 2022
Center Freq: 735.500000 MHz Radio Std: None
—»— Trig: FreeRun Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.72 dBm
37.46 % at 0dB

10.0 % 3.67 dB
1.0% 6.33dB
0.1% 7.02dB
0.01 % 7.33dB
0.001% 7.54dB
0.0001 % 7.65dB

Peak 7.71 dB
56.43 dBm

o
% 0dB

Info BW 15.000 MHz

MSG STATUS

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 15 MHz Bandwidth, NB loT GB, Mid Ch. 737 MHz
Value Limit
(dB) < (dB) Results
| | | | | 6.92 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =l s
RL I RE [soq  DC [ SENSE:INT] I ALIGN AUTO | 09:29:34 AM Jul 06, 2022
Center Freq: 737.000000 MHz Radio Std: None
«w~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
48.67 dBm
37.50 % at 0dB

10.0 % 3.68dB

1.0% 6.35dB
01% 6.92 dB
0.01 % 7.10dB
0.001% 7.21dB
0.0001 % 7.29dB

Peak 7.38 dB
56.05 dBm

Info BW 15.000 MHz

STATUS

Report No. NOKI0043.0 Rev.1 EAR-Controlled Data

151/364



PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 NB
loT GB

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 15 MHz Bandwidth, NB loT GB, High Ch. 738.5 MHz
Value Limit
(dB) < (dB) Results
| | | | [ 6.97 [ 13 [ Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL [ RE ]500 DC [ SENSE:INT] [ AIGNAUTO [ 09:52:47 AM Jul 06, 2022
Center Freq: 738.500000 MHz Radio Std: None
—»—~ Trig: FreeRun Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.71 dBm
37.51 % at 0dB

10.0 % 3.68 dB
1.0% 6.35dB
0.1% 6.97 dB
0.01 % 7.20dB
0.001% 7.37dB
0.0001 % 7.51dB

Peak 7.61 dB
56.32 dBm

o
% 0dB

Info BW 15.000 MHz

MSG STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band
71 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.

Because the conducted Output Power was measured using a RMS Average detector, the Peak to Average Power Ratio
(PAPR) was measured to show that the maximum peak-max-hold spectrum to the maximum of the average spectrum does
not exceed the rule part defined limit.

The PAPR measurement method is described in ANSI C63.26 section 5.2.3.4.
The PAPR was measured using the CCDF function of the spectrum analyzer.

Per FCC part 27.50(d)(5) and RSS-130 section 4.6.1, the PAPR limit shall not exceed 13 dB for more than the ANSI
described 0.1% of the time.

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.
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 71 NB loT SA

element
ThtTx 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:|21.4 °C
Att Mitchell Hill, John Rattanavong Humidity:|53.6% RH
Project:[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 |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 W A
Signature Q //é’/;z-'
PAPR PAPR
Value (dB) Limit (dB) Results
Port 2, LTE, Band 71, 617 MHz - 652 MHz
200 kHz Bandwidth
Standalone NB loT
Low Ch. 617.2 MHz 7.12 13 Pass
Mid Ch. 634.5 MHz 7.67 13 Pass
High Ch. 651.8 MHz 7.1 13 Pass
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 71 NB loT SA

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 200 kHz Bandwidth, Standalone NB |oT, Low Ch. 617.2 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
[ [ [ [ [ 712 | 13 | Pass |
ww Keysight Spectrum Analyzer - Power Stat CCDF =l e

RL | RF [s00  Dbc [ SENSE:INT] I ALIGN AUTO |

06:33:41 AM Jul 07, 2022

Center Freq: §17.200000 MHz
—»—~ Trig: Free Run Counts:1.00 M/1.00 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

40.66 dBm
41.15 % at 0dB

3.44 dB
5.99dB
7.12dB
7.89 dB
8.20dB
8.21dB

821dB
48.87 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

ol
0.0001 % 55

Info BW 200.00 kHz

STATUS

Radio Std: None

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 200 kHz Bandwidth, Standalone NB loT, Mid Ch. 634.5 MHz

PAPR PAPR
Value (dB) Limit (dB) Results
[ [ [ | 7.67 | 13 | Pass |
o Keysight Spectrum Analyzer - Power Stat CCDF =N =R =

RL | RE |s00 bc |

Average Power

42.24 dBm
39.65 % at 0dB

3.64dB
6.28 dB
7.67 dB
8.15dB
8.28 dB
8.29dB

842 dB
50.66 dBm

10.0 %

1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

| sense:nT]

ALIGN AUTO

04:56:00 AM Jul 07, 2022 _

Center Freq: 634.500000 MHz

—»—~ Trig: Free Run

#IFGain:Low #Atten: 30 dB

Gaussian

o,
0.0001 % 0dB

Info BW 200.00 kHz

STATUS

Counts:1.00 M/1.00 Mpt

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 71 NB loT SA

elerment

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 6562 MHz, 200 kHz Bandwidth, Standalone NB IoT, High Ch. 651.8 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | [ 7.11 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =l e
X RL | RE [500  DC [ SENSE:INT] [ ALIGN AUTO [ 07:06:38 AM Jul07, 2022
Center Freq: §51.800000 MHz Radio Std: None
—p— Trig: Free Run Counts:1.00 M/1.00 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

40.87 dBm
41.18 % at 0dB

10.0 % 3.43dB
1.0% 5.97 dB
0.1% 7.11dB
0.01% 7.98 dB
0.001% 8.23dB
0.0001 % 8.28dB

Peak 8.32 dB
49.19 dBm

Info BW 200.00 kHz

MSG STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF
- 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.

Because the conducted Output Power was measured using a RMS Average detector, the Peak to Average Power Ratio
(PAPR) was measured to show that the maximum peak-max-hold spectrum to the maximum of the average spectrum does
not exceed the rule part defined limit.

The PAPR measurement method is described in ANSI C63.26 section 5.2.3.4.
The PAPR was measured using the CCDF function of the spectrum analyzer.

Per FCC part 27.50(d)(5) and RSS-130 section 4.6.1, the PAPR limit shall not exceed 13 dB for more than the ANSI
described 0.1% of the time.

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.
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PEAK TO AVERAGE POWER (PAPR) CCDF - 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: |21 °C
Att 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 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
PAPR PAPR
Value (dB) Limit (dB) Results
Port 2, LTE, Band 85, 728 MHz - 746 MHz
200 kHz Bandwidth
Standalone NB loT
Low Ch. 728.2 MHz 7.37 13 Pass
Mid Ch. 737 MHz 741 13 Pass
High Ch. 745.8 MHz 74 13 Pass
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PEAK TO AVERAGE POWER (PAPR) CCDF - 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 IoT, Low Ch. 728.2 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
[ | | | | 7.37 | 13 | Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL I RF [s00 DbC [ SENSE:INT] ] ALIGN AUTO | 09:18:38 AM Jul 07, 2022
Center Freq: 728.200000 MHz Radio Std: None
—»—~ Trig: Free Run Counts:1.00 M/1.00 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

42.00 dBm
39.74 % at 0dB

10.0 % 3.60 dB
1.0% 6.31dB
0.1% 7.37 dB
0.01 % 8.16 dB
0.001% 8.54dB
0.0001 % 8.55dB

Peak 8.55dB
50.55 dBm
0,
£ 0dB
Info BW 200.00 kHz
MSG STATUS
Port 2, LTE, Band 85, 728 MHz - 746 MHz, 200 kHz Bandwidth, Standalone NB IoT, Mid Ch. 737 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
[ [ [ [ | 7.41 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =l s
RL I RE [s0a  bC [ SENSE:INT] I ALIGN AUTO [ 08:55:46 AM Jul 07, 2022
Center Freq: 737.000000 MHz Radio Std: None
«w~ Trig: Free Run Counts:1.00 M/1.00 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %/
42.24 dBm
39.43 % at 0dB

10.0 % 3.60dB

1.0% 6.24 dB
01% 7.41 dB
0.01 % 8.43dB
0.001% 8.60dB
0.0001 % 8.61dB

Peak 8.62 dB
50.86 dBm

0.001 %}

0.0001 % 0dB

Info BW 200.00 kHz

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - Band 85 NB
loT SA

TbiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 200 kHz Bandwidth, Standalone NB IoT, High Ch. 745.8 MHz
PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | [ 74 | 13 | Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL [ RE ]500 DC [ SENSE:INT] = ALIGN AUTO | 08:27:46 AM Jul07, 2022
Center Freq: 745.800000 MHz Radio Std: None
—»—~ Trig: Free Run Counts:1.00 M/1.00 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

42.04 dBm
39.28 % at 0dB

10.0 % 3.70dB
1.0% 6.22 dB
0.1% 7.40 dB
0.01 % 7.86 dB
0.001% 8.27dB
0.0001 % 8.29dB

Peak 8.29 dB
50.33 dBm

o
0dB
Info BW 200.00 kHz

MSG STATUS
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POWER SPECTRAL DENSITY AND EIRP
CALCULATION -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 power spectral density was measured using the channels and modes as called out on the following
data sheets.

The method of ANSI C63.26-2015 section 5.2.4.5 was used to make this measurement.

The RF conducted emission testing was performed on one port. The AHLOB antenna ports are essentially electrically
identical (the RF power variation between antenna ports is small as shown in the “Output Power - All Ports” report section)
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 PSD for all antenna ports (at the radio output) were determined per ANSI C63.26-2015 paragraph 6.4.3.2.4.
The EIRP calculations are based upon ANSI C63.26-2015 paragraphs 6.4 for a four port MIMO base station.

FCC Requirements:

FCC 27.50(c) (3) Fixed and base stations transmitting a signal with an emission bandwidth greater than 1 MHz must not
exceed an ERP of 1000 watts/MHz and an antenna height of 305 m HAAT, except that antenna heights greater than 305 m
HAAT are permitted if power levels are reduced below 1000 watts/MHz ERP in accordance with Table 3 of this section;
FCC 27.50(c) (4) Fixed and base stations located in a county with population density of 100 or fewer persons per square
mile, based upon the most recently available population statistics from the Bureau of the Census, and transmitting a signal
with an emission bandwidth greater than 1 MHz must not exceed an ERP of 2000 watts/MHz and an antenna height of 305
m HAAT, except that antenna heights greater than 305 m HAAT are permitted if power levels are reduced below 2000
watts/MHz ERP in accordance with Table 4 of this section;

Note: EIRP = ERP + 2.15dB
1000 watts = 60.00 dBm, EIRP = (60 dBm + 2.15dB) /MHz = 62.15dBm/MHz or 1640W/MHz
2000 watts = 63.01 dBm, EIRP = (63 dBm + 2.15dB) /MHz = 65.16dBm/MHz or 3280W/MHz

ISED Requirements RSS-130 Section 4.6/SRSP-518 section 5.1:

SRSP-518 section 5.1 Radiated power and antenna height limits for fixed and base stations

21. For fixed and base stations transmitting in accordance with section 4, the maximum permissible equivalent isotropically
radiated power (e.i.r.p.) is 1640 watts and 1640 watts/MHz for a channel bandwidth less than or equal to 1 MHz and greater
than 1 MHz, respectively. These e.i.r.p. limits apply for stations with an antenna height above average terrain (HAAT) up to
305 metres.

22. Fixed and base stations located in geographical areas at a distance greater than 26 km from large or medium population
centres and transmitting in accordance with section 4, may increase their e.i.r.p. up to a maximum of 3280 watts/MHz (i.e. no
more than 3280 watts e.i.r.p. in any 1 MHz band segment), with an antenna HAAT up to 305 metres.
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band

71LTE

element
ToiTx 2022.05.02.0 XMit 2022.02.07.0
AHLOB Work Order: | NOKI0043
K220900029 Date:|11-Jul-22
Nokia Solutions and Networks Temperature: |20.9 °C
Mitchell Hill, John Rattanavong Humidity: | 57.2% RH
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 JANSI C63.26:2015
COMMENTS

All measurement path losses were accounted for in the reference level offest including any attenuators, filters and DC blocks. The PSD was measured while transmitting one carrier on Port 2. The total PSD for multiport (2x2,
4x4 MIMO) operation was determinded based upon ANSI 63.26 clause 6.4.3.2.4 (10 Log Nout). The total PSD for two port operation is single port PSD +3dB [i.e. 10 Log(2)]. The total PSD for four port operation is single port PSD

+6dB [i.e. 10 Log(4)]. The carriers are enabled at maximum power.

DEVIATIONS FROM TEST STANDARD

None
7 - 7,
Configuration # 2 W // oz
Signature é] / éi)f
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
Port 2, LTE, Band 71, 617 MHz - 652 MHz
5 MHz Bandwidth
QPSK Modulation
Low Ch. 619.5 MHz 39.532 0 39.5 425 452
Mid Ch. 634.5 MHz 39.454 0 39.5 425 452
High Ch. 649.5 MHz 39.713 0 39.7 42.7 45.7
16-QAM Modulation
Low Ch. 619.5 MHz 39.85 0 39.9 429 459
Mid Ch. 634.5 MHz 39.845 0 39.8 42.8 459
High Ch. 649.5 MHz 39.896 0 39.9 42.9 45.9
64-QAM Modulation
Low Ch. 619.5 MHz 39.409 0 39.4 424 45.4
Mid Ch. 634.5 MHz 39.26 0 39.3 423 453
High Ch. 649.5 MHz 39.532 0 39.5 425 45.5
256-QAM Modulation
Low Ch. 619.5 MHz 39.351 0 39.4 424 45.4
Mid Ch. 634.5 MHz 39.2 0 39.2 422 452
High Ch. 649.5 MHz 39.305 0 39.3 42.3 45.3
10 MHz Bandwidth
QPSK Modulation
Mid Ch. 634.5 MHz 38.325 0 38.3 41.3 44.3
16-QAM Modulation
Mid Ch. 634.5 MHz 38.614 0 38.6 41.6 44.6
64-QAM Modulation
Mid Ch. 634.5 MHz 38.141 0 38.1 41.1 44.1
256-QAM Modulation
Mid Ch. 634.5 MHz 38.092 0 38.1 41.1 44.1
15 MHz Bandwidth
QPSK Modulation
Mid Ch. 634.5 MHz 37.356 0 37.4 40.4 43.4
16-QAM Modulation
Mid Ch. 634.5 MHz 38.457 0 38.5 415 44.5
64-QAM Modulation
Mid Ch. 634.5 MHz 37.351 0 37.4 40.4 43.4
256-QAM Modulation
Mid Ch. 634.5 MHz 37.376 0 37.4 40.4 43.4
20 MHz Bandwidth
QPSK Modulation
Mid Ch. 634.5 MHz 36.178 0 36.2 39.2 422
16-QAM Modulation
Mid Ch. 634.5 MHz 36.606 0 36.6 39.6 426
64-QAM Modulation
Mid Ch. 634.5 MHz 36.1 0 36.1 39.1 421
256-QAM Modulation
Mid Ch. 634.5 MHz 36.078 0 36.1 39.1 421
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band 71
LTE

element

ThiTx 2022.05.02.0 XMt 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, QPSK Modulation, Low Ch. 619.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB)  dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ [ 39532 ] 0 | 39.5 | 425 [ 455 [

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

Ref Offset 40.28 dB Mkr1 620.583 MHZ

Ref 60.28 dBm 39.532 dBm

Span 10.00 MHz

#VYBW 3.0 MHz* #Sweep 601.0 ms (601 pts)
MSG STATUS
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, QPSK Modulation, Mid Ch. 634.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ [ 39454 | 0 | 39.5 | 425 | 455 I

e Keysight Spectrum Analyzer - Element Materials Technology
RL RE [500 bc | | [ SENSE:INT] ALIGN AUTO

#Avg Type: RMS
ast -~ Trig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB

Mkr1 635.367 MHz
Ref 60.23 tBm 39.454 dBm

Span 10.00 MHz
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MG STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band 71
LTE

element

ThiTx 2022.05.02.0

XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, QPSK Modulation, High Ch. 649.5 MHz

Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ [ 39713 ] 0 [ 39.7 I 42.7 [ 45.7 [

= Keysight Spectrum Analyzer - E\EmsntMatenalsTE(hnDlogy
RL RE ]s0e bc | [ SENSE:INT] ALIGN AUTO x
#Avg Type: RMS
PNO: Fast -»— Irig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4028 dB Mkr1 648.500 MHz

Ref 60.28 dBm 39.713 dBm

Center O — N —— T
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 16-QAM Modulation, Low Ch. 619.5 MHz

Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ [ 39.85 | 0 [ 39.9 I 429 [ 45.9 |

Keysight Spectrum Analyzer - Element Materials Technology
RL DC_| | | SENSE:INT]

11:13:56 AM

ALIGN AUTO i
#Avg Type: RMS
PN Fast -»- Trig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB

Mkr1 620.617 MHZ
Ref 6025 dBm_ 39.850 dBm

Center ST I R I I B STSIEOIM:
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band
71 LTE

element
Tox 202205020 XMit 202202070
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 16-QAM Modulation, Mid Ch. 634.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ [ 39.845 ] 0 | 39.8 | 42.8 [ 45.8 [
ent Materials Technology |
pc | | SENSE:INT] ALIGNAUTO. | 10:38:49 AM_
#Avg Type: RMS
PNO: Fast —+— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Mkr1 635.500 MHz
Ref Offset 40.28 dB
Ref 60.28 dBm 39.845 dBm
Span 10.00 MHz
#VYBW 3.0 MHz* #Sweep 601.0 ms (601 pts)
MSG STATUS
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 16-QAM Modulation, High Ch. 649.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz==PSD  dBm/MHz == PSD dBm/MHz == PSD
[ [ 39.896 | 0 | 39.9 | 42.9 | 45.9 I
e [eysight Spectrum Analyzer - Element Materials Technology
IXi RL RE | SENSE:INT] ALTGNAUTO [
#Avg Type: RMS
Trig: Free Run Avg|Hold: 100100
#Atten: 30 dB
Mkr1 650.333 MHz
Ref Offset 40.28 dB
Ref 60.28 dBm 39.896 dBm
Span 10.00 MHz
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)
MSG STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band 71
LTE

element

ThiTx 2022.05.02.0 XMit 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 64-QAM Modulation, Low Ch. 619.5 MHz

Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
| [ 39409 | 0 | 39.4 I 42.4 [ 45.4 [

= Keysight Spectrum Analyzer - Elernent Materials Technology

RL RE 500 bc | | SENSE:INT] ALIGN AUTO. |

#Avg Type: RMS
Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB

Ref Offset 40.28 dB Mkr1 620.517 MHz

Ref 60.28 dBm 39.409 dBm

enter 615500 WAz — _ S S — T
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 64-QAM Modulation, Mid Ch. 634.5 MHz

Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz==PSD __ dBm/MHz == PSD dBm/MHz == PSD
[ | 39.26 | 0 | 39.3 | 42.3 [ 453 [

Keysight Spectrum Analyzer - Element Materials Technalogy
RL RE I DC | SENSE:INT| ALTGN AUTO |
#Avg Type: RMS
Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB

Mkr1 633.650 MHZ
Rer 8098 dem 39.260 dBm

e enter 634500 AT — - — T
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band 71
LTE

element
ThiTx2022.05020 _ XMit2022.02.07.0
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 64-QAM Modulation, High Ch. 649.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
| [ 39532 | 0 [ 39.5 [ 425 [ 455 [
. Keysight Spectrum Analyzer - Element Materials Technology
RL RE [ 500  DC | | ENSE:: ALGNAUTO [
#Avg Type: RMS
Fast -»— Trig: Free Run Avg|Hold: 100/100
w #Atten: 30 dB
Mkr1 648.400 MHz
Ref Offset 40.28 dB
Ref 60.28 dBm 39.532 dBm
Span 10.00 MHZ
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)
MSG STATUS
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 256-QAM Modulation, Low Ch. 619.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ [ 39351 ] 0 [ 39.4 [ 42.4 [ 45.4 [
Keysight Spectrum Analyzer - Element Materials Technology
SENSE:INT] ALIGNAUTO |
#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100
ow.|| HAmniands DET EEEEY]
Ref Offset 40.28 dB
v Ref 60.28 dBm
b T S — — — 10,00 Wiz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)
MSG STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band 71
LTE

element

ThiTx 2022.05.02.0

XMt 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz

Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
| | 39.2 | 0 | 39.2 I 42.2 [ 45.2 [

. Keysight Spectrum Analyzer - Element Materials Technology
Xi RL RE [500 b | | | SENSE:INT] ALIGNAUTO |
#Avg Type: RMS
«w. Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Ref Offset 40.28 dB Mkr1 635.433 MHz

Ref 60.28 dBm 39.200 dBm

Center S UClr i B — T
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 5 MHz Bandwidth, 256-QAM Modulation, High Ch. 649.5 MHz

Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz==PSD __ dBm/MHz == PSD dBm/MHz == PSD
[ [ 39305 | 0 | 39.3 | 42.3 [ 45.3 I

Keysight Spectrum Analyzer - Element Materials Technology

[ SENSE:INT] ALIGN AUTO |

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

Mkr1 648.367 MHZ
Ref 8028 dBm 39.305 dBm

Center T i S — T
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band 71
LTE

element

ThiTx 2022.05.02.0 XMt 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, QPSK Modulation, Mid Ch. 634.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
| [ 38325 | 0 I 38.3 I 413 [ 443 [

. Keysight Spectrum Analyzer - Element Materials Technology
Xi RL RE [500 b | | SENSE:INT] ALIGNAUTO |
#Avg Type: RMS
«w. Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Mkr1 632.775 MHZ
Ref 8028 dBm 38.325 dBm

Span 15.00 MHz

Center 634.500 MHz I -
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, 16-QAM Modulation, Mid Ch. 634.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
| [ 38614 | 0 | 38.6 | 416 | 44.6 |

= Keysight Spectrum Analyzer - Element Materials Technology.
RL RE | pc |

[ SENSE:INT] ALIGN AUTO |

#Avg Type: RMS
PNO ast ~»— Irig: Free Run Avg|Hold: 100/100
Low #Atten: 30 dB

Ref Offset 40.28 dB
Ref 60.28 dBm

Span 15.00 MHz
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

Center 634.500 MHz

STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band 71
LTE

element

ThiTx 2022.05.02.0

XMt 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, 64-QAM Modulation, Mid Ch. 634.5 MHz

Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ [ 38141 ] 0 [ 38.1 [ 41.1 [ 44.1 [

= Keysight Spectrum Analyzer - Element Materials Technology
LX | [ SENSE:INT] ALIGNAUTO |
#Avg Type: RMS
PNO: Fast -»— Irig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Ref Offset 40.28 dB Mkr1 636.550 MHz
Ref 60.28 dB| 38.141 dBm

e — — —
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band 71

LTE

element

ThiTx 2022.05.02.0

XMt 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 10 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz

Value Duty Cycle Single Port Two Port (2x2 MIMO)  Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ [ 38092 | 0 | 38.1 I 41.1 [ 441 [

= Keysight Spectrum Analyzer - ElamantMatana\sTE(hno\ogy

Xi RL RE [ 500 SENSE:INT]

ALIGN AUTO |

«w. Trig: Free Run
#Atten: 30 dB

Ref Offset 40.28 dB
Ref 60.28 dBm

Center YT T E—
#VBW 3.0 MHz*

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

Mkr1 632.300 MHz
8 092 dBm

Span 15.00 MHz
#Sweep 601.0 ms (601 pts)

STATUS

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

Value Duty Cycle Single Port Two Port (2x2 MIMO)  Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
| | 37.356 | 0 | 37.4 | 40.4 [ 43.4 |

= Keysight Spectrum Analyzer - Element Materials Technology

RL RE | DC | | SENSE:INT]

ALIGN AUTO |

PNO: Fast -»— Irig: FreeRun
IF Low #Atten: 30 dB

Ref Offset 40.28 dB
Ref 60.28 dBm

Center 634.50 MHz
#VBW 3.0 MHz*

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

Mkr1 635.79 MHz
37.356 dBm

~Span 25.00 MHz
#Sweep 601.0 ms (601 pts)

STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band 71
LTE

element
THTx 202205020 XMit 2022.02.070
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 16-QAM Modulation, Mid Ch. 634.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
| [ 38457 | 0 [ 38.5 [ 415 [ 44.5 [
e Keysight Spectrum Analyzer - Element Materials Technology ==
Xl RL RF I DC [ | || SENSE:INT] [ ALIGNAUTO [ 09:09:19 AM 7
#Avg Type: RMS
PNO: Fast —»- Trig: FreeRun Avg|Hold: 100/100
IF! Low #Atten: 30 dB
Mkr1 634.58 MHZ2|
Ref Offset 40.28 dB
Ref 60.28 dBm 38.457 dBm
S Ulni - E— _ B I Span 500 T
#Res BW 1.0 MHz #VEBW 3.0 MHz* #Sweep 601.0 ms (601 pts)
MSG STATUS
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 64-QAM Modulation, Mid Ch. 634.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ [ 37351 ] 0 [ 37.4 [ 40.4 [ 43.4 [
Keysight Spectrum Analyzer - Element Materials Technology
| [ SENSE:INT] ALIGNAUTO | 09:12:07 AM
#Avg Type: RMS
PNO: Fast -w»- Trig: Free Run Avg|Hold: 100/100
IF Low #Atten: 30 dB
Ref Offset 40.28 dB
Ref 60.28 dBm
50 MHz pan 25.00 MHz|
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)
MSG STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band 71
LTE

element

THiTx 2022.05.02.0 XMt 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 15 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO)  Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz==PSD _ dBm/MHz == PSD dBm/MHz == PSD
[ [ 37376 ] 0 | 37.4 | 40.4 [ 43.4 [

s Keysight Spectrum Analyzer - Element Materials Technology
XI RL RE | DC | I [ SENSE:INT] ALIGNAUTO [
#Avg Type: RMS
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 638.63 MHZ
Ref Offset 40.28 dB
Ref 60.28 dBm 37.376 dBm

Span 25.00 MHz
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS.

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, QPSK Modulation, Mid Ch. 634.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO)  Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ [ 36.178 | 0 | 36.2 | 39.2 [ 422

= Keysight Spectrum Analyzer - Element Materials Technology

=8
RL RE s i) | | SENSENT] ALIGN AUTO. | 09:50:28 AM i
#Avg Type: RMS
«w». Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Mkr1 633.39 MHz
Ref 60.23 tBm 36.178 dBm

Span 35.00 MHz
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MG STATUS.
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band
71 LTE

element
ToTx 202205020 XMt 202202070
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, 16-QAM Modulation, Mid Ch. 634.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ [ 36606 | 0 | 36.6 [ 39.6 [ 426 [
e Keysight Spectrum Analyzer - Element Materials Technology
XI RL RE DC | I [ SENSE:INT] ALIGNAUTO. | 09:57:53 AM
#Avg Type: RMS
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Mkr1 628.84 MHz
Ref Offset 40.28 dB
Ref 60.28 dBm 36.606 dBm)
Span 35.00 MHz
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)
MSG STATUS
Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, 64-QAM Modulation, Mid Ch. 634.5 MHz
Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz == PSD dBm/MHz == PSD dBm/MHz == PSD
[ | 36.1 [ 0 | 36.1 [ 39.1 | 42.1 |
e [eysight Spectrum Analyzer - Element Materials Technology
IXi RL RE | 5i [ | SENSENT] ALIGNAUTO [
#Avg Type: RMS
«w». Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB
Mkr1 633.63 MHz
Ref Offset 40.28 dB
Ref 60.28 dBm 36.100 dBm
Span 35.00 MHz
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)
MSG STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band
71 LTE

element

THiTx 2022.05.02.0

XMt 2022.02.07.0

Port 2, LTE, Band 71, 617 MHz - 652 MHz, 20 MHz Bandwidth, 256-QAM Modulation, Mid Ch. 634.5 MHz

Value Duty Cycle Single Port Two Port (2x2 MIMO) Two Port (4x4 MIMO)
dBm/MHz factor (dB) dBm/MHz ==PSD _ dBm/MHz==PSD _ dBm/MHz == PSD
[ [ 36.078 | 0 | 36.1 [ 39.1 [ 42.1 [

o[- ]
SENSE:INT| ALIGNAUTO [ 10:07:20 AM.
#Avg Type: RMS
Fast —»— Irig: FreeRun Avg|Hold: 100100
#Atten: 30 dB

Keysight Spectrum Analyzer - Element Materizls Technology
RL RF ]s0e bc | |

Span 35.00 MHz
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS
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POWER SPECTRAL DENSITY AND EIRP CALCULATION - Band 71
LTE

ment

TblTx 2022.06.03.0 X\t 2022.02.07.0

€

EIRP Calculations

EIRP calculations are needed at each transmitter location to optimize base station operational performance while meeting regulatory requirements. Each cell site installation needs to
consider the power measurements in the radio certification report as well as site specific regulatory requirements (such as antenna height, population density, etc.), site installation
parameters (line loss between antenna and radio, antenna parameters, etc.) and base station operational parameters (MIMO operational setup, carrier power level, channel bandwidth,
modulation type, etc.) to optimize performance. Transmitter output power may be reduced (from maximum) by base station setup parameters. Base station antennas are selected by the

customer.

The base station antenna is selected by the customer and this EIRP calculation is based upon a sample worst case antenna. The EIRP calculation is based upon Commscope antenna
assembly model “FF-65C-R1”. The maximum Band 71 gain (15.7dBi) for this antenna was used for the EIRP calculation. This antenna assembly has a pair of +45° cross-polarized radiators.
The four antenna RF inputs on the antenna assembly are labeled as R1 +45°, R1 -45°, R2 +45° and R2 -45°. The four AHLOB transmitter outputs are connected to the antenna assembly RF

inputs.

Equivalent Isotropically Radiated Power (EIRP) is calculated for four port MIMO (as specified in ANSI C63.26-2015 section 6.4 for uncorrelated output signals) from the results of power
measurements (highest measured PSD for each channel bandwidth type). The maximum antenna gain was used for this calculation. The cable loss between the antenna and transmitter is
site dependent (will not be 0 dB) but for this worst case EIRP calculation 0 dB was used. Calculations of worst-case EIRP for four port MIMO are as follows:

— ... — —_
Worst Case PSD/Antenna Port 399 dBmy/MHz 38.6 dBmyMHz 355 dBm/MHz 36.6 dBmyMHz
Mumber of Ant Ports per Polarization 2 2 2 2
Total PSD par Polarization 425 416 415 39.6
Cable Loss (site dependent) (=] 0dB 0dB 0dB
Dir Gain = Maximum Antenna Gain (Gl 15.7 dBi 15.7 4Bi 15.7 dBi, 15.7 4Bi
See Note 1
L2.6 dBm/MHz 57.2 dBm/MHz 57.2 dBm,/MHz 5532 dBEm,/MHz
EIRP per Polarization ar or ar ar
724 Watts/MHz 537 Wtts/MHz 525 Witts/MHz 339 Watts/MHz
MNumber of Polarizations 2 2 2 2
EIRP Total = E2.5 dBmy/MHz 57.32 dBm,/MHz 57.2 dBm,/MHz 552 dBm,/MHz
R1 #45°and R2 +45° ar or or ar
5ee Note 2 724 Watts/MHz 537 Watts/MHz 525 Watts/MHz 335 Watts/MHz

Note 1: The directional gain is equal to antenna gain since the transmit signals are completely uncorrelated. See ANSI C63.26 sections 6.4.5.2.3b) and 6.4.5.3.1b) for guidance.
Note 2: The EIRP per antenna polarity is required to be below the regulatory limit as described in ANSI C63.26-2015 section 6.4.6.3 b)2) and KDB 662911 D02v01 page 3 example (2) since
the two transmitter outputs to each antenna are 90 degree-phase shifted relative to each other (cross-polarized radiators).

EIRP Calculation Summary

The worst case AHLOB Band 71 four port MIMO EIRP levels using antenna assembly model “FF-65C-R1” are less than the FCC and ISED (65.16 dBm/MHz and 62.15 dBm/MHz) EIRP
Regulatory Limits for all (5, 10, 15 & 20MHz) channel bandwidths.
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POWER SPECTRAL DENSITY AND EIRP
CALCULATION - Band 85 LTE
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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 power spectral density was measured using the channels and modes as called out on the following
data sheets.

The method of ANSI C63.26-2015 section 5.2.4.5 was used to make this measurement.

The RF conducted emission testing was performed on one port. The AHLOB antenna ports are essentially electrically
identical (the RF power variation between antenna ports is small as shown in the “Output Power - All Ports” report section)
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 PSD for all antenna ports (at the radio output) were determined per ANSI C63.26-2015 paragraph 6.4.3.2.4.
The EIRP calculations are based upon ANSI C63.26-2015 paragraphs 6.4 for a four port MIMO base station.

FCC Requirements:

FCC 27.50(c) (3) Fixed and base stations transmitting a signal with an emission bandwidth greater than 1 MHz must not
exceed an ERP of 1000 watts/MHz and an antenna height of 305 m HAAT, except that antenna heights greater than 305 m
HAAT are permitted if power levels are reduced below 1000 watts/MHz ERP in accordance with Table 3 of this section;
FCC 27.50(c) (4) Fixed and base stations located in a county with population density of 100 or fewer persons per square
mile, based upon the most recently available population statistics from the Bureau of the Census, and transmitting a signal
with an emission bandwidth greater than 1 MHz must not exceed an ERP of 2000 watts/MHz and an antenna height of 305
m HAAT, except that antenna heights greater than 305 m HAAT are permitted if power levels are reduced below 2000
watts/MHz ERP in accordance with Table 4 of this section;

Note: EIRP = ERP + 2.15dB
1000 watts = 60.00 dBm, EIRP = (60 dBm + 2.15dB) /MHz = 62.15dBm/MHz or 1640W/MHz
2000 watts = 63.01 dBm, EIRP = (63 dBm + 2.15dB) /MHz = 65.16dBm/MHz or 3280W/MHz

ISED Requirements RSS-130 Section 4.6/SRSP-518 section 5.1:

SRSP-518 section 5.1 Radiated power and antenna height limits for fixed and base stations

21. For fixed and base stations transmitting in accordance with section 4, the maximum permissible equivalent isotropically
radiated power (e.i.r.p.) is 1640 watts and 1640 watts/MHz for a channel bandwidth less than or equal to 1 MHz and greater
than 1 MHz, respectively. These e.i.r.p. limits apply for stations with an antenna height above average terrain (HAAT) up to
305 metres.

22. Fixed and base stations located in geographical areas at a distance greater than 26 km from large or medium population
centres and transmitting in accordance with section 4, may increase their e.i.r.p. up to a maximum of 3280 watts/MHz (i.e. no
more than 3280 watts e.i.r.p. in any 1 MHz band segment), with an antenna HAAT up to 305 metres.
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ToiT 2022.05.02.0 XMit 2022,02.07.0
EUT:|AHLOB Work Order:| NOKI0043
Serial Number: | YK220900029 -Jul-22
Customer: | Nokia Solutions and Networks .5°C
Attendees: | Mitchell Hill, John Rattanavong .1% RH
Project:|None 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 PSD was measured while transmitting one carrier on Port 2. The total PSD for multiport
(2x2, 4x4 MIMO) operation was determinded based upon ANSI 63.26 clause 6.4.3.2.4 (10 Log Nout). The total PSD for two port operation is single port PSD +3dB [i.e. 10 Log(2)]. The total PSD for four port operation is

|sinale port PSD +6dB [i.e. 10 Loa(4)]. The carriers are enabled at i power.
DEVIATIONS FROM TEST STANDARD
None
. x 2
Configuration # 2 W 77 7. -
Signature V/; ” f
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO)  Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/MHz==PSD dBm/MHz==PSD dBm/MHz==PSD
Port 2, LTE, Band 85, 728 MHz - 746 MHz
5 MHz Bandwidth
QPSK Modulation
Low Ch. 730.5 MHz 39.427 0 39.4 42.4 45.4
Mid Ch. 737 MHz 39.211 0 39.2 42.2 45.2
High Ch. 743.5 MHz 39.355 0 39.4 42.4 45.4
16-QAM Modulation
Low Ch. 730.5 MHz 39.791 0 39.8 42.8 45.8
Mid Ch. 737 MHz 39.752 0 39.8 42.8 45.8
High Ch. 743.5 MHz 39.795 0 39.8 42.8 45.8
64-QAM Modulation
Low Ch. 730.5 MHz 39.323 0 39.3 423 45.3
Mid Ch. 737 MHz 39.38 0 39.4 42.4 45.4
High Ch. 743.5 MHz 39.345 0 39.3 423 45.3
256-QAM Modulation
Low Ch. 730.5 MHz 39.237 0 39.2 422 45.2
Mid Ch. 737 MHz 39.363 0 39.4 42.4 45.4
High Ch. 743.5 MHz 39.149 0 39.1 421 45.1
10 MHz Bandwidth
QPSK Modulation
Mid Ch. 737 MHz 38.312 0 38.3 41.3 44.3
16-QAM Modulation
Mid Ch. 737 MHz 39.865 0 39.9 429 45.9
64-QAM Modulation
Mid Ch. 737 MHz 38.211 0 38.2 41.2 44.2
256-QAM Modulation
Mid Ch. 737 MHz 38.164 0 38.2 41.2 44.2
15 MHz Bandwidth
QPSK Modulation
Mid Ch. 737 MHz 37.279 0 37.3 40.3 43.3
16-QAM Modulation
Mid Ch. 737 MHz 38.299 0 38.3 413 44.3
64-QAM Modulation
Mid Ch. 737 MHz 37.401 0 37.4 40.4 43.4
256-QAM Modulation
Mid Ch. 737 MHz 37.458 0 37.5 40.5 435
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Port 2, LTE, Band 85, 728 MHz - 746 MHz, 5 MHz Bandwidth, QPSK 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/MHz==PSD dBm/MHz==PSD dBm/MHz==PSD
| [ [ 39.427 0 39.4 [ 42.4 [ 45.4

o Keysight Spectrum Analyzer - Element Materials Technology
RL RE DC | | | SENSE:INT] ALIGN AUTO |
#Avg Type: RMS
ast -»— Trig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB

Mkr1 731.683 MHZ
39.427 dBm

Ref Offset 40.34 dB
Ref 60.34 dBm

#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS
Port 2, LTE, Band 85, 728 MHz - 746 MHz, 5 MHz Bandwidth, QPSK Modulation, Mid Ch. 737 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/MHz Factor (dB) dBm/MHz==PSD dBm/MHz==PSD dBm/MHz==PSD
| [ | 1 [ 0 | 39.2 [ 422 [ 45.2

e Keysight Spectrum Analyzer - Element Materials Technology

RL RE | D | | I

ALIGN AUTO
#Avg Type: RMS
Avg|Hold: 1001100

SENSE:INT]

PNO: Fast -»- Trig: FreeRun
#Atten: 30 dB

IFGain:Low
Mkr1 737.883 MHz
39.211 dBm

Ref Offset 40.34 dB
Ref 60.34 dBm

.................................................................... SDEDEOOIMAE
#VBW 3.0 MHz* #Sweep 601.0 ms (601 pts)

STATUS.
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Port 2, LTE, Band 85,, 728 MHz - 746 MHz, 5 MHz Bandwidth, QPSK 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/MHz==PSD dBm/MHz==PSD dBm/MHz==PSD
| | [ 39355 | 0 [ 39.4 [ 42.4 [ 45.4 |

08:35:43 AM.

= Keysight Spectrum Analyzer - Element Materials Technology
X RL RE DC | |

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

[ SENSE:INT]

PNO: Fast -—»- Trig: FreeRun
IFG: ow #Atten: 30 dB
Mkr1 742.583 MHz

Ref Offset 40.34 dB 39.355 dBm

Ref 60.34 dBm

B pan 10. z
#Sweep 601.0 ms (601 pts)

Res BW 1.0 MHz #VBW 3.0 MHz*

STATUS.

Port 2, LTE, Band 85, 728 MHz - 746 MHz, 5 MHz Bandwidth, 16-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/MHz==PSD dBm/MHz==PSD dBm/MHz==PSD
[ [ [ 39791 ] 0 [ 39.8 [ 42.8 [ 45.8 |

= Keysight Spectrum Analyzer - Element Materials Technology

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

st —s— Trig: Free Run

PNO: Fa:
IFG: #Atten: 30 dB

ow

Mkr1 731.583 MHz

Ref Offset 40.34 dB 39.791 dBm

Ref 6§0.34 dBm

pan 10. 4
#Sweep 601.0 ms (601 pts)

#VBW 3.0 MHz*

#Res BW 1.0 MHz

STATUS.
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