OUTPUT POWER - BAND 66 LTE

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

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 method in section 5.2.4.4 of ANSI C63.26 was used to make the measurement. This method uses trace averaging
across 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, to the measured power to compute the average power during the actual transmission times.

RF conducted emissions testing was performed on one port. The testing was performed on the same version of
hardware (AHFII) as the original certification test. The AHFIl antenna ports are essentially electrically identical (the RF
power variation between antenna ports is small as shown in the original certification testing) and antenna port 1 was
selected to perform 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 - BAND 66 LTE

element
ThiTx2022.05.02.0 ___ XMit 2022.12.28.0
EUT:|Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order:| NOKI0054
Serial Number:|BL2235N41PG Date:|03/03/2023
Customer:|Nokia of America Corporation Temperature:|24.8°C
Attendees:|John Rattanavong, David Le Humidity:|36%
Project:[None Barometric Pres.:|983.7 mbar
Tested by:|Brandon Hobbs and Jarrod Brenden Power:[54 VDC Job Site: | TX07
TEST SPECIFICATIONS Test Method
FCC 27:2023 |ANSI C63.26:2015
RSS-139 Issue 4:2022 |ANSI C63.26:2015
COMMENTS
All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. The LTE 1.4 MHz carriers are at 20 rier. 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 bandwidthon port 1. The total output power for multiport (2x2 MIMO, 4x4 MIMO)
operation was determined based upon ANSI C63.26 clauses 6.4.3.1 and 6.4.3.2.4 (10 log Nout) The total output power for two port operation is the single port power +3 dB [i.e. 10*log(2)]. The total power for four

port operations is single port power +6 dB [i.e. 10*log(4)].
DEVIATIONS FROM TEST STANDARD

None
Configuration # NOKI0054-2 L 1 __
Signature =z o } \
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/Carrier BW Factor (dB)  dBm/Carrier BW  dBm/Carrier BW dBm/Carrier BW
Band 66 2110 MHz - 2200 MHz, LTE
Port 1
1.4 MHz Bandwidth
QPSK Modulation
Mid Channel 2155 MHz 42.639 0 42.6 45.6 48.6
16-QAM Modulation
Mid Channel 2155 MHz 42.629 0 42.6 45.6 48.6
64-QAM Modulation
Mid Channel 2155 MHz 42.593 0 42.6 45.6 48.6
256-QAM Modulation
Low Channel 2110.7 MHz 42.546 0 425 455 48.5
Mid Channel 2155 MHz 42.602 0 426 456 48.6
High Channel 2199.3 MH: 42.705 0 427 45.7 48.7
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OUTPUT POWER - BAND 66 LTE

THiTX2022.05.020 __ XMit 2022.1228.0
Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, QPSK Modulation, Mid Channel 2155 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/Carrier BW _ Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 42.639 | 0 [ 42.639 | 45.639 [ 48.639 [
s Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) <
RL RE g DC | | | SENSE:INT] B ALIGN AUTO | 10:03:10 AM Mar03, 2023
Center Freq: 2.155000000 GHz Radio Std: None
«w». Trig: Free Run Avg|Hold: 100/100
Low #Atten: 30 dB Radio Device: BTS
Ref Offset41.5 dB
...... Ref 49.00 dBm___ —
e
#Res BW 30 kHz #VBW 91 kHz #Sweep 601.1 ms|
Channel Power Power Spectral Density
42 .64 dBm /1.4 MHz 41.18 dBm /MHz
MSG STATUS
Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 16-QAM Modulation, Mid Channel 2155 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/Carrier BW  Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 42.629 | 0 [ 42.629 | 45.629 [ 48.629 |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detecter: Average (RMS) e e
X RL RF [500  DC | I [ SENSEINT] [ ALIGNAUTO | 10:16:09 AM Mar03, 2023 _
Center Freq: 2.155000000 GHz Radio Std: None
Fi Avg|Hold: 100/100
Radio Device: BTS
Ref Offset41.6 dB
Ref 51.00 dBm
#VBW 91 kHz #Sweep 601.1 ms|
Channel Power Power Spectral Density
42.63 dBm /1.4 MHz 41.17 dBm /MHz
MSG STATUS
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OUTPUT POWER - BAND 66 LTE

ToiTx 202205020 XMit 2022.12.28.0
Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 64-QAM Modulation, Mid Channel 2155 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/Carrier BW _ Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 42.593 | 0 [ 42.593 | 45.593 [ 48.593 [
s Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) <
RL RE g DC | | | SENSE:INT] B ALIGN AUTO | 10:22:25 AM Mar03, 2023
Center Freq: 2.155000000 GHz Radio Std: None
«w». Trig: Free Run Avg|Hold: 100/100
Low #Atten: 30 dB Radio Device: BTS
Ref Offset41.5 dB
...... Ref 49.00 dBm___ —
............................ L Span5000 e
#Res BW 30 kHz #VBW 91 kHz #Sweep 601.1 ms|
Channel Power Power Spectral Density
4259 dBm /1.4 MHz 41.13 dBm /MHz
MSG STATUS
Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Low Channel 2110.7 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/Carrier BW  Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 42.546 | 0 [ 42.546 | 45.546 [ 48.546 |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detecter: Average (RMS) e e
X RL RE [50Q DC | I [ SENSEINT] I ALTGN AUTO. | 10:37:03 AM Mar03, 2023
Center Freq: 2.110700000 GHz Radio Std: None
Trig: Fi Avg|Hold: 100/100
Radio Device: BTS
Ref Offset41.6 dB
Ref 49.00 dBm
#VBW 91 kHz #Sweep 601.1 ms|
Channel Power Power Spectral Density
42.55 dBm /1.4 MHz 41.08 dBm /MHz
MSG STATUS
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OUTPUT POWER - BAND 66 LTE

INEeTt

TbiTx 2022.05.02.0 XMit 2022.12.28.0

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Mid Channel 2155 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)
dBm/Carrier BW _ Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 42.602 | 0 [ 42.602 | 45.602 [ 48.602 [

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detector: Average (RMS) =
RL RF RN | | SENSEINT] 2 ALIGN AUTO. | 10:27:35 AM Mar!

Center Freq: 2.155000000 GHz
«w—~ Trig: Free Run Avg|Held: 100/100

Low #Atten: 30 dB Radio Device: BTS

Radio Std: None

Ref Offset41.6 dB

Center 2.155000 GHz
#Res BW 30 kHz #VBW 91 kHz #Sweep 601.1 ms|

Channel Power Power Spectral Density

42.60 dBm /1.4 MHz 41.14 dBm /mHz

MSG STATUS

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, High Channel 2199.3 MHz
Initial Value Duty Cycle Single Port Two Port (2x2 MIMO) Four Port (4x4 MIMO)

dBm/Carrier BW  Factor (dB) dBm/Carrier BW dBm/Carrier BW dBm/Carrier BW
| [ 42.705 | 0 [ 42.705 | 45.705 [ 48.705 |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1000, Detecter: Average (RMS) e e
RL RF | Q DE] | | SENSEINT] I ALIGN AUTO. | 11:12:49 AM Mar03, 2023

Center Freq: 2.199300000 GHz Radio Std: None
Trig: Fi

Avg|Hold: 100/100
io Device: BTS

Ref Offset41.5 dB
T B

#Res BW 30 kHz #VBW 91 kHz #Sweep 601.1 ms|

Channel Power Power Spectral Density

42.71 dBm /1.4 MHz 41.24 dBm /MHz

MSG STATUS
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OUTPUT POWER - BAND 66 NB-loT-SA

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

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 (AHFII) as the original certification test. The AHFII antenna ports are essentially electrically identical (the RF
power variation between antenna ports is small as shown in the original certification testing) and antenna port 1 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 66 NB-loT-SA

element
TbtTx 2022.05.02.0 XMit 2022.12.28.0
EUT: |Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: | NOKI0054
Serial Number: |BL2235N41PG Date:|03/03/2023
Customer: | Nokia of America Corporation Temperature: [27°C
Attendees: | John Rattanavong, David Le Humidity: | 29.9%
Project: [None Barometric Pres.:
Tested by: |Brandon Hobbs and Jarrod Brenden [ Power:[54 VDC Job Si
TEST SPECIFICATIONS Test Method
FCC 27:2023 JANSI C63.26:2015
RSS-139 Issue 4:2022 JANSI C63.26:2015
COMMENTS

All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. The NB loT SA carriers are enabled at maximum power (20 watts/carrier). 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 bandwidthon port 1. The total output power for multiport
(2x2 MIMO, 4x4 MIMO) operation was determined based upon ANSI C63.26 clauses 6.4.3.1 and 6.4.3.2.4 (10 log Nout) The total output power for two port operation is the single port power +3 dB [i.e.
10*log(2)]. The total power for four port operations is single port power +6 dB [i.e. 10*log(4)]. The NB loT SA carrier power level was reduced from maximum (20 watts/carrier) to meet the 62.15 and 62
dBm/MHz EIRP limits.

DEVIATIONS FROM TEST STANDARD

None
Configuration # NOKI0054-2 — Z/ —_—
Signature <
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
Band 66 2110 MHz - 2200 MHz, NB-loT
Port 1
200 KHz Bandwidth
NTM Modulation
Low Channel 2110.2 MH: 42.012 0 42.0 45.0 48.0
Mid Channel 2155 MHz 42.060 0 421 45.1 48.1
High Channel 2199.8 MH 42.218 0 42.2 45.2 48.2
Band 66 2110 MHz - 2200 MHz, NB-IoT - Reduced Power
Port 1
200 KHz Bandwidth
NTM Modulation
High Channel 2199.8 MH 41.314 0 41.3 44.3 47.3
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OUTPUT POWER - BAND 66 NB-loT-SA

nent

THiTx 2022.05.02.0 XMt 2022.12.28.0

Band 66 2110 MHz - 2200 MHz, NB-loT, Port 1, 200 KHz Bandwidth, NTM Modulation, Low Channel 2110.2 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
| [ 42012 ] 0 [ 42.012 | 45.012 [ 48.012 [

Keysight Spectrum Analyzer - Element Materials Technology
RL RF | DC | | | SENSEINT] ALIGN AUTO ] 09:36:36 AM Mar
#Avg Type: RMS TRAGE]
PNO: Fast -»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.110 200 GHz

Ref Offset 41.5 dB
Ref 61.50 dBm 42.012 dBm

Center 2.110200 GHz Span 3.500 MHz
#Res BW 390 kHz #VBW 1.2 MHz* #Sweep 601.0 ms (601 pts)

STATUS

MSG

Band 66 2110 MHz - 2200 MHz, NB-loT, Port 1, 200 KHz Bandwidth, NTM Modulation, Mid Channel 2155 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
| [ 42.06 | 0 [ 42.06 | 45.06 | 48.06 [

= Keysight Spectrum Analyzer - Element Materials Technology
RL RF | 5i e |

ALIGN AUTO |

#Avg Type: RMS
PNO: Fast —+— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

SENSE:INT]

Mkr1 2.155 012 GHz

Ref Offset 415 dB
Ref 61.50 dBm 42.060 dBm

Center 2.
#Res BW 390 kHz #VBW 1.2 MHz*

MSG STATUS
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OUTPUT POWER - BAND 66 NB-loT-SA

ment

THiTx 2022.05.02.0 XMt 2022.12.28.0

Band 66 2110 MHz - 2200 MHz, NB-loT, Port 1, 200 KHz Bandwidth, NTM Modulation, High Channel 2199.8 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
| [ 42218 ] 0 [ 42.218 | 45.218 [ 48.218 [

Keysight Spectrum Analyzer - Element Materials Technology
RL RE | DC | | SENSE:INT] ALIGN AUTO | 09:51:20 AM
#Avg Type: RMS
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 41.5 dB Mkr1 2.199 800 GHz

Ref 61.50 dBm 42.218 dBm

Center 2.199800 GHz ] Span 3.500 MHz
#Res BW 390 kHz #VBW 1.2 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS

Band 66 2110 MHz - 2200 MHz, NB-loT, Port 1, 200 KHz Bandwidth, NTM Modulation, High Channel 2199.8 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
| [ 41314 | 0 [ 41.314 | 44.314 | 47.314 [

' Keysight Spectrum Analyzer - Element Materials Technology
RL RE DC | | [ SENSE:INT] ALIGN AUTO |
#Avg Type: RMS
PNO: Fast -w»- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.199 788 GHz
Ref 8150 dBm __ 41.314 dBm

Center 2.199800 GHz I ) ' "~ Span 3.500 MHz
#Res BW 390 kHz #VBW 1.2 MHz* #Sweep 601.0 ms (601 pts)

MSG STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF
- BAND n25 5G

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

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 24.232(d) and RSS 133 6.4, 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 (AHFII) as the original certification test. The AHFII antenna ports are essentially electrically identical (the RF
power variation between antenna ports is small as shown in the original certification testing) and antenna port 1 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 n25

5G

element
ThtTx 2022.05.02.0 XMit 2022.12.28.0
EUT: | Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: | NOKI0054
Serial Number: | BL2235N41PG Date: |03/02/2023
Cust :|Nokia of America Corporation Temperature: [23.6°C
Attendees: |David Le, Humidity: [42.3%
Project: |None Barometric Pres.:[977.3 mbar
Tested by: |Brandon Hobbs and Jarrod Brenden Power: |54 VDC Job Site: | TX07
TEST SPECIFICATIONS Test Method
FCC 24E:2022 JANSI C63.26:2015
RSS-133 Issue 6:2013+A1:2018 JANSI C63.26:2015
COMMENTS
All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. Band n25 carriers are enabled as power (80 watts/carrier).
DEVIATIONS FROM TEST STANDARD
None
Configuration # NOKI0054-2 e A}
Signature =
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
Band n25 1930 MHz - 1995 MHz, 5G NR
Port 1
25 MHz Bandwidth
QPSK Modulation
Mid Channel 1962.5 MHz 7.06 13 Pass
16-QAM Modulation
Mid Channel 1962.5 MHz 7.14 13 Pass
64-QAM Modulation
Mid Channel 1962.5 MHz 7.06 13 Pass
256-QAM Modulation
Low Channel 1942.5 MHz 7.62 13 Pass
Mid Channel 1962.5 MHz 7.07 13 Pass
High Channel 1982.5 MH: 7.43 13 Pass
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND n25
5G

TbiTx 2022.05.02.0

ment

XMit 2022.12.28.0

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, QPSK Modulation, Mid Channel 1962.5 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | [ 7.06 [ 13 [ Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL [ RE ]500 DC [ SENSE:INT] [ AIGNAUTO [ 03:39:15 AM Mar03, 2023
Center Freq: 1.962500000 GHz Radio Std: None
—»— Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

48.70 dBm
37.38 % at 0dB

100% 367dB
1.0% 6.43 dB
0.1% 7.06 dB
001% 7.20dB
0.001% 7.28dB E
0.0001 % 7.34dB 0.001 %|

Peak 7.40 dB
56.10 dBm

Info BW 25.000 MHz

MSG STATUS

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 16-QAM Modulation, Mid Channel 1962.5 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ [ [ [ | 7.14 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =l s
RL I RE [soq  DC [ SENSE:INT] [ ALGNAUTO | 03:46:25 AM Mar03, 2023
Center Freq: 1.962500000 GHz Radio Std: None
«w~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
48.62 dBm
37.27 % at 0dB

10.0 % 3.65dB

1.0% 6.46 dB
01% 7.14 dB
0.01 % 7.28 dB
0.001% 7.36dB
0.0001 % 7.41dB

Peak 7.47 dB
56.09 dBm

Info BW 25.000 MHz

STATUS

Report No. NOKI0054.0
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND n25
5G

TbiTx 2022.05.02.0

ment

XMit 2022.12.28.0

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 64-QAM Modulation, Mid Channel 1962.5 MHz

0.1% PAPR PAPR
Value (dB) Limit (dB) Results

| | | | [ 7.06 [ 13 [ Pass |

s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL [ RE ]500 DC [ SENSE:INT] [ AIGNAUTO [ 03:51:47 AM Mar03, 2023
Center Freq: 1.962500000 GHz Radio Std: None
—»— Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power

48.72 dBm
37.39 % at 0dB

10.0 % 3.66 dB
1.0% 6.43 dB
0.1% 7.06 dB
0.01 % 7.20dB
0.001% 7.27dB
0.0001 % 7.32dB

Peak 7.36 dB
56.08 dBm
0.0001 %

Info BW 25.000 MHz

MSG STATUS

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 1942.5 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 7.62 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =l s
RL I RE [soq  DC [ SENSE:INT] [ ALGNAUTO | 04:05:23 AM Mar03, 2023
Center Freq: 1.942500000 GHz Radio Std: None
«w~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Gaussian

Average Power
100 %

48.67 dBm
37.17 % at 0dB

10.0 % 3.65dB

1.0% 6.49 dB
01% 7.62 dB
0.01 % 8.24dB
0.001% 8.59dB
0.0001 % 8.84dB

Peak 8.88 dB
57.55 dBm

o
AOdB

Info BW 25.000 MHz

STATUS

Report No. NOKI0054.0
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND n25
5G

TbiTx 2022.05.02.0

ment

XMit 2022.12.28.0

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Mid Channel 1962.5 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ | | | | 7.07 | 13 | Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL [ RE ]500 DC [ SENSE:INT] [ AIGNAUTO [ 03:56:45 AM Mar03, 2023
Center Freq: 1.962500000 GHz Radio Std: None
—»— Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

48.74 dBm
37.33 % at 0dB

100% 367dB
1.0% 6.42 dB
0.1% 7.07 dB
001% 7.21dB
0.001% 7.29dB E
0.0001 % 7.34dB 0.001 %|

Peak 7.36 dB
56.10 dBm

Info BW 25.000 MHz

MSG STATUS

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 1982.5 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 7.43 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =l s
RL I RE [soq  DC [ SENSE:INT] [ ALGNAUTO | 04:23:28 AM Mar03, 2023
Center Freq: 1.982500000 GHz Radio Std: None
«w~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
48.80 dBm
37.24 % at 0dB

10.0 % 3.66 dB

1.0% 6.50 dB
01% 7.43 dB
0.01 % 7.81dB
0.001% 8.05dB
0.0001 % 8.19dB

Peak 8.22 dB
57.02 dBm

mal
0.0001 % 0dB

Info BW 25.000 MHz

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF
-BAND 25 LTE

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

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 24.232(d) and RSS 133 6.4, 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 (AHFII) as the original certification test. The AHFII antenna ports are essentially electrically identical (the RF
power variation between antenna ports is small as shown in the original certification testing) and antenna port 1 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 25

LTE

element
TbtTx 2022.05.02.0 XMit 2022.12.28.0
EUT: [Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: | NOKI0054
Serial Number: |BL2235N41PG Date:|03/03/2023
Cust :[Nokia of America Corporation Temperature: [24°C
Attend John Rattanavong, David Le Humidity: [37.9%
Project:|None Barometric Pres.:|983.9 mbar
Tested by: |Brandon Hobbs and Jarrod Brenden Power:[54 VDC Job Site: | TX07

TEST SPECIFICAT

ONS

Test Method

FCC 24E:2022

|ANSI C63.26:2015

RSS-133 Issue 6:2013+A1:2018

|ANSI C63.26:2015

COMMENTS

All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. The LTE 1.4 MHz carriers are enabled at 20 watts/carrier.

DEVIATIONS FROM TEST STANDARD

None

Configuration #

NOKI0054-2

Signature
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
Band 25 1930 MHz - 1995 MHz, LTE
Port 1
1.4 MHz Bandwidth
QPSK Modulation
Mid Channel 1962.5 MHz 8.05 13 Pass
16-QAM Modulation
Mid Channel 1962.5 MHz 8.11 13 Pass
64-QAM Modulation
Mid Channel 1962.5 MHz 8.10 13 Pass
256-QAM Modulation
Low Channel 1930.7 MHz 8.08 13 Pass
Mid Channel 1962.5 MHz 8.09 13 Pass
High Channel 1989.3 MH: 8.08 13 Pass
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND 25

LTE

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, QPSK Modulation, Mid Channel 1962.5 MHz

0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | [ 8.05 [ 13 [ Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<

X RL [ RE [s00 DC

SENSE:INT] |

ALIGN AUTO i 11:26:25 AM Mar 03, 2023

#IFGain:Low

Average Power

42.64 dBm
37.13 % at 0dB

10.0 %
1.0 %

0.1 %
0.01%
0.001 %
0.0001 %
Peak

3.62dB
6.56 dB
8.05dB
8.68 dB
8.75dB
8.77 dB
8.78 dB

51.42 dBm

Center Freq: 1.962500000 GHz

—p— Trig: Free Run
#Atten: 30 dB

Info BW 5.0000 MHz

Radio Std: None
Counts:13.0 M/13.0 Mpt

STATUS

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, 16-QAM Modulation, Mid Channel 1962.5 MHz

0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | 8.11 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF EenE <
X RL I RE [soq  DC [ SENSE:INT] | ALIGN AUTO | 11:32:37 AM Mar03, 2023

#IFGain:Low

Center Freq: 1.962500000 GHz

«w. Trig: FreeRun
#Atten: 30 dB

Gaussian

Radio Std: None
Counts:13.0 M/13.0 Mpt

Average Power

42.67 dBm
37.10 % at 0dB

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

3.64dB
6.66 dB
8.11dB
8.68 dB
8.72dB
8.74 dB
8.80dB

51.47 dBm

%

0dB
Info BW 5.0000 MHz

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND 25
LTE

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, 64-QAM Modulation, Mid Channel 1962.5 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | [ 8.1 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<

SENSE:INT] [ ALIGN AUTO |
Center Freq: 1.962500000 GHz

X RL I RF [s00 DbC 11:38:10 AM Mar03, 2023

Radio Std: None

#IFGain:Low

—p— Trig: Free Run
#Atten: 30 dB

Counts:13.0 M/13.0 Mpt

Average Power

42.57 dBm
37.36 % at 0dB

3.58dB
6.60 dB
8.10dB
8.78 dB
8.82dB
8.83dB

8.83dB
51.40 dBm

10.0 %
1.0 %

0.1 %
0.01%
0.001 %
0.0001 %
Peak

Info BW 5.0000 MHz

MSG STATUS

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Low Channel 1930.7 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 8.08 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF EenE <
X RL I RE [soq  DC [ SENSE:INT] | ALIGN AUTO | 03:50:04 AM Mar 04, 2023

Center Freq: 1.830700000 GHz Radio Std: None
«w. Trig: FreeRun Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

42.50 dBm
37.19 % at 0dB

3.64dB
6.59 dB
8.08 dB
8.72dB
8.78 dB
8.80 dB

8.82dB
51.32 dBm

10.0 %

1.0%
0.1%
0.01%
0.001 %
0.0001 %
Peak

0
A]DdB

Info BW 5.0000 MHz

MSG STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND 25
LTE

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Mid Channel 1962.5 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 8.09 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<

SENSE:INT] [ ALIGN AUTO |
Center Freq: 1.962500000 GHz

X RL I RF [s00 DbC 11:51:58 AM Mar03, 2023

Radio Std: None

#IFGain:Low

—p— Trig: Free Run
#Atten: 30 dB

Counts:13.0 M/13.0 Mpt

Average Power

42.59 dBm
37.23 % at 0dB

3.65dB
6.59 dB
8.09dB
8.73dB
8.78 dB
8.81 dB

8.82dB
51.41 dBm

10.0 %
1.0 %

0.1 %
0.01%
0.001 %
0.0001 %
Peak

Info BW 5.0000 MHz

MSG STATUS

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, High Channel 1989.3 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 8.08 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF EenE <
X RL I RE [soq  DC [ SENSE:INT] | ALIGN AUTO | 04:26:37 AM Mar04, 2023

Center Freq: 1.989300000 GHz Radio Std: None
«w. Trig: FreeRun Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

42.92 dBm
37.25 % at 0dB

3.64dB
6.58 dB
8.08 dB
8.73dB
8.79dB
8.81dB

8.82dB
51.74 dBm

10.0 %

1.0%
0.1%
0.01%
0.001 %
0.0001 %
Peak

0
A]DdB

Info BW 5.0000 MHz

MSG STATUS

Report No. NOKI0054.0
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PEAK TO AVERAGE POWER (PAPR) CCDF -
BAND 25 NB-loT-SA

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

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 24.232(d) and RSS 133 6.4, 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 (AHFII) as the original certification test. The AHFII antenna ports are essentially electrically identical (the RF
power variation between antenna ports is small as shown in the original certification testing) and antenna port 1 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 25 NB-
loT-SA

elemen
ThtTx 2022.05.02.0 XMit 2022.12.28.0
EUT: | Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: |NOKI0054
Serial Number: |BL2235N41PG Date: |03/03/2023
Customer: [Nokia of America Corporation Temperature: [26.4°C
Attend. John Rattanavong, David Le Humidity: [31%
Project: [None Barometric Pres.:[983.8 mbar
Tested by:|Brandon Hobbs and Jarrod Brenden [ Power:[54 vDC Job Site: | TX07

TEST SPECIFICAT

IONS

Test Method

FCC 24E:2022

JANSI C63.26:2015

RSS-133 Issue 6:2013+A1:2018

JANSI C63.26:2015

COMMENTS

All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. The NB loT SA carrieres are enabled at maximum power (20

watts/carrier).

DEVIATIONS FROM TEST STANDARD

None
Configuration # NOKI0054-2 . ——
Signature %
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
Band 25 1930 MHz - 1995 MHz, NB-loT
Port 1
200 KHz Bandwidth
NTM Modulation
Low Channel 1930.2 MHz 7.42 13 Pass
Mid Channel 1962.5 MHz 7.33 13 Pass
High Channel 1994.8 MH:. 6.82 13 Pass
Report No. NOKI0054.0 88/197



PEAK TO AVERAGE POWER (PAPR) CCDF - BAND 25 NB-

loT-SA

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 25 1930 MHz - 1995 MHz, NB-IoT, Port 1, 200 KHz Bandwidth, NTM Modulation, Low Channel 1930.2 MHz

0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | [ 7.42 [ 13 [ Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
Xi RL I RE [soe DbC SENSE:INT] I ALIGN AUTO | 07:24:00 AM Mar04, 2023

#IFGain:Low

Average Power

42.13 dBm
37.84 % at 0dB

10.0 %
1.0 %

0.1 %
0.01%
0.001 %
0.0001 %
Peak

3.76 dB
6.56 dB
7.42 dB
7.48 dB
7.51dB
7.55dB
7.93dB

50.06 dBm

0.0001 %'

Center Freq: 1.830200000 GHz

—p— Trig: Free Run
#Atten: 20 dB

0dB
Info BW 5.0000 MHz

Radio Std: None
Counts:13.0 M/13.0 Mpt

STATUS

Band 25 1930 MHz - 1995 MHz, NB-loT, Port 1, 200 KHz Bandwidth, NTM Modulation, Mid Channel 1962.5 MHz

0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | 7.33 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF EenE <
X RL I RE [soq  DC [ SENSE:INT] | ALIGN AUTO | 09:10:06 AM Mar 04, 2023

Average Power

42.23 dBm
37.96 % at 0dB

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

3.75dB
6.55 dB
7.33dB
7.38dB
7.40 dB
7.41dB
7.59 dB

49.82 dBm

#IFGain:Low

Center Freq: 1.962500000 GHz

«w. Trig: FreeRun
#Atten: 20 dB

Gaussian

o]
Info BW 5.0000 MHz

Radio Std: None
Counts:13.0 M/13.0 Mpt

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND 25 NB-
loT-SA

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 25 1930 MHz - 1995 MHz, NB-loT, Port 1, 200 KHz Bandwidth, NTM Modulation, High Channel 1994.8 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ | | | | 6.82 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<

08:44:20 AM Mar 04, 2023
Radio Std: None

SENSE:INT] [ ALIGN AUTO |

Center Freq: 1.994800000 GHz
—p— Trig: Free Run Counts:13.0 M/13.0 Mpt
#Atten: 20 dB

X RL [ RF [500 DC [

#IFGain:Low

Average Power

42.45 dBm
38.82 % at 0dB

10.0% 3.69dB

1.0 %

0.1 %
0.01%
0.001 %
0.0001 %
Peak

6.22 dB
6.82 dB
6.89 dB
6.92 dB
6.95dB
6.99 dB

49.44 dBm

“0dB
Info BW 5.0000 MHz

MSG STATUS

Report No. NOKI0054.0
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PEAK TO AVERAGE POWER (PAPR) CCDF
- BAND n66 5G

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

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 24.232(d) and RSS 133 6.4, the PAPR limit shall not exceed 13 dB for more than the ANSI described
0.1% of the time.

Per FCC part 27.50(d)(5) and RSS-139 6.5, the peak-to-average power ratio (PAPR) shall not exceed 13dB.

RF conducted emissions testing was performed only on one port. All four AHFIl antenna ports are essentially electrically
identical (the RF power variation between antenna ports is small as shown in the original certification testing) and
antenna port 1 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 n66
5G

element
ThtTx 2022.05.02.0 XMit 2022.12.28.0
EUT: |Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: [NOKI0054
Serial Number: |BL2235N41PG Date: |03/02/2023
Customer: |Nokia of America Corporation Temperature: |23.8°C
Attendees: [John Rattanavong, David Le Humidity: (41.8%
Project: |[None Barometric Pres.:|977.6 mbar
Tested by:|Brandon Hobbs and Jarrod Brenden I Power:[54 VDC Job Site: [TX07
TEST SPECIFICATIONS Test Method
FCC 27:2023 |ANSI C63.26:2015
RSS-139 Issue 4:2022 |ANSI C63.26:2015

COMMENTS
All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. Band n66 carriers are enabled as maximum power (80 watts/carrier).

DEVIATIONS FROM TEST STANDARD

None
Configuration # NOKI0054-2 - e e 42 ==
Signature = 2% - } \
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
Band n66 2110 MHz - 2200 MHz, 5G NR
Port 1
25 MHz Bandwidth
QPSK Modulation
Mid Channel 2155 MHz 7.07 13 Pass
16-QAM Modulation
Mid Channel 2155 MHz 7.14 13 Pass
64-QAM Modulation
Mid Channel 2155 MHz 7.07 13 Pass
256-QAM Modulation
Low Channel 2122.5 MHz 7.18 13 Pass
Mid Channel 2155 MHz 7.08 13 Pass
High Channel 2187.5 MH: 7.16 13 Pass
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND n66
5G

TbiTx 2022.05.02.0

ment

XMit 2022.12.28.0

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, QPSK Modulation, Mid Channel 2155 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ | | | | 7.07 | 13 | Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL [ RE ]500 DC [ SENSE:INT] [ AgeNAUTO ] 05:28:48 AM Mar03, 2023
Center Freq: 2.155000000 GHz Radio Std: None
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

48.68 dBm
37.35 % at 0dB

10.0 % 3.67 dB
1.0% 6.42 dB
0.1% 7.07 dB
0.01 % 7.18 dB
0.001% 7.23dB
0.0001 % 7.25dB

Peak 7.25dB
55.93 dBm

Info BW 25.000 MHz

MSG STATUS

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 16-QAM Modulation, Mid Channel 2155 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ [ [ [ | 7.14 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =l s
RL I RE [soq  DC [ SENSE:INT] [ ALGNAUTO | 05:32:25 AM Mar03, 2023
Center Freq: 2.155000000 GHz Radio Std: None
«w~ Trig: FreeRun Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
48.64 dBm |
37.37 % at 0dB

10.0 % 3.67dB

1.0% 6.46 dB
01% 7.14 dB
0.01 % 7.25dB
0.001% 7.30dB
0.0001 % 7.32dB

Peak 7.34 dB
55.98 dBm

Info BW 25.000 MHz

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND n66
5G

TbiTx 2022.05.02.0

ment

XMit 2022.12.28.0

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 64-QAM Modulation, Mid Channel 2155 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ | | | | 7.07 | 13 | Pass |
s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL [ RE ]500 DC [ SENSE:INT] [ AgeNAUTO ] 05:37:43 AM Mar03, 2023
Center Freq: 2.155000000 GHz Radio Std: None
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

48.72 dBm
37.38 % at 0dB

10.0%  3.67dB
1.0%  6.43dB
01%  7.07dB
0.01%  7.18dB
0.001% 7.22dB :
0.0001% 7.25dB 0.001 %|

Peak 7.26 dB
55.98 dBm

@2l
0.0001 % 0dB

Info BW 25.000 MHz

MSG STATUS

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 2122.5 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 7.18 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =l s
RL I RE [soq  DC [ SENSE:INT] [ ALGNAUTO | 05:49:44 AM Mar03, 2023
Center Freq: 2.122500000 GHz Radio Std: None
«w~ Trig: FreeRun Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

48.90 dBm
37.29 % at 0dB

10.0 % 3.66 dB

1.0% 6.42 dB
01% 7.18 dB
0.01 % 7.50 dB
0.001% 7.70dB
0.0001 % 7.84dB

Peak 7.93dB
56.83 dBm

Info BW 25.000 MHz

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND n66
5G

TbiTx 2022.05.02.0

ment

XMit 2022.12.28.0

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Mid Channel 2155 MHz

0.1% PAPR PAPR
Value (dB) Limit (dB) Results

| | | | [ 7.08 [ 13 [ Pass |

s Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
RL [ RE ]500 DC [ SENSE:INT] [ AgeNAUTO ] 05:42:06 AM Mar 03, 2023
Center Freq: 2.155000000 GHz Radio Std: None
—»—~ Trig: Free Run Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

48.73 dBm
37.33 % at 0dB

100% 367dB
1.0% 6.44 dB
0.1% 7.08 dB
001% 7.19dB
0.001% 7.23dB E
0.0001 % 7.25dB 0.001 %|

Peak 7.26 dB
55.99 dBm

Info BW 25.000 MHz

MSG STATUS

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 2187.5 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 7.16 | 13 | Pass |
e Keysight Spectrum Analyzer - Power Stat CCDF =l s
RL I RE [soq  DC [ SENSE:INT] [ ALGNAUTO | 05:54:34 AM Mar03, 2023
Center Freq: 2.187500000 GHz Radio Std: None
«w~ Trig: FreeRun Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %;
48.89 dBm |
37.37 % at 0dB

10.0 % 3.67dB

1.0% 6.44 dB
01% 7.16 dB
0.01 % 7.43dB
0.001% 7.63dB
0.0001 % 7.79dB

Peak 7.82dB
56.71 dBm

Info BW 25.000 MHz

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF
- BAND 66 LTE

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

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 24.232(d) and RSS 133 6.4, the PAPR limit shall not exceed 13 dB for more than the ANSI described 0.1%
of the time.

Per FCC part 27.50(d)(5) and RSS-139 6.5, the peak-to-average power ratio (PAPR) shall not exceed 13dB.

RF conducted emissions testing was performed only on one port. All four AHFII antenna ports are essentially electrically
identical (the RF power variation between antenna ports is small as shown in the original certification testing) and antenna
port 1 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 66

LTE

element
ThtTx 2022.05.02.0 XMit 2022.12.28.0
EUT: | Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: |NOKI0054
Serial Number: |BL2235N41PG Date: |03/03/2023
Customer: [Nokia of America Corporation Temperature: [24.9°C
Attend. John Rattanavong, David Le Humidity: [ 35.8%
Project: [None Barometric Pres.:[983.6 mbar
Tested by: |Brandon Hobbs and Jarrod Brenden Power:|54 VDC Job Site: | TX07
TEST SPECIFICATIONS Test Method
FCC 27:2023 JANSI C63.26:2015

RSS-139 Issue 4:2022

JANSI C63.26:2015

COMMENTS

All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. The LTE 1.4 MHz carriers are enabled at 20 watts/carrier.

DEVIATIONS FROM TEST STANDARD

None
Configuration # NOKI0054-2 e il
Signature =
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
Band 66 2110 MHz - 2200 MHz, LTE
Port 1
1.4 MHz Bandwidth
QPSK Modulation
Mid Channel 2155 MHz 8.13 13 Pass
16-QAM Modulation
Mid Channel 2155 MHz 8.22 13 Pass
64-QAM Modulation
Mid Channel 2155 MHz 8.16 13 Pass
256-QAM Modulation
Low Channel 2110.7 MHz 8.08 13 Pass
Mid Channel 2155 MHz 8.09 13 Pass
High Channel 2199.3 MH: 8.08 13 Pass
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND 66

LTE

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, QPSK Modulation, Mid Channel 2155 MHz

0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | | 8.13 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<

X RL [ RE [s00 DC

SENSE:INT] |

ALIGN AUTO i

10:08:32 AM Mar 03, 2023

#IFGain:Low

Average Power

42.59 dBm
36.72 % at 0dB

Center Freq: 2.155000000 GHz

—p— Trig: Free Run
#Atten: 30 dB

Counts:13.0 M/13.0 Mpt

Radio Std: None

10.0 %
1.0 %

0.1 %
0.01%
0.001 %
0.0001 %
Peak

3.64 dB
6.63 dB
8.13dB
8.68 dB
8.74 dB
8.75dB
8.75dB

51.34 dBm
%

od
Info BW 5.0000 MHz

STATUS

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 16-QAM Modulation, Mid Channel 2155 MHz

0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 8.22 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF EenE <
X RL I RE [soq  DC [ SENSE:INT] | ALIGN AUTO | 10:18:46 AM Mar (03, 2023

#IFGain:Low

Average Power

42.62 dBm
36.98 % at 0dB

3.62dB
6.67 dB
8.22dB
8.70dB
8.74 dB
8.76 dB

8.76 dB
51.38 dBm

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

%

Center Freq: 2.155000000 GHz

«w. Trig: FreeRun
#Atten: 30 dB

Gaussian

0dB
Info BW 5.0000 MHz

Counts:13.0 M/13.0 Mpt

STATUS

Radio Std: None
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND 66
LTE

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 64-QAM Modulation, Mid Channel 2155 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 8.16 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<

SENSE:INT] [ ALIGN AUTO |

Center Freq: 2.155000000 GHz
—p— Trig: Free Run Counts:13.0 M/13.0 Mpt
#Atten: 30 dB

X RL I RF [s00 DbC 10:24:26 AM Mar03, 2023

Radio Std: None

#IFGain:Low

Average Power

42.60 dBm
36.94 % at 0dB

3.61dB
6.58 dB
8.16 dB
8.71dB
8.75dB
8.77 dB

8.79dB
51.39 dBm

10.0 %
1.0 %

0.1 %
0.01%
0.001 %
0.0001 %
Peak

Info BW 5.0000 MHz

MSG STATUS

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Low Channel 2110.7 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 8.08 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF EenE <
X RL I RE [soq  DC [ SENSE:INT] | ALIGN AUTO | 10:38:58 AM Mar03, 2023

Center Freq: 2.110700000 GHz Radio Std: None
«w. Trig: FreeRun Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

42.53 dBm
36.77 % at 0dB

3.64dB
6.59 dB
8.08 dB
8.71dB
8.77 dB
8.78 dB

8.80dB
51.33 dBm

10.0 %

1.0%
0.1%
0.01%
0.001 %
0.0001 %
Peak

ol
0dB
Info BW 5.0000 MHz

MSG STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND 66
LTE

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Mid Channel 2155 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 8.09 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
X RL I RF [s00 DbC SENSE:INT] I ALIGN AUTO | 10:20:20 AM Mar03, 2023

#IFGain:Low

Center Freq: 2.155000000 GHz

—p— Trig: Free Run
#Atten: 30 dB

Radio Std: None
Counts:13.0 M/13.0 Mpt

Average Power

42.58 dBm
36.81 % at 0dB

3.65dB
6.59 dB
8.09dB
8.71dB
8.76 dB
8.77 dB

8.95dB
51.53 dBm

10.0 %
1.0 %

0.1 %
0.01%
0.001 %
0.0001 %
Peak

ol
0.0001 % 0dB

Info BW 5.0000 MHz

MSG STATUS

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, High Channel 2199.3 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
| | | | | 8.08 | 13 | Pass |
= Keysight Spectrum Analyzer - Power Stat CCDF EenE <
X RL I RE [soq  DC [ SENSE:INT] | ALIGN AUTO | 11:14:30 AM Mar03, 2023

Center Freq: 2.199300000 GHz Radio Std: None

«w. Trig: FreeRun Counts:13.0 M/13.0 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

42.66 dBm
36.70 % at 0dB

3.64dB
6.59 dB
8.08 dB
8.71dB
8.77 dB
8.79dB

8.83dB
51.49 dBm

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

o]
Info BW 5.0000 MHz

MSG STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF
- BAND 66 NB-loT-SB

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

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 24.232(d) and RSS 133 6.4, the PAPR limit shall not exceed 13 dB for more than the ANSI described 0.1% of
the time.

Per FCC part 27.50(d)(5) and RSS-139 6.5, the peak-to-average power ratio (PAPR) shall not exceed 13dB.

RF conducted emissions testing was performed only on one port. All four AHFIl antenna ports are essentially electrically

identical (the RF power variation between antenna ports is small as shown in the original certification testing) and antenna
port 1 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 66 NB-
loT-SB

element
ThtTx 2022.05.02.0 XMit 2022.12.28.0
EUT: | Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: | NOKI0054
Serial Number: |[BL2235N41PG Date:|03/03/2023
Customer: | Nokia of America Corporation Temperature: |27°C
Attendees: [John Rattanavong, David Le Humidity: |29.8%
Project: |None Barometric Pres.:|984 mbar
Tested by: |Brandon Hobbs and Jarrod Brenden [ Power:[54 VDC Job Site: | TX07
TEST SPECIFICATIONS Test Method
FCC 27:2023 |ANSI C63.26:2015
RSS-139 Issue 4:2022 JANSI C63.26:2015
COMMENTS

All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. The NB loT SA carriers are enabled at maximum power (20 watts/carrier).

DEVIATIONS FROM TEST STANDARD

None
Configuration # NOKI0054-2 — — —_— } i
Signature - i
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
Band 66 2110 MHz - 2200 MHz, NB-loT
Port 1
200 KHz Bandwidth
NTM Modulation
Low Channel 2110.2 MH: 7.58 13 N/A
Mid Channel 2155 MHz 7.58 13 N/A
High Channel 2199.8 MH 7.59 13 N/A
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND 66 NB-

loT-SB

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 66 2110 MHz - 2200 MHz, NB-IoT, Port 1, 200 KHz Bandwidth, NTM Modulation, Low Channel 2110.2 MHz

0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | [ 7.58 [ 13 [ N/A |
= Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
Xi RL I RE [soe DbC [ SENSEINT] I ALIGN AUTO | 09:41:46 AM Mar04, 2023

Average Power

42.20 dBm
37.85 % at 0dB

10.0 %
1.0 %

0.1 %
0.01%
0.001 %
0.0001 %
Peak

3.75dB
6.54 dB
7.58 dB
7.68 dB
7.70 dB
7.70dB
7.76 dB

49.96 dBm

#IFGain:Low

0.0001 %'

Center Freq: 2.110200000 GHz

—p— Trig: Free Run
#Atten: 20 dB

0dB
Info BW 5.0000 MHz

Radio Std: None
Counts:13.0 M/13.0 Mpt

STATUS

Band 66 2110 MHz - 2200 MHz, NB-IoT, Port 1, 200 KHz Bandwidth, NTM Modulation, Mid Channel 2155 MHz

0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | 7.58 | 13 | N/A |
= Keysight Spectrum Analyzer - Power Stat CCDF EenE <
X RL I RE [soq  DC [ SENSE:INT] | ALIGN AUTO | 09:26:28 AM Mar 04, 2023

Average Power

42.16 dBm
37.99 % at 0dB

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

3.75dB
6.55 dB
7.58 dB
7.69dB
7.71dB
7.71dB
7.74 dB

49.90 dBm

#IFGain:Low

Center Freq: 2.155000000 GHz

«w. Trig: FreeRun
#Atten: 20 dB

Gaussian

o]
Info BW 5.0000 MHz

Radio Std: None
Counts:13.0 M/13.0 Mpt

STATUS
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PEAK TO AVERAGE POWER (PAPR) CCDF - BAND 66 NB-
loT-SB

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 66 2110 MHz - 2200 MHz, NB-loT, Port 1, 200 KHz Bandwidth, NTM Modulation, High Channel 2199.8 MHz
0.1% PAPR PAPR
Value (dB) Limit (dB) Results
[ [ | | [ 759 ] 13 [ NA ]
= Keysight Spectrum Analyzer - Power Stat CCDF = Eeh =<
X RL [ RF [soe bc [ SENSE:INT] I ALIGN AUTO | 09:58:11 AM Mar04, 2023

Center Freq: 2.199800000 GHz Radio Std: None

—p— Trig: Free Run Counts:13.0 M/13.0 Mpt

#FGain:Low #Atten: 20 dB

Average Power

42.29 dBm
37.87 % at 0dB

10.0% 3.76 dB

1.0 %

0.1 %
0.01%
0.001 %
0.0001 %
Peak

6.56 dB
7.59 dB
7.69 dB
7.71dB
7.72dB
8.22dB

50.51 dBm

"0dB
Info BW 5.0000 MHz

MSG STATUS
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BAND EDGE COMPLIANCE - BAND n25 5G

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer. The
spurious RF conducted emissions at the edges of the authorized bands were measured with the EUT set to low and
high transmit frequencies in the available band. The channels closest to the band edges were selected. The EUT was
transmitting at the data rate(s) listed in the datasheet.

The spectrum was scanned below the lower band edge and above the higher band edge.

All limits were adjusted by a factor of [-10*log(4)] dB to account for the device operation as a 4 port MIMO transmitter, as
per FCC KDB 622911.

Per FCC 24.238(a) and RSS 133 6.5.1 (i). the power of any emission outside of the authorized operating frequency
range cannot exceed -13 dBm. The limit is adjusted to -19 dBm [-13 dBm -10 log (4)] per FCC KDB 662911D01 v02r01
because the BTS may operate as a 4 port MIMO transmitter.

Per FCC 24.238(b) and RSS 133 6.5.1 (i). emissions seen up to 1 MHz outside of authorized operating frequency range
band edges shell be measured with a RBW of 1% of the measured emission bandwidth. Any emission seen to be > 1
MHz further outside the band edges shall be measured with a RBW of 1 MHz. However, a narrower RBW of at least 1%
of the emission bandwidth is still allowed provided that the measured power is integrated over the full reference
bandwidth of 1 MHz.

RF conducted emissions testing was performed on one port. The testing was performed on the same version of
hardware (AHFII) as the original certification test. The AHFII antenna ports are essentially electrically identical (the RF
power variation between antenna ports is small as shown in the original certification testing) and antenna port 1 was
selected to perform testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.

The band edge testing was performed using only one modulation type because the Occupied Bandwidth variation
between modulation types is small, the average output power variation between modulation types is small, and there
was small variation in band edge measurements over modulation types from previous certification testing for other
channel bandwidths. The highest rate modulation type (256QAM) was used. (See ANSI C63.26. clause 5.7.2¢).
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BAND EDGE COMPLIANCE - BAND n25 5G

element
TbtTx 2022.05.02.0 XMit 2022.12.28.0
EUT:|Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: |NOKI0054
Serial Number: |BL2235N41PG Date:|03/02/2023
Customer: [Nokia of America Corporation Temperature: [23.3°C
Attendees: [John Rattanavong, David Le Humidity: |42.6%
Project: [None Barometric Pres.:|977.4 mbar
Tested by:|Brandon Hobbs and Jarrod Brenden I Power:[54 VDC Job Site: | TX07

TEST SPECIFICATIONS

Test Method

FCC 24E:2020

|ANSI C63.26:2015

RSS-133 Issue 6:2013+A1:2018

|ANSI C63.26:2015

COMMENTS

All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. Band n25 carriers are enabled as maximum power (80

watts/carrier).

DEVIATIONS FROM TEST STANDARD

None
Configuration # NOKI0054-2 e A |
Signature = ’ g
Frequency Max Value Limit
Range (dBm) < (dBm) Result
Band n25 1930 MHz - 1995 MHz, 5G NR
Port 1
25 MHz Bandwidth
256-QAM Modulation
Low Channel 1942.5 MHz 1 -23.4 -19 Pass
Low Channel 1942.5 MHz 2 -25.3 -19 Pass
Low Channel 1942.5 MHz 3 -25.3 -19 Pass
Low Channel 1942.5 MHz 4 -25.5 -19 Pass
Low Channel 1942.5 MHz 5 -19.9 -19 Pass
Low Channel 1942.5 MHz 6 -20.5 -19 Pass
Low Channel 1942.5 MHz 7 -20.7 -19 Pass
High Channel 1982.5 MH:z 1 -23.5 -19 Pass
High Channel 1982.5 MHz 2 -25.4 -19 Pass
High Channel 1982.5 MH:z 3 -25.6 -19 Pass
High Channel 1982.5 MHz 4 -25.4 -19 Pass
High Channel 1982.5 MH:z 5 -19.4 -19 Pass
High Channel 1982.5 MH: 6 -20.0 -19 Pass
High Channel 1982.5 MH:z 7 -20.3 -19 Pass
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BAND EDGE COMPLIANCE - BAND n25 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 1942.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
[ [ 1 [ [ 2344 | -19 [ Pass |

SENSE:INT| | ALIGN AUTO [

05:14:08 AM Mar 03, 2023

Ref Offset 41.51 dB
Ref 11.51 dBm

Channel Power

-23.44 dBm /250 kHz

—w—~ Trig: Free Run

Center Freq: 1.929875000 GHz
Avg|Hold: 200/200

Radio Std: None

#Atten: 20 dB Radio Device: BTS

VBW 24 kHz Sweep 51.73 ms

Power Spectral Density

-77.42 dBm /Hz

|

MSG STATUS
Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 1942.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
[ [ 2 | [ 2532 ] -19 | Pass |

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)

X RL RE [500 bC | |

SENSE:INT] | ALIGN AUTO |

05:14:53 AM Mar03, 2023

«w. Trig: FreeRun

Center Freq: 1.929625000 GHz Radio Std: None
Avg|Hold: 200/200

#Atten: 20 dB Radio Device: BTS

Ref Offset 4151 dB
Ref 10.00 dBm

Center 19296250 GHz
Res BW 2.4 kHz

Channel Power

-25.32 dBm /250 kHz

MSG

Span 250.0 kHz

VBW 24 kHz Sweep 51.73ms

Power Spectral Density

-79.30 dBm /Hz

STATUS

= e
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BAND EDGE COMPLIANCE - BAND n25 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 1942.5 MHz

Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 3 | | [ 2534 | -19 [ Pass |

=N
05:15:42 AM Mar 03, 2023
Radio Std: None

RL RF I DC | [ SENSE:INT] | ALIGN AUTO |

Center Freq: 1.929375000 GHz

—s~ Trig: Free Run Avg|Hold: 200/200
#Atten: 20 dB

Radio Device: BTS

Ref Offset 41.51 dB
Ref 10.00 dBm _

ce 9293750 GHz
Res BW 2.4 kHz

Channel Power

-25.34 dBm /250 kHz

MSG

VBW 24 kHz

Power Spectral Density

-79.32 dBm /Hz

STATUS

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 1942.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
[ [ 4 | | 2547 | -19 | Pass ]

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)

X RL [ ]500 DbC | |

Ref Offset 41.51 dB
Ref 10.00 dBm

Center 1.9201250 GHz
Res BW 2.4 kHz

Channel Power

-25.47 dBm /250 kHz

SENSE:INT] [ ALIGN AUTO |

05:16:45 AM Mar 03, 2023

«w. Trig: FreeRun

Center Freq: 1.929125000 GHz Radio Std: None
Avg|Hold: 200/200

#Atten: 20 dB Radio Device: BTS

Span 250.0 kHz

VBW 24 kHz Sweep 51.73ms

Power Spectral Density

-79.45 dBm /Hz

= e

STATUS
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BAND EDGE COMPLIANCE - BAND n25 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 1942.5 MHz

Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 5 | | [ -19.92 | -19 [ Pass |

=N
05:17:26 AM Mar03, 2023
Radio Std: None

RL RF I DC | [ SENSE:INT] | ALIGN AUTO |
Center Freq: 1.928500000 GHz
—s~ Trig: Free Run AvglHold: 200/200

#Atten: 20 dB Radio Device: BTS

Ref Offset 41.51 dB
Ref 10.00 dBm _

Center 1.9
Res BW 9.1 kHz

Channel Power

-19.92 dBm /1 MHz

MSG

VBW 91 kHz Sweep 14.4 ms

Power Spectral Density

-79.92 dBm /Hz

STATUS

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 1942.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 6 | | 2045 | -19 | Pass ]

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)

X RL [ ]500 DbC | |

Ref Offset 41.51 dB
Ref 10.00 dBm

Center 1.9275000 GHz
Res BW 9.1 kHz

Channel Power

-20.45 dBm /1 MHz

SENSE:INT] [ ALIGN AUTO |

05:18:08 AM Mar 03, 2023

«w. Trig: FreeRun

Center Freq: 1.927500000 GHz Radio Std: None
Avg|Hold: 200/200

#Atten: 20 dB Radio Device: BTS

Span 1.000 MHz
Sweep 14.4 ms

VBW 91 kHz

Power Spectral Density

-80.45 dBm /Hz

= e

STATUS
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BAND EDGE COMPLIANCE - BAND n25 5G

TbiTx 2022.05.02.0

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 1942.5 MHz

Frequency Max Value Limit
Range (dBm) < (dBm) Result
[ [ 7 [ 2068 | -19 [ Pass |
= Keysight Spectrum Analyzer - Element Materials Technology =0 =T
DE| | [ SENSE:INT] | ALIGN AUTO [ 05:19:49 AM
Avg Type: RMS

X RL RE I

IFGain:Low

Ref Offset 41.51 dB
Ref 51.51 dBm

Start 1.90700 GHz
#Res BW 1.0 MHz

MSG

PNO: Fast —s»— Trig: FreeRun

Avg|Held: 1000/1000

Atten: 20 dB
1.926 830 0 GHz
-20.675 dBm

Stop 1.92700 GHz
Sweep 1.067 ms (8001 pts)

#VBW 3.0 MHz*

STATUS

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 1982.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| 1 | | 2349 | -19 Pass
05:06:01 AM Mar 03, 2023

. Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)
| ALIGN AUTO |

X RL [ ]500 DbC |

Ref Offset 41.51 dB
Ref 10.00 dBm

Center 1.9951250 GHz
Res BW 2.4 kHz

Channel Power

-23.49 dBm /250 kHz

SENSE:INT]
Center Freq: 1.995125000 GHz Radio Std: None

«w. Trig: FreeRun AvgiHold: 200/200
#Atten: 20 dB

Radio Device: BTS

Span 250.0 kHz
VBW 24 kHz Sweep 51.73ms

Power Spectral Density

-77.47 dBm /Hz

STATUS
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BAND EDGE COMPLIANCE - BAND n25 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 1982.5 MHz

Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 2 | | [ 2538 | -19 [ Pass |

=N
05:06:45 AM Mar 03, 2023
Radio Std: None

RL RF I DC | [ SENSE:INT] | ALIGN AUTO |

Center Freq: 1.995375000 GHz

—s~ Trig: Free Run Avg|Hold: 200/200
#Atten: 20 dB

Radio Device: BTS

Ref Offset 41.51 dB
Ref 10.00 dBm _

Center 1.9
Res BW 2.4 kHz

Channel Power

-25.38 dBm /250 kHz

MSG

VBW 24 kHz

Power Spectral Density

-79.36 dBm /Hz

STATUS

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 1982.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 3 | | 2557 | -19 | Pass ]

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)

X RL [ ]500 DbC | |

Ref Offset 41.51 dB
Ref 10.00 dBm

Center 1.9956250 GHz
Res BW 2.4 kHz

Channel Power

-25.57 dBm /250 kHz

SENSE:INT] | ALIGN AUTO |

05:07:31 AM Mar03, 2023

«w. Trig: FreeRun

Center Freq: 1.995625000 GHz Radio Std: None
Avg|Hold: 200/200

#Atten: 20 dB Radio Device: BTS

Span 250.0 kHz

VBW 24 kHz Sweep 51.73ms

Power Spectral Density

-79.55 dBm /Hz

= e

STATUS
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BAND EDGE COMPLIANCE - BAND n25 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 1982.5 MHz

Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 4 | | [ 2539 | -19 [ Pass |

=N
05:08:14 AM Mar 03, 2023
Radio Std: None

RL RE | DC | [ SENSE:INT] [ Auenauto |

Center Freq: 1.995875000 GHz

—s~ Trig: Free Run Avg|Hold: 200/200
#Atten: 20 dB

Radio Device: BTS

Ref Offset 41.51 dB
Ref 10.00 dBm _

ce 9958750 GHz
Res BW 2.4 kHz

Channel Power

-25.39 dBm /250 kHz

MSG

VBW 24 kHz

Power Spectral Density

-79.37 dBm /Hz

STATUS

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 1982.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 5 | | -19.42 | -19 | Pass ]

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)

X RL [ ]500 DbC | |

Ref Offset 41.51 dB
Ref 10.00 dBm

Center 1.9965000 GHz
Res BW 9.1 kHz

Channel Power

-19.42 dBm /1 MHz

SENSE:INT] [ ALIGN AUTO |

05:08:54 AM Mar 03, 2023

«w. Trig: FreeRun

Center Freq: 1.996500000 GHz Radio Std: None
Avg|Hold: 200/200

#Atten: 18 dB Radio Device: BTS

Span 1.000 MHz
Sweep 14.4 ms

VBW 91 kHz

Power Spectral Density

-79.42 dBm /Hz

= e

STATUS
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BAND EDGE COMPLIANCE - BAND n25 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 1982.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 6 | | -20.00 | -19 [ Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
X RL RF | DE] [ SENSE:INT] ALIGN AUTO | 05:09:44 AM Mar03, 2023

—s~ Trig: Free Run
#Atten: 18 dB

Ref Offset 41.51 dB
Ref 10.00 dBm _

Center 1.9
Res BW 9.1 kHz

Channel Power

-20.00 dBm /1 MHz

MSG

Center Freq: 1.997500000 GHz

VBW 91 kHz

Radio Std: None
Avg|Hold: 200/200
Radio Device: BTS

Sweep 14.4 ms

Power Spectral Density

-80.00 dBm /Hz

STATUS

Band n25 1930 MHz - 1995 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 1982.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 7 | | -20.31 | -19 | Pass ]

= Keysight Spectrum Analyzer - Element Materials Technology

X RL [ [soe bpc | | [ SENSE:INT]

ALIGN AUTO |

PNO: Fast -»- Irig: FreeRun
IFGain:Low #Atten: 18 dB

Ref Offset 41.51 dB
Ref 49.51 dBm

Start 1.
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Avg Type: RMS
Avg|Hold: 1000/1000

1.998 052 5 GHz
-20.306 dBm

P 2.01800 GHz
Sweep 1.067 ms (8001 pts)

STATUS
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BAND EDGE COMPLIANCE - BAND 25 LTE

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer.

The spurious RF conducted emissions at the edges of the authorized bands were measured with the EUT set to low and
high transmit frequencies in the available band. The channels closest to the band edges were selected. The EUT was
transmitting at the data rate(s) listed in the datasheet.

The spectrum was scanned below the lower band edge and above the higher band edge.

All limits were adjusted by a factor of [-10*log(4)] dB to account for the device operation as a 4 port MIMO transmitter, as
per FCC KDB 622911.

Per FCC 24.238(a) and RSS 133 6.5.1 (i). the power of any emission outside of the authorized operating frequency
range cannot exceed -13 dBm. The limit is adjusted to -19 dBm [-13 dBm -10 log (4)] per FCC KDB 662911D01 v02r01
because the BTS may operate as a 4 port MIMO transmitter.

Per FCC 24.238(b) and RSS 133 6.5.1 (i). emissions seen up to 1 MHz outside of authorized operating frequency range
band edges shell be measured with a RBW of 1% of the measured emission bandwidth. Any emission seen to be > 1
MHz further outside the band edges shall be measured with a RBW of 1 MHz. However, a narrower RBW of at least 1%
of the emission bandwidth is still allowed provided that the measured power is integrated over the full reference
bandwidth of 1 MHz.

RF conducted emissions testing was performed on one port. The testing was performed on the same version of
hardware (AHFII) as the original certification test. The AHFII antenna ports are essentially electrically identical (the RF
power variation between antenna ports is small as shown in the original certification testing) and antenna port 1 was
selected to perform testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.

The band edge testing was performed using only one modulation type because the Occupied Bandwidth variation
between modulation types is small, the average output power variation between modulation types is small, there is
significant/good passing margin, and previous compliance testing was successfully performed using a high average
power level. The highest rate modulation type (256QAM) was used. (See ANSI C63.26. clause 5.7.2¢).
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BAND EDGE COMPLIANCE - BAND 25 LTE

element
TbtTx 2022.05.02.0 XMit 2022.12.28.0
EUT: [Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: |[NOKI0054
Serial Number: |BL2235N41PG Date:|03/03/2023
Customer: |Nokia of America Corporation Temperature: |23.8°C
Attend John Rattanavong, David Le Humidity: |39.5%
Project: |[None Barometric Pres.:|983.2 mbar
Tested by: [Brandon Hobbs and Jarrod Brenden [ Power:[54 VDC Job Site: | TX07
TEST SPECIFICATIONS Test Method

FCC 24E:2022

JANS| C63.26:2015

RSS-133 Issue 6:2013+A1:2018

COMMENTS

JANS| C63.26:2015

All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. The LTE 1.4 MHz carriers are enabled at 20 watts/carrier.

DEVIATIONS FROM TEST STANDARD

None
Configuration # NOKI0054-2 ——== = J e
Signature = & F
Frequency Max Value Limit
Range (dBm) (dBm) Result
Band 25 1930 MHz - 1995 MHz, LTE
Port 1
1.4 MHz Bandwidth
256-QAM Modulation
Low Channel 1930.7 MH: 1 -32.9 -19 Pass
Low Channel 1930.7 MH: 2 -26.4 -19 Pass
Low Channel 1930.7 MH: 3 -26.5 -19 Pass
High Channel 1989.3 MH 1 -31.6 -19 Pass
High Channel 1989.3 MH 2 -24.9 -19 Pass
High Channel 1989.3 MH 3 -25.9 -19 Pass
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BAND EDGE COMPLIANCE - BAND 25 LTE

TbiTx 2022.05.02.0

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Low Channel 1930.7 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Result
[ | 1 [ 3285 | -19 [ Pass |
= Keysight Spectrum Analyzer - Element Materials Technology =0 =T
DE| | [ SENSE:INT] | ALIGN AUTO [ 03:59:02 AM
Avg Type: RMS

X RL RE I

PNO: Wi
IFGain:Low

Ref Offset 41.51 dB
Ref 51.51 dBm

Start 1.929000 GHz
#Res BW 15 kHz

MSG

ide —»— Trig: FreeRun

Avg|Held: 1000/1000

Atten: 20 dB
Mkr1 1.930 000 00 GHz
-32.854 dBm

Stop 1.931000 GHz
Sweep 3.733 ms (8001 pts)

#VBW 47 kHz*

STATUS

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Low Channel 1930.7 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Result
| 2 | | 2639 | -19 Pass
04:00:07 AM Mar 04, 2023

. Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)
| ALIGN AUTO |

X RL [ ]500 DbC |

Ref Offset 4151 dB
Ref 11.51 dBm

Center 1.9285000 GHz
Res BW 9.1 kHz

Channel Power

-26.39 dBm /1 MHz

SENSE:INT]
Center Freq: 1.928500000 GHz Radio Std: None

«w. Trig: FreeRun AvglHold: 200/200
#Atten: 20 dB

Radio Device: BTS

Span 1.000 MHz

VBW 91 kHz Sweep 14.4 ms

Power Spectral Density

-86.39 dBm /Hz

STATUS
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BAND EDGE COMPLIANCE - BAND 25 LTE

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Low Channel 1930.7 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Result
| | 3 | | [ 2652 | -19 [ Pass |

i ||
ALIGNAUTO [ 04:01:09 AM
Avg Type: RMS
PNO: Fast —s»— Trig: FreeRun Avg|Hold: 1000/1000
IFGain:Low Atten: 20 dB

= Keysight Spectrum Analyzer - Element Materials Technology
RL RF | Dc | I

[ SENSE:INT]

1.927 797 5 GHz

Ref Offset 41.51 dB
Ref 51.51 dBm -26.517 dBm

Stop 1.92800 GHz
Sweep 1.067 ms (8001 pts)

Start 1.90800 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

MSG

STATUS

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, High Channel 1989.3 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Result
| | 1 | | | -31.56 | -19 | Pass ]

= Keysight Spectrum Analyzer - Element Materials Technology

X RL [ [soe bpc | | [ SENSE:INT] |

ALIGNAUTO [
Avg Type: RMS
«w. Trig: FreeRun Avg|Hold: 1000/1000
Atten: 20 dB

Mkr1 1.980 000 00 GHz

Ref Offset 4151 dB
Ref 51.51 dBm -31.562 dBm

#VBW 47 kHz* Sweep 3.733 ms (8001 pts)

STATUS
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BAND EDGE COMPLIANCE - BAND 25 LTE

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, High Channel 1989.3 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Result
[ [ 2 | | [ 2486 | -19 | Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
X RL RF | DC | [ SENSE:INT] | ALIGN AUTO | 04:33:33 AM Mar04, 2023

Center Freq: 1.991500000 GHz Radio Std: None
—s~ Trig: Free Run AvglHold: 200/200

#Atten: 20 dB Radio Device: BTS

Ref Offset 41.51 dB
Ref 11.51 dBm _

Center 1.9

Res BW 9.1 kHz
Channel Power

-24.86 dBm /1 MHz

MSG

VBW 91 kHz Sweep 14.4 ms

Power Spectral Density

-84.86 dBm /Hz

STATUS

Band 25 1930 MHz - 1995 MHz, LTE, Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, High Channel 1989.3 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Result
| | 3 | | [ 2587 ] -19 | Pass |

= Keysight Spectrum Analyzer - Element Materials Technology

X RL [ [soe bpc | |

PNO: Fast
IFGain:Low

Ref Offset 41.51 dB
Ref 51.51 dBm

Start 1.99200 GHz
#Res BW 1.0 MHz

[ SENSE:INT] ALIGN AUTO |

#VBW 3.0 MHz*

Avg Type: RMS
«w. Trig: FreeRun AvglHold: 1000/1000

Atten: 20 dB

1.992 102 5 GHz
-25.865 dBm

Stop 2.012
Sweep 1.067 ms (8001 pts)

STATUS
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BAND EDGE COMPLIANCE - BAND 25 NB-
loT-SA

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer.

The spurious RF conducted emissions at the edges of the authorized bands were measured with the EUT set to low
and high transmit frequencies in the available band. The channels closest to the band edges were selected. The EUT
was transmitting at the data rate(s) listed in the datasheet.

The spectrum was scanned below the lower band edge and above the higher band edge.

All limits were adjusted by a factor of [-10*log(4)] dB to account for the device operation as a 4 port MIMO transmitter,
as per FCC KDB 622911.

Per FCC 24.238(a) and RSS 133 6.5.1 (i). the power of any emission outside of the authorized operating frequency
range cannot exceed -13 dBm. The limit is adjusted to -19 dBm [-13 dBm -10 log (4)] per FCC KDB 662911D01
v02r01 because the BTS may operate as a 4 port MIMO transmitter.

Per FCC 24.238(b) and RSS 133 6.5.1 (i). emissions seen up to 1 MHz outside of authorized operating frequency
range band edges shell be measured with a RBW of 1% of the measured emission bandwidth. Any emission seen to
be > 1 MHz further outside the band edges shall be measured with a RBW of 1 MHz. However, a narrower RBW of at
least 1% of the emission bandwidth is still allowed provided that the measured power is integrated over the full
reference bandwidth of 1 MHz.

RF conducted emissions testing was performed on one port. The testing was performed on the same version of
hardware (AHFII) as the original certification test. The AHFII antenna ports are essentially electrically identical (the RF
power variation between antenna ports is small as shown in the original certification testing) and antenna port 1 was
selected to perform 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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BAND EDGE COMPLIANCE - BAND 25 NB-loT-SA

element
ThtTx 2022.05.02.0 XMit 2022.12.28.0
EUT: |Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: [NOKI0054
Serial Number: |BL2235N41PG Date: |03/03/2023
Customer: |Nokia of America Corporation Temperature: |26.9°C
Attendees: [John Rattanavong, David Le Humidity: (30.1%
Project: |[None Barometric Pres.:|983.8 mbar
Tested by:|Brandon Hobbs and Jarrod Brenden I Power:[54 VDC Job Site: [TX07

TEST SPECIFICAT!

ONS

Test Method

FCC 24E:2022

|ANS| C63.26:2015

RSS-133 Issue 6:2013+A1:2018

JANS| C63.26:2015

COMMENTS

All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks.The NB loT SA carriers are enabled at maximum power (20

watts/carrier).

DEVIATIONS FROM TEST STANDARD

None
Configuration # NOKI0054-2 - e i J N\
Signature = - .
Frequency Max Value Limit
Range (dBm) (dBm) Result
Band 25 1930 MHz - 1995 MHz, NB-loT
Port 1
200 KHz Bandwidth
NTM Modulation
Low Channel 1930.2 MH: 1 -26.2 -19 Pass
Low Channel 1930.2 MH: 2 -27.5 -19 Pass
Low Channel 1930.2 MH: 3 -275 -19 Pass
High Channel 1994.8 MH 1 -26.8 -19 Pass
High Channel 1994.8 MH 2 -22.2 -19 Pass
High Channel 1994.8 MH 3 -22.2 -19 Pass
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BAND EDGE COMPLIANCE - BAND 25 NB-loT-SA

TbiTx 2022.05.02.0

Band 25 1930 MHz - 1995 MHz, NB-IoT, Port 1, 200 KHz Bandwidth, NTM Modulation, Low Channel 1930.2 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Result
[ [ 1 [ 2622 ] -19 [ Pass |
= Keysight Spectrum Analyzer - Element Materials Technology =0 =T
DE| | [ SENSE:INT] | ALIGN AUTO [ 07:17:46 AM
Avg Type: RMS

X RL RE I

PNO: Wi
IFGain:Low

Ref Offset 41.51 dB
Ref 46.51 dBm

Start 1.929000 GHz
#Res BW 3.0 kHz

MSG

ide —»— Trig: FreeRun

Avg|Hold: 300/300

Atten: 16 dB
Mkr1 1.930 000 00 GHz
-26.215 dBm

Stop 1.931000 GHz
Sweep 82.13 ms (8001 pts)

#VBW 10 kHz*

STATUS

Band 25 1930 MHz - 1995 MHz, NB-loT, Port 1, 200 KHz Bandwidth, NTM Modulation, Low Channel 1930.2 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Result
[ 2 | | 2747 ] -19 Pass
07:18:23 AM Mar 04, 2023

. Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)
| ALIGN AUTO |

X RL [ ]500 DbC |

Ref Offset 4151 dB
Ref 11.51 dBm

Center 1.9285000 GHz
Res BW 9.1 kHz

Channel Power

-27.47 dBm /1 MHz

SENSE:INT]
Center Freq: 1.928500000 GHz Radio Std: None

«w. Trig: FreeRun AvglHold: 200/200
#Atten: 20 dB

Radio Device: BTS

Span 1.000 MHz

VBW 91 kHz Sweep 14.4 ms

Power Spectral Density

-87.47 dBm /Hz

STATUS
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BAND EDGE COMPLIANCE - BAND 25 NB-loT-SA

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 25 1930 MHz - 1995 MHz, NB-IoT, Port 1, 200 KHz Bandwidth, NTM Modulation, Low Channel 1930.2 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Result
| | 3 | | [ 2752 | -19 [ Pass |

[ e
ALIGNAUTO [ 07:19:21 AM
Avg Type: RMS
PNO: Fast —s»— Trig: FreeRun Avg|Hold: 1000/1000
IFGain:Low Atten: 20 dB

= Keysight Spectrum Analyzer - Element Materials Technology
RL RF | Dc | I

SENSE:INT]

1.927 990 0 GHz

Ref Offset 41.51 dB
Ref 51.51 dBm -27.516 dBm

Stop 1.92800 GHz

Start 1.90800 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

STATUS

MSG

Band 25 1930 MHz - 1995 MHz, NB-loT, Port 1, 200 KHz Bandwidth, NTM Modulation, High Channel 1994.8 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Result
| | 1 | | | 2683 | -19 | Pass ]

e Keysight Spectrurm Analyzer - Element Materials Technology
X RL RF [soe bpc | | [ SENSE:INT] ALIGN AUTO e
Avg Type: RMS
«w. Trig: FreeRun AvglHold: 300/300
Atten: 20 dB

Mkr1 1.995 000 00 GHz

Ref Offset 4151 dB
Ref 51.51 dBm -26.830 dBm

Start 1. p 1. 00 GHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 82.13 ms (8001 pts)

MSG STATUS
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BAND EDGE COMPLIANCE - BAND 25 NB-loT-SA

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 25 1930 MHz - 1995 MHz, NB-loT, Port 1, 200 KHz Bandwidth, NTM Modulation, High Channel 1994.8 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Result
[ [ 2 [ | [ 2222 ] -19 [ Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
X RL RF | DC | [ SENSE:INT] | ALIGN AUTO | 08:31:03 AM Mar04, 2023

Center Freq: 1.996500000 GHz Radio Std: None
—s~ Trig: Free Run AvglHold: 200/200

#Atten: 20 dB Radio Device: BTS

Ref Offset 41.51 dB
Ref 11.51 dBm _

Center 1.9

Res BW 9.1 kHz VBW 91 kHz Sweep 14.4 ms

Channel Power

-22.22 dBm /1 MHz

Power Spectral Density

-82.22 dBm /Hz

MSG STATUS

Band 25 1930 MHz - 1995 MHz, NB-loT, Port 1, 200 KHz Bandwidth, NTM Modulation, High Channel 1994.8 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Result
| | 3 | | [ 2216 ] -19 | Pass |

o Keysight Spectrum Analyzer - Element Materials Technology
RL [ [soe bpc | | |

ALIGN AUTO |

Avg Type: RMS
Avg|Hold: 1000/1000

SENSE:INT|

«w. Trig: FreeRun
#Atten: 18 dB

PNO: Fast
IFGain:Low

1.997 382 5 GHz
-22.160 dBm

Ref Offset 41.51 dB
Ref 47.51 dBm

00 GHz

Start 1. P2
Sweep 1.067 ms (8001 pts)

#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS
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BAND EDGE COMPLIANCE - Band n66 5G

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17

TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer. The
spurious RF conducted emissions at the edges of the authorized bands were measured with the EUT set to low and high
transmit frequencies in the available band. The channels closest to the band edges were selected. The EUT was
transmitting at the data rate(s) listed in the datasheet.

The spectrum was scanned below the lower band edge and above the higher band edge.

All limits were adjusted by a factor of [-10*log(4)] dB to account for the device operation as a 4 port MIMO transmitter, as
per FCC KDB 622911.

Per FCC 27.53(h) and RSS-139 6.6 the power of any emission outside of the authorized operating frequency range
cannot exceed -13 dBm. The limit is adjusted to -19 dBm [-13 dBm -10 log (4)] per FCC KDB 662911D01 v02r01 because
the BTS may operate as a 4 port MIMO transmitter.

Per FCC 27.53(h) and RSS-139 6.6 emissions seen up to 1 MHz outside of authorized operating frequency range band
edges shell be measured with a RBW of 1% of the measured emission bandwidth. Any emission seen to be > 1 MHz
further outside the band edges shall be measured with a RBW of 1 MHz. However, a narrower RBW of at least 1% of the
emission bandwidth is still allowed provided that the measured power is integrated over the full reference bandwidth of 1
MHz.

RF conducted emissions testing was performed on one port. The testing was performed on the same version of hardware
(AHFII) as the original certification test. The AHFII antenna ports are essentially electrically identical (the RF power
variation between antenna ports is small as shown in the original certification testing) and antenna port 1 was selected to
perform testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.

The band edge testing was performed using only one modulation type because the Occupied Bandwidth variation
between modulation types is small, the average output power variation between modulation types is small, and there was
small variation in band edge measurements over modulation types from previous certification testing for other channel
bandwidths. The highest rate modulation type (256 QAM) was used. (See ANSI C63.26. clause 5.7.2¢).
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BAND EDGE COMPLIANCE - Band n66 5G

element
TbtTx 2022.05.02.0 XMit 2022.12.28.0
EUT:|Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: [NOKI0054
Serial Number:|BL2235N41PG Date:|03/02/2023
Customer: |Nokia of America Corporation Temperature:|23.4°C
Attendees: |John Rattanavong, David Le Humidity: |42.5%
Project: [None Barometric Pres.:[997.4 mbar
Tested by:|Brandon Hobbs and Jarrod Brenden [ Power:[54 vDC Job Site: | TX07

TEST SPECIFICATIONS Test Method

FCC 27:2023 JANSI C63.26:2015
RSS-139 Issue 4:2022 JANSI C63.26:2015
COMMENTS

All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. Band n66 carriers are enabled as maximum power (80

watts/carrier).

DEVIATIONS FROM TEST STANDARD

None
Configuration # NOKI0054-2 e A i
Signature > 4
Frequency Max Value Limit
Range (dBm) < (dBm) Result
Band n66 2110 MHz - 2200 MHz, 5G NR
Port 1
25 MHz Bandwidth
256-QAM Modulation
Low Channel 2122.5 MHz 1 -23.9 -19 Pass
Low Channel 2122.5 MHz 2 -28.3 -19 Pass
Low Channel 2122.5 MHz 3 -28.2 -19 Pass
Low Channel 2122.5 MHz 4 -28.6 -19 Pass
Low Channel 2122.5 MHz 5 -22.9 -19 Pass
Low Channel 2122.5 MHz 6 -23.3 -19 Pass
Low Channel 2122.5 MHz 7 -23.1 -19 Pass
High Channel 2187.5 MH: 1 -23.8 -19 Pass
High Channel 2187.5 MH: 2 -27.6 -19 Pass
High Channel 2187.5 MH: 3 -27.8 -19 Pass
High Channel 2187.5 MH: 4 -27.8 -19 Pass
High Channel 2187.5 MH: 5 -22.2 -19 Pass
High Channel 2187.5 MH: 6 -22.4 -19 Pass
High Channel 2187.5 MH: 7 =221 -19 Pass
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BAND EDGE COMPLIANCE - Band n66 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 2122.5 MHz

Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 1 | | [ 2394 | -19 [ Pass |

=N
06:28:25 AM Mar03, 2023
Radio Std: None

RL RE | DC | [ SENSE:INT] [ Auenauto |

Center Freq: 2.109875000 GHz

—s~ Trig: Free Run Avg|Hold: 200/200
#Atten: 20 dB

Radio Device: BTS

Ref Offset 41.51 dB
Ref 11.51 dBm _

Center 2.1
Res BW 2.4 kHz

Channel Power

-23.94 dBm /250 kHz

MSG

VBW 24 kHz

Power Spectral Density

-77.92 dBm /Hz

STATUS

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 2122.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
[ [ 2 | [ 2829 ] -19 | Pass |

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)

X RL [ ]500 DbC | |

Ref Offset 41.51 dB
Ref 10.00 dBm

Center 2.1096250 GHz
Res BW 2.4 kHz

Channel Power

-28.29 dBm /250 kHz

SENSE:INT] | ALIGN AUTO |

06:20:13 AM Mar03, 2023

«w. Trig: FreeRun

Center Freq: 2.109625000 GHz Radio Std: None
Avg|Hold: 200/200

#Atten: 20 dB Radio Device: BTS

Span 250.0 kHz

VBW 24 kHz Sweep 51.73ms

Power Spectral Density

-82.27 dBm /Hz

= e

STATUS
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BAND EDGE COMPLIANCE - Band n66 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 2122.5 MHz

Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 3 | | [ -28.21 [ -19 [ Pass |

=N
06:29:56 AM Mar 03, 2023
Radio Std: None

RL RF I DC | [ SENSE:INT] | ALIGN AUTO |

Center Freq: 2.109375000 GHz

—s~ Trig: Free Run Avg|Held: 200/200
#Atten: 20 dB

Radio Device: BTS

Ref Offset 41.51 dB
Ref 10.00 dBm _

Center 2.1
Res BW 2.4 kHz

Channel Power

-28.21 dBm /250 kHz

MSG

VBW 24 kHz

Power Spectral Density

-82.19 dBm /Hz

STATUS

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 2122.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 4 | | -28.63 | -19 | Pass ]

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)

X RL [ ]500 DbC | |

Ref Offset 41.51 dB
Ref 10.00 dBm

Center 2.1091250 GHz
Res BW 2.4 kHz

Channel Power

-28.63 dBm /250 kHz

SENSE:INT] | ALIGN AUTO |

06:20:37 AM Mar03, 2023

«w. Trig: FreeRun

Center Freq: 2.109125000 GHz Radio Std: None
Avg|Hold: 200/200

#Atten: 20 dB Radio Device: BTS

Span 250.0 kHz
Sweep 51.73ms

VBW 24 kHz

Power Spectral Density

-82.61 dBm /Hz

= e

STATUS
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BAND EDGE COMPLIANCE - Band n66 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 2122.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 5 | | [ 2290 | -19 [ Pass
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) =] e
Xl RL RF | Da| [ SENSE:INT] | ALIGN AUTO [ 06:21:11 AM Mar03, 2023

Center Freq: 2.108500000 GHz Radio Std: None
—w—~ Trig: Free Run AvglHold: 200/200
#Atten: 20 dB Radio Device: BTS

Ref Offset 41.51 dB
Ref 10.00 dBm

VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-22.90 dBm /1 MHz -82.90 dBm /Hz

MSG

STATUS
Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 2122.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 6 | | [ 2327 ] -19 | Pass |
= Keysight Spectrum Analyzer - Element Materials Technelogy - Peints: 1001, Detector: Average (RMS) ==
X RL RF I'ste  bg | | SENSE:INT] [ ALIGN AUTO | 08:23:42 AM Mar 03, 2023

Center Freq: 2.107500000 GHz Radio Std: None
—w— Trig: Free Run Avgl|Hold: 200/200
#Atten: 20 dB Radio Device: BTS

Ref Offset 41.51 dB
ef

Center 2.1075000

pan
Res BW 9.1 kHz VBW 91KkHz

Channel Power Power Spectral Density

-23.27 dBm /1 MHz -83.27 dBm /Hz

MSG STATUS

Sweep 14.4 ms|

Z
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BAND EDGE COMPLIANCE - Band n66 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, Low Channel 2122.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
[ | 7 | [ 2306 ] -19 [ Pass |
e Keysight Spectrum Analyzer - Element Materials Technology (][]

RL RE | pc | |

SENSE:INT| [

ALIGN AUTO [ 06:32:32 AM

PNO: Fast +w»— Trig: FreeRun

IFGain:Low

Ref Offset 41.51 dB
Ref 51.51 dBm

Start 2.08700 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Avg Type: RMS
Avg|Hold: 1000/1000
Atten: 20 dB
Mkr1 2.106 772 5 GHz
-23.059 dBm

Stop 2.10700 GHz
Sweep 1.067 ms (8001 pts)

STATUS

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 2187.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
[ [ 1 | [ 2383 ] -19 | Pass |

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)

= e

X RL [ ]500 DbC | |

SENSE:INT]

| ALIGN AUTO. | 06:21:33 AM Mar 03, 2023

Ref Offset 4151 dB
Ref 11.51 dBm

Center 2.2001250 GHz
Res BW 2.4 kHz

Channel Power

-23.83 dBm /250 kHz

«w. Trig: FreeRun

Center Freq: 2.200125000 GHz Radio Std: None
Avg|Hold: 200/200

#Atten: 20 dB Radio Device: BTS

Span 250.0 kHz

VBW 24 kHz Sweep 51.73ms

Power Spectral Density

-77.81 dBm /Hz

STATUS
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BAND EDGE COMPLIANCE - Band n66 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 2187.5 MHz

Frequency Max Value Limit
Range (dBm) < (dBm) Result
[ [ 2 | | [ 2759 | -19 [ Pass |

=N
06:22:12 AM Mar03, 2023
Radio Std: None

RL RF I DC | [ SENSE:INT] | ALIGN AUTO |

Center Freq: 2.200375000 GHz

—s~ Trig: Free Run Avg|Held: 200/200
#Atten: 20 dB

Radio Device: BTS

Ref Offset 41.51 dB
Ref 10.00 dBm _

Center 2.2
Res BW 2.4 kHz

Channel Power

-27.59 dBm /250 kHz

MSG

VBW 24 kHz

Power Spectral Density

-81.57 dBm /Hz

STATUS

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 2187.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 3 | [ 2778 ] -19 | Pass |

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)

X RL [ ]500 DbC | |

Ref Offset 41.51 dB
Ref 10.00 dBm

Center 2.2006250 GHz
Res BW 2.4 kHz

Channel Power

-27.78 dBm /250 kHz

SENSE:INT] [ ALIGN AUTO |

06:23:15 AM Mar 03, 2023

«w. Trig: FreeRun

Center Freq: 2.200625000 GHz Radio Std: None
Avg|Hold: 200/200

#Atten: 20 dB Radio Device: BTS

Span 250.0 kHz

VBW 24 kHz Sweep 51.73ms

Power Spectral Density

-81.76 dBm /Hz

= e

STATUS
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BAND EDGE COMPLIANCE - Band n66 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 2187.5 MHz

Frequency Max Value Limit
Range (dBm) < (dBm) Result
[ [ 4 | | [ 2778 ] -19 [ Pass |

=N
06:23:57 AM Mar03, 2023
Radio Std: None

RL RE | DC | [ SENSE:INT] [ Auenauto [

Center Freq: 2.200875000 GHz

—s~ Trig: Free Run Avg|Held: 200/200
#Atten: 20 dB

Radio Device: BTS

Ref Offset 41.51 dB
Ref 10.00 dBm _

Center 2.2
Res BW 2.4 kHz

Channel Power

-27.78 dBm /250 kHz

MSG

VBW 24 kHz

Power Spectral Density

-81.76 dBm /Hz

STATUS

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 2187.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 5 | [ 2223 ] -19 | Pass |

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)

X RL [ ]500 DbC | |

Ref Offset 41.51 dB
Ref 10.00 dBm

Center 2.2015000 GHz
Res BW 9.1 kHz

Channel Power

-22.23 dBm /1 MHz

SENSE:INT] [ ALIGN AUTO |

06:24:56 AM Mar 03, 2023

«w. Trig: FreeRun

Center Freq: 2.201500000 GHz Radio Std: None
Avg|Hold: 200/200

#Atten: 18 dB Radio Device: BTS

Span 1.000 MHz

VBW 91 kHz Sweep 14.4 ms

Power Spectral Density

-82.23 dBm /Hz

= e

STATUS
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BAND EDGE COMPLIANCE - Band n66 5G

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 2187.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
| | 6 | | [ 2237 ] -19 | Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) =] e
Xl RL RF | Da| [ SENSE:INT] | ALIGN AUTO [ 06:25:41 AM Mar03, 2023

Center Freq: 2.202500000 GHz Radio Std: None
—w—~ Trig: Free Run AvglHold: 200/200

#Atten: 18 dB Radio Device: BTS

Ref Offset 41.51 dB
Ref 10.00 dBm

VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-22.37 dBm /1 MHz -82.37 dBm /Hz

MSG STATUS

Band n66 2110 MHz - 2200 MHz, 5G NR , Port 1, 25 MHz Bandwidth, 256-QAM Modulation, High Channel 2187.5 MHz
Frequency Max Value Limit
Range (dBm) < (dBm) Result
[ [ 7 [ I [ 2210 ] -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology
X RL RE [s0q Dc | | [ SENSE:INT] ALIGN AUTO i
Avg Type: RMS
PNO: Fast ~-»- Trig: FreeRun AvglHold: 1000/1000
IFGain:Low #Atten: 18 dB

Ref Offset 4151 dB Mkr1 2.203 295 0 GHz

Ref 49.51 dBm -22.104 dBm

Stop 2.223

#VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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BAND EDGE COMPLIANCE - BAND 66 LTE

element

XMit 2022.12.28.0

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
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2023-02-09 2024-02-09
Block - DC Fairview Microwave SD3239 ANE 2023-02-16 2024-02-16
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
TEST DESCRIPTION

The measurement was made using a direct connection between the RF output of the EUT and a spectrum analyzer.

The spurious RF conducted emissions at the edges of the authorized bands were measured with the EUT set to low and
high transmit frequencies in the available band. The channels closest to the band edges were selected. The EUT was
transmitting at the data rate(s) listed in the datasheet.

The spectrum was scanned below the lower band edge and above the higher band edge.

All limits were adjusted by a factor of [-10*log(4)] dB to account for the device operation as a 4 port MIMO transmitter, as
per FCC KDB 622911.

Per section 27.53(h)(1) and RSS-139 6.6, the power of any emission outside of the authorized operating frequency range
cannot exceed -13 dBm. The limit is adjusted to -19 dBm [-13 dBm -10 log (4)] per FCC KDB 662911D01 v02r01
because the BTS may operate as a 4 port MIMO transmitter.

Per 27.53(h)(3) and RSS-139 6.6. emissions seen up to 1 MHz outside of authorized operating frequency range band
edges shell be measured with a RBW of 1% of the measured emission. Any emission seen to be > 1 MHz further
outside the band edges shall be measured with a RBW of 1 MHz. However, a narrower RBW of at least 1% of the

emission bandwidth is still allowed provided that the measured power is integrated over the full reference bandwidth of 1
MHz.

RF conducted emissions testing was performed on one port. The testing was performed on the same version of
hardware (AHFII) as the original certification test. The AHFII antenna ports are essentially electrically identical (the RF
power variation between antenna ports is small as shown in the original certification testing) and antenna port 1 was
selected to perform testing under this effort as allowed by ANSI C63.26-2015 paragraphs 5.2.5.3, 5.7.2i and 6.4.

The band edge testing was performed using only one modulation type because the Occupied Bandwidth variation
between modulation types is small, the average output power variation between modulation types is small, there is
significant/good passing margin, and previous compliance testing was successfully performed using a higher average
power level. The highest rate modulation type (2566QAM) was used. (See ANSI C63.26. clause 5.7.2e).
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BAND EDGE COMPLIANCE - BAND 66 LTE

element
TbtTx 2022.05.02.0 XMit 2022.12.28.0
EUT:|Airscale Base Transceiver Station Remote Radio Head Model AHFII Work Order: [NOKI0054
Serial Number: |BL2235N41PG Date:|03/03/2023
Customer: [Nokia of America Corporation Temperature:|25.1°C
Attendees: [John Rattanavong, David Le Humidity: [35.2%
Project: [None Barometric Pres.:|983.6 mbar
Tested by:|Brandon Hobbs and Jarrod Brenden [ Power:[54 vDC Job Site: | TX07
TEST SPECIFICATIONS Test Method
FCC 27:2023 JANSI C63.26:2015

RSS-139 Issue 4:2022

JANSI C63.26:2015

COMMENTS

All measurment path losses were accounted for in the reference level offset including any attenuators, filters, and DC blocks. The LTE 1.4 MHz carrieris are enabled at 20 watts/carrier.

DEVIATIONS FROM TEST STANDARD

None
Configuration # NOKI0054-2 e 2 |
Signature = 4
Frequency Max Value Limit
Range (dBm) (dBm) Result
Band 66 2110 MHz - 2200 MHz, LTE
Port 1
1.4 MHz Bandwidth
256-QAM Modulation
Low Channel 2110.7 MHz 1 -33.5 -19 Pass
Low Channel 2110.7 MHz 2 -26.3 -19 Pass
Low Channel 2110.7 MHz 3 -27.3 -19 Pass
High Channel 2199.3 MH:z 1 -32.6 -19 Pass
High Channel 2199.3 MH:z 2 -27.2 -19 Pass
High Channel 2199.3 MH:z 3 -26.8 -19 Pass
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BAND EDGE COMPLIANCE - BAND 66 LTE

TbiTx 2022.05.02.0

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Low Channel 2110.7 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Result
| | 1 [ 3348 | -19 [ Pass |
==

= Keysight Spectrum Analyzer - Element Materials Technology
T T
|

11:00:58 AM

ALIGN AUTO |

SENSE:INT]

X RL RE I DC |

PNO: Wi
IFGain:Low

Ref Offset 41.5 dB
Ref 51.50 dBm

Start 2.109000 GHz
#Res BW 15 kHz

MSG

ide —»— Trig: FreeRun

Avg Type: RMS
Avg|Hold: 1000/1000

Atten: 20 dB
Mkr1 2.110 000 00 GHz
-33.480 dBm

Stop 2.111000 GHz
Sweep 3.733 ms (8001 pts)

#VBW 47 kHz*

STATUS

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Low Channel 2110.7 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Result
[ 2 I [ 2627 ] -19 Pass
11:01:42 AM Mar 03, 2023

. Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)
[ ALIGN AUTO |

X RL [ ]500 DbC |

Ref Offset 415 dB
Ref 11.50 dBm

Center 2.1085000 GHz
Res BW 9.1 kHz

Channel Power

-26.27 dBm /1 MHz

SENSE:INT]
Center Freq: 2.108500000 GHz Radio Std: None

«w. Trig: FreeRun AvglHold: 200/200
#Atten: 20 dB

Radio Device: BTS

Span 1.000 MHz

VBW 91 kHz Sweep 14.4 ms

Power Spectral Density

-86.27 dBm /Hz

STATUS
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BAND EDGE COMPLIANCE - BAND 66 LTE

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, Low Channel 2110.7 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Result
| | 3 | | [ 2725 | -19 [ Pass |

[
ALIGNAUTO [ 11:03:26 AM
Avg Type: RMS
PNO: Fast —s»— Trig: FreeRun Avg|Hold: 1000/1000

IFGain:Low Atten: 20 dB
Mkr1 2.107 962 5 GHz

Ref Offset 41.5 dB
Ref 51.50 dBm -27.251 dBm

= Keysight Spectrum Analyzer - Element Materials Technology
RL RF | Dc | I

[ SENSE:INT]

Stop 2.10800 GHz
Sweep 1.067 ms (8001 pts)

Start 2.08800 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

MSG

STATUS

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, High Channel 2199.3 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Result
| | 1 | | [ -3256 ] -19 | Pass |

= Keysight Spectrum Analyzer - Element Materials Technology

X RL [ [soe bpc | | [ SENSE:INT] |

ALIGNAUTO [
Avg Type: RMS
«w. Trig: FreeRun AvglHold: 1000/1000
Atten: 20 dB

Mkr1 2.200 000 00 GHz
Ref 51.50 dBm -32.558 dBm

Stop 2.2010
#VBW 47 kHz* Sweep 3.733 ms (8001 pts)

STATUS
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BAND EDGE COMPLIANCE - BAND 66 LTE

TbiTx 2022.05.02.0

XMit 2022.12.28.0

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, High Channel 2199.3 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Result
[ [ 2 | | [ 2724 ] -19 [ Pass |
= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) ][0 S
X RL RF | DC | [ SENSE:INT] | ALIGN AUTO | 11:20:25 AM Mar03, 2023

Ref Offset 415 dB
Ref 11.50 dBm _

Center 2.2
Res BW 9.1 kHz

Channel Power

-27.24 dBm /1 MHz

MSG

Center Freq: 2.201500000 GHz Radio Std: None
—s~ Trig: Free Run AvglHold: 200/200

#Atten: 20 dB Radio Device: BTS

VBW 91 kHz Sweep 14.4 ms

Power Spectral Density

-87.24 dBm /Hz

STATUS

Band 66 2110 MHz - 2200 MHz, LTE , Port 1, 1.4 MHz Bandwidth, 256-QAM Modulation, High Channel 2199.3 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Result
| | 3 | | [ 2676 ] -19 | Pass |

= Keysight Spectrum Analyzer - Element Materials Technology

X RL [ [soe bpc | |

PNO: Fast
IFGain:Low

Ref Offset 415 dB
Ref 51.50 dBm

Start 2.
#Res BW 1.0 MHz

MSG

[ SENSE:INT] ALIGN AUTO |

#VBW 3.0 MHz*

Avg Type: RMS
«w. Trig: FreeRun AvglHold: 1000/1000

Atten: 20 dB

2.202 095 0 GHz
-26.756 dBm

P 2.22200 GHz
Sweep 1.067 ms (8001 pts)

STATUS
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