OCCUPIED BANDWIDTH - IN BAND

XMit 2022.02.07.0

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

the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Block - DC Fairview Microwave SD3379 AMT 2021-09-14 2022-09-14
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17

TEST DESCRIPTION

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

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

. Peak Detector was used

. Trace max hold was used

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

The occupied bandwidth was measured with the EUT configured in the modes called out in the data sheets.
FCC 24.238(b) and FCC 15.27.53(h)(3) defines the 26dB emission bandwidth requirement.
RSS GEN Section 6.7 defines the 99% emission bandwidth requirement.

FCC and ISED Emission Designators for Band 25 {1930MHz to 1995MHz) Narrow-Band 10T In-Band

Ch Radio 4G-LTE: E-TM1.1 with N-TM
BW Channel FCC ISED
Low AM79F9W 4M4TFOW
5MHz Mid AMTIFIW AMATFOW
High AMBOFSW AMATFOW
Low 9IM56FIW BMO7FOW
10MHz Mid 9IM58FOW 8MO7FIW
High 9M58FOW S8MSOTFIW
Low 14MAFOW 13MS5FIW
15MHz Mid 14MAFOW 13MS5FIW
High 14MAFOW 13MSFIW
Low 19M2FOW 17MIFIW
20MHz Mid 19M2FOW 17MIFIW
High 19M3FOW 17MOFIW

Note: FCC emission designators are based on 26dB emission bandwidth. ISED emission designators are based on 99% emission
bandwidth.

FCC and ISED Emission Designators for Band 66 (2110MHz to 2200MHz) Narrow-Band 10T In-Band

Ch Radio 4G-LTE: E-TML1.1 with N-TM
BW Channel FCC ISED
Low AM7IFOW AMATFSW
5MHz Mid AMT7IFOW AMATFOW
High AMBOFOW AMATFSW
Low IMS5BFIOW 8M97FOW
10MHz Mid IMS5TFIOW 8M97FSW
High IMSIFIW 8MI7FOW
Low 14MAFOW 13M5FOW
15MHz Mid 14MAFOW 13M5FSW
High 14MAFOW 13M5FSW
Low 19M3FOW 17MIFSW
20MHz Mid 19M3FOW 17MIFSW
High 19M3FOW 17MSFOW
Note: FCC emission designators are based on 26dB emission bandwidth. ISED emission designators are based on 99% emission
bandwidth.
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EUT: | AHFIl Remote Radio Head Work Order:|NOKI10037
Serial Number: | YK214000036 Date: | 28-Feb-22
Customer:[Nokia Solutions and Networks Temperature:|22.6 °C
Attendees: |David Le, John Rattanavong Humidity:|23.7% RH
Project:|None Barometric Pres.:[1026 mbar
Tested by:|Mark Baytan Power:[54 VDC Job Site: | TX09

TEST SPECIFICATIONS

Test Method

FCC 24E:2022

|ANSI C63.26:2015

RSS-133 Issue 6:2013+A1:2018

|RSS-133 Issue 6:2013+A1:2018

COMMENTS

All measurement path loses accounted for in the reference level offest including any attenuators, filters, and DC blocks. Band 25 carriers enabled at maximum power is 80 watts/carrier.

DEVIATIONS FROM TEST STANDARD

None
Configuration # 2
Signature
Value Value
99% (MHz) 26dB (MHz) Limit Result
Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band
Port 1
5 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 1932.5 MHz 4.47 4.79 Within Band Pass
Mid Channel, 1962.5 MHz 4.47 4.79 Within Band Pass
High Channel, 1992.5 MH: 4.47 4.80 Within Band Pass
10 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 1935 MHz 8.97 9.56 Within Band Pass
Mid Channel, 1962.5 MHz 8.97 9.58 Within Band Pass
High Channel, 1990 MHz 8.97 9.58 Within Band Pass
15 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 1937.5 MHz 13.5 14.4 Within Band Pass
Mid Channel, 1962.5 MHz 13.5 14.4 Within Band Pass
High Channel, 1987.5 MH: 13.5 14.4 Within Band Pass
20 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 1940 MHz 17.9 19.2 Within Band Pass
Mid Channel, 1962.5 MHz 17.9 19.2 Within Band Pass
High Channel, 1985 MHz 17.9 19.2 Within Band Pass
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT In-Band, Port 1, 5 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1932.5 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ [ 4.47 | 4.79 [ Within Band_| Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak el ]

RL RE [ SENSE:INT] [ AIGNAUTO |
Center Freq: 1.932500000 GHz
—»—~ Trig: Free Run Avgl|Hold: 50/50

#Atten: 30 dB

09:33:47 AM Mar02, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 66.00 dBm

Center 1.932500 GHz
#Res BW 100 kHz

#VBW 300 kHz #Sweep 6-01.2 ms

Total Power 57.4 dBm

Occupied Bandwidth
4.47

Transmit Freq Error

MHz

5.378 kHz
4.794 MHz

% of OBW Power
x dB

99.00 %

x dB Bandwidth -26.00 dB

MSG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT In-Band, Port 1, 5 MHz Bandwdith, E-TM1.1 with N-TM, Mid Channel, 1962.5 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ [ 4.47 I 4.79 [ Within Band | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RF |s0a bc | | | SENSE:INT] [ ALIGN AUTO |
Center Freq: 1.962500000 GHz
«w~ Trig: FreeRun Avg|Hold: 50/50
#Atten: 30 dB

10:06:29 AM Mar02, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 78.00 dB

Span 15.00 MHz
#Sweep 601.2ms

Center 1.962500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Total Power 57.4 dBm

Occupied Bandwidth

4.4725 MHz
3.247 kHz
4.789 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band, Port 1, 5 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1992.5 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ [ 4.47 | 4.80 [ Within Band_| Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak el ]

RL RE [ SENSE:INT] [ AIGNAUTO |
Center Freq: 1.992500000 GHz
—»—~ Trig: Free Run Avg|Held: 50/50

#Atten: 30 dB

10:48:57 AM Mar02, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 66.00 dBm

‘Center 1.992500 GHz
#Res BW 100 kHz

#VBW 300 kHz #Sweep 6-01.2 ms

Total Power 57.8 dBm

Occupied Bandwidth

4.4711 MHz
2.020 kHz
4.795 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MsG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT In-Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1935 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| | | | 8.97 | 9.56 [ Wwithin Band_] Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RE |soq  bc | | | SENSE:INT] [ ALIGNAUTO |
Center Freq: 1.935000000 GHz
«w~ Trig: FreeRun Avg|Hold: 50/50
#Atten: 30 dB

11:28:06 AM Mar02, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 67.00 dB

Span 25.00 MHz
#Sweep 601.2ms

Center 1.93500 GHz
#Res BW 200 kHz

#VBW 620 kHz

Total Power 58.1 dBm

Occupied Bandwidth

8.9684 MHz
3.381 kHz
9.558 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT In-Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, Mid Channel, 1962.5 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
[ [ [ [ 8.97 [ 9.58 [ within Band | Pass |

e Keysight Spectrum Analyz

Element Materials Technology - Points: 3000, Detector: Peak

(=S

RL RE

SENSE:INT| |

e ALIGN AUTO |

11:34:57 AM Mar 02, 2022

Ref Offset 42 dB
Ref 63.00 dBm

Center 1.96250 GHz
#Res BW 200 kHz

Occupied Bandwidth

8.9685 MHz
-3.827 kHz
9.580 MHz

Transmit Freq Error

x dB Bandwidth

MSG

—»—~ Trig: Free Run

Center Freq: 1.962500000 GHz

#Atten: 30 dB

#VBW 620 kHz

Total Power 54.4 dBm

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS

Avg|Hold: 50/50

Radio Std: None

Radio Device: BTS

Span 25.00 MHz
#Sweep 601.2 ms

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT In-Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1990 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| | | | 8.97 | 9.58 [ Wwithin Band_] Pass |

‘= Keysight Spectrum Analyzer - Element Materials Technology - Paints: 3000, Detector: Peak

RL RE [506 bc | |

SENSE:INT]|

[ ALIGN AUTO |

11:59:08 AM Mar02, 2022

Ref Offset 42 dB
Ref 67.00 dB

Center 1.99000 GHz
#Res BW 200 kHz

Occupied Bandwidth

8.9708 MHz
-4.385 kHz
9.578 MHz

Transmit Freq Error

x dB Bandwidth

MSG

«w~ Trig: FreeRun

Center Freq: 1.990000000 GHz

#Atten: 30 dB

#VBW 620 kHz

Total Power 58.1 dBm

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS

Avg|Hold: 50/50

Radio Std: None

Radio Device: BTS

Span 25.00 MHz
#Sweep 601.2ms

Report No. NOKI0037.1 Rev. 1

223/799



OCCUPIED BANDWIDTH - IN BAND

ThiTx 2021.12.14.1

XMit 2022.02.07.0

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band |oT In-Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1937.5 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ | 13.5 | 14.4 [ Within Band_| Pass |

=R
12:17:32 PMMar 02, 2022
Radio Std: None

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RE [ SENSE:INT] [ anenauto
Center Freq: 1.937500000 GHz
—»—~ Trig: Free Run Avg|Hold: 50/50

#Atten: 30 dB

Radio Device: BTS

Ref Offset 42 dB
Ref 67.00 dBm

Center 1.93750 GHz
#Res BW 300 kHz

#VBW 910 kHz #Sweep 6-01.2 ms

Total Power 58.2 dBm

Occupied Bandwidth

13.514 MHz
27.066 kHz
14.40 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error

x dB Bandwidth

MsG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT In-Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, Mid Channel, 1962.5 MHz.
Value Value
99% (MHz) 26dB (MHz) Limit Result
| | | | 13.5 I 14.4 [ Within Band | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RF |s0a bc | | | SENSE:INT] [ ALIGN AUTO |
Center Freq: 1.962500000 GHz
«w~ Trig: FreeRun Avg|Hold: 50/50
#Atten: 30 dB

12:30:18 PMMar 02, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 67.00 dB

Span 35.00 MHz
#Sweep 601.2ms

Center 1.96250 GHz
#Res BW 300 kHz

#VBW 910 kHz

Occupied Bandwidth Total Power 58.0 dBm

13.518 MHz
20.418 kHz
14.43 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error

x dB Bandwidth

MSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT In-Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1987.5 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ | 13.5 | 14.4 [ Within Band_| Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak el ]

RL RE [ SENSE:INT] [ AIGNAUTO |
Center Freq: 1.987500000 GHz
—»—~ Trig: Free Run Avg|Hold: 50/50

#Atten: 30 dB

12:41:15 PM Mar 02, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 67.00 dBm

Center 1.98750 GHz
#Res BW 300 kHz

#VBW 910 kHz #Sweep 6-01.2 ms

Total Power 58.4 dBm

Occupied Bandwidth

13.521 MHz
17.231 kHz
14.42 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MsG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT In-Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1940 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ [ 17.9 I 19.2 [ Within Band | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RF |s0a bc | | | SENSE:INT] [ ALIGN AUTO |
Center Freq: 1.940000000 GHz
«w~ Trig: FreeRun Avg|Hold: 50/50
#Atten: 30 dB

01:04:54 PMMar 02, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 63.00 dB

Span 35.00 MHz
#Sweep 601.2ms

Center 1.94000 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Total Power 58.5 dBm

Occupied Bandwidth

17.924 MHz
4.114 kHz
19.24 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT In-Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Mid Channel, 1962.5 MHz..
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ | 17.9 | 19.2 [ Within Band_| Pass |

e Keysight Spectrum Analyz

Element Materials Technology - Points: 3000, Detector: Peak

(=S

RL RE

SENSE:INT| |

e ALIGN AUTO |

01:13:48 PMMar 02, 2022

Ref Offset 42 dB
Ref 63.00 dBm

Center 1.96250 GHz
#Res BW 430 kHz

Occupied Bandwidth
17.939 MHz
-10.918 kHz
19.23 MHz

Transmit Freq Error

x dB Bandwidth

MsG

—»—~ Trig: Free Run

Center Freq: 1.962500000 GHz

#Atten: 30 dB

#VBW 1.3 MHz

Total Power 58.6 dBm

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS

Avg|Hold: 50/50

Radio Std: None

Radio Device: BTS

Span 35.00 MHz
#Sweep 601.2 ms

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT In-Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1985 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ [ 17.9 I 19.2 [ Within Band | Pass |

‘= Keysight Spectrum Analyzer - Element Materials Technology - Paints: 3000, Detector: Peak

RL RE [506 bc | |

SENSE:INT]|

ALIGN AUTO |

01:38:51 PMMar 02, 2022

Ref Offset 42 dB
Ref 64.00 dB

Center 1.98500 GHz
#Res BW 430 kHz

Occupied Bandwidth
17.932 MHz
-16.810 kHz
19.25 MHz

Transmit Freq Error

x dB Bandwidth

MSG

«w~. Trig: FreeRun

I
Center Freq: 1.985000000 GHz

#Atten: 30 dB

#VBW 1.3 MHz

Total Power 58.7 dBm

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS

Avg|Hold: 50/50

Radio Std: None

Radio Device: BTS

Span 35.00 MHz
#Sweep 601.2ms
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EUT: | AHFIl Remote Radio Head Work Order:|NOKI10037
Serial Number: | YK214000036 Date: | 28-Feb-22
Customer:[Nokia Solutions and Networks Temperature:|22.6 °C
Attendees: |David Le, John Rattanavong Humidity:|23.7% RH
Project:|None Barometric Pres.:[1026 mbar
Tested by:|Mark Baytan Power:[54 VDC Job Site: | TX09

TEST SPECIFICATIONS

Test Method

FCC 27:2022

ANSI C63.26:2015

RSS-139 Issue 3:2015

RSS-139 Issue 3:2015

RSS-170 Issue 3:2015

RSS-170 Issue 3:2015

COMMENTS

DEVIATIONS FROM TEST STANDARD

All measurement path loses accounted for in the reference level offest including any attenuators, filters, and DC blocks. Band 66 carriers enabled at maximum power is 80 watts/carrier.

Configuration # 2
Signature
Value Value
99% (MHz) 26dB (MHz) Limit Result
Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT In Band
Port 1
5 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 2112.5 MHz 4.47 4.79 Within Band Pass
Mid Channel, 2155 MHz 4.47 4.79 Within Band Pass
High Channel, 2197.5 MH: 4.47 4.79 Within Band Pass
10 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 2115 MHz 8.97 9.58 Within Band Pass
Mid Channel, 2155 MHz. 8.98 9.57 Within Band Pass
High Channel, 2195 MHz 8.97 9.59 Within Band Pass
15 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 2117.5 MHz 13.5 14.4 Within Band Pass
Mid Channel, 2155 MHz.. 13.5 14.4 Within Band Pass
High Channel, 2192.5 MH: 13.5 14.4 Within Band Pass
20 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 2120 MHz 17.9 19.3 Within Band Pass
Mid Channel, 2155 MHz... 17.9 19.3 Within Band Pass
High Channel, 2190 MHz 17.9 19.3 Within Band Pass
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT In Band, Port 1, 5 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 2112.5 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ [ 4.47 | 4.79 [ Within Band_| Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak el ]

RL RE [ SENSE:INT] [ AGNAUTO |
Center Freq: 2.112500000 GHz
—»—~ Trig: Free Run Avg|Hold: 50/50

#Atten: 30 dB

11:19:08 AM Mar05, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 67.00 dBm

Center 2.112500 GHz
#Res BW 100 kHz

#VBW 300 kHz #Sweep 6-01.2 ms

Total Power 57.8 dBm

Occupied Bandwidth

4.4712 MHz
5.238 kHz
4.788 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MsG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 5 MHz Bandwdith, E-TM1.1 with N-TM, Mid Channel, 2155 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ [ 4.47 I 4.79 [ Within Band | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RE |soq  bc | | | SENSE:INT] [ aueNAUTO. |
Center Freq: 2.155000000 GHz
«w~ Trig: FreeRun Avg|Hold: 50/50
#Atten: 30 dB

11:37:00 AM Mar05, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 67.00 dB

Span 15.00 MHz
#Sweep 601.2ms

Center 2.155000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Total Power 57.7 dBm

Occupied Bandwidth

4.4699 MHz
2.930 kHz
4.792 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MSG STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 5 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2197.5 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ [ 4.47 | 4.79 [ Within Band_| Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak el ]

RL RE [ SENSE:INT] [ AIGNAUTO |
Center Freq: 2.197500000 GHz
—»—~ Trig: Free Run Avg|Held: 50/50

#Atten: 30 dB

11:48:58 AM Mar05, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 67.00 dBm

Center 2.197500 GHz
#Res BW 100 kHz

#VBW 300 kHz #Sweep 6-01.2 ms

Total Power 57.8 dBm

Occupied Bandwidth

4.4720 MHz
2.001 kHz
4.795 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MsG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT In Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 2115 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| | | | 8.97 | 9.58 [ Wwithin Band_] Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RE |soq  bc | | | SENSE:INT] [ ALIGNAUTO |
Center Freq: 2.115000000 GHz
«w~. Trig: FreeRun Avg|Hold: 50/50
#Atten: 30 dB

12:07:48 PMMar 05, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 68.00 dB

Span 25.00 MHz
#Sweep 601.2ms

Center 2.11500 GHz
#Res BW 200 kHz

#VBW 620 kHz

Total Power 58.3 dBm

Occupied Bandwidth

8.9696 MHz
2.119 kHz
9.575 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MSG STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT In Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, Mid Channel, 2155 MHz.
Value Value
99% (MHz) 26dB (MHz) Limit Result
[ [ [ [ 8.98 [ 9.57 [ within Band | Pass |

(=S
12:27:42 PM Mar 05, 2022
Radio Std: None

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RE [ SENSE:INT] [ auenauTo |
Center Freq: 2.155000000 GHz
—»—~ Trig: Free Run Avg|Hold: 50/50
#Atten: 30 dB

Radio Device: BTS

Ref Offset 42 dB
Ref 67.00 dBm

Center 2.15500 GHz
#Res BW 200 kHz

#VBW 620 kHz #Sweep 6-01.2 ms

Total Power 58.1 dBm

Occupied Bandwidth
8.9672 MHz
-503 Hz
9.565 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error

x dB Bandwidth

MSG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT In Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2195 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| | | | 8.97 | 9.59 [ Wwithin Band_] Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RE |soq  bc | | | SENSE:INT] [ ALIGNAUTO |
Center Freq: 2.195000000 GHz
«w~ Trig: FreeRun Avg|Hold: 50/50
#Atten: 30 dB

12:41:34 PMMar 05, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 66.00 dB

Span 25.00 MHz
#Sweep 601.2ms

Center 2.19500 GHz
#Res BW 200 kHz

#VBW 620 kHz

Total Power 58.4 dBm

Occupied Bandwidth

8.9702 MHz
-3.951 kHz
9.590 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error

x dB Bandwidth

MSCG STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT In Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 2117.5 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ | 13.5 | 14.4 [ Within Band_| Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak el ]

RL RE [ SENSE:INT] [ AIGNAUTO |
Center Freq: 2.117500000 GHz
—»—~ Trig: Free Run Avg|Hold: 50/50

#Atten: 30 dB

12:58:19 PM Mar 05, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 67.00 dBm

Span 35.00 MHz
#Sweep 601.2 ms

Center 2.11750 GHz
#Res BW 300 kHz

#VBW 910 kHz

Total Power 58.6 dBm

Occupied Bandwidth

13.519 MHz
26.930 kHz
14.43 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MSG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, Mid Channel, 2155 MHz..
Value Value
99% (MHz) 26dB (MHz) Limit Result
| | | | 13.5 I 14.4 [ Within Band | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RE |soq  bc | | | SENSE:INT] [ AauGNAUTO.
Center Freq: 2.155000000 GHz
«w~. Trig: FreeRun Avg|Hold: 50/50
#Atten: 30 dB

01:15:01 PMMar 05, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 66.00 dB

Span 35.00 MHz
#Sweep 601.2ms

Center 2.15500 GHz
#Res BW 300 kHz

#VBW 910 kHz

Total Power 58.5 dBm

Occupied Bandwidth

13.524 MHz
23.095 kHz
14.42 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MSCG STATUS

Report No. NOKI0037.1 Rev. 1

231/799



OCCUPIED BANDWIDTH - IN BAND

ThiTx 2021.12.14.1

XMit 2022.02.07.0

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT In Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2192.5 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ | 13.5 | 14.4 [ Within Band_| Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak el ]

RL RE [ SENSE:INT] [ AGNAUTO |
Center Freq: 2.192500000 GHz
—»—~ Trig: Free Run Avg|Hold: 50/50

#Atten: 30 dB

01:26:21 PM Mar 05, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 67.00 dBm

Center 2.19250 GHz
#Res BW 300 kHz

#VBW 910 kHz #Sweep 6-01.2 ms

Total Power 58.6 dBm

Occupied Bandwidth

13.516 MHz
13.587 kHz
14.43 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MsG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT In Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 2120 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
[ [ [ | 17.9 I 19.3 [ Within Band | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RF |s0a bc | | | SENSE:INT] [ ALIGN AUTO |
Center Freq: 2.120000000 GHz
«w~ Trig: FreeRun Avg|Hold: 50/50
#Atten: 30 dB

02:04:22 PM Mar 05, 2022
Radio Std: Neone

Radio Device: BTS

Ref Offset 42 dB
Ref 64.00 dB

Span 35.00 MHz
#Sweep 601.2ms

Center 2.12000 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Total Power 59.0 dBm

Occupied Bandwidth

17.921 MHz
1.033 kHz
19.25 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MSG STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT In Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Mid Channel, 2155 MHz...
Value Value
99% (MHz) 26dB (MHz) Limit Result
| [ [ | 17.9 | 19.3 [ Within Band_| Pass |
e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak el ]

RL RE [ SENSE:INT] [ auenauTo |
Center Freq: 2.155000000 GHz
—»—~ Trig: Free Run Avgl|Held: 50/50

#Atten: 30 dB

06:32:28 AM Mar 08, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 64.00 dBm

ce . Span 35.00 MHz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 601.2 ms

Total Power 58.8 dBm

Occupied Bandwidth

17.930 MHz
-5.290 kHz
19.26 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MsG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT In Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2190 MHz
Value Value
99% (MHz) 26dB (MHz) Limit Result
[ [ [ | 17.9 I 19.3 [ Within Band | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 3000, Detector: Peak
RL RF |s0a bc | | | SENSE:INT] [ ALIGN AUTO |
Center Freq: 2.190000000 GHz
«w~. Trig: FreeRun Avg|Hold: 50/50
#Atten: 30 dB

06:40:52 AM Mar 08, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 64.00 dB

Span 35.00 MHz
#Sweep 601.2ms

Center 2.19000 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Total Power 58.9 dBm

Occupied Bandwidth
17.928 MHz
-14.234 kHz
19.26 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MSG STATUS
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OCCUPIED BANDWIDTH - STAND ALONE

XMit 2022.02.07.0

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

the test data.

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
Generator - Signal Agilent N5173B TIW 2020-07-17 2023-07-17
Block - DC Fairview Microwave SD3379 AMT 2021-09-14 2022-09-14
Analyzer - Spectrum Analyzer Keysight N9010A AFQ 2022-01-17 2023-01-17

TEST DESCRIPTION

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

method in section 5.4 of ANSI C63.26 was used to make this measurement. The spectrum analyzer settings were as
follows:

. RBW is 1% - 5% of the occupied bandwidth
. VBW is = 3x the RBW
. Peak Detector was used

Trace max hold was used

RF conducted emissions testing was performed only on one port. The AHFII antenna ports are essentially electrically
identical (the RF power variation between antenna ports is small as shown in this 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 occupied bandwidth was measured with the EUT configured in the modes called out in the data sheets.
FCC 24.238(b) and FCC 27.53(h)(3) defines the 26dB emission bandwidth requirement.
RSS GEN Section 6.7 defines the 99% emission bandwidth requirement.

FCC and ISED Emission Designators for Band 25 (1930MHz to 1995MHz) Narrow-Band 10T Stand Alone
Ch Radio 4G-LTE: N-TM
BW Channel FCC ISED
Low 278KG7D 196KG7D
200KHz Mid 279KG7D 196KG7D
High 279KG7D 196KG7D
Note: FCC emission designators are based on 26dB emission bandwidth. ISED emission designators are based on 99% emission
bandwidth.

FCC and ISED Emission Designators for Band 66 (2110MHz to 2200MHz) Narrow-Band 10T Stand Alone

ch Radio AG-LTE: N-TM
BW Channel FCC ISED
Low 278KGTD 1396KGTD
200KHz Mid 275KGTD 156KG7D
High Z75KGTD 136KG7D

Mote: FCC emiszicn designators are based on 26dB emission bandwidth. ISED emission designators are based on 99% emission
bandwidth.
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EUT: | AHFIl Remote Radio Head Work Order:|NOKI10037
Serial Number: | YK214000036 Date: | 28-Feb-22
Customer:[Nokia Solutions and Networks Temperature:|22.6 °C
Attendees: |David Le, John Rattanavong Humidity:|23.7% RH
Project:|None Barometric Pres.:[1026 mbar
Tested by:|Mark Baytan Power:[54 VDC Job Site: | TX09

TEST SPECIFICATIONS

Test Method

FCC 24E:2022

|ANSI C63.26:2015

RSS-133 Issue 6:2013+A1:2018

|RSS-133 Issue 6:2013+A1:2018

COMMENTS

All measurement path loses accounted for in the reference level offest including any attenuators, filters, and DC blocks. Band 25 carriers enabled at maximum power is 80 watts/carrier.

DEVIATIONS FROM TEST STANDARD

None
Configuration # 2
Signature
Value Value
99% (kHz) 26dB (kHz) Limit Result
Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Stand Alone
Port 1
200 kHz Bandwidth
N-TM
Low Channel, 1930.2 MHz 196 278 Within Band Pass
Mid Channel, 1962.5 MHz 196 279 Within Band Pass
High Channel, 1994.8 MH: 196 279 Within Band Pass
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Stand Alone, Port 1, 200 kHz Bandwidth, N-TM, Low Channel, 1930.2 MHz

RL RF | DC [

SENSE:INT]|

Value Value
99% (kHz) 26dB (kHz) Limit Result
[ [ [ 196 [ 278 [ WwithinBand | Pass |
s Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) [l ]

I ALIGN AUTO [ 07:01:29 AM Mar(03, 2022

Ref Offset 42 dB
Ref 51.00 dBm

Center 1.9302000 GHz
#Res BW 10 kHz

Occupied Bandwidth
196.00 kHz
-529 Hz
277.9 kHz

Transmit Freq Error

x dB Bandwidth

MsG

—»—~ Trig: Free Run

Center Freq: 1.930200000 GHz
Avg|Hold: 50/50

Radio Std: None

#Atten: 30 dB Radio Device: BTS

#VBW 30 kHz #Sweer.; 601 ms

Total Power

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Stand Alone, Port 1, 200 kHz Bandwidth, N-TM, Mid Channel, 1962.5 MHz

Value Value
99% (kHz) 26dB (kHz) Limit Result
196 | 279 [ Wwithin Band_] Pass |

= Keysight Spectrum Analyzer - Element Materials Technology - Paints: 601, Detector: Average (RM5)

RL RE [506 bc |

SENSE:INT| [

ALIGN AUTO | 07:11:28 AM Mar03, 2022

Ref Offset 42 dB
Ref 51.00 dB

Center 1.9625000 GHz
#Res BW 10 kHz

Occupied Bandwidth
195.57 kHz
-414 Hz
278.6 kHz

Transmit Freq Error

x dB Bandwidth

MSG

«w~ Trig: FreeRun
#Atten: 30 dB

Center Freq: 1.96‘25’00000 GHz Radio Std: None

AvglHold: 50/50
Radio Device: BTS

Span 1.000 MHz

#VBW 30 kHz #Sweep 601 ms

Total Power

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Stand Alone, Port 1, 200 kHz Bandwidth, N-TM, High Channel, 1994.8 MHz

Value Value
99% (kHz) 26dB (kHz) Limit Result
| | | | 196 | 279 [ Within Band | Pass |
E=E |

‘e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS)
RL RF | DC | [ [ SENSE:INT] [ ALIGN AUTO [

07:36:31 AM Mar(03, 2022

Center Freq: 1.994800000 GHz
—»—~ Trig: Free Run Avg|Held: 50/50
#Atten: 30 dB

Ref Offset 42 dB
Ref 51.00 dBm

Center 1.9948000 GHz
#Res BW 10 kHz

#VBW 30 kHz

Occupied Bandwidth Total Power

195.77 kHz

-387 Hz % of OBW Power
279.4 kHz x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MsG STATUS

Radio Std: None

Radio Device: BTS

Span 1.000 MHz
#Sweep 601 ms
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EUT: | AHFIl Remote Radio Head Work Order:|NOKI10037
Serial Number: | YK214000036 Date: | 28-Feb-22
Customer:[Nokia Solutions and Networks Temperature:|22.6 °C
Attendees: |David Le, John Rattanavong Humidity:|23.7% RH
Project:|None Barometric Pres.:[1026 mbar
Tested by:|Mark Baytan Power:[54 VDC Job Site: | TX09

TEST SPECIFICATIONS

Test Method

FCC 27:2022

ANSI C63.26:2015

RSS-139 Issue 3:2015

RSS-139 Issue 3:2015

RSS-170 Issue 3:2015

RSS-170 Issue 3:2015

COMMENTS

All measurement path loses accounted for in the reference level offest including any attenuators, filters, and DC blocks. Band 66 carriers enabled at maximum power is 80 watts/carrier.

DEVIATIONS FROM TEST STANDARD

None
Configuration # 2
Signature
Value Value
99% (kHz) 26dB (kHz) Limit Result
Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Stand Alone
Port 1
200 kHz Bandwdith
N-TM
Low Channel, 2110.2 MHz 195 278 Within Band Pass
Mid Channel, 2155 MHz 196 278 Within Band Pass
High Channel, 2199.8 MH: 196 279 Within Band Pass

Report No. NOKI0037.1 Rev. 1

238/799



OCCUPIED BANDWIDTH - STAND ALONE

ThiTx 2021.12.14.1

XMit 2022.02.07.0

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Stand Alone, Port 1, 200 kHz Bandwdith, N-TM, Low Channel, 2110.2 MHz

Value Value
99% (kHz) 26dB (kHz) Limit Result
| [ [ | 195 | 278 [ Within Band_| Pass |

. Keysight Spectrum Analyz:
RL RF [

Element Materials Technology - Points: 601, Detector: Average (RMS) [l ]
DC | | [ SENSE:INT] I ALIGN AUTO | 07:19:40 AM Mar08, 2022
Center Freq: 2.110200000 GHz Radio Std: None
—»—~ Trig: Free Run Avg|Held: 50/50
#Atten: 30 dB Radio Device: BTS

Ref Offset 42 dB
Ref 51.00 dBm

Span 1.000 MHz
#VBW 30 kHz #Sweep 601 ms

Occupied Bandwidth Total Power
195.75 kHz

Transmit Freq Error -457 Hz % of OBW Power 99.00 %

x dB Bandwidth 277.8 kHz x dB -26.00 dB

MsG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Stand Alone, Port 1, 200 kHz Bandwdith, N-TM, Mid Channel, 2155 MHz

Value Value
99% (kHz) 26dB (kHz) Limit Result
| | | | 196 I 278 [ Within Band | Pass |
s Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS) | (R3]

RL RE |soq Dpc | | | SENSE:INT] il ALIGN AUTO | 07:42:30 AM Mar08, 2022
Center Freq: 2.155000000 GHz Radio Std: None
«w~ Trig: Free Run AvglHold: 50/50

#Atten: 30 dB Radio Device: BTS

Ref Offset 42 dB
Ref 51.00 dB

Center 2.1550000 GHz Span 1.000 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 601 ms

Occupied Bandwidth Total Power
195.97 kHz

Transmit Freq Error -438 Hz % of OBW Power 99.00 %

x dB Bandwidth 278.7 kHz x dB -26.00 dB

MSG STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Stand Alone, Port 1, 200 kHz Bandwdith, N-TM, High Channel, 2199.8 MHz
Value Value
99% (kHz) 26dB (kHz) Limit Result
| | | | 196 | 279 [ Within Band | Pass |
=

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 601, Detector: Average (RMS)
RL RF | DC | [ [ SENSE:INT] [ ALIGN AUTO [
Center Freq: 2.199800000 GHz
—»—~ Trig: Free Run Avg|Hold: 50/50
#Atten: 30 dB

07:51:36 AM Mar08, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 51.00 dBm

Span 1.000 MHz
#Sweep 601 ms

Center 2.1998000 GHz
#Res BW 10 kHz

#VBW 30 kHz

Occupied Bandwidth Total Power

195.75 kHz
-524 Hz
279.3 kHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

MSG STATUS
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