BAND EDGE COMPLIANCE - GUARD 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 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 shall 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.

Per section FCC 27.53(h)(1), RSS-139 6.6 and RSS-170 5.4 & 5.4.1.2, the power of any emission outside of the authorized
operating frequency range cannot exceed -13 dBm for a 1 MHz measurement bandwidth. 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.

The RBW to be used for these measurements are per 27.53(h)(3), RSS-139 6.6 and RSS-170 5.4. Compliance with this
provision is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.
However, in the 1 megahertz bands immediately outside and adjacent to the licensee's frequency block, a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the
measured power is integrated over the full required measurement bandwidth (i.e. 1 MHz or 1 percent of emission bandwidth,
as specified).

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 this certification testing) and antenna port 1 was
selected to perform the testing under this effort as allowed by ANSI C63.26-2015 paragraph 5.7.2i.
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BAND EDGE COMPLIANCE - GUARD BAND

ThiTx 2021.12.14.1 XMit 2022.02.07.0

EUT: | AHFII Remote Radio Head Work Order: [NOKI0037

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 IANSI 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. Some marker values were
offset by RBW/2 from the band edge frequency as allowed by ANSI C63.26 Clause 5.7.2 for some test cases.

DEVIATIONS FROM TEST STANDARD

None
Configuration # 2
Signature
Frequency Max Value Limit
Range (dBm) (dBm) Results
Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band
Port 1
10 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 1935 MHz 1 -24.1 -19 Pass
Low Channel, 1935 MHz 2 -19.5 -19 Pass
Low Channel, 1935 MHz 3 -20.1 -19 Pass
High Channel, 1990 MHz 1 -24.5 -19 Pass
2 -20.1 -19 Pass
High Channel, 1990 MHz 3 -20.7 -19 Pass
15 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 1937.5 MHz 1 -24.2 -19 Pass
Low Channel, 1937.5 MHz 2 -20.3 -19 Pass
Low Channel, 1937.5 MHz 3 -20.1 -19 Pass
High Channel, 1987.5 MHz 1 -24.4 -19 Pass
High Channel, 1987.5 MHz 2 -20.1 -19 Pass
High Channel, 1987.5 MHz 3 -20.4 -19 Pass
20 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 1940 MHz 1 -23.9 -19 Pass
Low Channel, 1940 MHz 2 -21.1 -19 Pass
Low Channel, 1940 MHz 3 -21.1 -19 Pass
High Channel, 1985 MHz 1 -23.2 -19 Pass
h Channel, 1985 MHz 2 -19.7 -19 Pass
High Channel, 1985 MHz 3 -20.0 -19 Pass
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1935 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ 1 [ [ 241 -19 [ Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] /N ALIGN OFF | 06:43:55 AM Mar02, 2022
Avg Type: RMS T

RL RE
Avg|Held: 1000/1000

ide -—»— Trig: Free Run
Low #Atten: 20 dB

1.930 000 00 GHz

-24.144 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 1.931000 GHz
Sweep 1.067 ms (8001 pts)

Start 1.929000 GHz
#Res BW 100 kHz #VBW 300 kHz*
STATUS

Max Value

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1935 MHz
Limit

Frequency
Range (dBm) (dBm) Results
2 | -19.5 | -19 Pass
e Keysight Spectrum Analyzer - Element Materials Technology - Points; 1001, Detector: Average (RMS) ===
M ALIGN OFF | 06:45:31 AM Mar02, 2022
Radio Std: None

CORREC | [ SENSE:INT] I
Center Freq: 1.928500000 GHz
«w». Trig: Free Run Avg|Hold: 1000/1000

#Atten: 20 dB

Radio Device: BTS

Ref Offset 42 dB
Ref 22.00 dB

Span 1.000 MHz
Sweep 14.4 ms

VBW 91kHz

Power Spectral Density

Channel Power

-19.51 dBm /1 MHz -79.51 dBm /Hz

STATUS

MSCG
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BAND EDGE COMPLIANCE - GUARD BAND

THITx 2021.12.14.1

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1935 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| 3 | [ -20.1 -19 | Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] /N ALIGN OFF | 06:46:33 AM Mar02, 2022
Avg Type: RMS

RL RE
Avg|Held: 1000/1000

PNO: Fast —»— Trig: FreeRun
IFGain:Low #Atten: 20 dB

Mkr1 1.927 800 0 GHz

-20.100 dBm

Ref Offset 42 dB
Ref 48.00 dBm

Stop 1.92800 GHz
Sweep 1.067 ms (8001 pts)

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

MSG
Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1990 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
1 | 245 | -19 Pass
=R
/\ALIGN OFF | 07:16:53 AM Mar

e Keysight Spectrum Analyzer - Element Materials Technology
[~ SENSE:INT] B
Avg Type: RMS

Avg|Hold: 1000/1000

e -w»- Trig:FreeRun
#Atten: 20 dB

1.995 000 00 GHz

-24.548 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 1.996000 GHz

Sweep 1.067 ms (8001 pts)

Start 1.994000 GHz
#Res BW 100 kHz VBW 300 kHz*
STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT Guard Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1990 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 2 [ [ [ -20.1 [ -19 Pass |

=N
07:19:05 AM Mar 02, 2022
Radio Std: None

| SENSE:INT] [ /\ALTGN OFF |
Center Freq: 1.996500000 GHz
—»—~ Trig: Free Run Avg|Held: 1000/1000
-2

Ref Offset 42 dB
Ref 22.00 dBm

Span 1.000 MHz
Sweep 14.4 ms

Center 1.9965000 GHz

Res BW 9.1 kHz VBW 91 KkHz

Channel Power

-20.11 dBm /1 MHz

Power Spectral Density

-80.11 dBm /Hz

MSG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1990 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -20.7 | -19 | Pass ]
e Keysight Spectrum Analyzer - Element Materials Technology -]

/\ALIGN OFF e
Avg Type: RMS
Avg|Hold: 1000/1000

| SENSE:INT] [ 07:21:12 AM Mar

«w»~. Trig: FreeRun
#Atten: 20 dB

ast

Mkr1 1.997 232 5 GHz

Ref Offset 42 dB -20.740 dBm

Ref 48.00 dBm

Stop 2.01700 GHz
Sweep 1.067 ms (8001 pts)

Start 1.99700 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

MSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1937.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ 1 [ [ -24.2 [ -19 Pass
e Keysight Spectrum Analyzer - Element Materials Technology ===
| 5 DC CORI | | SENSE:INT] /N ALIGN OFF | 07:39:00 AM Mar02, 2022
Avg Type: RMS

RL RE
Avg|Held: 1000/1000

ide -—»— Trig: Free Run

Low #Atten: 20 dB
1.930 000 00 GHz

Ref Offset 42 dB
Ref 52.00 dBm

Start 1.920000 GHz ‘
#VBW 470 KHz*

Sweep 1.067 ms (8001 pts)

-24.184 dBm

Stop 1.931000 GHz

#Res BW 150 kHz
STATUS

MSG
Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1937.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
2 | -20.3 | -19 Pass
' Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) B
M ALIGN OFF | 07:40:06 AM Mar02, 2022
Radio Std: None

CORREC | [ SENSE:INT] I
Center Freq: 1.928500000 GHz
«w». Trig: Free Run Avg|Hold: 1000/1000

#Atten: 20 dB

Ref Offset 42 dB
Ref 22.00 dB

VBW 91kHz

Power Spectral Density

Channel Power

-20.27 dBm /1 MHz -80.27 dBm /Hz

STATUS

Radio Device: BTS

Span 1.000 MHz
Sweep 14.4 ms

MSG
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1937.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| 3 | [ -20.1 | -19 | Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] /N ALIGN OFF | 07:41:11 AM Mar02, 2022
Avg Type: RMS

RL RF
PNO: Fast —»— Trig: FreeRun Avg|Held: 1000/1000

IFGain:Low #Atten: 20 dB
Mkr1 1.927 930 0 GHz

Ref Offset 42 dB
Ref 48.00 dBm

Start 1.90800 GHz ‘
" #VBW 3.0 MHz*

Sweep 1.067 ms (8001 pts)

-20.088 dBm

Stop 1.92800 GHz

Res BW 1.0 MHz
STATUS

Max Value

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1987.5 MHz
Limit

Frequency
Range (dBm) (dBm) Results
1 | -24.4 | -19 Pass
=R
ALIGN AUTO | 08:24:14 AM Mar

e Keysight Spectrum Analyzer - Element Materials Technology
[~ SENSE:INT] i

Avg Type: RMS
e -w»- Trig: FreeRun AvglHold: 1000/1000

#Atten: 20 dB
1.995 000 00 GHz

Ref Offset 42 dB
Ref 52.00 dBm

Start 1.994000 GHz ‘
#Res BW 150 kHz VBW 470 kHz*
STATUS

Sweep 1.067 ms (8001 pts)

-24.431 dBm

Stop 1.996000 GHz
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1987.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 2 [ | | -20.1 | -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
[ SENSE:INT] [ AIGNAUTO [ 08:25:27 AM Mar 02, 2022
Center Freq: 1.996500000 GHz Radio Std: None
—»—~ Trig: Free Run Avg|Held: 1000/1000
:2

Ref Offset 42 dB
Ref 22.00 dBm

Center 1.9965000 GHz ' ' ‘ Span 1.000 MHz
Res BW 9.1 kHz VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-20.08 dBm /1 MHz -80.08 dBm /Hz

MsG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1987.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -20.4 | -19 | Pass ]
e Keysight Spectrum Analyzer - Element Materials Technology -]

[ SEnSE:INT] ALIGNAUTO [ 08:26:23 AM Mar
Avg Type: RMS
«w~ Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 20 dB

ast

Mkr1 1.997 165 0 GHz
Ezfrof;e(;g%césm -20.396 dBm

Start 1.99700 GHz ‘ ‘ : Stop 2.01700 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1940 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 1 [ [ -23.9 -19 [ Pass |
=T

ALIGNAUTO [ 08:39:21 AM Mar 02, 2022
Avg Type: RMS
Avg|Hold: 1000/1000

‘e Keysight Spectrum Analyzer - Element Materials Technology
RL RF | 5 DC CORI | [ SENSE:INT]

ide -—»— Trig: Free Run

Low #Atten: 20 dB

1.930 000 00 GHz
Ref 82,00 dBm -23.891 dBm

Stop 1.931000 GHz
Sweep 1.067 ms (8001 pts)

Start 1.920000 GHz
#VBW 620 kKHz*

#Res BW 200 kHz
MSG STATUS
Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1940 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| 2 | | | 21.1 -19 Pass ]
=S

08:40:18 AM Mar02, 2022

s Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)
Radio Std: None

CORREC | [ SENSE:INT]  ALIGNAUTO |
Center Freq: 1.928500000 GHz
«w»~ Trig: FreeRun AvglHold: 1000/1000

#Atten: 20 dB

Radio Device: BTS

Ref Offset 42 dB
Ref 22.00 dB

pan 1. Z
Sweep 14.4 ms

Center 1.9285000 GHz
Res BW 9.1 kHz

VBW 91kHz

Power Spectral Density

Channel Power

-21.08 dBm /1 MHz -81.08 dBm /Hz

STATUS

MSCG
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1940 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| 3 | [ 21.1 -19 | Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] ALIGN AUTO s 08:41:11 AM Mar02, 2022
Avg Type: RMS

RL RE
Avg|Held: 1000/1000

PNO: Fast —»— Trig: FreeRun
IFGain:Low #Atten: 20 dB

Mkr1 1.927 757 5 GHz

-21.134 dBm

Ref Offset 42 dB
Ref 48.00 dBm

Stop 1.92800 GHz

Start 1.90800 GHz
2 #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

Res BW 1.0 MHz
STATUS

MSG
Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1985 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
1 | -23.2 | -19 Pass
=R
ALIGN AUTO i 09:12:15 AM Mar

e Keysight Spectrum Analyzer - Element Materials Technology
[~ SENSE:INT] i

Avg Type: RMS
Avg|Hold: 1000/1000

e -w»- Trig: FreeRun
#Atten: 20 dB

Ref Offset 42 dB
Ref 52.00 dBm

Stop 1.996000 GHz
Sweep 1.067 ms (8001 pts)

Start 1.994000 GHz
#Res BW 200 kHz VBW 620 kHz*
STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1985 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 2 [ [ [ -19.7 [ -19 Pass |

(=R
09:13:13 AM Mar 02, 2022
Radio Std: None

[ SeEnsE:InT] [ Aauenauto
Center Freq: 1.996500000 GHz
—»—~ Trig: Free Run Avg|Held: 1000/1000
: 2

Ref Offset 42 dB
Ref 22.00 dBm

Span 1.000 MHz
Sweep 14.4 ms

Center 1.9965000 GHz

Res BW 9.1 kHz VBW 91 KkHz

Channel Power

-19.73 dBm /1 MHz

Power Spectral Density

-79.73 dBm /Hz

MsG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band loT Guard Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1985 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -20.0 | -19 | Pass ]
e Keysight Spectrum Analyzer - Element Materials Technology -]

ALIGNAUTO [
Avg Type: RMS
Avg|Hold: 1000/1000

[ sense:nT] 09:14:21 AM Mar

«w~ Trig: FreeRun
#Atten: 20 dB

ast

Ref Offset 42 dB

Ref 48.00 dBm -19.981 dBm

Stop 2.01700 GHz
Sweep 1.067 ms (8001 pts)

Start 1.99700 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

MSG STATUS
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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. Some marker values were

offset by RBW/2 from the band edge frequency as allowed by ANSI C63.26 Clause 5.7.2 for some test cases.

DEVIATIONS FROM TEST STANDARD

None

Configuration # 2
Signature
Frequency Max Value Limit
Range (dBm) (dBm) Results
Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band
Port 1
10 MHz Bandwidth
E-TM1.1 with N-TM
Low Channel, 2115 MHz 1 -24.9 -19 Pass
Low Channel, 2115 MHz 2 -21.2 -19 Pass
Low Channel, 2115 MHz 3 -21.4 -19 Pass
High Channel, 2195 MHz 1 -24.5 -19 Pass
High Channel, 2195 MHz 2 -21.7 -19 Pass
High Channel, 2195 MHz 3 -21.2 -19 Pass
15 MHz Bandwidth
E-TM1.1 with N-TM
Low Channel, 2117.5 MHz 1 -24.4 -19 Pass
Low Channel, 2117.5 MHz 2 -21.8 -19 Pass
Low Channel, 2117.5 MHz 3 -21.6 -19 Pass
High Channel, 2192.5 MH; 1 -24.5 -19 Pass
High Channel, 2192.5 MH: 2 -21.0 -19 Pass
High Channel, 2192.5 MH; 3 -20.2 -19 Pass
20 MHz Bandwidth
E-TM1.1 with N-TM
Low Channel, 2120 MHz 1 -25.0 -19 Pass
Low Channel, 2120 MHz 2 -22.6 -19 Pass
Low Channel, 2120 MHz 3 -22.1 -19 Pass
High Channel, 2190 MHz 1 -24.1 -19 Pass
High Channel, 2190 MHz 2 -20.4 -19 Pass
High Channel, 2190 MHz 3 -19.6 -19 Pass
Report No. NOKI0037.1 Rev. 1 660/799
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 10 MHz Bandwidth, E-TM1.1 with N-TM, Low Channel, 2115 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ 1 [ [ -24.9 [ -19 Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] ALIGN AUTO s 07:21:47 AM Mar05, 2022
Avg Type: RMS

RL RE
ide -—»— Trig: Free Run Avg|Held: 1000/1000

Low #Atten: 20 dB

Ref Offset 42 dB
Ref 52.00 dBm

Sweep 1.067 ms (8001 pts)

Start 2.109000 GHz
#VBW 300 kHz*

Mkr1 2.110 000 00 GHz

-24.912 dBm

Stop 2.111000 GHz

#Res BW 100 kHz
STATUS

Max Value

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 10 MHz Bandwidth, E-TM1.1 with N-TM, Low Channel, 2115 MHz
Limit

Frequency
Range (dBm) (dBm) Results
2 | -21.2 | -19 Pass
e Keysight Spectrum Analyzer - Element Materials Technology - Points; 1001, Detector: Average (RMS) ===
ALIGN AUTO | 07:22:49 AM Mar 05, 2022
Radio Std: None

CORREC | [ SENSE:INT] >
Center Freq: 2.108500000 GHz
«w»~ Trig: Free Run AvglHold: 1000/1000

#Atten: 20 dB

Ref Offset 42 dB
Ref 22.00 dB

VBW 91kHz

Power Spectral Density

Channel Power

-21.19 dBm /1 MHz -81.19 dBm /Hz

STATUS

Radio Device: BTS

Span 1.000 MHz
Sweep 14.4 ms

MSG
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 10 MHz Bandwidth, E-TM1.1 with N-TM, Low Channel, 2115 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| 3 | [ 21.4 -19 [ Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] ALIGN AUTO s 07:23:34 AM Mar05, 2022
Avg Type: RMS

RL RE
Avg|Held: 1000/1000

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 22 dB

Mkr1 2.107 780 0 GHz

-21.357 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 2.10800 GHz
Sweep 1.067 ms (8001 pts)

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

MSG
Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 10 MHz Bandwidth, E-TM1.1 with N-TM, High Channel, 2195 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
1 | 245 | -19 Pass
=R
ALIGN AUTO i 07:52:03 AM Mar 05,

e Keysight Spectrum Analyzer - Element Materials Technology
[~ SENSE:INT] i

Avg Type: RMS
Avg|Hold: 1000/1000

e -w»- Trig: FreeRun
#Atten: 20 dB

Mkr1 2.200 000 00 GHz

-24.492 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 2.201000 GHz

Start 2.199000 GHz ‘
#Res BW 100 kHz #VBW 300 KHz*
STATUS

Sweep 1.067 ms (8001 pts)
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 10 MHz Bandwidth, E-TM1.1 with N-TM, High Channel, 2195 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 2 [ [ [ 217 [ -19 Pass |

=N
07:52:54 AM Mar05, 2022
Radio Std: None

[ SeEnsE:InT] [ aucnauto
Center Freq: 2.201500000 GHz
—»—~ Trig: Free Run Avgl|Held: 1000/1000
: 2

Ref Offset 42 dB
Ref 22.00 dBm

Span 1.000 MHz
Sweep 14.4 ms

Center 2.2015000 GHz

Res BW 9.1 kHz VBW 91 KkHz

Channel Power

-21.72 dBm /1 MHz

Power Spectral Density

-81.72 dBm /Hz

MsG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 10 MHz Bandwidth, E-TM1.1 with N-TM, High Channel, 2195 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -21.2 | -19 | Pass ]
e Keysight Spectrum Analyzer - Element Materials Technology -]

ALIGNAUTO [
Avg Type: RMS
Avg|Hold: 1000/1000

[ sense:nT] 07:53:40 AM MarD5,

«w~ Trig: FreeRun
#Atten: 22 dB

ast

Mkr1 2.202 000 0 GHz

Ref Offset 42 dB -21.210 dBm

Ref 48.00 dBm

Stop 2.22200 GHz
Sweep 1.067 ms (8001 pts)

Start 2.20200 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

MSG STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwidth, E-TM1.1 with N-TM, Low Channel, 2117.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ 1 [ [ -24.4 -19 [ Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] ALIGN AUTO s 08:02:21 AM Mar05, 2022
Avg Type: RMS

RL RE
Avg|Held: 1000/1000

ide -—»— Trig: Free Run
Low #Atten: 20 dB

Mkr1 2.110 000 00 GHz

-24.351 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 2.111000 GHz
Sweep 1.067 ms (8001 pts)

Start 2.109000 GHz ‘
#VBW 470 KHz*

#Res BW 150 kHz
MSG STATUS
Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwidth, E-TM1.1 with N-TM, Low Channel, 2117.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
2 | -21.8 | -19 Pass
' Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) B
ALIGN AUTO | 08:04:37 AM Mar 05, 2022
Radio Std: None

CORREC | [ SENSE:INT] >
Center Freq: 2.108500000 GHz
«w»~ Trig: Free Run AvglHold: 1000/1000

#Atten: 20 dB

Radio Device: BTS

Ref Offset 42 dB
Ref 22.00 dB

Span 1.000 MHz
Sweep 14.4 ms

VBW 91kHz

Power Spectral Density

Channel Power

-21.75 dBm /1 MHz -81.75 dBm /Hz

STATUS

MSCG
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwidth, E-TM1.1 with N-TM, Low Channel, 2117.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| 3 | [ -21.6 -19 | Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] ALIGN AUTO s 08:05:24 AM Mar05, 2022
Avg Type: RMS

RL RE
Avg|Held: 1000/1000

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 22 dB

Mkr1 2.107 855 0 GHz

-21.560 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 2.10800 GHz
Sweep 1.067 ms (8001 pts)

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

Max Value

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwidth, E-TM1.1 with N-TM, High Channel, 2192.5 MHz
Limit

Frequency
Range (dBm) (dBm) Results
1 | 245 | -19 Pass
=R
ALIGN AUTO | 08:36:35 AM Mar 05,

e Keysight Spectrum Analyzer - Element Materials Technology
[~ SENSE:INT] i

Avg Type: RMS
Avg|Hold: 1000/1000

e -w»- Trig: FreeRun
#Atten: 20 dB

Mkr1 2.200 000 00 GHz

-24.461 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 2.201000 GHz

Sweep 1.067 ms (8001 pts)

Start 2.199000 GHz
#Res BW 150 kHz #VBW 470 kHz*
STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwidth, E-TM1.1 with N-TM, High Channel, 2192.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 2 [ | | -21.0 | -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
[ SENSE:INT] [ AIGNAUTO [ 08:37:34 AM Mar 05, 2022
Center Freq: 2.201500000 GHz Radio Std: None
—»—~ Trig: Free Run Avg|Held: 1000/1000
2

Ref Offset 42 dB
Ref 22.00 dBm

Center 2.2015000 GHz ‘ ‘ "~ Span 1.000 MHz
Res BW 9.1 kHz VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-21.00 dBm /1 MHz -81.00 dBm /Hz

MsG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 15 MHz Bandwidth, E-TM1.1 with N-TM, High Channel, 2192.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -20.2 | -19 | Pass ]
e Keysight Spectrum Analyzer - Element Materials Technology -]

[ SEnSE:INT] ALIGNAUTO [ 08:38:59 AM Mar 05
Avg Type: RMS
«w~ Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 22 dB

ast

Mkr1 2.202 262 5 GHz
Ezfrof;e(;g%césm -20.188 dBm

Start 2.20200 GHz ‘ ‘ : Stop 2.22200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 20 MHz Bandwidth, E-TM1.1 with N-TM, Low Channel, 2120 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ 1 [ [ -25.0 [ -19 Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] ALIGN AUTO s 09:07:50 AM Mar05, 2022
Avg Type: RMS

RL RE
ide -—»— Trig: Free Run Avg|Held: 1000/1000

Low #Atten: 20 dB

Ref Offset 42 dB
Ref 52.00 dBm

Start 2.109000 GHz
#VBW 620 kKHz*

Mkr1 2.110 000 00 GHz

Sweep 1.067 ms (8001 pts)

-25.047 dBm

Stop 2.111000 GHz

#Res BW 200 kHz
STATUS

MSG
Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 20 MHz Bandwidth, E-TM1.1 with N-TM, Low Channel, 2120 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
2 | -22.6 | -19 Pass
' Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) B
ALIGN AUTO | 09:08:45 AM Mar 05, 2022
Radio Std: Nene

CORREC | [ SENSE:INT] >
Center Freq: 2.108500000 GHz
«w»~ Trig: Free Run AvglHold: 1000/1000

#Atten: 20 dB

Ref Offset 42 dB
Ref 22.00 dB

VBW 91kHz

Power Spectral Density

Channel Power

-22.64 dBm /1 MHz -82.64 dBm /Hz

STATUS

Radio Device: BTS

Span 1.000 MHz
Sweep 14.4 ms

MSG
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 20 MHz Bandwidth, E-TM1.1 with N-TM, Low Channel, 2120 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| 3 | [ 22.1 -19 | Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] ALIGN AUTO s 09:09:51 AM Mar05, 2022
Avg Type: RMS

RL RE
Avg|Held: 1000/1000

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 22 dB

Mkr1 2.107 690 0 GHz

-22.121 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 2.10800 GHz
Sweep 1.067 ms (8001 pts)

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

MSG
Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 20 MHz Bandwidth, E-TM1.1 with N-TM, High Channel, 2190 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
1 | 241 | -19 Pass
=R
ALIGN AUTO i 09:41:23 AM Mar 05,

e Keysight Spectrum Analyzer - Element Materials Technology
[~ SENSE:INT] i

Avg Type: RMS
Avg|Hold: 1000/1000

e -w»- Trig: FreeRun
#Atten: 20 dB

Mkr1 2.200 000 00 GHz

-24.079 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 2.201000 GHz

Sweep 1.067 ms (8001 pts)

Start 2.199000 GHz
#Res BW 200 kHz #VBW 620 kHz*
STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT Guard Band, Port 1, 20 MHz Bandwidth, E-TM1.1 with N-TM, High Channel, 2190 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 2 [ [ [ -20.4 [ -19 Pass |

=R
09:42:25 AM Mar 05, 2022
Radio Std: None

[ SeEnsE:InT] [ aucnauto
Center Freq: 2.201500000 GHz
—»—~ Trig: Free Run Avg|Held: 1000/1000
: 2

Ref Offset 42 dB
Ref 22.00 dBm

Span 1.000 MHz
Sweep 14.4 ms

Center 2.2015000 GHz

Res BW 9.1 kHz VBW 91 KkHz

Channel Power

-20.37 dBm /1 MHz

Power Spectral Density

-80.37 dBm /Hz

MsG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band loT Guard Band, Port 1, 20 MHz Bandwidth, E-TM1.1 with N-TM, High Channel, 2190 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -19.6 | -19 | Pass ]
e Keysight Spectrum Analyzer - Element Materials Technology -]

ALIGNAUTO [
Avg Type: RMS
Avg|Hold: 1000/1000

[ sense:nT] 08:43:21 AM MarD5,

«w~ Trig: FreeRun
#Atten: 22 dB

ast

Mkr1 2.202 715 0 GHz

Ref Offset 42 dB -19.559 dBm

Ref 48.00 dBm

Stop 2.22200 GHz
Sweep 1.067 ms (8001 pts)

Start 2.20200 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

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

TEST EQUIPMENT

Description Manufacturer Model ID Last Cal. Cal. Due
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 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 shall 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.

Per section FCC 27.53(h)(1), RSS-139 6.6 and RSS-170 5.4 & 5.4.1.2, the power of any emission outside of the authorized
operating frequency range cannot exceed -13 dBm for a 1 MHz measurement bandwidth. 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.

The RBW to be used for these measurements are per 27.53(h)(3), RSS-139 6.6 and RSS-170 5.4. Compliance with this
provision is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.
However, in the 1 megahertz bands immediately outside and adjacent to the licensee's frequency block, a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the
measured power is integrated over the full required measurement bandwidth (i.e. 1 MHz or 1 percent of emission bandwidth,
as specified).

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 this certification testing) and antenna port 1 was
selected to perform the testing under this effort as allowed by ANSI C63.26-2015 paragraph 5.7.2i.
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EUT: |AHFII Remote Radio Head Work Order:|NOKI0037
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 SPECIFICAT!

IONS

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. Some marker values were
offset by RBW/2 from the band edge frequency as allowed by ANSI C63.26 Clause 5.7.2 for some test cases.

DEVIATIONS FROM TEST STANDARD

None
Configuration # 2
Signature
Frequency Max Value Limit
Range (dBm) (dBm) Results
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 1 -22.3 -19 Pass
Low Channel, 1932.5 MHz 2 -21.3 -19 Pass
Low Channel, 1932.5 MHz 3 -21.5 -19 Pass
High Channel, 1992.5 MHz 1 -24.3 -19 Pass
High Channel, 1992.5 MHz 2 -21.2 -19 Pass
High Channel, 1992.5 MHz 3 -20.7 -19 Pass
10 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 1935 MHz 1 -21.9 -19 Pass
Low Channel, 1935 MHz 2 -20.3 -19 Pass
Low Channel, 1935 MHz 3 -21.1 -19 Pass
High Channel, 1990 MHz 1 -21.8 -19 Pass
High Channel, 1990 MHz 2 -20.3 -19 Pass
High Channel, 1990 MHz 3 -20.2 -19 Pass
15 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 1937.5 MHz 1 -20.8 -19 Pass
Low Channel, 1937.5 MHz 2 -21.3 -19 Pass
Low Channel, 1937.5 MHz 3 -20.6 -19 Pass
High Channel, 1987.5 MHz 1 -20.1 -19 Pass
High Channel, 1987.5 MHz 2 -20.0 -19 Pass
High Channel, 1987.5 MHz 3 -20.4 -19 Pass
20 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 1940 MHz 1 -21.7 -19 Pass
Low Channel, 1940 MHz 2 -21.1 -19 Pass
Low Channel, 1940 MHz 3 -20.7 -19 Pass
High Channel, 1985 MHz 1 -21.7 -19 Pass
High Channel, 1985 MHz 2 -19.4 -19 Pass
High Channel, 1985 MHz 3 -19.6 -19 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
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 1 [ | | -22.3 | -19 | Pass |

[E=E e

‘e Keysight Spectrum Analyzer - Element Materials Technology
| 09:42:44 AM Mar02, 2022

RL RF | 5 DC CORI [ SENSE:INT]

ALIGNAUTO [
Avg Type: RMS
Avg|Held: 1000/1000

ide -—»— Trig: Free Run
Low #Atten: 20 dB

Ref Offset 42 dB 1.930 000 00 GHz

Ref 52.00 dBm

Start 1.929000 GHz
#Res BW 51 kHz

#VBW 160 kHz*

Sweep 1.067 ms (8001 pts)

-22.251 dBm

Stop 1.931000 GHz

STATUS

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
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 2 | | | -21.3 | -19 | Pass ]

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)
CORREC | [ SENSE:INT] [ ALIGN AUTO |
Center Freq: 1.928500000 GHz
«w»~ Trig: FreeRun AvglHold: 1000/1000
#Atten: 20 dB

09:44:03 AM Mar02, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 22.00 dB

Span 1.000 MHz
Sweep 14.4 ms

VBW 91kHz

Channel Power

-21.32 dBm /1 MHz

Power Spectral Density

-81.32 dBm /Hz

MSG STATUS
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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
Limit

Frequency Max Value
Range (dBm) (dBm) Results
[ 3 [ [ 215 [ -19 [ Pass
s Keysight Spectrum Analyzer - Element Materials Technology | ]
] s DC COR | [ SENSE:INT] ALIGN AUTO o 09:45:26 AM Mar02, 2022
Avg Type: RMS

RL RF
PNO: Fast —»— Trig: FreeRun Avg|Held: 1000/1000
#Atten: 20 dB

IFGain:Low

Ref Offset 42 dB
Ref 48.00 dBm

Mkr1 1.927 870 0 GHz
475 dBm

Stop 1.92800 GHz

#VBW 3.0 MHz*

Start 1.90800 GHz

STATUS

Sweep 1.067 ms (8001 pts)

Res BW 1.0 MHz

MSG
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
Frequency Max Value Limit
Range (dBm) (dBm) Results
1 | -24.3 | -19 Pass
ALIGN AUTO |

[~ SENSE:INT] i
Avg Type: RMS
e -w»- Trig: FreeRun Avg|Hold: 1000/1000

#Atten: 20 dB

Ref Offset 42 dB
Ref 52.00 dBm

Stop 1.996000 GHz
Sweep 1.067 ms (8001 pts)

#VBW 160 kHz*

Start 1.994000 GHz
#Res BW 51 kHz

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
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 2 [ [ [ 21.2 | -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
[ SENSE:INT] [ AIGNAUTO [ 10:57:46 AM Mar 02, 2022
Center Freq: 1.996500000 GHz Radio Std: None
—»—~ Trig: Free Run Avg|Held: 1000/1000
:2

Ref Offset 42 dB
Ref 22.00 dBm

Center 1.9965000 GHz ‘ ‘ "~ Span 1.000 MHz
Res BW 9.1 kHz VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-21.15 dBm /1 MHz -81.15 dBm /Hz

MsG STATUS

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
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -20.7 | -19 | Pass ]

e Keysight Spectrum Analyzer - Element Materials Technology -]
[ SEnSE:INT] ALIGNAUTO [ 10:58:50 AM Mar
Avg Type: RMS
«w~ Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 22 dB

ast

Mkr1 1.997 015 0 GHz
Ezfrof;e(;g%césm -20.732 dBm

Start 199700 GHz : : "~ Stop 2.01700 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band 10T In-Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1935 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 1 [ [ [ -21.9 [ -19 [ Pass |

[E=E e

‘e Keysight Spectrum Analyzer - Element Materials Technology
| 11:21:13 AM Mar02, 2022

RL RF | 5 DC CORI [ SENSE:INT]

ALIGNAUTO [
Avg Type: RMS
Avg|Held: 1000/1000

ide -—»— Trig: Free Run
Low #Atten: 20 dB

1.930 000 00 GHz

Ref Offset 42 dB -21.938 dBm

Ref 52.00 dBm

Stop 1.931000 GHz
Sweep 1.067 ms (8001 pts)

Start 1.929000 GHz
#Res BW 100 kHz #VBW 300 kHz*

MSG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1935 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 2 | | | -20.3 | -19 | Pass ]

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)
CORREC | [ SENSE:INT] [ ALIGN AUTO |
Center Freq: 1.928500000 GHz
«w»~ Trig: FreeRun AvglHold: 1000/1000
#Atten: 20 dB

11:22:15 AM Mar02, 2022
Radio Std: Neone

Radio Device: BTS

Ref Offset 42 dB
Ref 22.00 dB

Span 1.000 MHz
Sweep 14.4 ms

VBW 91kHz

Channel Power

-20.30 dBm /1 MHz

Power Spectral Density

-80.30 dBm /Hz

MSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band 10T In-Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1935 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 3 | | | 211 | -19 | Pass |
s Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
RL RF | 5 DC CORI | | SENSE‘INTi ALIGN AUTO i 11:23:24 AM Mar (02, 2022

Avg Type: RMS
PNO: Fast —»— Trig: FreeRun Avg|Held: 1000/1000
IFGain:Low #Atten: 20 dB

Mkr1 1.927 785 0 GHz
Ref 48.00 dBm -21.055 dBm

Start 1.90800 GHz ‘ ‘ : Stop 1.92800 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1990 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 1 | | | -21.8 | -19 | Pass ]
e Keysight Spectrum Analyzer - Element Materials Technology -]

[ SEnSE:INT] ALIGNAUTO [ 12:00:36 PM Mar 02,
Avg Type: RMS
e -w»- Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 20 dB

Ref Offset 42 dB
Ref 52.00 dBm

Start 1994000 GHz : : " Stop 1.996000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.067 ms (8001 pts)

MsSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1990 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 2 | | | -20.3 | -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
[ SENSE:INT] [ AIGNAUTO [ 12:01:27 PMMar 02, 2022
Center Freq: 1.996500000 GHz Radio Std: None
—»—~ Trig: Free Run Avgl|Held: 1000/1000
:2

Ref Offset 42 dB
Ref 22.00 dBm

Center 1.9965000 GHz ' ' ‘ Span 1.000 MHz
Res BW 9.1 kHz VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-20.27 dBm /1 MHz -80.27 dBm /Hz

MsG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1990 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -20.2 | -19 | Pass ]
e Keysight Spectrum Analyzer - Element Materials Technology -]

[ SEnSE:INT] ALIGNAUTO [ 12:02:11 PMMar 02,
Avg Type: RMS
«w~ Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 22 dB

ast

Mkr1 1.997 020 0 GHz
Ezfrof;e(;g%césm -20.169 dBm

Start 1.99700 GHz ‘ ‘ : Stop 2.01700 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

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, Low Channel, 1937.5 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 1 [ [ [ -20.8 [ -19 [ Pass |

s Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
RL RE = DC COR | [ SENSE:INT] ALIGNAUTO [ 12:10:31 PMMar 02, 2022
Avg Type: RMS
ide -—»— Trig: Free Run Avg|Held: 1000/1000

Low #Atten: 20 dB
Mkr1 1.930 000 00 GHz
Ref Offset 42 dB 20.814 dBm

Ref 52.00 dBm

Start 1.929000 GHz : : Stop 1.931000 GHz
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1937.5 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 2 | | | -21.3 | -19 | Pass ]
s Keysight Spectrum Analyzer - Element Materials Technology - Points; 1001, Detector: Average (RMS) = i

CORREC | [ SENSE:INT] __ALIGN AUTO | 12:11:23 PMMar 02, 2022
Center Freq: 1.928500000 GHz Radio Std: None
«w»~ Trig: FreeRun AvglHold: 1000/1000
#Atten: 20 dB Radio Device: BTS

Ref Offset 42 dB
Ref 22.00 dB

Span 1.000 MHz
VBW 91KkHz Sweep 14.4 ms

Channel Power Power Spectral Density

-21.27 dBm /1 MHz -81.27 dBm /Hz

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, Low Channel, 1937.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| 3 [ | -20.6 -19 | Pass
e Keysight Spectrum Analyzer - Element Materials Technology ===
| 5 DC CORI | | SENSE:INT] ALIGN AUTO s 12:12:13 PM Mar 02, 2022
Avg Type: RMS

RL RE
Avg|Held: 1000/1000

PNO: Fast —»— Trig: FreeRun
IFGain:Low #Atten: 20 dB

Mkr1 1.927 910 0 GHz

.636 dBm

Ref Offset 42 dB
Ref 48.00 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 Narrow Band |oT In-Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1987.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
1 | -20.1 | -19 Pass
=R
ALIGN AUTO i 12:42:37 PM Mar 02,

e Keysight Spectrum Analyzer - Element Materials Technology
[~ SENSE:INT] i

Avg Type: RMS
Avg|Hold: 1000/1000

e -w»- Trig: FreeRun
#Atten: 20 dB

Mkr1 1.995 000 00 GHz

-20.054 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Span 2.000 MHz
Sweep 1.067 ms (8001 pts)

Center 1.995000 GHz
#Res BW 150 kHz #VBW 470 kHz*
STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1987.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 2 | | | -20.0 | -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
[ SENSE:INT] [ AIGNAUTO [ 12:43:52 PM Mar 02, 2022
Center Freq: 1.996500000 GHz Radio Std: None
—»—~ Trig: Free Run Avg|Held: 1000/1000
:2

Ref Offset 42 dB
Ref 22.00 dBm

Center 1.9965000 GHz ‘ ‘ "~ Span 1.000 MHz
Res BW 9.1 kHz VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-19.99 dBm /1 MHz -79.99 dBm /Hz

MSG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band |oT In-Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1987.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -20.4 | -19 | Pass ]
e Keysight Spectrum Analyzer - Element Materials Technology -]

[ SEnSE:INT] ALIGNAUTO [ 12:46:20 PM Mar 02,
Avg Type: RMS
«w~ Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 22 dB

ast

Mkr1 1.997 117 5 GHz
Ezfrof;e(;g%césm -20.418 dBm

Start 199700 GHz : : " Stop 2.01700 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band 10T In-Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1940 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 1 [ [ [ 217 | -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology e |
RL RE = DC COR | [ SENSE:INT] ALIGNAUTO [ 12:54:52 PMMar 02, 2022
Avg Type: RMS
ide -—»— Trig: Free Run Avg|Held: 1000/1000
Low #Atten: 20 dB

Mkr1 1.930 000 00 GHZ
Ref 82,00 dBm -21.700 dBm

Start 1.9209000 GHz ' "~ Stop 1.931000 GHz,

#Res BW 200 kHz #VBW 620 kHz* Sweep 1.067 ms (8001 pts)
MSG STATUS
Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1940 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 2 | | | 21.1 | -19 | Pass ]

== e |

s Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)
CORREC | | SEnSE:INT] [ Aenauto | :55:51 PM Mar
Center Freq: 1.928500000 GHz Radio Std: None
«w»~ Trig: FreeRun AvglHold: 1000/1000
#Atten: 20 dB Radio Device: BTS

Ref Offset 42 dB
Ref 22.00 dB

Span 1.000 MHz
VBW 91KkHz Sweep 14.4 ms

Channel Power Power Spectral Density

-20.95 dBm /1 MHz -80.95 dBm /Hz

MSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band 10T In-Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 1940 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 3 | | | -20.7 | -19 | Pass |
s Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
RL RF | 5 DC CORI | | SENSE‘INTi ALIGN AUTO i 12:56:41 PMMar 02, 2022

Avg Type: RMS
PNO: Fast —»— Trig: FreeRun Avg|Held: 1000/1000
IFGain:Low #Atten: 20 dB

Mkr1 1.927 987 5 GHz
Ref 48.00 dBm -20.721 dBm

Start 1.90800 GHz ‘ ‘ : Stop 1.92800 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1985 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 1 | | | 21.7 | -19 | Pass ]

e Keysight Spectrum Analyzer - Element Materials Technology -]
[ SEnSE:INT] ALIGNAUTO [ 01:40:07 PM Mar 02,
Avg Type: RMS
e -w»- Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 20 dB

Ref Offset 42 dB
Ref 52.00 dBm

Start 1.094000 GHz ‘ ‘ : Stop 1.996000 GHz
#Res BW 200 kHz #VBW 620 kKHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1985 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 2 [ | | -19.4 | -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
[ SENSE:INT] [ AIGNAUTO [ 01:42:48 PMMar 02, 2022
Center Freq: 1.996500000 GHz Radio Std: None
—»—~ Trig: Free Run Avg|Held: 1000/1000
:2

Ref Offset 42 dB
Ref 22.00 dBm

Center 1.9965000 GHz ‘ ‘ "~ Span 1.000 MHz
Res BW 9.1 kHz VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-19.44 dBm /1 MHz -79.44 dBm /Hz

MsG STATUS

Band 25, 1930 MHz - 1995 MHz, LTE Narrow Band IoT In-Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 1985 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -19.6 | -19 | Pass ]

e Keysight Spectrum Analyzer - Element Materials Technology -]
[ SEnSE:INT] ALIGNAUTO [ 01:44:57 PM Mar 02,
Avg Type: RMS
«w~ Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 22 dB

ast

Mkr1 1.997 060 0 GHz
Ezfrof;e(;g%césm -19.634 dBm

Start 199700 GHz : : "~ Stop 2.01700 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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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. Some marker values were
offset by RBW/2 from the band edge frequency as allowed by ANSI C63.26 Clause 5.7.2 for some test cases.

DEVIATIONS FROM TEST STANDARD

None
Configuration # 2
Signature
Frequency Max Value Limit
Range (dBm) (dBm) Results
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 1 -22.4 -19 Pass
Low Channel, 2112.5 MHz 2 -23.3 -19 Pass
Low Channel, 2112.5 MHz 3 -22.1 -19 Pass
High Channel, 2197.5 MH; 1 -24.1 -19 Pass
High Channel, 2197.5 MH: 2 -22.5 -19 Pass
High Channel, 2197.5 MH; 3 -21.7 -19 Pass
10 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 2115 MHz 1 -23.2 -19 Pass
Low Channel, 2115 MHz. 2 -23.2 -19 Pass
Low Channel, 2115 MHz.. 3 -22.5 -19 Pass
High Channel, 2195 MHz 1 -22.4 -19 Pass
High Channel, 2195 MHz. 2 -22.6 -19 Pass
High Channel, 2195 MHz.. 3 -22.1 -19 Pass
15 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 2117.5 MHz 1 -20.6 -19 Pass
Low Channel, 2117.5 MHz 2 -22.8 -19 Pass
Low Channel, 2117.5 MHz 3 -22.3 -19 Pass
High Channel, 2192.5 MH; 1 -20.0 -19 Pass
High Channel, 2192.5 MH: 2 -22.2 -19 Pass
High Channel, 2192.5 MH; 3 -20.9 -19 Pass
20 MHz Bandwdith
E-TM1.1 with N-TM
Low Channel, 2120 MHz 1 -22.9 -19 Pass
Low Channel, 2120 MHz. 2 -22.8 -19 Pass
Low Channel, 2120 MHz.. 3 -22.3 -19 Pass
High Channel, 2190 MHz 1 -21.6 -19 Pass
High Channel, 2190 MHz. 2 -20.5 -19 Pass
High Channel, 2190 MHz.. 3 -19.8 -19 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

Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 1 [ [ [ -22.4 [ -19 Pass |

[E=E e

‘e Keysight Spectrum Analyzer - Element Materials Technology
| 11:20:55 AM Mar05, 2022
T

RL RF | 5 DC CORI [ SENSE:INT]

ALIGNAUTO [
Avg Type: RMS
Avg|Held: 1000/1000

ide -—»— Trig: Free Run
Low #Atten: 20 dB

Mkr1 2.110 000 00 GHz

Ref Offset 42 dB -22.370 dBm

Ref 52.00 dBm

Stop 2.111000 GHz

Start 2.109000 GHz
" Sweep 1.067 ms (8001 pts)

Res BW 51 kHz #VBW 160 kHz*

MSG STATUS

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.
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 2 | | | -23.3 | -19 | Pass ]

= Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)
CORREC | [ SENSE:INT] [ ALIGN AUTO |
Center Freq: 2.108500000 GHz
«w»~ Trig: Free Run AvglHold: 1000/1000
#Atten: 20 dB

11:21:58 AM Mar 05, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 42 dB
Ref 22.00 dB

Center 21085000 GHz
Res BW 9.1 kHz

pan 1. Z

VBW 91KkHz Sweep 14.4 ms

Channel Power

-23.33 dBm /1 MHz

Power Spectral Density

-83.33 dBm /Hz

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, Low Channel, 2112.5 MHz..
Frequency Max Value Limit
Range (dBm) (dBm) Results
| 3 | [ 22.1 -19 | Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] ALIGN AUTO s 11:23:17 AM Mar05, 2022
Avg Type: RMS

RL RE
Avg|Held: 1000/1000

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 22 dB

Mkr1 2.107 315 0 GHz

-22.079 dBm

Ref Offset 42 dB
Ref 52.00 dBm

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 Narrow Band IoT In Band, Port 1, 5 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2197.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
1 | 241 | -19 Pass
=R
ALIGN AUTO i 11:52:16 AM Mar 05,

e Keysight Spectrum Analyzer - Element Materials Technology
[~ SENSE:INT] i

Avg Type: RMS
Avg|Hold: 1000/1000

e -w»- Trig: FreeRun
#Atten: 20 dB

Mkr1 2.200 025 00 GHz

-24.117 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 2.201000 GHz
Sweep 1.067 ms (8001 pts)

Start 2.199000 GHz
#Res BW 51 kHz #VBW 160 kHz*
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.
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 2 [ | | -22.5 | -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
[ SENSE:INT] [ AIGNAUTO [ 11:53:29 AM Mar 05, 2022
Center Freq: 2.201500000 GHz Radio Std: None
—»—~ Trig: Free Run Avg|Held: 1000/1000
2

Ref Offset 42 dB
Ref 22.00 dBm

Center 2.2015000 GHz ‘ ‘ "~ Span 1.000 MHz
Res BW 9.1 kHz VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-22.51 dBm /1 MHz -82.51 dBm /Hz

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, High Channel, 2197.5 MHz..
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | 21.7 | -19 | Pass ]

[ SENSE:INT] ALIGNAUTO [
Avg Type: RMS
«w~ Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 22 dB

ast

Mkr1 2.202 027 5 GHz
Ezfrof;e(;g%césm -21.662 dBm

Start 2.20200 GHz : : " Stop 2.22200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

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, Low Channel, 2115 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 1 [ [ -23.2 -19 [ Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] ALIGN AUTO s 12:08:57 PM Mar 05, 2022
Avg Type: RMS

RL RE
Avg|Held: 1000/1000

ide -—»— Trig: Free Run
Low #Atten: 20 dB

Mkr1 2.110 000 00 GHz

-23.165 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 2.111000 GHz
Sweep 1.067 ms (8001 pts)

Start 2.109000 GHz
#Res BW 100 kHz #VBW 300 kHz*
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.
Frequency Max Value Limit
Range (dBm) (dBm) Results
| 2 | -23.2 -19 | Pass ]
' Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) B
CORREC [ | SEnSE:INT] [ Aauenauto | 12:09:55 PM Mar 05,2022
Center Freq: 2.108500000 GHz Radio Std: None

Avg|Hold: 1000/1000

«w»~ Trig: Free Run
Radio Device: BTS

#Atten: 20 dB

Ref Offset 42 dB
Ref 22.00 dB

Span 1.000 MHz
Sweep 14.4 ms

VBW 91kHz

Power Spectral Density

Channel Power

-23.16 dBm /1 MHz -83.16 dBm /Hz

STATUS

MSG
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band 10T In Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 2115 MHz..

Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 3 [ [ [ -22.5 [ -19 [ Pass |

‘e Keysight Spectrum Analyzer - Element Materials Technology |1 ]
RL RE | 5 DC COR| | [ SENSEINT] ALIGN AUTO | 12:11:09 PMMar 05, 2022

Avg Type:RﬁIS
PNO: Fast -»— Trig: FreeRun Avg|Held: 1000/1000

IFGain:Low #Atten: 22 dB
Mkr1 2.104 625 0 GHz
Ref Offset 42 dB “22.508 dBm

Ref 52.00 dBm

Start 2.08800 GHz : : Stop 2.10800 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2195 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 1 | | | -22.4 | -19 | Pass ]

[ SENSE:INT] ALIGNAUTO [
Avg Type: RMS
e -w»- Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 20 dB

Mkr1 2.200 000 00 GHz

Ref Offset 42 dB
Ref 52.00 dBm -22.409 dBm

Start 2.199000 GHz ‘ ‘ : Stop 2.201000 GHz
#Res BW 100 kHz #VBW 300 KHz* Sweep 1.067 ms (8001 pts)

MsSG STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2195 MHz.
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 2 [ | | -22.6 | -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
[ SENSE:INT] [ AIGNAUTO [ 12:43:49 PM Mar 05, 2022
Center Freq: 2.201500000 GHz Radio Std: None
—»—~ Trig: Free Run Avg|Held: 1000/1000
2

Ref Offset 42 dB
Ref 22.00 dBm

Center 2.2015000 GHz ' ' ‘ Span 1.000 MHz
Res BW 9.1 kHz VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-22.61 dBm /1 MHz -82.61 dBm /Hz

MsG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 10 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2195 MHz..
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -22.1 | -19 | Pass ]

[ SENSE:INT] ALIGNAUTO [
Avg Type: RMS
«w~ Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 22 dB

ast

Mkr1 2.202 107 5 GHz
Ezfrof;e(;g%césm -22.099 dBm

Start 2.20200 GHz ‘ ‘ : Stop 2.22200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG 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
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 1 [ [ -20.6 [ -19 Pass |

‘e Keysight Spectrum Analyzer - Element Materials Technology

|E=E e

RL RF | i DC COR |

SENSE:INT][

ALIGN AUTO [

01:00:00 PMMar 05, 2022

ide -—»— Trig: Free Run

Low

Ref Offset 42 dB
Ref 52.00 dBm

Start 2.109000 GHz
#Res BW 150 kHz

#VBW 470 kHz*

Avg Type: RMS
Avg|Hold: 1000/1000
#Atten: 20 dB

Mkr1 2.110 000 00 GHz

Sweep 1.067 ms (8001 pts)

20.598 dBm

Stop 2.111000 GHz

STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 2117.5 MHz.
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 2 | | | -22.8 | -19 | Pass ]

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

CORREC | I

SENSE:INT] [ ALIGN AUTO |

01:00:59 PMMar 05, 2022

«w»~ Trig: Free Run

Ref Offset 42 dB
Ref 22.00 dB

Channel Power

-22.82 dBm /1 MHz

MSG

Center Freq: 2.108500000 GHz
Avg|Hold: 1000/1000
#Atten: 20 dB

VBW 91kHz

Power Spectral Density

-82.82 dBm /Hz

STATUS

Radio Std: None

Radio Device: BTS

Span 1.000 MHz
Sweep 14.4 ms
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band 10T In Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 2117.5 MHz..
Frequency Max Value Limit
Range (dBm) (dBm) Results
| 3 | [ -22.3 -19 | Pass
e Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
| 5 DC CORI | | SENSE:INT] ALIGN AUTO s 01:02:57 PM Mar 05, 2022
Avg Type: RMS

RL RE
Avg|Held: 1000/1000

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 22 dB

Mkr1 2.107 810 0 GHz

-22.266 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 2.10800 GHz
Sweep 1.067 ms (8001 pts)

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

MSG
Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2192.5 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
1 | -20.0 | -19 Pass
ALIGN AUTO |

[~ SENSE:INT] i
Avg Type: RMS
e -w»- Trig: FreeRun Avg|Hold: 1000/1000

#Atten: 20 dB
Mkr1 2.200 000 00 GHz
-19.994 dBm

Ref Offset 42 dB
Ref 52.00 dBm

Stop 2.201000 GHz

Sweep 1.067 ms (8001 pts)

Start 2.199000 GHz ‘
#Res BW 150 kHz #VBW 470 KHz*
STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 15 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2192.5 MHz.
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 2 [ [ [ -22.2 | -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
[ SENSE:INT] [ AIGNAUTO [ 01:30:07 PM Mar 05, 2022
Center Freq: 2.201500000 GHz Radio Std: None
—»—~ Trig: Free Run Avg|Held: 1000/1000
2

Ref Offset 42 dB
Ref 22.00 dBm

Center 2.2015000 GHz ‘ ‘ "~ Span 1.000 MHz
Res BW 9.1 kHz VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-22.18 dBm /1 MHz -82.18 dBm /Hz

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, High Channel, 2192.5 MHz..
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -20.9 | -19 | Pass ]

[ SENSE:INT] ALIGNAUTO [
Avg Type: RMS
«w~ Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 22 dB

ast

Mkr1 2.202 180 0 GHz
Ezfrof;e(;g%césm -20.910 dBm

Start 2.20200 GHz : : " Stop 2.22200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

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, Low Channel, 2120 MHz

Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 1 [ [ [ -22.9 -19 [ Pass |

|E=E e

ALIGN AUTO [ 02:06:06 PMMar 05, 2022

‘e Keysight Spectrum Analyzer - Element Materials Technology

RL RF | 5 DC CORI

ide -—»— Trig: Free Run
#Atten: 20 dB

Low

Ref Offset 42 dB
Ref 52.00 dBm

Start 2.109000 GHz
#Res BW 200 kHz

| SENSE:INT]

#VBW 620 kHz*

Avg Type: RMS
Avg|Hold: 1000/1000

Mkr1 2.110 000 00 GHz
-22.933 dBm

Stop 2.111000 GHz
Sweep 1.067 ms (8001 pts)

STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 2120 MHz.

Frequency Max Value Limit
Range (dBm) (dBm) Results
2 | | -22.8 | -19 | Pass
=R
02:07:14 PMMar 05, 2022

' Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS)
| SEnSE:INT]

ALIGN AUTO |

CORREC | I

——

Ref Offset 42 dB
Ref 22.00 dB

Center 21085000 GHz
Res BW 9.1 kHz

Channel Power

-22.78 dBm /1 MHz

MSG

Center Freq: 2.108500000 GHz Radio Std: None
Trig: Free Run AvglHold: 1000/1000

#Atten: 20 dB

Radio Device: BTS

pan 1. Z
VBW 91KkHz Sweep 14.4 ms

Power Spectral Density

-82.78 dBm /Hz

STATUS

Report No. NOKI0037.1 Rev. 1

694/799



BAND EDGE COMPLIANCE - IN BAND

THITx 2021.12.14.1

XMit 2022.02.07.0

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band 10T In Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, Low Channel, 2120 MHz..
Frequency Max Value Limit
Range (dBm) (dBm) Results
| [ 3 | | | -22.3 | -19 | Pass |
s Keysight Spectrum Analyzer - Element Materials Technology [E=n E=h =<
RL RF | 5 DC CORI | | SENSE‘INTi ALIGN AUTO i 02:08:17 PMMar 05, 2022

Avg Type: RMS
PNO: Fast -»— Trig: FreeRun Avg|Held: 1000/1000
IFGain:Low #Atten: 22 dB

Mkr1 2.107 860 0 GHz
Ref 82,00 dBm -22.260 dBm

Start 2.08800 GHz ‘ ‘ : Stop 2.10800 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2190 MHz
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 1 | | | -21.6 | -19 | Pass ]

e Keysight Spectrum Analyzer - Element Materials Technology -]
[ SEnSE:INT] ALIGNAUTO [ 06:46:48 AM Mar 08,
Avg Type: RMS
e -w»- Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 20 dB

Ref Offset 42 dB
Ref 52.00 dBm -21.561 dBm

Start 2.199000 GHz : : " Stop 2.201000 GHz
#Res BW 200 kHz #VBW 620 kHz* Sweep 1.067 ms (8001 pts)

MsSG STATUS
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Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2190 MHz.
Frequency Max Value Limit
Range (dBm) (dBm) Results
[ [ 2 | | | -20.5 | -19 | Pass |

e Keysight Spectrum Analyzer - Element Materials Technology - Points: 1001, Detector: Average (RMS) o] ]
[ SENSE:INT] [ AIGNAUTO [ 06:47:49 AM Mar 08, 2022
Center Freq: 2.201500000 GHz Radio Std: None
—»—~ Trig: Free Run Avg|Held: 1000/1000
2

Ref Offset 42 dB
Ref 22.00 dBm

Center 2.2015000 GHz ‘ ‘ "~ Span 1.000 MHz
Res BW 9.1 kHz VBW 91 kHz Sweep 14.4 ms

Channel Power Power Spectral Density

-20.52 dBm /1 MHz -80.52 dBm /Hz

MSG STATUS

Band 66, 2110 MHz - 2200 MHz, LTE Narrow Band IoT In Band, Port 1, 20 MHz Bandwdith, E-TM1.1 with N-TM, High Channel, 2190 MHz..
Frequency Max Value Limit
Range (dBm) (dBm) Results
| | 3 | | | -19.8 | -19 | Pass ]
e Keysight Spectrum Analyzer - Element Materials Technology -]

[ SEnSE:INT] ALIGNAUTO [ 06:48:50 AM Mar 08,
Avg Type: RMS
«w~ Trig: FreeRun Avg|Hold: 1000/1000
#Atten: 22 dB

ast

Mkr1 2.202 815 0 GHz
Ezfrof;e(;g%césm -19.768 dBm

Start 2.20200 GHz ‘ ‘ : Stop 2.22200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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