Title 47 Code of Federal Regulations Test Report

2.36GHz - 2.363GHz

[ Keysight Spectrum Andiyze - Spurous Emissons

Center Fraq: 2.355000000 GHz
Trig: Fres Run AvglHold: 50i50

Center Freq 2.355000000 GHz

IF Gain:Low #Atten: 0 dB Ext Gain: -20.40dB  Radio Device: BTS nge
C: ~ 1
2.3600 GHz|
off|
Ref 0.00 dBm -34.565 dBm| ERRG—G—
StartFreq
2:360000000 GHz,
| ——
Stop Freq|
2.362500000 GHz,
|
Res BW
1
Auto Man
Stop 2.363 GHz F—
Auto
Frequency Amplitude Limit A Limit gl
2.360 GHz -34.57 dBm -10.00dBm  -1557 dB
2.360 GHz -34.70 dBm 419.00dBm  -15.70 dB Fier Type,
2.360 GHz -34.86 dBm <10.00dBm  -15.86 dB o)
2.360 GHz -35.15 dBm -19.00 dBm -16.15 dB | —
2.360 GHz -35.19 dBm -19.00 dBm -16.19 dB More,
2.360 GHz -35.21 dBm 419.00dBm  -16.21dB P

2.360 GHz -35.28 dBm -19.00 dBm 8 dB

05:19:34 PMNov 16,2020
Radio Std: None nge Table

Fi Spurious_TM3_1_1C_10MBW_2355_TX1_2360_to_2362 state> saved i; |

2.365GHz - 2.368GHz

[ Keysight Spectrum Analyzes - Spurious Emissions

Center Freq 2.355000000 GHz "'; :%-’UUWUU GHz
u

AvglHold: 50/50

IF Gain:Low - #Aten: 0 dB Ext Gain: -23.00 dB  Radio Device: BTS Range
- - 1
2.3665 GHz
off
Ref 0.00 dBm -59.526 dBm)| g"_
StartFreq
2.385000000 GHz
|ee———
Stop Freq

Stop 2.368 GHz|

Limit
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm

A Limit
-13.53 dB
-13.62 dB
-13.64 dB
-13.70 dB
-13.80 dB
-13.87 dB
-13.88 dB

Spur Range Frequency
2.367 GHz
2.366 GHz
2.366 GHz
2.366 GHz
2.366 GHz
2.367 GHz

2.366 GHz

3 Spurious_TM3_1_1C_TOMBW 2355 TX1 2365 lo_2367 slate> saved [g

Amplitude
-59.53 dBm
-50.62 dBm
-59.64 dBm
-59.70 dBm
-59.80 dBm
-59.87 dBm
-59.88 dBm

751938 P 16,2020
Radio Std: None nge Table

Video BW|

Man

FIIterType>

Gaussian

2.37GHz - 2.395GHz

[ Keysight Spectrum Analyze - Spurous Emissons

05:21:20 PMNov 16, 2020

Radio Std: None

Center Freg
Trig: Free R
satten: 0 dB

Center Freq 2.355000000 GHz

: 2.385000000 GHz
= un
IFGain:Low

AvglHold: 50/50
Ext Gain: -23.50 4B

Radio Device: BTS.
2.3843 GHz,
-65.013 dBm)|

Ref 0.00 dBm

Stop 2.395 GHz|

Limit
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm

A Limit
-14.01 dB
-14,13 dB
-14.15dB
-14.19 dB
-14.27 dB
-14.20 dB

14.32 dB

Frequency
2,384 GHz
2371 GHz
2372 GHz
2.387 GHz
2.375 GHz
2.388 GHz
2.370 GHz

Amplitude
-65.01 dBm
-65.13 dBm
-65.15 dBm
-65.19 dBm
-65.27 dBm
-65.29 dBm
-65.32 dBm

Range Table

PUBLIC

Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

2.363GHz - 2.365GHz

[ Keysight Spectrum Anstyzes - Spurious Emissions
F 05:10:38 PM Hov 16, 2020

Radio Std: None

Center Freq: 2.385000000 GHz
Trig: Fres Run AvglHold: 50/50
#arten: 0 dB Ext Gain: -23.50 dB

Center Freq 2.355000000 GHz
IFGainLow Radio Device: BTS
2.3650 GHz

Ref 0.00 dBm

Stop 2.365 GHz|

Limit
-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm

A Limit
-30.44 dB
-30.54 dB
-30.74 dB
-30.78 dB
-30.79 dB
-30.87 dB
-31.03 dB

Frequency
2.365 GHz
2.365 GHz
2.365 GHz
2.365 GHz
2.365 GHz
2.365 GHz
2.365 GHz

3| AJF Spurious_TM3_1_1C_10MBW_2355_TX1_2362_to_2365 state> saved ig A

Amplitude
-61.44 dBm
-61.54 dBm
-61.74 dBm
-61.78 dBm
-61.79 dBm
-61.87 dBm
-62.03 dBm

FIIterType’

2.368GHz - 2.37GHz

[ Keysight Spectrum Anabyzes - Spurious Emissions BN
05:19:40 PH N 16, 2020

Radio Std: None

Center Freq 2.355000000 GHz

req: 2.353000000 GHz
- Run
IFGain:Low

AvglHold: 50150

Ext Gain: -2280dB  Radio Device: BTS

2.3677 GHz

Ref 0.00 dBm -61.174 dBm|

Stop 2.37 GHz,

Limit
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm

A Limit
-13.17dB
-13.88 dB
-13.95dB
-13.97 dB
-13.98 dB
-14.10 dB
-14.20 dB

Spur Range Frequency
2.368 GHz
2.368 GHz
2.368 GHz
2.368 GHz
2.368 GHz
2.368 GHz

2.368 GHz

] Spurious_TM3_1_1C_10MBW 2355 TX1 2367 lo_2370.slate> saved [

Amplitude
-61.17 dBm
-61.88 dBm
-61.95 dBm
-61.97 dBm
-61.98 dBm
-62.10 dBm
-62.20 dBm

FIIterType_

2.395GHz - 10GHz

[ Keysight Spectrum Anstyzes - Spurious Emissions
F 05:14:27 PM Hov 16,2020

Freg: é.suonwnn GHz Radio Std: None
Run

AvglHold: 50150

Ext Gain: -5480dB  Radio Device: BTS

Limit
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm

A Limit
-14.44 dB
-14,65 dB
-14.72 dB
-14.73 dB
-14.75 dB
-14.76 dB
-14.80 dB

Range Frequency
3.151 GHz
3.179 GHz
3.147 GHz
2.645 GHz
2.662 GHz
3.157 GHz
3.164 GHz

Spurious_TM3_1_1C_10MBW_2355_TX1_2385_to_10000 sta aved ig

Amplitude
-33.44 dBm
-33.65 dBm
-33.72dBm
-33.73 dBm
-33.75 dBm
-33.76 dBm
-33.80 dBm

FIItarType'
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

10GHz - 24GHz

[ Keysight Spectrun Anahyzer - Spuious Emissions
L 0] 052206 o 15, 2020 RN
Ce req: 2.385000000 GHz Radio Std: None
Center Freg 2.355000000 GHz . Y s Avaltid: 58080
IF Gain:Low #Aten: 0 dB Ext Galn: 41.30dB  Radlo Device: BTS Range’
20.595 GHz

Ref 0.00 dBm -39.733 dBm

Range Frequency Amplitude Limit A Limit
20.59 GHz -39.73 dBm -19.00 dBm -20.73 dB
20,63 GHz -39.85 dBm -19.00 dBm -20.85 dB
20.61 GHz -39.91 dBm -19.00 dBm -20.91 dB
20.57 GHz -39.92 dBm -19.00 dBm -20.92 dB
23.74 GHz -39.92 dBm -19.00 dBm -20.92 dB
20.63 GHz -40.05 dBm -19.00 dBm -21.05dB
20.62 GHz -40.08 dBm -19.00 dBm -21.08 dB
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Title 47 Code of Federal Regulations Test Report Global Product Compliance Laboratory

Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

Dual Carrier - 5 + 5 MHz BW
Test Model 3.2
Modulation QPSK/16QAM
Channel Frequency 2352.5 + 2357.5 MHz
TX1

9KHz - 150kHz 150kHz - 30MHz

[ Keysight Spectrum Analyzer - Spurious Emissons

Ny
Center Freq 2.355000000 GHz
IFGaln:Low

Ref 0.00 dBm

Range Frequency
60.18 kHz
69.52 kHz
58.71 kHz
§5.77 kHz
65.65 kHz
72.15kHz
52.24 kHz

MsG i File <Spurious_TM3_2_2C_5+5MBW.

req: 2.385000000 GHz

Trig: Free Run
#Atten: 4 dB

Amplitude
-41.22 dBm
-41.75 dBm
-42.33 dBm
-42.38 dBm
-42.46 dBm
-42.90 dBm
-43.07 dBm

2352_2357_TX1_0_to_O.slate> saved [

Avg|Hold: 50150
Ext Gain: -48.00 dB

Limit
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm

STATIS| 1 DC Coupled

D1:15:03 PM Now 16, 2020

Radio Std: None Frequency

Radio Device: BTS

183 kHZ
-41.216 dBm

A Limit

-22.22dB
-22.75dB
-23.33d8B
-23.38dB
-23.46 dB
-23.90 dB
-24.07 dB

[ Keysight Spectrum Analyzer - purious Emissions

&
Center Freq 2.355000000 GHz
IFGainLow

Ref 0.00 dBm

Start 150 kHz

Range Frequency
281.3 kHz
150.0 kHz
563.4 KHz
178.4 kKHz
193.3 KHz
203.7 kHz
250.0 kHz

usc i File <Spurious_TM3_2_2C_5+SMBW

Center Freq; 2.385000000 GHz

Trig: Frea Run
#Atten: 4 dB

Amplitude
-38.80 dBm
-39.48 dBm
-40.98 dBm
-42.21 dBm
-42.83 dBm
-43.05 dBm
-46.02 dBm

2352_2357_TX1_0_to_30.stale> saved

Avg|Hold:

5
Ext Gain: -49.00 dB

Limit

-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm

01:15:11 PHNov 16, 2020

Radio Std: None

A Limit
-19.80 dB
-20.48 dB
-21.98 dB
-23.21dB
-23.83dB
-24.05dB
-27.02 dB

ETATS 1 DC Coupled

1
10 dBm

Frequency

Radio Device: BTS

kHz|

30MHz - 1GHz

[ Keysight Spectrum Analyzer - Spuious Emissions

Center Freq 2.355000000 GHz
IF Gain:Low

Ref 0.00 dBm

Range  Frequency
945.1 MHz
949.8 MHz
925.2 MHz
961.1 MHz
921.1 MHz
926.6 MHz
804.0 MHz

Center Freq: 2.355000000 GHz

Trig: Free Run
#Atten: 4 dB

Amplitude
-46.98 dBm
-47.05 dBm
-47.09 dBm
-47.16 dBm
-47.16 dBm
-47.23 dBm
~47.30 dBm

Msc iFile <Spurious TM3 2 2C_5+5MBW 2352 2357 TX1 30 to

AvglHold: 50150
Ext Gain: -48.10 dB

Limit
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
=19.00 dBm

1000 slate> sa

g STATUS

01:15:19 PM Now 16, 2020
Radio Std: None

Radio Device: BTS

A Limit

-27.98 dB
-28.05 dB
-28.09 dB
-28.16 dB
-28.16 dB
-28.23 dB
-28.30 dB

1GHz - 2.2GHz

[ Keysight Spectrum Analyzes - Spuriows Emisssans

Center Freq 2.355000000 GHz
IFGain:Low

Ref 0.00 dBm

Range  Frequency
2,069 GHz
1.992 GHz
2.004 GHz
2.182 GHz
2.080 GHz
2.127 GHz
2.200 GHz

455" 1 File <Spurious_TM3_2_2C_S+SMBW.

Center Freq: 2.355000000 GHz

Trig: Free Run
#Atten: 4 dB

Amplitude
-33.91 dBm
-34.05 dBm
-34.07 dBm
-34.12 dBm
-34.15 dBm
-34.21 dBm
-34.34 dBm

Avg|Hold: 50150
Ext Gain: -80.70 dB

Limit

-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
+19.00 dBm

2352_2357_TX1_1000_to_2200 state>

01:15:21 P NDY 16, 2020
Radio Std: None

A Limit
-14.91 dB
-15.05 dB
-15.07 dB
-15.12 dB
-15.15dB
-15.21 dB
-15.34 dB

Radio Device: BTS

GH2
14 dBm

PUBLIC
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Title 47 Code of Federal Regulations Test Report

2.2GHz - 2.285GHz

[ Keysight Spectruen Analyzer - Spuious Emissions

ERSEIN 03:51:23 PM liow 16, 2020
Cenmar Freg: 2335000000 GHz Radlo Std: None
Trig: Free Run AvglHold: 50150

Center Freq 2.355000000 GHz
S #Aten: 0 dB Ext Galn: -22.60 4B

IFGain:Low

Ref 0.00 dBm

Stop 2.285 GHz|

A Limit
-14.81dB
-14.89 dB
-14.99 dB
-15.07 dB
-15.25d8
-15.27 dB

Amplitude Limit

65.81 dBm -51.00 dBm
-65.89 dBm -51.00 dBm
-65.99 dBm -51.00 dBm
66.07 dBm -51.00 dBm
-66.25 dBm -51.00 dBm
-66.27 dBm -51.00 dBm

Range Frequency
2.278 GHz
2.275GHz
2.271 GHz
2.285GHz
2.259 GHz
2.281 GHz

2.278 GHz -66.27 dBm -51.00 dBm -15.27 dB

to_2285.sk

FIIterType’

2.288GHz - 2.3GHz

[ Keysight Spectrum Analyzer - Spuious Emissions

Center Freq 2.355000000 GHz
IF Gain:Low

G3:51:28 P Now 16, 2020
req: 2.355000000 GHz Radio Std: None
Run AvglHold: 50150
Ext Gain: -22.80 4B Radio Device: BTS
2.2928 GHz
-65.393 dBm)|

==
#Aten: 0 dB

Ref 0.00 dBm

A Limit
-19.39 dB
-19.85 dB
-19.85 dB
-19.91 dB8
-19.98 dB
-19.98 dB
-20.07 dB

Amplitude Limit

-65.39 dBm -46.00 dBm
-65.85 dBm -46.00 dBm
-65.85 dBm -46.00 dBm
-65.91 dBm -46.00 dBm
-65.98 dBm -46.00 dBm
-65.98 dBm -46.00 dBm
-66.07 dBm -46.00 dBm

Range Frequency
2.293 GHz
2.204 GHz
2.300 GHz
2.292 GHz
2.294 GHz
2.295GHz
2.292 GHz

ile <Spurious_TM3_2_2C TX1_2287_to_2300.sk

Range Table

FIItarType'

2.305GHz - 2.32GHz

[ Keysigh Spectrum Anabyzer - Spurious Emissons
03:51:31 PM Now 16, 2020

Center Freq 2.355000000 GHz Center Fraq: 2.355000000 GHz Radio Std: None
Trig: Run Avg|Held: 50150

=
IFGain:Low ___ #Atten: 0 dB Ext Gain: -23.80 4B Radio Device: BTS
2.3055 GHz

Ref 0.00 dBm

Stop 2.32 GHz,

A Limit
-45.39 dB
-45.60 dB
-45.80 dB
-45.82dB
-45.86 dB
-45.87 dB
-45.96 dB

Amplitude Limit

-64.39 dBm -19.00 dBm
-64.60 dBm -19.00 dBm
-64.80 dBm -19.00 dBm
-64.82 dBm -19.00 dBm
-64.86 dBm -19.00 dBm
-64.87 dBm -19.00 dBm
-64.96 dBm -19.00 dBm

Range Frequency
2.305 GHz
2,312 GHz
2,313 GHz
2.305 GHz
2.319 GHz
2.306 GHz
2.311 GHz

ile <Spurious_TM3_2_2C

FIIterType’

PUBLIC

Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

2.285GHz - 2.288GHz

03:51:26 PM Now 16, 2020
Radio $td: None inge Table

Radlo Device: BTS Range
- ~ 1
2.2874 GHz

-65.757 dBm] G

[ Keysight Spectrur Ansiyze - Sputious Emissons

Center Freq: 2.385000000 GHz
Trig: Free Run AvglHold: 50/50
#Atten: 0 dB Ext Gain: -22.80 dB

Center Freq 2.355000000 GHz
IFGaln:Low

Ref 0.00 dBm

Res BW|
1.0000 MHz|

Man|

3

Stop 2.288 CHz P—

3.0000 MHz|
Man

A Limit
A7.79dB
-17.87 dB
17.94 dB
-17.96 dB | ee—
-17.96 dB More,
-17.98 dB yof3

Amplitude Limit

§5.79 dBm -48.00 dBm
-65.87 dBm -48.00 dBm
-65.94 dBm -48.00 dBm
65.96 dBm -48.00 dBm
-65.96 dBm -48.00 dBm
-65.98 dBm -48.00 dBm
-66.04 dBm -48.00 dBm

Frequency
2.287 GHz
2.285 GHz
2.287 GHz
2.286 GHz
2.286 GHz
2.286 GHz
2.287 GHz

FlllerType>
Gaussian

2.3GHz - 2.305GHz

[ Keysight Spectrum Analyzes - Spuaious Emissions

03:51:29 PM Now 16, 2020
Radio Std: None

Center Freq 2.355000000 GHz

req: 2.353000000 GHz
== Run
IFGain:Low

AvglHold: 50150
Ext Gain: -22.80 4B Radlo Device: BTS
2.3015 GHZ

Ref 0.00 dBm -65.650 dBm)|

Stop 2.305 GHz P—

3.0000 MHz|
Auto Man

FIImrTypa>
Gaussian

A Limit
-46.65 dB
-46.69 dB
-46.77 dB
-46.88 dB
-46.93 dB
-46.95 dB
-46.97 dB

Amplitude Limit

-65.65 dBm -19.00 dBm
-65.69 dBm -19.00 dBm
-65.77 dBm -19.00 dBm
-65.88 dBm -19.00 dBm
-65.93 dBm -19.00 dBm
-65.95 dBm -19.00 dBm
-65.97 dBm =19.00 dBm

Frequency
2,301 GHz
2.304 GHz
2.301 GHz
2.301 GHz
2.301 GHz
2.304 GHz
2.301 GHz

Spurious TM3 2 _2C 0_to_2305.slate>

2.32GHz - 2.345GHz

[ Keysight Spectrum Analyzes - Spusious Emissans i
7 NS0 53:51:33 PM ov 16, 2020
Center Freq 2.355000000 GHz Freq: 2.385000000 GHz Radio Std: None s
— : Free Run AvglHold: 5050
FGain:Low 48 Ext Gain: 23,40 48 Radio Device: BTS Range

2.3449 GHz
-55.085 dBmj 2

Ref 0.00 dBm
StartFreq
2320000000 GHz,
Stop Freq
2.345000000 GHz
e
Res BW
1.0000 MHz|
Auto Man
Stop 2,345 GHz —
3.0000 MHz|
Auto
Frequency  Amplitude Limit ALimit _”‘"
2.345 GHz -55.00 dBm 51.00dBm 4085 dB
2.345 GHz -55.10 dBm 51.00dBm 4,104 dB Fiker Type,
2.345 GHz -55.49 dBm 51.00dBm 4488 dB e
2.345GHz -55.59 dBm -51.00 dBm -4.592 dB | ee—
2.345 GHz -55.80 dBm -51.00 dBm -4.799 dB More,
2.344 GHz +56.04 dBm 51.00dBm  -5.042dB P

2.345 GHz -56.13 dBm -51.00 dBm 5.126 dB

<Spurious_TM3_2_2C.
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2.36GHz - 2.363GHz

Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

2.363GHz - 2.365GHz

[ Keysight Spectrum Analyzer - spurious Emissions

Center Freq 2.355000000 GHz

IFGain:Low

Ref 0.00 dBm

Range

Frequency
2,360 GHz
2.360 GHz
2.360 GHz
2.360 GHz
2.360 GHz
2.360 GHz
2.360 GHz

Trig: Free Run
#Atten: 0 dB

Amplitude
-31.97 dBm
-32.78 dBm
-32.86 dBm
-32.97 dBm
-33.12 dBm
-33.29 dBm
-33.32 dBm

File <Spurious_TM3_2_2C_5+5MBW

Conter Freq; 2.355000000 GHa
Avg|Hold: 50150
Ext Gain: -29.40 dB

Limit
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm

to_2362 sl

03:51:35 P Now 16, 2020

Radio Std: None
Radio Device
.3600 GHz
-31.973 dBm|

Stop 2.363 GHz|

A Limit
-12.97 dB
-13.78 dB
-13.86 dB
-13.97 dB
-14.12 dB
-14.29 dB

dB

2.365GHz - 2.368GHz

[ Keysight Spectrum Analyzer - Spuious Emissions

Center Freq 2.355000000 GHz

IFGain:Low

Ref 0.00 dBm

Frequency
2,366 GHz
2.367 GHz
2.365 GHz
2.367 GHz
2.367 GHz
2.366 GHz
2.366 GHz

req: 2.385000000 GHz
Run

==
#Aten: 0 dB

Amplitude
-59,50 dBm
-50.66 dBm
-59.85 dBm
-59.94 dBm
-60.06 dBm
-60.15 dBm
-60.25 dBm

AvglHold: 50150
Ext Gain: -23.00 dB

Limit
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm
-46.00 dBm

to_2367 sl

03:51:39 PM Now 16, 2020
Radio Std: None

Radio Device: BTS

Stop 2.368 GHz|

A Limit
-13.50 dB
-13.66 dB
-13.85dB
-13.94 dB
-14.06 dB
-14.15dB
-14.25dB

FIItarType'

2.37GHz - 2.395GHz

[ Keysight Spectrum Analyzer - spurious Emissions

Center Freq 2.355000000 GHz

IF Gain:Low

Ref 0.00 dBm

Range Frequency
2.371 GHz
2,374 GHz
2.380 GHz
2.372GHz
2.371 GHz
2.370 GHz
2.391 GHz

Conter Freq: 2.385000000 GHz
un

== Trig: Free R
satten: 0 dB

Amplitude
-65.56 dBm
-65.92 dBm
-65.93 dBm
-65.09 dBm
-66.02 dBm
-66.04 dBm
-66.04 dBm

AvglHold: 50150
Ext Gain: -22.50 dB

Limit
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm
-51.00 dBm

02:38:37 PM Now 16, 2020
Radio Std: None

Radio Device: BTS

2.3711 GHz
-65.556 dBm)|

Stop 2,395 GHz|

A Limit
-14.56 dB
-14.92 dB
-14.93 dB
-14.99 dB
-15.02 dB
-15.04 dB
-15.04 dB

FIIterType’

PUBLIC

[ Keysight Spectrur Ansiyze - Sputious Emissons

Center Freq 2.355000000 GHz
IFGaln:Low

Ref 0.00 dBm

Frequency
2.365 GHz
2.365 GHz
2.365 GHz
2.365 GHz
2.365 GHz
2.365 GHz
2.365 GHz

Trig: Free Run
#Atten: 0 dB

Amplitude
-61.30 dBm
-61.72 dBm
-61.83 dBm
-61.85 dBm
-61.92 dBm
-61.94 dBm
-61.96 dBm

Conter Freq; 2.355000000 GHa

AvglHold: 50150

Ext Galn: -23.50 dB

Limit
-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm
-31.00 dBm

03:51:37 PM Now 16, 2020
Radio Std: None

Radio Device: BTS

2.3649 GHZ
-61.303 dBm)|

Stop 2.365 GHz

A Limit
-30.30 dB
-30.72 dB
-30.83 dB
-30.85 dB
-30.92 d8
-30.94 dB

Range|
1

Video BW
3.0000 MHz
Man

FIIlerType’
Gaussian

2.368GHz - 2.37GHz

[ Keysight Spectrum Analyzes - Spuaious Emissions

Center Freq 2.355000000 GHz

req: 2.385000000 GHz
Run

==
IFGain:Low

Ref 0.00 dBm

Frequency
2,368 GHz
2.368 GHz
2.368 GHz
2.368 GHz
2.368 GHz
2.368 GHz

2.368 GHz

Amplitude
-61.86 dBm
-62.25 dBm
-62.35 dBm
-62.38 dBm
-62.40 dBm
-62.40 dBm
-62.41 dBm

AvglHold: 50150
Ext Gain: -22.60 dB

Limit
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm
-48.00 dBm

7_to_2370.slale>

03:51:41 PM Now 16, 2020
Radio Std: None

Radio Device: BTS

Stop 2.37 GHz

A Limit
-13.86 dB
-14.25 dB
-14.35dB
-14.38 dB
-14.40 dB
-14.40 dB
-14.41dB

Video BW
3.0000 MHz,

Man
R

FIIlerTypa’
Gaussian
| ——

More
1of3

2.395GHz - 10GHz

[ Keysight Spectrum Analyze - Sputious Emissons

Center Freq 2.355000000 GHz

Freq: 2.386000000 GHz
Run

==
IF Gain:Low

Ref 0.00 dBm

Range Frequency
3.167 GHz
3.159 GHz
5.408 GHz
5.292 GHz
3.161 GHz
3.180 GHz
6.276 GHz

jous_TM3_2_2C_5+5MBW.

Amplitude
-20.93 dBm
-29.98 dBm
-30.07 dBm
-30.09 dBm
-30.12 dBm
-30.14 dBm
-30.14 dBm

2352_2:

AvglHold: 50150
Ext Gain: -54.60 dB

Limit
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm
-19.00 dBm

5_to_10000.sta

D1:15:29 PM Now 16, 2020

Radio Std: None

Radio Device: BTS

A Limit
-10.93 dB
-10.98 dB
-11.07 dB
-11.09 dB
-11.12dB
-11.14 dB
-11.14 dB

Frequency

FreqOffset
0Hz,
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10GHz - 24GHz

= Keysight Spectrum Analyzer - Spurious Emissions
L N 03:56:21 PM Now 16, 2020
Center Freq 2.355000000 GHz Ce ros; 2.355000000 GHz Radlo §td: None Rang le

o Tri un AvglHold: 50150
\FGain:Low  #Atten: 0 dB Ext Gain: 41.90 B Radio Device: BTS Range

759 GHz
Ref 0.00 dBm -39.304 dBm

Range Frequency Amplitude Limit A Limit
23.76 GHz -39.30 dBm -19.00 dBm -20.30 dB
23.69 GHz -39.45 dBm -19.00 dBm -20.45 dB
20.56 GHz -39.45 dBm -19.00 dBm -20.45 dB
23.81 GHz -39.55 dBm -19.00 dBm -20.55 dB
20.64 GHz -39.57 dBm -19.00 dBm -20.57 dB
20.57 GHz -39.60 dBm -19.00 dBm -20.60 dB
20.57 GHz -39.65 dBm -19.00 dBm -20.65 dB
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Photographs
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Global Product Compliance Laboratory

Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

Test Equipment
Asset ID |Manufacturer| Type Description Model Serial Calibration | Calibration
Date Due
E831 Agilent | MXASignal | >0, o65GHz | N9020A |MY48011791| 2020-06-16 |2022-06-16
Technologies| Analyzer
Agilent Network
E896 . 10 MHz - 40 GHz N5230C |MY49000897| 2019-01-31 [2021-01-31
Technologies| Analyzer
Hewlett Filter, High 84300-
E1263 Packard Pass 8.2 -18 GHz 80039 001 CNR-V CNR-V
3TNF-
E1238 KE&L - piier Notch |12 10 3:0 GHz Noch 155640 166 CNR-V CNR-V
Microwave filter
N/N
3TNF-
E1239 . K&L Filter, Notch 1.5t0 3'(.) GHz 1500/3000- 167 CNR-V CNR-V
Microwave Notch filter
N/N
DC - 18 GHz, 20 dB,
E1508 Weinschel | Attenuator | 100 W, N-Male - N- | 48-20-43 BC5416 CNR-V CNR-V
Female
E1445 Weinschel Attenuator DC - 8.55G0|'\:vz, 30d8, 24-30-43 BC3981 CNR-V CNR-V

CNR-V: Calibration Not Required, Must Be Verified
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6. FCC Section 2.1053 - Field strength of spurious radiation

6.1 Section 2.1053 Field Strength of Spurious Emissions

Field strength measurements of radiated spurious emissions were made in an FCC registered 3m Semi-
Anechoic Chamber which is maintained by Nokia Bell Labs in Murray Hill, New Jersey. A complete description
and full measurement data for the site is on file with the Commission (Site Registration Number: 515091).

The spectrum from 30 MHz to beyond the tenth harmonic of the carrier, 24 GHz, was searched for spurious
radiation. Measurements were made using both horizontally and vertically polarized broadband antennas. Per
FCC regulations, the comparison of out of band spurious emissions directly to the limit is appropriately made
using the substitution method. However, when the emissions are more than 20 dB below the specification
limit, the use of field strength measurements for compliance determination is acceptable and those emissions
are considered not reportable (Section 2.1053 and the FCC Interpretive database for 2.1053). For this case
the evaluation of acceptable radiated field strength is as follows.

6.2 Field Strength of Spurious Emissions - Limits

Sections 2.1053 and 27.53 contain the requirements for the levels of spurious radiation as a function of the
level of the unmodulated carrier. The reference level for the unmodulated carrier is calculated as the field
produced by an ideal dipole excited by the transmitter output power according to the following relation taken
from Reference Data for Radio Engineers, page 676, 4 edition, IT&T Corp.

E= [(30*P)"/21/R

20 log (E*10°) - (43 + 10 log P) = 82.23 dBuV/meter
Where:
E = Field Intensity in Volts/meter P = Transmitted Power in Watts
R = Measurement distance in meters =3 m

The Part 27 Limit is 82.23 dBuyV/m at 3m and 91.77 dBuV/m at Tm
The Part 27 non-report level is 62.23 dBpV/m at 3m.

The calculated emission levels were found by:
Measured level (dBuV) + Cable Loss(dB)+Antenna Factor(dB) = Field Strength (dBuV/m)

RESULTS:
For compliance with 47CFR Parts 2 and 27, the field strength of any spurious radiation, measured at 3m, is
required to be less than 82.23 dBuV/meter (82.23 @ 3m). Emissions equal to or less than 62.23 dBuV/meter
at 3m are not reportable and may be verified using field strength measurements and broadband antennas.
Over the out of band spectrum investigated from 30 MHz to beyond the tenth harmonic of the carrier (up to
24 GHz), no reportable spurious emissions were detected. Refer to TR-2020-0157-FCC15 for Radiated
Emissions test results.
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7. FCC Section 2.1055 - Measurement of Frequency Stability

Frequency Stability testing was completed on AHNA Unit with Center Frequency 2355 MHz. Testing was
performed from 12/08/2020 through 12/09/2020 on the radio, which was located in the T-16 Thermal
chamber of the Global Product Compliance Laboratory (GPCL) test facility located in Building 4, Room 4-280,
Murray Hill, NJ, by Joe Bordonaro from GPCL.

The temperatures to which the UUT were subjected ranged from a high temperature of +50°C system
ambient to a low temperature of -302C system ambient with measurements recorded at +20°C, +50°C, and
-30°C.

Frequency Stability performance was verified by measuring Frequency Tolerance using an MXA Signal
Analyzer. Frequency Tolerance is a measurement of the difference between the actual transmit frequency
and the assigned frequency (2355 MHz).

Baseline Measurement at +20°C

Transmit Frequency Deviation at +20°C at 100% of Nominal Voltage, -48VDC
Time Transmit Carrier Deviation

(minutes) (Hz)

0 -0.2550

0.5 -0.4560

1.0 -0.7260

1.5 -0.3069

2.0 -0.03775

2.5 -0.5715

3.0 -0.3720

SPECIFICATION +2355 MHz (+0.05ppm)
+0.05ppm = £118 Hz

RESULT PASS
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Transmit Frequency Deviation at +50°C at 100% of Nominal Voltage, -48VDC

Time Transmit Carrier Deviation
(minutes) (Hz)
0 -0.4876
0.5 -0.1858
1.0 -0.1610
1.5 -0.4042
2.0 -0.2984
2.5 -0.3033
3.0 -0.5475
SPECIFICATION +2355 MHz (+0.05ppm)
+0.05ppm = £118 Hz
RESULT PASS

Transmit Frequency Deviation at -30°C at 100% of Nominal Voltage, -48VDC

Time Transmit Carrier Deviation
(minutes) (Hz)
0 -0.1859
0.5 -0.3028
1.0 -0.4970
1.5 -0.3135
2.0 -0.08020
2.5 -0.6104
3.0 -0.14687

SPECIFICATION

+2355 MHz (+0.05ppm)
+0.05ppm = £118 Hz

RESULT

PASS

Supply Voltage Variations

Upon return to +20°C, vary voltage to +15% and -15% of nominal and record frequency difference. freq =

2355MHz
Transmit Frequency Deviation at +20°C at 100% of Nominal Voltage, -48VDC
Time Transmit Carrier Deviation

(minutes) (Hz)
0 -0.2120
0.5 -0.6041
1.0 -0.4455
1.5 -0.09523
2.0 -0.4195
2.5 -0.3649
3.0 -0.1778

SPECIFICATION +2355 MHz (+0.05ppm)
+0.05ppm = £118 Hz
RESULT PASS
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Transmit Frequency Deviation at +20°C at 115% of Nominal Voltage, -55.20VDC
Time Transmit Carrier Deviation
(minutes) (Hz)
0 -0.4160
0.5 -0.2527
1.0 0.4021
1.5 -0.3313
2.0 -0.5112
2.5 -0.04118
3.0 -0.02837
SPECIFICATION +2355 MHz (+0.05ppm)
+0.05ppm = £118 Hz
RESULT PASS

Transmit Frequency Deviation at +20°C at 100% of Nominal Voltage, -48.0VDC

Time Transmit Carrier Deviation
(minutes) (Hz)
0 -0.1430
0.5 +0.21533
1.0 -0.6403
1.5 -0.3701
2.0 -0.1019
2.5 -0.2637
3.0 +0.08954
SPECIFICATION +2355 MHz (+0.05ppm)
+0.05ppm = £118 Hz
RESULT PASS

Transmit Frequency Deviation at +20°C at -15% of Nominal Voltage, -40.80VDC

Time Transmit Carrier Deviation
(minutes) (Hz)
0 -0.2012
0.5 -0.5024
1.0 -0.1280
1.5 -0.4464
2.0 -0.1722
2.5 -0.06616
3.0 -0.5010
SPECIFICATION +2355 MHz (+0.05ppm)
+0.05ppm = +118 Hz
RESULT PASS
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Test Equipment

Global Product Compliance Laboratory
Report No.: TR-2020-0157-FCC2-27
Product: AHNA AirScale RRH 4T4R n30 100W

Asset ID | Manufacturer Type Description Model Serial Calibration | Calibration
Date Due
TH514-T16| Envirotronics | Controller E”";";g:'cs SP000637 | 2019-05-22 |2021-05-22
. . Thermal
TH-T16 Envirotronics N/A 3015243 CNR CNR
Chamber
Barometric
THO69 Extech Data Logger |Pressure/Humidity/T SD700 Q690305 2019-06-20 |2021-06-20
emperature
THO73 Fluke Multimeter Digital 87V 25910080 2020-02-25 |2022-02-25
Data
MV2048-2-4-
TH288 Yokogawa Acquisition Recorder 2?1§”) S5JC04071 2019-02-26 |2021-02-26
Unit
MY5743101  KeySight | oy coceiver | MXA EMI Receiver N9020B | MY57431033 | 2020-07-08 |2022-07-08
33 Technologies

CNR - Calibration Not Required

Chamber Plot

AHNA Frequency Stability Testing
12-08-2020t0 12-09-2020
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Title 47 Code of Federal Regulations Test Report

8. NVLAP Certificate of Accreditation

United States Department of Commerce
National Institute of Standards and Technology

N

® N .
i:\ly/ =

Certificate of Accreditation to ISO/IEC 17025:2017

WMy,
\\\\\_////l/’

NVLAP LAB CODE: 100275-0

Nokia, Global Product Compliance Lab
Murray Hill, NJ

is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:

Electromagnetic Compatibility & Telecommunications
This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality

management system (refer to joint ISO-ILAC-IAF Communique dated January 2009).

NT OF ¢,
& O,

&
§ i %
2020-09-25 through 2021-09-30 R
< = < ' 0y e
Effective Dates ’a‘b & _F/__, ‘f' For the National Volunta(yu_L,bborator{Accredltatlon Program
Stares of © —
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