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1.0 SUMMARY OF TEST RESULTS

The worst-case measurements were reported in this report. The EUT has been tested
according to the following specifications:

FCC Part 90 requirements
Test Method: IEEE ANSI C63.26-2015, TIA-603-D Result
Test FCC Rule Part
Pass
RF Output Power Part 90.205(r)

Occupied bandwidth Part 90.209 Pass
. - . Pass

Spurious emissions at antenna terminals Part 90.210 (c), 90.215
. . o Pass

Field strength of spurious emission Part 90.210 (c), 90.215

Frequency Stability

Tested in temperature chamber set to high and low of mfg specs Part 90.213 Pass

See Section 4 for details on the test methods used for each test.

The Nebraska Center for Excellence in Electronics
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2.0 EUT DESCRIPTION

2.1 EQUIPMENT UNDER TEST
Model HiPointer 150

EUT Received 16 February 2024

EUT Tested 16 February 2024- 21 February 2024

Serial No. NCEETEST1 (Assigned by the test lab)

Operating Band | 9410 MHz — 9460 MHz

Device Type Licensed Radio

Power Supply 24VDC battery (2 X 12V Marine batteries)

NOTE: For more detailed features description, please refer to the manufacturer's specifications or
user's manual.

2.2 DESCRIPTION OF TEST MODES

The EUT operates on, and was tested at the frequencies below:

CHANNEL
Mode | rpeGUENCY (MH2)
A 9410.000000
B 9460.000000
c 9410.000000
D 9460.000000

See the operational description for a list of all channel frequency and designations.

This EUT was set to transmit in a worst-case scenario. The manufacturer modified the unit to
transmit continuously on four different modes.

2.3 DESCRIPTION OF SUPPORT UNITS

NA
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3.0 LABORATORY DESCRIPTION

3.1 LABORATORY DESCRIPTION
All testing was performed at the following Facility:
The Nebraska Center for Excellence in Electronics (NCEE Labs)

4740 Discovery Drive
Lincoln, NE 68521

A2LA Certificate Number: 1953.01
FCC Accredited Test Site Designation No: US1060
Industry Canada Test Site Registration No: 4294A-1
NCC CAB Identification No: uso177

Environmental conditions varied slightly throughout the tests:
Relative humidity of 35 + 4%
Temperature of 22 + 3° Celsius

3.2 TEST PERSONNEL

All testing was performed by Fox Lane of NCEE Labs. The results were reviewed by Karthik
Vepuri.

The Nebraska Center for Excellence in Electronics
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|3.3 TEST EQUIPMENT
DESCRIPTION AND MODEL SERIAL NO CALILBAEQSA:I-TION CALIBRATION
MANUFACTURER NO. : DUE DATE
DATE
Keysight MXE Signal Analyzer N9O038A MY59050109 July 17, 2023 July 17, 2025
(44GHz)
Keysight MXE Signal Analyzer
(26.5GHz) N9038A MY56400083 July 17, 2023 July 17, 2025
SunAR RF Motion JB1 A091418 July 27, 2023 July 26, 2024
ETS-Lindgren Red Horn Antenna 3115 218576 July 31, 2023 July 30, 2024
ETS Red Preamplifier (Orange)* 3115-PA 00218576 January 22, 2024 January 22, 2026
RF Cable (preamplifier to antenna)* MFR-57500 01-07-002 June 5, 2023 June 5, 2025
Trilithic High Pass Filter* 6HC330 23042 June 5, 2023 June 5, 2025
559}’151%% External Harmonic Mixer, | \11 971y MY56390145 April 12, 2019 April 11, 2025
Sage Standard Gain Horn Antenna, SAZ-2410-10-
75-110G s1 16434-01 CNR CNR
Cable to M1971W, 75-110G SLU18- 121108 April 12, 2019 April 11, 2025
: SMNM-01.00M prit 22, prit 2L,
Cable to M1970V-002, 75-110G SLU18- 121099 April 13, 2019 April 12, 2025
: SMNM-01.00M prit 23, prit 22,
gg}gs(')%ht’ External Harmonic Mixer, M1970V-002 | MY51391050 April 13, 2019 April 12, 2025
Pasternack Standard Gain Horn
Antenna, 50-80G PE9881-24 32/2016 CNR CNR
10m Semi-
ETS - Lindgren- VSWR on 10m anechoic 4740 Discovery
Chamber chamber- Drive May 15, 2024 May 15, 2027
VSWR
10m Semi-
NCEE Labs-NSA on 10m Chamber* anechoic NCEE-001 May 22, 2024 May 22, 2026
chamber-NSA
RF Cable (antenna to 10m chamber | co\; 64639 | 01E3872 June 5, 2023 June 5, 2025
bulkhead)*
RF Cable (10m chamber bulkhead to | co\; 64639 | 01E3874 June 5, 2023 June 5, 2025
control room bulkhead)*
RF Cable (control room bulkhead to | o\ 64639 | 01F1206 June 5, 2023 June 5, 2025
test receiver)*
N connector bulkhead (10m chamber)* | PE9128 NCEEBH1 June 5, 2023 June 5, 2025
N connector bulkhead (control room)* PE9128 NCEEBH2 June 5, 2023 June 5, 2025

*Internal Characterization

4740 Discovery Drive
Lincoln, NE 68521

The Nebraska Center for Excellence in Electronics

Page 7 of 38




ncee Report Number: | R240129-01-E2

Rev

—_labs Prepared for: | Aerostar International

4.0 DETAILED RESULTS

|4.1 UNWANTED EMISSIONS & FIELD STRENGTH OF EMISSIONS

Test Method: ANSI C63.26:2015:
Section 5.5, “Radiated Emissions Testing”

Limits for field strength of emissions measurements:

47 CFR 90.205(r) & 47 CFR 90.210 (C) :

All other frequency bands. Requested transmitter power will be considered and authorized
on a case-by-case basis.

Emission Mask C. For transmitters that are not equipped with an audio low-pass filter, the
power of any emission must be attenuated below the unmodulated carrier output power

(P) as follows:

(1) On any frequency removed from the center of the authorized bandwidth by a

displacement frequency (fd in kHz) of more than 5 kHz, but not more than 10 kHz: At least

83 log (fd/5) dB.

(2) On any frequency removed from the center of the authorized bandwidth by a

displacement frequency (fd in kHz) of more than 10 kHz, but not more than 250 percent of
the authorized bandwidth: At least 29 log (fd2/11) dB or 50 dB, whichever is the lesser

attenuation.

(3) On any frequency removed from the center of the authorized bandwidth by more than
250 percent of the authorized bandwidth: At least 43 + 10 log (P) dB.

Test procedures:

The EUT was connected directly to a spectrum analyzer using attenuators to protect the
test equipment. Analyzer measurement settings can be found in the plots below along with

the corresponding power levels.

All Radiated Emissions were performed at 3m test distance.

Deviations from test standard:

No deviation.

The Nebraska Center for Excellence in Electronics
4740 Discovery Drive
Lincoln, NE 68521
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Test setup:

EUT

Spectrum

Analyzer

Figure 1 - Conducted Spurious Test Setup

s

EUT

80 CENTIMETERS
TURHTABLE
GROUHD PLAHE

Fig

AHTEHHA

3 METERS

]

1- 4METERS
ANTEHHA MAST

EMI RECEIVER/SPECTRUM AHALYZER

ure 2 - Radiated Emissions Test Setup

EUT operating conditions

See Section 2.1 &

2.2
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Test results:

' Keysight Spectrum Analyzer - Swept SA = ER
ixi RFPRESEL | 500 DC | CORREC SENSE:INT] SOURCE OFF ALIGN AUTO 09:02:33 AM Feb 16, 2024

Marker 1 642.797500000 MHz i Avg Type: Voltage
PNO: Fast ()  1rig: FreeRun Avg|Held:>100/100

PASS IFGain:High #Atten: 0 dB

Peak Table

Frea (Gl) dBm b Bl ) opiciv  Ref 10,00 dBm
0.6428 -51.04 -38.038 Log

Trace

L I N

= Start 0.0300 GHz Stop 1.0000 GHz

. BliRes BW (CISPR) 120 kWBW 910 kHz Sweep 109.3 ms (20001 pts

MSG STATUS

Figure 3 - Conducted Unwanted Emissions Plot, 30MHz-1GHz, Mode A
*Limit is -13dBm — Pass

e Keysight Spectrum Analyzer - Swept SA
£ RF PRESEL DC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO
Row 1 Avg Type: Voltage

) Trig: FreeRun Avg|Hold:>100/100
PASS oaian ™ #Atten: 0 dB
Peak Table Mkr1 3.313 35 GHz
Frea (Gle) dbm bl Bl (0 2iciv  Ref 6.05 dBm -39.100 dBm
og

3313 3910 -26.100 M
Trace

© L NS s W N =

&l Start 1.000 GHz Stop 3.600 GHz
. Nl Res BW (CISPR) 1 MHZVBW 50 MHz Sweep 34.67 ms (20001 pts)

MsG i File <Conducted Spurious, Peak, 1-3.6GHz state> recalled STATUS
Figure 4 - Conducted Unwanted Emissions Plot, 1GHz-3.6GHz, Mode A
*Limit is -13dBm — Pass
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=8NS

wa Keysight Spectrum Analyzer - Swept SA
RF PRESEL DC CORREC [ SENSE:INT| SOURCE OFF | ALIGN AUTO |
Avg Type: Voltage
= — Trig: FreeRun Avg|Hold:>100/100
PNO: Fast g g
PASS FGain:High ~_ #Atten: 0 dB
Peak Table Mkr1 4.774 87 GHz
Frea (GHz) dbm bl Ml 0 iciv  Ref 6.05 dBm
1 4775 -36.20 -23.205 [N .
2
3
© -
5
6
7
8
9
10
1
12
13
14
15
16
17
18
19
&l Start 3.600 GHz
a Nl Res BW (CISPR) 1 MH2VBW 50 MHz Sweep 8.000 ms (20001 pts)

-36.205 dBm

Stop 7.000 GHz

MsG i File <Conducted Spurious, Peak, 3.6-7GHz state> recalled

STATUS

Figure 5 - Conducted Unwanted Emissions Plot, 3.6GHz-7GHz, Mode A

*Limit is -13dBm — Pass

— Keysight Spectrum Analyzer - Swept SA

=8NS

CORREC [ SENSE:INT| SOURCE OFF | ALIGN AUTO

08:42:50 AM Feb 16, 2024

Avg Type: Voltage
Avg[Hold:>100/100

Trig: Free Run

PNO: Fast G0
™ #Atten: 0dB

IFGain:High

Ref 6.05 dBm

10 dBrdiv
Log

Trace

Start 7.000 GHz
Nl Res BW (CISPR) 1 MHZVBW 50 MHz

Mkr1 8.660 048 GHz
-24.873 dBm

Stop 9.080 GHz
#Sweep 250.7 ms (20001 pts)

STATUS

Figure 6 - Conducted Unwanted Emissions Plot, 7GHz-9.08GHz, Mode A

*Limit is -13dBm — Pass
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‘= Keysight Spectrum Analyzer - Swept SA =R

RF PRESEL | 50 DC CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 00:06:27 AMFeb 16, 2024
Avg Type: Voltage

ggg;m;th (] ;:g:a:r;edlgun Avg|Held:>100/100
Peak Table Mkr1 10.195 76 GHz
Frea (Gt dem EEEICM 0 oiciv Ref 20.00 dBm -30.720 dBm
1 10.196 -30.72 -17.720 [R5
a 10153 -30.93 -17.934
3 10,177 3094 -17.938 UK
4 10.157 -31.18 -18.183
5 10159 -31.19 -18.193
6 10175 -31.21 -18.205
7 10.203 -31.31 -18.312
8 10.174 -31.32 -18.322
9 10195 -31.45 -18.446
10 10.169 -31.57 -18.571
1 10.157 -31.59 -18.589
12 10199  -31.60 -18.598
13 10198  -31.83 -18.828
14 10.165 -31.84 -18.841
15 10.206 -31.99 -18.988
16 10180 -32.01 -19.010
17 10.163 -32.02 -19.017
18 10.176 -32.02 -19.023
19 10.167  -32.05 -19.053
=0 el Sl Start 9.790 GHz Stop 12.000 GHz
= 8l Res BW (CISPR) 1 MHZVBW 50 MHz #Sweep 250.7 ms (20001 pts)
MSG i File <Conducted Spurious, Peak, 9.790G-12G state> recalled STATUS
Figure 7 - Conducted Unwanted Emissions Plot, 9.79GHz-12GHz, Mode A
*Limit is -13dBm — Pass
. Keysight Spectrum Analyzer - Swept SA =N =R =T
RF PRESEL | 50 DC CORREC [ SENSE:INT] SOURCE OFF | ALIGN AUTO | 00:08:01 AMFeb 16, 2024
o, o j et R 1
Peak Table Mkr1 18.878 8 GHz
Freq (GHz) dBm -13.583 dBm
1 18.879 -13.58 Y Log
B 18.868  -16.18
3 18.862  -18.48
4 18.782 -22.81
5 18.789 -22.83
6 18.797 2292
7 18.800 -24 45
8 18.852 -26.50
9 14478 -34.38
10 12002  -35.44
1
12
13
14
15
16
17
18
19
20 Start 12.000 GHz Stop 20.000 GHz
= Res BW (CISPR) 1 MHVBW 50 MHz #Sweep 250.7 ms (20001 pts)
MsG i) File <Conducted Spurious, Peak, 12G-20G state> recalled STATUS

Figure 8 - Conducted Unwanted Emissions Plot, 12GHz-20GHz, Mode A
*Limit is -13dBm — Pass

The Nebraska Center for Excellence in Electronics
4740 Discovery Drive
Lincoln, NE 68521 Page 12 of 38




Report Number: | R240129-01-E2 Rev A
ncee

—labs Prepared for: | Aerostar International

ww Keysight Spectrum Analyzer - Swept SA ==
i RF PRESEL DC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO 00:03:27 AMFeb 16, 2024
Iggamm;[h (] ;:g.a:r;edlgun Avg|Held:>100/100

Peak Table

Freq (GHz) dBm ALimit 1(dB)

1 28.29 -21.51 -8.511

a 3499  -21.83 -8.826

3 2499  -2466 -11.656

4 33.01 -25.09 -12.091

5 2833 -26.80 -13.800

6 2830  -27.03 -14.030

7 31.09 -28.29 -15.291

8 28.19 -29.37 -16.370

9 2817  -29.75 -16.749

10 40.00 -29.76 -16.762

1 2817 -30.53 -17.527

12 2237 -32.96 -19.964 N

13

14

15

16

17

18

19

20 Start 20.00 GHz Stop 40.00 GHz
= 8l Res BW (CISPR) 1 MHZVBW 50 MHz #Sweep 250.7 ms (20001 pts)
MSG i File <Conducted Spurious, Peak, 20G-40.state> recalled STATUS

Figure 9 - Conducted Unwanted Emissions Plot, 20GHz-40GHz, Mode A
*Limit is -13dB — Pass
All other measurements including above 40 GHz were investigated and found to be below the laboratory noise floor
and at least 6 dB below the limits.

w Keysight Spectrum Analyzer - Swept SA
i RFPRESEL [ 500 DC | CORREC SENSE:INT| SOURCE OFF ALIGN AUTO
Row 1 Avg Type: Voltage

5 ) Trig: FreeRun Avg|Hold:>100/100
PASS |§gg.}fﬁth " #Aden: 0dB
Peak Table Mkr1 800.67 MHz
[0 geidic_Ref 10.00 dBm -51.870 dBm

Trace

Freq (GHz) dBm ALimit1(dB)
08007  -51.87 -38.870

W o N e ! s W R =

20 Start 0.0300 GHz Stop 1.0000 GHz
. Bl Res BW (CISPR) 120 KEBW 910 kHz Sweep 109.3 ms (20001 pts)

usG .1, File <Conducted Spurious, Peak, 30M-1GHz state> recalled STATUS
Figure 10 - Conducted Unwanted Emissions Plot, 30MHz-1GHz, Mode B
*Limit is -13dBm — Pass
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e Keysight Spectrum Analyzer - Swept SA =23
X RF PRESEL DC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO 09:16:05 AM Feb 16, 2024

o

5 ) Trig: FreeRun Avg|Hold:>100/100
PASS Foannn ™ #Atten: 0 dB
Peak Table Mkr1 3.293 98 GHz
[0 deidic__Ref 6.05 dBm -39.302 dBm

Freq (GHz) dBm ALimit1(dB)
3294 3930 -26.302

© e N et s W N

= Start 1.000 GHz Stop 3.600 GHz

usG .1, File <Conducted Spurious, Peak, 1-3.6GHz state> recalled STATUS

= 8§l Res BW (CISPR) 1 MHZVBW 50 MHz Sweep 34.67 ms (20001 pts)

Figure 11 - Conducted Unwanted Emissions Plot, 1GHz-3.6GHz, Mode B
*Limit is -13dBm — Pass

' Keysight Spectrum Analyzer - Swept SA = ER
X RF PRESEL [500Q DC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO 09:15:29 AM Feb 16, 2024
Row1 Avg Type: Voltage

3 ——; Trig: FreeRun Avg|Hold:>100/100
PNO: Fast )

PASS IFGain:High ™ #Atten: 0 dB

Peak Table

Frea (Git) dBm Bl (0 opiciv  Ref 6,05 dBm
3874 -36.45 -23 445 Log

© e N et s W N

10 R R TV TP

12 ¥ .-

= Start 3.600 GHz Stop 7.000 GHz

MsG .1 File <Conducted Spurious, Peak, 3.6-7GHz state> recalled STATUS

- 8§l Res BW (CISPR) 1 MHZVBW 50 MHz Sweep 8.000 ms (20001 pts)

Figure 12 - Conducted Unwanted Emissions Plot, 3.6GHz-7GHz, Mode B
*Limit is -13dBm — Pass
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== Keysight Spectrum Analyzer - Swept SA

ié:‘ RF PRESEL DC CORREC ‘
Fast 0
PASS -

==

09:14:44 AMFeb 16, 2024
1]

SENSE:INT| SOURCE OFF | ALIGN AUTO |
Avg Type: Voltage

Avg|Hold:>100/100

Trig: Free Run

PN
IFGain:High #Atten: 0 dB

Peak Table Mkr1 8.709 864 GHz
Frea (GHz) dBm LI (0 oiciv Ref 20.00 dBm -21.958 dBm

1 8.710 -21.96 -8.958 [

2 8670 -23.70 -10.705

3 8.458 -3555 -22 553

4 7.2711 -35.59 -22 586

5 8.021 -3563 -22 631

6 7548 -36.70 -23.695

7

8

9

10

11

12

13

14

15

16

17

18

19

20 Start 7.000 GHz

- 8l Res BW (CISPR) 1 MHAVBW 50 MHz #Sweep 250.7 ms (20001 pts)

MSG i File <Conducted Spurious, Peak, 7G-9.08G state> recalled STATUS

Figure 13 - Conducted Unwanted Emissions Plot, 7GHz-9.08GHz, Mode B
*Limit is -13dBm — Pass

w Keysight Spectrum Analyzer - Swept SA

iE:‘ RF PRESEL 0 DC CORREC ‘

===
SENSE:INT| SOURCE OFF | ALIGN AUTO | 3

Avg Type: Voltage

ggg;m;th o ;F:g:e::r;edlgun Avg|Held:>100/100

Peak Table Mkr1 10.259 29 GHz
Frea (GHz) dEm el M 0 o2idiv  Ref 20.00 dBm -33.764 dBm

1 10.25% -33.76 -20.764 W]

2 10.248 -33.83 -20.827

3 10.265 -33.98 -20.981

4 10.26% -34.13 -21.134

5 10.263 -34.13 -21.134

6 11.706 -34.36 -21.357

7 10.261 -34.37 -21.370

8 10.256 -34.40 -21.401

9 10.257 -34.44 -21.442

10 10.255 -34 54 -21.540

1 10.365 -34.90 -21.902

12 10.870 -35.45 -22.454

13 10.045 -35.71 22714

14

15

16

17

18

19

e Start 9.790 GHz Stop 12.000 GHz

- 8l Res BW (CISPR) 1 MHZVBW 50 MHz #Sweep 250.7 ms (20001 pts)

MsG i) File <Conducted Spurious, Peak, 9.790G-12G state> recalled

Figure 14 - Conducted Unwanted Emissions Plot, 9.79GHz-12GHz, Mode B
*Limit is -13dBm — Pass

STATUS
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==

== Keysight Spectrum Analyzer - Swept SA

E RF PRESEL | 50 DC CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 00:12:19 AMFeb 16, 2024
. Avg Type: Voltage .

ggg;m;th (] ;:g.a:r;edlgun Avg|Held:>100/100

Peak Table

Frea (GHe) d8m | (0 cE/div  Ref 6.05 dBm

1 18.885 -14.78 -1.781 [

2 18.882 -15.76 -2.758

3 18.959 -18.19 5189 =

4 18.961 -18.65 -5.645

5 18.962 -18.72 -5.718

6 18.888 -18.84 -5.844

7 18.875 -20.06 -7.058

8 18.901 -20.42 -7.424

9 18.968 -20.64 -7.645

10 18.898 -21.20 -8.201

1 18.971 -22.70 -9.700

12 18.904 -23.62 -10.617

13 18.973 -24 43 -11.433

14 18.871 -25.84 -12.844

15 18.977 -28.52 -15.523

16 18.956 -28.82 -15.821

17 18.948 -29.85 -16.851

18 18.869 -31.06 -18.058

19 14.457 -34 54 -21.535

& e ] start 12,000 GHz Stop 20,000 GHz
= 8l Res BW (CISPR) 1 MHZVBW 50 MHz #Sweep 250.7 ms (20001 pts)
MSG i File <Conducted Spurious, Peak, 12G-20G state> recalled STATUS

Figure 15 - Conducted Unwanted Emissions Plot, 12GHz-20GHz, Mode B
*Limit is -13dBm — Pass

s Keysight Spectrum Analyzer - Swept SA ===
RF PRESEL | 50 DC CORREC \ SENSE:INT\ SOURCE OFF | ALIGN AUTO | 09:11:03 AMFeb 16, 2024
] Avg Type: Voltage TRACE
|§g;);;,5.;3th oo ;:g.e:r%edlgun Avg|Hold:>100/100
Peak Table Mkr1 28.469 GHz
Frea (GHz) dom el (o d2idiv Ref 6.05 dBm -16.914 dBm
1 28.47 -16.91 -3.914 Log
2 28.47 -17.55 -4.549
3 28.43 -19.28 -6.279
4 28.45 -21.12 -8.116
5 35.07 -22.04 -9.039%
6 28.42 -23.61 -10.60%
7 33.02 -24 81 -11.807
8 28.34 -24_85 -11.846
9 24.98 -25.23 -12.225
10 37.95 -25.64 -12.637
11 37.94 -25.83 -12.827
12 37.94 -27.51 -14.513
13 28.33 -27.57 -14.566
14 31.02 -27.69 -14.694
15 37.94 -27.84 -14.839
16 28.35 -28.14 -15.136
17 40.00 -29.23 -16.231
18 21.62 -32.82 -19.825
19
20 Start 20.00 GHz Stop 40.00 GHz
e Nl Res BW (CISPR) 1 MHZVBW 50 MHz #Sweep 250.7 ms (20001 pts)
MSG m—

Figure 16 - Conducted Unwanted Emissions Plot, 20GHz-40GHz, Mode B
*Limit is -13dB — Pass
All other measurements including above 40 GHz were investigated and found to be below the laboratory noise floor
and at least 6 dB below the limits.
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—labs Prepared for: | Aerostar International

. Keysight Spectrum Analyzer - Swept SA = =
15 RFPRESEL [ 50Q DC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO
Iggg;‘m;th oo ;F:g.e::r;edlgun Avg|Hold:>100/100

Peak Table

Frea (Ghz) dBm L M| (0 c2iciv  Ref 10.00 dBm

1 0.6668 -51.17 -38.170 (W]

:

3 0.00

4

5

6

7

8

9

10

1

12

13

14

15

16

17

18

19

z Start 0.0300 GHz Stop 1.0000 GHz
3 SliRes BW (CISPR) 120 KREBW 910 kHz Sweep 109.3 ms (20001 pts
MSG STATUS

Figure 17 - Conducted Unwanted Emissions Plot, 30MHz-1GHz, Mode C
*Limit is -13dBm — Pass

e Keysight Spectrum Analyzer - Swept SA ==
X RFPRESEL [500Q DC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO
Row1 Avg Type: Voltage

PNO: F o Trig: FreeRun Avg|Held:>100/100
PASS FGamtigh  #Atten: 0 dB
Peak Table Mkr1 1.053 04 GHz
Frea (GHa) dom | (0 Eiciv  Ref 6.05 dBm 4
og

1053  -40.49 -27.489 R
Trace

L R O

= Start 1.000 GHz Stop 3.600 GHz

MsG .1 File <Conducted Spurious, Peak, 1-3.6GHz state> recalled STATUS

- 8§l Res BW (CISPR) 1 MHZVBW 50 MHz Sweep 34.67 ms (20001 pts)

Figure 18 - Conducted Unwanted Emissions Plot, 1GHz-3.6GHz, Mode C
*Limit is -13dBm — Pass

The Nebraska Center for Excellence in Electronics
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s Keysight Spectrum Analyzer - Swept SA
X RF PRESEL DC CORREC SENSE:INT| SOURCE OFF
Row 1

PNO: Fast GO g
PASS IFGain:High ™ gAtten: 0dB
Peak Table

Freg (GHz) dBm ALimit 1 (dB)
3.847 -36.29 -23.286

© LN B W N =

20 Start 3.600 GHz

< | Res BW (CISPR) 1 MHZVBW 50 MHz

ALIGN AUTO
Avg Type: Voltage
Avg|Hold:=100/100

=

09:19:25 AMFeb 16, 2024

Mkr1 3.846 50 GHz
-36.286 dBm

Stop 7.000 GHz

Sweep 8.000 ms (20001 pts)

MSG i File <Conducted Spurious, Peak, 3.6-7/GHz state> recalled

STATUS

Figure 19 - Conducted Unwanted Emissions Plot, 3.6GHz-7GHz, Mode C
*Limit is -13dBm — Pass

s Keysight Spectrum Analyzer - Swept SA
X RF PRESEL 0 DC CORREC SENSE:INT| SOURCE OFF
Row 1

Row1 [
PNO: Fast GO 9
PASS IFGain:High ™ #Atten: 0dB

Peak Table
Frea (GHz) dBm el ‘0 By Ref 20.00 dBm
1 8.620 -16.71 -3.714 N6l
2 8619 -19.25 -6.254
3 8.620 -19.63 -6.629
4 8.660 -21.86 -8.864
5 8.619 -26.75 -13.750
6 8619 -32 44 -19.442
7 8.039 -35.13 -22 135
8 8.796 -35.33 -22.327
9 9.045 -35.42 -22 1419
10 8574 -35.86 -22 864

20 Start 7.000 GHz

< | Res BW (CISPR) 1 MHZVBW 50 MHz

ALIGN AUTO
Avg Type: Voltage
Avg|Hold:>100/100

[E=E = =S

Mkr1 8.619 904 GHz
-16.714 dBm

1 8.438 -35.92 -22.922 mm“”“”mm lm
12 7.128 -36.24 -23.243 X 5 Snmen "

; A I I I O
” HENNEE.

Stop 9.080 GHz

#Sweep 250.7 ms (20001 pts)

MsG i) File <Conducted Spurious, Peak, 7G-9.08G state> recalled

STATUS

Figure 20 - Conducted Unwanted Emissions Plot, 7GHz-9.08GHz, Mode C
*Limit is -13dBm — Pass
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== Keysight Spectrum Analyzer - Swept SA

iE:‘ RF PRESEL [ 50 DC CORREC ‘

=

09:21:42 AMFeb 16, 2024

SENSE:INT| SOURCE OFF | ALIGN AUTO |

Avg Type: Voltage

ggg;m;th o ;:g:a:r;edlgun Avg|Held:>100/100
Peak Table
Frea (GHz) dbm L Bl 0 o2iciv  Ref 20.00 dBm

1 10.165 -31.33 -18.326 [N

2 10.158 -31.4 -18.410

3 10.180 -31.56 -18.557 [l

4 10.176 -31.87 -18.874

5 10.159 -32.20 -19.204

6 10.167 -32.22 -19.219

7 10.163 -32.23 -19.233

8 10.179 -32.33 -19.330

9 10,175 -32.45 -19.449

10 10.164 -32.49 -19.493

1 10.200 -32.53 -19.530

12 10.198 -32.56 -19.659

13 10.160 -32.61 -19.608

14 10.155 -32.63 -19.634

15 10.174 -32.76 -19.761

16 10.202 -32.79 -19.788

17 10.168 -32.81 -19.813

18 10.195 -32.86 -19.860

19 10.203 -32.88 -19.875

=0 el Sl Start 9.790 GHz Stop 12.000 GHz
= N| Res BW (CISPR) 1 MHZVBW 50 MHz #Sweep 250.7 ms (20001 pts)

MSG i File <Conducted Spurious, Peak, 9.790G STATUS

Figure 21 - Conducted Unwanted Emissions Plot, 9.79GHz-12GHz, Mode C
*Limit is -13dBm — Pass

12G state> recalled

[E=E = =S

w Keysight Spectrum Analyzer - Swept SA
0 00:28:40 AM Feb 16, 2024

iE:‘ RF PRESEL [ 50 DC CORREC ‘

SENSE:INT| SOURCE OFF | ALIGN AUTO |

Avg Type: Voltage

ggg;m;th oo ;:g:e::r;edlgun Avg|Held:>100/100
Peak Table
Freg (GHz) dBm ALimit 1 (dB)

1 18.877 -13.47 -0.467 [Nl

2 18.880 -13.50 -0.496

3 18.881 -13.53 -0.530

4 18.880 -13.66 -0.656

5 18.876 -14.10 -1.103

6 18.883 -14.16 -1.155

7 18872 -14.74 -1.740

8 18.870 -15.26 -2.262

9 18.868 -16.28 -3.276

10 18.866 -16.98 -3.983

1 18.863 -17.70 -4.696

12 18.884 -17.75 -4.745

13 18.862 -18.68 5677

14 18858 -19.63 -6.626

15 18.857 -20.81 -7.809

16 18.786 -23.14 -10.143

17 18.779 -23.32 -10.322

18 18.793 -23.39 -10.392

19 18.783 -23.44 -10.441

= R Bl Start 12.000 GHz Stop 20.000 GHz
= 8l Res BW (CISPR) 1 MHA/BW 50 MHz #Sweep 250.7 ms (20001 pts)

MsG i) File <Conducted Spurious, Peak, 12G-20G state> recalled STATUS

Figure 22 - Conducted Unwanted Emissions Plot, 9.79GHz-12GHz, Mode C
*Limit is -13dBm — Pass
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s Keysight Spectrum Analyzer - Swept SA ==
RF PRESEL DC CORREC ‘ SENSE‘IIJT| SOURCE OFF | ALIGN AUTO | 09:27:24 AMFeb 16, 2024
Ref Level 2.05 dBm Avg Type: Voltage
PNO: Fast ~»~ 1rig: FreeRun Avg|Hold: 100/100
IFGain:High #Atten: 0 dB
Peak Table Mkr1 18.878 688 GHz
Frea(ati) dem EEOICM 5 e Ref 2.05 dBm -13.159 dBm
1 18.8787  -13.16 -0.159 [
2 18.8789 -13.28 -0.280
3 18.8806 -13.28 -0.280
4 18.8805  -13.30 0.303
5 18.8792 -13.32 -0.319
6 18.8807 -13.34 -0.340
7 18.8802  -13.35 0.346
8 18.8800  -13.35 0.347
9 18.8809 -13.35 -0.350
10 18.8808  -13.35 -0.351
1 18.8774  -13.36 0.358
12 18.8789 -13.36 -0.361
13 18.8794 -13.36 -0.362
14 18.8786  -13.36 0.363
15 18.8794  -13.37 0.366
16 18.8789 -13.37 -0.372
17 188784  -13.38 0.376
18 18.8796  -13.38 0.379
19 18.8804 -13.38 -0.380
&0 e S| start 18.75832 GHz Stop 18.90272 GHz
5 NI Res BW (CISPR) 1 MH2VBW 50 MHz #Sweep 250.7 ms (20001 pts)
MSG STATUS

Figure 23 - Conducted Unwanted Emissions Plot, 18.75832GHz-18.90272GHz, Mode C
*Limit is -13dBm — Pass

s Keysight Spectrum Analyzer - Swept SA [E=REE
RF PRESEL DC CORREC [ SENSE:INT] SOURCE OFF | ALIGN AUTO | 09:30:06 AMFeb 1
] Avg Type: Voltage TRAC
”:Pg,,miﬁ;th (e ;:g.e:r%edlgun Avg|Hold:>100/100
Peak Table Mkr1 28.291 GHz
Frea (GHz) dBm ALimit 1 (dB) -20.776 dBm
1 28.29 -20.78 -7.776
2 35.23 -21.13 -8.127
3 28.29 -21.51 -8.510
4 32.98 -24.30 -11.300
5 2500 -24 61 -11.611
6 28.28 -25.16 -12.156
7 28.30 -26.67 -13.666
8 28.33 -27.43 -14.431
9 28.33 -28.52 -15.516
10 31.02 -28.56 -15.562
11 28.30 -29. 47 -16.468
12 3997 -29.63 -16.628
13 28.20 -29.64 -16.636
14 28.19 -30.06 -17.056
15 2816 -31.26 -18.260
16 2817 -31.39 -18.385
17 2817 -32.33 -19.329
18 28.19 -32.69 -19.687
19 24 -33.06 -20.058
£D R k| Start 20.00 GHz Stop 40.00 GHz
< Nl Res BW (CISPR) 1 MH2/BW 50 MHz #Sweep 250.7 ms (20001 pts)
usG .1, File <Conducted Spurious, Peak, 20G-40.state> recalled Swros|

Figure 24 - Conducted Unwanted Emissions Plot, 20GHz-40GHz, Mode C
*Limit is -13dB — Pass
All other measurements including above 40 GHz were investigated and found to be below the laboratory noise floor
and at least 6 dB below the limits.
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. Keysight Spectrum Analyzer - Swept SA = =
i RF PRESEL [ 502 DC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO
Marker 1 640.518000000 MHz . Avg Type: Voltage
PNO: Fast 5 Trig: Free Run Avg|Hold:>100/100

PASS IFGain:High #Atten: 0 dB

Peak Table

Frea (Gra) dem el B 10 oEiciv  Ref 10.00 dBm

1 0.6405 -51.62 -38.622 W]

2

3 0.00

4

5

6

7

8

9

10

1

12

13 L

14 T —

15

16

17

18

19

20 Start 0.0300 GHz Stop 1.0000 GHz
= 8l Res BW (CISPR) 120 kNBW 910 kHz Sweep 109.3 ms (20001 pts)
MsG i File <Conducted Spurious, Peak, 30M-1GHz state> saved STATUS

Figure 25 - Conducted Unwanted Emissions Plot, 30MHz-1GHz, Mode D
*Limit is -13dBm — Pass

e Keysight Spectrum Analyzer - Swept SA ==
i RF PRESEL [ 500 DC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO

Marker 1 3.172040000000 GHz Avg Type: Voltage

3 ) Trig: FreeRun Avg|Hold:>100/100
PASS oanran ™ #Atten: 0 dB
Peak Table Mkr1 3.172 04 GHz
Frea (GH:) SO (o oiciv  Ref 6.05 dBm -39.727 dBm
og

3172 3973 -26.727 IR
Trace

L R O

= Start 1.000 GHz Stop 3.600 GHz
e Nl Res BW (CISPR) 1 MHA/BW 50 MHz Sweep 34.67 ms (20001 pts)

MsG .1 File <Conducted Spurious, Peak, 1-3.6GHz state> saved STATUS
Figure 26 - Conducted Unwanted Emissions Plot, 1GHz-3.6GHz, Mode D
*Limit is -13dBm — Pass
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KEyslghtSpEL‘trumAna\yzer Swept SA E=EE=

RF PRESEL DC CORREC

Marker 1 3.869960000000 GHz
PASS e

PN
IFGain:High
Peak Table
Freq (GHz)
3.870

SENSE:INT| SOURCE OFF

Trig: Free Run
#Atten: 0 dB

dBm
-36.12

ALimit 1 (dB)
-23.120

© LN B W N =

Start 3.600 GHz

Res BW (CISPR) 1 MHA/BW 50 MHz

ALIGN AUTO
Avg Type: Voltage
Avg|Hold:=100/100

08:59:44 AMFeb 16, 2024
1]

Mkr1 3.869 96 GHz
-36.120 dBm

Stop 7.000 GHz
Sweep 8.000 ms (20001 pts)

MSG i File <Conducted Spurious, Peak, 3.6-7/GHz state> saved

STATUS

Figure 27 - Conducted Unwanted Emissions Plot, 3.6GHz-7GHz, Mode D
*Limit is -13dBm — Pass

Keyslght Spectrum Analyzes - Swept SA
RF PRESEL DC | CORREC

Marker 18.710072000000 GHz

SENSE:INT| SOURCE OFF

R O e v
Peak Table
Frea (GHz) dBm el ‘0 By Ref 20.00 dBm
1 8.710 -18.35 -5.348 [N
2 8710 -18.43 -56.426
3 8670 -19.85 -6.849
4 8.669 -31.06 -18.056
5 8.671 -32.14 -19.141
6 8578 -3524 -22 243
7 8373 -35.28 -22 277
8 7.151 -36.51 -23.514
9
10
11
12
13
14
15
16
17
18
19
= Start 7.000 GHz
e 8l Res BW (CISPR) 1 MHA/BW 50 MHz

B
ALIGN AUTO 3
Avg Type: Voltage
Avg|Hold:>100/100

Mkr1 8.710 072 GHz
-18.348 dBm

Stop 9.080 GHz
#Sweep 250.7 ms (20001 pts)

MsG i) File <Conducted Spurious, Peak, 7G-9.08G state> saved

STATUS

Figure 28 - Conducted Unwanted Emissions Plot, 7GHz-9.08GHz, Mode D
*Limit is -13dBm — Pass
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‘= Keysight Spectrum Analyzer - Swept SA E=EE

RF PRESEL [ 5€ DC CORREC \ SENSE‘IIJT| SOURCE OFF | ALIGN AUTO | 08:57:37 AMFeb 16, 2024
Marker 1 10.261835000000 GHz Avg Type: Voltage A

ggg;m;th o ;:g:a:r;edlgun Avg|Held:>100/100
Peak Table Mkr1 10.261 84 GHz
Frea (Gt dem EEESICM 0 o5iciv Ref 20.00 dBm -29.898 dBm
1 10.262 -29.90 -16.898 [NGs]
a 10270 -30.31 -17.313
3 10.269  -30.41 17.411
4 10.267 -30.44 -17.437
5 10.261 -30.62 -17.624
6 10.248  -30.64 17.636
7 10.268 -30.64 17.641
8 10.260 -30.65 -17.650
9 10.265  -30.66 -17.656
10 10.266 -30.67 17.674
1 10.264 -30.72 -17.725
12 10.266  -30.75 -17.748
13 10.268  -30.76 17.759
14 10.256 -30.79 17.789
15 10.269 -30.84 -17.841
16 10.251 -30.87 17.869
17 10.253 -30.91 17.906
18 10.260 -30.96 -17.956
19 10.263  -30.99 -17.993
& P Bl start 9.790 GHz Stop 12.000 GHz
= 8l Res BW (CISPR) 1 MHVBW 50 MHz #Sweep 250.7 ms (20001 pts)
MSG i File <Conducted Spurious, Peak, 9.790G-12G state> saved STATUS

Figure 29 - Conducted Unwanted Emissions Plot, 9.79GHz-12GHz, Mode D
*Limit is -13dBm — Pass

' Keysight Spectrum Analyzer - Swept SA =R
RF PRESEL DC | CORREC [ SENSE:INT| SOURCE OFF | ALIGN AUTO | 08:54:18 AMFeb 16,2024
Marker 1 18.886400000000 GHz . Avg Type: Voltage
PNO: Fast 5 Trig: Free Run Avg|Held:>100/100
PASS IFGain:High #Atten: 0 dB

Peak Table Mkr1 18.886 4 GHz
Frea (GHz) dBm bl 0 oEiciv  Ref 6.05 dBm -14.498 dBm

-2.881

© LN ;s W N

20 - 294 start 12.000 GHz Stop 20.000 GHz
< Res BW (CISPR) 1 MH2VBW 50 MHz #Sweep 250.7 ms (20001 pts)

MsG i) File <Conducted Spurious, Peak, 12G-20G state> saved STATUS
Figure 30 - Conducted Unwanted Emissions Plot, 12GHz-20GHz, Mode D
*Limit is -13dBm — Pass
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s Keysight Spectrum Analyzer - Swept SA ==
(I RFPRESEL [ 50Q DC CORREC ‘ SENSE‘IIJTl SOURCE OFF | ALIGN AUTO | 08:53:01 AMFeb 16, 2024
Marker 1 28.472000000000 GHz ) Avg Type: Voltage TRACE
PNO: Fast G Trig: Free Run Avg|Held:>100/100
o IFGain:High #Atten: 0 dB
Peak Table Mkr1 28.472 GHz
Freq (GHz) dBm ALimit 1 (dB) Ref 6.05 dBm -17.175 dBm
| =Y

28 46

4175

-4.428

28.46 .98 -4.976
I

]

-3.020

24

3.

28.47
2843
28.47
35.28
28.43
2

© LN B W N =

Start 20.00 GHz
Res BW (CISPR) 1 MHA/BW 50 MHz

Stop 40.00 GHz
#Sweep 250.7 ms (20001 pts)

MsG i) File <Cond Spurious, 802.11f, Mode C, 20G-40G, USE.png> saved

STATUS

Figure 31 - Conducted Unwanted Emissions Plot, 20GHz-40GHz, Mode D
*Limit is -13dB — Pass
All other measurements including above 40 GHz were investigated and found to be below the laboratory noise floor
and at least 6 dB below the limits.
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ww Keysight Spectrum Analyzer - Spectrum Emission Mask B E =

| SENSE:INT| SOURCE OFF

ALTIGN AUTO | 10:33:19 AMFeb 15, 2024

Center Freq: 9.410000000 GHz Radio Std: None

«p. Trig: FreeRun

IFGain:Low #Atten: 20 dB

Avg: 100.00% of 25
Radio Device: BTS

Center 9.4100 GHz

Total Power Ref 50.85dBm/ 1MHz

Start Freq Stop Freq
152.0 MHz
380.0 MHz
450.0 MHz

1.000 MHz
1.000 MHz

H )00 MH

Lower
ALim(dB)
(-28.54)
(-29.79)

Span 900.0 MHz

= Upper
dBm  AlLim(dB) Freq(Hz)

76.00 M i

MSG i File <part 80.211 f mask, 152 MHz authorized BW, Peak state> saved

STATUS

Figure 32 — Emissions Mask, Mode A, 152 MHz Authorized BW

' Keysight Spectrum Analyzer - Spectrum Emission Mask

=8NS

DC CORREC

: RF
Offset C Rel Start -60.070 dB

| SENSE:INT| SOURCE OFF

ALTIGN AUTO | 10:38:26 AMFeb 15, 2024

Center Freq: 9.460000000 GHz Radio 5td: None

+«p. Trig: FreeRun

IFGain:Low #Atten: 20 dB

Center 9.4600 GHz

Total Power Ref 74 dBm/ 1MHz

Start Freq Stop Freq Integ BW
76.00 MHz 152.0 MHz
380.0 MHz

450.0 MHz

Lower

ALim(dB) Freq (Hz)

Avg: 100.00% of 25
Radio Device: BTS

Span 900.0 MHz

= Upper
dBm  ALim(dB)
A (-30.57)
1141 (-27.15)
-1 (4.76)
=)
=)
=)

MSG

STATUS

Figure 33 — Emissions Mask, Mode B, 152 MHz Authorized BW
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Keysight Spectrum Analyzer - Spectrum Emission Mask B E =

[ SENSE:INT] SOURCE OFF | ALIGN AUTO |

10:40:18 AMFeb 15, 2024

Center Freq: 9.410000000 GHz Radio Std: None

«p. Trig: FreeRun Avg: 100.00% of 25

IFGain:Low #Atten: 20 dB Radio Device: BTS

Center 9.4100 GHz

Total Power Ref 50.86 dBm/ 1MHz

Lower < Upper

Start Freq Stop Freq Integ BW AlLim(dB) Freq (Hz) dBm  AlLim(dB) Freq(Hz)
76.00 MHz 1520MHz  1.000 MHz (- 3

152.0 MHz 3800MHz  1.000 MHz
4500 MHz  1.000 MHz
8.000 MHz  1.000 MHz
7 MHz  1.000 MHz
1500 MHz  1.000 MHz
500 M 000 MH

Span 900.0 MHz

MSG STATUS

Figure 34 — Emissions Mask, Mode C, 152 MHz Authorized BW

' Keysight Spectrum Analyzer - Spectrum Emission Mask

=8NS

RF C CORREC [ SENSE:INT| SOURCE OFF | ALIGN AUTO |

10:41:46 AMFeb 15, 2024

Total Power Ref dBm Center Freq: 9.460000000 GHz Radio 5td: None

+«p. Trig: FreeRun Avg: 100.00% of 25

IFGain:Low #Atten: 20 dB Radio Device: BTS

Center 9.4600 GHz

Total Power Ref 50.95dBm/ 1MHz

Start Freq Stop Freq  Integ BW ALim(dB) Freq(Hz) dBm  ALim(dB) Freq(Hz)
76.00 MHz 1520MHz  1.000 MHz 8 9 -79.80 (-30.81)
152.0 MHz 380.0MHz  1.000 MHz . 13 .0 (-27.96)

4500MHz  1.000 MHz A0 8 (-5.01)

8.000 MHz  1.000 MHz (—)

7 MHz  1.000 MHz (—)

1500 MHz  1.000 MHz ()

500 M 000 MH

Span 900.0 MHz

MSG STATUS

Figure 35 — Emissions Mask, Mode D, 152 MHz Authorized BW
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|4.2 OUTPUT POWER

Test Method:

ANSI| C63.26:

Section(s) 5.2.4.4.2

Limits of power measurements:

The transmitter power shown on the radio station authorization is the maximum power the licensee is
authorized to use. Power is expressed in the following terms: For PON and F3N emission: Mean power

Test procedures:

All the measurements were done with RBW greater than OBW of the signal.

Deviations from test standard:
No deviation.

Test setup:

EUT

SPECTRUM
ANALYZER

Figure 36 — Output Power Measurements Test Setup

EUT operating conditions:
See Section 2.1 & 2.2

Test results:

Output Power

Duty Cvcle Corrected
CHANNEL Cor):ec}[/ion Raw Avg Avg Corrected
Mode FREQUENCY = uncorrected Output Avg Output Method RESULT
actor
(MHz) (DCCF) level (dBm) Power Power (W)
(dBm)
-0,
A ‘(‘:/y"c'lje“ty 9410.000000 13.9794 36.87 50.85 1216 Conducted |  PASS
-0,
B ch’c'%“ty 9410.000000 16.9897 33.87 50.86 118.6 Conducted |  PASS
=40,
c ‘gj’c’%“w 9460.000000 13.9794 36.76 50.74 121.9 Conducted |  PASS
-0,
D ZCC’C'%“W 9460.000000 16.9897 33.96 50.95 124.4 Conducted |  PASS
Duty cycle is declared by the manufacturer. Corrected Output Power = DCCF + Raw uncorrected level. Limit-50 dBm/100 W
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B

= Keysight Spectrum Analyzer - Channel Power

[ SENSE:INT] SOURCE OFF |

ALIGN AUTO |

09:31:08 AMFeb 15, 2024

Center Freq: 9.410000000 GHz

) Trig: FreeRun

#FGainilow | #Atten: 20 dB

AvglHold:>100/100

Radic Std: None

Radic Device: BTS

Channel Power

36.87 dBm /100 MHz

MSG

VBW 8 MHz

Power Spectral Density

-43.13

dBm /Hz

STATUS

Mkr1 9.431125 GHZ
24.591 dBm

#Sweep 250 ms)

Figure 37 — Average Power, Mode A

==

= Keysight Spectrum Analyzer - Channel Power

[ SENSE:INT] SOURCE OFF |

ALIGN AUTO |

09:45:59 AMFeb 15, 2024

Center Freq: 9.410000000 GHz

) Trig: FreeRun

#IFGain:Low #Atten: 20 dB

Channel Power

33.87 dBm /100 MHz

WSG | i File <Avg Ch Power, With 40dB Correction, Part80-90 Radar state=> recalled

VBW 8 MHz

AvglHold:>100/100

Power Spectral Density

13.87

dBm /MHz

STATUS

Radic Std: Nene

Radic Device: BTS

Mkr1 9.431625 GHz
21.698 dBm

#Sweep 250 ms

Figure 38 — Average Power, Mode B
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E=ERE)

ww Keysight Spectrum Analyzer - Channel Power
(i RF 50 DC CORREC ‘ SENSE:INT‘ SOURCE OFF | ALIGN AUTO | 09:41:53 AMFeb 15, 2024
Integration BW 100.00 MHz Center Freq: 9.460000000 GHz Radio Std: None
oo Trig: Free Run Avg|Hold:>100/100
#FGain:Low #Atten: 20 dB Radio Device: BTS

Mkr1 9.484875 GHz

VBW 8 MHz #Sweep 250 ms)

Channel Power Power Spectral Density

36.76 dBm /100 MHz 16.76 dBm /MHz

MSG STATUS

Figure 39 — Average Power, Mode C

. Keysight Spectrum Analyzer - Channel Power [ | (]
RF 50Q DC CORREC [ SENSE:INT| SOURCE OFF | ALIGN AUTO | 09:51:08 AMFeb 15,2024

Center Freq: 9.460000000 GHz Radio Std: None

o0 Trig: Free Run Avg|Hold:>100/100

#IFGain:Low #Atten: 20 dB Radio Device: BTS

Mkr1 9.485625 GHz

VBW 8 MHz #Sweep 250 ms

Channel Power Power Spectral Density

33.96 dBm /100 MHz 13.96 dBm /MHz

MSG STATUS

Figure 40 — Average Power, Mode D
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|4.3 BANDWIDTH AND MODULATION CHARACTERISTICS

Test Method: ANSI C63.26,
Section(s) 5.4.3,5.4.4

Limits of bandwidth measurements:
Authorized Bandwidth is 152 MHz. Operating Range is 9410 MHz — 9460 MHz.

Limits for Modulation Characteristics:

Bandwidths for radiolocation stations in the 420-450 MHz band and for stations operating
in bands subject to this footnote will be reviewed and authorized on a case-by-case basis.
— 47 CFR 90.209(b)(5)

Test procedures:

The EUT was connected to the spectrum analyzer directly with a low-loss shielded coaxial
cable and an attenuator to protect measurement equipment. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with 1 MHz RBW and 8 MHz
VBW. The bandwidth measurements were done using the automatic bandwidth
measurement.

Deviations from test standard:
No deviation

Test setup:

Spectrum
EUT Analyzer

Figure 41 —Measurements Test Setup

EUT operating conditions:
See Section 2.1 & 2.2

Test results:
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= Keysight Spectrum Analyzer - Occupied BW B E =
! RF 500 DC CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 09:38:08 AM Feb 15,2024
Span 125.00 MHz Center Freq: 9.410000000 GHz Radio Std: None
) Trig: FreeRun Avg|Hold:>10/10

HFGainilow | #Atten: 30 dB Radio Device: BTS

VBW 8 MHz

Occupied Bandwidth Total Power 108 dBm
57.121 MHz
Transmit Freq Error 3.8319 MHz % of OBW Power 99.00 %

x dB Bandwidth 55.24 MHz xdB -6.00 dB

MSG LF lle <OBW, with 40dB Correction.state> saved STATUS

Figure 42 - 99% Occupied Bandwidth, Mode A

= Keysight Spectrum Analyzer - Occupied BW. [re -] (]

[ SENSE:INT] SOURCE OFF | ALIGN AUTO | 09:40:38 AM Feb 15,2024
Center Freq: 9.460000000 GHz Radio Std: None

) Trig: FreeRun Avg|Hold:>10/10

#IFGain:Low ™ gAtten: 30 dB Radic Device: BTS

VBW 8 MHz #Sweep 50 ms

Occupied Bandwidth Total Power 108 dBm
57.083 MHz

Transmit Freq Error 4.0479 MHz % of OBW Power 99.00 %
x dB Bandwidth 54.57 MHz x dB -6.00 dB

MSG STATUS

Figure 43 - 99% Occupied Bandwidth, Mode B
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o[ ]
[ SENSE:INT] SOURCE OFF | ALIGN AUTO | 00:46:43 AM Feb 15,2024
Center Freq: 9.410000000 GHz Radio Std: None
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

= Keysight Spectrum Analyzer - Occupied BW

VBW 8 MHz

Occupied Bandwidth Total Power 109 dBm

57.102 MHz
Transmit Freq Error 3.8232 MHz % of OBW Power 99.00 %

x dB Bandwidth 55.29 MHz xdB -6.00 dB

MSG LF ile <OBW, with 40dB Correction.state> recalled STATUS

Figure 44 - 99% Occupied Bandwidth, Mode C

B
[ SENSE:INT| SOURCE OFF | ALIGN AUTO | 09:48:52 AM Feb 15, 2024
Center Freq: 9.460000000 GHz Radio Std: None
(] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

' Keysight Spectrum Analyzer - Occupied BW
"

VBW 8 MHz #Sweep 50 ms

Occupied Bandwidth Total Power 109 dBm
57.088 MHz

Transmit Freq Error 4.0354 MHz % of OBW Power 99.00 %

x dB Bandwidth 54.60 MHz xdB -6.00 dB

MSG STATUS

Figure 45 - 99% Occupied Bandwidth, Mode D
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|4.4 FREQUENCY STABILITY MEASUREMENTS

Test Method: ANSI C63.26,
Section(s) 5.6.3 “Procedures for frequency stability testing”

Limits:
47 CFR 90.213
Frequency stability is to be specified in the station authorization.

Test procedures:

Radiated power was measured on a spectrum analyzer with resolution bandwidth and
video bandwidth set to 1 MHz and 8 MHz respectively. The frequency error functionality
on the receiver was used. The temperature was varied from -30°C to +55°C.

Deviations from test standard:
No deviation

Test setup:

Spectrum
EUT Analyzer

Figure 46 —Measurements Test Setup

EUT operating conditions:
See Section 2.1 & 2.2
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Test results: Complies
Reference Freq (MHz) 9410 Mode A
Frequency error versus temperature and supply voltage
Temperature (°C) Frequency Error (MHz) Error in ppm
55 3.86 407.90
40 3.72 393.11
30 3.73 394.17
20 3.82 403.68
10 3.91 413.19
0 3.92 414.24
-10 4.02 424.81
-20 4.03 425.87
-30 3.97 419.53
85% of nominal voltage 4.0219 425.01
115% of nominal voltage 4.0159 424.38
Nominal voltage (28VDC) 4.0082 423.57
Reference Freq (MHz) ‘ 9410
Cold Start from first ability to activate transmission (-30C)
power on to ability to transmit due to software (Seconds) 182
Frequency Error
Minutes after ability to Transmit (MHz) Error in ppm
0 Min(s) 3.95 417.42
1 Min(s) 3.96 418.47
2 Min(s) 3.96 418.47
3 Min(s) 3.97 419.53
4 Min(s) 3.97 419.53
5 Min(s) 3.97 419.53
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55 4.22 445.95
40 4.21 444.89
30 4.24 448.06
20 4.25 449.12
10 4.24 448.06
0 4.29 453.34
4.31 455.46

4.36 460.74

4.46 471.31

4.1513 438.69

4.1417 437.67

4.1433 437.84

0 Min(s) 463 | 489.27
1 Min(s) 461 | 487.16
2 Min(s) 462 | 488.22
3 Min(s) 46| 486.10
4 Min(s) 46| 486.10
5 Min(s) 461 | 487.16

| 9460 | Mode
|
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APPENDIX A: SAMPLE CALCULATION

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain (if
any) from the measured reading. The basic equation with a sample calculation is as follows:

FS =RA + AF — (-CF + AG) + AV

FS = Field Strength

RA = Receiver Amplitude

AF = Antenna Factor

CF = Cable Attenuation Factor

AG = Amplifier Gain

AV = Averaging Factor (if applicable)

Assume a receiver reading of 55 dBuV is obtained. The Antenna Factor of 12 and a Cable Factor of 1.1 is added. The
Amplifier Gain of 20 dB is subtracted, giving a field strength of 48.1 dBuV/m.

FS =55+ 12— (-1.1 + 20) + 0 = 48.1 dBpV/m

The 48.1 dBuV/m value can be mathematically converted to its corresponding level in uVv/m.
Level in pV/m = Common Antilogarithm [(48.1 dBuV/m)/20]= 254.1 uV/m
AV is calculated by the taking the 20*log(Ton/100) where Ton is the maximum transmission time in any 100ms window.

EIRP Calculations

In cases where direct antenna port measurement is not possible or would be inaccurate, output power is measured in
EIRP. The maximum field strength is measured at a specified distance and the EIRP is calculated using the following
equation;

EIRP (Watts) = [Field Strength (V/m) x antenna distance (m)]?/ 30
Power (watts) = 10”[Power (dBm)/10] / 1000

Voltage (dBuV) = Power (dBm) + 107 (for 50Q measurement systems)
Field Strength (V/m) = 10”[Field Strength (dBuVv/m) / 20]/ 1076

Gain = 1 (numeric gain for isotropic radiator)

Conversion from 3m field strength to EIRP (d=3):

EIRP = [FS(V/m) x d"2[/30 =FS [0.3] ford=3
EIRP(dBm) = FS(dBuV/m) — 10(log 1079)+ 10log[0.3] = FS(dBuV/m) - 95.23
10log(1079) is the conversion from micro to milli
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APPENDIX B — MEASUREMENT UNCERTAINTY
NCEE Labs does not add uncertainty to levels

Where relevant, the following measurement uncertainty levels have been for tests performed in this test
report:

Test Frequency Range Uncertainty Value (dB)
Radiated Emissions, 3m 30MHz - 1GHz +4.31
Radiated Emissions, 3m 1GHz - 18GHz +5.08

Expanded uncertainty values are calculated to a confidence level of 95%.
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REPORT END
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