@mko

Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
i 100 MHz i M1[1] 19.00 dBm
i 511.890000 MHz
iM1
_50.dn i
FCC-LIMIT
-30 dem

-50 dBm

|

ool

%%_ |

-90 d
Start 30.0 MHz Stop 1.0 GHz
12:21:39 PM 01/25/2024 Page 1/1

Channel high — FM12K Frequency range 30 MHz to 1000 MHz with antenna in horizontal polarization
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
i 100 MHz : M1[1] -24.25 dBm

! 511.890000 MHz

o0 dn i

fFCC-LIMIT {
M1

-30 dem

-40d

-50 dém

-90 dBm

Start 30.0 MHz Stop 1.0 GHz |

12:27:43 PM 01/25/2024

Channel high — FM12K Frequency range 30 MHz to 1000 MHz with antenna in vertical polarization

Page 1/1
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
i 100 MHz : M1[1] 19.20 dBm
511.890000 MHz
M1
T i
-30 dem

-50 dBm

Stop 1.0 GHz

12:22:26 PM 01/25/2024

Channel high — FM25K Frequency range 30 MHz to 1000 MHz with antenna in horizontal polarization

Page 1/1
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Appendix A: Test results
Ne m ko Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
i ; ; { 100 MHz ! i | M1[1] -24.23 dBm
! : 511.890000 MHz

-90-dn
FCC-LIMIT

-30 dém

-50 dBm

60 dB

# WAWL 'A 1 '"l
« R

-90 dBm
Start 30.0 MHz Stop 1.0 GHz
12:27:04 PM 01/25/2024 Page 1/1

Channel high — FM25K Frequency range 30 MHz to 1000 MHz with antenna in vertical polarization
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Appendix A: Test results
Report Number: REP025296
Specification: FCC 90

2 Scan

; 100 MHz

1Pk Max
M1[1] 19.14 dBm
511.890000 MHz

-90-dn
FCC-LIMIT

-30 dém

-50 dBm

-60 dB

-70 dBm

w_

-80 dB

-90 dBm

A My I{Inll T
| | A\MJWWW

Start 30.0 MHz Stop 1.0 GHz |

12:23:23 PM 01/25/2024

Channel high — DMR4FSK Frequency range 30 MHz to 1000 MHz with antenna in horizontal

Page 1/1

polarization
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Appendix A: Test results
Ne m ko Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
i ] H i 100 MHz 1 i i M1[1] -24.37 dBm
511.890000 MHz

-90-dn
FCC-LIMIT

-30 dém

-50 dBm ; : /\

60 dB

‘ L
80 d 1 i
-90 dBm
Start 30.0 MHz Stop 1.0 GHz
12:25:57 PM 01/25/2024 Page 1/1

Channel high — DMR4FSK Frequency range 30 MHz to 1000 MHz with antenna in vertical polarization
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
i 100 MHz : M1[1] 19.04 dBm

! 511.890000 MHz
™M

_n0 i

FCC-LIMIT

-30 dem:

-40 d

-50 dBm

§||| IAJ i

-90 dBm

Start 30.0 MHz

Stop 1.0 GHz

12:24:02 PM 01/25/2024

Channel high — CAFM Frequency range 30 MHz to 1000 MHz with antenna in horizontal polarization

Page 1/1
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
{ 100 MHz | M1[1] -23.97 dBm
! 511.890000 MHz
_an-dn :
FCC-LIMIT T
M1
-30 dem:
-40d
-50 dBm /\
60 dB ,I
-7
-80 dB - | vw
-90 dBm
Start 30.0 MHz Stop 1.0 GHz
12:25:07 PM 01/25/2024 Page 1/1

Channel high — C4AFM Frequency range 30 MHz to 1000 MHz with antenna in vertical polarization
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

Test data
2 Scan 1Pk Ma:
Limit Check PASS M1[1] -37.70 dBm
Line FCC PART 90

-15 dem

PASS

1.800500000 GHz

| _on dn
[FCC PART 90

-25 deém

-30 dBm

-40 dBm

-45 dém

-50 dBm

-55 dBm:

Start 1.0 GHz

Stop 6.0 GHz

10:25:44 AM 01/25/2024

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))
1179.7500 -60.8 -20.0 -40.8 Pk
1350.2500 -57.6 -20.0 -37.6 Pk
1694.7500 -57.3 -20.0 -37.3 Pk
1800.5000 -37.7 -20.0 -17.7 Pk
2250.5000 -51.5 -20.0 -31.5 Pk
2700.5000 -40.6 -20.0 -20.6 Pk
3150.7500 -50.0 -20.0 -30.0 Pk
4051.0000 -49.1 -20.0 -29.1 Pk
4847.5000 -50.2 -20.0 -30.2 Pk
5401.2500 -45.2 -20.0 -25.2 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization

Channel LOW — DMR 4FSK

Page 1/1
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

Test data

2 Scan
Limit Check
Line FCC PART 90

-15 dem

PASS
PASS

1Pk Ma
M1[1] | -55.24 dBm
1.350250000 GHz

| _on do
[FCC PART 90

-25 dBém

-30 dBm

-40 dBm

-45 dém

-50 dBm

M1
-55 dBm:

W

-65 dBm

Start 1.0 GHz

Stop 6.0 GHz

10:28:14 AM 01/25/2024

Page 1/1

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuVv/m) (dB)
1179.7500 -60.8 -20.0 -40.8 Pk
1350.2500 -57.6 -20.0 -37.6 Pk
1694.7500 -57.3 -20.0 -37.3 Pk
1800.5000 -37.7 -20.0 -17.7 Pk
2250.5000 -51.5 -20.0 -31.5 Pk
2700.5000 -40.6 -20.0 -20.6 Pk
3150.7500 -50.0 -20.0 -30.0 Pk
4051.0000 -49.1 -20.0 -29.1 Pk
4847.5000 -50.2 -20.0 -30.2 Pk
5401.2500 -45.2 -20.0 -25.2 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in vertical polarization

Channel LOW — DMR 4FSK
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan
Limit Check
Line FCC PART 90

-15 dBm

PASS
PASS

1Pk Max
MI1[1] | -41.68 dBm
3.600750000 GHz

| _on de
FCC PART 90

-25 dBm

-30 dBm:

=35 dém

-40 dBm

-50 dBm

-55 dBm

| g ILMM.A .uWMWW

g ! |

Nt TS
-65 dBm
Start 1.0 GHz Stop 6.0 GHz
10:30:28 AM 01/25/2024 Page 1/1
Frequency Level Limit Margin
(MH2) @Buv/im)  (@dBuvim)  (dB)  Detector
2700.5000 -44.2 -20.0 -24.2 Pk
3600.7500 -41.7 -20.0 -21.7 Pk
4951.0000 -44.5 -20.0 -24.5 Pk
5401.2500 -44.2 -20.0 -24.2 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in vertical polarization

Channel LOW — C4FM
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan
Limit Check
Line FCC PART 90

-15 dem

PASS
PASS

1Pk Mas
M1[1] | -38.05dBm
1.800500000 GHz

| _on do
FCC PART 90

-25 dBém

-30 dBm

-35 dB

-40 dBm:

-45 dém

-65 dBm

|Start 1.0 GHz Stop 6.0 GHz |

10:32:28 AM 01/25/2024 Page 1/1
Frequency Level Limit Margin
(MH2) @Buv/im)  (@dBuvim)  (dB)  Detector

1800.5000 -38.1 -20.0 -18.1 Pk
2250.5000 -48.8 -20.0 -28.8 Pk
2700.5000 -39.9 -20.0 -19.9 Pk
3600.7500 -48.3 -20.0 -28.3 Pk
4803.0000 -49.6 -20.0 -29.6 Pk
5401.2500 -45.5 -20.0 -25.5 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization

Channel LOW — C4FM
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan
Limit Check
Line FCC PART 90

-15 dem

PASS
PASS

1Pk Max
-38.25 dBm
1.800500000 GHz

M1[1]

| _on do
FCC PART 90

-25 dBém

-30 dBm

-35 dB

-40 dBm:

-45 dém

-50 dBm

-55 dBm:

-65 dBm

g

|Start 1.0 GHz Stop 6.0 GHz |

10:34:10 AM 01/25/2024 Page 1/1
Frequency Level Limit Margin
(MH2) @Buv/im)  (@dBuvim)  (dB)  Detector

1800.5000 -38.1 -20.0 -18.1 Pk
2250.5000 -48.8 -20.0 -28.8 Pk
2700.5000 -39.9 -20.0 -19.9 Pk
3600.7500 -48.3 -20.0 -28.3 Pk
4803.0000 -49.6 -20.0 -29.6 Pk
5401.2500 -45.5 -20.0 -25.5 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization

Channel LOW - FM12k
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan
Limit Check
Line FCC PART 90

-15 dem

PASS
PASS

1Pk Max
-38.25 dBm
1.800500000 GHz

M1[1]

| _on do
FCC PART 90

-25 dBém

-30 dBm

-35 dB

-40 dBm:

-45 dém

-50 dBm

-55 dBm:

-65 dBm

g

|Start 1.0 GHz Stop 6.0 GHz |

10:34:10 AM 01/25/2024 Page 1/1
Frequency Level Limit Margin
(MH2) @Buv/im)  (@dBuvim)  (dB)  Detector

1800.5000 -38.1 -20.0 -18.1 Pk
2250.5000 -48.8 -20.0 -28.8 Pk
2700.5000 -39.9 -20.0 -19.9 Pk
3600.7500 -48.3 -20.0 -28.3 Pk
4803.0000 -49.6 -20.0 -29.6 Pk
5401.2500 -45.5 -20.0 -25.5 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization

Channel LOW - FM12k
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
Limit Check PASS i M1[1] | -50.13 dBm
Line FCC PART 90 PASS i 1.800250000 GHz
-15 dBm -+
e FiRT o0
-25 dBm
-30 dBm
-35 dB
-40 dBm
-45 dBm: ‘
-55 dBm 7 - | W.
— l o Whﬁ‘l
WWWW !
-65 dBm:
|Start 1.0 GHz Stop 6.0 GHz |
10:39:39 AM 01/25/2024 Page 1/1
Frequency Level Limit Margin
(MH2) @Buv/im)  (@dBuvim)  (dB)  Detector
1800.5000 -38.1 -20.0 -18.1 Pk
2250.5000 -48.8 -20.0 -28.8 Pk
2700.5000 -39.9 -20.0 -19.9 Pk
3600.7500 -48.3 -20.0 -28.3 Pk
4803.0000 -49.6 -20.0 -29.6 Pk
5401.2500 -45.5 -20.0 -25.5 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in vertical polarization

Channel LOW - FM12k
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Appendix A: Test results
Ne m ko Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
Limit Check PASS i M1[1] | -40.32 dBm
Line FCC PART 90 PASS i 2.700500000 GHz

-15 dBm +

) —on-Ao

FCC PART 90

-25 dBm

-30 dBm

-35 d

M1

-40 dBm

-45 dBm: : ;

-50 dBm : t [ \ ny!"v

-55 dém I g | ull 3 i

Start 1.0 GHz Stop 6.0 GHz

10:41:08 AM 01/25/2024 Page 1/1

Frequency Level Limit Margin

(MH2) @Buv/im)  (@dBuvim)  (dB)  Detector
2700.5000 -40.3 -20.0 -20.3 Pk
4051.0000 6.4 200 26.4 Pk
4951.0000 445 200 245 Pk
5401.2500 435 200 235 Pk

Channel LOW — FM25k
Frequency range 1000 MHz to 6000 MHz with antenna in vertical polarization
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

Limit Check
Line FCC PART 90

-15 dBm

PASS
PASS

M1[1]

-36.78 dBm
1.800500000 GHz

|_on Ao
FCC FART 90

-25 dBm

-30 dBém

-35 dB!

-40 dem

-45 dBm

-50 deém

-55 dBm

-65 dBm

Start 1.0 GHz

Stop 6.0 GHz

10:44:06 AM 01/25/2024

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (dB)
1800.5000 -36.8 -20.0 -16.8 Pk
2250.5000 -48.9 -20.0 -28.9 Pk
2700.5000 -42.6 -20.0 -22.6 Pk
3600.7500 -45.6 -20.0 -25.6 Pk
4501.0000 -49.8 -20.0 -29.8 Pk
5401.2500 -47.3 -20.0 -27.3 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization

Channel LOW — FM25k

Page 1/1
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan
Limit Check
Line FCC PART 90

-15 dem

PASS
PASS

1Pk Max
-44.25 dBm
1.924000000 GHz

M1[1]

o0 dn
FCC PART 90

-25 deém

-30 dBm

-35 dB

-40 dBm:

-45 dém

M1

-50 dBm

-55 dBm:

[y ;J @

-65 dBm

#

WWWW

Start 1.0 GHz

Stop 6.0 GHz

10:49:12 AM 01/25/2024

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))
1443.0000 -48.2 -20.0 -28.2 Pk
1924.0000 -44.3 -20.0 -24.3 Pk
3367.0000 -48.0 -20.0 -28.0 Pk
3848.0000 -45.7 -20.0 -25.7 Pk
4329.0000 -44.7 -20.0 -24.7 Pk
5772.0000 -46.5 -20.0 -26.5 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization

Channel MID — FM25k

Page 1/1

Page 124 of 147



Appendix A: Test results
Ne m ko Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
Limit Check PASS i M1[1] | -47.30 dBm

Line FCC PART 90 PASS 1924000000 GHz

-15 dém +

| _on dn
FCC PART 90

-25 deém

-30 dBm

-35 dB

-40 dBm:

-45 dém

-50 dBm

A

"

=60 dBm 4 Jll'l

-65 dBm

|Star‘t 1.0 GHz Stop 6.0 GHz |

10:51:10 AM 01/25/2024 Page 1/1

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))

1924.0000 -47.3 -20.0 -27.3 Pk

2886.0000 -45.7 -20.0 -25.7 Pk

3848.0000 -37.1 -20.0 -17.1 Pk

4329.0000 -40.0 -20.0 -20.0 Pk

5788.5000 -46.6 -20.0 -26.6 Pk

Channel MID — FM25k
Frequency range 1000 MHz to 6000 MHz with antenna in vertical polarization
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan
Limit Check
Line FCC PART 90

-15 dem

PASS
PASS

1Pk Ma
M1[1] | -42.30 dBm
3.848000000 GHz

| _on do
FCC PART 90

-25 dem

-30 dBm

-35 dB

-40 dBm

-45 dém

M1

-50 dBm

-55 dBm:

W

-65 dBm

Start 1.0 GHz

Stop 6.0 GHz

10:52:28 AM 01/25/2024

Page 1/1

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))
1924.0000 -46.2 -20.0 -26.2 Pk
2405.0000 -47.3 -20.0 -27.3 Pk
2886.0000 -46.6 -20.0 -26.6 Pk
3848.0000 -42.3 -20.0 -22.3 Pk
4329.0000 -45.9 -20.0 -25.9 Pk
5716.2500 -47.8 -20.0 -27.8 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in vertical polarization

Channel MID — FM12k
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Appendix A: Test results
Ne m ko Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Ma
Limit Check PASS i : M1[1] | -46.21 dBm

Line FCC PART 90 PASS 4.,329000000 GHz

-15 dem

| _on do
FCC PART 90

-25 dem

-30 dBm

-35 dB

-40 dBm

-45 dBm : 1

-50 deém: : l | 3 I M

-

-55 dBm:

-65 dBm

Start 1.0 GHz Stop 6.0 GHz |

10:54:09 AM 01/25/2024 Page 1/1

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))
1443.0000 -48.6 -20.0 -28.6 Pk
2886.2500 -48.7 -20.0 -28.7 Pk
3367.0000 -48.4 -20.0 -28.4 Pk
3848.0000 -48.1 -20.0 -28.1 Pk
4329.0000 -46.2 -20.0 -26.2 Pk
5765.7500 -47.7 -20.0 -27.7 Pk

Channel MID — FM12k
Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization
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Appendix A: Test results
Ne m ko Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Ma
Limit Check PASS i : M1[1] | -46.16 dBm

Line FCC PART 90 PASS 4.,329000000 GHz

-15 dem

| _on do
FCC PART 90

-25 dem

-30 dBm

-35 dB

-40 dBm

-45 dém

-50 dBm I

-55 dBm: J

Ly 4\ ...,M*M

Start 1.0 GHz Stop 6.0 GHz
10:55:52 AM 01/25/2024 Page 1/1

o

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))
1443.0000 -48.7 -20.0 -28.7 Pk
2886.0000 -48.6 -20.0 -28.6 Pk
3367.0000 -48.6 -20.0 -28.6 Pk
3847.7500 -47.9 -20.0 -27.9 Pk
4329.0000 -46.2 -20.0 -26.2 Pk
5772.0000 -46.4 -20.0 -26.4 Pk

Channel MID — DMR 4FSK
Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization
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Appendix A: Test results
Ne m ko Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Ma
Limit Check PASS i : M1[1] | -40.59 dBm

Line FCC PART 90 PASS 3.848000000 GHz

-15 dem

| _on do
FCC PART 90

-25 dem

-30 dBm

-35 dB

M1
-40 dBm

-45 dém

-55 dBm L ‘wa |

MWWW TR

-65 dBm:

Start 1.0 GHz Stop 6.0 GHz
10:57:37 AM 01/25/2024 Page 1/1

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))
1924.0000 -45.8 -20.0 -25.8 Pk
2405.0000 -47.3 -20.0 -27.3 Pk
2886.0000 -44.3 -20.0 -24.3 Pk
3848.0000 -40.6 -20.0 -20.6 Pk
4329.0000 -46.2 -20.0 -26.2 Pk
5747.7500 -48.0 -20.0 -28.0 Pk

Channel MID — DMR 4FSK
Frequency range 1000 MHz to 6000 MHz with antenna in vertical polarization
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan
Limit Check
Line FCC PART 90

-15 dem

PASS
PASS

1Pk Ma
M1[1] | -45.61 dBm
4.329000000 GHz

| _on do
FCC PART 90

-25 dem

-30 dBm

-35 dB

-40 dBm

-45 dém

-50 dBm

-55 dBm:

-65 dBm

Start 1.0 GHz

Stop 6.0 GHz

11:00:55 AM 01/25/2024

Page 1/1

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))

1443.0000 -47.9 -20.0 -27.9 Pk

2886.0000 -49.0 -20.0 -29.0 Pk

3848.0000 -47.4 -20.0 -27.4 Pk

4329.0000 -45.6 -20.0 -25.6 Pk

5772.0000 -46.7 -20.0 -26.7 Pk

Channel MID — C4FM
Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan
Limit Check
Line FCC PART 90

-15 dem

PASS
PASS

1Pk Ma
M1[1] | -41.38 dBm
2.047500000 GHz

| _on do
FCC PART 90

-25 dem

-30 dBm

-35 dB

-40 dBm

-45 dém

-65 dBm

|Start 1.0 GHz Stop 6.0 GHz |

11:04:03 AM 01/25/2024

Page 1/1
Frequency Level Limit Margin
(MH2) @Buv/m)  (dBpvim)  (dB)  Detector

2047.5000 -41.4 -20.0 -21.4 Pk
2559.5000 -47.3 -20.0 -27.3 Pk
3071.5000 -45.0 -20.0 -25.0 Pk
3583.2500 -47.7 -20.0 -27.7 Pk
5762.7500 -47.7 -20.0 -27.7 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization

Channel HIGH — C4FM
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Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
Limit Check PASS M1[1] ! -43.17 dBm
Line FCC PART 90

-15 dem

PASS

4.095250000 GHz

| _on de
FCC FART 90

-25 dBm

-30 dBm

=35 dém

-40 dBm:

-45 dB

M1

-50 dBm

et

Start 1.0 GHz Stop 6.0 GHz
11:05:34 AM 01/25/2024 Page 1/1

Frequency Level Limit Margin

(MH2) @Buv/im)  (dBuvim)  (dB)  Detector

2047.5000 -44.8 -20.0 -24.8 Pk

2559.5000 -45.4 -20.0 -25.4 Pk

4095.2500 -43.2 -20.0 -23.2 Pk

4906.7500 -49.2 -20.0 -29.2 Pk

5772.0000 -47.8 -20.0 -27.8 Pk

Freqguency range 1000 MHz to 6000 MHz with antenna in vertical polarization

Channel HIGH — C4FM

Page 132 of 147



@:emko

Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
Limit Check PASS M1[1] ! -43.36 dBm
Line FCC PART 90

-15 dem

PASS

2.047500000 GHz

| _on de
FCC FART 90

-25 dBm

-30 dBm

=35 dém

-40 dBm:

-45 dB

M1

-50 dBm

-85 dBm

-65 dBm:

WWW U

Start 1.0 GHz

Stop 6.0 GHz

11:07:52 AM 01/25/2024

Page 1/1

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))
1023.7500 -52.1 -20.0 -32.1 Pk
1535.7500 -54.5 -20.0 -34.5 Pk
2047.5000 -43.4 -20.0 -23.4 Pk
2047.7500 -43.5 -20.0 -23.5 Pk
2559.5000 -46.7 -20.0 -26.7 Pk
4095.2500 -44.3 -20.0 -24.3 Pk
5777.0000 -47.6 -20.0 -27.6 Pk

Channel HIGH — DMR4FSK
Frequency range 1000 MHz to 6000 MHz with antenna in vertical polarization
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Appendix A: Test results
Ne m ko Report Number: REP025296

Specification: FCC 90

2 Scan 1Pk Max
Limit Check PASS i ' M1[1] | -42.61 dBm

Line FCC PART 90 E’ASS 2.047500000 GHz

-15 dem

| _on de
FCC FART 90

-25 dBm

-30 dBm

=35 dém

-40 dBm:

M1

-45 dB

| R

W

- . o
I I T

-65 dBm:

Start 1.0 GHz Stop 6.0 GHz

11:11:54 AM 01/25/2024 Page 1/1

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))
1023.7500 -49.0 -20.0 -29.0 Pk
2047.5000 -42.6 -20.0 -22.6 Pk
2047.7500 -42.8 -20.0 -22.8 Pk
3071.5000 -48.8 -20.0 -28.8 Pk
3583.2500 -47.1 -20.0 -27.1 Pk
5753.2500 -47.4 -20.0 -27.4 Pk

Channel HIGH — DMR4FSK
Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization

Page 134 of 147



@:emko

Appendix A: Test results

Report Number: REP025296

Specification: FCC 90

2 Scan
Limit Check
Line FCC PART 90

-15 dem

PASS
PASS

1Pk Max
M1[1] | -43.38 dBm
2.047500000 GHz

| _on de
FCC PART 90

-25 dBm

-30 dBm

=35 dém

-40 dBm:

-45 dB

M1

-50 dB

-85 dBm

-g0 de

vl

-65 dBm:

Start 1.0 GHz

Stop 6.0 GHz

11:15:15 AM 01/25/2024

Page 1/1

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))
1023.7500 -50.3 -20.0 -30.3 Pk
1370.0000 -58.4 -20.0 -38.4 Pk
1535.7500 -50.8 -20.0 -30.8 Pk
2047.5000 -43.4 -20.0 -23.4 Pk
2047.7500 -43.6 -20.0 -23.6 Pk
2559.5000 -51.2 -20.0 -31.2 Pk
3071.5000 -48.6 -20.0 -28.6 Pk
4095.2500 -48.3 -20.0 -28.3 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization

Channel HIGH — FM12K
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2 Scan 1Pk Max
Limit Check PASS M1[1] ! -43.54 dBm
Line FCC PART 90

-15 dem

PASS

2.047500000 GHz

| _on de
FCC PART 90

-25 dBm

-30 dBm

=35 dém

-40 dBm:

-45 dB

M1

-50 dB

-85 dBm

0 dB

e

-65 dBm:

Start 1.0 GHz Stop 6.0 GHz |

11:17:14 AM 01/25/2024

Page 1/1

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (1=))
1023.7500 -49.9 -20.0 -29.9 Pk
1411.2500 -60.1 -20.0 -40.1 Pk
1535.7500 -53.5 -20.0 -33.5 Pk
2047.5000 -43.5 -20.0 -23.5 Pk
2047.7500 -43.6 -20.0 -23.6 Pk
2559.5000 -44.8 -20.0 -24.8 Pk
3071.5000 -51.9 -20.0 -31.9 Pk
4095.2500 -46.2 -20.0 -26.2 Pk

Frequency range 1000 MHz to 6000 MHz with antenna in vetical polarization

Channel HIGH — FM12K
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2 Scan 1Pk Max
Limit Check PASS i i M1[1] | -44.11 dBm
Line FCC PART 90 PASS i 2.047500000 GHz

-15 dem

| _on do
FCC PART 90

-25 dem

-30 dBm

-40 dBm

-45 dém

Start 1.0 GHz Stop 6.0 GHz
11:19:05 AM 01/25/2024 Page 1/1

Fr?&‘ﬁez'icy (dléizﬁlm) (d;m/tm) M(ng)m B

1023.7500 -50.4 -20.0 -30.4 Pk

1382.7500 59.3 20,0 39.3 Pk

1535.7500 52.0 20,0 32,0 Pk

2047.5000 441 200 241 Pk

2047.7500 442 200 242 Pk

2559.5000 -44.9 200 24.9 Pk

3071.5000 53.1 -20.0 331 Pk

3583.2500 458 200 258 Pk

4607.2500 48.9 200 28.9 Pk

5785.0000 476 -20.0 276 Pk

Channel HIGH — FM25K
Frequency range 1000 MHz to 6000 MHz with antenna in vertical polarization
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2 Scan
Limit Check
Line FCC PART 90

PASS
PASS

1Pk Mas
M1[1] | -46.93 dBm
2.047500000 GHz

-15 dem

| _on do
FCC PART 90

-25 dem

-30 dBm

-35 dB

-40 dBm

-45 dém

M1

-65 dBm

Start 1.0 GHz

Stop 6.0 GHz

11:20:49 AM 01/25/2024

Frequency range 1000 MHz to 6000 MHz with antenna in horizontal polarization

Page 1/1

Frequency Level Limit Margin Detector
(MHz) (dBuVv/m) (dBuv/m) (dB)
1023.7500 -50.7 -20.0 -30.7 Pk
1370.0000 -58.2 -20.0 -38.2 Pk
1535.7500 -50.8 -20.0 -30.8 Pk
2047.5000 -46.9 -20.0 -26.9 Pk
2047.7500 -46.9 -20.0 -26.9 Pk
2559.5000 -50.8 -20.0 -30.8 Pk
3071.2500 -49.0 -20.0 -29.0 Pk
3583.5000 -49.4 -20.0 -29.4 Pk
4815.5000 -50.9 -20.0 -30.9 Pk
5793.5000 -48.2 -20.0 -28.2 Pk

Channel HIGH — FM25K
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Clause 90.213 and 22.355 Frequency stability

§90.213 Frequency stability.

Unless noted elsewhere, transmitters used in the services governed by this part must have a minimum
frequency stability as specified in the following table.
[Parts per million (ppm)]

Mobile stations

Frequency range (MHz)|Fixed and base stations|Over 2 watts output power|2 watts or less output power
Below 25 123100 100 200
25-50 20 20 50
72-76 5 50
150-174 511g bg 46gq
216-220 1.0 1.0
220.22212 0.1 1.5 15
421-512 T g ’s ’
806-809 o0 1.5 1.5
809-824 45 2.5 2.5
851-854 1.0 1.5 1.5
854-869 1.5 2.5 2.5
896-901 454 1.5 1.5
902-928 2.5 2.5 2.5
902-928"3 2.5 2.5 2.5
929-930 1.5

935-940 0.1 1.5 1.5
1427-1435 9300 300 300
Above 2450

4Stations operating in the 154.45 to 154.49 MHz or the 173.2 to 173.4 MHz bands must have a
frequency stability of 5 ppm.

5In the 150-174 MHz band, fixed and base stations with a 12.5 kHz channel bandwidth must have a
frequency stability of 2.5 ppm. Fixed and base stations with a 6.25 kHz channel bandwidth must have
a frequency stability of 1.0 ppm.

8In the 150-174 MHz band, mobile stations designed to operate with a 12.5 kHz channel bandwidth or
designed to operate on a frequency specifically designated for itinerant use or designed for low-power
operation of two watts or less, must have a frequency stability of 5.0 ppm. Mobile stations designed to
operate with a 6.25 kHz channel bandwidth must have a frequency stability of 2.0 ppm.

1paging transmitters operating on paging-only frequencies must operate with frequency stability of 5
ppm in the 150-174 MHz band and 2.5 ppm in the 421-512 MHz band.
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§22.355 Frequency tolerance.

Except as otherwise provided in this part, the carrier frequency of each transmitter in the Public Mobile
Services must be maintained within the tolerances given in Table C-1 of this section.

Mobile
Base, fixed Mobile >3 watts =3 watts

Frequency range (MHz) (ppm) (ppm) (ppm)
25to 50 20.0 20.0 50.0
50 to 450 5.0 5.0 50.0
450to 512 2.5 5.0 5.0
821 to 896 1.5 25 2.5
928 to 929 5.0 n/a n/a
929 to 960 1.5 n/a n/a
2110to 2220 10.0 n/a n/a

82.1055 Measurements required: Frequency stability.

(a) The frequency stability shall be measured with variation of ambient temperature as follows:

(1) From -30° to + 50° centigrade for all equipment except that specified in paragraphs (a) (2) and
(3) of this section.

(2) From -20° to + 50° centigrade for equipment to be licensed for use in the Maritime Services
under part 80 of this chapter, except for Class A, B, and S Emergency Position Indicating
Radiobeacons (EPIRBS), and equipment to be licensed for use above 952 MHz at operational
fixed stations in all services, stations in the Local Television Transmission Service and Point-
to-Point Microwave Radio Service under part 21 of this chapter, equipment licensed for use
aboard aircraft in the Aviation Services under part 87 of this chapter, and equipment authorized
for use in the Family Radio Service under part 95 of this chapter.

(3) From 0° to + 50° centigrade for equipment to be licensed for use in the Radio Broadcast
Services under part 73 of this chapter.

(b) Frequency measurements shall be made at the extremes of the specified temperature range and
at intervals of not more than 10° centigrade through the range. A period of time sufficient to stabilize
all of the components of the oscillator circuit at each temperature level shall be allowed prior to
frequency measurement. The short term transient effects on the frequency of the transmitter due to
keying (except for broadcast transmitters) and any heating element cycling normally occurring at each
ambient temperature level also shall be shown. Only the portion or portions of the transmitter
containing the frequency determining and stabilizing circuitry need be subjected to the temperature
variation test.
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(c) In addition to all other requirements of this section, the following information is required for
equipment incorporating heater type crystal oscillators to be used in mobile stations, for which type
acceptance is first requested after March 25, 1974, except for battery powered, hand carried, portable
equipment having less than 3 watts mean output power.

(1) Measurement data showing variation in transmitter output frequency from a cold start and the
elapsed time necessary for the frequency to stabilize within the applicable tolerance. Tests
shall be made after temperature stabilization at each of the ambient temperature levels; the
lower temperature limit, 0° centigrade and + 30° centigrade with no primary power applied.

(2) Beginning at each temperature level specified in paragraph (c)(1) of this section, the frequency
shall be measured within one minute after application of primary power to the transmitter and
at intervals of no more than one minute thereafter until ten minutes have elapsed or until
sufficient measurements are obtained to indicate clearly that the frequency has stabilized
within the applicable tolerance, whichever time period is greater. During each test, the ambient
temperature shall not be allowed to rise more than 10° centigrade above the respective
beginning ambient temperature level.

(3) The elapsed time necessary for the frequency to stabilize within the applicable tolerance from
each beginning ambient temperature level as determined from the tests specified in this
paragraph shall be specified in the instruction book for the transmitter furnished to the user.

When it is impracticable to subject the complete transmitter to this test because of its physical
dimensions or power rating, only its frequency determining and stabilizing portions need be tested.

(d) The frequency stability shall be measured with variation of primary supply voltage as follows:

(1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand
carried battery equipment.

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery
operating end point which shall be specified by the manufacturer.

(3) The supply voltage shall be measured at the input to the cable normally provided with the
equipment, or at the power supply terminals if cables are not normally provided. Effects on
frequency of transmitter keying (except for broadcast transmitters) and any heating element
cycling at the nominal supply voltage and at each extreme also shall be shown.

(e) When deemed necessary, the Commission may require tests of frequency stability under
conditions in addition to those specifically set out in paragraphs (a), (b), (c), and (d) of this section.
(For example measurements showing the effect of proximity to large metal objects, or of various types
of antennas, may be required for portable equipment.)

Test date: 2024-01-24

Test results: Pass
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Test data
Test conditions Frequency (MHz) ppm
+50 °C, Nominal 481.0006215 -0.0345
+40 °C, Nominal 481.0006216 -0.0343
+30 °C, Nominal 481.0006194 -0.0389
+20 °C, +15 % 481.0006381 0.0000
+20 °C, Nominal 481.0006381 Reference
+20 °C, =15 % 481.0006372 -0.0019
+10 °C, Nominal 481.0006244 -0.0285
0 °C, Nominal 481.0006324 -0.0119
-10 °C, Nominal 481.0006213 -0.0349
-20 °C, Nominal 481.0006223 -0.0328
-30 °C, Nominal 481.0006215 -0.0345

Limit applied: 1.5 ppm

Note 7

In the 421-512 MHz band, fixed and base stations with a 12.5 kHz channel bandwidth must have a
frequency stability of 1.5 ppm. Fixed and base stations with a 6.25 kHz channel bandwidth must have

a frequency stability of 0.5 ppm.
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Clause 90.214 Transient frequency behaviour

Transmitters designed to operate in the 150-174 MHz and 421-512 MHz frequency bands must maintain
transient frequencies within the maximum frequency difference limits during the time intervals indicated:

Maximum .
frequency All equipment
Time intervals'? difference’ 150 to 174 MHz 421 to 512 MHz
Transient Frequency Behavior for Equipment Designed to Operate on 25 kHz Channels
t,* +25.0 kHz 5.0 ms 10.0 ms
ta +12.5 kHz 20.0ms 25.0 ms
5 +25.0 kHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 kHz Channels
t,* +12.5 kHz 5.0 ms 10.0 ms
t +6.25 kHz 20.0ms 25.0 ms
5 +12.5 kHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 6.25 kHz Channels
t,* 16.25 kHz 5.0 ms 10.0 ms
t +3.125 kHz 20.0ms 25.0 ms
5 +6.25 kHz 5.0 ms 10.0 ms

! on is the instant when a 1 kHz test signal is completely suppressed, including any capture time due to
phasing.

t1 is the time period immediately following ton.

t2 is the time period immediately following t1.

t3 is the time period from the instant when the transmitter is turned off until toff.

toff is the instant when the 1 kHz test signal starts to rise.

2 During the time from the end of t2 to the beginning of t3, the frequency difference must not exceed the
limits specified in §90.213.

3 Difference between the actual transmitter frequency and the assigned transmitter frequency.

4 If the transmitter carrier output power rating is 6 watts or less, the frequency difference during this time
period may exceed the maximum frequency difference for this time period.

Test date: 2024-01-26

Test results: Pass
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Test data

YOROGAWA T 1

Mok Normal

D0kS/S  20mM5iliv

D] Mains 10k k3 oC

Switch on condition, ;=10 ms, t,=25 ms, 481 MHz, channel separation + 12.5 kHz

CHZ 1:1
0.200 Ursdiv
AC  Full

Edge CHZ %
single
-0.260 U
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Test data

I jiox  Normal
YOKDGAWA bi| 50kS,s  20nsfliv
. . . << Nuin_;lUk b3d . .

| [onz 151
0.200 Usdiv
| |ac_ Fu1l

AT Hl‘

L

l l

1 l

|

L

F

| Edge CHZ fi
3ingle
| -0.330 v

Switch off condition, t3=10 ms, 481 MHz, channel separation + 12.5 kHz
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Appendix B: Block diagrams of test set-ups

Radiated emissions set-up
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1
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0
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l IT
Turn Table
L. 0.8mor 1.5 Im
ﬁﬁlg m RF Test
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End of report

Page 147 of 147




