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GENERAL REMARKS 
 
Summary 
 
The device under test does: 
 

 Fulfill the general approval requirements as identified in this test report and was 
selected by the customer. 

 
 Not fulfill the general approval requirements as identified in this test report 

 
Attestations 
 
This equipment has been tested in accordance with the standards identified in this test 
report. To the best of my knowledge and belief, these tests were performed using the 
measurement procedures described in this report. 
 
All instrumentation and accessories used to test products for compliance to the indicated 
standards are calibrated regularly in accordance with ISO 17025 requirements. 
 
I attest that the necessary measurements were made at: 
 
Timco Engineering Inc. 
849 NW State Road 45 
Newberry, FL 32669 
Designation #: US1070 

Tested by: 

 
  
Name and Title Tim Royer, Project Manager / EMC Testing Engineer  
Date 12/06/2018 

Reviewed and Approved by:   

 

 

Name and Title Franklin Rose, Project Manager / EMC Testing Technician 
Date 12/10/2018 
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GENERAL INFORMATION 
 

EUT Description UHF BASE STATION 

FCC ID Y9M-KA450 

Model Number KA-450 

Operating Frequency 406.1- 470MHz 

Type of Emission 7K60FXE/FXD, 8K10F1E/F1D 

Modulation Digital 

EUT Power Source 

 110–120Vac/50– 60Hz 

 DC Power (12 V) 

 Battery Operated Exclusively  

Test Item 

 Prototype 

 Pre-Production 

 Production 

Type of Equipment  

 Fixed 

 Mobile 

 Portable 

Antenna Connector BNC 

Test Conditions The temperature was 26ºC  
Relative humidity of 50%. 

Modification to the EUT None. 

Test Exercise The EUT was operated according to the User Manual. 

Applicable Standards 
RSS-GEN (i5), RSS-210 Annex E (i9), ANSI C63.10; 
Referencing ANSI C63.26, TIA 603-E:2016, Part 2, Part 90 

Test Facility Timco Engineering Inc. at 849 NW State Road 45 Newberry, FL 
32669 USA. Designation #: US1070; IC Test Site: 2056-A 
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RESULTS SUMMARY 
 

Applied Rule Part Test Description Result 

2.1049 (c),  
RSS-GEN 6.7,  

RSS-119 
Occupied Bandwidth PASS 

90.210(b)(1), (2); (d)(1), (2) 
RSS-GEN 6.7,  

RSS-119 
Emission Mask PASS 

2.1053(a), 90.210(e)(3); 
(d)(3) 

RSS-GEN 6.13,  
RSS-119 

Spurious Emissions at Antenna Terminals PASS 
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MODULATION CHARACTERISTICS, P25 & DMR SIGNALS 
 
FCC Rule Parts:  Part 2.1033(c)(4), 90.209(b)(5) 

 

 
 
8K10F1E/F1D (P25) Bandwidth Calculation 
 

Bn = (R/log2S) + 2DK 
Bn = (9600/log2(4)) + 2(1800)(0.916) 
Bn = 4800 + 3298 
Bn = 8.10 kHz 

  
Where: 

R (data rate) = 9600 bps 
D (peak deviation) = 1800 Hz 
S (symbols) = 4 
K (constant) = 0.916 

  
Necessary Bandwidth for 8K10F1E/F1D = 8.10 kHz 

 
RESULT:  90.209(b)(5) Necessary Bandwidth for 8K10F1E/F1D = 8.10 kHz 
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MODULATION CHARACTERISTICS, P25 & DMR SIGNALS 
 
7K60FXE/FXD (DMR) Bandwidth Calculation 
 

Bn = (R/log2S) + 2DK 
Bn = (9600/log2(4)) + 2(1800)(0.905) 
Bn = (4800 + 3600) * 0.905 
Bn = 7.602 kHz 

 
Where: 

R = baud rate (9600) 
D = deviation kHz (1800 Hz) 
S = signaling states (4) 
K = constant (0.905) 

 
RESULT:  90.209(b)(5) Necessary Bandwidth for 7K60FXE/FXD = 7.60 kHz 
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OCCUPIED BANDWIDTH 
 
Rule Part:  RSS-119 5.5, 2.1049 (c) 
 

 

 
 
Test Procedure: ANSI C63.10 s 6.9.3 (using test setup from TIA 603-E 2.2.11) 
 

 
 
Note: The receiver’s automatic 99% Occupied Bandwidth function was used. The function is 
identical in operation to ANSI C63.10 s 6.9.3, step g. 
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Measurement Parameter Calculation:  
 

99% OBW 
(kHz)

Min RBW 
(kHz)

Max RBW 
(kHz)

Min Span 
(kHz)

Max Span 
(kHz)

8.110 0.081 0.406 16.220 40.550
 

 
 
Test Data: 99% Occupied Bandwidth Table (P25) 
 

Frequency 
(MHz)

99% OBW 
(kHz) Limit (kHz) Margin 

(kHz)

406.1006 7.66 11.3 3.59

421.0063 7.71 11.3 3.54

465.0000 7.86 11.3 3.39

469.9938 7.66 11.3 3.59
 

 
 
Test Data: 99% Occupied Bandwidth Table (DMR) 
 

Frequency 
(MHz)

99% OBW 
(kHz) Limit (kHz) Margin 

(kHz)

406.1006 8.17 11.3 3.08

421.0063 8.11 11.3 3.14

465.0000 8.11 11.3 3.14

469.9938 8.11 11.3 3.14
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OCCUPIED BANDWIDTH  
 
Test Data: C4FM, 406.10063 MHz  

 
 
Result: 99% OBW = 7.665 kHz 
 
 
Result: Meets Requirements 
  

1VIEW

Ref Lvl

 32.6 dBm

Ref Lvl

 32.6 dBm

RBW  100 Hz

VBW  300 Hz

SWT  14.5 s

RF Att  10 dB

 46.3 dB Offset
 A 

IN1
1MA

Unit dBm

2.8125 kHz/Center 406.10063 MHz Span 28.125 kHz
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   20
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-67.4

 32.6
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T1
T2

Marker 1 [T1]       

           17.10 dBm

    406.10065818 MHz

1 [T1]        17.10 dBm

        406.10065818 MHz

OPB       7.66533066 kHz

T1 [T1]        8.20 dBm

        406.09676915 MHz

T2 [T1]        5.48 dBm

        406.10443448 MHz
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OCCUPIED BANDWIDTH 
 
Test Data: C4FM, 421.006255 MHz  
 

 
 
Result: 99% OBW = 7.715 kHz 
 
 
Result: Meets Requirements  
  

1VIEW
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SWT  12.5 s
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1 [T1]        26.05 dBm

        421.00687625 MHz

OPB       7.71543086 kHz

T1 [T1]        6.94 dBm

        421.00241733 MHz

T2 [T1]        6.36 dBm

        421.01013277 MHz
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OCCUPIED BANDWIDTH 
 
Test Data: C4FM, 465.00000 MHz  
 

 
 
Result: 99% OBW = 7.565 kHz 
 
 
Result: Meets Requirements  
  

1VIEW
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VBW  300 Hz
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T1 [T1]        7.33 dBm

        464.99626754 MHz

T2 [T1]        1.97 dBm

        465.00383267 MHz

Date:      1.JAN.1997  08:53:13

Applicant:  RADIO ACTIVITY S.R.L 
FCC ID:  Y9M-KA450 
Report:  2060UT18TestReport_Rev1 Page 11 of 33 



 

OCCUPIED BANDWIDTH 
 
Test Data: C4FM, 469.99375 MHz  
 

 
 
Result: 99% OBW = 7.665 kHz 
 
 
Result: Meets Requirements  
  

1VIEW
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VBW  300 Hz

SWT  14.5 s
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        470.00310621 MHz
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T1 [T1]        6.99 dBm

        469.99000188 MHz

T2 [T1]        4.45 dBm

        469.99766721 MHz
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OCCUPIED BANDWIDTH 
 
Test Data: DMR, 406.10063 MHz  
 

 
 
Result: 99% OBW = 8.172 kHz 
 
 
Result: Meets Requirements 
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OCCUPIED BANDWIDTH 
 
Test Data: DMR, 421.00625 MHz  
 

 
 
Result: 99% OBW = 8.11 kHz 
 
 
Result: Meets Requirements  
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Date:      1.JAN.1997  08:29:41

Applicant:  RADIO ACTIVITY S.R.L 
FCC ID:  Y9M-KA450 
Report:  2060UT18TestReport_Rev1 Page 14 of 33 



 

OCCUPIED BANDWIDTH 
 
Test Data: DMR, 465.00000 MHz  
 

 
 
Result: 99% OBW = 8.11 kHz 
 
 
Result: Meets Requirements  
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OCCUPIED BANDWIDTH 
 
Test Data: DMR, 469.99375 MHz  
 

 
 
Result: 99% OBW = 8.11 kHz 
 
 
Result: Meets Requirements   
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EMISSION MASK 
 
FCC Rule Parts:  RSS-GEN 6.7, RSS-119, 90.210 (d)(1), (2) 
 

 
 

 
Test Procedure: ANSI C63.10, referencing TIA 603-E 2.2.11 
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EMISSION MASK 
 
Test Data: C4FM, 406.10063 MHz, 90.210 & RSS-119, Mask D 
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EMISSION MASK 
 
Test Data: C4FM, 421.00625 MHz, 90.210 & RSS-119, Mask D 
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EMISSION MASK 
 
Test Data: C4FM, 465 MHz, 90.210 & RSS-119, Mask D 
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EMISSION MASK 
 
Test Data: C4FM, 469.99375 MHz, 90.210 & RSS-119, Mask D 
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EMISSION MASK 
 
Test Data: DMR, 406.10063 MHz, 90.210 & RSS-119, Mask D 
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EMISSION MASK 
 
Test Data: DMR, 421.00625 MHz, 90.210 & RSS-119, Mask D 
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EMISSION MASK 
 
Test Data: DMR, 465 MHz, 90.210 & RSS-119, Mask D 
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EMISSION MASK 
 
Test Data: DMR, 469.99375 MHz, 90.210 & RSS-119, Mask D 
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SPURIOUS EMISSIONS AT ANTENNA TERMINALS (CONDUCTED) 
 
Rule Part:  RSS-GEN 6.13, RSS-119 5.8.3  
 

 
 
Test Procedure: ANSI C63.10, referencing TIA 603-E s 2.2.13 
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SPURIOUS EMISSIONS AT ANTENNA TERMINALS  
 
Limit Calculation:  
 

Frequency 
(MHz)

Channel 
Type

Power 
Output 
(dBm)

50 + 10 * 
log(W) 
(dBc)

(dBc) to 
(dBm)

465.0000 Digital 44.000 64.000 -20.000
 

 
Note: A notch filter was used to attenuate the fundamental frequency of the EUT. TIA 603-E s. 
2.2.13 was referenced for this Test Procedure. Digital emissions (P25 & DMR) were determined 
and generated via software. 
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SPURIOUS EMISSIONS AT ANTENNA TERMINALS  
 
Test Data: 406.10063 MHz  
 

 
 
Spurious Emission Calculation:  
 

Marker Frequency 
(MHz)

Measured 
Level (dBm)

Substitution 
Level (dBm) Limit (dBm) Margin (dB)

1 564.50 -76.97 -41.92 -20.00 21.920

2 806.61 -83.52 -48.47 -20.00 28.470

3 3248.00 -89.78 -54.73 -20.00 34.730

4 3658.10 -93.71 -58.66 -20.00 38.660
 

 
Result: Meets Requirements 
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SPURIOUS EMISSIONS AT ANTENNA TERMINALS 
 
Test Data: 421.00625 MHz  
 

 
 
Spurious Emission Calculation:  
 

Marker Frequency 
(MHz)

Measured 
Level (dBm)

Substitution 
Level (dBm) Limit (dBm) Margin (dB)

1 571.09 -74.35 -39.30 -20.00 19.300

2 849.41 -88.54 -53.49 -20.00 33.490

3 3374.10 -94.52 -59.47 -20.00 39.470

4 4219.00 -96.76 -61.71 -20.00 41.710
 

 
Result: Meets Requirements  
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SPURIOUS EMISSIONS AT ANTENNA TERMINALS 
 
Test Data: 465.00000 MHz  

 
 

 
Spurious Emission Calculation:  
 

Marker Frequency 
(MHz)

Measured 
Level (dBm)

Substitution 
Level (dBm) Limit (dBm) Margin (dB)

1 659.58 -81.76 -46.71 -20.00 26.710

2 926.92 -93.78 -58.73 -20.00 38.730

3 3259.18 -88.57 -53.52 -20.00 33.520

4 4190.20 -91.25 -56.20 -20.00 36.200
 

 
Result: Meets Requirements  
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SPURIOUS EMISSIONS AT ANTENNA TERMINALS 
 
Test Data: 469.99375 MHz  
 

 

 
Spurious Emission Calculation:  
 

Marker Frequency 
(MHz)

Measured 
Level (dBm)

Substitution 
Level (dBm) Limit (dBm) Margin (dB)

1 567.39 -79.11 -44.06 -20.00 24.060

2 936.13 -94.38 -59.33 -20.00 39.330

3 2457.17 -91.38 -56.33 -20.00 36.330

4 3296.00 -87.14 -52.09 -20.00 32.090
 

 
Result: Meets Requirements   
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STATEMENT OF MEASUREMENT UNCERTAINTY  
 
The data and results referenced in this document are true and accurate. The measurement 
uncertainty was calculated for all measurements listed in this test report according To CISPR 16–4 
or ENTR 100-028 Specification for radio disturbance and immunity measuring apparatus and 
methods – Part 4: “Uncertainty in EMC Measurements” and is documented in the Timco 
Engineering, Inc. quality system according to DIN EN ISO/IEC 17025.  Furthermore, component 
and process variability of devices similar to that tested may result in additional deviation.  The 
manufacturer has the sole responsibility of continued compliance of the device. 
 
Hereafter the best measurement capability for Timco Engineering, Inc. is reported: 
 

Test Items Measurement 
Uncertainty Notes 

RF Frequency Accuracy ± 49.5 Hz (1) 
RF Conducted Power ±0.93dB (1) 
Conducted spurious emission of transmitter valid up to 40GHz ±1.86dB  
Occupied Bandwidth ±2.65%  
Radiated RF Power ±1.4dB  
Maximum frequency deviation:  
   Within 300 Hz and 6kHz of audio freq.  
 
   Within 6kHz and 25kHz of audio  Freq. 

 
±1.88% 

 
±2.04% 

 

 
Notes: (1) This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level 
using a coverage factor of k=1.96. 
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EMC EQUIPMENT LIST 
 

Device Manufacturer Model Serial 
Number 

Cal/Char 
Date 

Due 
Date 

Coaxial Cable - BMBM-0072-00 Black Times Wire N/A BMBM-0072-00 02/16/17 02/16/19 

Coaxial Cable - BMBM-0061-01 RG400 Pasternack PE3582LF-
24 BMBM-0061-01 01/31/17 01/31/19 

EMI Test Receiver R & S  ESU 40 
Chamber Rohde & Schwarz ESU 40 100320 09/07/18 09/07/20 

Attenuator BNC 10dB DC-2G MiniCircuits HAT-10+ #54 07/14/17 07/14/19 

Tunable Notch Filter 250-850 MHz Eagle TNF-200 250-850 MHz 
(#19) 11/19/17 11/19/19 

Attenuator BNC 6dB 50Ohm DC-2G Mini-Circuits HAT-6+ #53 07/14/17 07/14/19 

DC Power Supply HP 6286A 1744A03842 N/A N/A 

Attenuator N 30dB 100W DC-6G PASTERNACK PE7214-30 #109 5/24/17 5/24/19 

 
 
*EMI RECEIVER SOFTWARE VERSION 
 
The receiver firmware used was version 4.43 Service Pack 3 
 
 

END OF TEST REPORT 
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