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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 Franklin Rose, Project Manager / EMC Testing Technician 
Date 05/18/2018 

Reviewed and Approved by:   

 

 

Name and Title Tim Royer, Project Manager / EMC Testing Engineer 
Date 05/18/2018 
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GENERAL INFORMATION 
 
EUT Definition:  FCC 90.219(a) 
 

 
 

EUT Description SIGNAL BOOSTER 

EUT Details Single Cabinet Bi-Directional PS Signal Booster 

FCC ID 2AHVP SB700M2A 

Model Number SB700M2A 

Operating Frequency 
Downlink: 763 – 775 MHz (except in 768–769 MHz guardband) 
Uplink: 793 – 805 MHz (except in 798–799 MHz guardband) 

Test Frequencies 
Downlink: 770 MHz 
Uplink: 802 MHz 

Type of Emission 

11K2F3E (Narrowband Analog FM Voice),  
8K10F1E (P25 Phase I C4FM Voice),  
8K10F1D (P25 Phase I C4FM Data) 
8K10F1W (P25 Phase II H-CPM Voice & Data) 

Modulation FM 

EUT Power Source ☒110–120Vac, 50– 
60Hz 

☐ DC Power ☐ Battery 
Operated 

Test Item ☐ Prototype ☒ Pre-Production ☐ Production 

Type of Equipment  ☒ Fixed ☐ Mobile ☐ Portable 

Antenna Connector N Type 

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

Modification to the EUT No Modification to EUT. 

Test Exercise The EUT was operated in accordance with the service manual. 

Applicable Standards 
TIA 603-E:2016, ANSI C63.26 (by way of incorporation in KDB 
935210), FCC CFR 47 Part 2, Part 90, KDB 935210 D05 v01r02, 
section 4 

Test Facility Timco Engineering Inc. at 849 NW State Road 45 Newberry, FL 
32669 USA. Designation #: US1070 
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RESULTS SUMMARY 
 

Applied Rule Part(s) Test Result 

KDB 935210 s.4,  
FCC Pt. 90.531(a) Test Frequencies 

For  
Reporting 

Only 

KDB 935210 s.4.1 Test Signals 
For  

Reporting 
Only 

KDB 935210 s.4.2 AGC Threshold 
For  

Reporting 
Only 

KDB 935210 s.4.3,  
FCC Pt. 90.219(a),  

FCC Pt. 90.219(d)(7) 
Out-of-Band Rejection CLASS B 

DEVICE 

KDB 935210 s.4.4,  
FCC Pt. 2.1049(c),  

FCC Pt. 90.219(e)(4)(ii),  
FCC Pt. 90.210(c) 

Input vs. Output Signal Comparison PASS 

KDB 935210 s.4.5,  
FCC Pt. 90.219(e)(1),  

FCC Pt. 90.219(e)(4)(iii) 
Input/Output Power Gain PASS 

FCC Pt. 2.1033(c)(8) Power Input to the Final Power Amplifier 
For  

Reporting 
Only 

KDB 935210 s.4.6,  
FCC Pt. 90.219(e)(2) Noise Figure PASS 

FCC Pt. 90.219(d)(6)(ii),  
FCC Pt. 90.219(d)(6)(iii) Passband Noise 

For  
Reporting 

Only 
KDB 935210 s.4.7.2 
FCC Part 2.1051(a),  

FCC Pt. 90.219(d)(6)(i),  
FCC Pt. 90.219(e)(3) 

Intermodulation Spurious Emissions PASS 

KDB 935210 s.4.7.3,  
FCC Part 2.1051(a),  
FCC Pt. 90.219(e)(3) 

Spurious Emissions at Antenna Terminals PASS 

KDB 935210 s.4.8,  
FCC Part 2.1055(a)(1),  

FCC Part 2.1055(b),  
FCC Pt. 90.219(e)(4)(i) 

Frequency Stability n/a 

KDB 935210 s.4.9,  
FCC Part 2.1053(a),  
FCC Pt. 90.219(e)(3) 

Field Strength of Spurious Emissions PASS 
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TEST FREQUENCIES 
 
Rule Part No.: KDB 935210 s.4 
 
All tests specified in KDB 935210 D05, Section 4 are intended for each band/block of operation. 
The bands/blocks of operation of this EUT are as follows: 
 
EUT Operational Band(s):  KDB 935210 D02, Appendix D, Table D.3 
 

 
 
Frequencies for Testing: FCC Pt. 90.531(a) 
 

 
 
The EUT will utilize the bands:  763 – 775 MHz, except for the 768 – 769 MHz Guardband; and 
 793 – 805 MHz, except for the 798 – 799 MHz Guardband 
 
Therefore, the test frequency of each band shall be: 
 

Downlink Band: 770 MHz 
 
Uplink Band: 802 MHz 
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TEST SIGNALS 
 
Rule Part No.: KDB 935210 s.4.1 
 

 
 
EUT Intended Band:  
 

 
 
Input Signals for testing: 
 
11K3F3E (Narrowband Analog FM Voice) 

 
Covering signals: 
 
 8K10F1E (P25 Phase I C4FM Voice) 

 
8K10F1D (P25 Phase I C4FM Data)  

 
8K10F1W (P25 Phase II H-CPM Voice/Data)  
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AGC THRESHOLD 
 
Rule Part No.: KDB 935210 s.4.2 
 
Requirements:  
 

 

 
 
Test Procedure: KDB 935210 s.3.2 
 

 

 
 
Test Setup Block Diagram: KDB 935210 s.3.2 
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AGC THRESHOLD 
 
Test Data: Downlink Measurement Table 
 

Gen Freq
(MHz)

Gen Output 
(dBm)

Insertion Loss
(dB)

Booster Input
(dBm)

Booster Output
(dBm)

770.00 -43.7 -20.84 -64.54 26.97
770.00 -42.7 -20.84 -63.54 27.98
770.00 -41.7 -20.84 -62.54 29.00

AGC 770.00 -40.7 -20.84 -61.54 30.00
770.00 -39.7 -20.84 -60.54 30.00
770.00 -38.7 -20.84 -59.54 30.00

AGC +3 dBm 770.00 -37.7 -20.84 -58.54 30.00  
 

AGC LEVEL: -61.54 dBm 
 
Test Data: Uplink Measurement Table 
 

Gen Freq
(MHz)

Gen Output 
(dBm)

Insertion Loss
(dB)

Booster Input
(dBm)

Booster Output
(dBm)

802.00 -43.7 -20.84 -64.54 27.09
802.00 -42.7 -20.84 -63.54 28.05
802.00 -41.7 -20.84 -62.54 29.04

AGC 802.00 -40.7 -20.84 -61.54 30.04
770.00 -39.7 -20.84 -60.54 30.04
770.00 -38.7 -20.84 -59.54 30.04

AGC +3 dBm 770.00 -37.7 -20.84 -58.54 30.04  
 

AGC LEVEL: -61.54 dBm 
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OUT OF BAND REJECTION 
 
Rule Part No.:  KDB 935210 s.4.3, FCC Pt. 90.219(a), FCC Pt. 90.219(d)(7) 
 

 
 
Requirements:  
 

 
 
Test Procedure: KDB 935210 s.4.3 
 

 
 
Test Setup Block Diagram: KDB 935210 s.4.3 
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OUT OF BAND REJECTION 
 
Test Data: Downlink Passband 
 

 
 

OPERATIONAL PASSBAND = 14.90 MHz 
 
 
RESULT: CLASS B DEVICE (≥ 75 kHz Passband)  

Ref  60 dBm Att  20 dB*

*

*

Offset  51 dB

 

1 PK
VIEW

 A 

LVL

PS 

3DB

RBW 100 kHz
VBW 3 MHz
SWT 10 ms

AC

Center 770 MHz Span 20 MHz2 MHz/

 

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]
           26.75 dBm
   769.198717949 MHz

ndB [T1]   20.00 dB 
BW  14.903846154 MHz

T1

Temp 1 [T1 ndB]
            5.56 dBm
   761.602564103 MHz

T2

Temp 2 [T1 ndB]
            6.23 dBm
   776.506410256 MHz

Date: 14.MAY.2018  14:52:03
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OUT OF BAND REJECTION 
 
Test Data: Uplink Passband 
 

 
 

OPERATIONAL PASSBAND = 15.06 MHz 
 
 
RESULT: CLASS B DEVICE (≥ 75 kHz Passband)  

Ref  50 dBm Att  20 dB*

*

Offset  51 dB

 

1 PK
VIEW

 A 

LVL

PS 

3DB

RBW 100 kHz
VBW 300 kHz
SWT 10 ms

AC

Center 799 MHz Span 20 MHz2 MHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]
           27.00 dBm
   799.115384615 MHz

ndB [T1]   20.00 dB 
BW  15.064102564 MHz

T1

Temp 1 [T1 ndB]
            7.44 dBm
   791.339743590 MHz

T2

Temp 2 [T1 ndB]
            6.10 dBm
   806.403846154 MHz

Date: 15.MAY.2018  14:26:45
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INPUT VS OUTPUT COMPARISON 
 
Rule Part No.:  KDB 935210 s.4.4, FCC Pt. 2.1049(h), FCC Pt. 90.219(e)(4)(ii),  

FCC Pt. 90.219(e)(4)(iii), FCC Pt. 90.210(c) 
 

 
 
Requirements:   
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INPUT VS OUTPUT COMPARISON 
 
Test Procedure: KDB 935210 s.4.4 
 

 
 
Test Setup Block Diagram: KDB 935210 s.4.4 
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Downlink (770 MHz), 11K3F3E Input Signal 
 

 
 
 
RESULT: Input Signal 99% OBW = 7.92 kHz  

1VIEW
MASKC

Ref Lvl

 0 dBm

Ref Lvl

 0 dBm

RBW  100 Hz

VBW  1 kHz

SWT  12.5 s

RF Att  0 dB

 20.8 dB Offset
 A 

IN1
1MA

Unit dBm

2.5 kHz/Center 770 MHz Span 25 kHz

P0

 -110

 -100

  -90

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

 -120

    0
1

T1 T2

Marker 1 [T1]       

           -6.46 dBm

    770.00097695 MHz

1 [T1]        -6.46 dBm

        770.00097695 MHz

OPB       7.91583166 kHz

T1 [T1]      -24.99 dBm

        769.99601703 MHz

T2 [T1]      -23.37 dBm

        770.00393287 MHz

MASKC

Date:      1.JAN.1997  02:32:19
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Downlink (770 MHz), 11K3F3E Output Signal, @ AGC 
 

 
 
 
RESULT: AGC Output Signal 99% OBW = 7.92 kHz  

1VIEW
MASKC

Ref Lvl

 30 dBm

Ref Lvl

 30 dBm

RBW  100 Hz

VBW  1 kHz

SWT  12.5 s

RF Att  0 dB

 50.7 dB Offset
 A 

IN1
1MA

Unit dBm

2.5 kHz/Center 770 MHz Span 25 kHz

P0

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

    0

   10

   20

  -90

   30

1

T1 T2

Marker 1 [T1]       

           22.78 dBm

    770.00097695 MHz

1 [T1]        22.78 dBm

        770.00097695 MHz

OPB       7.91583166 kHz

T1 [T1]        4.36 dBm

        769.99601703 MHz

T2 [T1]        5.80 dBm

        770.00393287 MHz

LIMIT CHECK  : PASSED

MASKC

Date:      1.JAN.1997  02:38:04
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Downlink (770 MHz), 11K3F3E Output Signal, @ AGC +3 dBm 
 

 
 
 
RESULT: AGC+3 Output Signal 99% OBW = 7.92 kHz  

1VIEW
MASKC

Ref Lvl

 30 dBm

Ref Lvl

 30 dBm

RBW  100 Hz

VBW  1 kHz

SWT  12.5 s

RF Att  0 dB

 50.7 dB Offset
 A 

IN1
1MA

Unit dBm

2.5 kHz/Center 770 MHz Span 25 kHz

P0

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

    0

   10

   20

  -90

   30
1

T1 T2

Marker 1 [T1]       

           23.49 dBm

    769.99897295 MHz

1 [T1]        23.49 dBm

        769.99897295 MHz

OPB       7.91583166 kHz

T1 [T1]        5.25 dBm

        769.99601703 MHz

T2 [T1]        6.50 dBm

        770.00393287 MHz

MASKC

Date:      1.JAN.1997  02:40:38
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Downlink (770 MHz), 8K10F1D Input Signal 
 

 
 
 
RESULT: Input Signal 99% OBW = 8.12 kHz  

1VIEW
MASKC

Ref Lvl

 0 dBm

Ref Lvl

 0 dBm

RBW  100 Hz

VBW  1 kHz

SWT  12.5 s

RF Att  0 dB

 20.8 dB Offset
 A 

IN1
1MA

Unit dBm

2.5 kHz/Center 770 MHz Span 25 kHz

P0

 -110

 -100

  -90

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

 -120

    0

1

T1 T2

Marker 1 [T1]       

           -8.21 dBm

    769.99917335 MHz

1 [T1]        -8.21 dBm

        769.99917335 MHz

OPB       8.11623246 kHz

T1 [T1]      -24.88 dBm

        769.99601703 MHz

T2 [T1]      -23.05 dBm

        770.00413327 MHz

MASKC

Date:      1.JAN.1997  02:29:15
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Downlink (770 MHz), 8K10F1D Output Signal, @ AGC 
 

 
 
 
RESULT: AGC Output Signal 99% OBW = 8.17 kHz  

1VIEW
MASKC

Ref Lvl

 30 dBm

Ref Lvl

 30 dBm

RBW  100 Hz

VBW  1 kHz

SWT  12.5 s

RF Att  0 dB

 50.7 dB Offset
 A 

IN1
1MA

Unit dBm

2.5 kHz/Center 770 MHz Span 25 kHz

P0

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

    0

   10

   20

  -90

   30

1

T1
T2

Marker 1 [T1]       

           20.41 dBm

    769.99922345 MHz

1 [T1]        20.41 dBm

        769.99922345 MHz

OPB       8.16633267 kHz

T1 [T1]        4.37 dBm

        769.99601703 MHz

T2 [T1]        6.55 dBm

        770.00418337 MHz

MASKC

Date:      1.JAN.1997  02:42:44
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Downlink (770 MHz), 8K10F1D Output Signal, @ AGC +3 dBm 
 

 
 
 
RESULT: AGC+3 Output Signal 99% OBW = 8.07 kHz  

1VIEW
MASKC

Ref Lvl

 30 dBm

Ref Lvl

 30 dBm

RBW  100 Hz

VBW  1 kHz

SWT  12.5 s

RF Att  0 dB

 50.7 dB Offset
 A 

IN1
1MA

Unit dBm

2.5 kHz/Center 770 MHz Span 25 kHz

P0

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

    0

   10

   20

  -90

   30

1

T1 T2

Marker 1 [T1]       

           21.96 dBm

    769.99917335 MHz

1 [T1]        21.96 dBm

        769.99917335 MHz

OPB       8.06613226 kHz

T1 [T1]        5.39 dBm

        769.99606713 MHz

T2 [T1]        5.73 dBm

        770.00413327 MHz

MASKC
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Downlink (770 MHz), 8K10F1W Input Signal 
 

 
 
 
RESULT: Input Signal 99% OBW = 8.23 kHz  

1VIEW
MASKC

Ref Lvl

 0 dBm

Ref Lvl

 0 dBm

RBW  100 Hz

VBW  1 kHz

SWT  12.5 s

RF Att  0 dB

 20.8 dB Offset
 A 

IN1
1MA

Unit dBm

2.5 kHz/Center 770 MHz Span 25 kHz

P0

 -110

 -100

  -90

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

 -120

    0

1

T1
T2

Marker 1 [T1]       

           -9.34 dBm

    770.00012525 MHz

1 [T1]        -9.34 dBm

        770.00012525 MHz

OPB       8.21643287 kHz

T1 [T1]      -23.43 dBm

        769.99596693 MHz
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Downlink (770 MHz), 8K10F1W Output Signal, @ AGC 
 

 
 
 
RESULT: AGC Output Signal 99% OBW = 8.12 kHz  

1VIEW
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Downlink (770 MHz), 8K10F1W Output Signal, @ AGC +3 dBm 
 

 
 
 
RESULT: AGC+3 Output Signal 99% OBW = 8.12 kHz  
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Uplink (802 MHz), 11K3F3E Input Signal 
 

 
 
 
RESULT: Input Signal 99% OBW = 7.92 kHz  
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Uplink (802 MHz), 11K3F3E Output Signal, @ AGC 
 

 
 
 
RESULT: AGC Output Signal 99% OBW = 7.92 kHz  
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Uplink (802 MHz), 11K3F3E Output Signal, @ AGC +3 dBm 
 

 
 
 
RESULT: AGC+3 Output Signal 99% OBW = 7.92 kHz  
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Uplink (802 MHz), 8K10F1D Input Signal 
 

 
 
 
RESULT: Input Signal 99% OBW = 8.07 kHz  
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Uplink (802 MHz), 8K10F1D Output Signal, @ AGC 
 

 
 
 
RESULT: AGC Output Signal 99% OBW = 8.12 kHz  
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Uplink (802 MHz), 8K10F1D Output Signal, @ AGC +3 dBm 
 

 
 
 
RESULT: AGC+3 Output Signal 99% OBW = 8.07 kHz  

1VIEW
MASKC

Ref Lvl

 30 dBm

Ref Lvl

 30 dBm

RBW  100 Hz

VBW  1 kHz

SWT  12.5 s

RF Att  0 dB

 50.7 dB Offset
 A 

IN1
1MA

Unit dBm

2.5 kHz/Center 802 MHz Span 25 kHz

P0

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

    0

   10

   20

  -90

   30

1

T1 T2

Marker 1 [T1]       

           22.01 dBm

    801.99917335 MHz

1 [T1]        22.01 dBm

        801.99917335 MHz

OPB       8.06613226 kHz

T1 [T1]        5.09 dBm

        801.99606713 MHz

T2 [T1]        6.19 dBm

        802.00413327 MHz

MASKC

Date:      1.JAN.1997  02:53:59

Applicant:  Radio Solutions, Inc. Table of Contents 
FCC ID:  2AHVP SB700M2A 
Report:  652AUT18TestReport_Rev1 Page 28 of 59 



 

INPUT VS OUTPUT COMPARISON 
 
Test Data: Uplink (802 MHz), 8K10F1W Input Signal 
 

 
 
 
RESULT: Input Signal 99% OBW = 8.17 kHz  
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Uplink (802 MHz), 8K10F1W Output Signal, @ AGC 
 

 
 
 
RESULT: AGC Output Signal 99% OBW = 8.17 kHz  
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INPUT VS OUTPUT COMPARISON 
 
Test Data: Uplink (802 MHz), 8K10F1W Output Signal, @ AGC +3 dBm 
 

 
 
 
RESULT: AGC+3 Output Signal 99% OBW = 8.12 kHz  
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RF POWER OUTPUT 
 
Rule Part No.:  KDB 935210 s.4.5, 4.5.5, FCC Pt. 2.1046(a), FCC Pt. 2.1033(c)(8),  

FCC Pt. 90.219(d)(3), FCC Pt. 90.219(e)(1), FCC Pt. 90.219(e)(4)(iii) 
Requirements:   
 

 

 

 
 
Test Procedure: KDB 935210 s.4.5, & 4.5.3, TIA 603-E 
 

 

 
 

 
 
Test Setup Block Diagram: KDB 935210 s.4.5 
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RF POWER OUTPUT 
 
Test Data: Downlink Output Measurement Table 

Input 
Freq. 
(MHz)

AGC
Input 
Power
(dBm)

Output 
Power
(dBm)

Ant. 
System 

Loss (dB)

Ant. 
System 

Gain (dBi)

ERP 
(dBm)

ERP 
(W)

Limit 
ERP 
(W)

Margin 
(W)

Final 
Gain 
(dB)

at AGC 770.0000 +0 -61.54 30.00 0.00 0.00 30.00 1.00 5.00 4.00 91.54

+3 dBm AGC 770.0000 +3 -58.54 30.00 0.00 0.00 30.00 1.00 5.00 4.00 88.54

Max Input 770.0000 +62 0.00 30.00 0.00 0.00 30.00 1.00 5.00 4.00 30.00  
 
Test Data: Uplink Output Measurement Table 

Input 
Freq. 
(MHz)

AGC
Input 
Power
(dBm)

Output 
Power
(dBm)

Ant. 
System 

Loss (dB)

Ant. 
System 

Gain (dBi)

ERP 
(dBm)

ERP 
(W)

Limit 
ERP 
(W)

Margin 
(W)

Final 
Gain 
(dB)

at AGC 802.0000 +0 -61.54 30.04 0.00 0.00 30.04 1.01 5.00 3.99 91.58

+3 dBm AGC 802.0000 +3 -58.54 30.04 0.00 0.00 30.04 1.01 5.00 3.99 88.58

Max Input 802.0000 +62 0.00 30.04 0.00 0.00 30.04 1.01 5.00 3.99 30.04  
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POWER TO FINAL AMPLIFIER 
 
Rule Part No.:  FCC Pt. 2.1033(c)(8) 
 
Requirements:  
 

 

 
 
Test Setup Block Diagram:  
 

 
 
Test Data: Power to Final Amplifier Calculation 

 
INPUT POWER: (110 VAC) (2.10 A) = 240 Watts Maximum 
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NOISE FIGURE 
 
Rule Part No.: KDB 935210 s.4.6, FCC Pt. 90.219(e)(2) 
 

 
 
Requirements:  
 

 
 
Test Procedure: 1MA178_2e R&S Application Note the Y Factor Technique Noise Figure 

Sections 2 Background Theory and Equations & 3 Detailed Measurement Steps 
 

Setup using an RBW of 10 kHz, VBW ≥ 3x RBW, Span > 2x Passband, Max Hold, Peak 
Detector. “Noise Source off” and “Noise Source on” traces were taken. 

 
Note: EUT’s AGC method(s) and/or squelch function should be disabled for this test. 

 
Test Setup Block Diagram:  
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NOISE FIGURE 
 
Test Data: Downlink Noise Calculation 
 

Fc (MHz) Source ENR (dB) T ON source (K) T OFF source (K)
770 15.06811111 9605.563037 290

Step 1 Oalibration of Noise Source with ESU 40
Y SA T SA NF SA

dBm fW dBm fW Linear Analyzer dB
-115.31 2.94 -106.77 21.04 7.14 1225.97 7.18

Step 2 Noise Measurement with EUT
Y EUT & SA T EUT & SA NF

dBm fW dBm fW Linear Cascade dB
-25.55 2786121169 -15.9 25703957828 9.23 842.49 5.92

Step 3 Noise Figure Oalcualtion for EUT
Gain Gain T EUT NF Limit Margin
Num dB EUT dB ≤ dB dB

1266643297 91.03 842.49 5.92 9.00 3.08

N SA off N SA on

N EUT & SA off N EUT & SA on

 
 
Test Data: Downlink Noise Plot 

 
Blue Trace = “Noise Source off”, Black Trace = “Noise Source on”  

Ref  5.8 dBm Att  20 dB*

*

Offset  20.8 dB
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NOISE FIGURE 
 
Test Data: Uplink Noise Calculation 
 

Fc (MHz) Source ENR (dB) T ON source (K) T OFF source (K)
802 15.0642 9597.177529 290

Step 1 Oalibration of Noise Source with ESU 40
Y SA T SA NF SA

dBm fW dBm fW Linear Analyzer dB
-115.74 2.67 -107.3 18.62 6.98 1265.78 7.30

Step 2 Noise Measurement with EUT
Y EUT & SA T EUT & SA NF

dBm fW dBm fW Linear Cascade dB
-22.82 5223961890 -15.32 29376496520 5.62 1723.05 8.41

Step 3 Noise Figure Oalcualtion for EUT
Gain Gain T EUT NF Limit Margin
Num dB EUT dB ≤ dB dB

1513884631 91.80 1723.05 8.41 9.00 0.59

N SA off N SA on

N EUT & SA off N EUT & SA on

 
 
Test Data: Uplink Noise Plot 

 
Blue Trace = “Noise Source off”, Black Trace = “Noise Source on”  

Ref  5.8 dBm Att  20 dB*
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Offset  20.8 dB
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PASSBAND NOISE 
 
Rule Part No.: FCC Pt. 90.219(d)(6)(ii), FCC Pt. 90.219(d)(6)(iii) 
 
Requirements: Reporting only. 
 

 

 

 
 
Test Procedure: With the Rx Port terminated, setup using an RBW of 10 kHz, VBW ≥ 3x 

RBW, Span > 2x Passband, Max Hold, Peak Detector. Markers were placed 
in and >1 MHz outside Passband. 

 
Note: EUT’s AGC method(s) and/or squelch function should be disabled for this test. 

 
Test Setup Block Diagram:  
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PASSBAND NOISE 
 
Test Data: Downlink Passband Noise Plot 
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PASSBAND NOISE 
 
Test Data: Uplink Passband Noise Plot 
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*
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INTERMODULATION SPURIOUS EMISSIONS 
 
Rule Part No.:  KDB 935210 s.4.7.2, FCC Part 2.1051(a), FCC Pt. 90.219(d)(6)(i),  

FCC Pt. 90.210(c)(1), (2) 
 

 
 
Requirements:   
 

 
 
For reporting only: 
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INTERMODULATION SPURIOUS EMISSIONS 
 
Test Procedure: KDB 935210 s.4.7.2, TIA 603-E 
 

 
 

 
 
Test Setup Block Diagram: KDB 935210 s.4.7.2 
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INTERMODULATION SPURIOUS EMISSIONS 
 
Test Data: Downlink (770 MHz) @ AGC 90.210 Table 
 

Max amplitude spur = 20 kHz off channel 
 
Less strict of: 29*log(fd2/11) or 50 dB attenuation; 29*log(202/11) = 45.26 dBc 

 

90.210(c)(2)
Channel 
Power 
(dBm)

Intermod 
Peak Power 

(dBm)

Limit of 
Mask C at 

Spur (dBm)
Margin (W)

Lower 28.10 -32.23 -17.16 15.07

 
 
Test Data: Downlink (770 MHz) @ AGC 90.219 Table 
 

90.219(d)(6)(i)
Channel 
Power 
(dBm)

Intermod 
Channel 

Power (dB)

Ant. System 
Loss (dB)

Ant. System 
Gain (dBi) ERP (dBm) Limit ERP 

(dBm) Margin (W)

Lower 28.10 -56.33 0.00 0.00 -28.23 -30.00 -1.77

Upper 28.10 -57.01 0.00 0.00 -28.91 -30.00 -1.09
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INTERMODULATION SPURIOUS EMISSIONS 
 
Test Data: Downlink (770 MHz) @ AGC Plot 
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1 Marker 1 [T1 ]
           24.60 dBm
   769.999519231 MHz

2

Marker 2 [T1 ]
          -32.23 dBm
   769.986538462 MHz

CH PWR     28.10 dBm
ACP Low   -56.33 dB 
ACP Up    -57.01 dB 
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INTERMODULATION SPURIOUS EMISSIONS 
 
Test Data: Downlink (770 MHz) @ AGC+3 dBm 90.210 Table 
 

Max amplitude spur = 20 kHz off channel 
 
Less strict of: 29*log(fd2/11) or 50 dB attenuation; 29*log(202/11) = 45.26 dBc 

 

90.210(c)(2)
Channel 
Power 
(dBm)

Intermod 
Peak Power 

(dBm)

Limit of 
Mask C at 

Spur (dBm)
Margin (W)

Lower 28.77 -30.66 -16.49 14.17

 
 
Test Data: Downlink (770 MHz) @ AGC+3 dBm 90.219 Table 
 

90.219(d)(6)(i)
Channel 
Power 
(dBm)

Intermod 
Channel 

Power (dB)

Ant. System 
Loss (dB)

Ant. System 
Gain (dBi) ERP (dBm) Limit ERP 

(dBm) Margin (W)

Lower 28.77 -55.89 0.00 0.00 -27.12 -30.00 -2.88

Upper 28.77 -54.84 0.00 0.00 -26.07 -30.00 -3.93
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INTERMODULATION SPURIOUS EMISSIONS 
 
Test Data: Downlink (770 MHz) @ AGC+3 dBm Plot 
 

 
 
 
  

Ref  40 dBm Att  10 dB*

*

*

*

Offset  51 dB
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Center 770.00625 MHz Span 100 kHz10 kHz/
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1 Marker 1 [T1 ]
           25.31 dBm
   769.999519231 MHz

2

Marker 2 [T1 ]
          -30.66 dBm
   770.025320513 MHz

CH PWR     28.77 dBm
ACP Low   -55.89 dB 
ACP Up    -54.84 dB 
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INTERMODULATION SPURIOUS EMISSIONS 
 
Test Data: Uplink (802 MHz) @ AGC 90.210 Table 
 

Max amplitude spur = 20 kHz off channel 
 
Less strict of: 29*log(fd2/11) or 50 dB attenuation; 29*log(202/11) = 45.26 dBc 

 

90.210(c)(2)
Channel 
Power 
(dBm)

Intermod 
Peak Power 

(dBm)

Limit of 
Mask C at 

Spur (dBm)
Margin (W)

Lower 30.49 -23.27 -14.77 8.50

 
 
Test Data: Uplink (802 MHz) @ AGC 90.219 Table 
 

90.219(d)(6)(i)
Channel 
Power 
(dBm)

Intermod 
Channel 

Power (dB)

Ant. System 
Loss (dB)

Ant. System 
Gain (dBi) ERP (dBm) Limit ERP 

(dBm) Margin (W)

Lower 30.49 -53.38 0.00 0.00 -22.89 -30.00 -7.11

Upper 30.49 -51.25 0.00 0.00 -20.76 -30.00 -9.24
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INTERMODULATION SPURIOUS EMISSIONS 
 
Test Data: Uplink (802 MHz) @ AGC Plot 
 

 
 
 
  

Ref  40 dBm Att  10 dB*

*

Offset  51 dB
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Center 802.00625 MHz Span 100 kHz10 kHz/
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Marker 1 [T1 ]
           25.79 dBm
   802.012339744 MHz

2

Marker 2 [T1 ]
          -23.27 dBm
   802.025160256 MHz

CH PWR     30.49 dBm
ACP Low   -53.38 dB 
ACP Up    -51.25 dB 
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INTERMODULATION SPURIOUS EMISSIONS 
 
Test Data: Uplink (802 MHz) @ AGC+3 dBm 90.210 Table 
 

Max amplitude spur = 20 kHz off channel 
 
Less strict of: 29*log(fd2/11) or 50 dB attenuation; 29*log(202/11) = 45.26 dBc 

 

90.210(c)(2)
Channel 
Power 
(dBm)

Intermod 
Peak Power 

(dBm)

Limit of 
Mask C at 

Spur (dBm)
Margin (W)

Lower 30.91 -22.10 -14.35 7.75

 
 
Test Data: Uplink (802 MHz) @ AGC+3 dBm 90.219 Table 
 

90.219(d)(6)(i)
Channel 
Power 
(dBm)

Intermod 
Channel 

Power (dB)

Ant. System 
Loss (dB)

Ant. System 
Gain (dBi) ERP (dBm) Limit ERP 

(dBm) Margin (W)

Lower 30.91 -50.90 0.00 0.00 -19.99 -30.00 -10.01

Upper 30.91 -49.32 0.00 0.00 -18.41 -30.00 -11.59
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INTERMODULATION SPURIOUS EMISSIONS 
 
Test Data: Uplink (802 MHz) @ AGC+3 dBm Plot 
 

 
 
 
  

Ref  40 dBm Att  10 dB*

*

Offset  51 dB
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Marker 1 [T1 ]
           26.15 dBm
   802.012339744 MHz

2

Marker 2 [T1 ]
          -22.10 dBm
   802.025160256 MHz

CH PWR     30.91 dBm
ACP Low   -50.90 dB 
ACP Up    -49.32 dB 
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SPURIOUS EMISSIONS AT ANTENNA TERMINALS (CONDUCTED) 
 
Rule Part No.:  KDB 935210 s.4.7.3, FCC Part 2.1051(a), FCC Pt. 90.219(e)(3),  

FCC Pt. 90.210(c)(3) 
 

 
 
Requirements:  The more strict limit of the following must be met: 
 

 

 

 

 
 
Limit: 50 + 10*log(1) = 50 dBc = -20 dBm, (more strict than 90.219(e)(3) limit of -13 dBm) 
 
Test Procedure: KDB 935210 s.4.7.3, TIA 603-E 

 

 
 
Test Setup Block Diagram: KDB 935210 s.4.7.3 
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SPURIOUS EMISSIONS AT ANTENNA TERMINALS  
 
Test Data: Downlink Spurious Emissions Table 
 

Peak Spurious 
Level (dBm)

Limit of Mask C 
≥250% BW 

(dBm)
Margin (dBm)

-33.74 -20.00 13.74
 

 
Test Data: Downlink Spurious Emissions Plot 
 

 
 
  

Ref  40 dBm Att  0 dB*

*

*

Offset  51 dB
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Marker 1 [T1 ]
           29.74 dBm
   762.596153846 MHz

2

Marker 2 [T1 ]
          -33.74 dBm
     4.901121795 GHz

D1 -13 dBm
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SPURIOUS EMISSIONS AT ANTENNA TERMINALS  
 
Test Data: Uplink Spurious Emissions Table 
 

Peak Spurious 
Level (dBm)

Limit of Mask C 
≥250% BW 

(dBm)
Margin (dBm)

-30.89 -20.00 10.89
 

 
Test Data: Uplink Spurious Emissions Plot 
 

 
 
  

Ref  40 dBm Att  0 dB

RBW 100 kHz
VBW 300 kHz
SWT 820 ms*

*

Offset  51 dB

Start 30 MHz Stop 8.05 GHz802 MHz/
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           27.23 dBm
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FREQUENCY STABILITY  
 
Rule Part No.:  KDB 935210 s.4.8, FCC Part 2.1055(a)(1), FCC Pt. 90.219(e)(4)(i) 
 

 
 
Requirements:  FCC Part 2.1055(a)(1) 
 

 
 
Test Procedure: KDB 935210 s.4.8, FCC Part 2.1055(b), TIA 603-E 
 

 
 

 
 
Test Setup Block Diagram:  
 

 
 
 
RESULT: Not Applicable to EUT. 
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
 
Rule Part No.:  KDB 935210 s.4.9, FCC Part 2.1053(a), FCC Pt. 90.219(e)(3) 
 

 
 
Requirements:  The more strict limit of the following must be met: 
 

 

 

 

 
 
Limit: 50 + 10*log(Pw) = 50 dBc = -20 dBm, (more strict than 90.219(e)(3) limit of -13 dBm) 
 
Test Procedure: KDB 935210 s.4.7.3, TIA 603-E 
 

 

 
  

Applicant:  Radio Solutions, Inc. Table of Contents 
FCC ID:  2AHVP SB700M2A 
Report:  652AUT18TestReport_Rev1 Page 55 of 59 



 

FIELD STRENGTH OF SPURIOUS EMISSIONS  
 
Test Site Setup: 

 
EUT Orientation(s): 

 
 

Note: The tabulated data shows the results of the radiated field strength emissions test. The 
spectrum was scanned from the lowest frequency generated internally to at least the tenth 
harmonic of the fundamental.  This test was conducted in accordance with the standard listed 
above using the substitution method. Measurements were made at the test site of TIMCO 
ENGINEERING, INC. located at 849 NW State Road 45, Newberry, FL 32669. The measurements 
below represent the worst case of all the frequencies tested. 
 
Note: The six (6) highest emissions or more of each worst-case operational modes of the EUT are 
represented below. Emissions 20 dB below the limit are not required to be reported. 
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FIELD STRENGTH OF SPURIOUS EMISSIONS  
 
Test Data: Downlink Spurious Emissions Table 
 

Tuned 
Freq 
(MHz) 

Emission 
Frequency 

(MHz) 

Meter 
Reading 
(dBuV) 

Antenna 
Polarity 

Coax 
Loss 
(dB) 

Correction 
Factor 
(dB/m) 

Field 
Strength 
(dBuV/m) 

Distance 
(m) 

ERP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

770.00 0.01 2.97 H 18.90 18.47 40.34 3.00 -57.04 -20.00 37.04 
770.00 0.04 19.73 H 14.10 13.55 47.38 3.00 -50.00 -20.00 30.00 
770.00 0.07 0.03 H 11.80 11.79 23.62 3.00 -73.76 -20.00 53.76 
770.00 70.05 14.34 V 0.99 6.01 21.34 3.00 -76.04 -20.00 56.04 
770.00 85.58 12.99 H 1.11 9.86 23.96 3.00 -73.41 -20.00 53.41 
770.00 130.53 12.88 V 1.29 13.16 27.33 3.00 -70.04 -20.00 50.04 
770.00 156.96 12.27 H 1.43 16.60 30.30 3.00 -67.07 -20.00 47.07 
770.00 410.26 12.65 V 2.31 14.72 29.68 3.00 -67.70 -20.00 47.70 
770.00 489.74 12.97 H 2.62 16.80 32.39 3.00 -64.99 -20.00 44.99 
770.00 971.80 13.68 V 3.66 22.73 40.07 3.00 -57.31 -20.00 37.31 
770.00 2417.38 25.95 H 5.89 31.87 63.71 3.00 -33.67 -20.00 13.67 
770.00 2713.21 25.78 V 6.21 32.47 64.46 3.00 -32.92 -20.00 12.92 
770.00 4641.03 27.60 V 8.15 33.93 69.68 3.00 -27.70 -20.00 7.70 
770.00 5801.60 29.13 H 9.12 34.81 73.06 3.00 -24.32 -20.00 4.32 
770.00 7110.01 28.44 V 10.09 36.34 74.87 3.00 -22.51 -20.00 2.51 
770.00 7622.12 31.44 H 10.43 35.19 77.06 3.00 -20.32 -20.00 0.32 

 
Test Data: Uplink Spurious Emissions Table 
 

Tuned 
Freq 
(MHz) 

Emission 
Frequency 

(MHz) 

Meter 
Reading 
(dBuV) 

Antenna 
Polarity 

Coax 
Loss 
(dB) 

Correction 
Factor 
(dB/m) 

Distance 
(m) 

Field 
Strength 
(dBuV/m

) 

ERP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

802.00 0.01 4.87 H 18.90 18.04 3.00 41.81 -55.57 -20.00 35.57 
802.00 0.04 19.61 H 14.10 13.55 3.00 47.26 -50.12 -20.00 30.12 
802.00 0.07 0.54 H 11.80 11.79 3.00 24.13 -73.25 -20.00 53.25 
802.00 45.26 12.70 H 0.76 12.52 3.00 25.98 -71.39 -20.00 51.39 
802.00 70.87 15.74 V 1.00 6.09 3.00 22.83 -74.55 -20.00 54.55 
802.00 131.35 13.60 H 1.30 13.37 3.00 28.27 -69.11 -20.00 49.11 
802.00 131.35 13.31 V 1.30 13.37 3.00 27.98 -69.40 -20.00 49.40 
802.00 616.67 12.92 V 2.90 18.73 3.00 34.55 -62.83 -20.00 42.83 
802.00 635.90 13.60 H 2.94 19.25 3.00 35.79 -61.58 -20.00 41.58 
802.00 856.41 12.90 H 3.49 22.20 3.00 38.59 -58.79 -20.00 38.79 
802.00 894.87 13.02 V 3.55 21.71 3.00 38.28 -59.10 -20.00 39.10 
802.00 2360.49 26.05 V 5.82 31.92 3.00 63.79 -33.59 -20.00 13.59 
802.00 2371.87 25.79 H 5.83 31.91 3.00 63.53 -33.84 -20.00 13.84 
802.00 4663.78 28.49 V 8.16 33.90 3.00 70.55 -26.82 -20.00 6.82 
802.00 5403.37 28.39 H 8.79 34.36 3.00 71.54 -25.83 -20.00 5.83 
802.00 7041.83 28.44 V 10.04 36.20 3.00 74.68 -22.69 -20.00 2.69 
802.00 7531.09 29.72 H 10.38 35.89 3.00 75.99 -21.39 -20.00 1.39 
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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%  

Audio Frequency Response ±1.86dB  

Modulation limiting ±1.88%  

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% 

 

Rad Emissions Sub Meth up to 26.5GHz  
±2.14dB  

Adjacent channel power ±1.47dB (1) 

Transient Frequency Response ±1.88%  

Temperature ±1.0°C (1) 

Humidity ±5.0%  
 
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-0065-01  Black  
DC-2G Belden  BMBM-0065-01 07/18/16 07/18/18 

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

Coaxial Cable - BMBM-0061-02 RG400 Pasternack PE3582LF-24 BMBM-0061-02 01/31/17 01/31/19 

Antenna: Biconical 1096 Eaton 94455-1 1096 08/01/17 08/01/19 

Antenna: Log-Periodic 1122 Electro-Metrics LPA-25 1122 07/26/17 07/26/19 

Coaxial Cable - Chamber 3 cable set 
(backup) Micro-Coax 

Chamber 
3 cable set 
(backup) 

KMKM-0244-02 
KMKM-0670-01 
KFKF-0197-00 

N/A N/A 

CHAMBER Panashield 3M N/A 04/25/16 05/31/18 

Ant: Double-Ridged Horn/ETS Horn 1 ETS-Lindgren 3117 00035923 01/30/17 01/30/19 

Software: Field Strength Program Timco N/A Version 
4.10.7.0 N/A N/A 

Antenna: Passive Loop EMCO 6512 9706-1211 07/26/17 07/26/19 

EMI Test Receiver R & S  ESIB 40 Rohde & 
Schwarz ESIB 40 100274 08/18/16 08/18/18 

EMI Test Receiver R & S  ESU 40 Rohde & 
Schwarz ESU 40 100320 04/01/16 04/01/19 

Attenuator N 20dB 20W DC-12G Narda 768-20-SP 155 07/10/17 07/10/19 

Attenuator N 20dB 20W DC-12G Narda 768-20-SP 344 07/10/17 07/10/19 

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

Bore-sight Antenna Positioning Tower Sunol Sciences TLT2 N/A N/A N/A 

Terminator N 20W DC-18G Narda 8205 #14 04/06/17 04/06/19 

Attenuator N 30dB 100W DC-6G Pasternack PE7214-30 #109 05/24/17 05/23/19 

Splitter 1 – 1000 MHz MiniCircuits ZFSC-4-1-
BNC+ U115700825 N/A N/A 

Coaxial Cable – NMNM-0300-00 Yellow Insulated Wire 
Inc. n/a NMNM-0300-00 05/14/2018 05/14/2020 

Coaxial Cable – NMNM-0180-00 Aqua Micro-Coax UFB311A-0-
0720-50U50U 

225362-001 
(#100) 07/14/2016 07/14/2018 

Coaxial Cable – NMNM-0180-01 Aqua Micro-Coax UFB311A-0-
0720-50U50U 

225362-002 
(#101) 07/14/2016 07/14/2018 

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

END OF TEST REPORT 
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