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Statement 
1. The report is invalid without "special seal for inspection and testing"; some copies are invalid; The report is 

invalid if it is altered or missing; The report is invalid without the signature of the person who prepared, reviewed 

and approved it. 

2. The sample information is provided by the client and responsible for its authenticity; The content of the report is 

only valid for the samples sent this time. 

3. When there are reports in both Chinese and English, the Chinese version will prevail when the language 

problems are inconsistent. 

4. If there is any objection concerning the report, please inform us within 15 days from the date of receiving the 

report. 

5. Without the agreement of the laboratory, the client is not authorized to use the test results for unapproved 

propaganda. 

6. The test report without CMA approval mark is only used for scientific research, teaching, internal quality control 

and other purposes. 

------------ The following blanks ------------ 
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1. Applicant information 
1.1. Client information 

Name: Comba Telecom Network Systems Limited 

Address: Flat/Rm 10, 3/F, Bio-Informatics Ctr, 2 Science Park West Avenue, HK Science Park, 
Pak Shek Kok, N.T. Hong Kong 

1.2. Manufacturer and Factory 

Manufacture Name: Comba Network Systems Company Limited 

Address: No. 10 Shenzhou Road, Guangzhou Science City, Guangzhou 510663, Guangdong, 
P.R.China 

Factory: Comba Telecom Technology (Guangzhou) Ltd. 

Address: No. 6 Jinbi Road, Economics and Technology Development District, Guangzhou, 
Guangdong, China 

2. General description of EUT 
2.1. Basic description of EUT 

Product Name: Public Safety Bi-directional Amplifier 

Product Model: RX78V2F-B-AC 

Adding Model: RX78V3-B 

Trade Name: Comba 

Power Supply: Typical working voltage: AC 110V, 50/60Hz 

Power cord: AC power cord 

Frequency Band: 700MHz Band: 
Downlink: 758MHz ~ 775MHz, Uplink: 788MHz ~805MHz 
800MHz Band: 
Downlink: 851MHz ~862MHz, Uplink: 806MHz ~ 817MHz

Nominal Output Power: Downlink: 33±1dBm 
Uplink: 27±1dBm 

Nominal System  
Gain: 

Downlink: 90±2dB 
Uplink: 90±2dB 

EUT 
OperatingTemperature: -33°C to +55°C 

Operating Humidity: 5% to 95% 

Antenna Type: N/A  
NOTE 1: This EUT is a Broadband device, which belongs to Class B signal booster. 
NOTE 2:  The EUT does not provide antenna by manufacturer's statement, butit is required that the sum of 

antenna gain and cable loss shall not exceed 3dBi for downlink and 9 dBi for uplink when the project is 
used by manufacturer's statement. 

NOTE 3: The original FCC ID number of this product is PX8RX78V2F-B, and the original report number is 
E202302036870-1. 



Report No.: E20240509968801-02-1 Page 8 of 415 

NOTE 4: According to the manufacturer's requirements, the purpose of this test is to add 1MHz to the original 
operating frequency range according to FCC rules, which means that the original 800MHz operating 
frequency range (Downlink: 851MHz~861MHz, Uplink: 806MHz~816MHz) has been changed to 
(Downlink: 851MHz~862MHz), Uplink: 806MHz ~ 817MHz)  

NOTE 5: According to the manufacturer's request, it is requested to supplement the content of the original report 
(report number: E202302036870-1) in this report. Therefore, for convenience, the test data from the 
original report will be added to Appendix A of this report. 

NOTE 6: The sample model for this test is the main model(RX78V2F-B-AC). 

------------ The following blanks ------------ 
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2.2. Signal Booster control process 
2.2.1. System block 

 
Figure 2-1 System block diagram

2.2.2. Signal control process 
In the downlink, the BTS signals are received by donor antenna of the repeater. After the circulator and the 

downlink filter, the signals are sent to the LNA module for pre-amplification and digital RF integrated module for 
digital filtering and frequency conversion. Then the DL signals will be sent to downlink PA to amplify power. 
After amplification, the signals are transmitted via the MT port to the service antenna.  

In the uplink, the mobile signals are received by the service antenna. After the circulator and the uplink filter, 
the signals are sent to the LNA, integrated module for digital filtering, then to PA for power amplification. After 
that, the uplink signals are sent to the donor antenna for transmission back to the BTS. 

 
------------ The following blanks ------------ 
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3. About the difference between Product Model 
According to the manufacturer'sstatement,the power, circuit design, wiring diagram, components and internal 

structure of RX78V2F-B-AC and RX78V3-B products are the same except for their different model names. 

------------ The following blanks ------------ 
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4. Test signal modulation description 
Refer to FCC PART 2.202 (g), Table of necessary bandwidths follow: 
4.1. Analog signals 

Emission 
Designator Description Modulation 

type 

M 
(modulaition 
Freq, kHz) 

R 
(Rate,baudsym/s) 

D 
(Deviation, 

kHz) 

K 
(numeric 
constant) 

S 
(Symbols) 

Bandwidth 
Calculation 

Necessary 
Bandwidth 

(kHz) 

11K0F3E 
Narrowband 
Analog FM 

Voice 
FM 3.0 -- 2.5 1.0 -- Bn=2M+2DK 11.0 

16K0F3E 
Wideband 

Analog FM 
Voice 

FM 3.0 -- 5.0 1.0 -- Bn=2M+2DK 16.0 

4.2. Digital signals 

Emission 
Designator Description Modulation 

type 

M 
(modulaition 
Freq, kHz) 

R 
(Rate,baudsym/s) 

D 
(Deviation, 

kHz) 

K 
(numeric 
constant) 

S 
(Symbols) Bandwidth Calculation Necessary 

Bandwidth 

8K10F1E 
P25 Phase I 

C4FM 
Voice 

4FSK -- 9600 1.8 0.916 4 Bn=(R/log2S)+2DK 8.1 

8K10F1D 
P25 Phase I 

C4FM 
Data 

4FSK -- 9600 1.8 0.916 4 Bn=(R/log2S)+2DK 8.1 

8K10F1W 
P25 Phase 
II H-CPM 
Voice/Data 

4FSK -- 9600 1.8 0.916 4 Bn=(R/log2S)+2DK 8.1 

9K80F1E 

P25 Phase 
II 

H-DQPSK 
Voice 

QPSK -- 12000 -- 0.817 4 Bn=2RK/log2S 9.8 

9K80F1D 

P25 Phase 
II 

H-DQPSK 
Data 

QPSK -- 12000 -- 0.817 4 Bn=2RK/log2S 9.8 

7K60FXE DMR 
Voice 4FSK -- 9600 1.8 0.778 4 Bn=(R/log2S)+2DK 7.6 

7K60FXD DMR Data 4FSK -- 9600 1.8 0.778 4 Bn=(R/log2S)+2DK 7.6 

21K0F1E Tetra Voice  -- 9600 -- 2.188 4 Bn=2RK/log2S 21.0 

21K0F1D Tetra Data  -- 9600 -- 2.188 4 Bn=2RK/log2S 21.0 

 
------------ The following blanks ------------ 
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NOTE: In the above test signal modes, the typical signal and the worst mode signal are used as representatives in 
this test. The specific test signal types are as follows: 

Emission 
Designator Description Modulation 

type 

M 
(modulaition 
Freq, kHz) 

R 
(Rate,baudsym/s) 

D 
(Deviation, 

kHz) 

K 
(numeric 
constant) 

S 
(Symbols) 

Bandwidth 
Calculation 

Necessary 
Bandwidth 

16K0F3E 
Wideband 

Analog FM 
Voice 

FM 3.0 -- 5.0 1.0 -- Bn=2M+2DK 16.0 

8K10F1D 
P25 Phase 
I C4FM 

Data 
4FSK -- 9600 1.8 0.916 4 Bn=(R/log2S)+2DK 8.1 

9K80F1D 

P25 Phase 
II 

H-DQPSK 
Data 

QPSK -- 12000 -- 0.817 4 Bn=2RK/log2S 9.8 

7K60FXD DMR Data 4FSK -- 9600 1.8 0.778 4 Bn=(R/log2S)+2DK 7.6 

21K0F1D Tetra Data  -- 9600 -- 2.188 4 Bn=2RK/log2S 21.0 

 
------------ The following blanks ------------ 
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5. Reference documents 
FCC PART 2(2/27/2024) 
FCC PART 90(2/27/2024) 
KDB 935210 D05 Indus Booster Basic Meas v01r04 
KDB 935210 D02 Signal Boosters Certification v04r02 
KDB 971168 D01 Power Meas License Digital Systems v03r01 
ANSI/TIA 603-E-2016 
ANSI/TIA-102.CAAA-E-2016 
ANSI C63.26-2015 

------------ The following blanks ------------ 
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6. Test result summary

Test Item Test Requirements Test Method Reported N/A 

Test Frequency 
KDB 935210 D02 APPENDIX 
D/Table D.3, ANSI C63.26-2015 
Clause 5.1.2 

/ Reported only 

Input Signals KDB 935210 D05 clause 4.1 / Reported only 

AGC Threshold KDB 935210 D05 clause 4.2 / Reported only 

Out of Band Rejection FCC PART 90.219 (a) 
FCC PART 90.219 (d)((7) 

KDB 935210 D05 
clause 4.3 ×  

Input VS output 
Comparison 

KDB 935210 D05 clause 4.4 
FCC PART 2.1049(c) 
FCC PART 90.210 
FCC PART 90.219 (e)(4)(ii) 
FCC PART 90.219 (e)(4)(iii) 

KDB 935210 D05 
clause 4.4 ×  

Mean power and 
amplifier/booster gain 

KDB 935210 D05 clause 4.5 
FCC PART 90.219 (e)(1) 

KDB 935210 D05 
clause 4.5 ×  

Noise Figure KDB 935210 D05 clause 4.6 
FCC PART 90.219 (e)(2) 

KDB 935210 D05 
clause 4.6 ×  

Out-of-band/out-of-block 
emissions

KDB 935210 D05 clause 4.7.2 
FCC PART 90.219 (d)(6)(i) 
FCC PART 90.219 (e)(3) 

KDB 935210 D05 
clause 4.7.2 ×  

Conducted spurious 
emissions

KDB 935210 D05 clause 4.7.3 
FCC PART 2.1051 
FCC PART 90.219 (e)(3) 

KDB 935210 D05 
clause 4.7.3 ×  

Frequency stability 

KDB 935210 D05 clause 4.8 
FCC PART 2 1055(a)(2) 
FCC PART 90.213 and 90.539 
FCC PART 90.219 (e)(4)(i) 

KDB 935210 D05/4.8 
FCC PART 2 1055(b) ×  

Radiated spurious 
emissions

KDB 935210 D05 clause 4.9 
FCC PART 2.1053 
FCC PART 90.219 (e)(3) 

KDB 935210 D05 
clause 4.9 
ANSIC63.26-2015/5.5  
ANSI/TIA 
603-E-2016 
ANSI/TIA-102.CAAA
-E-2016 

×  

NOTE: × mean that test needs to be performed. 
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7. About Signal Booster 
According to the basic information of EUT and FCC part 90.219 (a) and KDB 935210 D02 APPENDIXA3.1 

rules, this EUT belongs to PART 90 class B Industrial signal booster and it is a non SMR. 
 

7.1. KDB 935210 D02 APPENDIXA3.1 

 

7.2. FCC part 90.219 (a) Definitions 
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8. Test modes 

Test modes 

Downlink mode: 

spectrum analyzer through attenuator, and the power of the EUT is turned on and signal is 
sent. 
 
Uplink mode: 

nnected to the 
spectrum analyzer through attenuator, and the power of the EUT is turned on and signal is 
sent. 

------------ The following blanks ------------ 
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9. Laboratory 
9.1. Laboratory 

The tests & measurements refer to this report were performed by Shenzhen EMC Laboratory of Guangzhou GRG 
Metrology &TEST GROUP CO.,LTD. 

Testing Certificate Number: 2861.01 

Add. : No.1301 Guanguang Road Xinlan Community, Guanlan Street, Longhua District Shenzhen, 518110, 
 

P.C. : 518110 

Tel : 0755-61180008 

Fax : 0755-61180008 

9.2. Accreditations 
Our laboratories are accredited and approved by the following approval agencies according to ISO/IEC 17025. 

USA A2LA(Certificate #2861.01) 

The measuring facility of laboratories has been authorized or registered by the following approval agencies. 

Canada ISED (Company Number: 24897, CAB identifier:CN0069) 

USA FCC (Registration Number: 759402, Designation Number:CN1198) 

Copies of granted accreditation certificates are available for downloading from our web site, 
http://www.grgtest.com 

------------ The following blanks ------------ 
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10. Measurements uncertainty 
Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the 

EUT as specified in CISPR 16-4-2: 

Measurement Frequency Uncertainty 

Radiated spurious 
emissions 

Horizontal 30MHz 1000MHz 4.3dB 

Horizontal 1GHz 18GHz 5.6dB 

Vertical 30MHz 1000MHz 4.3dB 

Vertical 1GHz 18GHz 5.6dB 

Measurement Uncertainty 

RF frequency 6.0×10-6 

RF power conducted 0.78dB 

Occupied channel bandwidth 0.40% 

Unwanted emission, conducted 0.68dB 

Humidity 6.0% 

Temperature 2.0  
Note: This uncertainty represents an expanded uncertainty factor of k=2. 

------------ The following blanks ------------ 
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11. Test instrument equipment and accessory equipment during test 
11.1. Test instrument equipment 

Name of Equipment Manufacturer Model Serial Number Calibration Due Calibration 
period 

Vector Signal Generator Agilent N5182A MY50142870 2025-04-19 1 year 

Vector Signal Generator R&S SMBV 100B 101965 2024-07-12 1 year 

Vector Signal Generator R&S SMBV 100A 260996 2024-10-16 1 year 

Signal Generator R&S SMB 100A 109290 2024-10-16 1 year 

Spectrum analyzer R&S FSV30 104381 2024-10-13 1 year 

Spectrum analyzer R&S FSV30 103264 2024-08-23 1 year 

Spectrum analyzer Keysight N9010B MY56460128 2024-10-27 1 year 

NFA Series Noise Figure 
Analyzer Agilent N8973A MY45272551 2024-11-08 1 year 

SNS Series Noise Source Agilent N4000A MY53232432 2025-02-21 1 year 

Frequency meter Suin SS7300 66C04014 2024-12-26 1 year 

AC variable frequency 
power supply GuangzhouYUXI YT-11010 4550 2025-01-11 1 year 

Receiver R&S ESU26 100526 2025-03-28 1 year 

Receiver R&S ESU40 100106 2024-08-30 1 year 

Bi-log Antenna Schwarzbeck VULB 9168 01303 2024-07-22 1 year 

Horn Antenna Schwarzbeck BBHA9120D 286 2024-08-26 1 year 

Horn Antenna Schwarzbeck BBHA9120D 02492 2024-07-15 1 year 

Horn Antenna ETS 3117 C 00075824 2024-12-02 1 year 

Broadband Amplifiers Schwarzbeck BBV 9718 C 00073 2024-08-10 1 year 

Semi-anechoic chamber ETS-lindgren 966(RFD-F/A-100) 3730 2026-09-12 3 year 

Temp & Humidity 
chamber OTS ZB-TY800H 180810001 2024-06-19 1 year 

11.2. Test accessory equipment 

Name of Equipment Manufacturer Model Serial Number Calibration Due Calibration 
Period 

Power splitter WEINSCHEL 1580 SL767 2024-12-24 1 year 

Attenuation Shanghaihua 
xiang DTS10-40-4BNCJK 18112301 2024-08-08 1 year 

Voltage regulator Qingdaoqingzhi TDGC2J-5 GRGTAG2013026 / / 
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12. Radio technical requirement specification 
12.1. Test Frequencies 

Test requirement: KDB 935210 D02 APPENDIX D/Table D.3 
FCC PART 2.1057 
ANSI C63.26-2015 Clause 5.1.2 

12.1.1. Requirements 
Reference to FCC regulations, FCC part 2.1057, ANSI C63.26-2015 clause 5.1.2 and KDB 935210 D02 

Appendix D / table D.3 have relevant frequency band requirements. 
(1) FCC PART 2.1057 

 
(2) ANSI C63.26-2015 Clause 5.1.2 

 
 



Report No.: E20240509968801-02-1 Page 21 of 415 

(3) KDB 935210 D02 APPENDIX D/Table D.3 

 

The EUT will utilize bands: 

700MHz Band: 
Downlink: 758MHz ~ 775MHz, Uplink: 788MHz ~ 805MHz 

800MHz Band: 
Downlink: 851MHz ~ 862MHz, Uplink: 806MHz ~ 817MHz 

12.1.2. Result 
This project is only reported and checked, the frequency range of this EUT meets the above regulatory 

requirements. 
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12.2. Input Signals 

Test requirement: KDB 935210 D05 clause 4.1 

12.2.1. Requirements 
KDB 935210 D05 clause 4.1 

 

 
 

12.2.2. Result: 

Test Date (yy-mm-dd): 2024-05-14 

Normal condition: Temp:25.3 , Humid: 42%, Atmospheric Pressure:101kpa 

Supply Voltage: AC 110V, 50Hz 

This project is only reported and checked. 
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12.2.3. Input Signals screenshot 
12.2.3.1. 800MHz Band (Downlink: 861MHz ~862MHz, Uplink: 816MHz ~ 817MHz) 
12.2.3.1.1. P25 phase I (C4FM) 
12.2.3.1.1.1. Downlink 

Low Frequency: 861.00625MHz 
 

High Frequency: 861.99375MHz 
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12.2.3.1.1.2. Uplink 

Low Frequency: 816.00625MHz 
 

High Frequency: 816.99375MHz 
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12.2.3.1.2. P25 phase II (H-DQPSK) 
12.2.3.1.2.1. Downlink 

Low Frequency: 861.00625MHz 
 

High Frequency: 861.99375MHz 
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12.2.3.1.2.2. Uplink 

Low Frequency: 816.00625MHz 
 

High Frequency: 816.99375MHz 
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12.2.3.1.3. DMR 
12.2.3.1.3.1. Downlink 

Low Frequency: 861.00625MHz 
 

High Frequency: 861.99375MHz
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12.2.3.1.3.2. Uplink 

Low Frequency: 816.00625MHz 
 

High Frequency: 816.99375MHz 
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12.2.3.1.4. Analog FM 
12.2.3.1.4.1. Downlink 

Low Frequency: 861.0125MHz 
 

High Frequency: 861.9875MHz 
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12.2.3.1.4.2. Uplink 

Low Frequency: 816.0125MHz 
 

High Frequency: 816.9875MHz 
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12.2.3.1.5. Tetra 
12.2.3.1.5.1. Downlink 

Low Frequency: 861.0125MHz 
 

High Frequency: 861.9875MHz
 


