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DIRECTIONS OF TEST 

 

1. This station carries out test task according to the national regulation of 

verifications which can be traced to National Primary Standards and BIPM. 

 

2. The test report merely corresponds to the test sample. It is not permitted to 

copy extracts of these test result without the written permission of the test 

laboratory. 

 

3. If there is any objection concerning the test, the client should inform the 

laboratory within 15 days from the date of receiving the test report. 
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1 Applicant information 
1.1 Client information 

Name: TowerIQ,Inc. 

Address: 13723 Riverport Drive C/O Potter Electric Signal Company Saint 

Louis, Missouri 63043 

1.2 Manufacturer and Factory 

Manufacture Name: Potter Elmdene SZ Branch 

Address: Room 1483A,Hangdu Plaza, No. 1006 Huafu road, Huahang 

Community, Huaqiang North Street, Futian District, Shenzhen Bank 

Name:China Merchants Bank, Head Office, Shenzhen,P.R.China 

Factory: Potter Elmdene SZ Branch 

Address: Room 1483A,Hangdu Plaza, No. 1006 Huafu road, Huahang 

Community, Huaqiang North Street, Futian District, Shenzhen Bank 

Name:China Merchants Bank, Head Office, Shenzhen,P.R.China 

2 General description of EUT 
2.1 Basic description of EUT 

Product Name: 
In-building 2-Way Emergency Radio Communication Enhancement 

Booster 

Product Model: TQ-Guardian B 

Adding Model: / 

Trade Name: 
 

Power Supply: AC 100~240V, 50/60Hz 

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 ~861MHz, Uplink: 806MHz ~ 816MHz 

Nominal Output 

Power: 

Downlink: 33dBm 

Uplink: 27dBm 

Nominal System  

Gain: 

Downlink: 80dB 

Uplink: 80dB 

EUT Operating 

Temperature: 
-20°C to +50°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. 
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NOTE 2: PS GuardBand : Downlink 768MHz~769MHz and Uplink 798MHz ~ 799MHz. 

NOTE 3: It's an indoor device, The EUT does not provide antenna by Manufacturer's statement, 

but it is required that the Antenna gain shall not exceed 3 dBi for Downlink and 9 dBi for 

Uplink when the project is used by Manufacturer's statement. 

2.2 Test signal modulation description

According to FCC PART 2.202 (g), Table of necessary bandwidths follow: 

2.2.1 Analog signals 

Emission 

Designator 
Description 

Modulation 

type 

M 

(modulaition 

Freq, kHz) 

R 

(Rate, 

baud) 

D 

(Deviation, 

kHz) 

K 

(numeric 

constant) 

S 

(Symbols) 

Bandwidth 

Calculation 

Necessary 

Bandwidth 

11K2F3E 

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 

2.2.2 Digital signals 

Emission 

Designator 
Description 

Modulation 

type 

M 

(modulaition 

Freq, kHz) 

R 

(Rate, 

baud) 

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 

21K0F1E 
Tetra 

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

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

5M00G7D 

Public 

Safety 

LTE 

8PSK -- 5000 -- 1 4 Bn=2RK/log2S 5000 

10M0G7D 

Public 

Safety 

LTE 

8PSK -- 10000 -- 1 4 Bn=2RK/log2S 10000

5M00G7W 

Public 

Safety 

LTE 

QAM -- 5000 -- -- 4 Bn=2R/log2S 5000 

10M0G7W 

Public 

Safety 

LTE 

QAM -- 10000 -- -- 4 Bn=2R/log2S 10000

5M00W7D 

Public 

Safety 

LTE 

OFDM -- - -- 16 -- Bn=312.5*K 5000 

10M0W7D 

Public 

Safety 

LTE 

OFDM -- - -- 32 -- Bn=312.5*K 10000
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5M00F9W 

Public 

Safety 

LTE 

QPSK -- 5000 -- 1 4 Bn=2RK/log2S 5000 

10M0F9W 

Public 

Safety 

LTE 

QPSK -- 10000 -- 1 4 Bn=2RK/log2S 10000

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, 

baud) 

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 

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

5M00F9W 
Public 

Safety LTE 
QPSK -- 5000 -- 1 4 Bn=2RK/log2S 5000 

10M0F9W 
Public 

Safety LTE 
QPSK -- 10000 -- 1 4 Bn=2RK/log2S 10000 
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2.3 Signal Booster control process 

2.3.1 System block 

 

Figure 2-1 System block diagram 

The block diagram is composed of the following units: 

Uplink input Power detector; 

Uplink output Power detector; 

Uplink PA switch integrated in PA; 

Downlink input Power detector; 

Downlink PA switch integrated in PA, and so on 

2.3.2 Signal control process 

Above is the system block diagram, this system can enhance mobile communication signal. In 

the downlink, the BTS signals are received by donor antenna of the repeater. After the duplexer, the 

signals are sent to the LNA module for pre-amplification and digital RF integrated module for 

digital fitering and frequency conversion. 

Then the DL signals will be sent to downlink PA to amplify power and filter via duplexer. 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 MT port 

integrated duplexer, the signals are sent to the LNA, integrated module for digital filtering, then to 

PA for power amplification and to duplexer. 

After that, the uplink signals are sent to the donor antenna for transmission back to the BTS. 
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3 Related documents 

FCC PART 2 (2020) 

FCC PART 90 (2020) 

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 
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4 Test result summary 

Test Item Test Requirements Test Method Reported N/A 

Test Frequency 

KDB 935210 D02 APPENDIX 

D/Table D.3, FCC PART 2.1057, 

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 

KDB 935210 D05 clause 4.3 

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 90.219 (e)(4)(ii)

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 2.1051 

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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5 About Signal Booster 

According to the basic information of EUT and FCC part 90.219 (a) and KDB 935210 D02 

APPENDIX A3.1 rules, this EUT belongs to PART 90 class B Industrial signal booster and it is a 

non SMR 

5.1 KDB 935210 D02 APPENDIX A3.1 

 
5.2 FCC part 90.219 (a) Definitions 

 
  



Report No.: E20210609628301-01-1-G1                           Application No.: E20210609628301-01 

 

Page 11 of 307 

 

6 Test modes 

Test modes 

TX mode: 

“OUTSIDE” port of the EUT is connected to the signal generator, “INSIDE” port 

is connected to the spectrum analyzer through attenuator, and the power of the 

EUT is turned on and signal is sent. 

 

RX mode: 

“INSIDE” port of the EUT is connected to the signal generator, “OUTSIDE” port 

is connected to the spectrum analyzer through attenuator, and the power of the 

EUT is turned on and signal is sent. 
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7 Laboratory 

The tests & measurements refer to this report were performed by Shenzhen EMC Laboratory 

of Guangzhou GRG Metrology & Test Co,. Ltd. 

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

Shenzhen, 518110, People’s Republic of China. 

P.C. : 518110 

Tel : 0755-61180008 

Fax : 0755-61180008 

 

8 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 Emission 

Horizontal 30MHz～1000MHz 4.3dB 

Horizontal 1GHz～18GHz 5.6dB 

Vertical 30MHz～1000MHz 4.3dB 

Vertical 1GHz～18GHz 5.6dB 

 

Measurement Uncertainty 

RF frequency ±6×10
-6

 

RF power conducted ±0.78dB 

Occupied channel bandwidth ±0.4% 

Unwanted emission, conducted ±0.68dB 

Humidity ±6% 

Temperature ±2℃ 

Note: This uncertainty represents an expanded uncertainty factor of k=2. 
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9 Equipments used during test 

Name of Equipment Manufacturer Model Serial Number 
Calibration 

Due 

Vector Signal Generator Agilent N5182A MY50142870 2021-10-08 

Signal Generator Agilent E4438C MY49072994 2022-05-15 

Vector Signal Generator R&S SMBV 100A 260996 2022-01-21 

Signal Generator R&S SMB 100A 109290 2022-01-11 

Spectrum analyzer R&S FSV30 104381 2022-02-21 

Spectrum analyzer R&S FSV30 103264 2021-11-23 

Spectrum analyzer Agilent N9020B MY59050667 2022-02-21 

Spectrum analyzer Agilent N9020A MY51285942 2022-05-15 

Power splitter WEINSCHEL 1580 SL767 2022-03-02 

SNS Series Noise Source Agilent 346B MY44422241 2022-05-15 

Frequency meter Suin SS7300 6E5042026 2022-04-23 

Voltage regulator Qingdaoqingzhi TDGC2J-5 GRGTAG2013026 / 

Digital multimeter Fluke F15B+ 44750292WS 2022-01-13 

Isolator 
China 

guangshun 
TG101A 700~800 121003889 / 

Attenuation 
Shanghaihua 

xiang 
DTS50-40dB-4G 11042234 / 

Temp & Humidity 

chamber 
HOSON HS01060SDF 191008401 2021-10-15 

Radiated emissions 

Receiver R&S ESU26 100526 2021-09-22 

Receiver R&S ESU40 100106 2022-04-05 

Bi-log Antenna Schwarzbeck VULB 9160 9160-3402 2021-10-08 

Bi-Log Antenna ETS-lindgren 3142C 75971 2021-12-18 

Horn Antenna Schwarzbeck BBHA9120 D286 2021-10-08 

Horn Antenna ETS 3117 C 00075824 2022-01-21 

Broadband Amplifiers Schwarzbeck BBV9718 00246 2021-09-22 

Semi-anechoic chamber ETS-lindgren 966(RFD-F/A-100) 3730 2021-10-01 
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10 Radio technical requirement specification 

10.1 Test Frequencies 

Test requirement: KDB 935210 D02 APPENDIX D/Table D.3 

FCC PART 2.1057 

ANSI C63.26-2015 Clause 5.1.2 

10.1.1 Requirements 

According 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 
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(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 ~861MHz, Uplink: 806MHz ~ 816MHz 

 

10.1.2 Result 

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

regulatory requirements. 

  



Report No.: E20210609628301-01-1-G1                           Application No.: E20210609628301-01 

 

Page 16 of 307 

 

10.2 Input Signals 

Test requirement: KDB 935210 D05 clause 4.1 

10.2.1 Requirements 

KDB 935210 D05 clause 4.1 

 

 

 

10.2.2 Result: 

This project is only reported and checked. 
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10.2.3 Input Signals screenshot 

10.2.3.1 700MHz Band 

10.2.3.1.1 LTE mode 

10.2.3.1.1.1 Channel Bandwidth: 5MHz 

10.2.3.1.1.1.1 Downlink 

 
Low Frequency: 760.5MHz 

 

 
Middle Frequency: 763MHz 
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High Frequency: 765.5MHz 

 

10.2.3.1.1.1.2 Uplink 

 
Low Frequency: 790.5MHz 
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Middle Frequency: 793MHz 

 

 
High Frequency: 795.5MHz 
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10.2.3.1.1.2 Channel Bandwidth: 10MHz 

 
Downlink Frequency: 763MHz 

 

 
Uplink Frequency: 793MHz 
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10.2.3.1.2 P25 Phase I(C4FM) mode 

10.2.3.1.2.1 Downlink 

 
Low Frequency: 768.00625MHz 

 

 
Middle Frequency: 771.5MHz 
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High Frequency: 774.99375MHz 

 

10.2.3.1.2.2 Uplink 

 
Low Frequency: 798.00625MHz 

 



Report No.: E20210609628301-01-1-G1                           Application No.: E20210609628301-01 

 

Page 23 of 307 

 

 
Middle Frequency: 801.5MHz 

 

 
High Frequency: 804.99375MHz 
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10.2.3.1.3 P25 Phase II(H-DQPSK) mode 

10.2.3.1.3.1 Downlink 

 
Low Frequency: 768.00625MHz 

 

 
Middle Frequency: 771.5MHz 
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High Frequency: 774.99375MHz 

 

10.2.3.1.3.2 Uplink 

 
Low Frequency: 798.00625MHz 
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Middle Frequency: 801.5MHz 

 

 
High Frequency: 804.99375MHz 
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10.2.3.1.4 Analog FM mode 

10.2.3.1.4.1 Downlink 

 
Low Frequency: 768.0125MHz 

 

 
Middle Frequency: 771.5MHz 
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High Frequency: 774.9875MHz 

 

10.2.3.1.4.2 Uplink 

 
Low Frequency: 798.0125MHz 
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Middle Frequency: 801.5MHz 

 

 
High Frequency: 804.9875MHz 
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10.2.3.2 800MHz Band 

10.2.3.2.1 P25 phase I mode 

10.2.3.2.1.1 Downlink 

 
Low Frequency: 851.00625MHz 

 

 
Middle Frequency: 856.0MHz 
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High Frequency: 860.99375MHz 

 

10.2.3.2.1.2 Uplink 

 
Low Frequency: 806.00625MHz 
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Middle Frequency: 811.0MHz 

 

 
High Frequency: 815.99375MHz 
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10.2.3.2.2 P25 phase II mode 

10.2.3.2.2.1 Downlink 

 
Low Frequency: 851.00625MHz 

 

 
Middle Frequency: 856.0MHz 
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High Frequency: 860.99375MHz 

 

10.2.3.2.2.2 Uplink 

 
Low Frequency: 806.00625MHz 
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Middle Frequency: 811.0MHz 

 

 
High Frequency: 815.99375MHz 
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10.2.3.2.3 Tetra mode 

10.2.3.2.3.1 Downlink 

 
Low Frequency: 851.0125MHz 

 

 
Middle Frequency: 856.0MHz 
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High Frequency: 860.9875MHz 

 

10.2.3.2.3.2 Uplink 

 
Low Frequency: 806.0125MHz 
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Middle Frequency: 811.0MHz 

 

 
High Frequency: 815.9875MHz 
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10.2.3.2.4 Analog FM mode 

10.2.3.2.4.1 Downlink 

 
Low Frequency: 851.0125MHz 

 

 
Middle Frequency: 856.0MHz 

 




