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Job No: GZEM1406002679RF  

1 GENERAL INFORMATION 

1.1  Client Information 

Applicant Name: Digital Antenna Inc. 

Applicant Address: 5325 NW 108th Avenue, Sunrise, FL 33351, U S A 

Manufacturer: Digital Antenna Inc. 

Address of Manufacturer: 5325 NW 108th Avenue, Sunrise, FL 33351, U S A 

1.2  General Description of E.U.T. 

Product Name: Dual Band Direct Connect Amplifier, Bi-directional signal Booster 

Model No.: DA4600-M(with mini UHF connectors) 

Power Supply: AC 100-240V 50/60Hz 1.0A 

Test power: Model No.:GM36-100250-1 

Input: AC 100-240V 50/60Hz 1.0A 

Output:DC12V 2.5A 

Operating Temperature: -10 °C to +40°C 

Operating Humidity: ≤ 95% 

1.3  Details of E.U.T. 

Type of Modulation GSM 

Emission Designator: GXW(GSM) 

Frequency Band: Band1: 

Downlink: 869MHz to 894MHz  

Uplink: 824MHz to 849MHz 

Band2: 

Downlink 1930MHz to 1990MHz  

Uplink: 1850MHz to 1910MHz 

Nominal Power Output: 17dBm for downlink  ( 17dBm± 2dB& ≥17dBm) 

0 dBm for Uplink         (0dBm± 2dB) 

Nominal System Gain: 23dB for downlink  

23dB for Uplink  

1.4  Product Description 

Digital Antenna’s direct connect cell amplifier provides maximum gain for more range on 850 
and 1900MHz networks,PowerLogic boosters improve transimit and receive signals and can 
be used in a variety of applications including boats,vehicles,M2M,homes and offices. 

1.5  Standards Applicable for Testing 

The standard used was FCC Part20.21,FCC Part22,FCC Part24,FCC Part2 

Refer to the KDB Pub for general guidance of 《《《《 935210 D03 Signal Booster 

Measurements v02r01 》》》》 
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1.6 Test Location 

All tests were performed at: 

SGS-CSTC Standards Technical Services Co., Ltd., Guangzhou EMC Laboratory,  

198 Kezhu Road, Scientech Park, Guangzhou Economic & Technology Development District, 

Guangzhou, China 510663 

Tel: +86 20 82155555 Fax: +86 20 82075059  
No tests were sub-contracted. 

2 TEST SUMMARY 

Test Item Test Requirement Test Method Result 

Anthorized Frequency Band FCC Part20.21(e)(3) 
KDB 935210 D03 v02r01 

Section7.1 
PASS 

Maximum Power and Gain 
FCC Part20.21(e)(8) 

(i)(B) &(i)(C) &(i)(D) 

KDB 935210 D03 v02r01 

Section7.2 & Section 7.3 
PASS 

Intermodulation 
FCC Part20.21(e)(8) 

(i)(F) 

KDB 935210 D03 v02r01 

Section7.4 
PASS 

Out-of-Band Emissions 
FCC Part20.21(e)(8) 

(i)(E) 

KDB 935210 D03 v02r01 

Section7.5 
PASS 

Conducted Spurious 

Emissions 

FCC Part2.1051 

FCC Part22.917(a) 

FCC Part24.238(a) 

KDB 935210 D03 v02r01 

Section7.6 
PASS 

Noise Limits 

FCC Part20.21(e)(8) 

(i)(A) &20.21(e)8(l) 

20.21(e)(8)(i)(A) 
(1)Noise Limit 

20.21(e)(8)(i)(A) 
(2)(i) Maximum 
Noise Limit:Fixed 

20.21(e)(8)(i)(A) 
(2)(ii) Maximum 
Noise Limit:Mobile 

20.21(e)(8)(i)(H) 
Tranmit Power Off 
Limit,Transmit 
Power Off timing. 

KDB 935210 D03 v02r01 

Section7.7 

N/A 

(remark1) 

Uplink Inactivity 
FCC Part20.21(e)(8) 

(i)(I) 

KDB 935210 D03 v02r01 

Section7.8 

N/A 

(remark2) 

Variable Gain 
FCCPart20.21(e)(8) 

(i)(C)(1) & (C)(H) 

KDB 935210 D03 v02r01 

Section7.9 
PASS 

Occupied Bandwidth FCC Part2.1049 
KDB 935210 D03 v02r01 

Section7.10 
PASS 
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Oscillation Detection 
FCC Part20.21(e)(8)(ii) 

(A) 

KDB 935210 D03 v02r01 

Section7.11 
PASS 

Ratiated Spurious FCC Part2.1053 
KDB 935210 D03 v02r01 

Section7.12 
PASS 

Spectrum Block Filtering FCC 20.21(e)(8)(i)(B) 
KDB 935210 D03 v02r01 

Section7.13 

N/A 

(remark3) 

Remark: 

Tx:  In this whole report Tx (or tx) means Transmitter. 

Rx: In this whole report Rx (or rx) means Receiver. 

N/A(remark1):  

Pre the test data on page 48,the noise is below -70dBm/MHz(“Transmit Power OFF 
Mode”)therefore is by default complicant to the variable Uplink Noise Power Tests, Variable 

Downlink Noise Power Tests,and Noise timing tests.These tests are not applicable. 

N/A(remark2): Pre rule20.21e…if nosie is less than -70dBm/MHz(“Transmit Power OFF Mode”) 

The EUT will not shut off,therefore this test will not be performed. 

N/A(remark3):This only applies to devices utilizing spectrum block filtering. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page:          4 of 39 

 

3 TEST RESULTS 

3.1   E.U.T. test conditions 

Input Voltage: AC 120V 

Temperature: 22°C ~26°C 

Humidity: 46%~56% RH 

Atmospheric Pressure: 990~1005mbar 

Test Requirement: The RF output power of the EUT was measured at the antenna 
port, by adjusting the input power of signal generter to drive the 
EUT to get to maximum output power point and keep the EUT at 
maximum gain setteing for all tests. The device should be tested 
on downlink. 

Remark: 

Digital Antenna’s direct connect cell amplifier provides maximum gain for more range on 
850 and 1900MHz networks,PowerLogic boosters improve transimit and receive signals 
and can be used in a variety of applications including boats,vehicles,M2M,homes and 
offices..   

So the Equipment belongs to the consumer signal booster.  
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3.2 TEST PROCEDURE & MEASUREMENT DATA 

Test Modulation and Frequency 
 

1.Downlink: 869MHz to 894MHz 

Modulation Lowest frequency Middle frequency Highest frequency 

GSM 869.6. 881.5 893.4 
 
2.Uplink: 824MHz to 849MHz 

Modulation Lowest frequency Middle frequency Highest frequency 

GSM 824.6 836.5 848.4 
 
3.Downlink: 1930MHz to 1990MHz 

Modulation Lowest frequency Middle frequency Highest frequency 

GSM 1930.6 1960 1989.4 
 
4.Uplink: 1850MHz to 1910MHz 

Modulation Lowest frequency Middle frequency Highest frequency 

GSM 1850.6 1880 1909.4 
 

Remark:  
1) We test the downlink and uplink in the lowest band; the middle band; the hightest band and 

test the respective frequency as above table; 
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General Test Setup: 
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3.2.1 AUTHORIZED FREQUENCY BAND 

Test Date: 2014-09-10 to 2014-09-17 

Test Requirement: FCC Part20.21(e)(3) 

  

 FCC Part20.21(e)(3) Frequency Bands. Consumer Signal Boosters must 
be designed and manufactured such that they only operate on the 
frequencies used for the provision of subscriber-based services under 
parts 22 (Cellular), 24 (Broadband PCS), 27 (AWS-1, 700 MHz Lower A-
E Blocks, and 700 MHz Upper C Block), and 90 (Specialized Mobile 
Radio) of this chapter. The Commission will not certificate any Consumer 
Signal Boosters for operation on part 90 of this chapter (Specialized 
Mobile Radio) frequencies until the Commission releases a public notice 
announcing the date Consumer Signal Boosters may be used in the 
band. 

Test Method: KDB 935210 D03 v02r01 Section7.1 

EUT Operation:  

Status: Drive the EUT to maximum output power.  

Conditions: Normal conditions 

Application: Cellular Band RF output ports 

Test Configuration:  

 
Fig.1 RF Output Power test configuration 

Test 
Procedure: 
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Measurement Record: 

For the band1: 

Downlink:869MHz to 894MHz 

 

 

Remark:output power is lower than the rate power 3dB,Using three markers identify the CMRS band edges 
and the frequency with the highest power.  

 

Uplink:824MHz to 849MHz 

 

 

Remark:output power is lower than the rate power 3dB,Using three markers identify the CMRS band edges 
and the frequency with the highest power.  

 

 

For the band2: 

Downlink:1930MHz to 1990MHz 

 

 

Remark:output power is lower than the rate power 3dB,Using three markers identify the CMRS band edges 
and the frequency with the highest power.  

 

Uplink:1850MHz to 1910MHz 

 

 

Remark:output power is lower than the rate power 3dB,Using three markers identify the CMRS band edges 
and the frequency with the highest power.  
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3.2.2 MAXIMUM POWER AND GAIN 

Test Date: 2014-09-10 to 2014-09-17 

Test Requirement: FCC Part20.21(e)(8) (i)(B) & (i)(C) & (i)(D) 

 (B) Bidirectional Capability. Consumer Boosters must be able to provide 
equivalent uplink and downlink gain and conducted uplink power output that is at 
least 0.05 watts. One-way consumer boosters (i.e., uplink only, downlink only, 
uplink impaired, downlink impaired) are prohibited. Spectrum block filtering may 
be used provided the uplink filter attenuation is not less than the downlink filter 
attenuation, and where RSSI is measured after spectrum block filtering is 
applied referenced to the booster's input port for each band of operation. 

(C) Booster Gain Limits.  

(1) The uplink gain in dB of a consumer booster referenced to its input and 
output ports shall not exceed −34 dB—RSSI + MSCL. 

(i) Where RSSI is the downlink composite received signal power in dBm at 
the booster donor port for all base stations in the band of operation. RSSI is 
expressed in negative dB units relative to 1 mW. 

(ii) Where MSCL (Mobile Station Coupling Loss) is the minimum coupling   
loss in dB between the wireless device and input port of the consumer booster. 
MSCL must be calculated or measured for each band of operation and provided 
in compliance test reports. 

(2) The uplink and downlink maximum gain of a Consumer Booster referenced 
to its input and output ports shall not exceed the following limits: 

(i) Fixed Booster maximum gain shall not exceed 6.5 dB + 20 Log10 
(Frequency) 

(ii) Where, Frequency is the uplink mid-band frequency of the supported 
spectrum bands in MHz. 

(iii) Mobile Booster maximum gain shall not exceed 50 dB when using an   
inside antenna (e.g., inside a vehicle), 23 dB when using direct contact coupling 
(e.g., cradle-type boosters), or 15 dB when directly connected (e.g., boosters 
with a physical connection to the phone). 

(D) Power Limits. A booster's uplink power must not exceed 1 watt composite 
conducted power and equivalent isotropic radiated power (EIRP) for each band 
of operation. Composite downlink power shall not exceed 0.05 watt (17 dBm) 
conducted and EIRP for each band of operation. Compliance with power limits 
will use instrumentation calibrated in terms of RMS equivalent voltage. 

  

Test Method: KDB 935210 D03 v02r01 Section7.2 & Section7.3 

EUT Operation:  

Status: Drive the EUT to maximum output power.  

Conditions: Normal conditions 

Application: Cellular Band RF output ports 

Test Configuration:  
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Figure.1 RF Output Power and gain test configuration 
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Test Procedure: 1.For measure the maximum power: 

 
2.For measure the gain: 

 

Test limit: 1.Maximum output power:  

1)17-30dBm for Uplink 

2)17dBm for downlink 

2Maximum gain:23dB 

Remarks:it belongs to 23 dB when using direct contact coupling (e.g., 
cradle-type boosters). 
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Measurement Record: 

1.Maximum output power: 

    For downlink: 

Frequency band and 

Modulation 

Input 

level 

(dBm) 

Maximum 

Output 

power 

Maximum 

gain(dB) 

Limit  

Output 

power(dBm) 
Gain(dB) 

869MHz to 

894MHz  

GSM    

≤17 ≤23 
AWGN    

1930MHz to 

1990MHz 

GSM    

AWGN    

 

For uplink:  

Frequency band and 

Modulation 

Input 

level 

(dBm) 

Maximum 

Output 

power 

(dBm) 

Maximum 

gain(dB) 

Limit 

(dBm) 

Output 

power(dBm) 
Gain(dB) 

824MHz to 

849MHz  

GSM    

17-30 ≤23 
AWGN    

1850MHz to 

1910MHz 

GSM    

AWGN    

 

 

Remark: 

1)Scan all operating frequency band,finally marker the Maximum output power point,and 

record in the above table. 

2)Gain=outpower-inputpower 
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3.2.3  INTERMODULATION 

Test Date:  

Test Requirement: FCC Part20.21(e)(8)(i)(F) 

 (F) Intermodulation Limits. The transmitted intermodulation products of a 
consumer booster at its uplink and downlink ports shall not exceed the 
power level of −19 dBm for the supported bands of operation. Compliance 
with intermodulation limits will use boosters operating at maximum gain and 
maximum rated output power, with two continuous wave (CW) input signals 
spaced 600 kHz apart and centered in the pass band of the booster, and 
with a 3 kHz measurement bandwidth. 

Test Method: KDB 935210 D03 v02r01 Section7.4 

EUT Operation:  

Status: Drive the EUT to maximum output power.  

Conditions: Normal conditions 

Application: Cellular Band RF output ports 

Test Configuration:  

 
Figure 2:Intermodulation product instrumentation test setup 
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Test 
Procedure: 

 

Test limit -19dBm in a 3kHz RBW 

 
 

Measurement Record: 
For the Band1: 

Set the center frequency of the operating band,other frequency offset 600kHz from the center frequency 

1)test in the downlink: 

 

2)test in the uplink: 

 

 
For the Band2: 

Set the center frequency of the operating band,other frequency offset 600kHz from the center frequency 

1)test in the downlink: 

 

2)test in the uplink: 
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3.2.4  OUT-OF-BAND EMISSIONS 

Test Date:  

Test Requirement: FCC Part20.21(e)(8)(i)(E) 

 (E) Out of Band Emission Limits. Booster out of band emissions (OOBE) 
shall be at least 6 dB below the FCC's mobile emission limits for the 
supported bands of operation. Compliance to OOBE limits will utilize high 
peak-to-average CMRS signal types. 

Test Method: KDB 935210 D03 v02r01 Section7.5 

EUT Operation:  

Status: Drive the EUT to maximum output power. 

Conditions: Normal conditions 

Application: Cellular Band RF output ports 

Test Configuration:  

 
Figure1 Out-of –band emissions 

 

Test Procedure: 
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Test limit: P1-6-(43 + 10 log(P2))=-19dBm 

P1=power in dBm,P2=power in Watts 

 

Measurement Record: 
 

1.Downlink: 869MHz to 894MHz 

1.1 GSM Mode: 

1.1.1 one signal input —Lower Edge 

 

1.1.2 one signal input — Upper Edge 

 

 
 
2.Uplink: 824MHz to 849MHz 

 

2.1 GSM Mode: 

2.1.1 one signal input —Lower Edge 

 

2.1.2 one signal input — Upper Edge 

 

 

 
3.Downlink: 1930MHz to 1990MHz 

1.1 GSM Mode: 

1.1.1 one signal input —Lower Edge 

 

1.1.2 one signal input — Upper Edge 

 

 
 
4.Uplink: 1850MHz to 1910MHz 

 

2.1 GSM Mode: 

2.1.1 one signal input —Lower Edge 

 

2.1.2 one signal input — Upper Edge 
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3.2.5 CONDUCTED SPURIOUS EMISSIONS 

Test Date:  

Test Requirement: FCC Part22.917(a),FCC Part24.238(a) 

 22.917(a) Out of band emissions. The power of any emission outside of 
the authorized operating frequency ranges must be attenuated below the 
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. 
 
24.238(a) Out of band emissions. The power of any emission outside of 
the authorized operating frequency ranges must be attenuated below the 
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. 
 

Test Method: FCC part 2.1051 & KDB 935210 D03 v02r01 Section7.6 

EUT Operation:  

Status: Drive the EUT to maximum output power. 

Conditions: Normal conditions 

Application: Enclosure 

Test Configuration:  

 

Figure1 Conducted Spurious emissions 
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Test Procedure: 

 

 

Test limit: P1-(43 + 10 log(P2))=-13dBm 

P1=power in dBm,P2=power in Watts 
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Measurement Record: 

Input the AWGN with a 99% occupied bandwidth of 4.1MHz operation  with a center frequency 
corresponding to the center of the CMRS band under test. 

1.For the Band1: 

  1.1 test in the downlink: 

   30MHz to 868MHz 

 

895MHz to 1GHz 

 

1GHz to 10GHz 

 

 
  1.2 test in the uplink: 

   30MHz to 823MHz 

 

850MHz to 1GHz 

 

1GHz to 10GHz 

 

 
 2.For the Band2: 

  1.1 test in the downlink: 

   30MHz to 1GHz 

 

1GHz to 1929MHz 

 

1991MHz to 20GHz 

 

 
  1.2 test in the uplink: 

   30MHz to 1GHz 

 

1GHz to 1849MHz 

 

1911MHz to 20GHz 
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3.2.6 NOISE LIMITS 

Test Date:  

Test Requirement: FCC Part20.21(e)(8) 

(i)(A) &20.21(e)8(l) 

20.21(e)(8)(i)(A) (1)Noise Limit 

20.21(e)(8)(i)(A) (2)(i) Maximum Noise Limit:Fixed 

20.21(e)(8)(i)(A) (2)(ii) Maximum Noise Limit:Mobile 

20.21(e)(8)(i)(H) Tranmit Power Off Limit,Transmit Power Off timing. 

 (A) Noise Limits. (1) The transmitted noise power in dBm/MHz of 
consumer boosters at their uplink and downlink ports shall not exceed 
−103 dBm/MHz—RSSI. 

(i) Transmit Power Off Mode. When the consumer booster cannot 
otherwise meet the noise and gain limits defined herein it must operate 
in “Transmit Power OFF Mode.” In this mode of operation, the uplink 
and downlink noise power shall not exceed −70 dBm/MHz and uplink 
gain shall not exceed the lesser of 23 dB or MSCL. 

(2)The transmitted maxmum noise power in dBm/MHz of consumer 
boosters at  their uplink and downlinks ports shall not exceed the 
following limits: 

(i)Fixed booster maximum noise power shall not exceed -
102.5dBm/MHz+20log10(Frequency),where Frequency is the uplink   

Mid-band frequency of the supported spectrum bands in MHz. 

(ii)Mobile booster maximum noise power shall not exceed -
59dBm/MHz. 

 

Test Method: KDB 935210 D03 v02r01 Section7.7 

  

EUT Operation:  

Status:  Uplink and Downlink  Maximum Noise Power 

Conditions: Normal conditions 

Application: Cellular Band RF output ports 

Test Configuration:  

 

Test Procedure:  
a) Connect the EUT to the test equipment as shown in Figure 3. Begin with 
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the uplink output connected to the spectrum analyzer.  

b) Set the spectrum analyzer RBW to 1 MHz with the VBW ≥ 3 × RBW.  

c) Select the power averaging (RMS) detector and trace average over at least 

100 traces.  

d) Set the center frequency of the spectrum analyzer to the center of the 

CMRS band under test with the span ≥ 2 × the CMRS band.  

e) Measure the maximum transmitter noise power level.  

f) Save the spectrum analyzer plot as necessary for inclusion in the final test 

report.  

g) Repeat 7.7b) to 7.7f) for all operational uplink and downlink bands.  

h) Connect the EUT to the test equipment as shown in Figure 4 for uplink and 

Figure 5 for downlink. Ensure the coupled path of the RF coupler is 

connected to the spectrum analyzer.  

i) Configure the signal generator for 4.1 MHz AWGN operation for uplink test 

and 200 kHz 99% OBW AWGN for downlink test.  

j) Set the spectrum analyzer RBW for 1 MHz with the VBW ≥ 3 × RBW with 

an RMS AVERAGE detector with at least 100 trace averages.  

k) Set the center frequency of the spectrum analyzer to the center of the 

CMRS band under test with the span ≥ 2 × the CMRS band. This shall include 

all spectrum blocks in the particular CMRS band under test (see Annex A). i) 

For uplink noise measurements, set the spectrum analyzer center frequency for 

the uplink band under test and tune the signal generator to the center of the 

paired downlink band.  

ii) For downlink noise measurements, set the spectrum analyzer to the center 

of the downlink band and tune the signal generator to the upper or lower band-

edge of the same band, ensuring that the maximum noise power is being 

measured.  

 

l) Measure the maximum transmitter noise power level when varying the 

downlink signal generator output level from −90 dBm to −20 dBm in 1 dB 

steps within the RSSI dependent region and 10 dB steps outside the RSSI-

dependent region, report the six values closest to the limit with at least two 

points within the RSSI-dependent region of the limit. See noise limit in Annex 

D.  

m) Repeat 7.7h) through 7.7l) for all operational uplink and downlink bands.  

n) Variable uplink noise timing is to be measured as follows.  

o) Set the spectrum analyzer to the uplink frequency to be measured.  

p) Set the span to 0 Hz with a sweep time of 10 seconds.  

q) Set the power level of the signal generator to the lowest level of the RSSI 

dependent noise.  

r) Select MAX HOLD and increase the power level of the signal generator by 

10 dB for mobile boosters and 20 dB for fixed boosters.  

s) Ensure that the uplink noise decreases to the specified level within 1 second 

for mobile devices and 3 seconds for fixed devices.9F10  

t) Repeat 7.7n) to 7.7s) for all operational uplink and downlink bands.  

u) Include plots and summary table in test report.  

p) Set the span to 0 Hz with a sweep time of 10 seconds.  

q) Set the power level of the signal generator to the lowest level of the RSSI 

dependent noise.  

r) Select MAX HOLD and increase the power level of the signal generator by 

10 dB for mobile boosters and 20 dB for fixed boosters.  

s) Ensure that the uplink noise decreases to the specified level within 1 second 

for mobile devices and 3 seconds for fixed devices.9F10  

t) Repeat 7.7n) to 7.7s) for all operational uplink and downlink bands.  

u) Include plots and summary table in test report.  
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Test limit: Due to the low gain nature of the design,the maximum noise 

power never exceeds the power off limit.This number is recorded and 

plotted against the injected DL power(RSSI).At RSSI of -42dBm,the 

device goes into by pass mode .Since the noise power in the uplink and 

downlink path was below the noise limit of -70dBm/MHz, it is consider 

meeting the Variable uplinke noise limit without further testing. 
 

Measurement Record: 

1.1 Maximum Uplink Noise Test (Noise Power off limit) 

   824MHz to 849MHz 

 

1850MHz to 1910MHz 

 

 

 1.2 Maximum Downlink Noise Test (Noise Power off limit) 

   869MHz to 894MHz 

 

1930MHz to 1990MHz 

 

 

1.3 Noise limit Variable  

   869MHz to 894MHz RSSI 

 

1930MHz to 1990MHz RSSI 

 

 

 

1.4 Noise limit Variable RSSI 

   824MHz to 849MHz RSSI 

 

1850MHz to 1910MHz RSSI 

 

1.5  Test in the downlink 

Frequency band 

(MHz) 

Measured 

Noise(dBm) 

Limit 

(dBm) 

Margin 

(dB) 

Result 

 

869-894MHz  -70   

1930-1990MHz  -70   

2.Test in the uplink 

Frequency band 

(MHz) 

Measured 

Noise(dBm) 

Limit 

(dBm) 

Margin 

(dB) 

Result 

824-849MHz  -70   

1850-1910MHz  -70   
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Remarks: 

 

Summary 

Booster Noise limit: 

As demonstrated in the Booster Noise limit plot,the measured noise power is under the 

Maximum noise power limit for Fixed and Mobile operation,hence meeting the requirement 

for both Fixed and Mobile. 

Booster Noise Timing: 

Frequency band 

(MHz) 

Fixed Limit 

(sec) 

Mobile Limit 

(sec) 

Measure 

Noise Timing 

Over limit 

(dB) 

824-849MHz 3 1 NA Pass 

1850-1915MHz 3 1 NA Pass 

Since the noise power in the uplink and downlink path was below the noise limit of -

70dBm/MHz,it is consider meeting the variable uplink noise limit without further testing. 
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3.2.7 UPLINK INACTIVITY 

Test Date:  

Test Requirement: FCC Part20.21(e)(8)(i)(I) 

 (I) Uplink Inactivity. When a consumer booster is not serving an active 
device connection after 5 minutes the uplink noise power shall not exceed 
−70 dBm/MHz. 

Test Method: KDB 935210 D03 v02r01 Section7.8 

Remark: If noise is less than -70dBm/MHz(“Transmit power OFF mode” then EUT 
will not shut off,therefore this test can skip) 
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3.2.8 Variable Gain 

Test Date:  

Test Requirement: FCC Part20.21(e)(8)(i)(C)(1) & (C)(H) 

 (C) Booster Gain Limits. (1) The uplink gain in dB of a consumer booster 
referenced to its input and output ports shall not exceed −34 dB—RSSI + 
MSCL 

Test Method: KDB 935210 D03 v02r01 Section7.9 

  

EUT Operation:  

Status: Drive the EUT to maximum output power. . 

Conditions: Normal conditions 

Application: Cellular Band RF output ports 

Test Configuration:  
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Test Procedure: 

 

Test Limit: −34 dB—RSSI + MSCL 

Measurement Record: 

1.Test in the Uplink(824-849MHz) 

RSSI(dBm) 
MSCL 

(dB) 

Gain Limit 

(dB) 

P(in) 

(dBm) 

P(out) 

(dBm) 

Gain 

(dB) 

Over Limit 

(dB) 

       

       

       

       

       

       

2.Test in the Uplink(1850-1910MHz) 

RSSI(dBm) 
MSCL 

(dB) 

Gain Limit 

(dB) 

P(in) 

(dBm) 

P(out) 

(dBm) 

Gain 

(dB) 

Over Limit 

(dB) 
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3.Variable uplink Gain timing test results 

  

Frequency band 

(MHz) 

Measured Timing 

(Seconds) 

Limit 

(Seconds) 

Over limit 

824-849MHz  1.0  

1850-1910MHz  1.0  
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3.2.9 OCCUPIED BANDWIDTH 

Test Date:  

Test Requirement: FCC Part2.1049 

Test Method: FCC part 2.1049 

 The spectral shape of the output should look similar to input for all 
modulations. 

EUT Operation:  

Status: Drive the EUT to maximum output power. . 

Conditions: Normal conditions 

Application: Cellular Band RF output ports 

Test Configuration:  

 
Fig.1. Conducted Spurious Emissions test configuration 

Test Procedure: a) Set the spectrum analyzer RBW 300 Hz or >1%&<2% emission 
bandwidth of carrier. 

b) Capture the trace of input signal; 

c) Connect the equipment as illustrated; 

d) Capture the trace of output signal; 

Test Date:  

Test Requirement: FCC Part2.1049 

Test Method: FCC part 2.1049 

 The spectral shape of the output should look similar to input for all 
modulations. 

EUT Operation:  

Status: Drive the EUT to maximum output power. . 

Conditions: Normal conditions 

Application: Cellular Band RF output ports 

Test Configuration:  

 
Fig.1. Conducted Spurious Emissions test configuration 

Test Procedure: a) Set the spectrum analyzer RBW 300 Hz or >1%&<2% emission 
bandwidth of carrier. 
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b) Capture the trace of input signal; 

c) Connect the equipment as illustrated; 

d) Capture the trace of output signal; 

Measurement Record: 
1.Downlink: 869MHz to 894MHz 
 

1.1 GSM Mode: 

1.1.1 lowest frequency– Input 

 

1.1.2 lowest frequency-- Output 

 

 
 

1.1.3 middle frequency-- Input 
  

 

1.1.4 middle frequency-- Output 

 

 
 

1.1.5 highest frequency—Input 

 

1.1.6 highest frequency--Output 

 

 
2.Downlink: 1930MHz to 1990MHz 
 

1.1 GSM Mode: 

1.1.1 lowest frequency– Input 

 

1.1.2 lowest frequency-- Output 

 

 
 

1.1.3 middle frequency-- Input 
  

 

1.1.4 middle frequency-- Output 

 

 
 

1.1.5 highest frequency—Input 

 

1.1.6 highest frequency--Output 
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3.uplink: 824MHz to 849MHz 
 

1.1 GSM Mode: 

1.1.1 lowest frequency– Input 

 

1.1.2 lowest frequency-- Output 

 

 
 

1.1.3 middle frequency-- Input 
  

 

1.1.4 middle frequency-- Output 

 

 
 

1.1.5 highest frequency—Input 

 

1.1.6 highest frequency--Output 

 

 
4.uplink: 1850MHz to 1910MHz 
 

1.1 GSM Mode: 

1.1.1 lowest frequency– Input 

 

1.1.2 lowest frequency-- Output 

 

 
 

1.1.3 middle frequency-- Input 
  

 

1.1.4 middle frequency-- Output 

 

 
 

1.1.5 highest frequency—Input 

 

1.1.6 highest frequency--Output 
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3.2.10 OSCILLATION DETECTION 

 

Test Date:  

Test Requirement: FCC Part20.21(e)(8)(ii)(A) 

 (A) Anti-Oscillation. Consumer boosters must be able to detect and mitigate 
(i.e., by automatic gain reduction or shut down), any oscillations in uplink 
and downlink bands. Oscillation detection and mitigation must occur 
automatically within 0.3 seconds in the uplink band and within 1 second in 
the downlink band. In cases where oscillation is detected, the booster must 
continue mitigation for at least one minute before restarting. After five such 
restarts, the booster must not resume operation until manually reset. 

Test Method: KDB 935210 D03 v02r01 Section7.11 

EUT Operation:  

Status: Test the EUT uplink and downlink were fed back up 

Conditions: Normal conditions 

Application: Cellular Band RF output ports 

Test Configuration:  
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Test 
Procedure: 

 

 

Test limit: within 0.3 seconds in the uplink band and within 1 second in the downlink band 
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Measurement Record: 

1.1 Uplink detection time test results 

1.1.1 824-849MHz 

 

1.1.2 1850-1910MHz 

 

 

1.2 Downlink detection time test results 

1.2.1 869-894MHz 

 

1.2.2 1930-1990MHz 

 

 

1.3 Uplink restart time test results 

1.3.1 824-849MHz 

 

1.3.2 1850-1910MHz 

 

 

 

1.4 Downlink restart time test results 

1.4.1 869-894MHz 

 

1.4.2 1930-1990MHz 

 

 

 

1.5Uplink restart Count test results 

1.5.1 824-849MHz 

 

1.5.2 1850-1910MHz 

 

 

 

 

1.6 Downlink restart Count test results 

1.6.1 869-894MHz 

 

1.6.2 1930-1990MHz 
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1.Test in the downlink for detection time: 

Frequency band 

(MHz) 

Measured Time 

(mS) 

Limit 

(mS) 

Over limit 

824-849MHz  1000  

1850-1910MHz  1000  

 

2.Test in the uplink for detection time: 

Frequency band 

(MHz) 

Measured Time 

(mS) 

Limit 

(mS) 

Over limit 

869-894MHz  300  

1930-1990MHz  300  

 

3.Test in the downlink for restart time: 

Frequency band 

(MHz) 

Measured Time 

(S) 

Limit 

(S) 

Over limit 

824-849MHz  ≥60  

1850-1910MHz  ≥60  

 

4.Test in the uplink for restart time: 

Frequency band 

(MHz) 

Measured Time 

(S) 

Limit 

(S) 

Over limit 

869-894MHz  ≥60  

1930-1990MHz  ≥60  

5. Test in the uplink for restart count  

Frequency band 

(MHz) 

Restart 

(S) 

Limit 

(S) 

Over limit 

869-894MHz  ＜5  

1930-1990MHz  ＜5  

6. Test in the downlink for restart count 

Frequency band 

(MHz) 

Restart 

(S) 

Limit 

(S) 

Over limit 

869-894MHz  ＜5  

1930-1990MHz  ＜5  
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3.2.11 RADIATED SPURIOUS EMISSIONS 

Test Date:  

Test Requirement: FCC part 22.917(a) & FCC part 24.238(a) 

 22.917(a) Out of band emissions. The power of any emission outside of 
the authorized operating frequency ranges must be attenuated below the 
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. 
 
24.238(a) Out of band emissions. The power of any emission outside of 
the authorized operating frequency ranges must be attenuated below the 
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. 
 

Test Method: FCC part 2.1053 

ANSI/TIA-603-C-2004 

EUT Operation:  

Status: Drive the EUT to maximum output power. 

Conditions: Normal conditions 

Application: Enclosure 

Test Configuration:  

9 kHz to 30 MHz emissions:  
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30MHz to 1GHz emissions: 

 

 

 

1GHz to 40GHz emissions: 
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Test Procedure: 1. Test the background noise level with all the test facilities; 

2. Keep one transmitting path, all other connectors shall be connected by 
normal power or RF leads; 

3. Select the suitable RF notch filter to avoid the test receiver or spectrum 
analyzer produce unwanted spurious emissions; 

4. Keep the EUT continuously transmitting in max power; 

5. Read the radiated emissioins of the EUT enclosure. 

Radiated Emissions Test Procedure: 

 
a) Connect the equipment as illustrated. 

b) Adjust the spectrum analyzer for the following settings: 

1) Resolution Bandwidth = 100 kHz for spurious emissions below 1 GHz, and 1 MHz for 
spurious emissions above 1GHz. 

2) Video Bandwidth = 300 kHz for spurious emissions below 1 GHz, and 3 MHz for 
spurious emissions above 1 GHz. 

3) Sweep Speed slow enough to maintain measurement calibration. 

4) Detector Mode = Positive Peak. 

c)  Place the transmitter to be tested on the turntable in the standard test site, The 
transmitter is transmitting into a nonradiating load that is placed on the turntable. The RF 
cable to this load should be of minimum length. 

d)  Measurements shall be made from30MHz to 10 tims of fundamental carrier, except for 
the region close to the carrier equal to ± the carrier bandwidth. 

e)  Key the transmitter without modulation or normal modulation base the standard. 

f)  For each spurious frequency, raise and lower the test antenna from 1 m to 4 m to obtain a 
maximum reading on the spectrum analyzer with the test antenna at horizontal polarity. 
Then the turntable should be rotated 360° to determine the maximum reading. Repeat this 
procedure to obtain the highest possible reading. Record this maximum reading. 

g)  Repeat step f) for each spurious frequency with the test antenna polarized vertically. 
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h)  Reconnect the equipment as illustrated. 

i)  Keep the spectrum analyzer adjusted as in step b). 

j)  Remove the transmitter and replace it with a substitution antenna (the antenna should be 
half-wavelength for each frequency involved). The center of the substitution antenna should 
be approximately at the same location as the center of the transmitter. At the lower 
frequencies, where 

the substitution antenna is very long, this will be impossible to achieve when the antenna is 
polarized vertically. In such case the lower end of the antenna should be 0.3 m above the 
ground. 

k) Feed the substitution antenna at the transmitter end with a signal generator connected to 
the antenna by means of a nonradiating cable. With the antennas at both ends horizontally 
polarized, and with the signal generator tuned to a particular spurious frequency, raise and 
lower the test antenna to 

obtain a maximum reading at the spectrum analyzer. Adjust the level of the signal generator 
output until the previously recorded maximum reading for this set of conditions is obtained. 
This should be done carefully repeating the adjustment of the test antenna and generator 
output. 

l) Repeat step k) with both antennas vertically polarized for each spurious frequency. 

m) Calculate power in dBm into a reference ideal half-wave dipole antenna by reducing the 
readings obtained in steps k) and l) by the power loss in the cable between the generator 
and the antenna, and further corrected for the gain of the substitution antenna used relative 
to an ideal half-wave dipole 

antenna by the following formula: 

Pd(dBm) = Pg(dBm) – cable loss (dB) + antenna gain (dB) 

where: 

Pd is the dipole equivalent power and 

Pg is the generator output power into the substitution antenna. 

NOTE: It is permissible to use other antennas provided they can be referenced to a dipole. 

NOTE: Effective radiated power (e.r.p) refers to the radiation of a half wave tuned dipole 

instead of an isotropic antenna. There is a constant difference of 2.15 dB between e.i.r.p. 

and e.r.p. 

e.r.p (dBm) = e.i.r.p. (dBm) – 2.15 
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Measurement Record: 

 
No emissions were detected within 20dB below the limit for the Downlink direction. 

No emissions were detected within 20dB below the limit for the Uplink direction. 

Remark:  

The cabinet radiation was measured with the equipment transmitting a CW signal into a non-

radiating 50 Ohm load at maximum output power on a signal frequency . 

Measured were performed in the lowest, middle and hightest frequency for : the Downlink & Uplink. 

The spectrum was searched from 9KHz to 26GHz (10th Harmonic) for downlink & Uplink; 

 


