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Conducted Spurious Emissions / Upper 700 MHz / Downlink / 9 kHz ~ 150 kHz 

 

 

Conducted Spurious Emissions / Upper 700 MHz / Downlink / 150 kHz ~ 30 MHz 
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Conducted Spurious Emissions / Upper 700 MHz / Downlink / 30 MHz ~ 745.9 MHz 

 

 

Conducted Spurious Emissions / Upper 700 MHz / Downlink / 756.1 MHz ~ 2 GHz 
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Conducted Spurious Emissions / Upper 700 MHz / Downlink / 2 GHz ~ 4 GHz 

 

 

Conducted Spurious Emissions / Upper 700 MHz / Downlink / 4 GHz ~ 6 GHz 
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Conducted Spurious Emissions / Upper 700 MHz / Downlink / 6 GHz ~ 8 GHz 

 

 

Conducted Spurious Emissions / Upper 700 MHz / Downlink / 763 MHz ~ 775 MHz 
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Conducted Spurious Emissions / Upper 700 MHz / Downlink / 793 MHz ~ 805 MHz 

 

 

Conducted Spurious Emissions / Upper 700 MHz / Downlink / 1.559 GHz ~ 1.610 GHz 
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Conducted Spurious Emissions / Cellular / Downlink / 9 kHz ~ 150 kHz 

 

 

Conducted Spurious Emissions / Cellular / Downlink / 150 kHz ~ 30 MHz 
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Conducted Spurious Emissions / Cellular / Downlink / 30 MHz ~ 868 MHz 

 

 

Conducted Spurious Emissions / Cellular / Downlink / 895 MHz ~ 1 GHz 
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Conducted Spurious Emissions / Cellular / Downlink / 1 GHz ~ 10 GHz 
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Conducted Spurious Emissions / AWS-1 / Downlink / 9 kHz ~ 150 kHz 

 

 

Conducted Spurious Emissions / AWS-1 / Downlink / 150 kHz ~ 30 MHz 
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Conducted Spurious Emissions / AWS-1 / Downlink / 30 MHz ~ 2.109 GHz 

 

 

Conducted Spurious Emissions / AWS-1 / Downlink / 2.156 GHz ~ 10 GHz 
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Conducted Spurious Emissions / AWS-1 / Downlink / 10 GHz ~ 26.5 GHz 
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Conducted Spurious Emissions / Broadband PCS / Downlink / 9 kHz ~ 150 kHz 

 

 

Conducted Spurious Emissions / Broadband PCS / Downlink / 150 kHz ~ 30 MHz 
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Conducted Spurious Emissions / Broadband PCS / Downlink / 30 MHz ~ 1.929 GHz 

 

 

Conducted Spurious Emissions / Broadband PCS / Downlink / 1.996 GHz ~ 10 GHz 
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Conducted Spurious Emissions / Broadband PCS / Downlink / 10 GHz ~ 26.5 GHz 
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5.7. NOISE LIMITS 

Test Requirements:  

§20.21(e)(8)(i)(A) NOISE LIMITS. 

(1) The transmitted noise power in dBm/MHz of consumer boosters at their uplink port shall not exceed −103 

dBm/MHzㅷRSSI. RSSI (received signal strength indication expressed in negative dB units relative to 1 mW) is the 

downlink composite received signal power in dBm at the booster donor port for all base stations in the band of 

operation. 

(2) The transmitted maximum noise power in dBm/MHz of consumer boosters at their uplink and downlink ports 

shall not exceed the following limits: 

(i) Fixed booster maximum noise power shall not exceed −102.5 dBm/MHz + 20 Log10 (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−59 dBm/MHz. 

(iii) Compliance with Noise limits will use instrumentation calibrated in terms of RMS equivalent voltage, and 

with booster input ports terminated or without input signals applied within the band of measurement. 

 

§20.21(e)(8)(i)(H) Transmit Power Off Mode (uplink and downlink noise power). 

When the consumer booster cannot otherwise meet the noise and gain limits defined herein it must operate in 

ㅽTransmit Power Off Mode.ㅾ In this mode of operation, the uplink and downlink noise power shall not exceed −70 

dBm/MHz and both uplink and downlink gain shall not exceed the lesser of 23 dB or MSCL. 

 

Test Procedures: 

Measurements were in accordance with the test methods section 7.7 of KDB 935210 D03 v04r04. 

7.7.1 Maximum transmitter noise power level  
a) Connect the EUT to the test equipment as shown in Figure 3. Begin with the uplink output (donor) port 

connected to the spectrum analyzer. When measuring downlink noise, connect the downlink output (server) port 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 b) to f) for all operational uplink and downlink bands.  

h) Connect the EUT to the test equipment as shown in Figure 4 for uplink noise power measurement in the 

presence a downlink signal. Affirm the coupled path of the RF coupler is connected to the spectrum analyzer. 
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i) Configure the signal generator for AWGN operation with a 99% OBW of 4.1 MHz.  

j) Set the spectrum analyzer RBW for 1 MHz, VBW ㎹ 3 RBW, with a power averaging (rms) 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 Appendix A). 

l) 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.  

m) Measure the maximum transmitter noise power level while varying the downlink signal generator output level 

from −90 dBm to −20 dBm, as measured at the input port (i.e., downlink signal level at the booster donor port 

node of Figure 4), in 1 dB steps inside the RSSI-dependent region, and in 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 Appendix D for noise limits graphs. 
n) Repeat h) through m) for all operational uplink bands.  

 

7.7.2 Variable uplink noise timing  

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

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

c) Set the power level of signal generator to the lowest level of the RSSI-dependent noise. 

d) Select MAX HOLD and increase the power level of signal generator by 10 dB for mobile boosters, and 20 dB for 

fixed boosters. 

e) Confirm that the uplink noise decreases to the specified level within 1 second for mobile devices, and within 3 

seconds for fixed devices. 

f) Repeat a) to e) for all operational uplink bands.  

g) Include plots and summary table in test report. 
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Note1. Test limit is according to ㅺFrequency Dependent Limitsㅻ line of figure in Note3.  

- Limit in -90 dBm to -103 dBm/MHz - (-102.5 dBm/MHz + 20 log10(f)), RSSI range 
: -102.5 dBm/MHz + 20 log10(f) 

- Limit in -103 dBm/MHz - (-102.5 dBm/MHz + 20 log10(f)) to -33 dBm, RSSI range 
: -103 dBm/MHzㅷRSSI 

- Limit in -33 dBm to -10 dBm RSSI range: -70 dBm/MHz 
- Timing limit is according to fixed devices 3 second limit in section 7.7.2 of KDB 935210 D03 
# (f) is the uplink mid-band frequency of the operating frequency bands (in MHz). 

 

Note2. Tests refer to following noise limit in appendix D of KDB 935210 D03 v04r04. 
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Test Result:  

Tabulated Result of Uplink Maximum Transmitter Noise Power Level 

Band Freqeuncy (MHz) Limit (dBm/MHz) Noise Level (dBm/MHz) 

Lower 700 MHz 712.256  -45.51  -48.88  

Upper 700 MHz 781.522  -44.64  -48.14  

Cellular 826.050  -44.05  -45.05  

AWS-1 1737.540  -37.73  -38.39  

Broadband PCS 1853.900  -37.01  -37.85  

 

Tabulated Result of Downlink Maximum Transmitter Noise Power Level 

Band Freqeuncy (MHz) Limit (dBm/MHz) Noise Level (dBm/MHz) 

Lower 700 MHz 737.000  -45.15  -46.90  

Upper 700 MHz 740.720  -44.98  -47.42  

Cellular 880.550  -43.60  -45.14  

AWS-1 2141.410  -35.92  -37.55  

Broadband PCS 1967.310  -36.64  -38.78  
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Tabulated Result of Variable Uplink Noise Power 
Band RSSI (dBm) Freqeuncy (MHz) Limit (dBm/MHz) Noise Level (dBm/MHz) 

Lower 700 MHz 

-90.00  710.096  -45.51  -49.170  
-80.00  710.924  -45.51  -49.227  
-60.00  705.308  -45.51  -49.331  
-70.00  711.032  -45.51  -49.347  
-45.49  712.508  -57.51  -61.600  
-46.49  710.744  -56.51  -60.876  

Upper 700 MHz 

-44.36  781.610  -58.64  -60.380  
-45.36  780.466  -57.64  -59.840  
-51.36  781.918  -51.64  -53.925  
-46.36  781.720  -56.64  -58.937  
-47.36  781.786  -55.64  -57.978  
-53.36  781.654  -49.64  -52.007  

Cellular 

-45.95  824.450  -57.05  -58.092  
-46.95  831.150  -56.05  -57.436  
-90.00  824.750  -44.05  -45.445  
-47.95  824.700  -55.05  -56.446  
-60.00  831.350  -44.05  -45.534  
-80.00  830.600  -44.05  -45.594  

AWS-1 

-46.27  1749.690  -56.73  -56.798  
-47.27  1750.050  -55.73  -55.823  
-70.00  1752.300  -37.73  -38.033  
-80.00  1750.500  -37.73  -38.112  
-90.00  1750.410  -37.73  -38.117  
-48.27  1750.320  -54.73  -55.279  

Broadband PCS 

-60.99  1864.820  -42.01  -42.492  
-61.99  1864.170  -41.01  -41.524  
-57.99  1865.340  -45.01  -45.569  
-65.99  1864.430  -37.01  -37.574  
-51.99  1864.170  -51.01  -51.596  
-70.00  1864.040  -37.01  -37.601  

 
Tabulated Result of Variable Uplink Noise Timing 

Band Freqeuncy (MHz) Limit (ms) Noise Timing (ms) 

Lower 700 MHz 707.000  

3 000  

110.00  

Upper 700 MHz 781.500  50.00 

Cellular 836.500  30.00  

AWS-1 1732.500  20.00  

Broadband PCS 1882.500  60.00  
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Plot data of Maximum transmitter noise power level 

Maximum noise level / Lower 700 MHz / Uplink 

 
 

Maximum noise level / Upper 700 MHz / Uplink 
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Maximum noise level / Cellular / Uplink 

 

 

Maximum noise level / AWS-1 / Uplink 
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Maximum noise level / Broadband PCS / Uplink 
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Maximum noise level / Lower 700 MHz / Downlink 

 

 

Maximum noise level / Upper 700 MHz / Downlink 
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Maximum noise level / Cellular / Downlink 

 

 

Maximum noise level / AWS-1 / Downlink 
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Maximum noise level / Broadband PCS / Downlink 
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Plot data of Variable Uplink Noise Timing 

Uplink Noise Timing / Lower 700 MHz 

 
 

Uplink Noise Timing / Upper 700 MHz 
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Uplink Noise Timing / Cellular 

 

 

Uplink Noise Timing / AWS-1 
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Uplink Noise Timing / Broadband PCS 

 

  



 

The report shall not be (partly) reproduced except in full without approval of the laboratory. 

Report No. HCT-RF-2407-FC034-R1 

F-TP22-03 (Rev. 06) Page 168 of 242 

5.8. UPLINK INACTIVITY 

Test Requirements:  

§ 20.21(e)(8)(i)(I) NOISE LIMITS (Uplink). 

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 Procedures: 

Measurements were in accordance with the test methods section 7.8 of KDB 935210 D03 v04r04. 

a) The uplink output (donor) port connected to the spectrum analyzer.  

b) Select the power averaging (rms) detector.  

c) Set the spectrum analyzer RBW for 1 MHz with the VBW ㎹ 3 RBW.  

d) Set the center frequency of the spectrum analyzer to the center of the uplink operational band.  

e) Set the span for 0 Hz with a single sweep time for a minimum of 330 seconds.  

f) Start to capture a new trace using MAX HOLD.  

g) After approximately 15 seconds, turn on the EUT power.  

h) After the full spectrum analyzer trace is complete, place a MARKER on the leading edge of the pulse, then use the 

DELTA MARKER METHOD to measure the time until the uplink becomes inactive.  

i) Affirm that the noise level is below the uplink inactivity noise power limit, as specified by the rules.  

j) Capture the plot for inclusion in the test report.  

k) Measure noise using procedures in a) to f).  

l) Repeat d) through k) for all operational uplink bands.  

 

Note1. Test limit is applied both time (5 minutes) and level (-70 dBm/MHz) in § 20.21(e)(8)(i)(A) 
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Test Result: 

Tabulated Result of Uplink Inactivity 

Band Frequency (MHz) Limit (s) inactivity time (s) 

Lower 700 MHz 707.00  

3 000  

178.90  

Upper 700 MHz 781.50 178.50 

Cellular 836.50  178.30  

AWS-1 1732.50  176.40  

Broadband PCS 1882.50  176.60  

 

Tabulated Result of Uplink Inactivity Noise 

Band Frequency (MHz) Limit (dBm/MHz) Noise Level (dBm/MHz) 

Lower 700 MHz 724.89  

-70  

-103.70  

Upper 700 MHz 780.47  -100.69  

Cellular 819.75  -101.02  

AWS-1 1734.84  -100.65  

Broadband PCS 1898.36  -99.37  
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Plot data of Inactivity timing 

Inactivity Timing / Lower 700 MHz 

 
 

Inactivity Timing / Upper 700 MHz 
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Inactivity Timing / Cellular 

 

 

Inactivity Timing / AWS-1 
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Inactivity Timing / Broadband PCS 
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Plot data of Inactivity Noise Level 

Inactivity Noise Level / Lower 700 MHz 

 
 

Inactivity Noise Level / Upper 700 MHz 
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Inactivity Noise Level / Cellular 

 

 

Inactivity Noise Level / AWS-1 
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Inactivity Noise Level / Broadband PCS 
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5.9. VARIABLE BOOSTER GAIN 

Test Requirements:  

§20.21(e)(8)(i)(C)(1) BOOSTER GAIN LIMITS (Variable gain) 

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

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. 

 

§20.21(e)(8)(i)(H) TRANSMIT POWER OFF MODE (Uplink gain). 

When the consumer booster cannot otherwise meet the noise and gain limits defined herein it must operate in 

ㅽTransmit Power Off Mode.ㅾ In this mode of operation, the uplink and downlink noise power shall not exceed −70 

dBm/MHz and both uplink and downlink gain shall not exceed the lesser of 23 dB or MSCL. 

 

Test Procedures: 

Measurements were in accordance with the test methods section 7.9 of KDB 935210 D03 v04r04. 

7.9.1 Variable gain  
a) Connect the EUT to the test equipment as shown in Figure 5 with the uplink output (donor) port connected to 

signal generator #1. Affirm that the coupled path of the RF coupler is connected to the spectrum analyzer. 

b) Configure downlink signal generator #1 for AWGN operation with a 99% OBW of 4.1 MHz, tuned to the center of 

the operational band.  

c) Set the power level and frequency of signal generator #2 to a value that is 5 dB below the AGC level determined 

from 7.2. The signal type is AWGN with a 99% OBW of 4.1 MHz.  

d) Set RBW = 100 kHz.  

e) Set VBW ㎹ 300 kHz.  

f) Select the CHANNEL POWER measurement mode.  

g) Select the power averaging (rms) detector.  

h) Affirm that the number of measurement points per sweep ㎹ (2 x span)/RBW.  

i) Sweep time = auto couple.  

j) Trace average at least 10 traces in power averaging (i.e., rms) mode.  

k) Measure the maximum channel power and compute maximum gain when varying the signal generator #1 output 

to a level from −90 dBm to −20 dBm, as measured at the input port, in 1 dB steps inside the RSSI-dependent 
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region, and 10 dB steps outside the RSSI-dependent region. Report the six values closest to the limit, including at 

least two points from within the RSSI-dependent region of operation. Additionally, document that the EUT 

provides equivalent uplink and downlink gain, and when operating in shutoff mode that the uplink and downlink 

gain is within the transmit power off mode gain limits.  

l) Repeat b) to k) for all operational uplink bands.  

 

7.9.2 Variable uplink gain timing 

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

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

c) Set the power level of signal generator #1 to the lowest level of the RSSI-dependent gain.  

d) Select MAX HOLD and increase the power level of signal generator #1 by 10 dB for mobile boosters and by 20 dB 

for fixed indoor boosters. Signal generator #2 remains same.  

e) Confirm that the uplink gain decreases to the specified levels, within 1 second for mobile devices, and within 3 

seconds for fixed devices. 

f) Repeat a) to e) for all operational uplink bands.  

 

 

Note1. Test limit is according to ㅺFrequency Dependent Limitsㅻ line of figure in Note4.  

- Limit in -90 dBm to (-34 - (6.5 + 20 log10(f)) + MSCL) dBm, RSSI range: 6.5 + 20 log10(f) dB 

- Limit in (-34 - (6.5 + 20 log10(f)) + MSCL) dBm to (-34 - 23 + MSCL) dBm RSSI range: -34 dB - RSSI + MSCL 

- Limit in -30 dBm to -20 dBm RSSI range: 23 dB 

- Timing limit is according to fixed devices 3 second limit in section 7.9.2 of KDB 935210 D03 

 

Note2. Minimum MSCL value in this test is calculated according to following formula and table. 

Lp = 20 x Log (Uplink Band the Lowest frequency) + 20 x Log (Distance) -27.5 
MSCL = Lp - Antenna gain + Cable loss 

 

Frequency  
(MHz) 

Server Ant. Gain 
(dBi) 

Sever Cable Loss 
(dB) 

Distance  
(m) 

Lp MSCL 

698 2.6 9.00 2 35.398 41.798 
776 2.6 9.00  2 36.318 42.718 
824 3.9 9.70  2 36.839 42.639 
1710 5.4 14.40  2 43.181 52.181 
1850 5.4 13.70  2 43.864 52.164 

# Server Antenna gain is quoted from measurements provide by vendor. 
# Distance is specified by manufacture and information is provided in the manual. 
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Note3. RSSI input is corrected by table in Noise limit test note2 of this report. 
 

 

Note4. Tests refer to following gain limit in appendix D of KDB 935210 D03 v04r04. 
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Test Result: 

Tabulated Result of Variable Booster Gain 

Band MSCL RSSI (dBm) 
Input Power 

(dBm) 
Output Power 

(dBm) 
Limit (dB) 

Variable Gain 
(dB) 

Lower 700 MHz 41.798 

-53.69  -40.17  15.17  61.49  55.34  
-49.69  -40.17  11.17  57.49  51.34  
-51.69  -40.17  13.11  59.49  53.28  
-54.69  -40.17  16.11  62.49  56.28  
-48.69  -40.17  10.08  56.49  50.25  
-40.69  -40.17  2.07  48.49  42.24  

Upper 700 MHz 42.718 

-34.64  -40.00  -2.30  43.36  37.70  
-38.64  -40.00  1.69  47.36  41.69  
-39.64  -40.00  2.64  48.36  42.64  
-40.64  -40.00  3.61  49.36  43.61  
-46.64  -40.00  9.61  55.36  49.61  
-37.64  -40.00  0.61  46.36  40.61  

Cellular 42.718 

-53.31  -44.39  16.25  61.95  60.64  
-51.31  -44.39  14.25  59.95  58.64  
-45.31  -44.39  8.23  53.95  52.62  
-47.31  -44.39  10.22  55.95  54.61  
-49.31  -44.39  12.17  57.95  56.56  
-52.31  -44.39  15.16  60.95  59.55  

AWS-1 42.639 

-80.00  -54.03  16.75  71.27  70.78  
-60.00  -54.03  16.68  71.27  70.71  
-90.00  -54.03  16.66  71.27  70.69  
-70.00  -54.03  16.59  71.27  70.62  
-48.09  -54.03  10.27  66.27  64.30  
-52.09  -54.03  14.27  70.27  68.30  

Broadband 
PCS 

53.164 

-34.83  -53.00  -0.58  52.99  52.42  
-36.83  -53.00  1.37  54.99  54.37  
-37.83  -53.00  2.37  55.99  55.37  
-39.83  -53.00  4.35  57.99  57.35  
-44.83  -53.00  9.34  62.99  62.34  
-35.83  -53.00  0.34  53.99  53.34  

 

Tabulated Result of Variable Gain Timing 

Band Freqeuncy (MHz) Limit (ms) Gain Timing (ms) 

Lower 700 MHz 707.000  

1 000  

200.00  

Upper 700 MHz 781.500  90.00  

Cellular 836.500  150.00  

AWS-1 1732.500  180.00  

Broadband PCS 1882.500  40.00  
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Plot data of Variable Gain Timing 

Variable Gain Timing / Lower 700 MHz 

 
 

Variable Gain Timing / Upper 700 MHz 
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Variable Gain Timing / Cellular 

 

 

Variable Gain Timing / AWS-1 
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Variable Gain Timing / Broadband PCS 
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5.10. OCCUPIED BANDWIDTH 

Test Requirements:  

§ 2.1049 Measurements required: Occupied bandwidth. 

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper frequency 

limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a given 

emission shall be measured under the specified conditions of § 2.1049 (a) through (i) as applicable. 

 

Test Procedures: 

Measurements were in accordance with the test methods section 7.10 of KDB 935210 D03 v04r04. 

a) Connect the test equipment as shown in Figure 6 to firstly measure the characteristics of the test signals 

produced by the signal generator 

b) Set VBW ㎹ 3 x RBW.  

c) Set the center frequency of the spectrum analyzer to the center of the operational band. The span will be 

adjusted for each modulation type and OBW as necessary for accurately viewing the signals.  

d) Set the signal generator for power level to match the values obtained from the tests of maximum output power 

measurement.  

e) Set the signal generator modulation type for GSM with a PRBS pattern and allow the trace on the signal 

generator to stabilize adjusting the span as necessary.  

f) Set the spectrum analyzer RBW for 1% to 5% of the EBW.  

g) Capture the spectrum analyzer trace for inclusion in the test report.  

h) Repeat c) to g) for CDMA and W-CDMA modulation, adjusting the span as necessary. 

i) Repeat c) to h) for all uplink and downlink operational bands.  

j) The uplink output (donor) port connected to the spectrum analyzer, and the server port connected to the signal 

generator. 

k) Repeat c) to i) with this EUT uplink path test setup.  

l) The downlink output (server) port connected to the spectrum analyzer, and the donor port connected to the 

signal generator.  

m) Repeat c) to i) with this EUT downlink path test setup.  
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Test Result: 
Tabulated Result of Uplink Occupied Bandwidth (-26 dB OBW) 

Band Signal Freqeuncy (MHz) Input OBW (kHz) Output OBW (kHz) 
Comparison 

(%) 

Lower 700 MHz 

GSM 

707.000  243.57  243.51  -0.02  
Upper 700 MHz 781.500  243.44  245.92  1.02  

Cellular 836.500  244.48  246.65  0.89  
AWS-1 1732.500  243.30  245.92  1.08  

Broadband PCS 1882.500  244.04  244.75  0.29  

Band Signal Freqeuncy (MHz) Input OBW (MHz) Output OBW (MHz) 
Comparison 

(%) 
Lower 700 MHz 

CDMA 

707.000  1.2344  1.2378  0.28  
Upper 700 MHz 781.500  1.2335  1.2415  0.64  

Cellular 836.500  1.2403  1.2362  -0.33  
AWS-1 1732.500  1.2363  1.2418  0.45  

Broadband PCS 1882.500  1.2356  1.2407  0.41  
Lower 700 MHz 

WCDMA 

707.000  4.1889  4.1887  0.00  
Upper 700 MHz 781.500  4.1689  4.1798  0.26  

Cellular 836.500  4.1883  4.1880  -0.01  
AWS-1 1732.500  4.1999  4.1854  -0.35  

Broadband PCS 1882.500  4.2007  4.1797  -0.50  
 
Tabulated Result of Downlink Occupied Bandwidth (-26 dB OBW) 

Band Signal Freqeuncy (MHz) Input OBW (kHz) Output OBW (kHz) 
Comparison 

(%) 

Lower 700 MHz 

GSM 

737.000  244.48  242.34  -0.88  
Upper 700 MHz 751.500  245.54  245.97  0.18  

Cellular 881.500  244.89  244.98  0.04  
AWS-1 2132.500  244.97  245.62  0.27  

Broadband PCS 1962.500  245.86  244.91  -0.39  

Band Signal Freqeuncy (MHz) Input OBW (MHz) Output OBW (MHz) 
Comparison 

(%) 
Lower 700 MHz 

CDMA 

737.000  1.2327  1.2374  0.39  
Upper 700 MHz 751.500  1.2407  1.2369  -0.31  

Cellular 881.500  1.2365  1.2425  0.49  
AWS-1 2132.500  1.2454  1.2359  -0.76  

Broadband PCS 1962.500  1.2395  1.2379  -0.13  
Lower 700 MHz 

WCDMA 

737.000  4.1970  4.1749  -0.53  
Upper 700 MHz 751.500  4.1769  4.1827  0.14  

Cellular 881.500  4.2018  4.1869  -0.35  
AWS-1 2132.500  4.2946  4.1774  -2.73  

Broadband PCS 1962.500  4.2402  4.2028  -0.88  
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Plot data of Occupied Bandwidth 

Occupied Bandwidth / Lower 700 MHz / Uplink / GSM / Input 

 
 

Occupied Bandwidth / Lower 700 MHz / Uplink / GSM / Output 
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Occupied Bandwidth / Lower 700 MHz / Uplink / CDMA/ Input 

 

 

Occupied Bandwidth / Lower 700 MHz / Uplink / CDMA / Output 
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Occupied Bandwidth / Lower 700 MHz / Uplink / WCDMA/ Input 

 

 

Occupied Bandwidth / Lower 700 MHz / Uplink / WCDMA / Output 
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Occupied Bandwidth / Upper 700 MHz / Uplink / GSM / Input 

 

 

Occupied Bandwidth / Upper 700 MHz / Uplink / GSM / Output 
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Occupied Bandwidth / Upper 700 MHz / Uplink / CDMA/ Input 

 

 

Occupied Bandwidth / Upper 700 MHz / Uplink / CDMA / Output 
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Occupied Bandwidth / Upper 700 MHz / Uplink / WCDMA/ Input 

 

 

Occupied Bandwidth / Upper 700 MHz / Uplink / WCDMA / Output 
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Occupied Bandwidth / Cellular / Uplink / GSM / Input 

 

 

Occupied Bandwidth / Cellular / Uplink / GSM / Output 

 

  



 

The report shall not be (partly) reproduced except in full without approval of the laboratory. 

Report No. HCT-RF-2407-FC034-R1 

F-TP22-03 (Rev. 06) Page 192 of 242 

Occupied Bandwidth / Cellular / Uplink / CDMA/ Input 

 

 

Occupied Bandwidth / Cellular / Uplink / CDMA / Output 
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Occupied Bandwidth / Cellular / Uplink / WCDMA/ Input 

 

 

Occupied Bandwidth / Cellular / Uplink / WCDMA / Output 
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Occupied Bandwidth / AWS-1 / Uplink / GSM / Input 

 

 

Occupied Bandwidth / AWS-1 / Uplink / GSM / Output 
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Occupied Bandwidth / AWS-1 / Uplink / CDMA/ Input 

 

 

Occupied Bandwidth / AWS-1 / Uplink / CDMA / Output 
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Occupied Bandwidth / AWS-1 / Uplink / WCDMA/ Input 

 

 

Occupied Bandwidth / AWS-1 / Uplink / WCDMA / Output 
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Occupied Bandwidth / Broadband PCS / Uplink / GSM / Input 

 

 

Occupied Bandwidth / Broadband PCS / Uplink / GSM / Output 
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Occupied Bandwidth / Broadband PCS / Uplink / CDMA/ Input 

 

 

Occupied Bandwidth / Broadband PCS / Uplink / CDMA / Output 
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Occupied Bandwidth / Broadband PCS / Uplink / WCDMA/ Input 

 

 

Occupied Bandwidth / Broadband PCS / Uplink / WCDMA / Output 
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Occupied Bandwidth / Lower 700 MHz / Downlink / GSM / Input 

 

 

Occupied Bandwidth / Lower 700 MHz / Downlink / GSM / Output 
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Occupied Bandwidth / Lower 700 MHz / Downlink / CDMA/ Input 

 

 

Occupied Bandwidth / Lower 700 MHz / Downlink / CDMA / Output 
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Occupied Bandwidth / Lower 700 MHz / Downlink / WCDMA/ Input 

 

 

Occupied Bandwidth / Lower 700 MHz / Downlink / WCDMA / Output 
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Occupied Bandwidth / Upper 700 MHz / Downlink / GSM / Input 

 

 

Occupied Bandwidth / Upper 700 MHz / Downlink / GSM / Output 
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Occupied Bandwidth / Upper 700 MHz / Downlink / CDMA/ Input 

 

 

Occupied Bandwidth / Upper 700 MHz / Downlink / CDMA / Output 
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Occupied Bandwidth / Upper 700 MHz / Downlink / WCDMA/ Input 

 

 

Occupied Bandwidth / Upper 700 MHz / Downlink / WCDMA / Output 
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Occupied Bandwidth / Cellular / Downlink / GSM / Input 

 

 

Occupied Bandwidth / Cellular / Downlink / GSM / Output 
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Occupied Bandwidth / Cellular / Downlink / CDMA/ Input 

 

 

Occupied Bandwidth / Cellular / Downlink / CDMA / Output 
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Occupied Bandwidth / Cellular / Downlink / WCDMA/ Input 

 

 

Occupied Bandwidth / Cellular / Downlink / WCDMA / Output 
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Occupied Bandwidth / AWS-1 / Downlink / GSM / Input 

 

 

Occupied Bandwidth / AWS-1 / Downlink / GSM / Output 
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Occupied Bandwidth / AWS-1 / Downlink / CDMA/ Input 

 

 

Occupied Bandwidth / AWS-1 / Downlink / CDMA / Output 
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Occupied Bandwidth / AWS-1 / Downlink / WCDMA/ Input 

 

 

Occupied Bandwidth / AWS-1 / Downlink / WCDMA / Output 
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Occupied Bandwidth / Broadband PCS / Downlink / GSM / Input 

 

 

Occupied Bandwidth / Broadband PCS / Downlink / GSM / Output 
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Occupied Bandwidth / Broadband PCS / Downlink / CDMA/ Input 

 

 

Occupied Bandwidth / Broadband PCS / Downlink / CDMA / Output 
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Occupied Bandwidth / Broadband PCS / Downlink / WCDMA/ Input 

 

 

Occupied Bandwidth / Broadband PCS / Downlink / WCDMA / Output 
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5.11. OSCILLATION 

Test Requirements:  
§ 20.21(e)(8)(ii)(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 Procedures: 
Measurements were in accordance with the test methods section 7.11 of KDB 935210 D03 v04r04. 

7.11.2 Oscillation restart tests  
a) Beginning with the spectrum analyzer on the uplink output (donor) port. Confirm that the RF coupled path is 
connected to the spectrum analyzer.  
b) Spectrum analyzer settings:  

1) Center frequency at the center of the band under test  

2) Span equal or slightly exceeding the width of the band under test  

3) Continuous sweep, max-hold  

4) RBW x 1 MHz, VBW > 3 x RBW  
c) Decrease the variable attenuator until the spectrum analyzer displays a signal within the band under test. Using 
a marker, identify the approximate center frequency of this signal on the max-hold display, increase the 
attenuation by 10 dB, then reset the EUT (e.g., cycle ac/dc power).  

d) Repeat c) twice to ensure that the center of the signal created by the booster remains within 250 kHz of the 
spectrum analyzer display center frequency. If the frequency of the signal is unstable, confirm that the spectrum 
analyzer display is centered between the frequency extremes observed. If the signal is wider than 1 MHz, ensure 
that the spectrum analyzer display is centered on the signal by increasing the RBW. Reset the EUT (e.g., cycle ac/dc 
power) after each oscillation event, if necessary. Set the spectrum analyzer sweep trigger level to just below the 
peak amplitude of the displayed EUT oscillation signal.  

e) Set the spectrum analyzer to zero-span, with a sweep time of 5 seconds, and single-sweep with max-hold. The 
spectrum analyzer sweep trigger level in this and the subsequent steps shall be the level identified in d).  

f) Decrease the variable attenuator until the spectrum analyzer sweep is triggered, increase the attenuation by 10 
dB, then reset the EUT (e.g., cycle ac/dc power).  

g) Reset the zero-span trigger of the spectrum analyzer, then repeat f) twice to ensure that the spectrum analyzer is 
reliably triggered, resetting the EUT (e.g., cycle ac/dc power) after each oscillation event if necessary.  

h) Reset the zero-span sweep trigger of the spectrum analyzer, and reset the EUT (e.g., cycle ac/dc power).  

i) Force the EUT into oscillation by reducing the attenuation.  

j) Use the marker function of the spectrum analyzer to measure the time from the onset of oscillation until the EUT 
turns off, by setting Marker 1 on the leading edge of the oscillation signal and Marker 2 on the trailing edge. The 
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spectrum analyzer sweep time may be adjusted to improve the time resolution of these cursors.  

k) Capture the spectrum analyzer zero-span trace for inclusion in the test report. Report the power level associated 
with the oscillation separately if it canㅻt be displayed on the trace.  

l) Repeat b) to k) for all operational uplink and downlink bands.  
m) Set the spectrum analyzer zero-span sweep time for longer than 60 seconds, then measure the restart time for 
each operational uplink and downlink band.  

n) Replace the normal-operating mode EUT with the EUT that supports an anti-oscillation test mode.  

o) Set the spectrum analyzer zero-span time for a minimum of 120 seconds, and a single sweep.  

p) Manually trigger the spectrum analyzer zero-span sweep, and manually force the booster into oscillation as 
described in i).  

q) When the sweep is complete, place cursors between the first two oscillation detections, and save the plot for 
inclusion in the test report. The time between restarts must match the manufacturerㅻs timing for the test mode, 
and there shall be no more than 5 restarts.  

r) Repeat m) to q) for all operational uplink and downlink bands.  
 
7.11.3 Test procedure for measuring oscillation mitigation or shutdown  
a) Connect the normal-operating mode EUT to the test equipment. 

b) Set the spectrum analyzer center frequency to the center of band under test, and use the following settings:  

1) RBW=30 kHz, VBW ㎹ 3 × RBW,  

2) power averaging (rms) detector,  

3) trace averages ㎹ 100,  

4) span ㎹ 120% of operational band under test,  

5) number of sweep points ㎹ 2 × Span/RBW.  
c) Configure the signal generator for AWGN operation with a 99% OBW of 4.1 MHz, tuned to the frequency of 2.5 
MHz above the lower edge or below the upper edge of the operating band under test. Adjust the RF output level of 
the signal generator such that the measured power level of the AWGN signal at the output port of the booster is 30 
dB less than the maximum power of the booster for the band under test. Affirm that the input signal is not 
obstructing the measurement of the strongest oscillation peak in the band, and is not included within the span in 
the measurement.  

1) Boosters with operating spectrum passbands of 10 MHz or less may use a CW signal source at the band edge 
rather than AWGN.  

2) For device passbands greater than 10 MHz, standard CMRS signal sources (i.e., CDMA, W-CDMA, LTE) may be 
used instead of AWGN at the band edge.  

d) Set the variable attenuator to a high attenuation setting such that the booster will operate at maximum gain 
when powered on. Reset the the EUT (e.g., cycle ac/dc power). Allow the EUT to complete its boot-up process, to 
reach full operational gain, and to stabilize its operation.  

e) Set the variable attenuator such that the insertion loss for the center of the band under test (isolation) between 
the booster donor port and server port is 5 dB greater than the maximum gain, as recorded in the maximum gain 
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test procedure, for the band under test.  

f) Verify the EUT shuts down, i.e., to mitigate the oscillations. If the booster does not shut down, measure and verify 
the peak oscillation level as follows.  

1) Allow the spectrum analyzer trace to stabilize.  

2) Place the marker at the highest oscillation level occurring within the span, and record its output level and 
frequency.  

3) Set the spectrum analyzer center frequency to the frequency with the highest oscillation signal level, and 
reduce the span such that the upper and lower adjacent oscillation peaks are within the span.  

4) Use the Minimum Search Marker function to find the lowest output level that is within the span, and within the 
operational band under test, and record its output level and frequency.  

5) Affirm that the peak oscillation level measured in 2), does not exceed by 12.0 dB the minimal output level 
measured in 4). Record the measurement results of 2) and 4) in tabular format for inclusion in the test report.  

6) The procedure of 1) to 5) allows the spectrum analyzer trace to stabilize, and verification of shutdown or 
oscillation level measurement must occur within 300 seconds. 

g) Decrease the variable attenuator in 1 dB steps, and repeat step f) for each 1 dB step. Continue testing to the level 
when the insertion loss for the center of band under test (isolation) between the booster donor port and server 
port is 5 dB lower than the maximum gain.  

h) Repeat a) to g) for all operational uplink and downlink bands.  
 
Note1. According to § 20.21(e)(8)(ii)(A), limits of oscillation test are as follows. 

- Detect and migration time: Uplink 0.3 second, Downlink 1 second. 
- Migration duration: 1 minute.  
- Number of restart: 5 times. 
- Oscillation Migration limit ㅺ12 dBㅻ refers to section 7.11.3 of KDB 935210 D03 

 
Note2. We adjusted the sweep time of test in KDB procedure to show the data. 
 
Note3. 4.1 MHz AWGN Signal is used for migration test. 
 
Note4. Because shutdown process did not occur in migration test, shutdown time data was not provided in this 
report 
 
Note5. Marker 1 is the initial oscillation signal, and Markers 2 to 5 are the restart signals. 
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Test Result: 

Tabulated Result of Uplink Oscillation Detection 

Band Freqeuncy (MHz) Limit (ms) Detect Time (ms) 

Lower 700 MHz 706.730  

300 

236.00  

Upper 700 MHz 780.785  253.10  

Cellular 832.400  251.40  

AWS-1 1746.540  251.20  

Broadband PCS 1894.980  251.20  

 

Tabulated Result of Downlink Oscillation Detection 

Band Freqeuncy (MHz) Limit (ms) Detect Time (ms) 

Lower 700 MHz 740.240  

1 000  

251.00  

Upper 700 MHz 753.810  250.80  

Cellular 875.650  251.00  

AWS-1 2131.870  251.00  

Broadband PCS 1964.385  250.90  

 

Tabulated Result of Uplink Oscillation Restart 

Band Freqeuncy (MHz) Time Limit (s) Restart Limit Restart Time (s) Number of Restart 

Lower 700 MHz 705.668  

60 5 

63.01  4.00  

Upper 700 MHz 781.874  62.72  4.00  

Cellular 832.400  62.69  4.00  

AWS-1 1733.535  62.86  4.00  

Broadband PCS 1894.980  62.70  4.00  

 

Tabulated Result of Downlink Oscillation Restart 

Band Freqeuncy (MHz) Time Limit (s) Restart Limit Restart Time (s) Number of Restart 

Lower 700 MHz 739.808  

60 5 

62.18  4.00  

Upper 700 MHz 753.810  62.50  4.00  

Cellular 875.650  62.32  4.00  

AWS-1 2131.870  62.37  4.00  

Broadband PCS 1964.385  62.27  4.00  
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Tabulated Result of Uplink Oscillation Mitigation 

Band 
Variable 

Att. (dB) 

Max Freq. 

(MHz) 

Max Level 

(dBm) 

Min Freq. 

(MHz) 

Min Level 

(dBm) 
Limit (dB) 

Difference 

(dB) 

Lower 

700 MHz 
Shut down 

 

Band 
Variable 

Att. (dB) 

Max Freq. 

(MHz) 

Max Level 

(dBm) 

Min Freq. 

(MHz) 

Min Level 

(dBm) 
Limit (dB) 

Difference 

(dB) 

Upper 

700 MHz 
Shut down 

 

Band 
Variable 

Att. (dB) 

Max Freq. 

(MHz) 

Max Level 

(dBm) 

Min Freq. 

(MHz) 

Min Level 

(dBm) 
Limit (dB) 

Difference 

(dB) 

Cellular Shut down 

 

Band 
Variable 

Att. (dB) 

Max Freq. 

(MHz) 

Max Level 

(dBm) 

Min Freq. 

(MHz) 

Min Level 

(dBm) 
Limit (dB) 

Difference 

(dB) 

AWS-1 Shut down 

 

Band 
Variable 

Att. (dB) 

Max Freq. 

(MHz) 

Max Level 

(dBm) 

Min Freq. 

(MHz) 

Min Level 

(dBm) 
Limit (dB) 

Difference 

(dB) 

Broadband 

PCS 
Shut down 
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Plot data of Oscillation Detect 

Oscillation Detect / Lower 700 MHz / Uplink 

 
 

Oscillation Detect / Upper 700 MHz / Uplink 
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Oscillation Detect / Cellular / Uplink 

 
 

Oscillation Detect / AWS-1 / Uplink 
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Oscillation Detect / Broadband PCS / Uplink 
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Oscillation Detect / Lower 700 MHz / Downlink 

 
 

Oscillation Detect / Upper 700 MHz / Downlink 
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Oscillation Detect / Cellular / Downlink 

 
 

Oscillation Detect / AWS-1 / Downlink 

 
  



 

The report shall not be (partly) reproduced except in full without approval of the laboratory. 

Report No. HCT-RF-2407-FC034-R1 

F-TP22-03 (Rev. 06) Page 225 of 242 

Oscillation Detect / Broadband PCS / Downlink 
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Plot data of Oscillation Restart Time 

Oscillation Restart Time / Lower 700 MHz / Uplink 

 
 

Oscillation Restart Time / Upper 700 MHz / Uplink 
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Oscillation Restart Time / Cellular / Uplink 

 
 

Oscillation Restart Time / AWS-1 / Uplink 
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Oscillation Restart Time / Broadband PCS / Uplink 
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Oscillation Restart Time / Lower 700 MHz / Downlink 

 
 

Oscillation Restart Time / Upper 700 MHz / Downlink 
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Oscillation Restart Time / Cellular / Downlink 

 
 

Oscillation Restart Time / AWS-1 / Downlink 
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Oscillation Restart Time / Broadband PCS / Downlink 
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Plot data of Number of Oscillation Restart 

Number of Oscillation Restart / Lower 700 MHz / Uplink 

 
 

Number of Oscillation Restart / Upper 700 MHz / Uplink 
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Number of Oscillation Restart / Cellular / Uplink 

 
 

Number of Oscillation Restart / AWS-1 / Uplink 
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Number of Oscillation Restart / Broadband PCS / Uplink 

 
  



 

The report shall not be (partly) reproduced except in full without approval of the laboratory. 

Report No. HCT-RF-2407-FC034-R1 

F-TP22-03 (Rev. 06) Page 235 of 242 

Number of Oscillation Restart / Lower 700 MHz / Downlink 

 
 

Number of Oscillation Restart / Upper 700 MHz / Downlink 
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Number of Oscillation Restart / Cellular / Downlink 

 
 

Number of Oscillation Restart / AWS-1 / Downlink 
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Number of Oscillation Restart / Broadband PCS / Downlink 
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5.12. RADIATED SPURIOUS EMISSIONS 

Test Requirements:  

§ 2.1053 Measurements required: Field strength of spurious radiation. 

(a) Measurements shall be made to detect spurious emissions that may be radiated directly from the cabinet, 

control circuits, power leads, or intermediate circuit elements under normal conditions of installation and 

operation. Curves or equivalent data shall be supplied showing the magnitude of each harmonic and other 

spurious emission. For this test, single sideband, independent sideband, and controlled carrier transmitters shall 

be modulated under the conditions specified in paragraph (c) of §2.1049, as appropriate. For equipment operating 

on frequencies below 890 MHz, an open field test is normally required, with the measuring instrument antenna 

located in the far-field at all test frequencies. In the event it is either impractical or impossible to make open field 

measurements (e.g. a broadcast transmitter installed in a building) measurements will be accepted of the 

equipment as installed. Such measurements must be accompanied by a description of the site where the 

measurements were made showing the location of any possible source of reflections which might distort the field 

strength measurements. Information submitted shall include the relative radiated power of each spurious emission 

with reference to the rated power output of the transmitter, assuming all emissions are radiated from halfwave 

dipole antennas. 

(b) The measurements specified in paragraph (a) of this section shall be made for the following equipment: 

(1) Those in which the spurious emissions are required to be 60 dB or more below the mean power of the 

transmitter. 

(2) All equipment operating on frequencies higher than 25 MHz. 

(3) All equipment where the antenna is an integral part of, and attached directly to the transmitter. 

(4) Other types of equipment as required, when deemed necessary by the Commission. 

 

Test Procedures: 

Measurements were in accordance with the test methods section 7.12 of KDB 935210 D03 v04r04 

a) Place the EUT on an OATS or semi-anechoic chamber turntable 3 m from the receiving antenna. 

b) Connect the EUT to the test equipment beginning with the uplink output (donor) port.  

c) Set the signal generator to produce a CW signal with the frequency set to the center of the operational band 

under test, and the power level set at PIN as determined from measurement results per maximum power 

measurement.  

d) Measure the radiated spurious emissions from the EUT from the lowest to the highest frequencies as specified in 

Section 2.1057. Maximize the radiated emissions by using the procedures described in ANSI C63.26.  

e) Capture the peak emissions plots using a peak detector with Max-Hold for inclusion in the test report. Tabular 

data is acceptable in lieu of spectrum analyzer plots.  

f) Repeat c) through e) for all uplink and downlink operational bands.  
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Note1. Limit is according to ㅺ-13 dBmㅻ of spurious test. 

Note2. Test results of below 1 GHz band were not recorded in this report, because its result was in 20 dB lower than 

limit. 
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Test Result: 

Test Band Signal 
Frequency 

(MHz) 

Measured 
Level 

(dB 놧) 

Ant. Factor 
(dB/m) 

A.G.+C.L. 
+H.P.F. 

(dB) 
Pol. 

Measured 
Power 
(dBm) 

Result 
(dBm/m) 

No critical peaks found 

# C.L.: Cable Loss / A.G.: Amp. Gain / H.P.F.: High Pass Filter 

 

Note: 

1. We have done horizontal and vertical polarization in detecting antenna. 

2. Measure distance = 3 m 

3. The amplitude of the spurious domain emission attenuated by more than 20 dB over the permissible value was 

not recorded according to ANSI C63.26, clause 5.1.1., c). 

4. Test data were only the worst case. 

5. Among the data of simultaneous and single band emission conditions, the single emission condition is the worst. 
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Plot data of radiated spurious emissions 

Uplink 

 
 

Downlink 

 

Note : Only the worst case plots for Radiated Spurious Emissions.  
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6. Annex A_EUT AND TEST SETUP PHOTO 
 

Please refer to test setup photo file no. as follows; 

No. Description 

1 HCT-RF-2407-FC034-P 

 

 

 


