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Report No.: HCT-RF-1902-FC026

FCC ID: U88-B50KR

Input / Broadband PCS / Downlink / CDMA

Agﬁenl Spectrum Analyzer - Occupied BW

RL RF *) RRE
Center Freq 1.962500000 GHz

HIFGain:Low

Center Freq: 1.962500000 GHz
—»—- Trig:Free Run
#Atten: 0 dB

11:20:41 AMOCt 25, 2018
Radie Std: Nene

Avg|Held:>100/100

Radio Device: BTS

Ref -18.00 dBm

Occupied Bandwidth

#VBW 75 kHz

Total Power

1.2372 MHz

Transmit Freq Error
x dB Bandwidth

2.142 kHz
1.360 MHz

OBW Power
x dB

Span 1.875 MHz
Sweep 3.133ms

-47.4 dBm

99.00 %
-26.00 dB

B STATUS

Frequency

CenterFreq
1.962500000 GHz

Input / Broadband PCS / Downlink / LTE 20 MHz

Ag.!.lenl Spectrum Analyzer - Occupied BW
i RL T E

Center Freq 1.962500000 GHz

HIFGain:Low

Ref -18.00 dBm

#Res BW 390 kHz

Occupied Bandwidth

Center Freq: 1.962500000 GHz
—»— Trig:Free Run
#Atten: 0 dB

#VBW 1.2 MHz

Total Power

17.955 MHz

Transmit Freq Error
x dB Bandwidth

F-TP22-03 (Rev.00)

47.094 kHz
19.90 MHz

OBW Power
x dB

39/255

01:40:59PM Oct 25, 2018
Radio Std: None

Avg|Held: 100/100

Radie Device: BTS

“Span 30 MHz
Sweep 1ms

-31.9 dBm

99.00 %
-26.00 dB

& STATUS

Frequency

Center Freq
1.962500000 GHz
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3 dB above the AGC threshold output / Lower 700 MHz / Uplink / LTE 10 MHz

Ag?lenl Spectrum Analyzer - Occupied BYW

R L RF Q A RAE SENSE:INT ALIGN 01:23:13 PM Nov 08, 2018 Frequency
Center Freq 710.000000 MHz Center Freq: 710.000000 MHz Radio Std: None
d —»— Trig:Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 40.00 dEBm

b A
iy )

CF Step

I ————— 1.500000 MHz

Center 710 MHz Span 15 MHz [’ Man
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 27.5 dBm Freq Offset
OH
9.0270 MHz &

Transmit Freq Error 7.936 kHz OBW Power 99.00 %

x dB Bandwidth 10.02 MHz x dB -26.00 dB

B STATUS

3 dB above the AGC threshold output / Lower 700 MHz / Downlink / LTE 10 MHz

Ag.!.lenl Spectrum Analyzer - Occupied BW
d RL T 00 Al ENSEEXT ALIGN 11:09:27 AMOct 24, 2018
Center Freq 740.000000 MHz Center Freq: 740.000000 MHz Radio Std: None Frequency
—»— Trig:Free Run Avg|Hold:>100/100

#IFGain:Low #Atten: 20 dB Radie Device: BTS

Ref 40.00 dEm

Center 740 MHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 23.5 dBm
8.9864 MHz

Transmit Freq Error 5.015 kHz OBW Power 99.00 %
x dB Bandwidth 9.958 MHz x dB -26.00 dB

& STATUS

F-TP22-03 (Rev.00)
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3 dB above the AGC threshold output / Upper 700 MHz / Uplink / LTE 10 MHz

Ag?lenl Spectrum Analyzer - Occupied BYW

RL R @ AC RRE SENSE:INT ALIGN AUT 02:20:19 PMNov 08, 2018 Frequency
Center Freqg 781.500000 MHz Center Freq: 781.500000 MHz Radio Std: None
J s Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 40.00 dEBm

CenterFreq
781.500000 MHz

eyt A ot A P Pt ANl

CF Step

— SR S R — 1.500000 MHz

Center 781.5 MHz Span 15 MHz ||\ Man
#Res BW 200 kHz #VBW 620 kHz

Sweep 1ms

Occupied Bandwidth Total Power 27.3 dBm Freq Offset
OH
9.0098 MHz &

Transmit Freq Error 1.266 kHz OBW Power 99.00 %
x dB Bandwidth 9.837 MHz x dB -26.00 dB

MSG & STATUS

3 dB above the AGC threshold output / Upper 700 MHz / Downlink / LTE 10 MHz

Ag.!.lenl Spectrum Analyzer - Occupied BW
i RL T 00 Al ENSEEXT ALIGN 11:36:02 AMOct 24, 2018
Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None Frequency
—»— Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 20 dB Radie Device: BTS

Ref 40.00 dEm

Center Freq
751.000000 MHz

Center 751 MHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 23.4 dBm
8.9566 MHz

Transmit Freq Error -25.602 kHz OBW Power 99.00 %
x dB Bandwidth 9.926 MHz x dB -26.00 dB

& STATUS
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3 dB above the AGC threshold output / Cellular / Uplink / CDMA

Agjlenl Spectrum Analyzer - Occupied BW

RF IR 10:50:18 AMOct 26, 2018 e
Cer[er Freq 836. 50[]00{) MHz Center qu WSOOOOO MHz Radio Std: None
d s Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 50.00 dBm

Center 836.5 MHz Span 1.875 MHz
; #VBW 75 kHz Sweep 3.133ms

Occupied Bandwidth Total Power 28.1 dBm
1.2368 MHz

Transmit Freq Error 2.502 kHz OBW Power 99.00 %

x dB Bandwidth 1.364 MHz x dB -26.00 dB

MSG & STATUS

3 dB above the AGC threshold output / Cellular / Uplink / LTE 5 MHz

Ag!lenl Spectrum Wﬂa Occup:ed BW
i RL B ENSE:EXT ALIGN AUT 01:08:56 PM Cct 26, 2018
Center Freq 836. 5[](]000 MHz Center Freq: 836.500000 MHz Radio Std: None Frequency
—»— Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS

Ref 50.00 dEm

Center Freq
836.500000 MHz

L*'Jl‘-f"

Center 836.5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 27.4 dBm
4.5189 MHz

Transmit Freq Error 15.528 kHz OBW Power 99.00 %
x dB Bandwidth 5.041 MHz x dB -26.00 dB

& STATUS

F-TP22-03 (Rev.00) 42/255

HCT CO.,LTD.



aCT

HCTCO.,LTD

Report No.: HCT-RF-1902-FC026

FCC ID: U88-B50KR

3 dB above the AGC threshold output / Cellular / Downlink / CDMA

Agjlenl Spectrum Analyzer - Occupied BW

RF IR ALTGN ALS 02:27:58PM Oct 24, 2018 e
Cer[er Freq 881. 50[]00{) MHz Center qu 331 500000 MHz Radio Std: None
d s Trig:Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 40.00 dBm

CenterFreq
881.500000 MHz

Center 881.5 MHz Span 1.875 MHz
; #VBW 75 kHz Sweep 3.133ms

Occupied Bandwidth Total Power 23.4 dBm
1.2425 MHz

Transmit Freq Error 1.297 kHz OBW Power 99.00 %

x dB Bandwidth 1.362 MHz x dB -26.00 dB

MSG & STATUS

3 dB above the AGC threshold output / Cellular / Downlink / LTE 5 MHz

Ag!lenl Spectrum Wﬂa Occup:ed BW
i RL B ENSE:EXT ALIGN AUT 10:59:48 AM Oct 25, 2018
Center Freq 881. 5[](]000 MHz Center Freq: 881.500000 MHz Radio Std: None Frequency
—»— Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 20 dB Radie Device: BTS

Ref 40.00 dEm

Center Freq
881.500000 MHz

Center 881.5 MHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 22.9 dBm
4.5078 MHz

Transmit Freq Error 8.157 kHz OBW Power 99.00 %
x dB Bandwidth 5.042 MHz x dB -26.00 dB

& STATUS
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3 dB above the AGC threshold output / AWS-1 / Uplink / LTE 10 MHz

Agﬁenl Spectrum Analyzer - Occupied BW

ENSEZEXT ALTGN AUT 03:38:25PM Oct 26, 2018

Center Freq: 1.732500000 GHz Radio Std: None

—»— Trig:Free Run Avg|Hold: 100/100
#Atten: 30 dB

RL RF *) RRE
Center Freq 1.732500000 GHz

#IFGain:Low Radio Device: BTS

Ref 50.00 dBm

A e, iminprpran el e,

Center 1.733 GHz
HsRes BW 200 kHz

#VBW 620 kHz

Total Power 28.1 dBm

Occupied Bandwidth
8.9978 MHz
-18.945 kHz
9.924 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

B STATUS

Frequency

CenterFreq
1.732500000 GHz

3 dB above the AGC threshold output / AWS-1 / Downlink / LTE 10 MHz

Ag.!.lenl Spectrum Analyzer - Occupied BW
i RL T E

Center Freq 2.132500000 GHz

HIFGain:Low

ENCE:EXT ALIGN 01:39:52PM Oct 24, 2018
Center Freq: 2.132500000 GHz Radio Std: None
—»— Trig:Free Run Avg|Held: 100/100

#Atten: 20 dB Radie Device: BTS

Ref 40.00 dEm

Center 2.133 GHz
#Res BW 200 kHz

#VBW 620 kHz

Total Power 23.7 dBm

Occupied Bandwidth

9.0057 MHz
-1.600 kHz
10.03 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

& STATUS

Frequency

Center Freq

2132500000 GHz

F-TP22-03 (Rev.00) 44/255
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3 dB above the AGC threshold output / Broadband PCS / Uplink / CDMA

Agﬁenl Spectrum Analyzer - Occupied BW

RL RF *) RRE
Center Freq 1.882500000 GHz

HIFGain:Low

Center Freq: 1862500000 GHz
s Trig:Free Run
#Atten: 30 dB

04:31:05PM Oct 25, 2018
Radie Std: Nene

Avg|Hold: 100/100

Radio Device: BTS

Ref 50.00 dBm

Occupied Bandwidth

#VBW 75 kHz

Total Power

1.2402 MHz

Transmit Freq Error
x dB Bandwidth

674 Hz
1.360 MHz

OBW Power
x dB

CenterFreq
1.882500000 GHz

Span 1.875 MHz
Sweep 3.133ms

28.5 dBm

99.00 %
-26.00 dB

B STATUS

Frequency

3 dB above the AGC threshold output / Broadband PCS / Uplink / LTE 20 MHz

Ag.!.lenl Spectrum Analyzer - Occupied BW
i RL T E

Center Freq 1.882500000 GHz

HIFGain:Low

Ref 50.00 dEm

Center Freq: 1.662500000 GHz
Avg|Held: 100/100

—»— Trig:Free Run
#Atten: 30 dB

04:12:05PM Oct 25, 2018
Radio Std: None

Radie Device: BTS

Center Freq

1.882500000 GHz

AT i o e e P I e, M e e Ao e e s bbby, e,

#Res BW 390 kHz

Occupied Bandwidth

#VBW 1.2 MHz

Total Power

18.020 MHz

Transmit Freq Error
x dB Bandwidth

F-TP22-03 (Rev.00)

39.956 kHz
19.95 MHz

OBW Power
x dB

45/255

R .y

28.5 dBm

99.00 %
-26.00 dB

& STATUS

Frequency
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3 dB above the AGC threshold output / Broadband PCS / Downlink / CDMA

Agﬁenl Spectrum Analyzer - Occupied BW

ALIGN AT 11:29:57 AMOct 25, 2018

Radio Std: None Frequency

Center Freq: 1.962500000 GHz
—»— Trig:Free Run Avg|Hold:>100/100

#Atten: 20 dB

RL RF *) RRE
Center Freq 1.962500000 GHz

#IFGain:Low Radio Device: BTS

Ref 40.00 dBm

CenterFreq
1.962500000 GHz

Span 1.875 MHz

#VBW 75 kHz Sweep 3.133ms

Total Power 23.4 dBm

Occupied Bandwidth

1.2423 MHz
3.436 kHz
1.366 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG & STATUS

3 dB above the AGC threshold output / Broadband PCS / Downlink / LTE 20 MHz

Ag.!.lenl Spectrum Analyzer - Occupied BW
i RL T E

Center Freq 1.962500000 GHz

HIFGain:Low

01:37:53PM Oct 25, 2018

Radio Std: None Frequency

Center Freq
1.962500000 GHz

Center Freq: 1.962500000 GHz
—»— Trig:Free Run Avg|Held: 100/100

#Atten: 20 dB Radie Device: BTS

Ref 40.00 dEm

Y P TS T T V) e W T

b i

#Res BW 390 kHz #VBW 1.2 MHz

Total Power 23.8 dBm

Occupied Bandwidth

18.031 MHz
34.056 kHz
19.96 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

& STATUS

F-TP22-03 (Rev.00)
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5.4. MEAN OUTPUT POWER AND AMPLIFIER/BOOSTER GAIN

Test Requirement:

§2.1046 Measurements required: RF power output.
(@) For transmitters other than single sideband, independent sideband and controlled carrier
radiotelephone, power output shall be measured at the RF output terminals when the transmitter is
adjusted in accordance with the tune-up procedure to give the values of current and voltage on the circuit
elements specified in §2.1033(c)(8). The electrical characteristics of the radio frequency load attached to
the output terminals when this test is made shall be stated.
(b) For single sideband, independent sideband, and single channel, controlled carrier radiotelephone
transmitters the procedure specified in paragraph (a) of this section shall be employed and, in addition, the
transmitter shall be modulated during the test as specified and applicable in § 2.1046 (b) (1-5). In all tests,
the input level of the modulating signal shall be such as to develop rated peak envelope power or carrier
power, as appropriate, for the transmitter.
(c) For measurements conducted pursuant to paragraphs (a) and (b) of this section, all calculations and
methods used by the applicant for determining carrier power or peak envelope power, as appropriate, on
the basis of measured power in the radio frequency load attached to the transmitter output terminals shall
be shown. Under the test conditions specified, no components of the emission spectrum shall exceed the
limits specified in the applicable rule parts as necessary for meeting occupied bandwidth or emission

limitations.

§22.913 Effective radiated power limits.
Licensees in the Cellular Radiotelephone Service are subject to the effective radiated power (ERP) limits and
other requirements in this Section. See also §22.169.
(a) Maximum ERP. The ERP of transmitters in the Cellular Radiotelephone Service must not exceed the
limits in this section.
(1) Except as described in paragraphs (a)(2), (3), and (4) of this section, the ERP of base stations and
repeaters must not exceed—
(i) 500 watts per emission; or
(i) 400 watts/MHz (PSD) per sector.
(d) Power measurement. Measurement of the ERP of Cellular base transmitters and repeaters must be
made using an average power measurement technique. The peak-to-average ratio (PAR) of the
transmission must not exceed 13 dB. Power measurements for base transmitters and repeaters must be
made in accordance with either of the following:
(1) A Commission-approved average power technique (see FCC Laboratory's Knowledge Database); or
(2) For purposes of this section, peak transmit power must be measured over an interval of continuous
transmission using instrumentation calibrated in terms of an rms-equivalent voltage. The measurement

results shall be properly adjusted for any instrument limitations, such as detector response times, limited

F-TP22-03 (Rev.00) 47/255 HCT CO.,LTD.
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resolution bandwidth capability when compared to the emission bandwidth, sensitivity, etc., so as to

obtain a true peak measurement for the emission in question over the full bandwidth of the channel.

§24.232 Power and antenna height limits.

(2) Base stations with an emission bandwidth greater than 1 MHz are limited to 1640 watts/MHz equivalent

isotropically radiated power (EIRP) with an antenna height up to 300 meters HAAT, except as described in

paragraph (b) below.

(3) Base station antenna heights may exceed 300 meters HAAT with a corresponding reduction in power;

see Tables 2 of this section.

Table 2—Reduced Power for Base Station Antenna Heights Over 300 Meters, With Emission Bandwidth

Greater Than 1 MHz

HAAT in meters Maximum EIRP (watts/MHz)
<300 1640
<500 1070
<1000 490
<1500 270
<2000 160

(2) Base stations that are located in counties with population densities of 100 persons or fewer per square

mile, based upon the most recently available population statistics from the Bureau of the Census, with an

emission bandwidth greater than 1 MHz are limited to 3280 watts/MHz equivalent isotropically radiated

power (EIRP) with an antenna height up to 300 meters HAAT.

(3) Base station antenna heights may exceed 300 meters HAAT with a corresponding reduction in power;

see Tables 4 of this section.

Table 4—Reduced Power for Base Station Antenna Heights Over 300 Meters, With Emission Bandwidth

Greater Than 1 MHz

HAAT in meters Maximum EIRP (watts/MHz)
<300 3280
<500 2140
<1000 980
<1500 540
<2000 320

(d) Power measurements for transmissions by stations authorized under this section may be made either

in accordance with a Commission-approved average power technique or in compliance with paragraph (e)

of this section. In both instances, equipment employed must be authorized in accordance with the

provisions of §24.51. In measuring transmissions in this band using an average power technique, the

peak-to-average ratio (PAR) of the transmission may not exceed 13 dB.

(e) Peak transmit power must be measured over any interval of continuous transmission using

instrumentation calibrated in terms of an rms-equivalent voltage. The measurement results shall be

properly adjusted for any instrument limitations, such as detector response times, limited resolution

bandwidth capability when compared to the emission bandwidth, sensitivity, etc., so as to obtain a true

peak measurement for the emission in question over the full bandwidth of the channel.

F-TP22-03 (Rev.00)
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§27.50 Power limits and duty cycle.
(b) The following power and antenna height limits apply to transmitters operating in the 746-758 MHz, 775-
788 MHz and 805-806 MHz bands:
(4) Fixed and base stations transmitting a signal in the 746-757 MHz and 776-787 MHz bands with an
emission bandwidth greater than 1 MHz must not exceed an ERP of 1000 watts/MHz and an antenna
height of 305 m HAAT, except that antenna heights greater than 305 m HAAT are permitted if power
levels are reduced below 1000 watts/MHz ERP in accordance with Table 3 of this section.
(5) Fixed and base stations located in a county with population density of 100 or fewer persons per
square mile, based upon the most recently available population statistics from the Bureau of the Census,
and transmitting a signal in the 746-757 MHz and 776-787 MHz bands with an emission bandwidth
greater than 1 MHz must not exceed an ERP of 2000 watts/MHz and an antenna height of 305 m HAAT,
except that antenna heights greater than 305 m HAAT are permitted if power levels are reduced below
2000 watts/MHz ERP in accordance with Table 4 of this section.
(c) The following power and antenna height requirements apply to stations transmitting in the 600 MHz
band and the 698-746 MHz band:
(4) Fixed and base stations located in a county with population density of 100 or fewer persons per
square mile, based upon the most recently available population statistics from the Bureau of the Census,
and transmitting a signal with an emission bandwidth greater than 1 MHz must not exceed an ERP of
2000 watts/MHz and an antenna height of 305 m HAAT, except that antenna heights greater than 305 m
HAAT are permitted if power levels are reduced below 2000 watts/MHz ERP in accordance with Table 4
of this section;
(5) Licensees, except for licensees operating in the 600 MHz downlink band, seeking to operate a fixed
or base station located in a county with population density of 100 or fewer persons per square mile,
based upon the most recently available population statistics from the Bureau of the Census, and
transmitting a signal at an ERP greater than 1000 watts must:
(i) Coordinate in advance with all licensees authorized to operate in the 698-758 MHz, 775-788, and
805-806 MHz bands within 120 kilometers (75 miles) of the base or fixed station;
(i) coordinate in advance with all regional planning committees, as identified in §90.527 of this
chapter, with jurisdiction within 120 kilometers (75 miles) of the base or fixed station.
(d) The following power and antenna height requirements apply to stations transmitting in the 1695-1710
MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155
MHz, 2155-2180 MHz and 2180-2200 MHz bands:
(1) The power of each fixed or base station transmitting in the 1995-2000 MHz, 2110-2155 MHz, 2155-
2180 MHz or 2180-2200 MHz band and located in any county with population density of 100 or fewer
persons per square mile, based upon the most recently available population statistics from the Bureau
of the Census, is limited to:
(i) An equivalent isotropically radiated power (EIRP) of 3280 watts when transmitting with an emission
bandwidth of 1 MHz or less;
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(i) An EIRP of 3280 watts/MHz when transmitting with an emission bandwidth greater than 1 MHz.
(2) The power of each fixed or base station transmitting in the 1995-2000 MHz, the 2110-2155 MHz
2155-2180 MHz band, or 2180-2200 MHz band and situated in any geographic location other than that
described in paragraph (d)(1) of this section is limited to:

(i) An equivalent isotropically radiated power (EIRP) of 1640 watts when transmitting with an emission

bandwidth of 1 MHz or less;

(i) An EIRP of 1640 watts/MHz when transmitting with an emission bandwidth greater than 1 MHz.
(3) A licensee operating a base or fixed station in the 2110-2155 MHz band utilizing a power greater
than 1640 watts EIRP and greater than 1640 watts/MHz EIRP must coordinate such operations in
advance with all Government and non-Government satellite entities in the 2025-2110 MHz band. A
licensee operating a base or fixed station in the 2110-2180 MHz band utilizing power greater than 1640
watts EIRP and greater than 1640 watts/MHz EIRP must be coordinated in advance with the following
licensees authorized to operate within 120 kilometers (75 miles) of the base or fixed station operating in
this band: All Broadband Radio Service (BRS) licensees authorized under this part in the 2155-2160
MHz band and all advanced wireless services (AWS) licensees authorized to operate on adjacent
frequency blocks in the 2110-2180 MHz band.
(5) Equipment employed must be authorized in accordance with the provisions of §24.51. Power
measurements for transmissions by stations authorized under this section may be made either in
accordance with a Commission-approved average power technique or in compliance with paragraph
(d)(6) of this section. In measuring transmissions in this band using an average power technique, the
peak-to-average ratio (PAR) of the transmission may not exceed 13 dB.
(6) Peak transmit power must be measured over any interval of continuous transmission using
instrumentation calibrated in terms of an rms-equivalent voltage. The measurement results shall be
properly adjusted for any instrument limitations, such as detector response times, limited resolution
bandwidth capability when compared to the emission bandwidth, sensitivity, etc., so as to obtain a true

peak measurement for the emission in question over the full bandwidth of the channel.

Test Procedures:

Measurements were in accordance with the test methods section 3.5 of KDB 935210 D05 v01r02.

Adjust the internal gain control of the EUT to the maximum gain for which the equipment certification is being

sought. Any EUT attenuation settings shall be set to their minimum value.

Input power levels (uplink and downlink) should be set to maximum input ratings while confirming that the
device is not capable of operating in saturation (non-linear mode) at the rated input levels, including during

the performance of the input/output power measurements.

3.5.2 Measuring the EUT mean input and output power
a) Connect a signal generator to the input of the EUT.

b) Configure to generate the test signal.

F-TP22-03 (Rev.00) 50/255 HCT CO.,LTD.
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¢) The frequency of the signal generator shall be set to the frequency fo as determined from out-of-band
rejection test.

d) Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation
as necessary.

e) Set the signal generator output power to a level that produces an EUT output level that is just below
the AGC threshold, but not more than 0.5 dB below.

f) Measure and record the output power of the EUT; use ANSI C63.26-2015 subclause 5.2.4.4.1, for
power measurement.

g) Remove the EUT from the measurement setup. Using the same signal generator settings, repeat the
power measurement at the signal generator port, which was used as the input signal to the EUT, and
record as the input power. EUT gain may be calculated as described in 3.5.5.

h) Repeat steps f) and g) with input signal amplitude set to 3 dB above the AGC threshold level.

i) Repeat steps €e) to h) with the narrowband test signal.

j) Repeat steps €) to i) for all frequency bands authorized for use by the EUT.
3.5.5 Calculating amplifier, repeater, or industrial booster gain
After the input and output power levels have been measured as described in the preceding subclauses,
the gain of the EUT can be determined from:
Gain (dB) = output power (dBm) — input power (dBm).
Report the gain for each authorized operating frequency band, and each test signal stimulus.
Notel. If fo that determined from out-of-band test is smaller or greater than difference of test signal’s center

frequency and operation band block, test is performed at the lowest or the highest frequency that test signals

can be passed.
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Test Results:

Tabular data of Input / Output Power and Gain

. . fo Frequency Output Power .
Test Band Link Signal (MHz) Input Power (dBm) (dBm) Gain (dB)
Uplink | LTE 10 MHz 709.00 -44.92 19.39 64.31
Lower
700 MHz Downlink | LTE 10 MHz 739.00 -50.18 14.91 65.09
Uplink | LTE 10 MHz 781.00 -44.85 19.43 64.28
Upper
700 MHz Downlink | LTE 10 MHz 751.00 -50.11 15.24 65.35
CDMA 841.75 -45.14 19.57 64.71
Uplink
LTE 5 MHz 841.75 -45.12 19.68 64.80
Cellular
CDMA 873.56 -50.10 14.94 65.04
Downlink
LTE 5 MHz 873.56 -50.22 14.67 64.89
Uplink | LTE 10 MHz 1723.84 -50.19 20.06 70.25
AWS-1
Downlink | LTE 10 MHz 2125.53 -54.98 15.09 70.07
CDMA 1863.49 -49.63 19.52 69.15
Uplink
LTE 20 MHz 1863.49 -49.91 19.77 69.68
Broadband
PCS CDMA 1944.30 -55.52 14.97 70.49
Downlink
LTE 20 MHz 1944.30 -55.16 15.34 70.50
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Tabular data of Input / 3 dB above AGC threshold Output Power and Gain

. . fo Frequency +3 dB Output .
Test Band Link Signal (MHz) Input Power (dBm) Power (dBm) Gain (dB)
Uplink | LTE 10 MHz 709.00 -44.92 19.32 64.24
Lower
700 MHz Downlink | LTE 10 MHz 739.00 -50.18 15.38 65.56
Uplink | LTE 10 MHz 781.00 -44.85 18.93 63.78
Upper
700 MHz Downlink | LTE 10 MHz 751.00 -50.11 15.10 65.21
CDMA 841.75 -45.14 19.63 64.77
Uplink
LTE 5 MHz 841.75 -45.12 20.03 65.15
Cellular
CDMA 873.56 -50.10 14.71 64.81
Downlink
LTE 5 MHz 873.56 -50.22 15.11 65.33
Uplink | LTE 10 MHz 1723.84 -50.19 20.24 70.43
AWS-1
Downlink | LTE 10 MHz 2125.53 -54.98 14.97 69.95
CDMA 1863.49 -49.63 19.54 69.17
Uplink
LTE 20 MHz 1863.49 -49.91 19.77 69.68
Broadband
PCS CDMA 1944.30 -55.52 15.05 70.57
Downlink
LTE 20 MHz 1944.30 -55.16 15.35 70.51
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Tabular data of PAPR

Test Band Link Signal fo Frequency (MHz) 0.1 % PAPR (dB)
CDMA 841.75 7.45
Uplink
LTE 5 MHz 841.75 7.67
Cellular
CDMA 873.56 7.84
Downlink
LTE 5 MHz 873.56 8.23
Uplink LTE 10 MHz 1723.84 8.11
AWS-1
Downlink | LTE 10 MHz 2125.53 8.33
CDMA 1863.49 7.91
Uplink
Broadband LTE 20 MHz 1863.49 8.19
PCS CDMA 1944.30 7.77
Downlink
LTE 20 MHz 1944.30 7.83
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Plot data of PAPR
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PAPR / AWS-1 / Uplink / LTE 10 MHz

Angent Spectrum Analyzer - Power Stat CCDF
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PAPR / Broadband PCS / Uplink / CDMA

Angent Spectrum Analyzer - Power Stat CCDF
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5.5. OUT-OF-BAND/OUT-OF-BLOCK EMISSIONS AND SPURIOUS EMISSIONS

Test Requirements:

§2.1051 Measurements required: Spurious emissions at antenna terminals.

The radio frequency voltage or powers generated within the equipment and appearing on a spurious
frequency shall be checked at the equipment output terminals when properly loaded with a suitable artificial
antenna. Curves or equivalent data shall show the magnitude of each harmonic and other spurious emission
that can be detected when the equipment is operated under the conditions specified in §2.1049 as
appropriate. The magnitude of spurious emissions which are attenuated more than 20 dB below the

permissible value need not be specified.

§22.917 Emission limitations for cellular equipment.
The rules in this section govern the spectral characteristics of emissions in the Cellular Radiotelephone
Service.
(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.
(b) Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a reference bandwidth as follows:
(1) In the spectrum below 1 GHz, instrumentation should employ a reference bandwidth of 100 kHz or
greater. In the 1 MHz bands immediately outside and adjacent to the frequency block, a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the
transmitter may be employed. A narrower resolution bandwidth is permitted in all cases to improve
measurement accuracy, provided that the measured power is integrated over the full required reference
bandwidth (i.e., 100 kHz or 1 percent of emission bandwidth, as specified). The emission bandwidth is
defined as the width of the signal between two points, one below the carrier center frequency and one
above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below
the transmitter power.
(2) In the spectrum above 1 GHz, instrumentation should employ a reference bandwidth of 1 MHz.
(c) Alternative out of band emission limit. Licensees in this service may establish an alternative out of band
emission limit to be used at specified band edge(s) in specified geographical areas, in lieu of that set forth
in this section, pursuant to a private contractual arrangement of all affected licensees and applicants. In
this event, each party to such contract shall maintain a copy of the contract in their station files and
disclose it to prospective assignees or transferees and, upon request, to the FCC.
(d) Interference caused by out of band emissions. If any emission from a transmitter operating in this
service results in interference to users of another radio service, the FCC may require a greater attenuation

of that emission than specified in this section.
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§24.238 Emission limitations for Broadband PCS equipment.

The rules in this section govern the spectral characteristics of emissions in the Broadband Personal

Communications Service.
(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.
(b) Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of
the emission bandwidth of the fundamental emission of the transmitter may be employed. A narrower
resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured
power is integrated over the full required measurement bandwidth (i.e. 1 MHz or 1 percent of emission
bandwidth, as specified). The emission bandwidth is defined as the width of the signal between two points,
one below the carrier center frequency and one above the carrier center frequency, outside of which all

emissions are attenuated at least 26 dB below the transmitter power.

§27.53 Emission limits.
(c) For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any emission
outside the licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P)
within the licensed band(s) of operation, measured in watts, in accordance with the following:
(1) On any frequency outside the 746-758 MHz band, the power of any emission shall be attenuated
outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;
(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be attenuated
outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;
(3) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 76 + 10 log (P)
dB in a 6.25 kHz band segment, for base and fixed stations;
(5) Compliance with the provisions of paragraphs (c)(1) and (c)(2) of this section is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. However, in the
100 kHz bands immediately outside and adjacent to the frequency block, a resolution bandwidth of at
least 30 kHz may be employed;
(6) Compliance with the provisions of paragraphs (c)(3) and (c)(4) of this section is based on the use of
measurement instrumentation such that the reading taken with any resolution bandwidth setting should
be adjusted to indicate spectral energy in a 6.25 kHz segment.
(f) For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in the band
1559-1610 MHz shall be limited to =70 dBW/MHz equivalent isotropically radiated power (EIRP) for
wideband signals, and —80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth. For the
purpose of equipment authorization, a transmitter shall be tested with an antenna that is representative of
the type that will be used with the equipment in normal operation.

(g) For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a
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licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the
licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance with this
provision is based on the use of measurement instrumentation employing a resolution bandwidth of 100
kilohertz or greater. However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's
frequency block, a resolution bandwidth of at least 30 kHz may be employed.
(h) AWS emission limits
(1) General protection levels. Except as otherwise specified below, for operations in the 1695-1710 MHz,
1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155 MHz,
2155-2180 MHz, and 2180-2200 bands, the power of any emission outside a licensee's frequency block
shall be attenuated below the transmitter power (P) in watts by at least 43 + 10 log10 (P) dB.
(3) Measurement procedure.
(i) Compliance with this provision is based on the use of measurement instrumentation employing a
resolution bandwidth of 1 megahertz or greater. However, in the 1 megahertz bands immediately
outside and adjacent to the licensee's frequency block, a resolution bandwidth of at least one percent
of the emission bandwidth of the fundamental emission of the transmitter may be employed. The
emission bandwidth is defined as the width of the signal between two points, one below the carrier
center frequency and one above the carrier center frequency, outside of which all emissions are
attenuated at least 26 dB below the transmitter power.
(i) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to
the licensee's frequency block edges, both upper and lower, as the design permits.
(iii) The measurements of emission power can be expressed in peak or average values, provided they

are expressed in the same parameters as the transmitter power.

Test Procedures:

Measurements were in accordance with the test methods section 3.6 of KDB 935210 D05 v01r02.

Spurious emissions shall be measured using a single test signal sequentially tuned to the low, middle, and
high channels or frequencies within each authorized frequency band of operation.
Out-of-band/out-of-block emissions (including intermodulation products) shall be measured under each of
the following two stimulus conditions:
a) two adjacent test signals sequentially tuned to the lower and upper frequency band/block edges;
b) a single test signal, sequentially tuned to the lowest and highest frequencies or channels within the
frequency band/block under examination.
NOTE—Single-channel boosters that cannot accommodate two simultaneous signals within the passband

may be excluded from the test stipulated in step a).

3.6.2 Out-of-band/out-of-block emissions conducted measurements

a) Connect a signal generator to the input of the EUT.

If the signal generator is not capable of generating two modulated carriers simultaneously, then two
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discrete signal generators can be connected with an appropriate combining network to support this two-

signal test.

b) Set the signal generator to produce two AWGN signals as previously described.

c) Set the center frequencies such that the AWGN signals occupy adjacent channels, as defined by
industry standards such as 3GPP or 3GPP2, at the upper edge of the frequency band or block under test.
d) Set the composite power levels such that the input signal is just below the AGC threshold, but not more
than 0.5 dB below. The composite power can be measured using the procedures provided in KDB
Publication 971168, but it will be necessary to expand the power integration bandwidth so as to include
both of the transmit channels.

e) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation as necessary.

f) Set the RBW = reference bandwidth in the applicable rule section for the supported frequency band.

g) Set the VBW = 3 x RBW.

h) Set the detector to power averaging (rms) detector.

i) Set the Sweep time = auto-couple.

j) Set the spectrum analyzer start frequency to the upper block edge frequency, and the stop frequency to
the upper block edge frequency plus 300 kHz or 3 MHz, for frequencies below and above 1 GHz,
respectively.

k) Trace average at least 100 traces in power averaging (rms) mode.

[) Use the marker function to find the maximum power level.

m) Capture the spectrum analyzer trace of the power level for inclusion in the test report.

n) Repeat steps k) to m) with the composite input power level set to 3 dB above the AGC threshold.

0) Reset the frequencies of the input signals to the lower edge of the frequency block or band under test.
p) Reset the spectrum analyzer start frequency to the lower block edge frequency minus 300 kHz or 3
MHz, for frequencies below and above 1 GHz, respectively, and the stop frequency to the lower band or
block edge frequency.

q) Repeat steps k) to n).

r) Repeat steps a) to q) with the signal generator configured for a single test signal tuned as close as
possible to the block edges.

s) Repeat steps a) to r) with the narrowband test signal.

t) Repeat steps a) to s) for all authorized frequency bands or blocks used by the EUT.

3.6.3 Spurious emissions conducted measurements
a) Connect a signal generator to the input of the EUT.
b) Set the signal generator to produce the broadband test signal as previously described.
c) Set the center frequency of the test signal to the lowest available channel within the frequency band or
block.
d) Set the EUT input power to a level that is just below the AGC threshold, but not more than 0.5 dB below.

e) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation as necessary.
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f) Set the RBW = reference bandwidth in the applicable rule section for the supported frequency band of
operation.

g) Set the VBW 2 3 x RBW.

h) Set the Sweep time = auto-couple.

i) Set the spectrum analyzer start frequency to the lowest RF signal generated in the equipment, without
going below 9 kHz, and the stop frequency to the lower band/block edge frequency minus 100 kHz or 1
MHz, as specified in the applicable rule part.

The number of measurement points in each sweep must be = (2 x span/RBW), which may require that the
measurement range defined by the start and stop frequencies be subdivided, depending on the available
number of measurement points provided by the spectrum analyzer.

j) Select the power averaging (rms) detector function.

k) Trace average at least 10 traces in power averaging (rms) mode.

[) Use the peak marker function to identify the highest amplitude level over each measured frequency
range. Record the frequency and amplitude and capture a plot for inclusion in the test report.

m) Reset the spectrum analyzer start frequency to the upper band/block edge frequency plus 100 kHz or 1
MHz, as specified in the applicable rule part, and the spectrum analyzer stop frequency to 10 times the
highest frequency of the fundamental emission. The number of measurement points in each sweep must
be = (2 x span/RBW), which may require that the measurement range defined by the start and stop
frequencies be subdivided, depending on the available number of measurement points provided by the
spectrum analyzer.

n) Trace average at least 10 traces in power averaging (rms) mode.

0) Use the peak marker function to identify the highest amplitude level over each of the measured
frequency ranges. Record the frequency and amplitude and capture a plot for inclusion in the test report;
also provide tabular data, if required.

p) Repeat steps i) to 0) with the input test signals firstly tuned to a middle band/block frequency/channel,
and then tuned to a high band/block frequency/channel.

q) Repeat steps b) to p) with the narrowband test signal.

r) Repeat steps b) to q) for all authorized frequency bands/blocks used by the EUT.

Notel. In 9 kHz-150 kHz and 150 kHz-30 MHz bands, RBW was reduced to 1 kHz and 10 kHz and
correction factor was applied according to section 5.7.2 of ANSI C63.26-2015

Band 9 ~ 150 kHz Correction 150 kHz ~ 30 MHz Correction
Below 1 GHz (Ref.RBW: 100 kHz) 20 dB 10 dB
Above 1 GHz (Ref.RBW: 1 MHz) 30dB 20 dB

Note2. Intermodulation tests are not performed for 700 MHz signal, because the band cannot
accommodate two LTE 10 MHz signals. (Refer to Section 3.6.1 of KDB 935210 DO05)
Note3. Because Upper 700 MHz band can pass only one LTE 10 MHz signal, spurious test was performed

on middle channel only.
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Test Results:

Plot data of Out-of-band/out-of-block emissions
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Out-of-band (two adjacent test signals) / Cellular / Uplink / LTE 5 MHz / Lower

Ag-i-lent Spectrum Analyzer - Swept SA
il RL RF 5 Dl:lS:lBWC_\(t%.ZUlB

Center Freq 823.850000 MHz . Avg Type: RMS TRACE Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE
IFGain:Low #Atten: 10 dB

Mkr1 8 ? MHzZ Auto Tune
Ref 0.00 dBm

Center Freq
823.850000 MHz

StartFreq
823.700000 MHz

Stop Freq
824.000000 MHz

CF Step
30.000 kHz

Auto Man

Freq Offset
0 Hz|

Stop 824.0000 MHz
#VBW 150 kHz* Sweep 1.000 ms (1001 pts)

%SU\FUS
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Out-of-band (two adjacent test signals) / Cellular / Downlink / CDMA / Upper
Agilent Spectrum lyzerSweptSA .

i RL Y A
Avg Type: RMS TRACE | Frequency
Center Freq 894.150000 0: . ATSes FEN W_

IFGain:Low #Atten: 10 dB

Mkr1 894.2
Ref 0.00 dBm -59.7

CenterFreq
894.150000 MHz

Start 894.0000 MHz Stop 894.3000 MHz
HRes BW 13 kHz #VBW 39 Sweep 2.200 ms (1001 pts)

G EE STATUS

Out-of-band (two adjacent test signals) / Cellular / Downlink / CDMA / Lower

Agilent Spectrum Analyzer - Swept SA
il RL RF 500G A fR SENSEEXT ALIGN AUT 02:33:13PM Oct 24, 2018 F
Center Freq 868.850000 MHz ) Avg Type: RMS TRACE o
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE
IFGain:Low #Atten: 10 dB

Mkr1 868.72¢ VIHzZ Auto Tune
-5

Ref 0.00 dBm 56

Center Freq
868.850000 MHz

StartFreq
868.700000 MHz

Stop Freq
869.000000 MHz

CF Step
30.000 kHz

Auto Man

Freq Offset
0 Hz|

Stop 869.0000 MHz
#VBW 39 kHz* Sweep 2.200 ms (1001 pts)

%SU\FUS
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Out-of-band (two adjacent test signals) / Cellular / Downlink / LTE 5 MHz / Upper

Agilent Spectrum Analyzer - Swept SA
RE c 11:04:03 AMOct 25, 2018

i RL Y A
Avg Type: RMS TRACE | Frequency
Center Freq 894.150000 0: . ATSes FEN W_

IFGain:Low #Atten: 10 dB DET

Mkr1 894.000 3 MHz
Ref 0.00 dBm 42,204 dBm

CenterFreq
894.150000 MHz

Start 894.0000 MHz Stop 894.3000 MHz
#Res BW 51 kHz #VBW 150 kHz* Sweep 1.000 ms (1001 pts)

pes_ G

Out-of-band (two adjacent test signals) / Cellular / Downlink / LTE 5 MHz / Lower

Ag-i-lent Spectrum Analyzer - Swept SA
il RL RF 5 11:0-1:36.-'-MC_\(I35.2018

Center Freq 868.850000 MHz . Avg Type: RMS TRACE Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE
IFGain:Low #Atten: 10 dB DET

Mkr1 869.000 0 MHz
Ref 0.00 dBm -39.980 dBm

Center Freq
868.850000 MHz

Start 868.7000 MHz Stop 869.0000 MHz
#Res BW 51 kHz #VBW 150 kHz* Sweep 1.000 ms (1001 pts)
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Out-of-band (two adjacent test signals) / AWS-1 / Uplink / LTE 10 MHz / Upper

Agilent Spectrum Analyzer - Swept SA

04:41:45 PM Oct 26, 2018

i RL Y A
Avg Type: RMS TRACE | Frequency
Center Freq 1.756500000 P: . ATSes FEN W_

IFGain:Low #Atten: 10 dB

Ref 0.00 dBm

CenterFreq
1.766500000 GHz

Start 1.755000 GHz Stop 1.758000 GHz
HRes BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

EE' STATUS

Out-of-band (two adjacent test signals) / AWS-1 / Uplink / LTE 10 MHz / Lower

Ag-i-lent Spectrum Analyzer - Swept SA

RL 2 A R e D3:42:1PM Oct 26, 2018 5
Center Freq 1.708500000 GHz . Avg Type: RMS TRACE requency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE
IFGain:Low #Atten: 10 dB DET
Mkr1 1.710 0
Ref 0.00 dBm ]

Center Freq
1.708500000 GHz

Stop 1.710000 GHz
HRes BW 100 kHz #VEBW 300 kHz* Sweep 1.000 ms (1001 pts)

IM 5G E‘b STATUS
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Agilent Spectrum Analyzer - Swept SA

i RL 2 A RRE
Center Freq 2.156500000 GHz

IFGain:Low

Ref 0.00 dBm

Start 2.155000 GHz

H#Res BW 100 kHz #VBW 300 kHz*

PND: Wide —+— 1rig:Free Run
#Atten: 10 dB

Out-of-band (two adjacent test signals) / AWS-1 / Downlink / LTE 10 MHz / Upper

Avg|Hold: 100/100

01:42:32PM Oct 24, 2018

Avg ‘I‘ypeRMS TRACE Frequency

TYPE

CenterFreq
2.166500000 GHz

Stop 2.158000 GHz
Sweep 1.000 ms (1001 pts)

STATUS

Ag-i-lent Spectrum Analyzer - Swept SA
8 AL - e

Center Freq

2.108500000 GHz

IFGain:Low

Ref 0.00 dBm

#VBW 300 kHz*

PNO: Wide ~—»— 1rig:Free Run
#Atten: 10 dB

Out-of-band (two adjacent test signals) / AWS-1 / Downlink / LTE 10 MHz / Lower

Avg|Hold: 100/100

0L:43:05PM Oct 24, 2018
TRACE |
TYPE
DET

Avg T\fpe:.F.lI.M.S Frequency

Mkr1 2.109 964 GHz At Tune

-43.177 dBm

Center Freq
2108500000 GHz

StartFreq
2.107000000 GHz

Stop Freq
2.110000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz|

Stop 2.110000 GHz
Sweep 1.000 ms (1001 pts)

F-TP22-03 (Rev.00)
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