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Plot of Input Occupied Bandwidth for CDMA - FCC Part 22 Band_Downlink
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Plot of Input Occupied Bandwidth for LTE 5MHz — FCC Part 22 Band_Uplink
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Plot of Input Occupied Bandwidth for CDMA - FCC Part 22 Band_Uplink
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7. OUT OF BAND REJECTION

FCC Rules

Test Requirement(s):

KDB 935210 D05 v01r02
Out of Band Rejection — Test for rejection of out of band signals. Filter freq. response plots are

acceptable.

Test Procedures:

Measurements were in accordance with the test methods section 3.3 of KDB 935210 D05 v01r02.
3.3 EUT out-of-band rejection
a) Connect a signal generator to the input of the EUT.

b) Configure a swept CW signal with the following parameters:

1) Frequency range = + 250 % of the passband from the center of the passband.
2) Level = a sufficient level to affirm that the out-of-band rejection is > 20 dB above the noise

floor and will not engage the AGC during the entire sweep.
3) Dwell time = approx. 10 ms.

4) Number of points = SPAN/(RBW/2).
c) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.
d) Set the span of the spectrum analyzer to the same as the frequency range of the signal

generator.

e) Set the resolution bandwidth of the spectrum analyzer to be 1 % to 5 % of the passband and
the video bandwidth shall be set to = 3 x RBW.
f) Set the detector to Peak Max-Hold and wait for the spectrum analyzer’s spectral display to fill.
g) Place a marker to the peak of the frequency response and record this frequency as f0.

h) Place two markers, one at the lowest and the other at the highest frequency of the envelope

of the spectral display such that each marker is at or slightly below the —20 dB down amplitude
to determine the 20 dB bandwidth. Capture the frequency response of the EUT.

Test Results:

Input Signal Link Input Level (dBm) Maximum Amp Gain (dB)
Downlink -62
Cw 75
Uplink -57
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Plot of Out of Band Rejection
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Part 22 Downlink
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8. NOISE FIGURE

FCC Rules
Test Requirements:
§ 90.219 Use of signal boosters:
(e) (2) The noise figure of a signal booster must not exceed 9 dB in either direction.

Test Procedures:

Measurements were in accordance with Agilent Application Note 57-1, “The Direct Noise

Measurement Method”.
The output power of the device is measured with an input termination at a temperature of
approximately 290K. If the gain of the device and noise bandwidth of the measurement system is
known, the noise factor can be determined.

_ Ntb
~kT,BG

-
}-4 SVS

Fsys = System Noise Factor

No = Output Noise Power

k = Boltzmann’s Constant

To = Standard Noise Temperature (290K)
B = Noise Bandwidth

G = Gain

‘kToB’ calculation result for 1 MHz noise bandwidth is -114 dBm/MHz.
‘Gain’ value can be obtained from the test performed previously.
For measure the ‘output noise power’, perform the following procedure.
a) Remove a signal generator from the input port of EUT then terminate it.
b) Turn off the AGC function in EUT.
c) Connect a spectrum analyzer to output port of EUT.
e) Set the RBW 1 MHz. and set the VBW to = 3 x RBW.
f) Measure the maximum output noise power for EUT pass band.

After the measurement, calculate the noise figure according to the following formular.

Noise Figure = Noise Output Power - KTOB - Gain
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Test Results:

Input Signal Input Level (dBm) Maximum Amp Gain (dB)

Without input signal 75

Downlink Noise Figure = -31.126 dBm/MHz - (-114 dBm/MHz) — 75 dB = 7.874 dB
Uplink Noise Figure = -30.590 dBm/MHz - (-114 dBm/MHz) — 75 dB = 8.410 dB

Plot of Noise Figure
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9. UNWANTED CONDUCTED EMISSIONS

FCC Rules

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

F-TP22-03 (Rev.00) 53/93 HCTCO,,LTD.



IaCT
HCTCO.,LTD

Report No.: HCT-RF-1809-FC017 FCC ID: U88CC-I13

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.

§ 90.691 Emission mask requirements for EA-based systems

(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA

license and to spectrum adjacent to interior channels used by incumbent licensees. The

emission limits are as follows:
(1) For any frequency removed from the EA licensee's frequency block by up to and including
37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in
watts by at least 116 Log1o(f/6.1) decibels or 50 + 10 Log10(P) decibels or 80 decibels,
whichever is the lesser attenuation, where f is the frequency removed from the center of the
outer channel in the block in kilohertz and where f is greater than 12.5 kHz.
(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz,
the power of any emission shall be attenuated below the transmitter power (P) in watts by at
least 43 + 10Log1o(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is
the frequency removed from the center of the outer channel in the block in kilohertz and where
fis greater than 37.5 kHz.

(b) When an emission outside of the authorized bandwidth causes harmful interference, the

Commission may, at its discretion, require greater attenuation than specified in this section.

Test Procedures:
Measurements were in accordance with the test methods section 3.6 of KDB 935210 D05 v01r02.
3.6.1 General
Refer to the applicable rule part(s) for specified limits on unwanted (out-of-band/out-of-block and
spurious) emissions.
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
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two 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 (e.g., 4.1 MHz
OBW).
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 (see
3.2), 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. Alternatively, the composite
power can be measured using an average power meter as described in KDB Publication 971168.
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 (typically 1 % of the EBW or 100 kHz or 1 MHz)
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.
I) 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
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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 (i.e.,
4.1 MHz OBW AWGN).

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 (see 3.2), but not
more than 0.5 dB below.

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 of operation (e.g., reference bandwidth is typically 100 kHz or 1 MHz).

g) Set the VBW = 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.2
j) Select the power averaging (rms) detector function.

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

I) 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 (see § 2.1057). 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.
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Note:

1) In 9 kHz to 150 kHz and 150 kHz to 30 MHz bands, RBW was reduced to 1 % and 10 % of
the reference bandwidth for measuring unwanted emission level(typically, 100 kHz if the
authorized frequency band is below 1 GHz) and power was integrated. (1 % = +20 dB, 10 %
=+10 dB)

2) We have done CDMA and 1xEVDO modulation test in technology. Test results are only
attached worst cases.

3) The test condition of §90.691 (2) can be applied because the EUT provides filters above
37.5 kHz such as LTE 5 MHz, CDMA and 1xEVDO. And its limit (43 + 10Log1o(P)) is
included in spurious emissions and band edge.
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Test Results:

Plot of Unwanted Conducted Emissions for LTE 5 MHz — FCC Part 90 Band_Downlink
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Report No.: HCT-RF-1809-FC017

FCC ID: U88CC-I13

Middle Channel

9 kHz ~ 150 kHz

150 kHz ~ 30 MHz

Kttt Specteum Analyres - Seept S5 o et Keyught Spectrum Ansyzer - Swept 54 ==
AL b 7] &
8 & 9,500 Avg Type: RMS eq 075000 Awg Type: RMS
PNO: Wide —+—= Trig: Free Run AvgiHold: 10110 PH Fast e Trig: Free Run AvglHold: 1010
IFGain:Low #Aren: 10 48 IFGainLow #Arten: 10 dB
Auto Tune Auto Tune,
0 dB Ref -10.00 dB
Center Freq Center Freq
79,500 kHz| 16.075000 MHz
StartFreq StartFreq)
9,000 kHz| 150,000 kHz f|
Stop Freq Stop Freq)|
150,000 kHz! 30.000000 MHz
CF Step CF Step
14,100 kHz| 2.985000 MHz
Auto Man Auto Man
Freq Offset FreqOffset
OHz OHz
0 op 150.00 a 0 op 30,00
B 0 0 4] 4.0 001 p ER B 0 VB 0 p G8.4 60 P
ursc stans 1 DC Coupled zs status | DC Coupled
30 MHz ~ 857 MHz 874 MHz ~ 8.69 GHz
== I Keyught Spectrum Ansbzer - Swept 54 ==

Kyt Specteum Analyres - Swept S5
| Center Freq 443.500000 MHz

i Fast o Trig: Free Run

IFGadn:L ow #Aen: 20 4B

Ref 10.00 dBm

Res BW 1.0 MHz

| ==

FVEBW 3.0 MHz*

Avg Type: RMS
AvglHold: 10110

Ref 10.00 dBm

Stop 857.0 MHz
Sweep 1.333 ms (5001 pts)

STATUS | =

enter Freq 4.782000000 GHz

Avg Type: RMS
A Fast e Trig: Free Run AvglHald: 1010

IFGainLow #Amen: 20 dB

Mikr1

#VBW 3.0 MHz*

Center Freq
4782000000 GHz|

StartFreq|
B74.000000 MHz

Stop Freq)|
8.690000000 GHz|

Stop 8.690 GHz
3 ms (40001 pts)
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Report No.: HCT-RF-1809-FC017

FCC ID: U88CC-I13

High Channel

9 kHz ~ 150 kHz

150 kHz ~ 30 MHz

Kttt Specteum Analyres - Seept S5 o et Keyught Spectrum Ansyzer - Swept 54 ==
AL % 0] &
8 & 9,500 Avg Type: RMS eq 075000 Awg Type: RMS
PNO: Wide —+—= Trig: Free Run AvglHold: 10/10 PH Fast e Trig: Free Run AvglHold: 1010
IFGain:Low #Aren: 10 48 IFGainLow #Arten: 10 dB
Auto Tune Auto Tune,
0 dB Ref -10.00 dB

Center Freq Center Freq

79,500 kHz| 16.075000 MHz

StartFreq) StartFreq|
9,000 kHz| 150,000 kHz f|

Stop Freq Stop Freq)|

150,000 kHz! 30.000000 MHz

CF Step CF Step

14,100 kHz| 2.985000 MHz

Auto Man Auto Man

Freq Offset FreqOffset

OHz OHz

0 op 150.00 0 op 30,00
B 0 VB 0 4] 4.0 001 p B 0 VB 0 p G8.4 60 P
= stans | OC Coupled uza staTus | DC Coupled
30 MHz ~ 857 MHz 874 MHz ~ 8.69 GHz
= s [E25

Keyiight Specteum Anlyzes - Swept S4

Avg Type: RMS

ar Freq 443.5000 iz
| Center Freq 443.500000 MH. AvglHold: 1010

i Fast o Trig: Free Run

IFGadn:L ow #Aen: 20 4B

Ref 10.00 dBm

Stop 857.0 MHz
Sweep 1.333 ms (5001 pts)

Res BW 1.0 MHz FVEBW 3.0 MHz*

| == STATUS

Frequency Avg Type: RMS

enter Freq 4.782000000 GHz AvalHALE: 1o18

PHO: Fast —+— 1rig: Free Run
IF Gain-Low hten: 20 48

Mk

Ref 10.00 dBm

Center Freq
4782000000 GHz|

StartFreq|
B74.000000 MHz

Stop Freq)|
8.690000000 GHz|

Stop 8.690 GHz
#VBW 3.0 MHz* 3 ms (40001 pts)

| AT
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Report No.: HCT-RF-1809-FC017 FCC ID: U88CC-I13

Plot of Unwanted Conducted Emissions for CDMA - FCC Part 90 Band_Downlink
Low Channel

9 kHz ~ 150 kHz

150 kHz ~ 30 MHz

Eirytught Spectrum Analyees - Saept S4
AL &

e

Avg Type: RMS
AvglHold: 10110

PN Wite e Trig: Free Run
IFGaiin:Low #Amen: 10 48

Auto Tune

Center Freq
79,500 kHz|

Start Freq
9.000 kHz

Stop Freq
160,000 kHz!

CF Step
14,100 kHz|
Man|

Auto

Freq Offset
OHz

op 150,00
VB 0 p 4.0 001 p

sTans | OC Coupled

Keyright Spectrum Anabyter - Smept
AL 4

Avg Type: RMS
PN Fast e Trig: Free Run AvgiHald: 10/10

IFGain-Low gArten: 10 dB

sians 1 DC Coupled

FreqOffset
OHz|

30 MHz ~ 860.8 MHz

870 MHz ~ 8.69 GHz

B0 Eeyught Spectium Rnalyeer - Smept S8

Ref 10.00 dEm

|

|

|

| u
A A Ao AP |
| |

|

|

Center Freq 445.375000 MHz

Avg Type: RMS
i Fast e Trig: Free Run Avg]Hold: 101D

IF Gain:Low #Aen: 20 48

-

IR Keyught Spectrum Ansbyer - Swept 54

m Auto Tune {

Center Freq
445375000

Ref 10.00 dBm

MHz|

StartFreq
30,000000 MHz |

Stop Freq
BE0.TE0000 MHz ||l

Freq Offset f

Start 30.0 MHz
#Res BW 1.0 MHz

st

Stop 860.8 MHz

#VEW 3.0 MHz* Sweep 1.333 ms (5001 pts)

nter Freq 4.780125000 GHz

Avg Type: RMS
A Fast e Trig: Free Run AvglHald: 1010

IFGainLow #Amen: 20 dB

Mk

Start 870 MHz
|| #Res BW 1.0 MHz

|| ==

Stop 8.690 GHz
Sweep 13.33 ms (40001 pts)

#VBW 3.0 MHz*

Center Freq
4780125000 GHz|

StartFreq|
BT0.250000 MHz

Stop Freq)|
8.690000000 GHz|
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Report No.: HCT-RF-1809-FC017 FCC ID: U88CC-I13

Middle Channel
9 kHz ~ 150 kHz 150 kHz ~ 30 MHz

eyright Specteum Anahze: - Sroept 54 il Kieyiight Spectrom Anabyter - Serpt 54 P o]
ag 79.500 Avg Type: RMS aq 075000 Avg Type: RMS
Pt Wide = Trig: Free Run AvgiHold: 10110 N0 Fast e Trig: Free Run AvgiHald: 10110
IFGain:Low #Aten; 10 dB 1FGain:Low #Asten; 10 dB o
Auto Tune Auto Tune
R 0.00 dB R 0.00 dB
Center Freq) Center Freq)|
79,500 kHz 16.075000 MHz
StartFreq StartFreq|
5.000 kHz| 150,000 kHz|
Stop Freq| Stop Freq)
150,000 kHz! 30.000000 MHz
CF Step CF Step
14,100 kHz| 2.985000 MHz|
Auto Man Aute Man
Freq Offset FreqOffset
OHz OHz|
9.00 op 0.00 = 0 op 30.00
B 0 VB D p 0 001 p ER B 0 FVEBW 30 p GE G0 p
ey sTaTis | DC Coupled s status | DC Coupled
30 MHz ~ 860.8 MHz 870 MHz ~ 8.69 GHz
B Cight Spectram Antyos - Smept S4 5 ok}
Cent z Avg Type: RMS e T ‘Cent q 5 Avg Type: RMS
4. S0 . Fat e Trig: Free Run A:;Hzl?. 10110 senter Frod 4.1 B0125000 .. st e Trig: Free Run m?n:l: 10010
IFGain:Low #@Aren; 20 48 i IFGain:Low #Azten: 20 dB
Auto Tune
Ref 10.00 dBm m 1 Ref 10.00 dBm
Center Freq)

4780125000 GHz

StartFreq|
BT0.250000 MHz |l

Stop Freq)|
8890000000 GHz|

CF Step
TE1.975000 MHz|
Aute Man

3 Stop 860.8 MHz Start 870 MHz Stop 8.690 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.333 ms (5001 pts) ||| #Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 13.33 ms (40001 pts)
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Report No.: HCT-RF-1809-FC017

FCC ID: U88CC-I13

High Channel

9 kHz ~ 150 kHz

150 kHz ~ 30 MHz

Kysight Spectram Anshirer - Swept 54 o ]| | BB Keysight Spectrum Ansyzes - Smept S4

Avg Type: RMS T 8 0

Center Freq 79.500 ki
Center Freq 79.500 kHz AvgiHold: 10/10

PN Wie e Trig: Free Run
\FGain:Low __ #ATien: 10 4B

Ref -10.00 dEBm

Start 9.00 kHz
#Res BW 1.0 kHz

s staus ! OC Coupled usc

Stop 150.00 kHz 0

#VEW 3.0 kHz' Sweep 174.0 ms (1001 pts) #Res BW 10

Avg Type: RMS
AvgiHold: 1610

PNO: Fast ~e= 10ig: Free Run
IF Galn:Low #Amen: 10 dB
Auto Tune|

Center Freq
15075000 MHz

Start Freq|
160,000 kHz |

Stop Fregq
30.000000 MHz

CF Step
2085000 MHz
ute Man

Freq Offset|
0 Hz|

starus | OC Coupled

30 MHz ~ 860.8 MHz

870 MHz ~ 8.69 GHz

Kiytight Spectrum Anslyzes - Swept 54

Center Freq 445.375000 MHz

Trig: Free Run AvglHold: 1010

=
#Atten: 20 dB

Center Freq)
445375000 MHz|
StartFreq)
30.000000 MHz

Ref 10,00 dBm

A A A A AR o

Start 870 MHz
#Res BW 1.0 MHz

Start 30.0 MHz
#Res BW 1.0 MHz

Stop 860.8 MHz

#VEW 3.0 MHz* Sweep 1.333 ms (5001 pts)

Keyiight Spectnam Anshzes - Swept 54
R

AvgTypeRMS ‘ || Cener Freq 4.780125000 GHz

Ref 10,00 dBm

Avg Type: RMS
Pt e Trig: Fres Run AvglHold: 1610

—
IF Gain:Low #htten: 20 dB

Stop 8.690 GHz

#VBW 3.0 MHz* Sweep 13.33 ms (40001 pts)
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Report No.: HCT-RF-1809-FC017 FCC ID: U88CC-I13

Plot of Unwanted Conducted Emissions for LTE 5 MHz — FCC Part 90 Band_Uplink

Low Channel
9 kHz ~ 150 kHz 150 kHz ~ 30 MHz

Eiryuight Spectrum Analyzes - Seept 54 | Keymight Spectium Anatyzes - Swept 54
AL % L AL f

2 e 0 Avg Type: RMS
N Tast o= Trig: Free Run AwglHold: 1010
IFGaincLow #Amen: 10 dB

Auto Tune,

aq 79.50 Avg Type: RMS
PN Wie == Trig: Free Run AvglHold: 10110
|FGain:Low #Amen: 10 dB

Center Freq
79.500 kHz|

StartFreq
5,000 kHz|

Stop Freq|
160,000 kHz|

CF Step
14,100 kHz|
Aute Man

Freq Offset;
OHz

9,00 op 150.00 0 op 00
0 B 0 p 0 001 p fRes B 0 VB | gep J68.4 6001 p

s stans 1 DC Coupled usc staTus | DC Coupled

30 MHz ~ 812 MHz 829 MHz ~ 8.24 GHz

Kieytight Specteums Analyzer - Swept 54 5 ]| [ IR Keyssght Spectrum Anshizes - Swegt 4
- - . s - -

L . N - T L v e r = Avg Type: RMS
Center Freq 421000000 NHz _____[S¥WSES v Hold: 16110 Cenier Frod 2 o3iS 00000 CHz e Avg ol 1010

I GsinL o #Atten: 20 dB IF GaincLow #Atten: 20 dB

Mkr1

Ref 10.00 dBm 10 dBidy  Ref 10,00 dBm

Start 30.0 MHz Stop 812.0 MHz Start 829 MHz Stop 8.240 GHz
#Res BW 1.0 MHz EVEW 3.0 MHZ" Sweep 1.000 ms (5001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 13.33 ms (40001 pts)
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Report No.: HCT-RF-1809-FC017

FCC ID: U88CC-I13

Middle Channel

9 kHz ~ 150 kHz

150 kHz ~ 30 MHz

Kiptight Specteum Analyzes - Smept S5 =
AL £ T 125 210
aq 79.50 Avg Type: RMS
PN Wie == Trig: Free Run AvglHold: 10110
|FGain:Low #Amen: 10 dB

Auto Tune,

Center Freq
79.500 kHz|

StartFreq
5,000 kHz|

Stop Freq|
160,000 kHz|

CF Step
14,100 kHz|
Ayt Man

Freq Offset;
OHz

9,00 op 150.00
B 0 B 0 p 0 001 p

R stans 1 OC Coupled

Kiysight Spectium Anahizes - Swept 54

Avg Type: RMS
N Tast o= Trig: Free Run AwglHold: 1010
IFGaincLow #Amen: 10 dB

STATUS | DC Coupled

30 MHz ~ 812 MHz

829 MHz ~ 8.24 GHz

[T Freq 421.000000 MHz Avp Type: RMS
PNO: Fast == 1rig: Free Run AvglHold: 10110
IFGain:Low #Atten: 20 dB

Ref 10.00 dBm

Center Freq
421000000 MHz|
StartFreq)
30.000000 MHz

.
{ StopFreq
l 121000000 MHz
CF Step

At e P g oy s R

Freq Offset;
0Hz

Start 30.0 MHz Stop 812.0 MHz
#Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (5001 pts)

Keyaight Spectnum Anshzes - Swept 4
R .

-Cener Freq 4.534500000 GHz ] Avg Type: RMS

Ref 10.00 dBm

Start 829 MHz

#Res BW 1.0 MHz

h Fast —e= Trig: Free Run AvglHold: 1010
IF Gain:Low #atten: 20 dB

Mkr1

Stop 8.240 GHz
#VBW 3.0 MHz* Sweep 13.33 ms (40001 pts)
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Report No.: HCT-RF-1809-FC017

FCC ID: U88CC-I13

High Channel

9 kHz ~ 150 kHz

150 kHz ~ 30 MHz

Eiryuight Spectrum Analyzes - Seept 54 | Keymight Spectium Anatyzes - Swept 54
Rl & RL I

Avg Type: RMS

eq 79.50
AvglHold: 10110

e ey Trig: Free Run
|FGain:Low #Amen: 10 dB

Auto Tune,

Center Freq
79.500 kHz|

StartFreq
5,000 kHz|

Stop Freq|
160,000 kHz|

CF Step
14.100 kHz|
Man

Auto

Freq Offset;
OHz

p 0 001 p fRes B 0

esc stans | OC Coupled usa

Avg Type: RMS
N Tast o= Trig: Free Run AwglHold: 1010
IFGaincLow #Amen: 10 dB

stanus | DC Caupled

30 MHz ~ 812 MHz

829 MHz ~ 8.24 GHz

Kiytight Spectnum Anslyzer - Swept 54

L R A
Center Freq 421.000000 MHz
i East = Trig: Free Run

#Atten: 20 dB

Avp Type: RMS
- AvglHold: 1010
F Gai:L oiw

Ref 10.00 dBm Ref 10.00 dBm

Start 829 MHz

Stop 812.0 MHz
#Res BW 1.0 MHz

Sweep 1.000 ms (5001 pts)

Start 30.0 MHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

-Cener Freq 4.534500000 GHz

Avg Type: RMS
¥ Trig: Free Run AvglHold: 1010

#Atten: 20 dB

FRO: Fast =~
IF Gain:Low

CFStep
T41.100000 MHz|
Auto Man

Stop 8.240 GHz
Sweep 13.33 ms (40001 pts)

#VBW 3.0 MHz*
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Report No.: HCT-RF-1809-FC017 FCC ID: U88CC-I13

Plot of Unwanted Conducted Emissions for CDMA — FCC Part 90 Band_Uplink

Low Channel
9 kHz ~ 150 kHz 150 kHz ~ 30 MHz

Kepught Spectrum Anahyzer - Swept S5 = Keyaight Spectrum Anatyzss - Serpt 54 =
0 Avg Type: RMS 0 Avg Type: RMS
PNO: Wide —+= Trig: Free Run AvglHold: 10110 TN Tast oo Trig: Free Run AoegiHold: 1010
1FGain:Low #Atten: 10 4B iF GaincLow #Anen: 10 dB
Auto Tune Auto Tune|
0.0 0.00
Center Freq Center Freq
79.500 kHz 15.075000 MHz
Start Freq Start Freq|
9.000 kHz, 150,000 kHz f|
Stop Freq Stop Fregq
150,000 kHz| 30.000000 MHz
CF Step CF Step
14100 kHz| 2.985000 MHz|
Auto Man ] Aute Man
Freq Offset, Freq Offset
0Hz 0 Hz|
9.00 op 00 0 op 00
0 =VEB 0 p 4.0 001 p TRes B 0 EVE ) e bE.4 B0 P
ascs sTaTS. | DC Coupled = s1ATUS. | DC Coupled

30 MHz ~ 815.8 MHz | 825 MHz ~ 8.24 GHz

Keyiight Spectnam Anshzes - Swept 54
" .

Avg Type: RMS = T ‘Cent z = Avg Type: RMS
o East = Trig: Free Run AvgHedd: 1010 Center Fred 4532625000 : e Trig: Free Run AvaHold: 10/10
IF Gain:Low #Atten: 20 dB IFGaimeLow #Asten: 20 dB
Mkr1 Mkr1
Ref 10.00 dBm ol 10 dBidy  Ref 10,00 dBm

|
K|

AR ANT A AP o w‘
|

Start 30.0 MHz Stop 815.8 MHz Start 825 MHz Stop £.240 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (5001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 13.33 ms (40001 pts)
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Report No.: HCT-RF-1809-FC017

FCC ID: U88CC-I13

Middle Channel

9 kHz ~ 150 kHz

150 kHz ~ 30 MHz

(B Ceyuight Spectrum Anstyoes - Swept 54
9 )
PNO: Wide —+—= 17i0: Free Run
|FGain:Low #Anen: 10 dB

5 futsnl] [ eysight Spectram Ansbyzss - Swegt 54

Auto Tune|

Avg Type: RMS
AvgiHold: 1010

Center Freq
79.500 kHz|

StartFreq
8.000 kHz|

Stop Freq|
160,000 kHz|

CF Step
14,100 kHz|
Aute Man

FreqOffset|
0 Hz|

op 150.00 0
p 0 001 p #Res B 0

stars | OC Coupled s

Avg Type: RMS
AvgiHold: 1610

PNO: Fast ~e= 10ig: Free Run
IF Galn:Low #Amen: 10 dB
Auto Tune|

Center Freq
15075000 MHz

Start Freq|
160,000 kHz|

Stop Fregq
30.000000 MHz

CF Step
2085000 MHz
ute Man

Freq Offset|
0 Hz|

starus | OC Coupled

30 MHz ~ 815.8 MHz

825 MHz ~ 8.24 GHz

Kiytight Spectrum Anslyzes - Swept 54

Center Freq 422.875000 MHz

prast e Trig: Free Run

IF Gain:Low #Atten: 20 dB

Ref 10,00 dBm

Start 30.0 MHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

Frequency

I
Center Freq)
422 BTS000 MHz|
|
StartFreq)
30.000000 MHz

Avp Type: RMS
AvgiHold: 10110

Ref 10,00 dBm

A A T A AN A Y

Freq Offset;
0Hz

Start 825 MHz
#Res BW 1.0 MHz

Stop 815.8 MHz
Sweep 1.000 ms {5001 pts)

Avg Type: RMS
Pt e Trig: Fres Run AvglHold: 1610

—
IF Gain:Low #htten: 20 dB

Mkr1

Stop £.240 GHz

#VBW 3.0 MHz* Sweep 13.33 ms (40001 pts)
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Report No.: HCT-RF-1809-FC017 FCC ID: U88CC-I13

High Channel
9 kHz ~ 150 kHz 150 kHz ~ 30 MHz

B Cerugnt Spectrum Anabres - Seept 54 s et [ Kevuight Spectrum Anshyass - Swept 54 5 i
t 9.500 k Avg Type: RMS r 0 Avg Type: RMS = 1
PN e e Trig: Free Run AvgiHold: 1010 TR e ey Trig: Free Run AvgiHold: 1610
|FGain:Low #Arten: 10 dB IF Gl ow #Amen: 10 dB
Auto Tune| Auto Tune
Re 0.00 dB R 0.00 dB
Center Freq| Center Freq|
79.500 kHz| 15075000 MHz
Start Freq| Start Freq|
9,000 kHz| 150,000 kHz ||
Stop Freq| Stop Fregq
160,000 kHz| 30.000000 MHz
CF Step CF Step
14,100 kHz| 2.985000 MHz|
Auto Man ute Man
Freq Offset Freq Offset
0Hz| 0 Hz|
9.00 op 0.00 0 op 00
B 0 FVE 1 p 0 D01 p fRes B 0 VB ) £ep bE.4 B001 p
s sTATUS. | DC Coupled = s1ATUS. | OC Coupled

30 MHz ~ 815.8 MHz 825 MHz ~ 8.24 GHz

Keytight Spectrum Anshyzes - Soeept 54
Cent 422.87F i Avg Type: RMS 345 Avg Type: RMS
Center Freq 422.875000 : B . oo Run Avapots: 101 ' B 71ig: Fres Run AvgHald: 1010

\F Gl o #Atten: 20 dB ain #Anen: 20 dB

Ref 10,00 dBm 10 dBidv  Ref 10,00 dBm

Start 30.0 MHz Stop 815.8 MHz Start 825 MHz Stop 8.240 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (5001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 13.33 ms (40001 pts)
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Report No.: HCT-RF-1809-FC017 FCC ID: U88CC-I13

Plot of Unwanted Conducted Emissions for LTE 5 MHz — FCC Part 22 Band_Downlink

Low Channel
9 kHz ~ 150 kHz 150 kHz ~ 30 MHz

Kepught Spectrum Anahyzer - Swept S5 = Keyaight Spectrum Anatyzss - Serpt 54 =
s Y m - - L # i
9,500 Avg Type: RMS 0 Avg Type: RMS
PNO: Wide —+= Trig: Free Run AvglHold: 10110 TN Tast oo Trig: Free Run AoegiHold: 1010
1FGain:Low #Atten: 10 4B iF GaincLow #Anen: 10 dB
Auto Tune Auto Tune|
R 0.00 dB Re 0.00 dB
Center Freq Center Freq
79.500 kHz 15.075000 MHz
Start Freq Start Freq|
9.000 kHz, 150,000 kHz f|
Stop Freq Stop Fregq
150,000 kHz| 30.000000 MHz
CF Step CF Step
14100 kHz| 2.985000 MHz|
Auto Man Aute Man
Freq Offset, Freq Offset
0Hz 0 Hz|
9.00 op 00 0 op 00
B 0 =VEB 0 p 4.0 001 p TRes B 0 EVE ) e bE.4 B0 P
ascs sTaTS. | DC Coupled = s1ATUS. | DC Coupled

30 MHz ~ 864 MHz | 899 MHz ~ 8.94 GHz

Keyiight Spectnam Anshzes - Swept 54
" .

Avg Type: RMS. o 3 Cent Y 0 z - Avg Type: RMS
kRS < rig: Frew Run AvglHold: 1010 Center Freg 4.919200000 GHz Trig: Fres Run AvgiMald: 1010

3 " 3 =
IF Gain:Low #Atten: 20 dB i #atten: 20 dB
Mkr1

Ref 10.00 dBm “ ol 10 dBidy  Ref 10,00 dBm

Center Freq
447 000000 MHz|
Start Fi
30.000000 MHz

864.000000 MHz|
f

CF Step
83400000 MHz
Man|

Freq Offset
0 Hz|

Start 30.0 MHz Stop 864.0 MHz Start 899 MHz Stop £.940 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (5001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 16,00 ms (40001 pts)
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Report No.: HCT-RF-1809-FC017

FCC ID: U88CC-I13

Middle Channel

9 kHz ~ 150 kHz

150 kHz ~ 30 MHz

(B ceigh Spectrum Anubres - Swepe 53 s frsmll| [ Keysight Spectrum Anabyer - Serpt 54 P ok}
t 9.500 k Avg Type: RMS r 0 Avg Type: RMS
PN e e Trig: Free Run AvgiHold: 1010 TN Taat oo Trig: Free Run AvgiHold: 1610
|FGain:Low #Arten: 10 dB IF Gl ow #Amen: 10 dB
Auto Tune| Auto Tune
Re 0.00 dB R 0.00 dB

Center Freq| Center Freq|

79.500 kHz| 15075000 MHz

Start Freq| Start Freq|
9,000 kHz| 150,000 kHz ||

Stop Freq| Stop Fregq

160,000 kHz| 30.000000 MHz

CF Step CF Step

14,100 kHz| 2.985000 MHz|

Auto Man ute Man

Freq Offset Freq Offset

0Hz| 0 Hz|

9.00 op 0.00 0 op 00
B 0 FVE 1 p 0 D01 p fRes B 0 VB ) £ep bE.4 B001 p
s sTATUS. | DC Coupled = s1ATUS. | OC Coupled

30 MHz ~ 864 MHz

899 MHz ~ 8.94 GHz

Kiytight Spectrum Anslyzes - Swept 54

Center Freq 447.000000 MHz
PNO: Fast ~+=
IFGain:Low

Avg Type: RMS
Trig: Frea Run AvgiHold: 1010

#Atten: 20 dB

Mkr1

Ref 10,00 dBm

Start 30.0 MHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

Sweep 1.333 ms (5001 pts)

Ref 10,00 dBm

Center Freq)
447 000000 MHz|
|

StartFreq)
30.000000 MHz

Stop Freq
BE4.000000 MHz|
CF Step
B3.400000 MHz

Start 899 MHz
#Res BW 1.0 MHz

Avg Type: RMS
¥ Trig: Free Run AvglHold: 1610
#Atten: 20 dB

Stop 8.940 GHz

#VBW 3.0 MHz* Sweep 16.00 ms (40001 pts)
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Plot of Unwanted Conducted Emissions for CDMA - FCC Part 22 Band_Downlink
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