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Plot of Input Occupied Bandwidth for LTE 10 MHz Uplink (Band 13)
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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

Downlink (Band 12 & Band 13)
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8. 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.

§ 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;
(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 65 +
10 log (P) dB in a 6.25 kHz band segment, for mobile and portable 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.
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(g) For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission
outside a 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.

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
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.
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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
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.
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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.

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)
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Test Results:

Plot of Unwanted Conducted Emissions for LTE 10 MHz Downlink (Band 12 & Band 13)
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Plot of Unwanted Conducted Emissions for LTE 10 MHz Uplink (Band 12)
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150 kHz ~ 30 MHz

Kiight Spectam Anahe - Swept 54

Center Freq 79.500 ki vy Type: RMS
LanterPreq 76,510 kiz NG Wi e Trig: Free Run AvglHold: 1011
ow #Azten: 10 dB

Ref -10.00 dBm

Start 9.00 kHz "~ Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)

= STATuS| ! DC Coupled

Keytight Spectram Anshyzes - Seept 54

Refl -10.00 dBm

Center Freq
79500 kHz

StartFreq
2.000 kHz

Stop Freq
150,000 kHz

CF Step
14.100 kHz
Man

FreqOffset

0Hz|

|Start 150 kHz
#Res BW 10 kHz

enter Freq 15.075000 MHz Auwg Type: RMS

Ph Tast e Trig: Free Run AvglHold: 1010

Auto Tune,

Center Freq
16.075000 MHz|

StartFreq
150.000 kHz|

Stop Freq
30,000000 MHzif(

CF Step
2.985000 MHz

Auto Man|

Freq Offset
OHz,

" Stop 30.00 MHz
Sweep 368.4 ms (6001 pts)

sTaTS. | DC Coupled

#VBW 30 kHz*

30 MHz ~ 688 MHz

726 MHz ~ 7.16 GHz

Krught Spectum Anahe - Swept S

Center Freq 359.000000 MHz )
PNO: Fast ~+— Trig: Free Run
IF #A ; 20 dB

Avg Type: RMS
Avg[Hold: 10110

Ref 10.00 dBm

1

[Start 30.0 MHz
#Res BW 1.0 MHz Sweep 1,000 ms (5001 pts)

e STATUS

#VBW 3.0 MHz*

A AP "W‘H"”'

eyright Spectnam Anshe - Seept S

Center Freq 3.943000000 GHz )
I‘_":'O asl —— I 3
} .

Ref 10.00 dBm
Center Freq

369,000000 MHz|

StartFreq
30.000000 MHz|

Stop Freq
6B8.000000 MHz.

CF Step
55800000 MHz,
Man

Freq Offset
0Hz

i

N 3 > Auto Tune

v Type: RMS
AvglHold: 1010

Center Freq
3843000000 GHz

StartFreq
T26.000000 MHz

Stop Freq)
7.160000000 GHz

CF Step
643.400000 MHz

Auto Man|

Freq Offset
OHz)

|Start 726 MHz
E#Res BW 1.0 MHz

ez

Stop 7.160 GHz
Sweep 13.33 ms (40001 pts)

STATUS

#VBW 3.0 MHz*
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High Channel

9 kHz ~ 150 kHz

150

kHz ~ 30 MHz

Kyt Spectium Ansbzes - Seept S

b . 2
Center Freq 79.500 kHz

Keysight Spectrum Anshyzer - Swept 4

B RL &
Type: RMS Frequancy T, 7 Type: RMS
PR e e Trig: Free Run AvgHord: 1010 [ CenterFrag 15.075000 .,.,(,.m, e Trig: Free Run AvglHerd: 1010
IFGain-Low #Aren: 10 4B IFGain-Low #Aren: 10 6B
e Auto Tune | e — Auto Tune
Ref -10.00 dBm Ref -10.00 dBm
Center Freq|| Center Freq
79,500 kHz f 15075000 MHz
StartFreq| StartFreq
9.000 kHz | 150,000 kHz
Stop Freq|f Stop Freq
150,000 kHz 30,000000 MHz
CF Step | CF Step
14100 kHz 2.585000 MHz
Man Ao Man
FreqOffset
OHz
Start 9.00 kHz " Stop 150.00 kHz Start 150 kHz " Stop 30.00 MHz
Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts, #Res BW 10 kHz #VBW 30 kHz" Sweep 368.4 ms (6001 pis))
m sTius § DC Coupled . st | DC Coupled
30 MHz ~ 688 MHz 726 MHz ~ 7.16 GHz
Kymght Spectnam Ansbaes - Swrpt 54 - Keysight Spectrum dnstizes - Swept 54 ]

‘Center Fraq 359.000000 MHz
I‘_’PO ast
}

Ref 10.00 dBm

v Type: RMS

—s— Trig: Free Run AvglHold: 1010
A

i

Auto Tune f
Ref 10.00 dBm
Center Freq||

358,000000 MHz

StartFreq||
30,000000 Mz

Stop Freq |
688,000000 MHz f

N L e A "“‘E'E‘%

Freq Offset |
oHzfl

Stop 688.0 MHz
Sweep 1.000 ms (5001 pts

STATLE

Start 30.0 MHz
#Res BW 1.0 MHz

uss

#VBW 3.0 MHz*

Start 726 MHz
[#Res BW 1.0 MHz

55

| Center Freq 3.943000000 GHz
| X

WO: Fast —=— TP
IF G a

#VBW 3.0 MHz*

Avg Type: RMS
Free Run AvglHold: 10110

n: 20 6B

Center Freq |
3843000000 GHz fi

StartFreq||
T26.000000 MHz §l

Stop Freq |
7.160000000 GHz

cFstep |
643 MHz il
|Auto Man |l

FreqOffset|
ok

Stop 7.160 GHz
Sweep 13.33 ms (40001 pts]

STATLS
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Plot of Unwanted Conducted Emissions for LTE 10 MHz Uplink (Band 13)

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

Agilont Spectrum Anadyzor - Swopt SA Agilent Spectrum Anadyzer - Swept SA
AL AL ; y
Avg Type: RMS

& Run AwglHokd: 1010

I 3
Center Freq 79.500 kHz

" | D wte ey TrigFi
= 2 IFGaincl ow SAtten: 10 dB

Mkri 78.231 kHz
-75.860 dBm I 10 ame Ref -10.00 dBm

Ref -10.00 dBm

Start 9.00 kHz i - ) i ) " Stop 150.00 kHz Start 150 kHz i
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms {1001 pts) #Res BW 10 kHz #VEBW 30 kHz*

T — P ——ry

B - e n - n — .
a Avg Type: RMS Q Avg Type: RMS
Santer Frog 39800000 MZ e ﬁ::lﬂrrlpﬂ.“ﬂ"o (| Center Freq.4.333500000 G asi —+— Trig:FreeRun ﬂ':;ﬂm: 1010
¥ ,  BAmen: 20 dB

Mkr1 689.16 N
Ref 10.00 dBm -42.360 dB I Ref 10.00 dBm

Stop 7.870 GHz

Start 30.0 MHz Stop 766.0 MHz Start 797 MHz
#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)

.
63 MHz ~ 775 MHz 3 MHz ~ MHz !

Agilent Spectrum Anabyzer - Swept SA

Agilent Spectrum Analyzer - Swopt SA
T T :
Center Freq 769.000000 MHz Center Freq 799.000000 MHz Avg Type: RMS
P == 3 S r PHO: a 4 Avg|Hold: 10M0

IFGainc
Mkr1 793.258 MHz
Ref 0,00 dBm -60.336 dBm

Ref 0,00 dBm

Stop 775.000 MHz Start 793.000 MHz Stop 805.000 MHz
#VBW 18 kHz" Sweep 386.1 ms (4001 pts)

Start 763.000 MHz
#Res BW 6.2 kHz #VBW 18 kHz" Sweep 386.1 ms (4001 pts) #Res BW 6.2 kHz
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1.559 GHz ~ 1.61 GHz

Agibent Spectrum Anabyzor - Swogt A
i

- y Avg Ty :RJ;!S
Center Freg 1584500000 GHz _ AvalHold: 1610

: Fast == Trig:Free Run
F Gainclow

#Atten: 10 dB

Ref 0,00 dBm

4 1
ity '1*"%

AU TN A ATt

Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 6.400 ms (2001 pts)

= STATUS

| Ao Spectrum Anabyzer - Swopt 54
o

:_Center Fre: 1.555500000 GHz
P

1.559 GHz ~1.572 GHz (700 Hz)-1

Avg Type: RMS
e Trig:Free Run AvgiHold: 10M0

HO: Wide
|FGainclow BAmen: 10 4B

Ref 0,00 dBm

Start 1.559000 GHz
#Res BW GEO Hz

“Stop 1.572000 GHz
Sweep 34.51 s (40001 pts)

STATUS

#VBW 2.2 kHz*

1.572 GHz ~1.585 GHz (700 Hz)-2

Center Freq 1.578500000 GHz
PHNO:

1§ Gl ow

Avg Type: RMS Frequency

Trig: Fres Run AvglHobd: 1010

#Atten: 10 dB

Ref 0.00 dBm

Start 1.572000 GHz p 1.585000 GHz
#Res BW 680 Hz Sweep 34.51 5 (40001 pts)

G STATUS

D G
| Center Freq 1.591500000 GHz
[ PHO:

1.585 GHz ~1.598 GHz (700 Hz)-3

Avg Type: RMS
= Trig:Frea Run AvglHeld: 1010

(FGaindlow  BAtten: 10 dB

Ref 0.00 dBm

Stop 1.598000 GHz
Sweep 34.51 5 (400071 pts)

uss STATUS

Start 1585000 GHz

#Res BW 680 Hz #VBW 2.2 kHz*

gt Spectrum Anabyzer - Swopt Sh
bl :
vy Type: RMS Frequency

‘Center Freq 1.604000000 GHz
Avg|Hold: 10M0

PND: Wide e
IF GaincLow

Trig: Fres Run
#Atten: 10 dB

Ref 0,00 dBm

Stop 1.610000 GHz
Sweep 31.85 s (40001 pts)

Start 1.598000 GHz

#Res BW 680 Hz #VBW 2.2 kHz*
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Middle Channel
B T 1 S 150 Kz ~ 30 WHz

| Www wu

! ' — s = - — v Type: RMS
Center Freq 79.500 kHz z T Pt o e e ¥ Cemer Freg 15. 075000 MHZ AvatHol: 1010

Tose = Wiido > 17
incLow  BArten: 10 dB FGaind o #Atten: 10 B

Ref -10.00 dBm - 313 d By Ref 10,00 dBm

e "" Wi P,J-n.v’-"

Start 9.00 kHz Stop 150.00 kHz Start 150 kHz Stop 30.00 MHz
#Res BW 1.0 kHz .| o Sweep 174.0 ms (1001 pts) | #Res BW 10 kHz #VBW 30 kHz" Sweep 3684 ms (6001 pts)

Avg Type: RMS

Avg Type: RMS
Trig: Free Run AvglHold: 10M0 Trig: Free Run AvgiHold: 10M0

Ref 10.00 dBm 1 el Ref 10.00 dBm

Start 30.0 MHz Stop 766.0 MHz Start 797 MHz Stop 7.870 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)

. —
63 MHz ~ 775 MHz 3 MHz ~ 805 MHz !

“MWMM&H Swerpl A Agilent Spectrum Anabyzer - Swegt SA
=g . o

T — -
Ceme! Freq 769.000000 MHz HAvg Type: RMS ! Center Freq 799.000000 MHz Avg Type: RMS
ND: Wid = 10 Awg|Hold: 10M0 PHO: Wide ~+—= 171 Free Run AvglHold: 10M0

IH:.\In.I aw #Atten: 10 B Gain #Atten: 10 B

Mkr1 ??4 511 MHz Mkr1 793.081 NV
Rer 0.00 dBm 46.739 dBm 1048y Ref 0.00 dBm -58,990 dBm

'GM

Start 763.000 MHz Stop 775.000 MHz Start 793.000 MHz Stop 805.000 MHz
#Res BW 6.2 kHz #VBW 18 kHz" Sweep 386.1 ms (4001 pts) #Res BW 6.2 kHz #VBW 18 kHz" Sweep 386.1 ms (4001 pts)
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1.559 GHz ~ 1.61 GHz

Agibent Spectrum Anabyzor - Swogt A
i

Avg Type: RMS

Center Freq 1.584500000 _ = AwgiHold: 10M0

: Fast == Trig:Free Run
F Gainclow

#Atten: 10 dB

Ref 0,00 dBm

Tmresh el Sty iy

Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 6.400 ms (2001 pts)

= STATUS

| Ao Spectrum Anabyzer - Swopt 54
o

:_Center Fre: 1.555500000 GHz
P

1.559 GHz ~1.572 GHz (700 Hz)-1

Avg Type: RMS
= Trig:Free Run AvgiHold: 10M0

HO: Wido -
|FGainclow BAmen: 10 4B

Ref 0,00 dBm

Start 1.559000 GHz
#Res BW GEO Hz

Stop 1.572000 GHz
Sweep 34.51 s (40001 pts)

STATUS

#VBW 2.2 kHz*

1.572 GHz ~1.585 GHz (700 Hz)-2

Center Freq 1.578500000 GHz
PHNO:

1§ Gl ow

Avg Type: RMS Frequency
Trig: Fres Run AvglHobd: 1010

#Atten: 10 dB

Ref 0.00 dBm

" Stop 1.585000 G}
Sweep 34.51 s (40001 pts)

G STATUS

Start 1572000 GHz

#Res BW 680 Hz #VBW 2.2 kHz*

D G
| Center Freq 1.591500000 GHz
[ PHO:

1.585 GHz ~1.598 GHz (700 Hz)-3

Avg Type: RMS
= Trig:Frea Run AvglHeld: 1010

(FGaindlow  BAtten: 10 dB

Ref 0.00 dBm

Stop 1.598000 GHz
Sweep 34.51 s (40001 pts)

uss STATUS

Start 1.585000 GHz

#Res BW 680 Hz #VBW 2.2 kHz*

1.598 GHz ~1.61 GHz (700 Hz)-4

Agilent Spectrum Anabyzer - Swept SA
AL

vy Type: RMS Frequency

‘Center Freq 1.604000000 GHz
Avg|Hold: 10M0

PND: Wide e
IF GaincLow

Trig: Fres Run
#Atten: 10 dB

Ref 0,00 dBm

‘1

Start 1.598000 GHz
#Res BW 680 Hz

Stop 1.610000 GHz

#VBW 2.2 kHz* Sweep 31.85 s (40001 pts)
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 u-iok 180 Kz - 30 WAz

3 — _ ' .
; Avg Type: RMS
Center Freq 15.075000 MH oy AvgtHord: 10HD

T
Wide = Tri
|FGalnclow BAmen: 10 B

- H &
. fvg Type: RMS
Léntor Frey 78,500 oiz N Cioee = Trig: Free Run AvglHobd: 1010
nclow BAmen: 10 4B
Ref -10.00 dBm

Ref -10.00 dBm

Start 9.00 kHz Stop 150.00 kHz Start 150 kHz Stop 30.00 MHz
#Res BW 1.0 kHz Sweep 174.0 ms (1001 pts) | #Res BW 10 kHz #VBW 30 kHz" Sweep 3684 ms (6001 pts)

Avg Type: RMS Avg Type: RMS
Trig: Free Run AvgiHold: 10M0

Trig: Free Run AvglHold: 10M0
#Aen: 20 48

Ref 10.00 dBm Ref 10.00 dBm

[}

| |
mwmwwmwmmwwmwﬂw

Stop 766.0 MHz Start 797 MHz Stop 7.870 GHz
Sweep 1.000 ms (5001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 13.33 ms (40001 pts)

Start 30.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

63 MHz ~ 775 MHz

Agilent Spectrum Anabyzer - Swegt SA
Avg Type: RMS Avg Type: RMS
Trig: Free Run AvglHold: 1010

T

Center Freq 769.000000 MHz h =
PHO: Wido ~+= T AvglHold: 10110 i
(FGainlow  #Atten: 10 dB #Atten: 10 dB

MEKr1 793.126 MHz

Mkr1 774.679 MHz
-47.515 dBm 10484y Ref 0,00 dBm -56.746 dBm

Ref 0,00 dBm

Start 793.000 MHz Stop 805.000 MHz
Sweep 386.1 ms (4001 pts)

Start 763.000 MHz Stop 775.000 MHz
#Res BW 6.2 kHz #VBW 18 kHz" Sweep 386.1 ms (4001 pts) #Res BW 6.2 kHz #VBW 18 kHz"
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1.559 GHz ~ 1.61 GHz

Agibent Spectrum Anabyzor - Swogt A
i

[ y = v Type: RMS
Center Freq 1.584500000 -p R ‘:;Hm:m"o

: Fast
IFGalncLow BAmen: 10 4B

Ref 0,00 dBm

1

M
e e .
ARV i T e L e R

.
|
|
|
|
|
|
|

y
|
|

Start 1.55900 GHz - ) ) - ) Stop 1.61000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 6.400 ms (2001 pts)

uss STATUS

1.559 GHz ~1.572 GHz (700 Hz)-1

| Ao Spectrum Anabyzer - Swopt 54
o

:_Center Fre: 1.555500000 GHz fivg Typa: RMS
P

NG: wide —== Trig:Free Run AvgiHold: 10M0
|FGainclow BAmen: 10 4B

Ref 0,00 dBm

Start 1.559000 GHz } ) ) Stop 1.572000 GHz
#Res BW 680 Hz #VBW 2.2 kHz* Sweep 34.51 s (40001 pts)

STATUS

1.572 GHz ~1.585 GHz (700 Hz)-2

T & ; = -
Center Freq 1.578500000 GHz Avg Type: RMS

PND: Widp —=— 171G Fres Run AvglHold: 1010
[FGaincl ow #Arten: 10 dB

Ref 0.00 dBm

Stop 1.585000 GHz
Sweep 34.51 s (40001 pts)

uss STATUS

Start 1572000 GHz
#Res BW GE0 Hz #VBW 2.2 kHz"

1.585 GHz ~1.598 GHz (700 Hz)-3

N bl [ VEE
| Center Freq 1.591500000 GHz Avg Type: RMS
| PN

0: Widp == 17ig- Frae Run AvgiHold: 1010
IF Gainclow #htten: 10 dB

Ref 0.00 dBm

Stop 1.598000 GHz
Sweep 34.51 5 (400071 pts)

usG i Alignment Completed STATUS.

#Res BW G680 Hz #VBW 2.2 kHz*

1.598 GHz ~1.61 GHz (700 Hz)-4

Agilent Spectrum Anabyzer - Swept SA
AL

-Ceme; Freq 1.604000000 GHz Avg Type: RMS
PHO: Wide ~+= 1710 Fres Run Awg|Hold: 10M0
IFGainclow #Arten: 10 dB

Ref 0,00 dBm

2 sk ke e il
Start 1.598000 GHz Stop 1.610000 GHz

#Res BW 680 Hz #VBW 2.2 kHz* Sweep 31.85 s (40001 pts)
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Plot of Band Edge for LTE 10 MHz Downlink (Band 12 & Band 13

Center Freq 728.000000 MHz
= Trig: Free Run
#Atten: 10 dB
Mkr1 728.00 MH

Rerooadem: . . . . . - NI

[Start 712.00 MHz

Stop 738.00 MHz
;LsRes EW 30 kHz

#VBW 91 kHz* Sweep 27.40 ms (1001 pts)

Leyught Spectrem Anssaer - Seept S0

Trig: Free Run AvglHeld: 1001100

Center Freq 698.000000 MHz X v Type: RMS
e | SAte: 20 dB

Ref 10.00 dBm

e o

Stop 708.00 MHz

Start 688.00 MHz
E Sweep 27.40 ms (1001 pis)

5 BW 30 kHz #VEBW 91 kHz*

e Rl
Center Freq 776.000000 MH:
—e— Trig:Free Run
#hAtten: 10 dB
Mkr1 776.00
Ref 0.00 dBm -36.970

i O S i

AL
|| Center Freq 787.000000 MH:
| i " gastan: 10 d8

Start 766.00 MHz
#Res BW 30 kHz

Stop 786.00 MHz

#VBW 91 kHz* Sweep 27.40 ms (1001 pts)
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I GainLow #hten: 10 dB
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| _m'v%wﬂkﬁ-\.‘.mwmwmﬂ-«—“ﬂ“

Start 747.00 MHz
#Res BW 30 kHz

Stop 767.00 MHz

#VBW 91 kHz* Sweep 27.40 ms (1001 pts)

Mkr1 716.00 MHz

Ref 10.00 dBm -42.952 dBm)

B Ao s WO SN NURSPRST Y

art 706.00 MHz

f Stop 726.00 MHz
#Res BW 30 kHz

#VBW 91 kHz* Sweep 27.40 ms (1001 pts)

Trig: Free Run

Ref 0.00 dBm

I e T

Start 777.00 MHz
#Res BW 30 kHz

Stop 797.00 MHz

#VBW 91 kHz* Sweep 27.40 ms (1001 pts,
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Plot of Intermodulation for LTE 10 MHz Downlink (Band 12 & Band 13

Ref 0.00 dBm

Avg Type: RMS

= Trig: Fres Run Avg|Meld: 100100

#Atten: 10 dB

Mkr1 728.00 MHz
-55.060 dBm)|

|Start 70! MHz
#Res BW 30 kHz

Keysigint Spectem Analyzes - Soept S4

Center Freq

Ref 10.00 dBm

#VBW 91 kHz*

Stop 74
ms (1001 pts)

Avg Type: RMS
Avg|Hold: 100100 i A
Mkr1 698.00 MHz
-44.607 dBm)|

|Start 678.00 MHz
#Res BW 30 kHz

TR
Span 22.0000000 MHz

0: Wi
B GaincLow

Ref 10.00 dBm

Stop 718.00 MHz
ms (1001 pts)

e Trig:Fras Run

#Asten: 20 dB

B e VN SR PR

iICenter 776.00 MHz
#Res BW 30 kHz
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-62.779 dBm)|

|Start 737.00 MHz
#Res BW 30 kHz

Stop 777.00 MHz
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Avg Type: RMS
Avg|Meld: 100100

Mkr1 7
-45.315 dBm)|
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|Start 696.00 MHz
#Res BW 30 kHz BW 91 kH

Stop 736.00 MHz
0 ms (1001 pts)
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Span 22.0000000 MHz
PHD Trig: Fres Run

0: Wide ~#—
B Gainclow #Asten: 20 dB

Ref 10.00 dBm

Center 787.00 MHz Span 22.00 MH:

#VBW 91 kHz* Sweep 30.20 ms (1001 pts)
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9. RADIATED EMISSIONS

FCC Rules
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:

The measurement is performed in accordance with Section 5.5.3.2 of ANSI C63.26.
a) Place the EUT in the center of the turntable. The EUT shall be configured to transmit into the
standard non-radiating load (for measuring radiated spurious emissions), connected with cables
of minimal length unless specified otherwise. If the EUT uses an adjustable antenna, the
antenna shall be positioned to the length that produces the worst case emission at the
fundamental operating frequency.
b) Each emission under consideration shall be evaluated:

1) Raise and lower the measurement antenna in accordance 5.5.2, as necessary to enable
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detection of the maximum emission amplitude relative to measurement antenna height.

2) Rotate the EUT through 360° to determine the maximum emission level relative to the axial

position.

3) Return the turntable to the azimuth where the highest emission amplitude level was

observed.

4) Vary the measurement antenna height again through 1 m to 4 m again to find the height

associated with the maximum emission amplitude.

5) Record the measured emission amplitude level and frequency using the appropriate RBW.
c) Repeat step b) for each emission frequency with the measurement antenna oriented in both
the horizontal and vertical polarizations to determine the orientation that gives the maximum
emissions amplitude.

d) ~ j) Omitted
k) Provide the complete measurement results as a part of the test report.

Test Setup:
L1
4m
— Measm‘emen—{
Distance
Ant
EUT oa—
- T [ |
[ | '
Turntable |ogop15m| 1M
' RF Test
| / Recerver
s S P e VA Aaays
Ground Plane
Note:

1) According to SVSWR requirement in ANSI 63.4 (2014), we performed the radiated test at
3.75 m distance from center of turn table. So, we applied the distance factor (reference
distance: 3 m).

2) Distance extrapolation factor = 20 log (test distance / specific distance) (dB)

3) Position of EUT for testing below 1 GHz test is 80 cm, and above 1 GHz is 1.5 m
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FCC ID: U88CC-L13

Test Result:
Frequency HEEEITEE HEEEITER Ant. Factor C.L A.G. D.F. Result
Ch. (MHz) Level Power (dB/m) (dB) (dB) (dB) Pol. (dBm)
(dBuV/m) (dBm)
No Critical Peaks Found
* C.L.: Cable Loss / A.G.: Ant. Gain / D.F.: Distance Factor (3.75 m)
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10. Annex A_EUT AND TEST SETUP PHOTO

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

No.

Description

1

HCT-RF-1809-FC018-P
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