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LTE Band 66 (Channel Bandwidth 15MHz)

Test Condition Channel Fr?“cjlllj_lezr;cy Occupi?“(}llgg?dwidth 26dB('\B/I?_|nZd)width
QPSK 132047 1717.5 13.478 14.29
QPSK 132322 1745 13.462 14.27
QPSK 132597 1772.5 13.462 14.26
16QAM 132047 1717.5 13.467 14.31
16QAM 132322 1745 13.461 14.26
16QAM 132597 17725 13.450 14.26
64QAM 132047 17175 13.462 14.29
64QAM 132322 1745 13.455 14.29
64QAM 132597 17725 13.450 14.26

Spectrum Plot of Worst Value
Occupied bandwidth 26dB Bandwidth
CORSMIENR | speciumAnaiyrt Fo JI T

Occupled Bandwidth
13.478

Occupled Bandwidth
8 MHz Total Power 13.467

7 MHz Total Power 21.6dBm

Transmit Freq Error 6.400 kHz % of OBW Power Transmit Freq Error 9517 kHz % of OBW Power 99.00 %
xdB xdB

x dB Bandwidth 14.29 MHz x dB Bandwidth 14.31 MHz -26.00 dB

QPSK CH 132047 (1717.5MHz) 16QAM CH 132047 (1717 .5MHz)
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LTE Band 66 (Channel Bandwidth 20MHz)

Test Condition Channel Fr?“cjlllj_lezr;cy Occupi?“(}llgg?dwidth 26dB('\B/I?_|nZd)width
QPSK 132072 1720 17.976 19.07
QPSK 132322 1745 17.946 19.05
QPSK 132572 1770 17.945 19.03
16QAM 132072 1720 17.978 19.07
16QAM 132322 1745 17.960 19.03
16QAM 132572 1770 17.951 19.04
64QAM 132072 1720 17.969 19.07
64QAM 132322 1745 17.948 19.03
64QAM 132572 1770 17.954 19.05

Spectrum Plot of Worst Value
Occupied bandwidth 26dB Bandwidth

Occupled Bandwidth Occupled Bandwidth
17.978 MHz Total Power 17.969 MHz Total Power

Transmit Freq Error 9.423 kHz % of OBW Power Transmit Freq Error 8.808 kHz % of OBW Power
x dB Bandwidth 19.07 MHz xdB x dB Bandwidth 19.07 MHz xdB

16QAM CH 132072 (1720MHz) 64QAM CH 132072 (1720MHz)
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4.5 Channel Edge / Out-of-Band Emissions Measurement
4.5.1 Limits of Band Edge / Out-of-Band Emissions Measurement

For LTE Band 4, LTE Band 66:

According to FCC 27.53(h), for operations in the 1695-1710MHz, 1710-1755MHz, 1755-1780 MHz,
1915-1920MHz, 1995-2000 MHz, 2000-2020MHz, 2110-2155MHz, 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 log (P) dB. 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.

For LTE Band 7:

According to FCC 27.53(m)(4) regulations, any transmit power of any emission outside of the channel edge
must be attenuated below the transmitting power (P) by a factor shall be not less than 40 + 10 log (P) dB on
all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on all
frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on all
frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or the
actual emission bandwidth. In addition, the attenuation factor shall not be less that 43 + 10 log (P) dB on all
frequencies between 2490.5MHz and 2496 MHz and 55 + 10 log (P) dB at or below 2490.5MHz. In the 1 MHz
bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least two percent
may be employed, except when the 1 megahertz band is 2495-2496 MHz, in which case a resolution
bandwidth of at least one percent may be employed.

For LTE Band 12, LTE Band 17:

According to FCC 27.53(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.

45.2 Test Setup

Communication )
Simulator Power Splitter i Spectrum Analyzer

?

20dB Attenuation Pad

EUT

4.5.3 Test Procedures

a. The EUT was set up for the rated peak power. The power was measured with Spectrum Analyzer. Band
edge measurements were done at 2 channels: low and high operational frequency range.
b. Measurement refer to ANSI C63.26 section 5.7.2 & 5.7.3 and FCC Part 27 section 27.53.

c. Measure 5 MHz and 10 MHz channel bandwidth modes for LTE Band 7, extend the 1% range from 1M to
2M above and below the channel edge, then lower the limit further by 10 log (1000/100) = 10dB (i.e. -10 +
-10 = -20dB) to compensate for the integration from 100k to 1M, measure referring to ANSI C63.26
Section 5.7.2 (a)(1).

d. Record the max trace plot into the test report.
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4.54 Test Results
LTE Band 4 (Channel Bandwidth 1.4MHz)

Frequency

Ref Lvl Offset 17.00 dB
Ref Level 37.00 dBm

Start 17095000 GHz
#Res BW 30 kHz

#Video BW 100 kHz Stop 1.7105000 GH;

#Sweep 501 ms (1001 pts|

Ref Lvl Offset 17.00 dB
Ref Level 37.00 dBm

4| Center Frequency
1.710000000 GHz

Swept Span
Zero Span

Full Span

art Freq
1709500000 GHz

Stop Freq
1710500000 GHz

i AUTO TUNE

Start 17095000 GHz
#Res BW 30 kHz

#Video BW 100 kHz Stop 1.7105000 GH;

Sweep 20.0 ms (1001 pts|

Full (1710.7MHz)

v

1 Spectrum
Scale/Div 10 dB

Start 17545000 GHz
#Res BW 30 kHz

1 Spectrum
Scale/Div 10 dB

Start 17545000 GHz
#Res BW 30 kHz

VERITAS

Frequency v

Ref LVl Offset 17.00 dB Mkrt 1.7
Ref Level 37.00 dBm

Swept Span
Zero Span

#Video BW 100 kHz

v

Ref Lvi Offset 17.00 dB
Ref Level 37.00 dBm

Swept Span
Zero Span
|start Freq
1.754500000 GHz
Stop Freq
1.755500000 GHz

AUTO TUNE

#Video BW 100 kz Stop 1.7555000 GH;

Sweep 20.0 ms (1001 pts,

Full (1754.3MHz)
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LTE Band 4 (Channel Bandwidth 3MHz)

Start 17095000 GHz
#Res BW 62 kHz

Start 17095000 GHz
#Res BW 62 kHz

Ref Lvl Offset 17.00 dB
Ref Level 37.00 dBm

Ref Lvl Offset 17.00 dB
Ref Level 37.00 dBm 624 dBm

Frequency

Mkr1 1.709 966 GHz JCenter Frequency
1

1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
1708500000 GHz

Stop Freq
1710500000 GHz

| AuTOTUNE |

#Video BW 200 kHz Stop 1.7105000 GH;

#Sweep 501 ms (1001 pts|

Frequency

Mkr1 1.709 966 GHz |Center Frequency

1.00000000 MHz

Swept Span
Zero Span

#Video BW 200 kHz Stop 1.7105000 GH;

Sweep 20.0 ms (1001 pts,

Full (1711.5MHz)

v

1 Spectum
Scale/Div 10 dB

Start 17545000 GHz
#Res BW 62 kHz

Scale/Div 10 dB

Start 17545000 GHz
#Res BW 62 kHz

Frequency

Ref Lvl Offset 17.00 dB Mkr1 1.755
Ref Level 37.00 dBm 21.31

Zero Span

Start Freq
754500000 GHz

Stop Freq
755500000 GHz

AUTO TUNE

#Video BW 200 kHz Stop 1.7555000 GH;

#Sweep 501 ms (1001 pts,

Frequency

Ref Lvl Offset 17.00 dB
Ref Level 37.00 dBm

1.00000000 MHz

Swept Span
Zero Span

Start Freq
1.754500000 GHz

#Video BW 200 kHz

Stop 1.7555000 GH;
Sweep 20.0 ms (1001 pts,

Full (1753.5MHz)
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LTE Band 4 (Channel Bandwidth 5MHz)

Start 17095000 GHz
#Res BW 100 kHz

Start 17095000 GHz
#Res BW 100 kHz

Ref Lvl Offset 17.00 dB Mkr1 1.709 950 GH2
Ref Level 37.00 dBm 0.170 dBn

#Video BW 300 kHz Stop 1.7105000 GH;

#Sweep 501 ms (1001 pts|

Ref Lvl Offset 17.00 dB
Ref Level 37.00 dBm

#Video BW 300 kHz Stop 1.7105000 GH;

Sweep 20.0 ms (1001 pts,

Full (1712.5MHz)

Frequency

(Center Frequency 1 Spectum
1 Scale/Div 10 dB.

1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
1708500000 GHz

Stop Freq
1710500000 GHz

| AuTOTUNE |

Start 1.7545000 GHz
#Res BW 100 kHz

Frequency v

Scale/Div 10 dB

1.00000000 MHz

Swept Span
Zero Span

Start 17545000 GHz
#Res BW 100 kHz

Frequency v

Ref Lvl Offset 17.00 dB Mkr1 1.755 050 GH
Ref Level 37.00 dBm .

Zero Span

Start Freq
754500000 GHz

Stop Freq
755500000 GHz

AUTO TUNE

#Video BW 300 kHz Stop 1.7555000 GH;

#Sweep 501 ms (1001 pts,

1RB (1752.5MHz)

Frequency

Mkr1 1.7
Ref Lvl Offset 17.00 dB Mkr1 1.75

Ref Level 37.00 dBm

1.00000000 MHz

Swept Span
Zero Span

Start Freq
1.754500000 GHz

#Video BW 300 kHz

Stop 1.7555000 GH;
Sweep 20.0 ms (1001 pts,

Full (1752.5MHz)
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BUREAU

LTE Band 4 (Channel Bandwidth 10MHz)

Start 17095000 GHz
#Res BW 200 kHz

Start 17095000 GHz
#Res BW 200 kHz

Ref LVl Offset 17.00 dB Mkr1 1.709

Ref Level 37.00 dBm 4

#Video BW 620 kHz Stop 1.7105000 GH;

Sweep 20.0 ms (1001 pts,

Ref Lyl Offset 17.00 dB Mkr1 1.709 864 GHg
Ref Level 37.00 dBm 26.718 dBn)

#Video BW 620 kHz Stop 1.7105000 GH;

Sweep 20.0 ms (1001 pts,

Full (1715MHz)

Frequency

1 Spectum
Scale/Div 10 dB

1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
1708500000 GHz

Stop Freq
1710500000 GHz

| AuTOTUNE |

Start 17545000 GHz
#Res BW 200 kHz

Frequency v

(T
Scale/Div 10 dB

1.00000000 MHz

Swept Span
Zero Span

Start 17545000 GHz
#Res BW 200 kHz

Frequency v

Ref Lvl Offset 17.00 dB
Ref Level 37.00 dBm

Zero Span

Start Freq
754500000 GHz

Stop Freq
755500000 GHz

AUTO TUNE

#Video BW 620 kHz Stop 1.7555000 GH;

#Sweep 501 ms (1001 pts,

1RB (1750MHz)

Frequency

Mkr1 1.755
Ref Lvl Offset 17.00 dB Mkr1 1.755

Ref Level 37.00 dBm

1.00000000 MHz

Swept Span
Zero Span

Start Freq
1.754500000 GHz

#Video BW 620 kHz

Stop 1.7555000 GH;
Sweep 20.0 ms (1001 pts,

Full (1750MHz)
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BUREAU

LTE Band 4 (Channel Bandwidth 15MHz)

Frequency

Ref Lvl Offset 17.00 dB

Mkr1 1.709 841 GHa JCenter Frequency
Ref Level 37.00 dBm 1

-24.512 dBm

1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
1708500000 GHz

Stop Freq
1710500000 GHz

| AuTOTUNE |

Start 17095000 GHz
#Res BW 300 kHz

#Video BW 1.0 MHz Stop 1.7105000 GH;

#Sweep 501 ms (1001 pts|

Frequency

Ref Lvl Offset 17.00 dB
Ref Level 37.00 dBm

1.00000000 MHz

Swept Span
Zero Span

Start 17095000 GHz
#Res BW 300 kHz

#Video BW 1.0 MHz Stop 1.7105000 GH;

Sweep 20.0 ms (1001 pts,

Full (1717.5MHz)

v

1 Spectum
Scale/Div 10 dB

Start 17545000 GHz
#Res BW 300 kHz

Scale/Div 10 dB

Start 17545000 GHz
#Res BW 300 kHz

Frequency

Ref Lvl Offset 17.00 dB

Mkr1 1.75:
Ref Level 37.00 dBm -

Zero Span

Start Freq
754500000 GHz

Stop Freq
755500000 GHz

AUTO TUNE

#Video BW 1.0 MHz Stop 1.7555000 GH;

#Sweep 501 ms (1001 pts,

Frequency

Ref Lvl Offset 17.00 dB
Ref Level 37.00 dBm

1.00000000 MHz

Swept Span
Zero Span

Start Freq
1.754500000 GHz

#Video BW 1.0 MHz

Stop 1.7555000 GH;
Sweep 20.0 ms (1001 pts,

Full (1747.5MHz)
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BUREAU

LTE Band 4 (Channel Bandwidth 20MHz)

Start 17095000 GHz
#Res BW 430 kHz

Start 17095000 GHz
#Res BW 430 kHz

Frequency

Ref Lvl Offset 17.00 dB Mkr1 1.709 7¢

Ref Level 37.00 dBm

1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
1708500000 GHz

Stop Freq
1710500000 GHz

| AuTOTUNE |

#Video BW 1.3 MHz Stop 1.7105000 GH;

#Sweep 1.00 s (1001 pts|

Frequency

Ref Lvl Offset 17.00 dB kri 1. 6 GHz |Center Frequency
Ref Level 37.00 dBm 1

1.00000000 MHz

Swept Span
Zero Span

#Video BW 1.3 MHz Stop 1.7105000 GH;

#Sweep 1.00 s (1001 pts|

Full (1720MHz)

v

1 Spectum
Scale/Div 10 dB

Start 17545000 GHz
#Res BW 430 kHz

Scale/Div 10 dB

Start 17545000 GHz
#Res BW 430 kHz

Frequency

Ref Lvl Offset 17.00 dB

Mkr1 1.758
Ref Level 37.00 dBm -

Zero Span

Start Freq
754500000 GHz

Stop Freq
755500000 GHz

AUTO TUNE

#Video BW 1.3 MHz Stop 1.7555000 GH;

#Sweep 1.00 s (1001 pts|

1RB (1745MHz)

Frequency

Mkr1 1.755 231 GH3
Ref Lvl Offset 17.00 dB Mkr1 1.755 231 GHz |Center Frequency

Ref Level 37.00 dBm

1.00000000 MHz

Swept Span
Zero Span

Start Freq
1.754500000 GHz

#Video BW 1.3 MHz

Stop 1.7555000 GH;
Sweep 20.0 ms (1001 pts,

Full (1745MHz)
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BUREAU

LTE Band 7 (Channel Bandwidth 5MHz)

3Nl Range Graph
Scale/Div 10.0 dB

ALl by g s A T

Start 2485 GHz
4All Range Table

3All Range Gragh
Scale/Div 10.0 dB

Frequency

Ref Lvl Offset 15.00 d&
Ref Value 30.00 dBm

)

/
oo} J

Measure Trace
Trace Type

Frequency  Amplitude
3

Frequency

Ref Lvl Offset 15.00 d&
Ref Value 30.00 dBm

wa‘“—*’dwj

el

Measure Trace

Ampiitude
-45.06 dBm

Full (2502.5MHz)

3l Rango Graph
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 d&
Ref Value 30.00 dBm

Start 2.568 GHz
4All Range Table

Measure Trace

Trace Type

Spur_Range StartFreq  StopFreq  REW Frequency

00 GHz 1000 kHz
0.0 kH.

4

3 Range Gragh
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 d8
Ref Value 30.00 dBm

Start 2.568 GHz

Measure Trace Trace 1

Trace Type

Spur Range StartFreq  StopFreq
1 z Hz

Frequency
¢ TEBG5ET

76 GHz

Full (2567.5MHz)

Stop 2,578 GHz,

Frequency v

Center Frequency [P
22005000000 GHz

Stop 25578 GHz,

Trace 1
Trace Average (Active)
Ampitude
18.37 dBm
[) n
-47.97 dBm

Frequency

-36.13 dBm
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