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4.5 Channel Edge / Out-of-Band Emissions Measurement
45.1 Limits of Band Edge / Out-of-Band Emissions Measurement

For WCDMA Band 4, 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.

For LTE Band 12, LTE Band 71:

According to FCC 27.53(qg) 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.

For LTE Band 13:
According to FCC 27.53(c)(2) for 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.

According to 27.53(c)(4) On all frequencies between 763-775MHz and 793-805MHz, by a factor not less than
65 + 10 log (P) dB in a 6.25 kHz band segment, for mobile and portable stations

45.2 Test Setup

Communication )
Simulator Power Splitter i Spectrum Analyzer
20dB Attenuation
EUT PAD
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45.3 Test Procedures

a. All measurements were done at low and high operational frequency range.

b. The detector of the spectrum is RMS, and if the device can be configured to transmit continuously (duty
cycle =2 98%), set the (sweep time) > (number of points in sweep) x (symbol period) (e.g., by a factor of 10
x symbol period x number of points). Increasing the sweep time (i.e., slowing the sweep speed) will allow
for averaging over multiple symbols.

c. The center frequency of spectrum is the band edge frequency and span is 5 MHz. RB of the spectrum is
51 kHz and VB of the spectrum is 160 kHz (WCDMA / HSDPA / HSUPA).

d. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
15 kHz and VB of the spectrum is 51 kHz (LTE Bandwidth 1.4 MHz).

e. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
30 kHz and VB of the spectrum is 100 kHz (LTE Bandwidth 3 MHz).

f.  The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
51 kHz and VB of the spectrum is 160 kHz (LTE Bandwidth 5 MHz).

g. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (LTE Bandwidth 10 MHz).

h. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
150 kHz and VB of the spectrum is 470 kHz (LTE Bandwidth 15 MHz).

i. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
200 kHz and VB of the spectrum is 1 MHz (LTE Bandwidth 20 MHz).

a. Record the max. trace plot into the test report.
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45.4 Test Results

Band Edge

WCDMA Band 4

Channel

#Video BW 160 kHz"

HSDPA

1312 (1712.4MHz)

Channel

Center 1.755000 GHz
|2Res BW 51 kHz

#Video BW 160 kHz"

1513 (1752.6MHz)

Spa
#Sweep 300 m:

Channel

Ref Lyl Offset 15.00 dB
Ref Level 30.00 dBm

#Video BW 160 kHz"

Span 2.000 MHz
#Sweep 300 m3

L

Center 1.755000 GHz
[#Res BW 51 kHz

Ref Level 30.00 dBm

#Video BW 160 kHz"

Ref Lyl Offset 15.00 dB
Ref Level 30.00 dBm

710000 GHz #Video BW 160 kHz"

Span 2.000 MHz
#Sweep 300 ms (1001 pts)

R

Ref Lyl Offset 15.00 dB
Ref Level 30.00 dBm

#Video BW 160 kHz"
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LTE Band 4 (Channel Bandwidth 1.4MHZz)

Ref Lvl Offset 15.00 dB Mkr1

Ref Level 35.00 dBm

Swept Span
Zero Span

Start 1.7095000 GHz #ideo BW 51 kHz Stop 1.7105000 GI
[#Res BW 15 kHz #Sweep 503 ms (1001 pts

1RB (1710.7MHz)

Ref L Offset 15.00 dB MM1?

Scale/Div 10 dB Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
03500000 GHz

Stop Freq
710500000 GHz

AUTO TUNE

Start 1.7095000 GHz #Video BW 51 kHz Stop 1.7105000 GHz
[#Res BW 15 kHz Sweep 20.0 ms (1001 pts

FULL (1710.7MHz)

1 Spectrum

Scale/Div 10 dB

Start 1.7545000 GHz
[#Res BW 15 kHz

Start 1.7545000 GHz
[#Res BW 15 kHz

Ref Lvi Offset 15.00 dB
Ref Level 35.00 dBm

#Video BW 51 kHz

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

#Video BW 51 kHz

Mkr1 1.755 008 GHa
440 dBmr

Swept Span
Zero Span

Start Freq
754500000 GHz

Stop Freq
755500000 GHz

AUTO TUNE

Stop 1.7555000 GH:
#Sweep 503 ms (1001 pts

Mkr1 1.755 00

Swept Span
Zero Span

755500000 GHz

AUTO TUNE

Stop 17555000 GH:
Sweep 20.0 ms (1001 pts

FULL (1754.3MHz)
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LTE Band 4 (Channel Bandwidth 3MHZz)

Ref Lvl Offset 15.00 dB Mkr1

Ref Level 35.00 dBm

Swept Span
Zero Span

Start 1.7095000 GHz
[#Res BW 30 kHz

#Video BW 100 kHz Stop 1.7105000 G|

#Sweep 503 ms (1001 pts

1RB (1711.5MHz)

Mkr1 1.7

Ref Lvl Offset 15.00 dB

Scale/Div 10 dB Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
03500000 GHz

Stop Freq
710500000 GHz

AUTO TUNE

Start 1.7095000 GHz
#Res BW 30 kHz

#Video BW 100 kHz Stop 1.7105000 GHz

Sweep 20.0 ms (1001 pts

FULL (1711.5MHz)

1 Spectrum

Scale/Div 10 dB

Start 1.7545000 GHz
[#Res BW 30 kHz

Start 1.7545000 GHz
#Res BW 30 kHz

' 755
Ref Lvl Offset 15.00 dB Mkr1 1

Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
754500000 GHz

Stop Freq
755500000 GHz

AUTO TUNE

#Video BW 100 kHz Stop 1.7555000 GH;

#Sweep 503 ms (1001 pts

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

755500000 GHz

AUTO TUNE

#Video BW 100 kHz Stop 1.7555000 GH:

Sweep 20.0 ms (1001 pts

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

Ref Lvl Offset 15.00 dB Mkr1

Ref Level 35.00 dBm

Swept Span
Zero Span

Start 1.7095000 GHz
[#Res BW 51 kHz

#Video BW 160 kHz Stop 1.7105000 G|
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1RB (1712.5MHz)

Mkr1 1.7

Ref Lvl Offset 15.00 dB

Scale/Div 10 dB Ref Level 35.00 dBm

Swept Span
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Start Freq
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Stop Freq
710500000 GHz

AUTO TUNE

Start 1.7095000 GHz
[#Res BW 51 kHz

#Video BW 160 kHz Stop 1.7105000 GHz

Sweep 20.0 ms (1001 pts

FULL (1712.5MHz)

1 Spectrum

Scale/Div 10 dB

Start 1.7545000 GHz
[#Res BW 51 kHz

Start 1.7545000 GHz
[#Res BW 51 kHz

' 755
Ref Lvl Offset 15.00 dB Mkr1 1

Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
754500000 GHz

Stop Freq
755500000 GHz

AUTO TUNE

#Video BW 160 kHz Stop 1.7555000 GH;
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Ref Level 35.00 dBm

Swept Span
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AUTO TUNE

#Video BW 160 kHz Stop 1.7555000 GH:

Sweep 20.0 ms (1001 pts

FULL (1752.5MHz)
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LTE Band 4 (Channel Bandwidth 10MHZz)

Ref Lvl Offset 15.00 B Mkr1 1 Spectum
Ref Level 35.00 dBm J Scale/Div 10 dB

Swept Span
Zero Span

Start 1.7545000 GHz

#Video BW 300 kHz Stop 1.7405000 GI
#Res BW 100 kHz

#Sweep 503 ms (1001 pts

1RB (1715MHz)

Start 1.7095000 GHz
#Res BW 100 kHz

Ref L Offset 15.00 dB Mkr1 1.7

Scale/Div 10 dB Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
03500000 GHz

Stop Freq
710500000 GHz

AUTO TUNE

Stop 1.7105000 GHz Start 1.7545000 GHz
Sweep 20.0 ms (1001 pts [#Res BW 100 kHz

Start 1.7095000 GHz #Video BW 300 kHz

FULL (1715MHz)

' 755
Ref Lvl Offset 15.00 dB Mkr1 1

Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
754500000 GHz

Stop Freq
755500000 GHz

AUTO TUNE

#Video BW 300 kHz Stop 17555000 GHz
#Sweep 503 ms (1001 pts

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm
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755500000 GHz

AUTO TUNE

#Video BW 300 kHz Stop 17555000 GH:
Sweep 20.0 ms (1001 pts

FULL (1750MHz)
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LTE Band 4 (Channel Bandwidth 15MHZz)

Ref Lvl Offset 15.00 dB Mkr1

Ref Level 35.00 dBm

Swept Span
Zero Span

Start 1.7095000 GHz #Video BW 470 kHz Stop 1.7105000 GI
#Res BW 150 kHz #Sweep 503 ms (1001 pts
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Stop Freq
710500000 GHz

AUTO TUNE
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#Res BW 150 kHz Sweep 20.0 ms (1001 pts

FULL (1717.5MHz)

1 Spectrum

Scale/Div 10 dB

Start 1.7545000 GHz
#Res BW 150 kHz

Start 1.7545000 GHz
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Ref Lvi Offset 15.00 dB
Ref Level 35.00 dBm

#Video BW 470 kHz
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LTE Band 4 (Channel Bandwidth 20MHZz)

Ref Lvl Offset 15.00 B Mkr1 B 1 Spectum
Ref Level 35.00 dBm J Scale/Div 10 dB

Swept Span
Zero Span

Start 1.7545000 GHz

#Video BW 1.0 MHz Stop 1.7105000 G|
#Res BW 200 kHz
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Start 1.7095000 GHz
#Res BW 200 kHz

Ref L Offset 15.00 dB Mkr1 1.7

Scale/Div 10 dB Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
03500000 GHz

Stop Freq
710500000 GHz

AUTO TUNE

Stop 1.7105000 GHz Start 1.7545000 GHz

Start 1.7095000 GHz #Video BW 1.0 MHz

FULL (1720MHz)

#Sweep 1.00 5 (1001 pts #Res BW 200 kHz

Ref Lvl Offset 15.00 dB Mkr1

Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
754500000 GHz

Stop Freq
755500000 GHz

AUTO TUNE

#ideo BW 1.0 MHz Stop 17555000 GHz
#Sweep 503 ms (1001 pts

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
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AUTO TUNE

#Video BW 1.0 MHz Stop 17555000 GH:
Sweep 20.0 ms (1001 pts

FULL (1745MHz)
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LTE Band 12 (Channel Bandwidth 1

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Start 698.5000 MHz
[#Res BW 30 kHz

#Video BW 100 kHz

1RB (699.7MHz)

Ref Lvl Offset 15.00 dB

Scale/Div 10 dB Ref Level 35.00 dBm

Start 698.5000 MHz
#Res BW 30 kHz

#Video BW 100 kHz

FULL (699.7MHz)

4MH?z)

Stop 699.5000 MH;

#Sweep 501 ms (1001 pts

dBm

Stop 699.5000 MH;
Sweep 1.67 ms (1001 pts

Analyzer 1

1 Spectum
SweptSpan | Scaleiv 10 a8
Zera Span

Start Freq
638500000 MHz

Stop Freq
699500000 MHz

AUTO TUNE

Start 7155000 MHz
[#Res BW 30 kHz

Canter Frequency
689.000000 MHz

Span

i

1 Spectum

Swept Span Scale/Div 10 dB

Zero Span

699.500000 MHz

AUTO TUNE

Start 715.5000 MHz
[#Res BW 30 kHz
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Corre Gate. Off
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Input Z: 50 (1
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ype: Log-Power
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Freq Ref. Int
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1.00000000 MHz
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Stop Freq
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Ref Lvl Offset 15.00 dB
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Tog: Free Run Center Frequency
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Ref Lvi Offset 15.00 dB

Ref Level 35.00 dBm Swept Span
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#Video BW 100 kHz Stop 716.5000 MH:

Sweep 1.67 ms (1001 ots

FULL (715.3MHz)
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LTE Band 12 (Channel Bandwidth 3MHZz)

[Spectrum
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Con
Freq Ref. Int
NFE: Adaptive

Scale/Div 10 dB

Start 698,5000 MHz
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1 Spectum
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[#Res BW 30 kHz
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Sig Track: Of

Ref Lvl Offset 15.00 dB
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#Video BW 100 kHz
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1 Spectrum
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Avg Type: Log-Power
Trig: Free Run
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Stop 699.5000 MH:
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+
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#Video BW 100 kHz Stop 716.5000 MH;
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Ref Level 35.00 dBm
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LTE Band 12 (Channel Bandwidth 5MHz)
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LTE Band 12 (Channel Bandwidth 10MHZz)
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LTE Band 13 (Channel Bandwidth 5MHZz)
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LTE Band 13 (Channel Bandwidth 10MHZz)

| Spurious Emissions
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LTE Band 66 (Channel Bandwidth 1.4MHz)
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LTE Band 66 (Channel Bandwidth 3MHZz)
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LTE Band 66 (Channel Bandwidth 5MHz)
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Ref Lvl Offset 15.00 4B Mkr1

Scale/Div 10 dB Ref Level 35.00 dBm

Start 1.7095000 GHz
[#Res BW 51 kHz

#Video BW 160 kHz

FULL (1712.5MHz)

Stop 1.7405000 Gl

#Sweep 501 ms (1001 pts

1.7

Stop 1.7105000 GHz

Sweep 20.0 ms (1001 pts

1 Spectrum

Scale/Div 10 dB

Swept Span
Zero Span

Start 1.7795000 GHz
[#Res BW 51 kHz

Swept Span
Zero Span

Start Freq
03500000 GHz

Stop Freq
710500000 GHz

AUTO TUNE

Start 1.7795000 GHz
[#Res BW 51 kHz

Ref Lvi Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
778500000 GHz

Stop Freq
80500000 GHz

AUTO TUNE

#Video BW 160 kHz Stop 1.7805000 GH;

#Sweep 501 ms (1001 pts

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
773500000 GHz

Stop Freq
780500000 GHz

AUTO TUNE

#Video BW 160 kHz Stop 1.7805000 GHZ

Sweep 20.0 ms (1001 pts

FULL (1777.5MHz)
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LTE Band 66 (Channel Bandwidth 10MHZz)

Ref Lyl Offset 15.00 4B Mkri 1 Spectum Ref Lvi Offset 15.00 dB k 4|Centar Frequency
Ref Level 35.00 dBm 1 Scale/Div 10 d8 Ref Level 35.00 dBm 6 1.780000000 GHz

Swept Span Swept Span
Zero Span

Zero Span
Start Freq
778500000 GHz

Stop Freq
80500000 GHz

AUTO TUNE

#Video BW 300 kHz Stop 1.7805000 GH;

Stop 1.7105000 G| Start 1.7795000 GHz
#Sweep 501 ms (1001 pts

Start 1.7095000 GHz #Video BW 300 kHz
#Sweep 501 ms (1001 pts #Res BW 100 kHz

#Res BW 100 kHz

1RB (1715MHz)

Ref Lvl Offset 15.00 dB Ref Lvl Offset 15.00 dB
Scale/Div 10 dB Ref Level 35.00 dBm 3 | Ref Level 35.00 dBm

Swept Span Swept Span
Zero Span

Zero Span
Start Freq Start Freq

09500000 GHz - 779500000 GHz
Stop Freq . Stop Freq

710500000 GHz ; 80500000 GHz

AUTO TUNE AUTO TUNE

Stop 1.7805000 GHZ

Stop 1.7105000 GH: Start 1.7795000 GHz #Video BW 300 kHz
Sweep 20.0 ms (1001 pts

Sweep 20.0 ms (1001 pts #Res BW 100 kHz

FULL (1715MHz) FULL (1775MHz)

Start 1.7095000 GHz #Video BW 300 kHz
#Res BW 100 kHz
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LTE Band 66 (Channel Bandwidth 15MHz)

Ref Lvl Offset 15.00 dB Mkr1

Ref Level 35.00 dBm

Start 1.7095000 GHz
#Res BW 150 kHz

#Video BW 470 kHz

1RB (1717.5MHz)

Ref Lvl Offset 15.00 dB

Scale/Div 10 dB Ref Level 35.00 dBm

Start 1.7095000 GHz
#Res BW 150 kHz

#Video BW 470 kHz

FULL (1717.5MHz)

Stop 1.7405000 Gl

#Sweep 501 ms (1001 pts

Stop 1.7105000 GHz

Sweep 20.0 ms (1001 pts

1 Spectrum

Scale/Div 10 dB

Swept Span
Zero Span

Start 1.7795000 GHz
#Res BW 150 kHz

Swept Span
Zero Span

Start Freq
03500000 GHz

Stop Freq
710500000 GHz

AUTO TUNE

Start 1.7795000 GHz
#Res BW 150 kHz

Ref Lvi Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
778500000 GHz

Stop Freq
80500000 GHz

AUTO TUNE

#Video BW 470 kHz Stop 1.7805000 GH;

#Sweep 501 ms (1001 pts

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
773500000 GHz

Stop Freq
780500000 GHz

AUTO TUNE

#Video BW 470 kHz Stop 1.7805000 GHZ

Sweep 20.0 ms (1001 pts

FULL (1772.5MHz)
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LTE Band 66 (Channel Bandwidth 20MHZz)

Ref Lvl Offset 15.00 B Mkr1 1 Spectum
Ref Level 35.00 dBm J Scale/Div 10 dB

Swept Span
Zero Span

Start 1.7795000 GHz

#Video BW 1.0 MHz Stop 1.7105000 G|
#Res BW 200 kHz

#Sweep 501 ms (1001 pts

1RB (1720MHz)

Start 1.7095000 GHz
#Res BW 200 kHz

Ref L Offset 15.00 dB Mkr1 1.7

Scale/Div 10 dB Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
03500000 GHz

Stop Freq
710500000 GHz

AUTO TUNE

Stop 1.7105000 GHz Start 1.7795000 GHz
Sweep 20.0 ms (1001 pts #Res BW 200 kHz

Start 1.7095000 GHz #Video BW 1.0 MHz

FULL (1720MHz)

Ref Lvi Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
778500000 GHz

Stop Freq
80500000 GHz

AUTO TUNE

#ideo BW 1.0 MHz Stop 1.7805000 GHz
#Sweep 501 ms (1001 pts

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
773500000 GHz

Stop Freq
780500000 GHz

AUTO TUNE

#Video BW 1.0 MHz Stop 17805000 GH:
Sweep 20.0 ms (1001 pts

FULL (1770MHz)
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