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Plot 7-90. Conducted Spurious Plot (Band 4 - 20.0MHz QPSK - RB Size 1, RB Offset 0 - High Channel)
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Plot 7-92. Conducted Spurious Plot (Band 41 PC3 - 20.0MHz QPSK - RB Size 1, RB Offset 0 - Low Channel)
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' Keysight Spectrum Analyzer - Swept SA
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Plot 7-93. Conducted Spurious Plot (Band 41 PC3 - 20.0MHz QPSK - RB Size 1, RB Offset 0 - Low Channel)
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Plot 7-95. Conducted Spurious Plot (Band 41 PC3 - 20.0MHz QPSK - RB Size 1, RB Offset 0 - Mid Channel)
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Plot 7-96. Conducted Spurious Plot (Band 41 PC3 - 20.0MHz QPSK - RB Size 1, RB Offset 0 - Mid Channel)
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Plot 7-97. Conducted Spurious Plot (Band 41 PC3 - 20.0MHz QPSK - RB Size 1, RB Offset 99 - High
Channel)
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Plot 7-98. Conducted Spurious Plot (Band 41 PC3 - 20.0MHz QPSK - RB Size 1, RB Offset 99 — High

Channel)
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Plot 7-99. Conducted Spurious Plot (Band 41 PC3 - 20.0MHz QPSK - RB Size 1, RB Offset 99 - High

Channel)
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7.4 Band Edge Emissions at Antenna Terminal

Test Overview

All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of the EUT
while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All
data rates were investigated to determine the worst case configuration. All modes of operation were investigated
and the worst case configuration results are reported in this section.

The minimum permissible attenuation level of any spurious emission is 43 + 10 log1o(Pwattsj), where P is the
transmitter power in Watts.

The minimum permissible attenuation level for Band 41 is as noted in the Test Notes on the
following page.

Test Procedure Used

KDB 971168 D01 v03r01 — Section 6.0

Test Settings

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge

RBW > 1% of the emission bandwidth

VBW > 3 x RBW

Detector = RMS

Number of sweep points = 2 x Span/RBW

Trace mode = trace average for continuous emissions, max hold for pulse emissions

® N o g kDb =

Sweep time = auto couple
9. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

i o0opEel

EUT

Figure 7-3. Test Instrument & Measurement Setup
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Test Notes

Per 22.917(b) 27.53(h) 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 to demonstrate compliance with the out-of-band emissions limit. 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 emission are attenuated at least 26 dB below the transmitter power.

Per 27.53(g) for operations in the 698-746 MHz band, in the 100 kHz bands immediately outside and adjacent to
the frequency block a resolution bandwidth of at least 30 kHz may be employed to demonstrate compliance with
the out-of-band emissions limit.

Per 27.53(c)(5) for operations in the 776-788 MHz band, in the 100 kHz bands immediately outside and adjacent
to the frequency block a resolution bandwidth of at least 30 kHz may be employed to demonstrate compliance with
the out-of-band emissions limit.

For all plots showing emissions in the 763 — 775MHz and 793 — 805MHz band, the FCC limit per 27.53(c)(4) is 65
+ 10 log1o(P) = -35dBm in a 6.25kHz bandwidth.

Per 27.53(m) for operations in the BRS/EBS bands, the attenuation 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 2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or below 2490.5 MHz.
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Band 12
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Plot 7-100. Lower Band Edge Plot (Band 12 - 1.4MHz QPSK - Full RB Configuration)
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Plot 7-101. Upper Band Edge Plot (Band 12 - 1.4MHz QPSK - Full RB Configuration)
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e Keysight Spectrum Analyzer - Swept SA
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Plot 7-102. Lower Band Edge Plot (Band 12 - 3.0MHz QPSK - Full RB Configuration)
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Plot 7-103. Upper Band Edge Plot (Band 12 - 3.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA
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Plot 7-105. Upper Band Edge Plot (Band 12 - 5.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA
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Plot 7-107. Upper Band Edge Plot (Band 12 - 10.0MHz QPSK - Full RB Configuration)
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Band 13
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Plot 7-108. Lower Band Edge Plot (Band 13 - 5.0MHz QPSK - Full RB Configuration)

e Keysight Spectrum Analyzer - Swept SA (=0 =
RF 500 DC [ CORREC | | SENSE:INT| ALIGN AUTO  [06:44:19 PMOct 22, 2019

#Avg Type: RMS 4 Frequency

PNO: Wide ~»- 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 36 dB

Mkr1 775.000 MHz Auto Tune
-66.337 dBm|M |

CenterFreq
769.000000 MHz

StartFreq
763.000000 MHz

Stop Freq
775.000000 MHz

CF Step
1.200000 MHz
Auto Man

Freq Offset
0Hz

Start 763.000 MHz Stop 775.000 MHz

#Res BW 6.2 kHz #VBW 30 kHz* Sweep 94.20 ms (1001 pts |
MSG

Plot 7-109. Lower Emission Mask Plot (Band 13 - 5.0MHz QPSK - Full RB Configuration)
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e Keysight Spectrum Analyzer - Swept SA =

RF @ DC | CORREC | SENSE:INT)| ALIGN AUTO [06:47:33 PMOct 22, 2019
#Avg Type: RMS Frequency

PNO: Wide ~—»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 36 dB

Mkr1 787.012 MHz Auto Tune
-24.883 dBm |

Center Freq
787.000000 MHz

StartFreq
785.000000 MHz

Stop Freq
789.000000 MHz
e |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Center 787.000 MHz p K Log Lin
#Res BW 100 kHz

MSG

e Keysight Spectrum Analyzer - Swept SA = B
500 DC [ CORREC | [ SENSEINT] ALIGN AUTO __ [06:49:51 PM

#Avg Type: RMS Frequency

PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 36 dB

Mkr1 793.715 MHz Auto Tune
-57.730 dBm |

Center Freq
799.500000 MHz

StartFreq
793.000000 MHz

Stop Freq
806.000000 MHz
s |

CF Step
1.300000 MHz
Auto Man

Freq Offset
0Hz
ESsE——
Scale Type

Start 793.000 MHz Stop 806.000 MHz |[%2 Lin

#Res BW 6.2 kHz #VBW 30 kHz* Sweep 102.1 ms (1001 pts
s | |

Plot 7-111. Upper Emission Mask Plot (Band 13 - 5.0MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Swept SA [E==F=m

RF @ DC | CORREC | SENSE:INT)| ALIGN AUTO [05:07:34 PMOct 22, 2019
#Avg Type: RMS Frequency

PNO: Wide ~—»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 36 dB

Mkr1 776.984 MHz|[REEAUCRELS
[9gaidv__Ref 25.00 dBm -29.167 dBm |

Center Freq
777.000000 MHz

StartFreq
773.000000 MHz

Stop Freq
781.000000 MHz
e |

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Center 777.000 MHz Span 8.000 MHz |5

#Res BW 100 kHz Sweep 4.000 ms (1001 pts
usc|
s Keysight Spectrum Analyzer - Swept SA

===
50Q DC | CORREC | | SENSE:INT| ALIGN AUTO
#Avg Type: RMS Frequency
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 36 dB

Mkr1 775.000 MHz Auto Tune
-70.513 dBm |

Center Freq
769.000000 MHz

StartFreq
763.000000 MHz

Stop Freq
775.000000 MHz
s |

CF Step
1.200000 MHz
Auto Man

Freq Offset
0Hz
Vs |
Scale Type

Start 763.000 MHz Stop 775.000 MHz |[S Lin

#Res BW 6.2 kHz #VBW 30 kHz* Sweep 94.20 ms (1001 pts
s | |

Plot 7-113. Lower Emission Mask Plot (Band 13 - 5.0MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Swept SA [E==F=m

RF @ DC | CORREC | SENSE:INT)| ALIGN AUTO [05:01:51 PMOct 22, 2019
#Avg Type: RMS Frequency

PNO: Wide ~—»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 36 dB

Mkr1 787.024 MHz|[REEEAUCRELS
[9gaidv__Ref 25.00 dBm -20.138 dBm |

Center Freq
787.000000 MHz

StartFreq
783.000000 MHz

Stop Freq
791.000000 MHz
e |

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Center 787.000 MHz Span 8.000 MHz |5

#Res BW 100 kHz Sweep 4.000 ms (1001 pts
usc|
s Keysight Spectrum Analyzer - Swept SA

===
50Q DC | CORREC | | SENSE:INT| ALIGN AUTO
#Avg Type: RMS Frequency
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 36 dB

Mkr1 793.078 MHz Auto Tune
-52.692 dBm |

Center Freq
799.500000 MHz

StartFreq
793.000000 MHz

Stop Freq
806.000000 MHz
s |

CF Step
1.300000 MHz
Auto Man

Freq Offset
0Hz
Vs |
Scale Type

Start 793.000 MHz Log Lin

#Res BW 6.2 kHz #VBW 30 kHz* Sweep 102.1 ms (1001 pts
s | |

Plot 7-115. Upper Emission Mask Plot (Band 13 - 5.0MHz QPSK - Full RB Configuration)
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Band 5

' Keysight Spectrum Analyzer - Swept SA ===

RL 50Q DC CORREC SENSE:INT ALIGN AUTO 06:00:13 PM Oct 23, 2019 E
#Avg Type: RMS [ER LIETICY]

PNO: Wide —#— 1rig: Free Run
IFGain:Low Atten: 36 dB

Mkr1 824.000 MHz Auto Tune
-19.786 dBm | |

CenterFreq
824.000000 MHz

StartFreq
822.000000 MHz

Stop Freq
826.000000 MHz
| e |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz

Center 824.000 MHz Span 4.000 MHz |53 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts) _l
MSG

Plot 7-116. Lower Band Edge Plot (Band 5 - 1.4MHz QPSK - Full RB Configuration)

' Keysight Spectrum Analyzer - Swept SA =l-cp- |
RL RF | S0©Q DC | CORREC | SENSE:INT] ALIGN AUTO __ [06:24:29 PMOct 23,2019
#Avg Type: RMS Frequency

PNO: Wide ~—»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Mkr1 849.000 MHz Auto Tune
-16.358 dBm I
i

Center Freq
849.000000 MHz

StartFreq
847.000000 MHz

Stop Freq
851.000000 MHz
i ——— |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz
it |
Scale Type

Center 849.000 MHz p Log Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts |
MSG

Plot 7-117. Upper Band Edge Plot (Band 5 - 1.4MHz QPSK - Full RB Configuration)
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e Keysight Spectrum Analyzer - Swept SA

=R

RL RF [500 DC [ CORREC SENSE:INT|

ALIGN AUTO

[05:51:02 PMOct 23, 2019

Trig: Free Run
Atten: 36 dB

PNO: Wide —»—
IFGain:Low

Center 824.000 MHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

#Avg Type: RMS

p .
Sweep 2.000 ms (1001 pts |

Auto Tune

Center Freq
824.000000 MHz

StartFreq
822.000000 MHz

||
Stop Freq
826.000000 MHz
i ——— |

CF Step
400.000 kHz
Auto Man

||
Freq Offset
0Hz
it |
Scale Type

Mkr1 824.000 MHz
-18.94 dBm

Lin

Log

Plot 7-118. Lower Band Edge Plot (Band 5 - 3.0MHz QPSK - Full RB Configuration)

e Keysight Spectrum Analyzer - Swept SA

EE

RL 500 DC CORREC SENSE:INT]

ALIGN AUTO

05:52:46 PM

PNO: Wide —#— 1rig: Free Run
IFGain:Low Atten: 36 dB

Center 849.000 MHz

#Res BW 100 kHz #VBW 300 kHz

MSG

#Avg Type: RMS

TRACE| Frequency

Auto Tune

CenterFreq
849,000000 MHz

StartFreq
847.000000 MHz

Stop Freq
851.000000 MHz
| e |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz

S|
Scale Type

Lin

Mkr1 849.000 MHz
-18.023 dBm

Log

Span 4.000 MHz

Sweep 2.000 ms (1001 pts |

Plot 7-119. Upper Band Edge Plot (Band 5 - 3.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA

RL RF [500 DC [ CORREC SENSE:INT| ALIGN AUTO

[05:43:48 PMOct 23, 2019

#Avg Type: RMS
Trig: Free Run
Atten: 36 dB

PNO: Wide —+—
IFGain:Low

Mkr1 823.976 MHz

10 dB/div. Ref 25.00 dBm
Log

Center 824.000 MHz
#Res BW 100 kHz

MSG

-24.62 dBm

Span 4.000 MHz

Sweep 2.000 ms (1001 pts

M

=R

Auto Tune

Center Freq
824.000000 MHz

StartFreq
822.000000 MHz

Stop Freq
826.000000 MHz
i ——— |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz
it |
Scale Type

Log

e Keysight Spectrum Analyzer - Swept SA

RL 500 DC CORREC SENSE:INT] ALIGN AUTO

05:44:47 PM

#Avg Type: RMS

Trig: Free Run
Atten: 36 dB

PNO: Wide —»—
IFGain:Low

TRACE!

Mkr1 849.036 MHz

Center 849.000 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.

MSG

-23.35 dBm

Span 4.000 MHz

EE

Frequency

Auto Tune

CenterFreq
849,000000 MHz

StartFreq
847.000000 MHz

Stop Freq
851.000000 MHz
| e |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Log

000 ms (1001 pts |

Plot 7-121. Upper Band Edge Plot (Band 5 - 5.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA

RL RF [500 DC [ CORREC SENSE:INT| ALIGN AUTO

[05:35:27 PM Oct 23, 2019

#Avg Type: RMS
Trig: Free Run
Atten: 36 dB

PNO: Wide —+—
IFGain:Low

Mkr1 824.000 MHz

10 dB/div. Ref 25.00 dBm
Log

Center 824.000 MHz
#Res BW 100 kHz

MSG

-29.053 dBm

Span 8.000 MHz

Sweep 4.000 ms (1001 pts

AT

=R

Auto Tune

Center Freq
824.000000 MHz

StartFreq
820.000000 MHz

Stop Freq
828.000000 MHz
i ——— |

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz
it |
Scale Type

Log

e Keysight Spectrum Analyzer - Swept SA

RL 500 DC CORREC SENSE:INT] ALIGN AUTO

05:37:26 PM

#Avg Type: RMS

Trig: Free Run
Atten: 36 dB

PNO: Wide —»—
IFGain:Low

TRACE!

Mkr1 849.056 MHz

Center 849.000 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4.

MSG

-27.86 dBm

Span 8.000 MHz

EE

Frequency

Auto Tune

CenterFreq
849,000000 MHz

StartFreq
845.000000 MHz

Stop Freq
853.000000 MHz
| e |

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Log

000 ms (1001 pts |

Plot 7-123. Upper Band Edge Plot (Band 5 - 10.0MHz QPSK - Full RB Configuration)
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Band 4

e Keysight Spectrum Analyzer - Swept SA
RL 500 DC CORREC SENSE:INT| ALIGN AUTO 01:11:20 AM Oct 22, 2019
#Avg Type: RMS

PNO: Wide —»— T1rig: Free Run
IFGain:Low Atten: 36 dB

Mkr1 1.709 996 GHz Auto Tune
-38.065 dBm

Center Freq
1.710000000 GHz

StartFreq
1.708000000 GHz

Stop Freq
1.712000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset

0Hz
prE—
Scale Type

Center 1.710000 GHz Span 4.000 MHz | Lin

#Res BW 15 kHz #VBW 31 kHz Sweep 6.667 ms (1001 pts) |
MSG

Plot 7-124. Lower Band Edge Plot (Band 4 - 1.4MHz QPSK - Full RB Configuration)

e Keysight Spectrum Analyzer - Channel Power ==
RL RF 500 DC | (CORREC [ SENSE:INT] ALIGN AUTO _ [01:11:29 AMOct 22,2019
Center Freq: 1.708500000 GHz Radio Std: None Trace/Detector
—— 1rig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 28 dB Radio Device: BTS

10 dBidiv Ref 25.00 dBm
L

Clear Write

Average

Max Hold

Center 1.708500 GHz
Res BW 39 kHz VEW 390 kHz Sweep 3.2ms Min Hold

Channel Power Power Spectral Density
Detector|

-29.71 dBm /1 MHz -89.71 dBm /Hz ap e

IM SG STATUS

Plot 7-125. Lower Extended Band Edge Plot (Band 4 - 1.4MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Swept SA [E==F=m

RL RF @ DC | CORREC | SENSE:INT)| ALIGN AUTO [01:59:57 AM Oct 22, 2019
#Avg Type: RMS Frequency

PNO: Wide ~—»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Mkr1 1.755 024 GHz Auto Tune
-35.035 dBm - I

Center Freq
1.755000000 GHz

StartFreq
1.753000000 GHz

[
Stop Freq
1.757000000 GHz
e |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Center 1.755000 GHz Span 4.000 MHz |5

#Res BW 16 kHz #/BW 56 kHz Sweep 5.667 ms (1001 pts |
MSG

Plot 7-126. Upper Band Edge Plot (Band 4 - 1.4MHz QPSK - Full RB Configuration)

EE

Tracel/Detector

e Keysight Spectrum Analyzer - Channel Power
RL 50Q DC CORREC SENSE:INT| ALIGN AUTO  |02:00:06 AM Oct 22, 2019
Center Freq: 1.756500000 GHz Radio Std: None

- Trig: Free Run Avg|Hold: 100/100

#Atten: 28 dB

#FGain:Low Radio Device: BTS

Clear Write

Average

Max Hold

Center 1.756500 GHz Span 4.000 MHz
Res BW 39 kHz VBW 390 kHz Sweep 3.2ms Min Hold

Channel Power Power Spectral Density
Detector

-32.32 dBm /1 MHz -92.32 dBm /Hz T

STATUS

IMSG

Plot 7-127. Upper Extended Band Edge Plot (Band 4 - 1.4MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC | SENSE:INT] ALIGN AUTO [01:07:38 AM Oct 22, 2019
#Avg Type: RMS

PNO: Wide ~—»— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Mkr1 1.709 992 GHz Auto Tune
E%gBJdiv Ref 25.00 dBm 26.615 dBm

Center Freq
1.710000000 GHz

StartFreq
1.708000000 GHz

Stop Freq
1.712000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset

0Hz
i
Scale Type

Center 1.710000 GHz Span 4.000 MHz |52

#Res BW 36 kHz #VBW 130 kHz Sweep 2.000 ms (1001 pts)
usc| |

Plot 7-128. Lower Band Edge Plot (Band 4 - 3.0MHz QPSK - Full RB Configuration)

B

TracelDetector

e Keysight Spectrum Analyzer - Channel Power
RL 500 DC CORREC SENSE:INT| ALIGN AUTO |01:07:54 AMOct 22, 2018

Center Freq: 1.708500000 GHz Radio Std: None

. Trig: Free Run Avg|Hold: 100/100

#Atten: 26 dB

#FGain:Low Radio Device: BTS

Clear Write

Center 1.708500 GHz Span 4.000 MHz
Res BW 39 kHz VBW 390 kHz Sweep 3.2 ms

Channel Power Power Spectral Density

-24.85 dBm /1 MHz -84.85 dBm /Hz

IM SG STATUS

Plot 7-129. Lower Extended Band Edge Plot (Band 4 - 3.0MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Swept SA [E==F=m

RL RF @ DC | CORREC | SENSE:INT)| ALIGN AUTO [01:56:59 AM Oct 22, 2019
#Avg Type: RMS Frequency

PNO: Wide ~—»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Mkr1 1.755 004 G Hz |JEEEGECRELS
[9gaidv__Ref 25.00 dBm -26.614 dBm |

Center Freq
1.755000000 GHz

StartFreq
1.753000000 GHz

[
Stop Freq
1.757000000 GHz
e |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Center 1.755000 GHz Span 4.000 MHz |5

#Res BW 36 kHz #/BW 130 kHz Sweep 2.000 ms (1001 pts |
MSG

Plot 7-130. Upper Band Edge Plot (Band 4 - 3.0MHz QPSK - Full RB Configuration)

EE

Tracel/Detector

e Keysight Spectrum Analyzer - Channel Power
RL 50Q DC CORREC SENSE:INT| ALIGN AUTO  [01:57:10 AM Oct 22,2019
Center Freq: 1.756500000 GHz Radio Std: None

- Trig: Free Run Avg|Hold: 100/100

#Atten: 26 dB

#FGain:Low Radio Device: BTS

Clear Write

Average

Max Hold

Center 1.756500 GHz Span 4.000 MHz
Res BW 39 kHz VBW 390 kHz Sweep 3.2ms Min Hold

Channel Power Power Spectral Density
Detector

-25.39 dBm /1 MHz -85.39 dBm /Hz T

STATUS

IMSG

Plot 7-131. Upper Extended Band Edge Plot (Band 4 - 3.0MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC | SENSE:INT] ALIGN AUTO [01:02:16 AMOct 22, 2018
#Avg Type: RMS

PNO: Wide ~—»— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Mkr1 1.709 996 GHz Auto Tune
E%gBJdiv Ref 25.00 dBm 29 601 dBm

Center Freq
1.710000000 GHz

StartFreq
1.708000000 GHz

Stop Freq
1.712000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset

0Hz
i
Scale Type

Center 1.710000 GHz Span 4.000 MHz |52

#Res BW 62 kHz #VBW 220 kHz Sweep 2.000 ms (1001 pts)
usc| |

Plot 7-132. Lower Band Edge Plot (Band 4 - 5.0MHz QPSK - Full RB Configuration)

B

TracelDetector

e Keysight Spectrum Analyzer - Channel Power
RL 500 DC CORREC SENSE:INT| ALIGN AUTO |01:02:37 AM Oct 22, 2018

Center Freq: 1.708500000 GHz Radio Std: None

. Trig: Free Run Avg|Hold: 100/100

#Atten: 26 dB

#FGain:Low Radio Device: BTS

Clear Write

Center 1.708500 GHz Span 4.000 MHz
Res BW 39 kHz VBW 390 kHz Sweep 3.2 ms

Channel Power Power Spectral Density

-29.47 dBm /1 MHz -89.47 dBm /Hz

IM SG STATUS

Plot 7-133. Lower Extended Band Edge Plot (Band 4 - 5.0MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Swept SA [E==F=m

RL RF @ DC | CORREC | SENSE:INT)| ALIGN AUTO [01:55:46 AM Oct 22, 2019
#Avg Type: RMS Frequency

PNO: Wide ~—»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Mkr1 1.755 004 G Hz |IEEEGCCRELS
[9gaidv__Ref 25.00 dBm -30.887 dBm |

Center Freq
1.755000000 GHz

StartFreq
1.753000000 GHz

[
Stop Freq
1.757000000 GHz
e |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Center 1.755000 GHz Span 4.000 MHz |5

#Res BW 62 kHz #/BW 220 kHz Sweep 2.000 ms (1001 pts |
MSG

Plot 7-134. Upper Band Edge Plot (Band 4 - 5.0MHz QPSK - Full RB Configuration)

EE

Tracel/Detector

e Keysight Spectrum Analyzer - Channel Power
RL 50Q DC CORREC SENSE:INT| ALIGN AUTO  |01:56:03 AM Oct 22,2019
Center Freq: 1.756500000 GHz Radio Std: None

- Trig: Free Run Avg|Hold: 100/100

#Atten: 24 dB

#FGain:Low Radio Device: BTS

Clear Write

Average

Max Hold

Center 1.756500 GHz Span 4.000 MHz
Res BW 39 kHz VBW 390 kHz Sweep 3.2ms Min Hold

Channel Power Power Spectral Density
Detector

-26.22 dBm /1 MHz -86.22 dBm /Hz T

STATUS

IMSG

Plot 7-135. Upper Extended Band Edge Plot (Band 4 - 5.0MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC | SENSE:INT] ALIGN AUTO [12:57:21 AMOct 22, 2019
#Avg Type: RMS

PNO: Wide ~—»— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Mkr1 1.709 984 GHz Auto Tune
E%gBJdiv Ref 25.00 dBm 32 625 dBm

Center Freq
1.710000000 GHz

StartFreq
1.706000000 GHz

Stop Freq
1.714000000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset

0Hz
it —
Scale Type

Center 1.710000 GHz p Log
#Res BW 120 kHz

MSG

' Keysight Spectrum Analyzer - Swept SA
RL 500 DC | CORREC SENSE:INT] ALIGN AUTO __ [12:57:43 AM

#Avg Type: RMS TRACE
TVPE]

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Mkr1 1.709 000 GHz Auto Tune
-25.36 dBm

Center Freq
1.707000000 GHz

StartFreq
1.705000000 GHz

Stop Freq
1709000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset

0Hz
E————— |
Scale Type

Center 1.707000 GHz Span 4.000 MHz | Lin

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (1001 pts)
= |

Plot 7-137. Lower Extended Band Edge Plot (Band 4 - 10.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA

RL RF [500 DC [ CORREC SENSE:INT| ALIGN AUTO

[01:52:11 AMOct 22, 2019

#Avg Type: RMS
Trig: Free Run
Atten: 36 dB

PNO: Wide —+—
IFGain:Low

Mkr1 1.755 032 GHz

10 dB/div. Ref 25.00 dBm
Log

Center 1.755000 GHz
#Res BW 120 kHz

MSG

-32.091 dBm

Span 8.000 MHz

Sweep 4.000 ms (1001 pts

AT

=R

Auto Tune

Center Freq
1.755000000 GHz

StartFreq
1.751000000 GHz

Stop Freq
1.759000000 GHz
i ——— |

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz
it |
Scale Type

Log

e Keysight Spectrum Analyzer - Swept SA

RL 500 DC CORREC SENSE:INT] ALIGN AUTO

01:52:25 AM

#Avg Type: RMS

Trig: Free Run
Atten: 36 dB

PNO: Wide —»—
IFGain:Low

TRACE!

Mkr1 1.756 000 GHz

Center 1.738000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.

MSG

-24.33 dBm

Span 4.000 MHz

EE

Frequency

Auto Tune

CenterFreq
1.758000000 GHz

StartFreq
1.756000000 GHz

Stop Freq
1760000000 GHz
| e |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Log

000 ms (1001 pts |

Plot 7-139. Upper Extended Band Edge Plot (Band 4 - 10.0MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC | SENSE:INT] ALIGN AUTO [12:53:50 AM Oct 22, 2019
#Avg Type: RMS

PNO: Wide ~—»— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Mkr1 1.709 940 GHz Auto Tune
E%gBJdiv Ref 25.00 dBm -31.721 dBm

Center Freq
1.710000000 GHz

StartFreq
1.704000000 GHz

Stop Freq
1.716000000 GHz

CF Step
1.200000 MHz
Auto Man

||
Freq Offset

0Hz
it —
Scale Type

Center 1.710000 GHz Span 12.00 MHz |5

#Res BW 180 kHz Sweep 1.000 ms (1001 pts)
usc| |

' Keysight Spectrum Analyzer - Swept SA
RL 500 DC | CORREC SENSE:INT] ALIGN AUTO  [12:54:05 AM

#Avg Type: RMS TRACE
TVPE]

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Mkr1 1.709 000 GHz Auto Tune
-25.72 dBm

Center Freq
1.707000000 GHz

StartFreq
1.705000000 GHz

Stop Freq
1709000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset

0Hz
E————— |
Scale Type

Center 1.707000 GHz Span 4.000 MHz | Lin

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (1001 pts)
= |

Plot 7-141. Lower Extended Band Edge Plot (Band 4 - 15.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA

RL RF [500 DC [ CORREC SENSE:INT| ALIGN AUTO

[01:50:56 AM Oct 22, 2019

#Avg Type: RMS
Trig: Free Run
Atten: 36 dB

PNO: Wide —+—
IFGain:Low

Mkr1 1.755 048 GHz

10 dB/div. Ref 25.00 dBm
Log

Center 1.755000 GHz
#Res BW 180 kHz

MSG

-32.03 dBm

Span 12.00 MHz

Sweep 1.000 ms (1001 pts

M

=R

Auto Tune

Center Freq
1.755000000 GHz

StartFreq
1.749000000 GHz

Stop Freq
1.761000000 GHz
i ——— |

CF Step
1.200000 MHz
Auto Man

Freq Offset
0Hz
it |
Scale Type

Log

e Keysight Spectrum Analyzer - Swept SA

RL 500 DC CORREC SENSE:INT] ALIGN AUTO

01:51:08 AM

#Avg Type: RMS

Trig: Free Run
Atten: 36 dB

PNO: Wide —»—
IFGain:Low

TRACE!

Mkr1 1.759 720 GHz

Center 1.738000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.

MSG

-26.67 dBm

Span 4.000 MHz

EE

Frequency

Auto Tune

CenterFreq
1.758000000 GHz

StartFreq
1.756000000 GHz

Stop Freq
1760000000 GHz
| e |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Log

000 ms (1001 pts |

Plot 7-143. Upper Extended Band Edge Plot (Band 4 - 15.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA

RL RF 500 DC | CORREC SENSE:INT)| | ALIGN AUTO [12:45:30 AM Oct 22, 2019
#Avg Type: RMS

Trig: Free Run
Atten: 36 dB

PNO: Wide ~—»—
IFGain:Low

Mkr1 1.709 888 GHz

-32.520 dBm

10 dBidiv. Ref 25.00 dBm
Log

I N N D A I O A
A N N S I I O

Center 1.710000 GHz
#Res BW 240 kHz

MSG

Span 16.00 MHz

Auto Tune

Center Freq
1.710000000 GHz

StartFreq
1.702000000 GHz

Stop Freq
1.718000000 GHz

CF Step
1.600000 MHz
Auto Man

Freq Offset
0Hz

i |
Scale Type

Log

Sweep 1.000 ms (1001 pts) |

' Keysight Spectrum Analyzer - Swept SA

RL 500 DC CORREC SENSE:INT] ALIGN AUTO

#Avg Type: RMS

12:45:46 AM
TRACE!
TYPE|

Trig: Free Run
Atten: 36 dB

PNO: Wide —»—
IFGain:Low

Mkr1 1.708 832 GHz
-27.87 dBm

Center 1.707000 GHz
#Res BW 1.0 MHz

Span 4.000 MHz
#VBW 3.0 MHz

Auto Tune

Center Freq
1.707000000 GHz

StartFreq
1.705000000 GHz

Stop Freq
1709000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset

0Hz
E————— |
Scale Type

Lin

Log

MSG

Sweep 2.000 ms (1001 pts) |

Plot 7-145. Lower Extended Band Edge Plot (Band 4 - 20.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA

RL RF [500 DC [ CORREC SENSE:INT| ALIGN AUTO

[01:48:59 AM Oct 22, 2019

#Avg Type: RMS
Trig: Free Run
Atten: 36 dB

PNO: Wide —+—
IFGain:Low

Mkr1 1.755 032 GHz

10 dB/div. Ref 25.00 dBm
Log

Center 1.755000 GHz
#Res BW 240 kHz

MSG

-32.168 dBm

Span 16.00 MHz

Sweep 1.000 ms (1001 pts

T

=R

Auto Tune

Center Freq
1.755000000 GHz

StartFreq
1.747000000 GHz

Stop Freq
1.763000000 GHz
i ——— |

CF Step
1.600000 MHz
Auto Man

Freq Offset
0Hz
it |
Scale Type

Log

e Keysight Spectrum Analyzer - Swept SA

RL 500 DC CORREC SENSE:INT] ALIGN AUTO

01:49:24 AM

#Avg Type: RMS

Trig: Free Run
Atten: 36 dB

PNO: Wide —»—
IFGain:Low

TRACE!

Mkr1 1.756 076 GHz

Center 1.738000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.

MSG

-28.09 dBm

Span 4.000 MHz

EE

Frequency

Auto Tune

CenterFreq
1.758000000 GHz

StartFreq
1.756000000 GHz

Stop Freq
1760000000 GHz
| e |

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Log

000 ms (1001 pts |

Plot 7-147. Upper Extended Band Edge Plot (Band 4 - 20.0MHz QPSK - Full RB Configuration)
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Band 41

' Keysight Spectrum Analyzer - Spurious Emissions

[ sEnsE:INT] | ALIGN AUTO  [08:46:03 PMOct 21,2018
Center Freq: 2.498500000 GHz Radio Std: None Frequency
wp— Trig: Free Run
IFGain:Low #Atten: 26 dB Radio Device: BTS

Center Freq
2.498500000 GHz

CF Step
5.000000 MHz

| RBW | Frequency Man

1.000 MH;

[ sEnsE:INT] | ALIGN AUTO  [08:46:37 PMOct 21,2019
Center Freq: 2.687500000 GHz Radio Std: None Frequency
wp Trig: Free Run
IFGain:Low #Atten: 26 dB Radio Device: BTS

Center Freq
2,687500000 GHz

MSG STATUS

Plot 7-149. Upper ACP Plot (Band 41 - 5.0MHz QPSK - Full RB Configuration)
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- Keysight Spectrum Analyzer - Spurious Emissions

CORREC

Gate: LO

| SENSE:INT] | ALIGN AUTO  [08:37:39 PMOct 21, 2019
Center Freq: 2.501000000 GHz Radio Std: None Frequency
Trig: Free Run

——
IFGain:Low #Atten: 26 dB Radio Device: BTS

Ref 40.00 dBm

Center Freq
2501000000 GHz

CF Step
5.000000 MHz

| Amplitude
31.27 dBm

Freq Offset

| SENSE:INT] | ALIGN AUTO  [08:43:13 PMOct 21, 2019
Center Freq: 2.685000000 GHz Radio Std: None Frequency
Trig: Free Run

—_—
IFGain:Low #Atten: 26 dB Radio Device: BTS

,:.;_7 dlm'm.lndll

i
i

Center Freq
2.685000000 GHz

I
M|
1 FE T

CF Step
5.000000 MHz

[ Amplitude | | e Wit
7221dBm | |

Freq Offset

Plot 7-151. Upper ACP Plot (Band 41 - 10.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Spurious Emissions

Spur | Range | Start Freq

CORREC [ SENSE:INT] | ALIGN AUTO

Gate: LO

|08:30:44 PMOct 21, 2019

Center Freq: 2.503500000 GHz
—— Trig: Free Run

IFGain:Low #Atten: 26 dB

Ref 40.00 dBm

| stop Freq |RBW | Frequency

1.000 MHz

Radio Std: None

Radio Device: BTS

i
bkl

i

IIIIII|IIIIIII

Frequency

Center Freq
2503500000 GHz

CF Step
5.000000 MHz

[ SENSE:INT] | ALIGN AUTO

[08:32:15 PMOct 21, 2019

Center Freq: 2.682500000 GHz
Trig: Free Run

——
IFGain:Low #Atten: 26 dB

Radio Std: None

Radio Device: BTS

bt
||||\||||||||||||||||||\||||\|

Frequency

Center Freq
2.682500000 GHz

5.000000 MHz
Man

Plot 7-153. Upper ACP Plot (Band 41 - 15.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Spurious Emissions

| SENSE:INT]

| ALIGN AUTO

[08:21:12 PMOct 21, 2019

Center Freq: 2.506000000 GHz
Trig: Free Run

——
IFGain:Low #Atten: 26 dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2506000000 GHz

470.000 kHz

Freq Offset

GHz|66s4dBm | 1183208

| SENSE:INT] | ALIGN AUTO

‘DE:Z?:}B PMOct 21,2019

Center Freq: 2.680000000 GHz
. Trig: Free Run
IFGain:Low #Atten: 26 dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.680000000 GHz

5.000000 MHz
Man

Freq Offset

|_[192648 | 2

dB

Plot 7-155. Upper ACP Plot (Band 41 - 20.0MHz QPSK - Full RB Configuration)
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7.5 Peak-Average Ratio
Test Overview

A peak to average ratio measurement is performed at the conducted port of the EUT. The spectrum analyzers
Complementary Cumulative Distribution Function (CCDF) measurement profile is used to determine the largest
deviation between the average and the peak power of the EUT in a given bandwidth. The CCDF curve shows how
much time the peak waveform spends at or above a given average power level. The percent of time the signal
spends at or above the level defines the probability for that particular power level.

Test Procedure Used

KDB 971168 D01 v03r01 — Section 5.7.1

Test Settings

1. The signal analyzer's CCDF measurement profile is enabled

2. Frequency = carrier center frequency

3. Measurement BW = OBW or specified reference bandwidth

4. The signal analyzer was set to collect one million samples to generate the CCDF curve

5. The measurement interval was set depending on the type of signal analyzed. For continuous signals (>98%
duty cycle), the measurement interval was set to 1ms. For burst transmissions, the spectrum analyzer is
set to use an internal “RF Burst” trigger that is synced with an incoming pulse and the measurement interval
is set to less than the duration of the “on time” of one burst to ensure that energy is only captured during a
time in which the transmitter is operating at maximum power

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-4. Test Instrument & Measurement Setup

Test Notes
None.
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Band 4

' Keysight Spectrum Analyzer - Power Stat CCDF

RL

Average Power Gaussian

23.26 dBm
46.55 % at 0dB

10.
1.0% 4.74 dB
0.1% 5.44 dB
0.01% 5.64 dB
0.001% S5.71dB
0.0001% 5.72dB
Peak 5.72dB

CORREC [ sEnsE:INT] | ALIGN AUTO  [01:10:26 AM Oct 22,2019
Center Freq: 1.745000000 GHz Radio Std: None
wp Trig: Free Run Counts:2.00 M/2.00 Mpt
#FGain:Low #Atten: 28 dB

100 %

0% 2.57 dB

28.98 dBm

Info BW 2.0000 MHz

STATUS

Frequency

Center Freq
1745000000 GHz

CF Step

Plot 7-156. PAR Plot (Band 4 - 1.4MHz QPSK - Full RB Configuration)

o Keysight Spectrum Analyzer - Power Stat CCDF

RL

Average Power Gaussian

10

22.29 dBm

0% 3.02dB
1.0% 5.30dB
0.1% 6.23dB
0.01 % 6.56 dB
0.001% 6.68dB
0.0001 % 6.69dB
Peak 6.71dB

CORREC [ sEnsE:INT] | ALIGN AUTO  [01:10:10 AM Oct 22,2019
Center Freq: 1.745000000 GHz Radio Std: None
wp Trig: Free Run Counts:2.00 M/2.00 Mpt
#FGain:Low #Atten: 28 dB

100 %

43.43 % at 0dB

0.0001 )GOdB

Info BW 2.0000 MHz

STATUS

Frequency

Center Freq
1.745000000 GHz

Freq Offset
0 Hz

Plot 7-157. PAR Plot (Band 4 - 1.4MHz 16-QAM - Full RB Configuration)
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. Keysight Spectrum Analyzer - Power Stat CCDF
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. Keysight Spectrum Analyzer - Power Stat CCDF
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. Keysight Spectrum Analyzer - Power Stat CCDF
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. Keysight Spectrum Analyzer - Power Stat CCDF
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. Keysight Spectrum Analyzer - Power Stat CCDF
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. Keysight Spectrum Analyzer - Power Stat CCDF
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. Keysight Spectrum Analyzer - Power Stat CCDF
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. Keysight Spectrum Analyzer - Power Stat CCDF
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7.6 Radiated Power (ERP/EIRP)
Test Overview

Effective Radiated Power (ERP) and Equivalent Isotropic Radiated Power (EIRP) measurements are performed
using the substitution method described in ANSI/TIA-603-E-2016 with the EUT transmitting into an integral antenna.
Measurements on signals operating below 1GHz are performed using vertically and horizontally polarized tuned
dipole antennas. Measurements on signals operating above 1GHz are performed using vertically and horizontally
polarized broadband horn antennas. All measurements are performed as RMS average measurements while the
EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies.

Test Procedures Used

KDB 971168 D01 v03r01 — Section 5.2.1
ANSI/TIA-603-E-2016 — Section 2.2.17

Test Settings

1. Radiated power measurements are performed using the signal analyzer’s “channel power” measurement
capability for signals with continuous operation. For signals with burst transmission, the signal analyzer’s
“time domain power” measurement capability is used

2. RBW =1 - 5% of the expected OBW, not to exceed 1MHz

3. VBW 23 x RBW

4. Span = 1.5 times the OBW

5. No. of sweep points > 2 x span / RBW

6. Detector = RMS

7. Trigger is set to “free run” for signals with continuous operation with the sweep times set to “auto”. Trigger
is set to enable triggering only on full power bursts with the sweep time set less than or equal to the
transmission burst duration

8. The integration bandwidth was roughly set equal to the measured OBW of the signal for signals with
continuous operation. For signals with burst transmission, the “gating” function was enabled to ensure that
measurements are performed during times in which the transmitter is operating at its maximum power

9. Trace mode = trace averaging (RMS) over 100 sweeps

10. The trace was allowed to stabilize
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Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

antenna mast

Tmto 4m
EUT
turntable
0.8m
1
| |
| o !
Figure 7-5. Radiated Test Setup <1GHz
bore sight
antenna mast
Tm to 4m
./ EUT
turntable L
1.5m & styrofoam block

| o |
Figure 7-6. Radiated Test Setup >1GHz
Test Notes
1) The EUT was tested in three orthogonal planes and in all possible test configurations and positioning. The
worst case emissions are reported with the EUT positioning, modulations, RB sizes and offsets, and

channel bandwidth configurations shown in the tables below.

2) This unit was tested with its standard battery.
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FrOENCY | cwiatn| Moo, | Pol | Hog | Acimutn |, "o | Lol [Gan| EP | ERP | g | Merdn | ERP | ERP | | Wergh
[MHz] [HV] | [cm] | [degree] [dBm] |[dBi] [dBm] [dBm]
699.70 14 QPSK H 141 301 1/2 14.50 3.40 | 15.75 0.038 34.77 -19.02 17.90 0.062 36.99 -19.09
707.50 14 QPSK H 152 311 1/5 14.24 3.65| 15.74 0.037 34.77 -19.03 17.89 0.062 36.99 -19.10
715.30 14 QPSK H 148 300 1/2 14.17 3.70 | 15.72 0.037 34.77 -19.05 17.87 0.061 36.99 -19.12
699.70 1.4 16-QAM H 141 301 1/2 13.93 340 | 15.18 0.033 34.77 -19.59 17.33 0.054 36.99 -19.66
707.50 1.4 64-QAM H 152 311 1/5 12.54 3.65 | 14.04 0.025 34.77 -20.73 16.19 0.042 36.99 -20.80
700.50 3 QPSK H 155 279 1/0 14.51 3.40 15.76 0.038 34.77 -19.01 17.91 0.062 36.99 -19.08
707.50 3 QPSK H 146 310 1/14 14.32 3.65 15.82 0.038 34.77 -18.95 17.97 0.063 36.99 -19.02
714.50 3 QPSK H 159 312 117 14.34 3.70 | 15.89 0.039 34.77 -18.88 18.04 0.064 36.99 -18.95
714.50 3 16-QAM H 159 312 117 13.38 3.70 | 14.93 0.031 34.77 -19.84 17.08 0.051 36.99 -19.91
714.50 3 64-QAM H 159 312 117 12.51 3.70 | 14.06 0.025 34.77 -20.71 16.21 0.042 36.99 -20.78
701.50 5 QPSK H 144 289 1712 14.48 3.40 | 15.73 0.037 34.77 -19.04 17.88 0.061 36.99 -19.11
707.50 5 QPSK H 150 322 1712 14.21 3.65| 15.71 0.037 34.77 -19.06 17.86 0.061 36.99 -19.13
713.50 5 QPSK H 148 289 1712 14.41 3.70 15.96 0.039 34.77 -18.81 18.11 0.065 36.99 -18.88
701.50 5 16-QAM H 144 289 1/12 13.96 340 1521 0.033 34.77 -19.56 17.36 0.054 36.99 -19.63
713.50 5 64-QAM H 148 289 1/12 12.71 3.70 | 14.26 0.027 34.77 -20.51 16.41 0.044 36.99 -20.58
704.00 10 QPSK H 139 289 1/25 14.92 3.50 16.27 0.042 34.77 -18.50 18.42 0.070 36.99 -18.57
707.50 10 QPSK H 142 300 1/0 15.03 3.65| 16.53 0.045 34.77 -18.24 18.68 0.074 36.99 -18.31
711.00 10 QPSK H 152 299 1/0 14.67 3.70 16.22 0.042 34.77 -18.55 18.37 0.069 36.99 -18.62
707.50 10 16-QAM H 142 300 1/0 14.27 3.65| 15.77 0.038 34.77 -19.00 17.92 0.062 36.99 -19.07
707.50 10 64-QAM H 142 300 1/0 13.17 3.65| 14.67 0.029 34.77 -20.10 16.82 0.048 36.99 -20.17
707.50 10 QPSK \ 169 298 1/0 13.63 460 | 16.08 0.041 34.77 -18.69 18.23 0.067 36.99 -18.76
707.50 10 (WCP) | QPSK \% 163 109 1/0 10.58 4.60 13.03 0.020 34.77 -21.74 15.18 0.033 36.99 -21.81
Table 7-3. ERP Data (Band 12)
FrOGENcY | ncwiatn| Moo, | Pol, | o | Acimutn | 2 | Lol [Gan| ERP | ERP | g | Meron | ERP | ERP | G| Mergh
[MHz] [H/IV] [cm] [degree] [dBm] [dBi] [dBm] [dBm]
779.50 5 QPSK \ 173 299 1/24 12.62 570 | 16.17 0.041 34.77 -18.60 18.32 0.068 36.99 -18.67
782.00 5 QPSK \ 155 280 1/24 12.59 580 | 16.24 0.042 34.77 -18.53 18.39 0.069 36.99 -18.60
784.50 5 QPSK \ 171 289 170 12.63 580 | 16.28 0.042 34.77 -18.49 18.43 0.070 36.99 -18.56
779.50 5 16-QAM \ 173 299 1/24 12.05 570 | 15.60 0.036 34.77 =19517 17.75 0.060 36.99 -19.24
784.50 5 64-QAM \ 171 289 1/0 11.55 580 | 15.20 0.033 34.77 -19.57 17.35 0.054 36.99 -19.64
782.00 10 QPSK \ 169 289 170 13.09 580 | 16.74 0.047 34.77 -18.03 18.89 0.077 36.99 -18.10
782.00 10 16-QAM \ 169 289 1/0 12.36 5.80 | 16.01 0.040 34.77 -18.76 18.16 0.065 36.99 -18.83
782.00 10 64-QAM \ 169 289 1/0 11.26 5.80 | 14.91 0.031 34.77 -19.86 17.06 0.051 36.99 -19.93
782.00 10 QPSK H 101 290 1/0 12.64 580 | 16.29 0.043 34.77 -18.48 18.44 0.070 36.99 -18.55
782.00 10 (WCP) | QPSK H 144 164 1/0 8.76 5.80 12.41 0.017 34.77 -22.36 14.56 0.029 36.99 -22.43

Table 7-4. ERP Data (Band 13)
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FrOENCY | cwiatn| Moo, | Pol | Hog | Acimutn |, "o | Lol [Gan| EP | ERP | g | Merdn | ERP | ERP | | Wergh
[MHz] [HV] | [cm] | [degree] [dBm] |[dBi] [dBm] [dBm]
824.70 14 QPSK \ 116 261 175 12.30 6.30 | 16.45 0.044 38.45 -22.00 18.60 0.072 40.61 -22.01
836.50 14 QPSK \ 156 211 1/2 12.30 6.40 | 16.47 0.044 38.45 -21.98 18.62 0.073 40.61 -21.99
848.30 14 QPSK \ 155 247 1/5 12.30 6.50 | 16.39 0.044 38.45 -22.06 18.54 0.071 40.61 -22.07
836.50 1.4 16-QAM \ 156 211 1/2 12.30 6.40 | 15.77 0.038 38.45 -22.68 17.92 0.062 40.61 -22.69
824.70 1.4 64-QAM \ 116 261 1/5 12.30 6.30 | 14.77 0.030 38.45 -23.68 16.92 0.049 40.61 -23.69
825.50 3 QPSK \ 146 253 117 12.30 6.30 | 16.49 0.045 38.45 -21.96 18.64 0.073 40.61 -21.97
836.50 3 QPSK \ 146 255 1/14 12.30 6.40 | 16.53 0.045 38.45 -21.92 18.68 0.074 40.61 -21.93
847.50 3 QPSK \ 156 253 117 12.30 6.50 | 16.41 0.044 38.45 -22.04 18.56 0.072 40.61 -22.05
836.50 3 16-QAM \ 146 255 1/14 12.30 6.40 | 15.78 0.038 38.45 -22.67 17.93 0.062 40.61 -22.68
825.50 3 64-QAM \ 146 253 117 12.30 6.30 | 14.76 0.030 38.45 -23.69 16.91 0.049 40.61 -23.70
826.50 5 QPSK \ 141 250 1/24 12.30 6.30 | 16.60 0.046 38.45 -21.85 18.75 0.075 40.61 -21.86
836.50 5 QPSK \ 136 236 1/24 12.30 6.40 | 16.39 0.044 38.45 -22.06 18.54 0.071 40.61 -22.07
846.50 5 QPSK \ 155 251 1/0 12.30 6.50 | 16.39 0.044 38.45 -22.06 18.54 0.071 40.61 -22.07
826.50 5 16-QAM \ 141 250 1/24 12.30 6.30 | 15.97 0.040 38.45 -22.48 18.12 0.065 40.61 -22.49
826.50 5 64-QAM \ 141 250 1/24 12.30 6.30 | 14.87 0.031 38.45 -23.58 17.02 0.050 40.61 -23.59
829.00 10 QPSK \ 136 247 1/49 12.85 6.30 | 17.00 0.050 38.45 -21.45 19.15 0.082 40.61 -21.46
836.50 10 QPSK \ 142 248 1/25 12.97 6.40 | 17.22 0.053 38.45 -21.23 19.37 0.086 40.61 -21.24
844.00 10 QPSK \ 147 248 1/0 12.85 6.40 | 17.10 0.051 38.45 -21.35 19.25 0.084 40.61 -21.36
836.50 10 16-QAM \ 142 248 1/25 12.15 6.40 | 16.40 0.044 38.45 -22.05 18.55 0.072 40.61 -22.06
836.50 10 64-QAM \ 142 248 1/25 11.21 6.40 | 15.46 0.035 38.45 -22.99 17.61 0.058 40.61 -23.00
836.50 10 QPSK H 224 287 1/25 11.11 6.40 | 15.36 0.034 38.45 -23.09 17.51 0.056 40.61 -23.10
836.50 10 (WCP) | QPSK \ 136 156 1/25 7.85 6.40 | 12.10 0.016 38.45 -26.35 14.25 0.027 40.61 -26.36

Table 7-5. ERP Data (Band 5)
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FTOaUenCY | oot | Mod, | Pol | Heigh | Azimth o, *5 | Lol |Gain| ERP | ERP | iy | Merg
[MHz] [HV] | [cm] | [degree] [dBm] |[dBi] [dBm]

1710.70 1.4 QPSK \% 151 14 1/5 12.30 9.35| 21.65 0.146 30.00 -8.35
1732.50 1.4 QPSK \% 136 15 1/0 12.55 9.20 | 21.75 0.150 30.00 -8.25
1754.30 1.4 QPSK \% 137 29 172 12.81 9.09 | 21.90 0.155 30.00 -8.10
1754.30 1.4 16-QAM Vv 137 29 1/2 11.50 9.09 | 20.59 0.115 30.00 -9.41
1754.30 1.4 64-QAM Vv 137 29 1/2 10.62 9.09 | 19.7 0.094 30.00 -10.29
1711.50 3 QPSK \Y 151 14 1714 12.52 9.34 | 21.86 0.153 30.00 -8.14
1732.50 3 QPSK \ 136 15 1/0 12.71 920 | 2191 0.155 30.00 -8.09
1753.50 3 QPSK \4 137 29 117 12.56 9.09| 21.65 0.146 30.00 -8.35
1732.50 3 16-QAM Vv 136 15 1/0 11.92 9.20 | 21.12 0.129 30.00 -8.88
1732.50 3 64-QAM V 136 15 1/0 10.70 9.20 | 19.90 0.098 30.00 -10.10
1712.50 5 QPSK Vv 151 14 1/12 12.56 9.34 | 21.90 0.155 30.00 -8.10
1732.50 5 QPSK \% 136 15 1/0 12.82 9.20 | 22.02 0.159 30.00 -7.98
1752.50 5 QPSK \% 137 29 1712 12.92 9.08 | 22.00 0.158 30.00 -8.00
1732.50 5 16-QAM Vv 136 15 1/0 12.19 9.20 | 21.39 0.138 30.00 -8.61
1712.50 5 64-QAM Vv 151 14 1/12 10.78 9.34 | 20.12 0.103 30.00 -9.88
1715.00 10 QPSK \% 151 14 1/0 12.40 932 | 21.72 0.149 30.00 -8.28
1732.50 10 QPSK \ 136 15 1/50 12.81 9.20 | 22.01 0.159 30.00 -7.99
1750.00 10 QPSK \Y 137 29 1/50 12.84 9.07 | 21.91 0.155 30.00 -8.09
1732.50 10 16-QAM \Y 136 15 1/50 12.17 9.20 | 21.37 0.137 30.00 -8.63
1732.50 10 64-QAM \Y 136 15 1/50 11.23 9.20 | 20.43 0.110 30.00 -9.57
1717.50 15 QPSK Vv 151 14 1/74 12.97 9.30 | 22.27 0.169 30.00 -7.73
1732.50 15 QPSK \% 136 15 1/36 13.20 9.20 | 22.40 0.174 30.00 -7.60
1747.50 15 QPSK Vv 137 29 1/36 13.17 9.09 | 22.26 0.168 30.00 -7.74
1717.50 15 16-QAM Vv 151 14 1/74 12.07 9.30 | 21.37 0.137 30.00 -8.63
1732.50 15 64-QAM \Y 136 15 1/36 11.18 9.20 | 20.38 0.109 30.00 -9.62
1720.00 20 QPSK \% 151 14 1/ 25 13.21 9.28 | 2249 0.178 30.00 -7.51
1732.50 20 QPSK \ 136 15 1/25 13.19 9.20 | 22.39 0.173 30.00 -7.61
1745.00 20 QPSK \% 137 29 1/0 12.89 9.11| 22.00 0.158 30.00 -8.00
1720.00 20 16-QAM Vv 151 14 1/ 25 12.50 9.28 | 21.78 0.151 30.00 -8.22
1720.00 20 64-QAM \Y 151 14 1/ 25 11.50 9.28 | 20.78 0.120 30.00 -9.22
1720.00 20 QPSK H 360 301 1/ 25 12.69 9.20 | 21.89 0.154 30.00 -8.11
1720.00 | 20 (WCP) | QPSK \%4 161 229 1/ 25 11.99 920 | 21.19 0.131 30.00 -8.81

Table 7-6. EIRP Data (Band 4)
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FIOGUENCY | it Mod, | Pol | Hoigh | Auimith g "B | Love | Gain| ERE | ERP | i | weran
[MHz] [HV] | [em] | [degree] [dBm] |[dBi] [dBm]
2498.50 5 QPSK H 159 231 1/12 14.61 943 | 24.04 0.254 33.01 -8.97
2593.00 5 QPSK H 143 249 1/24 14.45 9.55 | 24.00 0.251 33.01 -9.01
2687.50 5 QPSK H 123 210 1/24 14.02 9.82 | 23.84 0.242 33.01 -9.17
2498.50 5 16-QAM H 159 231 1/12 13.75 943 | 23.18 0.208 33.01 -9.83
2498.50 5 64-QAM H 159 231 1/12 12.69 943 | 22.12 0.163 33.01 -10.89
2501.00 10 QPSK H 160 243 1/49 14.64 9.43 | 24.07 0.255 33.01 -8.94
2593.00 10 QPSK H 121 241 1/25 14.42 9.55 | 23.97 0.249 33.01 -9.04
2685.00 10 QPSK H 119 229 1/25 14.22 9.82 | 24.04 0.254 33.01 -8.97
2501.00 10 16-QAM H 160 243 1/49 13.16 943 | 22.59 0.182 33.01 -10.42
2501.00 10 64-QAM H 160 243 1/49 12.13 9.43 | 21.56 0.143 33.01 -11.45
2503.50 15 QPSK H 151 240 1/0 14.57 9.43 | 24.00 0.251 33.01 -9.01
2593.00 15 QPSK H 116 231 1/36 14.41 9.55 | 23.96 0.249 33.01 -9.05
2682.50 15 QPSK H 116 218 1/36 14.12 9.83 | 23.95 0.248 33.01 -9.06
2503.50 15 16-QAM H 151 240 1/0 13.84 943 | 23.27 0.212 33.01 -9.74
2503.50 15 64-QAM H 151 240 1/0 12.60 943 | 22.03 0.160 33.01 -10.98
2506.00 20 QPSK H 147 223 1/50 14.65 942 | 24.07 0.256 33.01 -8.94
2593.00 20 QPSK H 112 226 1/0 14.05 9.55 | 23.60 0.229 33.01 -9.41
2680.00 20 QPSK H 114 229 1/50 13.79 9.83 | 23.62 0.230 33.01 -9.39
2680.00 20 16-QAM H 114 229 1/50 13.00 9.83 | 22.83 0.192 33.01 -10.18
2593.00 20 64-QAM H 112 226 1/0 12.45 9.55 | 22.00 0.159 33.01 -11.01
20.00 QPSK H \ 153 320 1/50 13.78 942 | 23.20 0.209 33.01 -9.81
20.00 [QPSK (WCP H \Y 162 222 1/50 14.12 942 | 23.54 0.226 33.01 -9.47

Table 7-7. EIRP Data (Band 41 — PC3)
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7.7 Radiated Spurious Emissions Measurements

Test Overview

Radiated spurious emissions measurements are performed using the substitution method described in ANSI/TIA-
603-E-2016 with the EUT transmitting into an integral antenna. Measurements on signals operating below 1GHz
are performed using vertically and horizontally polarized tuned dipole antennas. Measurements on signals operating
above 1GHz are performed using vertically and horizontally polarized broadband horn antennas.

Test Procedures Used

KDB 971168 D01 v03r01 — Section 5.8
ANSI/TIA-603-E-2016 — Section 2.2.12
Test Settings
1. RBW = 100kHz for emissions below 1GHz and 1MHz for emissions above 1GHz
2. VBW =3 xRBW
3. Span = 1.5 times the OBW
4. No. of sweep points > 2 x span / RBW
5. Detector = RMS
6. Trace mode = Average (Max Hold for pulsed emissions)

7. The trace was allowed to stabilize
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Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

bore sight
antenna mast

T to 4m

./ EUT
turntable

& styrofoarm block

| 3 |
\ " |

Figure 7-7. Test Instrument & Measurement Setup
Test Notes
1) The EUT was tested in three orthogonal planes and in all possible test configurations and positioning. The
worst case emissions are reported with the EUT positioning, modulations, RB sizes and offsets, and
channel bandwidth configurations shown in the tables below.

2) This unit was tested with its standard battery.

3) The spectrum is measured from 9kHz to the 10th harmonic of the fundamental frequency of the transmitter.
The worst-case emissions are reported.

4) Emissions below 18GHz were measured at a 3 meter test distance while emissions above 18GHz were
measured at a 1 meter test distance with the application of a distance correction factor.

5) The "-" shown in the following RSE tables are used to denote a noise floor measurement.
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Band 12
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 60.0ms
0_
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Frequency (MHz)
Plot 7-174. Radiated Spurious Plot above 1GHz (Band 12)
OPERATING FREQUENCY: 704.00 MHz
MODULATION SIGNAL: QPSK
BANDWIDTH: 10.0 MHz
DISTANCE: 3 meters
LIMIT: -13 dBm
BN Ant. Ant(.anna Tur.ntable Level at Antenna Substltute. .Spt.mous Margin
[MHz] Pol. Height | Azimuth Terminals [dBm] Antenna Gain | Emission Level [dB]
[H/IV] [cm] [degree] [dBi] [dBm]
1408.00 H - - -61.98 2.71 -59.27 -46.3
2112.00 H - - -569.27 3.57 -55.70 -42.7
2816.00 H - - -58.81 4.98 -53.83 -40.8

Table 7-8. Radiated Spurious Data (Band 12 — Low Channel)
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OPERATING FREQUENCY:

707.50 MHz
MODULATION SIGNAL: QPSK
BANDWIDTH: 10.0 MHz
DISTANCE: 3 meters
LIMIT: -13 dBm
Froauoncy| ooy | ‘g | Asimutn LRt ATE| i Gl | Eniegion Love | MErOT
[HIV] [cm] [degree] [dBi] [dBm]
1415.00 H - - -62.83 2.80 -60.03 -47.0
2122.50 H - - -60.04 3.57 -56.47 -43.5
2830.00 H - - -58.85 5.02 -53.83 -40.8
Table 7-9. Radiated Spurious Data (Band 12 — Mid Channel)
OPERATING FREQUENCY: 711.00 MHz
MODULATION SIGNAL: QPSK
BANDWIDTH: 10.0 MHz
DISTANCE: 3 meters

LIMIT: -13 dBm

Froauency | por | “yaghe | Azimutn |t ATEE |yl ol | Erigion Lavl | MO
[H/V] [cm] [degree] [dBi] [dBm]

1422.00 H - - -62.51 2.88 -59.62 -46.6
2133.00 H - - -60.13 3.58 -56.55 -43.6
2844.00 H - - -59.37 5.07 -54.30 -41.3

Table 7-10. Radiated Spurious Data (Band 12 — High Channel)
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OPERATING FREQUENCY: 707.50 MHz
MODULATION SIGNAL: QPSK
BANDWIDTH: 10.0 MHz
DISTANCE: 3 meters
LIMIT: -13 dBm
EraEneT Ant. Ant(_enna Tur_ntable Level at Antenna Substltute_ _Spt_mous e
[MHz] Pol. Height | Azimuth Terminals [dBm] Antenna Gain | Emission Level [dB]
[HIV] [cm] [degree] [dBi] [dBm]
1415.00 H - - -63.99 2.80 -61.19 -48.2
2122.50 H - - -60.16 3.57 -56.59 -43.6
2830.00 H - - -59.12 5.02 -54.10 -41.1
Table 7-11. Radiated Spurious Data with WCP (Band 12 — Mid Channel)
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Band 13
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 60.0ms
0_
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Frequency (MHz)
Plot 7-175. Radiated Spurious Plot above 1GHz (Band 13)
OPERATING FREQUENCY: 782.00 MHz
MODULATION SIGNAL: QPSK
BANDWIDTH: 10.0 MHz
DISTANCE: 3 meters
LIMIT: -13 dBm
BN Ant. Ant(.anna Tur.ntable Level at Antenna Substltute. .Spt.mous Margin
[MHz] Pol. Height | Azimuth Terminals [dBm] Antenna Gain | Emission Level [dB]
[H/IV] [cm] [degree] [dBi] [dBm]
2346.00 \% 161 262 -57.31 4.00 -53.30 -40.3
3128.00 \Y - - -58.42 5.38 -53.03 -40.0
3910.00 \Y - - -58.98 7.09 -51.89 -38.9

Table 7-12. Radiated Spurious Data (Band 13 — Mid Channel)
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MODULATION SIGNAL: QPSK
BANDWIDTH: 10.00 MHz
DISTANCE: 3 meters
NARROWBAND EMISSION LIMIT: -50 dBm
WIDEBAND EMISSION LIMIT: -40 dBm/MHz
Froauoncy | ooy | ‘eght | Asimutn (LoveiotArtenna| oo | Enission Lover | Mergin
[HIV] [em] [degree] [dBi] [dBm]
1564.00 \Y - - -62.46 3.53 -58.93 -18.9
Table 7-13. Radiated Spurious Data (Band 13 — 1559-1610MHz Band)
OPERATING FREQUENCY: 782.00 MHz
MODULATION SIGNAL: QPSK
BANDWIDTH: 10.0 MHz
DISTANCE: 3 meters
LIMIT: -13 dBm
e Ant. Antfenna Tur.ntable Level at Antenna Substitute. .Spt.Jrious Er
[MHz] Pol. Height | Azimuth T T Antenna. Gain | Emission Level [dB]
[HIV] [cm] [degree] [dBi] [dBm]
2346.00 \Y 149 244 -57.37 4.00 -53.36 -40.4
3128.00 \ - - -59.36 5.38 -53.97 -41.0
3910.00 \ - - -59.08 7.09 -51.99 -39.0

Table 7-14. Radiated Spurious Data with WCP (Band 13 — Mid Channel)
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