s Keysight Spectrum Analyzer - Occupied BW o= ||-ep @
R R ; RE

ENSE:IN 08:35:19PM Sep 20, 2018
Center Freq: 1.745000000 GHz Radio Std: None TracelDetector
—»— Trig: Free Run Avg|Hold: 1007100

#IFGain:Low #Atten: 36 dB

Radio Device: BTS

Ref 40.00 dBm

rep sttt bt rmir i m e g AN A

_i
Center 1.745 GHz
Res BW 470 kHz #VBW 1.5 MHz

Occupied Bandwidth Total Power 30.6 dBm
17.927 MHz

Transmit Freq Error -18.706 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.42 MHz x dB -26.00 dB

STATUS

Plot 7-41. Occupied Bandwidth Plot (Band 4 - 20.0MHz 16-QAM - Full RB Configuration)

' Keysight Spectrum Analyzer - Occupied BW. = | -&p-
RL 50 [ SENSE:INT 08:35:30 PM Sep 20, 2018
Center Freq: 1.745000000 GHz Radio Std: None TracelDetector
—s— Trig: Free Run Avg|Hold: 100100
#FGain:Low #Atten: 36 dB Radio Device: BTS

Ref 40.00 dBm

W IPET

=

'.'I'h.lu,.. a
ol .»\.‘.rrvnh«uLT.__ Pyt o
P e,

Span 50 MHz
Sweep 1ms

Occupied Bandwidth Total Power 28.9 dBm

17.908 MHz

Res BW 470 kHz #VBW 1.5 MHz

Transmit Freq Error -4.182 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.29 MHz x dB

-26.00 dB

STATUS

Plot 7-42. Occupied Bandwidth Plot (Band 4 - 20.0MHz 64-QAM - Full RB Configuration)
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Band 41 (Narrow Band)

e KEysight Spectrum Analyzer - Occupied BW
RL RF 00 [

#FGain:Low

Center Freq: 2.605000000 GHz
Trig: Free Run Avg|Hold: 100/100
#Atten: 36 dB

Radio Std: None

Radio Device: BTS

05:08:48PM Sep 17,2018

Tracel/Detector

Ref 30.00 dBm

PPy =

Center 2.605 GHz
IRes BW 120 kHz

Occupied Bandwidth

Span 12.5 MHz
Sweep 1ms

#VBW 390 kHz

Total Power 29.2 dBm

4.5085 MHz

Transmit Freq Error
x dB Bandwidth

6.160 kHz
4.975 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Clear Write

Average

Max Hold

Min Hold

Plot 7-43. Occupied Bandwidth Plot (Band 41 - 5.0MHz QPSK - Full RB Configuration)

wm Keyzight Spectrum Analyzer - Occupied EW
RL F 2 L

#IFGain:Low

Ref 30.00 dBm

Center 2.605 GHz
Res BW 120 kHz

Occupied Bandwidth

4.5199 MHz
7.203 kHz
5.000 MHz

Transmit Freq Error
x dB Bandwidth

NSE:IN 05:09:03PM Sep 17, 2018
Center Freq: 2.605000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100
#Atten: 36 dB

——

Radio Device: BTS

#VBW 390 kHz Sweep 1Tms

Total Power 28.4 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

=
TracelDetector

Plot 7-44. Occupied Bandwidth Plot (Band 41 - 5.0MHz 16-QAM - Full RB Configuration)
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w Keysight Spectrum Analyzer - Occupied BW
RL T: 500

—— Trig: Free Run

#IFGain:Low

Ref 30.00 dBm

IRes BW 120 kHz

Occupied Bandwidth

4.5156 MH
Transmit Freq Error
x dB Bandwidth

490 Hz
4.986 MHz

Center Freq: 2.605000000 GHz
Avg|Hold: 1001100
#Atten: 36 dB

#VBW 390 kHz

Total Power 27.5 dBm

z

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Sweep 1ms

05:09:12PM Sep 17, 2018
Radio Std: None

Radio Device: BTS

TracelDetector

e KEysight Spectrum Analyzer - Occupied BW
RL T, 50 O

#FGain:Low

Center Freq: 2.605000000 GHz
—»— Trig: Free Run
#Atten: 36 dB

H
Avg|Hold: 100/100

05:28:48PM Sep 17, 2018
Radio Std: None

Radio Device: BTS

Ref 30.00 dBm

Center 2.605 GHz
IRes BW 240 kHz

Occupied Bandwidth

9.0044 MHz
Transmit Freq Error 1.524 kHz
x dB Bandwidth 9.879 MHz

#VBW 750 kHz

Total Power 28.8 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Tracel/Detector

Plot 7-46. Occupied Bandwidth Plot (Band 41 - 10.0MHz QPSK - Full RB Configuration)
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w Keysight Spectrum Analyzer - Occupied BW
RL T: 500

05:28:59PM Sep 17, 2018
Radio Std: None TracelDetector

Center Freq: 2.605000000 GHz
—— Trig: Free Run Avg|Hold: 100/100

#FGain:Low #Atten: 36 dB Radio Device: BTS

Ref 30.00 dBm

IRes BW 240 kHz #VBW 750 kHz

Occupied Bandwidth Total Power 28.4 dBm
9.0304 MHz

Transmit Freq Error 16.098 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.789 MHz x dB -26.00 dB

STATUS

e KEysight Spectrum Analyzer - Occupied BW
RL RF 50 0

&P mEm]
Tracel/Detector

SENSE:IN 05:29:11PM Sep 17, 2018
Center Freq: 2.605000000 GHz Radio Std: None
—s— Trig: Free Run Avg|Hold: 100/100

#HFGain:Low #Atten: 36 dB Radio Device: BTS

Ref 30.00 dBm

g P ol et b e AP

\-,-‘m;"“\m‘_‘ﬂ# L

-
bt ™ et

Center 2.605 GHz
IRes BW 240 kHz #VBW 750 kHz

Occupied Bandwidth Total Power 27.3 dBm
9.0135 MHz

Transmit Freq Error 18.039 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.909 MHz x dB -26.00 dB

STATUS

Plot 7-48. Occupied Bandwidth Plot (Band 41 - 10.0MHz 64-QAM - Full RB Configuration)
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w Keysight Spectrum Analyzer - Occupied BW
RL RF 500 SENSE:IN 05:31:46 PM Sep 17, 2018
Center Freq: 2.605000000 GHz Radio Std: None Trace/Detector

—— Trig: Free Run Avg|Hold: 1001100

#FGain:Low #Atten: 36 dB Radio Device: BTS

Ref 30.00 dBm

¢
et
e drle. ,.J-,__.,‘.u.f._.-.—v.-l“*--““"r"

P ———
Rt P e

l

Center 2606 64z Span 37.5 MHz
IRes BW 360 kHz #VBW 1.1 MHz Sweep 1ms
Occupied Bandwidth Total Power 29.2 dBm

13.462 MHz

Transmit Freq Error 958 Hz % of OBW Power 99.00 %
x dB Bandwidth 14.74 MHz x dB -26.00 dB

STATUS

e KEysight Spectrum Analyzer - Occupied BW
RL RF 50 0

&P mEm]
Tracel/Detector

SENSE:IN 05:32:08PM Sep 17, 2018
Center Freq: 2.605000000 GHz Radio Std: None
—s— Trig: Free Run Avg|Hold: 100/100

#HFGain:Low #Atten: 36 dB Radio Device: BTS

Ref 30.00 dBm

P A e e T AT

Center 2.605 GHz
|Res BW 360 kHz #VBW 1.1 MHz

Occupied Bandwidth Total Power 27.9 dBm
13.505 MHz

Transmit Freq Error -2.015 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.79 MHz x dB -26.00 dB

STATUS

Plot 7-50. Occupied Bandwidth Plot (Band 41 - 15.0MHz 16-QAM - Full RB Configuration)
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e Keysight Spectrum Analyzer - Occupied BW
RL A 50 0 SENSE:IN 05:32:16 PM Sep 17, 2018
Center Freq: 2.605000000 GHz Radio Std: None iiraceiDetector

—+— Trig: Free Run Avg|Hold: 100100

#HFGain:Low #Arten: 36 dB Radio Device: BTS

Ref 30.00 dBm

{
- aedrhert -
TR e VI PP

Center 2.605GHz

IRes BW 360 kHz #VBW 1.1 MHz

Occupied Bandwidth Total Power 27.1 dBm
13.466 MHz

Transmit Freq Error 7.955 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.58 MHz x dB -26.00 dB

STATUS

e KEysight Spectrum Analyzer - Occupied BW
RL T, 50 O

ENSE:IN 05:38:22PM Sep 17, 2018
Center Freq: 2.605000000 GHz Radio Std: None
—»— Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 36 dB

Tracel/Detector

Radio Device: BTS

Ref 30.00 dBm

Center 2.605 GHz e e L e ——————————————
IRes BW 470 kHz #VBW 1.5 MHz

Occupied Bandwidth Total Power 29.0 dBm
17.929 MHz

Transmit Freq Error 20.097 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.59 MHz x dB -26.00 dB

STATUS

Plot 7-52. Occupied Bandwidth Plot (Band 41 - 20.0MHz QPSK - Full RB Configuration)
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w Keysight Spectrum Analyzer - Occupied BW
RL RF 50 Q [ SENSE:IN 05:38:40PM Sep 17,2018
Center Freq: 2.605000000 GHz Radio Std: None Trace/Detector

—— Trig: Free Run Avg|Hold: 1001100

#FGain:Low #Atten: 36 dB Radio Device: BTS

Ref 30.00 dBm

P
i

porro i

S [ (N | N (N (N SN N

Center 2.605 GHz
[Res BW 470 kHz #VBW 1.5 MHz

Occupied Bandwidth Total Power 28.6 dBm
17.994 MHz

Transmit Freq Error 7.334 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.37 MHz x dB -26.00 dB

STATUS

e KEysight Spectrum Analyzer - Occupied BW
RL RF 50 0

=

Tracel/Detector

SENSE:IN 05:38:51 PM Sep 17, 2018
Center Freq: 2.605000000 GHz Radio Std: None
—s— Trig: Free Run Avg|Hold:>100/100

#HFGain:Low #Atten: 36 dB Radio Device: BTS

Ref 30.00 dBm

!
e ) vy o

Center 2.605GHz T spansomH
|Res BW 470 kHz #VBW 1.5 MHz

Occupied Bandwidth Total Power 27.1 dBm
17.919 MHz

Transmit Freq Error 12.127 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.54 MHz x dB -26.00 dB

STATUS

Plot 7-54. Occupied Bandwidth Plot (Band 41 - 20.0MHz 64-QAM - Full RB Configuration)p
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PCTEST
7.3 Spurious and Harmonic Emissions at Antenna Terminal

Test Overview

The level of the carrier and the various conducted spurious and harmonic frequencies is measured by means of a
calibrated spectrum analyzer. The spectrum is scanned from the lowest frequency generated in the equipment up
to a frequency including its 10" harmonic. 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 + logio(Pwats), where P is the
transmitter power in Watts.

For Band 41, the minimum permissible attenuation level of any spurious emission is 55 + logio(Pwatts]).

Test Procedure Used

KDB 971168 D01 v03r01 — Section 6.0

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to at least 10 * the fundamental frequency
(separated into at least two plots per channel)

2. Detector = RMS
3. Trace mode = trace average for continuous emissions, max hold for pulse emissions
4. Sweep time = auto couple
5. The trace was allowed to stabilize
6. Please see test notes below for RBW and VBW settings
Test Setup

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

B

e
Y NI 3 EUT

Figure 7-2. Test Instrument & Measurement Setup
Test Notes

Compliance with the applicable limits is based on the use of measurement instrumentation employing a resolution
bandwidth of 100 kHz or greater for frequencies less than 1 GHz and 1 MHz or greater for frequencies greater than
1 GHz. However, 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. 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.
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Band 12/17

| Keysight Spectrum Analyzer - Swept SA

il RL R
#Avg Type: RMS

n W\ Trig: Free R
Iggg-nflf::v = #:\tgten:resez dlén
Mkr1 697.90 MHz

Ref 20.00 dBm -43.42 dBm

Freq Offset

I |
Scale Type
Start 30.0 MHz Stop 697.9 MHz |5 Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 32.06 ms (13359 pts)

STATUS

e KEysight Spectrum Analyzer - Swept SA
i RL 50 L

#Avg Type: RMS
PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 52 dB
Mkr1 885.55 MHz

Ref 20.00 dEm -45.05 dBm

I |

}-—m PO S e b A A AT b T A P AL A o A eyt i P b e i sl

Stop 1.0000 GHz
Sweep 13.63 ms (5681 pts)

STATUS

Start 0.7160 GHz
#Res BW 100 kHz #VBW 300 kHz

MSG

Plot 7-56. Conducted Spurious Plot (Band 12/17 - 10.0MHz QPSK - RB Size 1, RB Offset 0 - Low Channel)
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e Keysight Spectrum Analyzer - Swept SA
i RL R [

#Avg Type: RMS
" == Trig: Free Run
PNO: Fast ()
IFGain:Low #Atten: 34 dB 3

Mkr1 9.768 0 GHz
Ref 0.00 dBm -41.55 dBm

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

MEG

Stop 10.000 GHz
Sweep 15.60 ms (18001 pts)

STATUS

Plot 7-57. Conducted Spurious Plot (Band 12/17 - 10.0MHz QPSK - RB Size 1, RB Offset 0 - Low Channel)

e KeEysight Spectrum Analyzer - Swept SA
i AL 0 L

o |l ep @

02:45:09PM Sep 20, 2018
#Avg Type: RMS T
PNO: Fast Ly Trig: Free Run
IFGain:Low #Atten: 40 dB

Mkr1 694.20 MHz
Ref 20.00 dEm -56.31 dBm

Start 30.0 MHz
#Res BW 100 kHz #VBW 300 kHz

Stop 698.0 MHz
Sweep 32.06 ms (13361 pts)

STATUS

Plot 7-58. Conducted Spurious Plot (Band 12/17 - 10.0MHz QPSK - RB Size 1, RB Offset 0 - Mid Channel)
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m Keysight Spectrum Analyzer - Swept SA
i RL R [

PNO: Fast L, 1rig: FreeRun
IFGain:Low #Atten: 54 dB

Ref 20.00 dEm

e e kb e ., M e -, A e = AV e oy T T bl Pt e bbb i

Start 0.7160 GHz

#Res BW 100 kHz #VBW 300 kHz

#Avg Type: RMS

Mkr1 895.50 MHz
-43.01 dBm

|

Stop 1.0000 GHz
Sweep 13.63 ms (5681 pts)

STATUS

s KEysight Spectrum Analyzer - Swept SA
i RL RF 0 L

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref 0.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

#Avg Type: RMS

Mkr1 9.778 0 GHz
-35.66 dBm

Stop 10.000 GHz
Sweep 15.60 ms (18001 pts)

STATUS

Plot 7-60. Conducted Spurious Plot (Band 12/17 - 10.0MHz QPSK - RB Size 1, RB Offset 0 - Mid Channel)
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| ight Spectrum Analyzer - Swept SA
i RL RF 0

#Avg Type: RMS =5 Frequency
PNO: Fast (L, 1rig: FreeRun
IFGain:Low Atten: 30 dB

Mkr1 697.75 MHz
Ref 20.00 dBm -58.87 dBm

Start 30.0 MHz
#Res BW 100 kHz #VBW 300 kHz

Stop 698.0 MHz
Sweep 32.06 ms (13361 pts)

STATUS

w Keysight Spectrum Analyzer - Swept SA o @
i RL R
#Avg Type: RMS
PNO: Fast Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 719.80 MHz
Ref 20.00 dBm -52.20 dBm

StartFreq
716.100000 MHz

| [ TR TS e R I S

Start 0.7161 GHz
#Res BW 100 kHz #VBW 300 kHz

Stop 1.0000 GHz
Sweep 13.63 ms (5679 pts)

Plot 7-62. Conducted Spurious Plot (Band 12/17 - 10.0MHz QPSK - RB Size 1, RB Offset 0 - High Channel)
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m Keysight Spectrum Anabyzer - Swept S&
i RL RF [ 12:16:29 AMOct 12, 2018
#Avg Type: RMS
PNO: Fast Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Mkr1 9.734 0 GHz
Ref 30.00 dBm 32.098 dBm

DL,

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

Stop 10.000 GHz
Sweep 15.60 ms (18001 pts)

STATUS

Plot 7-63. Conducted Spurious Plot (Band 12/17 - 10.0MHz QPSK - RB Size 1, RB Offset 0 - High Channel)
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Band 5

e KEysight Spectrum Analyzer - Swept SA
i AL RF C

Ref 20.00 dBm

Start 30.0 MHz
#Res BW 100 kHz

#Avg Type: RMS
Trig: Free Run
Atten: 30 dB

PNO: Fast )
IFGain:Low

Mkr1 822.20 MHz
-48.20 dBm

Stop 823.0 MHz |5

Sweep 38.06 ms (15861 pts)

STATUS

#VBW 300 kHz

Freq Offset
0Hz

Scale Type
Lin

m KeEyzight Spectrum Analyzer - Swept SA
i AL F

Ref 20.00 dBm

Start 0.84900 GHz
#Res BW 100 kHz

06:58:01 PM Sep 21, 2018
#Avg Type: RMS TR ]
Trig: Free Run T

PNO: Fast ()
Atten: 30 dB

IFGain:Low

Mkr1 902.90 MHz
-62.45 dBm

AR A Bt g et Bl g £ Ay B oy P A et

Stop 1.00000 GHz |5

#VBW 300 kHz Sweep 7.248 ms (3021 pts)

Freq Offset
0Hz

Scale Type
Lin

Plot 7-65. Conducted Spurious Plot (Band 5 - 5.0MHz QPSK - RB Size 1, RB Offset 0 - Low Channel)
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Plot 7-67. Conducted Spurious Plot (Band 5 - 5.0MHz QPSK - RB Size 1, RB Offset 0 - Mid Channel)
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Plot 7-69. Conducted Spurious Plot (Band 5 - 5.0MHz QPSK - RB Size 1, RB Offset 0 - Mid Channel)
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Plot 7-71. Conducted Spurious Plot (Band 5 - 5.0MHz QPSK - RB Size 1, RB Offset 0 - High Channel)
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Plot 7-72. Conducted Spurious Plot (Band 5 - 5.0MHz QPSK - RB Size 1, RB Offset 0 - High Channel)
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Plot 7-73. Conducted Spurious Plot (Band 4 - 15.0MHz QPSK - RB Size 1, RB Offset 0 - Low Channel)
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Plot 7-74. Conducted Spurious Plot (Band 4 - 15.0MHz QPSK - RB Size 1, RB Offset 0 - Low Channel)
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Plot 7-75. Conducted Spurious Plot (Band 4 - 15.0MHz QPSK - RB Size 1, RB Offset 0 - Low Channel)
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Plot 7-76. Conducted Spurious Plot (Band 4 - 15.0MHz QPSK - RB Size 1, RB Offset 0 - Mid Channel)
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Plot 7-78. Conducted Spurious Plot (Band 4 - 15.0MHz QPSK - RB Size 1, RB Offset 0 - Mid Channel)
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Plot 7-80. Conducted Spurious Plot (Band 4 - 15.0MHz QPSK - RB Size 1, RB Offset 0 - High Channel)
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Plot 7-81. Conducted Spurious Plot (Band 4 - 15.0MHz QPSK - RB Size 1, RB Offset 0 - High Channel)
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