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Tl Agilent Spectrum Analyzer - Swept SA
| CORREC | AC | SEMSE:INT | ALIGM AUTD |12:54:04 PM Mar 27, 2014

Video BW 620 kHz , Avg Type: Pwr(RMS)
Input: RF PNO: Far (4 1rig:FreeRun Avg|Heold:>100/100

IFGain:Low Atten: 40 dB

Res BW

Mkr1 2.570 000 GHz 220;:‘:
Ref 23.00 dBm | 35,611 dBr Man

Video BW

VBW:3dB RBW
100 m
Auto Man

Span:3dB RBW
106
Auto Man

RBW Control
[Gaussian,-3 dB]

Center 2.'5?['1606"(?-‘]-]2 . . . . Span 6.000 MHz
#Res BW 220 kHz Sweep 1.00 ms {1001 pts)

"7 start e &G

LTE Band 7 16QAM Bandwidth = 20MHz CH21350,RB 100
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LTE Band 17
. . Reference L .
Bandwidth | Modulation | Channel | RB | RB Start Limit(dBm) | Conclusion
value (dBm)
1 0 -15.026 -13 Pass
CH23755 | 12 0 -24.685 -13 Pass
25 0 -27.417 -13 Pass
QPSK
1 24 -13.913 -13 Pass
CH23825 | 12 13 -25.893 -13 Pass
25 0 -27.169 -13 Pass
5MHz
1 0 -15.297 -13 Pass
CH23755 | 12 0 -26.062 -13 Pass
25 0 -26.564 -13 Pass
16QAM
1 24 -15.151 -13 Pass
CH23825 | 12 13 -26.638 -13 Pass
25 0 -27.916 -13 Pass
1 0 -16.664 -13 Pass
CH23780 | 25 0 -26.722 -13 Pass
50 0 -29.200 -13 Pass
QPSK
1 49 -14.310 -13 Pass
CH23800 | 25 25 -28.993 -13 Pass
50 0 -28.488 -13 Pass
10MHz
1 0 -16.682 -13 Pass
CH23780 | 25 0 -27.346 -13 Pass
50 0 -28.677 -13 Pass
16QAM
1 49 -15.141 -13 Pass
CH23800 | 25 25 -27.404 -13 Pass
50 0 -29.438 -13 Pass
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Tl Agilent Spectrum Analyzer - Swept SA
L | CORREC | AC | SEMSE:INT| | ALIGM AUTD |12:10:50 PM Mar 27, 2014

Marker 1 704.000000000 MHz , Avg Type: Pwr(RMS)
Input: RF PNO: Far () Trig: Free Run Avg|Held:>100/100

IFGain:Low Atten: 40 dB

Mkr1 704.000 MHz
Ref 23.00 dBm ‘ _ __ -15.026 dBm

Center 704.000 MHz ' ' ‘ Span 6.000 MHz
#Res BW 51 kHz Sweep 3.00 ms {1001 pts)

" start < 7€ & C Tl agl

EEX
Marker

Select Marker’

Properties»

Tl Agilent Spectrum Analyzer - Swept SA

| AL | SEMSEINT| | ALIGN AUTD |12:07:47 PM

Video BW 100 kHz Avg Type: Pwr(RMS)
Input: RF PNO: Far (, Trig: Free Run Avg|Hold:=>100/100

IFGain:Low Atten: 40 dB

Mkr1 716.000 MHz
Ref 23.00 dBm ‘ _ __ -24.685 dBm

' Span 6.000 MHz
Sweep 3.00 ms (1001 pts)

Tstan s Eme

LTE Band 17 QPSK Bandwidth = 5SMHz CH23755,RB 12

Res BW
51 kHz
Man

Video BW
100 kHz
Auto Man

VBW:3dB RBW
100 m
Auto Man

Span:3dB RBW
106

ut Man

0

RBW COntroI.
[Gaussian,-3 dB]
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Tl Agilent Spectrum Analyzer - Swept SA
L | CORREC |
Marker 1 704.000000000 MHz

Input: RF PNO: Far )
IFGain:Low

AC | SEMSE:INT| | ALIGM AUTD
Avg Type: Pwr(RMS)

Avg|Hold>100/100

|12:12:11 PM Mar 27, 2014

Trig: Free Run
Atten: 40 dB

Mkr1 704.000 MHz
27.417 dBm

Ref 23.00 dBm

Center 704.000 MHz Span 6.000 MHz

#Res BW 51 kHz
28 &G

Sweep 3.00 ms {1001 pts)

Tl ag

| 4/ start

EEX
Marker

Select Marker’

Properties»

Tl Agilent Spectrum Analyzer - Swept SA

| AL | SEMSEINT| | ALIGN AUTD
Avg Type: Pwr(RMS)

Avg[Hold:>100/100

|12:09:14 Pra

Video BW 100 kHz
Input: RF

PNO: Far ) Trig: Free Run
IFGain:Low Atten: 40 dB

Mkr1 716.000 MHz

Ref 23.00 dBm -13.913 dBm

' Span 6.000 MHz
Sweep 3.00 ms (1001 pts)

#Res BW 51 kHz
N8 m G

[ Agi

"V start.

LTE Band 17 QPSK Bandwidth = 5SMHz CH23825,RB 1

Res BW
51 kHz
Man

Video BW|
100 kHz

Auto Man

VBW:3dB RBW
100 m

Auto Man

Span:3dB RBW
106

ut Man

0

RBW COntroI.
[Gaussian,-3 dB]
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Tl Agilent Spectrum Analyzer - Swept SA
L | CORREC |
Marker 1 704.000000000 MHz

Input: RF PNO: Far )
IFGain:Low

AC | SEMSE:INT| | ALIGM AUTD
Avg Type: Pwr(RMS)

Avg|Hold>100/100

|12:11:51 PM Mar 27, 2014

Trig: Free Run
Atten: 40 dB

Mkr1 704.000 MHz
-25.893 dBm

Ref 23.00 dBm

Center 704.000 MHz Span 6.000 MHz

#Res BW 51 kHz
28 &G

Sweep 3.00 ms {1001 pts)

Tl ag

| 4/ start

EEX
Marker

Select Marker’

Properties»

Tl Agilent Spectrum Analyzer - Swept SA

| AL | SEMSEINT| | ALIGN AUTD
Avg Type: Pwr(RMS)

Avg[Hold:>100/100

|12:08:09 P

Video BW 100 kHz
Input: RF

PNO: Far ) Trig: Free Run
IFGain:Low Atten: 40 dB

Mkr1 716.000 MHz

Ref 23.00 dBm -27.169 dBm

' Span 6.000 MHz
Sweep 3.00 ms (1001 pts)

Tstan s Eme

LTE Band 17 QPSK Bandwidth = 5SMHz CH23825,RB 25

Res BW
51 kHz
Man

Video BW|
100 kHz

Auto Man

VBW:3dB RBW
100 m

Auto Man

Span:3dB RBW
106

ut Man

0

RBW COntroI.
[Gaussian,-3 dB]
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Tl Agilent Spectrum Analyzer - Swept SA g@@

| | CORREC | AC | SEMSENT] | ALIGNAUTO |11:08:02 AM

Center Freq 704.000000 MHz Avg Type: Pwr(RMS) 45 GsrREeY
Input: RE PO Far o) Avg[Hold:>100/100

IFGain:Low

Trig: Free Run
Atten: 40 dB

Mkr1 704.000 MHz Auto Tune
Rgf 23.00 dBm ‘ . “ 16,664 dBm

Center Freq
704.000000 MHz

StartFreq
701.000000 MHz

Stop Freq
707.000000 MHz

CF Step
600.000 kHz
Auto Man

Freq Offset
0Hz

Center 704.000 MHz ' ' ‘ Span 6.000 MHz
#Res BW 110 kHz Sweep 1.00 ms {1001 pts)

.;sfa_q’l, AN - -

Tl Agilent Spectrum Analyzer - Swept SA E] @
L | AL | SEMSEINT| | ALIGN AUTD |11:06:55 &AM Mar 27, 2014

Avg Type: Pwr(RMS) Frequency
Avyg|Hold:>100/100

Center Freq 704.000000 MHz ;
Input: RF PNO: Far () Trig: Free Run
IFGain:Low Atten: 40 dB

Mkr1 704.000 MHz |
Ref 23.00dBm _ __ -26.722 dBm

Center Freq
704.000000 MHz

StartFreq
701.000000 MHz

Stop Freq
707.000000 MHz

CF Step
600.000 kHz
Auto Man

Freq Offset
0Hz

Center 704.000 MHz ' ' ' ' ' ' Span 6.000 MHz
#Res BW 110 kHz Sweep 1.00 ms (1001 pts)

LTE Band 17 QPSK Bandwidth = 10MHz CH23780,RB 25
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Tl Agilent Spectrum Analyzer - Swept SA g@@

BT | CORREC | AC | SENSE:NT] [ ALIGNAUTO  [11:04112 AM Mar 27, 2014 e
Center Freq 704.000000 MHz o Avg Type: Pwr(RMS) At
Input: RF PNO: Far 0} Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 40 dB

Mkr1 704.000 MHz Auto Tune
Ref 23.00dBm | “ 156200 dBrm

Center Freq
704.000000 MHz

StartFreq
701.000000 MHz

Stop Freq
707.000000 MHz

CF Step
600.000 kHz
Auto Man

Freq Offset
0Hz

Center 704.000 MHz ' ' ‘ Span 6.000 MHz
#Res BW 110 kHz Sweep 1.00 ms {1001 pts)

" start < 7€ & C Tl agl

LTE Band 17 QPSK Bandwidth = 10MHz CH23780,RB 50

Tl Agilent Spectrum Analyzer - Swept SA
L s0e | | CORREC | AC | SENSE:NT| | ALIGMAUTO  [11:14:19 AM
Span 6.00000000 MHz ) Avg Type: Pwr(RMS)
Input: RF PNO: Far (, Trig: Free Run Avg|Hold:=>100/100
IFGain:Low Atten: 40 dB

Mkr1 716.000 MIHz | 0eR T
Ref 23.00 dBm ‘ _ __ -14.310 dBm

Full Span

Zero Span

Last Span

Signal Track
= = - e S Z
Span 6.000 VHz |
Sweep 1.00 ms (1001 pts) —

Tstan s Eme

LTE Band 17 QPSK Bandwidth = 10MHz CH23780,RB 1
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Tl Agilent Spectrum Analyzer - Swept SA g@@

| | CORREC | AC | SEMSENT] | ALIGNAUTO |11:15:14 AmM

Center Freq 716.000000 MHz Avg Type: Pwr(RMS) 45 GsrREeY
Input: RE PO Far o) Avg[Hold:>100/100

IFGain:Low

Trig: Free Run
Atten: 40 dB

Mkr1 716.000 MHz Auto Tune
Ref 23.00dBm | “ 128993 dBrm

Center Freq
716.000000 MHz

StartFreq
713.000000 MHz

Stop Freq
719.000000 MHz

CF Step
600.000 kHz
Auto Man

Freq Offset
0Hz

Cent'ér"?‘i"ﬁ.nﬁﬁ MHz . . ‘ épan 6.000 MHz
#Res BW 110 kHz Sweep 1.00 ms {1001 pts)

.;sfa_q’l, AN - -

Tl Agilent Spectrum Analyzer - Swept SA E] @
L | AL | SEMSEINT| | ALIGN AUTD |11:15:32 &M Mar 27, 2014
Avg Type: Pwr(RMS)
Avyg|Hold:>100/100

Frequency

Center Freq 716.000000 MHz ;
Input: RF PNO: Far () Trig: Free Run
IFGain:Low Atten: 40 dB

Mkr1 716.000 MHz | e
Ref 23.00dBm _ __ -28.488 dBm

Center Freq
716.000000 MHz

StartFreq
713.000000 MHz

Stop Freq
719.000000 MHz

CF Step
600.000 kHz
Auto Man

Freq Offset
0Hz

' Span 6.000 MHz
Sweep 1.00 ms (1001 pts)

LTE Band 17 QPSK Bandwidth = 10MHz CH23780,RB 50
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Tl Agilent Spectrum Analyzer - Swept SA
L | CORREC | AC | SEMSE:INT|

LIBX]
| ALIGNAUTO |12:11:04 P4

Marker 1 704.000000000 MHz

Input: RF PNO: Far ) Trig: Free Run
IFGain:Low Atten: 40 dB

Ref 23.00 dBm

Center 704.000 MHz
#Res BW 51 kHz

.;sfa_q’l, AN - -

Tl Agilent Spectrum Analyzer - Swept SA
{ | CORREC | AL | SEMSEINT|

Avg Type: Pwr(RMS) Marker

Avg|Held:>100/100
Select Marker’

Mkr1 704.000 MHz
-15.297 dBm

Properties»

Span 6.000 MHz
Sweep 3.00 ms {1001 pts)

| ALIGN AUTO |12:11:38 PM

Marker 1 704.000000000 MHz )
Input: RF PNO: Far (,) Trig: Free Run
IFGain:Low Atten: 40 dB

Ref 23.00 dBm

Center ?-64;066 MHz '
#Res BW 51 kHz

Tstan s Eme

Avg Type: Pwr(RMS)
Avg|Hold=>100/100

Mkr1 704.000 MHz
-26.062 dBm

Trace
(+ State)

Data
(Export) »
Trace 1

Screen
Image

' Span 6.000 MHz
Sweep 3.00 ms (1001 pts)

LTE Band 17 16QAM Bandwidth = 5MHz CH19975,RB 12
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Tl Agilent Spectrum Analyzer - Swept SA g@@
| | CORREC | AL | SENSE:INT| | ALIGM AUTO |12:12121 P
Marker 1 704.000000000 MHz Avg Type: Pwr(RMS) iR

Input: RF PNO: Far () Trig: Free Run Avg|Heold:>100/100

IFGain:L ow Atten: 40 dB Select Marker'

Mkr1 704.000 MHz

Ref 23.00 dBm -26.564 dBm

Properties»

Center 704.000 MHz ' ' ‘ Span 6.000 MHz
#Res BW 51 kHz Sweep 3.00 ms {1001 pts)
.;sfa_q’l, AN - -

Tl Agilent Spectrum Analyzer - Swept SA E@@
L | AL | SEMSEINT| | ALIGN AUTD |12:02:01 PM

Video BW 100 kHz Avg Type: Pwr(RMS)

Input: RF PNO: Far (, Trig: Free Run Avg|Hold:=>100/100
IFGain:Low Atten: 40 dB
Mkr1 716.000 MHz “
-15.151 dBm

Ref 23.00 dBm

Save

Data
(Export) »
Trace 1

7 Screen’
Image

' Span 6.000 MHz
Sweep 3.00 ms (1001 pts)

Tstan s Eme

LTE Band 17 16QAM Bandwidth = 5MHz CH20375,RB 1
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Tl Agilent Spectrum Analyzer - Swept SA

| CORREC | AC | SEMSE:INT| | ALIGM AUTD |12:07:28 PM
Avg Type: Pwr(RMS)
Avg|Held>100/100

Video BW 100 kHz
Input: RF PNO: Far )
IFGain:Low

Trig: Free Run
Atten: 40 dB

Res BW

Mkr1 716.000 MHz B
Ref 23.00 dBm | “ St Bt don g

Video BW
100 kHz
Man

Auto

VBW:3dB RBW
100 m
Auto Man

Span:3dB RBW
106
Auto Man

RBW Control
[Gaussian,-3 dB]

Span 6.000 MHz
Sweep 3.00 ms {1001 pts)
™ start <€ &G

T Agilent Spectrum Analyzer - Swept SA
| AL | SEMSEINT| | ALIGN AUTD |12:08:16 PM Mar 27, 2014
Avg Type: Pwr(RMS)
Avyg|Hold:>100/100

Video BW 100 kHz )
Input: RF PNO: Far () Trig: Free Run
IFGain:Low Atten: 40 dB

Mkr1 716.000 MHz S
Ref 23.00 dBm _ __ -27.916 dBm ——

Video BW
100 kHz
Auto Man

VBW:3dB RBW
100 m
Auto Man

Span:3dB RBW
106

ut Man

0

RBW COntroI.
[Gaussian,-3 dB]

Center 716.000 MHz ' ' ' ' ' ~ Span 6.000 MHz
#Res BW 51 kHz Sweep 3.00 ms (1001 pts)

LTE Band 17 16QAM Bandwidth = 5MHz CH20375,RB 25
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) Agilent Spectrum Analyzer - Swept SA g@@

| CORREC | SENSE:INT] | ALIGNAUTO  [11:07:49 AM Mar 27, 2014

Center Freq 704.000000 MHz . Avg Type: Pwr(RMS)
Input: RF PNO: Far 0 11ig:Free Run Avg|Held:>100/100

IFGain:Low Atten: 40 dB

Frequency

Mkr1 704.000 MHz AR
oL i _ ) -16.682 dBm

Center Freq
704.000000 MHz

StartFreq
701.000000 MHz

Stop Freq
707.000000 MHz

CF Step
600.000 kHz
Auto Man

Freq Offset
0Hz

Center 704.000 MHz ' ‘ Span 6.000 MHz
#Res BW 110 kHz Sweep 1.00 ms {1001 pts)
stat <€ &G

Hu Agilent Spectrum Analyzer - Swept SA E@@
L | | CORREC | AL | SEMSEINT| | ALIGN AUTD |11:07:22 &M Mar 27, 2014
Center Freq 704.000000 MHz _ Avg Type: Pwr(RMS) Frequency
Input: RF PNO: Far (, Trig: Free Run Avg|Hold:=>100/100
IF Gain:L ow Atten: 40 dB

Mkr1 704.000 MHz | aa
Ref 23.00dBm _ __ -27.346 dBm

Center Freq
704.000000 MHz

StartFreq
701.000000 MHz

Stop Freq
707.000000 MHz

CF Step
600.000 kHz
Auto Man

Freq Offset
0Hz

Center 704.000 MHz ' ' ' ' ' ' Span 6.000 MHz
#Res BW 110 kHz Sweep 1.00 ms (1001 pts)

LTE Band 17 16QAM Bandwidth = 10MHz CH23800,RB 25
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Tl Agilent Spectrum Analyzer - Swept SA g@@

EE | CORREC [ AC | SENSEUNT] [ ALIGNAUTO  [11:06:11 AM Mar27, 2014 e

Center Freq 704.000000 MHz o Avg Type: Pwr(RMS) At
Input: RF PNO: Far 0} Trig: Free Run Avg|Held:>100/100

IFGain:L ow Atten: 40 dB

Mkr1 704.000 MHz Auto Tune
Rgf 23.00 dBm ‘ . “ 28677 dBm

Center Freq
704.000000 MHz

StartFreq
701.000000 MHz

Stop Freq
707.000000 MHz

CF Step
600.000 kHz
Auto Man

Freq Offset
0Hz

Center 704.000 MHz ' ' ‘ Span 6.000 MHz
#Res BW 110 kHz Sweep 1.00 ms {1001 pts)

" start < 7€ & C Tl agl

LTE Band 17 16QAM Bandwidth = 10MHz CH23800,RB 50

Tl Agilent Spectrum Analyzer - Swept SA
L s0e | | CORREC | AC | SENSE:NT| | ALIGMAUTO  [11:14:40 AM
Span 6.00000000 MHz ) Avg Type: Pwr(RMS)
Input: RF PNO: Far (, Trig: Free Run Avg|Hold:=>100/100
IFGain:Low Atten: 40 dB

Mkr1 716.000 MIHz | IR 0eRN T
Ref 23.00 dBm ‘ _ __ -15.141 dBm

Full Span

Zero Span

Last Span

Signal Track
= = - e S Z
Span 6.000 VHz |
Sweep 1.00 ms (1001 pts) —

Tstan s Eme

LTE Band 17 16QAM Bandwidth = 10MHz CH23800,RB 1
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AL

Tl Agilent Spectrum Analyzer - Swept SA

| | CORREC

Center Freq 716.000000 MHz
Input: RF PNO: Far )
IFGain:Low

| AL | SENSE:NT] |

Avg Type: Pwr(RMS)
Avg|Held>100/100

ALIGNAUTO |11:15:05 AmM

Trig: Free Run
Atten: 40 dB

Mkr1 716.000 MHz

Ref 23.00 dBm -27.404 dBm

Span 6.000 MHz
Sweep 1.00 ms {1001 pts)

Cent'ér"?‘i"ﬁ.nﬁﬁ MHz
#Res BW 110 kHz

.;sfa_q’l, AN - -

Tl Agilent Spectrum Analyzer - Swept SA

| AC | SEMSE:NT] | ALIGN AUTO

Avg Type: Pwr(RMS)
Avg|Hold=>100/100

[11:15:41 AM Mar 27, 2014

Center Freq 716.000000 MHz ;
—. 1 Trig:Free Run

Input: RF PNO: Far (|
IF Gain:L ow Atten: 40 dB

Mkr1 716.000 MHz

Ref 23.00 dBm -29.438 dBm

' Span 6.000 MHz
Sweep 1.00 ms (1001 pts)

LTE Band 17 16QAM Bandwidth = 10MHz CH23800,RB 50

Frequency

Auto Tune

Center Freq
716.000000 MHz

StartFreq
713.000000 MHz

Stop Freq
719.000000 MHz

CF Step
600.000 kHz

Auto Man

Freq Offset
0Hz

BEE

Frequency

Auto Tune

Center Freq
716.000000 MHz

StartFreq
713.000000 MHz

Stop Freq
719.000000 MHz

CF Step
600.000 kHz

Auto Man

Freq Offset
0Hz
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2.6.Peak-to-Average Power Ratio (PAPR)

Ambient condition

Temperature Relative humidity

21°C ~25°C 40%~60%

Methods of Measurement

The measurement procedures in KDB971168 are used.

The inherent randomness of the power peaks in a noise-like signal makes it difficult to quantify the
peak power using traditional measurement techniques for determining the peak power of an analog
signal. The peak power of a digitally-modulated signal is predictable only on a statistical basis. Thus,
for these types of signals, a statistical measurement of the peak power is necessary.

Power Complementary Cumulative Distribution Function (CCDF) curves provide a means for
characterizing the power peaks of a digitally modulated signal on a statistical basis. A CCDF curve
depicts the probability of the peak signal amplitude exceeding the average power level. Most
contemporary measurement instrumentation include the capability to produce CCDF curves for an
input signal provided that the instrument’s resolution bandwidth can be set wide enough to
accommodate the entire input signal bandwidth.

Step 1. The EUT was connected to Spectrum Analyzer and Base Station via power divider.

Step 2. Set the CCDF option in Spectrum analyzer.

Step 3. Record the maximum PAPR level associated with a probability of 0.1%.

Test Setup

Spectrum

EUT Splitter
Anakyzer

Base station Simulator

Limits

No specific Peak-to-Average Ratio requirements in KDB 971168.
Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the

normal distribution is with the coverage factor k = 2, U= 0.4 dB.



