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5.6. Peak to Average Ratio

5.6.1.Test Limit

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.
5.6.2.Test Procedure Used

ANSI C63.26-2015 - Section 5.2.3.4 (CCDF).
5.6.3.Test Setting

1. Set the resolution / measurement bandwidth = signal’s occupied bandwidth
2. Set the number of counts to a value that stabilizes the measured CCDF curve

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

5.6.4.Test Setup

Sl
= |EE)

e @ =
ooa |\ | &J
CH I

HEEE | EE | o
B Bo=S=-00000

EUT
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5.6.5.Test Result

Product LTE-A Cat 16 M.2 Module Test Engineer Candy Luo
Test Date 2020/06/19 Test Site SR6
Test Band Band 2/25 Test Result Pass
Channel Frequency Channel Peak to Limit Result
No. (MHz) Bandwidth Average Ratio (dB)
(MH2z) (dB)

QPSK

26365 1882.5 20 5.12 <13.00 Pass
16QAM

26365 1882.5 20 5.90 <13.00 Pass
64QAM

26365 1882.5 20 6.54 <13.00 Pass

Frequency ¥ -

5.000000 MHZ

Auto
Man

Freq Offset
0Hz

Frequency v

5.000000 MHz
Auto
Man

Freq Offset
OHz

Alten 16 0B
Prasmp: Of
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Product LTE-A Cat 16 M.2 Module Test Engineer Candy Luo
Test Date 2020/06/19 Test Site SR6
Test Band Band 4/66 Test Result Pass

Channel Frequency Channel Peak to Limit Result

No. (MHz) Bandwidth Average Ratio (dB)
(MH2z) (dB)

QPSK

132322 1745.0 20 5.32 <13.00 Pass
16QAM

132322 1745.0 20 6.57 <13.00 Pass
64QAM

132322 1745.0 20 6.03 <13.00 Pass

Frequency v -

Frequency ¥ -

Atten 1608 Tiig. Free Ru
Praamp: Off #F Gain: Low
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Product LTE-A Cat 16 M.2 Module Test Engineer Candy Luo
Test Date 2020/06/19 Test Site SR6
Test Band Band 5/26 Test Result Pass
Channel Frequency Channel Peak to Limit Result
No. (MHz) Bandwidth Average Ratio (dB)
(MH2z) (dB)

QPSK

20525 836.5 10 5.45 <13.00 Pass
16QAM

20525 836.5 10 6.08 <13.00 Pass
64QAM

20525 836.5 10 6.53 <13.00 Pass

Frequency v -

Frequency ¥ -

Atten 1608 Tiig. Free Ru
Praamp: Off #F Gain: Low
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Cormect P
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Product LTE-A Cat 16 M.2 Module Test Engineer Candy Luo
Test Date 2020/06/22 Test Site SR6
Test Band Band 7 Test Result Pass
Channel Frequency Channel Peak to Limit Result
No. (MHz) Bandwidth Average Ratio (dB)
(MH2z) (dB)

QPSK

21100 2535.0 20 5.06 <13.00 Pass
16QAM

21100 2535.0 20 5.90 <13.00 Pass
64QAM

21100 2535.0 20 6.57 <13.00 Pass

QPSK 16QAM

Frequency v -
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Product LTE-A Cat 16 M.2 Module Test Engineer Candy Luo
Test Date 2020/06/22 Test Site SR6
Test Band Band 12 Test Result Pass
Channel Frequency Channel Peak to Limit Result
No. (MHz) Bandwidth Average Ratio (dB)
(MH2z) (dB)

QPSK

26365 707.5 10 5.02 <13.00 Pass
16QAM

26365 707.5 10 5.85 <13.00 Pass
64QAM

26365 707.5 10 6.48 <13.00 Pass

QPSK 16QAM

Frequency v e Frequency v -
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oamg:. O AFGain Low  © 0 o rmgiency Con of  Proamp ON #F Gan Lo Cou s FugSac
‘Standan R 707 500000 MHz i I r— A 707.500000 MHz

ICF Step GF Step
G 1 Metrcs " G 7 5000000 MHz

Auto
Man
=
OHz

Auto
Man
=
OHz

KEYSIGHT kput RF 7500 Alen 2043 Tig FreeRn  Conlr Fe 707 500000
4 | GOUDING. DC rt Off  Proamp: Off #F Gain:Low  Counts: .00 W1.00 Mpt
Algn: Aut (S) WA Path Standard Radio §

1 Matrics

Average Power
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Product LTE-A Cat 16 M.2 Module Test Engineer Candy Luo
Test Date 2020/06/22 Test Site SR6
Test Band Band 13 Test Result Pass

Channel Frequency Channel Peak to Limit Result

No. (MHz) Bandwidth Average Ratio (dB)
(MH2z) (dB)

QPSK

132322 782 10 5.58 <13.00 Pass
16QAM

132322 782 10 6.31 <13.00 Pass
64QAM

132322 782 10 6.85 <13.00 Pass

KEYSIGHT ”FT::III'T; o
A Ao

1 Matrics

Average Power

Tig Free Run

Tiig. Free Fun
#F Gain. Low

Frequency v -

‘Standard

g Free Run 8
AF Gan Low  Cou
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Auto
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Product LTE-A Cat 16 M.2 Module Test Engineer Candy Luo
Test Date 2020/06/19 Test Site SR6
Test Band Band 38/41 Test Result Pass
Channel Frequency Channel Peak to Limit Result
No. (MHz) Bandwidth Average Ratio (dB)
(MH2z) (dB)

QPSK

38000 2595.0 20 5.24 <13.00 Pass
16QAM

38000 2595.0 20 5.88 <13.00 Pass
64QAM

38000 2595.0 20 5.88 <13.00 Pass

& LTE-ATD
jation Anal
Tig RF Bisst
AF Gan Low

29 m?
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Product LTE-A Cat 16 M.2 Module Test Engineer Candy Luo
Test Date 2020/07/16 Test Site SR6
Test Band Band 41 For HPUE Test Result Pass
Channel Frequency Channel Peak to Limit Result
No. (MHz) Bandwidth Average Ratio (dB)
(MH2z) (dB)

QPSK

40620 2593.0 20 9.27 <13.00 Pass
16QAM

40620 2593.0 20 8.36 <13.00 Pass
64QAM

40620 2593.0 20 8.99 <13.00 Pass

 Analyzer 1

[Spectrum
|Power Stat CCOF
KEYSIGHT

Tig: Free Run
AF Gan Low

Frequency v -

(CF Step
5000000 MHz

Alten 30 4B Trig: Free Run

RECREE

Frequency ¥ -
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5.7. Conducted Spurious Emissions

5.7.1.Test Limit

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 power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

For Band 7, 38/41 the power of any emission outside of the authorized operating frequency ranges

must be attenuated below the transmitting power (P) by a factor of at least 55 + 10 log(P) dB.
5.7.2.Test Procedure Used

ANSI C63.26-2015 - Section 5.7

5.7.3.Test Setting

Set the analyzer frequency to low, mid, high channel.
RBW = 1MHz

VBW = 3*RBW

Sweep time = auto

Detector = power averaging (rms)

Set sweep trigger to “free run.”

N oo g~ W d R

User gate triggered such that the analyzer only sweeps when the device is transmitting at full
power.

8. Trace average at least 100 traces in power averaging (rms) mode if sweep is set to auto-couple.
To accurately determine the average power over the on and off time of the transmitter, it can be
necessary to increase the number of traces to be averaged above 100, or if using a manually

configured sweep time, increase the sweep time.
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5.7.4.Test Setup

EUT
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5.7.5.Test Result

Product LTE-A Cat 16 M.2 Module Test Engineer Candy Luo

Test Date 2020/06/30 Test Site SR6

Test Band Band 2/25 Test Result Pass

Channel Frequency Channel Frequency Max Spurious Limit Result
(MHz) Bandwidth Range Emissions (dBm)
(MHz) (MHz) (dBm)

26047 1850.7 14 30 ~ 20000 -48.01 <-13.00 | Pass
26365 1882.5 14 30 ~ 20000 -48.20 <-13.00 | Pass
26683 1914.3 14 30 ~ 20000 -46.97 <-13.00 | Pass
26055 1851.5 3 30 ~ 20000 -47.43 <-13.00 | Pass
26365 1882.5 3 30 ~ 20000 -46.66 <-13.00 | Pass
26675 1913.5 3 30 ~ 20000 -47.23 <-13.00 | Pass
26065 1852.5 5 30 ~ 20000 -47.38 <-13.00 | Pass
26365 1882.5 5 30 ~ 20000 -46.78 <-13.00 | Pass
26665 1912.5 5 30 ~ 20000 -48.20 <-13.00 | Pass
16390 1855.0 10 30 ~ 20000 -46.79 <-13.00 | Pass
26365 1882.5 10 30 ~ 20000 -48.14 <-13.00 | Pass
26640 1910.0 10 30 ~ 20000 -46.83 <-13.00 | Pass
26115 1857.5 15 30 ~ 20000 -47.88 <-13.00 | Pass
26365 1882.5 15 30 ~ 20000 -47.39 <-13.00 | Pass
26615 1907.5 15 30 ~ 20000 -47.16 <-13.00 | Pass
26140 1860.0 20 30 ~ 20000 -46.45 <-13.00 | Pass
26365 1882.5 20 30 ~ 20000 -48.13 <-13.00 | Pass
26590 1905.0 20 30 ~ 20000 -48.07 <-13.00 | Pass
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Product LTE-A Cat 16 M.2 Module Test Engineer Candy Luo

Test Date 2020/06/30 Test Site SR6

Test Band Band 4/66 Test Result Pass
Channel Frequency Channel Frequency Max Spurious Limit Result

(MHz) Bandwidth Range Emissions (dBm)
(MHz) (MHz) (dBm)

131979 1710.7 14 30 ~ 20000 -47.14 <-13.00 | Pass
132322 1745.0 14 30 ~ 20000 -46.75 <-13.00 | Pass
132665 1779.3 14 30 ~ 20000 -46.22 <-13.00 | Pass
131987 1711.5 3 30 ~ 20000 -47.88 <-13.00 | Pass
132322 1745.0 3 30 ~ 20000 -48.68 <-13.00 | Pass
132657 1778.5 3 30 ~ 20000 -47.60 <-13.00 | Pass
131997 1712.5 5 30 ~ 20000 -47.37 <-13.00 | Pass
132322 1745.0 5 30 ~ 20000 -47.72 <-13.00 | Pass
132647 1777.5 5 30 ~ 20000 -47.89 <-13.00 | Pass
132022 1715.0 10 30 ~ 20000 -45.87 <-13.00 | Pass
132322 1745.0 10 30 ~ 20000 -48.39 <-13.00 | Pass
132622 1775.0 10 30 ~ 20000 -48.05 <-13.00 | Pass
132047 1717.5 15 30 ~ 20000 -52.53 <-13.00 | Pass
132322 1745.0 15 30 ~ 20000 -55.39 <-13.00 | Pass
132597 1772.5 15 30 ~ 20000 -52.05 <-13.00 | Pass
132072 1720.0 20 30 ~ 20000 -53.69 <-13.00 | Pass
132322 1745.0 20 30 ~ 20000 -54.17 <-13.00 | Pass
132572 1770.0 20 30 ~ 20000 -51.40 <-13.00 | Pass

218 of 247




™

1\

Report No.: 2306RSU048-U2

1.4MHz Channel Bandwidth

Channel 131979 (1710.7MHz)

Channel 132322 (1745MHz)

1 Specirum

Scale/Div 10 d8

InpulZ 500 #htien 2088
Conections Ol Preesmp Off Gate:

FroqRef i (S) W Paih: Stendard IF Gain Low
Sig Track O

I
NFE. Adspiive

Ref Lvl Offset 17.50 0B
Ref Lovel 27.50 dBm

#Video BW 3.0 MHz"

¥ Funetion
101 GHz 5,14 dBm
TGHz 4714 dBm.

PNO: Fast

g Type: Power (RMS)| |
AvgiHold 1010
g Froe Run

Propartiss

Marker
Function

Marker—

Stop 20.000 GHz|
Sweep 36.0 ms (60001 pts| Gounter

Funetion Width  Funetion Value

Scale/Div 10 d8

IpuiZ 500 #Aln 2008 PND Fast
Conections Ol Preesmp Off Gate:

FroqRef Il (S) W Paih: Stendard IF Gain Low
NFE. Adspiive Sig Track O

g Type: Power (RMS)| |
AvgiHold 1010
g Froe Run

Ref Lvl Offset 17.50 0B
Ref Lovel 27.50 dBm

Pi Search
Config

Properties

Marker
Function

Marker—

#Video BW 3.0 MHz" Stop 20.000 GHz|

Sweep 36.0 ms (60001 pts| Counter

Funetion  Funetion Width  Funetion Value

Mir-sRef LV

Continuous Pesk
Search

on

of

Scale/Div 10 d8

Start 30 MHz
¥Res BW 1.0 MHz

5 Marker Tab
Mode Trace

N
N 7

#Ane: 20 68

Pien
W Pal Slandsrd IF Gain Low.
sig Track. O

Ref Lvi Offsot 17.50 dB
Ref Level 27.50 dBm

#Video BW 3.0 MHz*

"

Scale Function
i
f

g Type: P (RMS) 1
Avgion 1010
Tig: Free Run

Pk Search
Confg

Properties

Marker
Function

Marker—+

Counter

Function Width  Function Value

3MHz Channel Bandwidth

Channel 131987 (1711.5MHz)

Channel 132322 (1745MHz)

WAtion: 20 8B
P
P E—r

Ingu 7 50 01

Sig Track O

Ref Lvl Offset 17.50 0B
Ref Lovel 27.50 dBm

#Video BW 3.0 MHz"

PNO: Fast

g Type: Power (RMS)| |
AvgiHold 1010
g Froe Run

Pk Search
Confg

Mext Pk Right || Proparties

NextPrlet || Marker
= Function

Marker—

Stop 20.000 GHz|

Sweep 36.0 ms (60001 pts) Gounter

Funetion Width  Funetion Value

| f

| Continuous. Peak
Search

5

o

InpulZ 500 #Alln 208 Type: Power M)

A
Proceng O AuglHoid 10/10
Y P
Sig Track. OF
Ref Lvl Offset 17.50 dB
Ref Lovel 27.50 dBm
Px Search
Gonfig

Properties

Marker
Function

Marker—

#Video BW 3.0 MHz" Stop 20.000 GHz|

Sweep 36.0 ms (60001 pts) Caunter

Funetion Width  Function Value

Mir-sRef LV

Continuous Pesk
Search

on

of

Jun r
3.36:34 PM

Scale/Div 10 d8

Start 30 MHz
¥Res BW 1.0 MHz

5 Marker Tab

Mode Trace

N
N 7

#Ane: 20 68

Pien
W Pal Slandsrd IF Gain Low.
sig Track. O

Ref Lvi Offsot 17.50 dB
Ref Level 27.50 dBm

00 BWW 3.0 MHz*

"

Scale Function

g Type: P (RMS) 1
Avgion 1010
Tig: Free Run

Pk Search
Confg

Properties

Marker
Function

Marker—+

Counter

Function Width  Function Value

219 of 247




™

1\

Report No.: 2306RSU048-U2

5MHz Channel Bandwidth

Channel 131997 (1712.5MHz)

Channel 132322 (1745MHz)

Ipul7 500 #Alen 2008 PND Fast
Conections Ol Preesmp Off Gate:
FroqRef i (S) W Paih: Stendard IF Gain Low
NFE_ Adagiive Sig Track O

1 Specirum

Scale/Div 10 d8

Ref Lvl Offset 17.50 0B
Ref Lovel 27.50 dBm

#Video BW 3.0 MHz"

Funetion

g Type: Power (RMS)| |
AvgiHold 1010
g Froe Run

Pk Search
Confg

Mext Pk Right || Proparties

et P Left Marker
Function
Marker—

Stop 20.000 GHz|

Sweep 36.0 ms (60001 pts) Gounter

Funetion Width  Funetion Value

larker Frequency
19820633

Peak Search

Pk-Pk Search

I Mir-sRef LV

Continuous Pesk
Search

on

of

1 Specinm
Scale/Div 10 d8

InpulZ 500 #htien 2088
Conections Ol Preesmp Off Gate:
FroqRef i (S) W Paih: Stendard IF Gair
NFE. Adspiive Sig Track O

g Type: Power (RMS)| |
AvgiHold 1010
g Froe Run

Ref Lvl Offset 17.50 dB Mkr2 4.0
Ref Level 27.50 dBm

Pi Search
Config

Properties

Marker
Function

Marker—

#Video BW 3.0 MHz" Stop 20.000 GHz|

Sweep 36.0 ms (60001 pts) Caunter

Funetion  Funetion Width  Funetion Value

Mir-sRef LV

| f

Continuous Pesk
Search

#Ane: 20 68

Pien
W Pal Slandsrd IF Gain Low.
sig Track. O

Ref Lvi Offsot 17.50 dB

Scale/Div 10 d8 Ref Level 27.50 dBm

Start 30 MHz
¥Res BW 1.0 MHz

#Video BW 3.0 MHz*

5 Marker Tab "
Mode Trace Scale Function

N 1 i
N 7 f

9 M ? S

g Type: P (RMS) 1
Avgion 1010
Tig: Free Run

Properties

Marker
Function

Marker—+

Counter

Function Width  Function Value

10MHz Channel Bandwidth

Channel 132022 (1715MHz)

Channel 132322 (1745MHz)

Ipul7 500 #Alen 2008 PND Fast
Progp O &
VW Pal Standard IF Gain Low.

Sig Track O

Ref Lvl Offset 17.50 0B
Ref Lovel 27.50 dBm

#Video BW 3.0 MHz"

g Type: Power (RMS)| |
AvgiHold 1010
g Froe Run

Propartiss

Marker
Function
Marker—

Stop 20.000 GHz|
Sweep 36.0 ms (60001 pts| Gounter

Funetion Width  Funetion Value

Ingui 7. 50,0 Avg Type: Poower (M) 1
AuglHoid 10/10

Trig: Free Run

WAlon 2008 PNO: Fast
Progp O &
W Pal Standard IF Gain Low

Sig Track O

Ref Lvl Offset 17.50 0B
Ref Lovel 27.50 dBm

Pi Search
Config

Properties

Marker
Function

Marker—

#Video BW 3.0 MHz" Stop 20.000 GHz|

Sweep 36.0 ms (60001 pts) Caunter

Funetion Width  Function Value

Mir-sRef LV

- §
; A
{ 1H

Continuous Pesk
Search

Jun r
35104 PM

#Ane: 20 68

Pien
W Pal Slandsrd IF Gain Low.
sig Track. O

Ref Lvi Offsot 17.50 dB

Scale/Div 10 d8 Ref Level 27.50 dBm

Start 30 MHz
¥Res BW 1.0 MHz

00 BWW 3.0 MHz*

5 Marker Tab "
Mode Trace Scale ¥ Function

N 1 i &1 dBm
N 7 f

W)

g Type: P (RMS) 1
Avgion 1010
Tig: Free Run

Pk Search
Confg

Properties

Marker
Function

Marker—+

Counter

Function Width  Function Value

220 of 247






