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5. Peak To Average Ratio

5.1. Test Equipment

Peak To Average Ratio / SR10-H

Instrument ManufacturerModel No.  |Serial No.  |Cal. Date Mext Cal. Date
Spectrum Analyzer R&S FSVA40 101455 2016/11/28 |2017/11/27
Wideband Radio R&S CMWSD0 150246 2017/04M19 |2018/04/18
Communication
Tester
Directional Coupler  |Agilent 778D 20402 2016/10/07 |2017/10/06
5.2. Test Setup

| CMW 500

Ilhluclu-n.ll coupler

EUT

5.3. Test Procedure

Spectrum

Analyzer

1. Set 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 PAPR level associated with a probability of 0.1 %.

5.4. Test Method

KDB 971168 D01 Power Meas License Digital Systems v03 sub-clauseb.7.2
ANSI C63.26-2015 Sub-clause 5.2.3.4

5.5. Uncertainty

In measuring transmissions in this band using an average power technique, the peak

to-average ratio (PAR) of the transmission may not exceed 13 dB.

Page: 54 of 125



B DEKRA

Report Mo.: 1780384R-HPUSP55V00

5.6. Test Result

Product Module

Test ltem  |Peak To Average Ratio

Test Mode |Mode 1: LTE_CAT-M1_Band 2_QPSK_Link

Date of Test|2017/09/08 Test Site SR10-H

1850.7 MHz

*

Ref Level 24.00 dBm  Offset 4,00 dB
30dE  AQT 251 ms & RBW 3 MHz

Spectrum

Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
Mean | Peak | Crest |  10% | 1% | 0% | 0.01% |
Tracel [ 1518 dém | 28.13dem | 126657k  g6.28ds | 10.08de | 11.67dE | 1250dB

Date: 8.8EP.2017 1502453
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1878.3 MHz
Spectrum :%:.
Ref Level 24.00 dém Offset 4,00 dB
Att 30dE  AQT 251 ms & RBW 3 MHz

CF 1.8782 GHz Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
mMean | Peak |  crest | 1% | 1% | paew | o019 |
15,30 dBm | 23.25 dBm 12.94 dp 6.26 db 10.11 dg 11.67 di 12.50 d&

L 4

Date: 8. SEP 2017 18:32:25
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1909.3MHz
Spectrum :%:.
Ref Level 24.00 dém Offset 4,00 dB
Att 30dE  AQT 251 ms & RBW 3 MHz

CF 1.90915 GHz Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
mMean | Peak |  crest | 1% | 1% | paew | o019 |
15,39 dBm | =38.36 dEm 12.07 de B24de | 10.17 dB 11,72 dB 12,52 dB

L 4

Date: 8. 8EP.2017 183714
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Product Module

Test Item  |Peak To Average Ratio

Test Mode |Mode 2: LTE_CAT-M1_Band 2_16-QAM_Link

Date of Test|2017/09/08 Test Site SR10-H
1850.7 MHz

*

Spectrum

Ref Level 24.00 dém Offset 4,00 dB
Att 30 de  AQT 251 ms & RBW 3 MHz

CF 1.85079 GHz

Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function
Mean | Peak | crest | 10%0

Samples: 1070000)
1% | 0.1% | 0.01% |

Trace 1 | 15.23 dBm | 28.15 dBm 12.92 dB 6.28 di

L 4

Date: 8.8EP.2017 183116

10.07 dB 11.65 d& 12.46 dB
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1878.3 MHz
Spectrum
Ref Level 24.00 dBm  Offset 4,00 dB
Att 30de  AQT 251 ms & RBW 3 MHz

CF 1.8782 GHz

Mean Pwr + 15.00 dB&

Complementary Cumulative Distribution Function
mMean | Peak |  crest | 10%

1%o

0.1%n

Samples: 1070000)

0,01 %o

|

15,27 dem | 23.22 dém 12.95 di 6.26 db

L 4

Date: 8.SEP. 2017 15:32:58

10.11 de

11.67 dB

12,50 dB
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1909.3MHz
Spectrum
Ref Level 24.00 dBm  Offset 4,00 dB
Att 30de  AQT 251 ms & RBW 3 MHz

CF 1.90915 GHz

Mean Pwr + 15.00 dB&

Complementary Cumulative Distribution Function
mMean | Peak |  crest | 10%

1%o

0.1%n

Samples: 1070000)

0,01 %o

|

15,42 dBm | 28.36 dBm 12.04 dB .24 dB

L 4

Date: 8.SEP.2017 1837.56

10.17 dB

11,70 dB&

12,50 dB

Page: 60 of 125



B DEKRA

Report Mo.: 1780384R-HPUSP55V00

Product Module

Test Item  |Peak To Average Ratio

Test Mode |Mode 3: LTE_CAT-M1_Band 4_QPSE_Link

Date of Test|2017/09/08 Test Site SR10-H

1710.7 MHz

Spectrum

Ref Level 24.00 dém Offset 4,00 dB
30 de  AQT 251 ms & RBW 3 MHz

Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
Mean | Peak | Crest | 10%% | 1% | 0.1% | 0.01% |
Tracel [ 1503 dém | 28.27dem | 13.24df  630d8 | 10.00de | 11.65dE | 12.80dB

Date: 8.SEP.2017 15042:53
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1730.8 MHz
Spectrum :%:.
Ref Level 24.00 dém Offset 4,00 dB
Att 30dE  AQT 251 ms & RBW 3 MHz

CF 1.7307 GHz Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
mMean | Peak |  crest | 1% | 1% | paews | o019 |
15.09 dBm | 23.11 dem 13.02 dB £.33 db 10.00 dg 11.61 dB 12,46 dB

L 4

Date: 8. SEP 2017 18:45:02
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1754.3 MHz
Spectrum :%:.
Ref Level 24.00 dém Offset 4,00 dB
Att 30dE  AQT 251 ms & RBW 3 MHz

CF 1.75405 GHz Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
mMean | Peak |  crest | 1% | 1% | paews | o019 |
15,22 dBm | 23.20 dBm 12.93 dB £.30 db 10.02 dg 11.63 dB 12,48 dB

L 4

Date: 8. SEP 2017 15:48:04
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Product Module

Test Item  |Peak To Average Ratio

Test Mode |Mode 4: LTE_CAT-M1_Band 4_16-QAM _Link

Date of Test|2017/09/08 Test Site SR10-H

1710.7 MHz

*

Ref Level 24.00 dém Offset 4,00 dB
30 de  AQT 251 ms & RBW 3 MHz

Spectrum

Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
Mean | Peak | Crest | 10%% | 1% | 0.1% | 0.01% |
Tracel [ 1504 dém | 28.28dem | 13.24df  630d8 | 10.00de | 11.65dE | 1278 dB

Date: 8. SEP.2017 1504213
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1730.8 MHz
Spectrum
Ref Level 24.00 dBm  Offset 4,00 dB
Att 30de  AQT 251 ms & RBW 3 MHz

CF 1.7307 GHz

Mean Pwr + 15.00 dB&

Complementary Cumulative Distribution Function
mMean | Peak |  crest | 10%

1%o

0.1%n

Samples: 1070000)

0,01 %o

|

15,12 dém | 23.12 dBm 13.00 di 6,33 db

L 4

Date: 8. SEP.2017 1504531

10.02 de

11.61 dB

12,43 da
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1754.3 MHz
Spectrum
Ref Level 24.00 dBm  Offset 4,00 dB
Att 30de  AQT 251 ms & RBW 3 MHz

CF 1.75405 GHz

Mean Pwr + 15.00 dB&

Complementary Cumulative Distribution Function
mMean | Peak |  crest | 10%

1%o

0.1%n

Samples: 1070000)

0,01 %o

|

15,24 dém | 23.20 dém 12.96 dB 6,30 dB

L 4

Date: 8.SEP.2017 1505024

10.02 de

11.61 dB

12,46 da
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Product Module

Test Item  |Peak To Average Ratio

Test Mode |Mode 5: LTE_CAT-M1_Band 12_QPSK_Link

Date of Test|2017/09/08 Test Site SR10-H

699.7 MHz

Spectrum

Ref Level 24.00 dém Offset 4,00 dB
30 de  AQT 251 ms & RBW 3 MHz

Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
Mean | Peak | Crest | 10%% | 1% | 0.1% | 0.01% |
Tracel [ 2061 dém | 31.54dBm | 10.63de  7.72d8 | 998ds | 10.52dE | 10.80dB

Date: 8. SEP 2017 15:52:29
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705.7 MHz

*

Ref Level 24.00 dém Offset 4,00 dB
30 de  AQT 251 ms & RBW 3 MHz

Spectrum

Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
mMean | Peak |  crest | 1% | 1% | paew | o010 |

20,36 dBm | 31.31 dBm 10.96 dB 7.76 dB 10.15 dg 10.61 dB 10.85 d&

Date: 8. SEP.2017 180732
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715.3 MHz

*

Ref Level 24.00 dém Offset 4,00 dB
30 de  AQT 251 ms & RBW 3 MHz

Spectrum

Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
mMean | Peak |  crest | 1% | 1% | paew | o019 |

20,01 dBm | 30.89 dBm 10.83 dB 7.78 db 10.11 dg 10.57 dBi 10.80 d&

Date: 8. SEP 2017 150426
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Product Module

Test Item  |Peak To Average Ratio

Test Mode |Mode 6: LTE_CAT-M1_Band 12_16-QAM _Link

Date of Test|2017/09/08 Test Site SR10-H

699.7 MHz

Spectrum

Ref Level 24.00 dém Offset 4,00 dB
30 de  AQT 251 ms & RBW 3 MHz

Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
Mean | Peak | Crest | 10%% | 1% | 0.1% | 0.01% |
Tracel [ 20.35dBm | 31.54dBm | 11.18de = 7.794dB | 10.22de | 10.76dE | 11.04dB

Date: 8. SEP 2017 18:53:03
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705.7 MHz

Spectrum

Ref Level 24.00 dém Offset 4,00 dB
30 de  AQT 251 ms & RBW 3 MHz

Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
mMean | Peak |  crest | 1% | 1% | paew | o019 |

20,60 dBm | 31.33 dem 10.73 di 7.24 dB 9.76 dB 10.41 dB 10.67 dB

Date: 8. SEP 2017 15:08:23
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715.3 MHz

Spectrum

Ref Level 24.00 dém Offset 4,00 dB
30 de  AQT 251 ms & RBW 3 MHz

Mean Pwr + 15.00 dB

Complementary Cumulative Distribution Function Samples: 1070000)
mMean | Peak |  crest | 1% | 1% | paew | o010 |

20,00 dBm | 30.84 dBm 10.84 dB 7.28 db 2.82 dB 10.50 dB 10.74 d&

Date: 8. SEP.2017 15:05:53
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6. Spurious Emissions

6.1. Test Equipment

Conducted Spurious Emission / SR10-H

Instrument ManufacturerModel No.  |Serial No. |Cal. Date  |Next Cal. Date
Spectrum Analyzer |R&S FSVA40 101455 2016/11/28 201 711/27
Wideband Radio R&S CMWS0D 150246 2017/04M19 |2018/04/18
Communication
Tester
IDire-::tir:maI Coupler .Agilent 778D 20402 2016/10/07 .201 7110/06
Radiated Spurious Emission / CB4-H
Instrument ManufacturerModel No.  Serial No.  |Cal. Date  [Next Cal. Date
Spectrum Analyzer |R&S FSVA40 101455 2016M11/28 |201711/27
Signal & Spectrum
— R&S FSV40 101049 2017/01/23 |2018/01/22
EXA Spectrum :

Keysight N9010A MY51440132(2017/0313 |2018/03/12
Analyzer
IBiIﬂg Antenna .Teseq CBL&112D .23191 2017/06/28 |2018/06/27
Horn Antenna Schwarzbeck BEHA 639 2017/06M14 |2018/06/13

9120D
Horn Antenna Schwarzbeck BBHA 9170 202 2017/0215 |2018/02/14
IF‘re-AmpIifier ‘FtF Bay Inc. [LMNA-1330 ‘12152511 2017/03/09 |2018/03/08
Pre-Amplifier EMCI EMCI 18301 980366 2017/01/23 |2018/01/22
Pre-Amplifier MITEQ JS44-45-BP 2014754 2016M12/26 |201712/25
6.2. Test Setup
Conducted Spurious Measurement: below 1GHz
CMU200

I[Jilccl.'r-l'.;ﬂ coupler

EUT

Spectrum
Analyzer
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Radiated Spurious Measurement: below 1GHz

[Antenna Tower)

Antennna

-&I

(Turntable)

Test Receiver|==- [controlie——

Radiated Spurious Measurement: above 1GHz

I

Frmeiegm iAntenna Tewer)

ATV BN

el | evr =
T [ 3 1
e [ Tisi it bl b A SI”' AAS A TR b

Pre-Amplifier

o o Gmun-l:lFIan; PR T ooo
pectrum AnalyTer| -+ ooy v | |Gontrolle
G| 7] [Eononed——

| |
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6.3. Test Procedure

6.4.

Conducted Spurious Measurement:

a)
b)

Place the EUT on a bench and set it in transmitting mode.

Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMW500
by a Directional Couple.

EUT Communicate with CMW500, then select a channel for testing.

Add a correction factor to the display of spectrum, and then test.

The resolution bandwidth of the spectrum analyzer was set at 1 MHz, sufficient scans
were taken to show the out of band Emission if any up to 10" harmonic.

Radiated Spurious Measurement:

The EUT was placed on a rotatable wooden table with 1.5 meter above ground.

The EUT was set 3 meters from the receiving antenna, which was mounted on the
antenna tower.

The table was rotated 360 degrees to determine the position of the highest spurious
emission.

The height of the receiving antenna is varied between one meter and four meters to
search the maximum spurious emission for both horizontal and vertical polarizations.
Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 1MHz,
Sweep 500ms, Taking the record of maximum spurious emission.

A horn antenna was substituted in place of the EUT and was driven by a signal generator.
Tune the output power of signal generator to the same emission level with EUT maximum
spurious emission.

Taking the record of output power at antenna port

Repeat step 7 to step B for another polarization.

EIRF = SG - Cable loss + Antenna Gain

Test Method

Conducted Spurious Measurement:

KDB 971168 D01 Power Meas License Digital Systems v03 sub-clauseg .1
ANSI C63.26-2015 Sub-clause 5.7

Radiated Spurious Measurement:
KDB 971168 D01 Power Meas License Digital Systems v03 sub-clause5.8
ANSI C63.26-2015 Sub-clause 5.5.3.2
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6.5. Uncertainty

The measurement uncertainty is defined as + 1.27 dB for Conducted Measurement.
The measurement uncertainty is defined as + 3.2 dB for Radiated Measurement.
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6.6. Test Result

Product Module
Test Item  |Conducted Spurious Emission
Test Mode |Mode 1: LTE_CAT-M1_Band 2_QPSK_Link

Date of Test(2017/09/08 Test Site SR10-H
1850.7 MHz
% ] 'Hpﬁctl'll!ﬂ 4 E] |"'%.:
Ref Level 34.00 dBém Offset 4.00 dB & RBW 1 MHz
Att 40 dE SWT 799 ms & VBW 3 MHz Mode Sweep
@ 1Pk Max
Mi[1] 29.15 dBm
90 dem M1 1.85010 GHz

-60 dBm

LCF 10.015 GH=z 10001 pts Span 19.97 GHz

L. L

Date: 8 5EF 2017 14:50:58
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1878.3 MHz

Ref Level 34.00 dBm

Att

40 di

X X

Offset 4.00 dB & RBW 1 MHz

BWT

79.9 ms & VBW 3 MHz Mode

Spectrurm 4

Sweep

@ 1Pk Max

30 dém

M1[1]

29.22 dBm
1.87800 GHz|

20 dBm

10 dBm

0 dBm

-10 dBm

=20 dBm

D1

-13.000

dBrm

-30 dBm

-0 dB

-50 dBm

-60 dBm

CF 10.015 GHz

10001 pts

L.

A A

Date: 8 SEF 2017 1506:40

Span 19.97 GHz
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1909.3MHz
Spectrurm 4 ] |%l
Ref Level 34.00 dBm  Offset 4.00 dBé & RBW 1 MHz
Att 40 dE BWT  79.9ms & YBW 3 MHz Mode Sweep
@ 1Pk Max
30 dhm— M1i[1] 25.44 dBm

1.90999 GHz

D1 -13.000

CF 10,015 GHz

10001 pts

L 4

Date: 8. SEP.2017 15:20:21

Span 19.97 GHz

Page: 79 of 125



Report Mo.: 1780384R-HPUSP55V00

B DEKRA

Product Module

Test ltem |Conducted Spurious Emission

Test Mode |Mode 2: LTE_CAT-M1_Band 2_16-QAM_Link

Date of Test|2017/09/08 Test Site

SR10-H

1850.7 MHz

Spectrum 4

Offset 4.00 dé & RBW 1 MHz

Ref Level 34.00 dBm

Att 40 dBE 8WT  79.9ms & VYBW 3 MHz Mode Sweep

®)

@ 1Pk Max

M1[1]

30 dBm—a—

29.25 dBm
1.853010 GHz|

20 dem

10 dém

0 dBm

-10 dBm

D1 -13.000 dBm

=20 dBm

30 dBm—} ; T

=40 dBMm

-50 dBm

-60 dBm

L CF 10.015 GHz 10001 pts

L 4 4

Date: 8.SEP.2017 14:51:28

Span 19.97 GHz
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1878.3 MHz

Ref Level 34.00 dBm

Att

40 di

Offset

BWT

X X
4,00 dB & EBW 1 MHz
79.9 ms & VBW 3 MHz Mode

Spectrurm 4

Sweep

&

[

@ 1Pk Max

30 dém

M1[1]

29.40 dBm
1.87800 GHz|

20 dBm

10 dBm

0 dBm

-10 dBm

=20 dBm

D1

-13.000

dBrm

-30 dBm

-+ di

-50 dBm

-60 dBm

CF 10.015 GHz

10001 pts

L.

A A

Date: 8 SEFP 2017 150715

Span 19.97 GHz
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1909.3MHz
Spectrurm 4 E] |:-%-:'
Ref Level 34.00 diém Offset 4.00 dB & RBW 1 MHz
Att 40 dB 8WT  79.9ms & VBW 3 MHz Mode Sweep
@ 1Pk Max
M1i[1] 25.31 dBm
oo ~" 1.90999 GHz

-50 dBm

-60 dBm

CF 10.015 GHz 10001 pts

L. 4

Date: 8 SEFP. 2017 15:21:03

Span 19.97 GHz
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Product Module

Test Item  |Conducted Spurious Emission

Test Mode |Mode 3: LTE_CAT-M1_Band 4 QPSK_Link

Date of Test|2017/09/08 Test Site SR10-H

1710.7 MHz

Spectrum 4 E] i%‘_"

Ref Level 34.00 dEm  Offset 4.00 dB & RBW 1 MHz
Att 40 dB 8WT  79.9ms & VBW 3 MHz Mode Sweep
@ 1Pk Max

M1i[1] 24.11 dBm
1.71031 GHz

30 dBm—
1

20 dBm

10 dBm

0 dBm

-10 dBm

D1 -13.000 dBm

=20 dBm

-50 dBm

-60 dBm

L CF 10.015 GHz 10001 pts Span 19.97 GHz

L - L -

Date: 8 SEF 2017 15:35:54
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1730.8 MHz

Spectrurm 4

Ref Level 34.00 dém Offset 4,00 dB & RBW 1 MHz

Att 40 dBb SWT  79.9 ms & VYBW 3 MHz  Mode Sweep

M1[1]

24.79 dBm
1.73028 GHz

0 dBm

-10 dBm

01 -13.000 dBm

=20 dBm

-30 dBm

- oy

-50 dBm

-60 dBm

CF 10.015 GHz 10001 pts

L. 4 -

Date: 8. 83EP. 2017 154510

Span 19.97 GHz
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1754.3 MHz

Spectrum 4 ] r'%l

Ref Level 34,00 dBm Offset 4.00 dB & RBW 1 MHz
Att 40 dE BWT  79.9ms & YBW 3 MHz Mode Sweep

@ 1Pk Max

M1i[1] 25.78 dBm
1.75424 GHz

30 dBm—ry
L 3

20 dem

10 deém

0 dBm

-10 dBm

01 -13.000 dBm

=20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 10,015 GHz

10001 pts Span 19.97 GHz

L 4

Date: 8. 8EP.2017 161237
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Product Module

Test ltem |Conducted Spurious Emission

Test Mode |Mode 4: LTE_CAT-M1_Band 4_16-QAM_Link

Date of Test|2017/09/08 Test Site SR10-H

1710.7 MHz

Spectrum 4 ] r'%l

Ref Level 34,00 dBm Offset 4.00 dB & RBW 1 MHz
Att 40 dBE 8WT  79.9ms & VYBW 3 MHz Mode Sweep

@ 1Pk Max

M1i[1] 25.57 dBm
1.71031 GHz

30 dBémez
v

20 dem

10 dém

0 dBm

-10 dBm

D1 -13.000 dBm

=20 dBm

-30 dBm e A

=40 dBfmi

-50 dBm

-60 dBm

L CF 10.015 GHz 10001 pts Span 19.97 GHz

L 4 4

Date: 8.8EP.2017 153647
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1730.8 MHz

X x M Spectrum 4

Ref Level 34.00 dém Offset 4,00 dB & RBW 1 MHz
Att 40 dB 8WT  79.9ms & VBW 3 MHz Mode Sweep

@ 1Pk Max

30 dBm mif1]

[F
]

25.13 dBm
1.73028 GHz

20 dBm

10 dBm

0 dBm

-10 dBm

01 -13.000 dBm

=20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 10.015 GHz 10001 pts

L. 4 -

Date: 8 SEFP 2017 154432

Span 19.97 GHz
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1754.3 MHz

Ref Level 34.00 dBm
Att 40 di

Offset 4.00 dB & RBW 1 MHz

BWT

79.9 ms & VBW 3 MHz Mode

Spectrurm 4

Sweep

@ 1Pk Max

30 dBm-hdd
L

20 dBm

M1[1]

27.13 dBm
1.75424 GHz

10 dBm

0 dBm

-10 dBm

D1 -13.000

dBrm

=20 dBm

-30 dBm

-60 dBm

CF 10.015 GHz

10001 pts

L. 4

Data: 8. 5EP. 2017 161341

Span 19.97 GHz
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