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5. Peak-Average Ratio

5.1. Limit

- 822.913(d) Measurement of the ERP of Cellular base transmitters and repeaters must be made using an
average power measurement technique. The peak-to-average ratio (PAR) of the transmission must not
exceed 13 dB.

- §27.50(d)(5), power measurements for transmissions by stations authorized under this section may be
made either in accordance with a Commission-approved average power technique or in compliance with
paragraph (d)(6) of this section. 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.

5.2. Test Procedure
The test follows section 5.7.2 of KDB 971168 D01 Power Meas License Digital Systems v03r01.

See instrumentation-specific application literature for further guidance regarding use of the CCDF capability.
The following guidelines are offered for performing a CCDF measurement.

a. Set resolution/measurement bandwidth = OBW or specified reference bandwidth.

b. Set the number of counts to a value that stabilizes the measured CCDF curve.

c. Set the measurement interval as follows:

1) For continuous transmissions, set to greater of [10 x (number of points in sweep) X (transmission symbol
period)] or 1 ms.

2) For burst transmissions, employ an external trigger that is synchronized with the EUT burst timing
sequence, or use the internal burst trigger with a trigger level that allows the burst to stabilize. Set the
measurement interval to a time that is less than or equal to the burst duration.

3) If there are several carriers in a single antenna port, the peak power shall be determined for each
individual carrier (by disabling the other carriers while measuring the required carrier) and the total peak
power calculated from the sum of the individual carrier peak powers.

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

e. The peak power level is calculated form the sum of the PAPR value from step d) to the measured average
power.

Directional Mobile
EUT Coupler Test Unit
Spectrum
Analyzer
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5.3 Test Results
Ambient temperature 23+ 1) T
Relative humidity D47 % R.H.
Band Mode Frequency (Mk) PAR (dB)
824.7 4.72
5 (1.4 Mi) QPSK 836.5 4.43
848.3 4.49
825.5 452
5 (3 M) QPSK 836.5 4.29
847.5 4.23
826.5 4.49
5 (5 M) QPSK 836.5 4.32
846.5 4.38
829.0 4.35
5 (10 Mk) QPSK 836.5 4.46
844.0 452
LTE Band Mode Frequency (Mk) PAR (dB)
2502.5 4.81
7 (5 M) QPSK 2535.0 5.16
2 567.5 4.90
2 505.0 4.78
7 (10 M) QPSK 2 535.0 5.04
2 565.0 4.96
2507.5 5.04
7 (15 M) QPSK 2535.0 5.42
2562.5 5.33
2510.0 4.90
7 (20 M) QPSK 2535.0 5.04
2 560.0 5.04
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Band Mode Frequency (Mk) PAR (dB)
824.7 4.72
26 (1.4 M) QPSK 836.5 4.32
848.3 4.43
825.5 4.49
26 (3 M) QPSK 836.5 4.26
847.5 4.32
826.5 4.43
26 (5 M) QPSK 836.5 4.32
846.5 4.49
829.0 4.29
26 (10 M) QPSK 836.5 4.35
844.0 4.58
831.5 4.52
26 (15 M) QPSK 8415 281
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- Test plots
LTE band 5 (1.4 Mt - QPSK)

Low Channel

Spectrum |

Ref Level 10.00 dBm

j& Att 20de AQT 1ms @ RBW 2 IMHz

SGL Count 100/100

CF 824.7 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 44500

Mean | Peak | crest | 10% | 10p | ©0a% | o0.01% |
Trace 1 | ©.47 dBm 11.57 dBm ©.10 db 2.67 db 412 dB 472 dB 507 de
—
Jif ] Ready AHNNERRRD y

Middle Channel

Spectrum |

Ref Level 10.00 dBm

|& Attt 20dB  AQT 1ms @ RBW 2 MHz
SGL Count 100/100
@153 Clrw

CF 836.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Cumulative Distribution Function

Samples: 44500

Maan | peak | crest | 10% | 1% | 0% | o010 |
Trace 1 | 6.21 dBm 10.99 dBm 4,78 db 2.61 db 3.94 db 4,43 db 4,78 db
il ) Ready WRNERRERY g y
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High Channel

[ Spectrum ]

Ref Level 10.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L ms @ RBW 2 MHz

153 cl

CF 848.3 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 44500

Mean | peak | Crest | 10% | 1% | 0% | o010 |
Trace1 | ©.35 dBm 11.05 dBm 4.70 db 2.64 db 3,97 dB 440 dB 467 dB
—
Jif ] Ready AHNNERRRD y

LTE band 5 (3 Mz - QPSK)

Low Channel

-
Spectrum

Ref Level 10.00 dBm

j& Att 20dB  AQT i1ms @ RBW 3 MHz
SGL Count 100/100
@153 Clrw

CF 825.5 MHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Samples: 44500

Mean | Peak | crest | 10% | 19 | 0% | 0.01% |
Trace 1 £.22 dBm 10.60 dBm 4.72 dB 2.41 de 4.03 dB 4.52 dB 4.70 dB
Read
Jif ] eady AHNNRRRRD i y
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Middle Channel

[ Spectrum ]

Ref Level 10.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L ms @ RBW 3 MHz

153 cl

CF 836.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 44500

Mean | peak | Crest | 10% | 1% | 0% | o010 |
Trace1 | 5.82 dBm 10,31 dBm 4.4 dp 2.46 db 3,68 dB 420 dB 446 dB
—
Jif ] Ready AHNNERRRD y

High Channel

Spectrum |

Ref Level 10.00 dBm

|& ALt 20de  AQT Lms @ RBW 2 MHz
SGL Count 100/100
@153 Clrw

CF 847.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Cumulative Distribution Function

Samples: 44500

Maan | peak | crest | 10% | 1% | 0% | o010 |
Trace 1 [ 6.05 dBm 10.47 dBm 4.42 db 2.43 db 3.83 db 4.23 db 4,35 db
il ) Ready WRNERRERY g y
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LTE band 5 (5 Mz - QPSK)

Low Channel

Spectrum |

Ref Level 10.00 dBm

j& Att 20dB AQT 1ms @ RBW & MHz
SGL Count 100/100
@153 Clrw

CF 826.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 67000

Mean | peak | Crest | 10% 1% | 0% | o010 |
Trace 1 | 5.8 dBm 10,95 dBm £.07 db 2,35 db 3,97 dB 440 dB 490 dB
—
Read
Jif eady AHNNERRRD y

Middle Channel

Spectrum |

Ref Level 10.00 dBm

|& Attt 20dB  AQT 1ms @ RBW 5 MHz
SGL Count 100/100
@153 Clrw

CF 836.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Cumulative Distribution Function

Samples: 67000

Maan | peak | crest | 10% 1% | 0% | o010 |
Trace 1 | 5.87 dBm 10.63 dBm 4.76 db 2.35 db 3.86 db 4.32 db 4.67 db
Read
Ji ) eady [T ] p
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High Channel

-
Spectrum

|

Ref Level 10.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L ms @ RBW & MHz

153 cl

CF B846.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function
Mean | peak | Crest

| 10%

Samples: 67000

| 1%g | 0% | o0.01% |
Trace1 [ 5.01idem | 10.86 dBm 4.75 dB 2.38 dB 3.8 dB .38 0B .58 0B
—
Jif ] Ready AHNNERRRD

#

LTE band 5 (10 Mk - QPSK)

Low Channel

-
Spectrum

Ref Level 10.00 dBm

j& Att 20dB  AQT ims @ RBW 10 MHz
SGL Count 100/100
@153 Clrw

CF 829.0 MHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Mean | Peak | Crest

Samples: 67000

10% | 19 | 0% | 0.01% |
Trace1 | 5.00 dBm 10,93 dem 4.85 dB 2.32 dB 386 dB 435 dB 464 dB
il ] Ready URNRRRERY g

y
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Middle Channel

[ Spectrum ]

Ref Level 10.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L1 ms @ RBW 10 MHz

153 cl

CF 836.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 67000

Mean | peak | Crest | 10% | 1% | 0% | o010 |
Trace1 | 5.77 dBm 10.75 dBm 4.95 db 2,35 db 3,04 dB 446 dB 472 dB
—
Jif ] Ready AHNNERRRD y

High Channel

Spectrum |

Ref Level 10.00 dBm

|& ALt 20de  AQT Lms @ RBW 10 MHz
SGL Count 100/100
@153 Clrw

CF 84<.0 MHz

Mean Pwr + 20.00 dB

Gomplementary Cumulative Distribution Function

Samples: 67000

Maan | peak | crest | 10% | 1% | 0% | o010 |
Trace 1 | 6.04 dBm 11,18 dBm 5.15 dB 2.32 db 4.00 dB 4,52 db 4,96 db
il ) Ready WRNERRERY g y
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LTE band 7 (5 M - QPSK)

Low Channel

Spectrum |

Ref Level 10.00 dBm

j= Attt 20 dB AQT 1 ms @ RBW 5 MHz
SGL Count 100/100
@153 Clrw

CF 2.5025 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Samples: 67000

Mean | peak | crest | 100 | 19 | __0.%% | 0.01% |
Trace 1 | 4.25 dBm 9.78 dBm 5.53 B 2.35 B 4.09 dB 481 dB 525 dB
Read
i ¥ AHNHERRRD i y

Middle Channel

[ Spectrum ]

Ref Level 10.00 dBm

j& Att 20dB AQT 1ms @ RBW & MHz
SGL Count 100/100
@153 Clrw

CF 2.535 GHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 67000

Mean | peak | Crest | 10% 1% | 0% | o010 |
Trace 1 | .09 dBm 10,12 dBm £5.03 db 2.41 db 432 dB 5 16 dB 586 dB
—
Jif ] Ready AHNNERRRD y
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High Channel

[ Spectrum ]

Ref Level 10.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L ms @ RBW & MHz

153 cl

CF 2.5675 GHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function
Mean | peak |

Samples: 67000

Crest 10% | 1% | 0% | o010 |
Trace1 | 4.14 dBm 9.72 dBm ©.55 db 2,36 db 420 dB 4,90 dB 536 dB
—
Read
Jif ] eady AHNNERRRD y

LTE band 7 (10 M - QPSK)

Low Channel

[ Spectrum ]

Ref Level 10.00 dBm

j& Att 20dB  AQT ims @ RBW 10 MHz
SGL Count 100/100
@153 Clrw

CF 2.505 GHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function
Mean | peak |

Samples: 67000

Crest 10% | 1% | 0% | o010 |
Trace 1 | .28 dBm 9,81 dBm ©.53 db 2,35 db 4.00 dB 478 dB 528 dB
—
Read
Jif eady AHNNERRRD y
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Middle Channel

[ Spectrum ]

Ref Level 10.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L1 ms @ RBW 10 MHz

153 cl

CF 2.535 GHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 67000

Mean | peak | Crest | 10% | 1% | 0% | o010 |
Trace1 | 4.23 dBm 10,02 dBm ©.79 db 2,35 db 423 dB 504 dB 5.51de
—
Jif ] Ready AHNNERRRD y

High Channel

Spectrum |

Ref Level 10.00 dBm

|& ALt 20de  AQT Lms @ RBW 10 MHz
SGL Count 100/100
@153 Clrw

CF 2.565 GHz

Mean Pwr + 20.00 dB

Gomplementary Cumulative Distribution Function

Samples: 67000

Maan | peak | crest | 10% | 1% | 0% | o010 |
Trace 1 | 4.25 dBm 9.69 dBm 5.63 db 2.35 db 4.20 db 4,96 db 5.33 db
il ) Ready WRNERRERY g y
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LTE band 7 (15 Mg - QPSK)

Low Channel

Spectrum |

Ref Level 10.00 dBm

j= Attt 20 dB AQT 1 ms @ RBW 20 MHz
SGL Count 100/100
@153 Clrw

CF 2.5075 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean |

Samples: 67000

peak | crest | 100 | 19 | __0.%% | 0.01% |
Trace 1 | 4.77 dBm 10,47 dem 5,70 dB 2.46 B 435 dB 504 dB 5 54 dB
Read
i ¥ AHNHERRRD i y

Middle Channel

[ Spectrum ]

Ref Level 10.00 dBm

o att 20 B AQT ims @ RBW 20 MHz
SGL Count 100/100
(@152 clrw

CF 2.535 GHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function
Mean |

Samples: 67000

peak | Crest | 10% 1% | 0% | o010 |
Trace1 | .58 dBm 10,62 dBm 5.05 db 2,52 db 4,58 dB 5.4z dB 586 dB
—
Read
Jif ] eady AHNNERRRD y
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High Channel

[ Spectrum ]

Ref Level 10.00 dBm

o Att 20dB  AQT Lms @ RBW 20 MHz
SGL Count 100/100
(@155 Cl

CF 2.5625 GHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function
Mean | peak |

Samples: 67000

Crest 10% | 1% | 0% | o010 |
Trace1 | .59 dBm 10,67 dBm £5.05 db 2,55 db 452 dB 533 de 5680 de
—
Read
Jif ] eady AHNNERRRD y

LTE band 7 (20 M - QPSK)

Low Channel

[ Spectrum ]

Ref Level 10.00 dBm

j& Att 20dB AQT ims @ RBW 20 MHz
SGL Count 100/100
@153 Clrw

CF 2.51 GHz Mean Pwr + 20.00 dB
Gomplementary Gumulative Distribution Function Samples: 67000
Mean | peak | Crest | 10% | 1% | 0% | o010 |
Trace 1 4.71 dBm 10.36 dBm 5.66 dB 2.35dB 4,14 dB 4,90 dB 5.39.dp
—
Read
Jif eady AHNNERRRD y
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Middle Channel

[ Spectrum ] :%1

Ref Level 10.00 dBm

j& Att 20dB AQT ims @ RBW 20 MHz
SGL Count 100/100

153 cl

CF 2.535 GHz Mean Pwr + 20.00 dB
Gomplementary Gumulative Distribution Function Samples: 67000
Mean | peak | Crest | 10% | 1% | 0% | o010 |
Trace 1 4.45 dBm 10.45 dBm 6.02 dB 2.35dB 4,23 db 5.04 dB 5.65 dB
—
Read
Jif ] eady AHNNERRRD y

High Channel

Spectrum | n%l

Ref Level 10.00 dBm

|& ALt 20de  AQT Lms @ RBW 20 MHz
SGL Count 100/100
[. 15a Clrw

CF 2.56 GHz Mean Pwr + 20.00 dB
Gomplementary Cumulative Distribution Function Samples: 67000
Maan | peak | crest | 10% | 1% | 0% | o010 |
Trace 1 4.49 dBm 10,32 dBm 5.84dB 2.41dB 4,26 db 5.04 dB 5.54 dB
Read
Ji ) eady [T ] p
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LTE band 26 (1.4 Mk - QPSK)

Low Channel

Spectrum |

Ref Level 10.00 dBm

j& Att 20dB  AQT i1ms @ RBW 2 MHz
SGL Count 100/100
@153 Clrw

CF 824.7 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 44500

Mean | peak | Crest | 10% 1% | 0% | o010 |
Trace1 | ©5.20 dBm 11.20 dBm .00 db 2.61 db 423 dB 472 dB 496 dB
—
Read
Jif eady AHNNERRRD y

Middle Channel

Spectrum |

Ref Level 10.00 dBm

|& Attt 20dB  AQT 1ms @ RBW 2 MHz
SGL Count 100/100
@153 Clrw

CF 836.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Cumulative Distribution Function

Samples: 44500

Maan | peak | crest | 10% 1% | 0% | o010 |
Trace 1 [ 6.16 dBm 10.95 dBm 4.79 db 2,568 dB 3.83 db 4.32 db 4,78 db
Read
Ji ) eady [T ] p

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

RTT5041-19(2019.04.24)(1)

http://www.sgsgroup.kr
A4(210 mm x 297 mm)




Report Number:

F690501/RF-RTL013758-1

Page: 96 of 159

High Channel

-
Spectrum

|

Ref Level 10.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L ms @ RBW 2 MHz

153 cl

CF 848.3 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function
Mean | peak | Crest

| 10%

Samples: 44500

| 1%g | 0% | o0.01% |
Trace1 [ 5.03 d@m | 10.60 dém 4.67 dB 2.72 dB +.03 B .43 0B .70 dB
—
Jif ] Ready AHNNERRRD

#

LTE band 26 (3 Mz - QPSK)

Low Channel

-
Spectrum

Ref Level 10.00 dBm

j& Att 20dB  AQT i1ms @ RBW 3 MHz
SGL Count 100/100
@153 Clrw

CF 825.5 MHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Mean | Peak | Crest

Samples: 44500

10% | 19 | 0% | 0.01% |
Trace1 | £.20 dBm 10.47 dem 4.67 dB 2.46 dB 403 de 4,40 dB 467 dB
il ] Ready URNRRRERY g

y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

RTT5041-19(2019.04.24)(1)

http://www.sgsgroup.kr
A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL013758-1

Page: 97

of

159

Middle Channel

[ Spectrum ]

Ref Level 10.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L ms @ RBW 3 MHz

153 cl

CF 836.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 44500

Mean | peak | Crest | 10% | 1% | 0% | o010 |
Trace1 | 5.75 dBm 10,22 dBm 4.47 db 2.41 db 3,63 dB 426 dB 446 dB
—
Jif ] Ready AHNNERRRD y

High Channel

Spectrum |

Ref Level 10.00 dBm

|& ALt 20de  AQT Lms @ RBW 2 MHz
SGL Count 100/100
@153 Clrw

CF 847.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Cumulative Distribution Function

Samples: 44500

Maan | peak | crest | 10% | 1% | 0% | o010 |
Trace 1 | 5.57 dBm 10.18 dBm 4.61 db 2.46 db 3.86 db 4.32 db 4,46 db
il ) Ready WRNERRERY g y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,

without prior written permission of the Company. This test report does not assure KOLAS accreditation.
SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

RTT5041-19(2019.04.24)(1)

http://www.sgsgroup.kr

A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013758-1

Page: 98 of 159

LTE band 26 (5 M - QPSK)

Low Channel

Spectrum |

Ref Level 10.00 dBm

j& Att 20dB AQT 1ms @ RBW & MHz
SGL Count 100/100
@153 Clrw

CF 826.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 67000

Mean | peak | Crest | 10% 1% | 0% | o010 |
Trace1 | 5.85 dBm 10.73 dBm 4.67 db 2,32 db 391 de 4,43 dB 472 dB
—
Read
Jif eady AHNNERRRD y

Middle Channel

Spectrum |

Ref Level 10.00 dBm

|& Attt 20dB  AQT 1ms @ RBW 5 MHz
SGL Count 100/100
@153 Clrw

CF 836.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Cumulative Distribution Function

Samples: 67000

Maan | peak | crest | 10% 1% | 0% | o010 |
Trace 1 [ 5.76 dBm 10,43 dBm 4.73 db 2.32 db 3.80 db 4.32 db 4.64 db
Read
Ji ) eady [T ] p

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

RTT5041-19(2019.04.24)(1)

http://www.sgsgroup.kr
A4(210 mm x 297 mm)




Report Number:

F690501/RF-RTL013758-1

Page: 99 of 159

High Channel

-
Spectrum

|

Ref Level 10.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L ms @ RBW & MHz

153 cl

CF B846.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function
Mean | peak | Crest

| 10%

Samples: 67000

| 1%g | 0% | o0.01% |
Trace1 [ G5.55 d@m | 10.42 dBm 4.57 dB 2.41 dB 3.04 0B .49 0B .78 dB
—
Jif ] Ready AHNNERRRD

#

LTE band 26 (10 Mk - QPSK)

Low Channel

-
Spectrum

Ref Level 10.00 dBm

j& Att 20dB  AQT ims @ RBW 10 MHz
SGL Count 100/100
@153 Clrw

CF 829.0 MHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Mean | Peak | Crest

Samples: 67000

10% | 19 | 0% | 0.01% |
Trace1 | ©.21dBm 10.67 dem 4.86 dB 2.26 dB 380 dB 4,20 dB 470 de
il ] Ready URNRRRERY g

y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

RTT5041-19(2019.04.24)(1)

http://www.sgsgroup.kr
A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL013758-1

Page: 100

of

159

Middle Channel

[ Spectrum ]

(=]

Ref Level 10.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L1 ms @ RBW 10 MHz

153 cl

CF 836.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 67000

Mean | peak | Crest | 10% | 1% | 0% | o010 |
Trace1 | 5.72 dBm 10,53 dBm 4.81 db 2,29 db 3,63 dB 435 dB 467 dB
—
Jif ] Ready AHNNERRRD y

High Channel

Spectrum |

Ref Level 10.00 dBm

|& ALt 20de  AQT Lms @ RBW 10 MHz
SGL Count 100/100
@153 Clrw

CF 84<.0 MHz

Mean Pwr + 20.00 dB

Gomplementary Cumulative Distribution Function

Samples: 67000

Maan | peak | crest | 10% | 1% | 0% | o010 |
Trace 1 | G.64 dBm 10,52 dBm 5.18 db 2.35 db 4.03 db 4,58 dB 4.97 db
il ) Ready WRNERRERY g y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,

without prior written permission of the Company. This test report does not assure KOLAS accreditation.
SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

RTT5041-19(2019.04.24)(1)

http://www.sgsgroup.kr

A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013758-1

Page: 101 of 159

LTE band 26 (15 Mz - QPSK)

Low Channel
Spectrum | :%l
Ref Level 10.00 dBm
jo Att 20 dé AQT 1ms @ RBW 20 MHz
SGL Count 100,/100
@153 Clrw
CF 831.5 MHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 67000
Mean | peak | crest | 100 | 19 | __0.%% | 0.01% |
Trace 1 6.15 dBm 11.13 dém 4.98 de 2.46 de 4.03 dB 4.52 dB 4.51 dB
Read
i eady AHNHERRRD i y
High Channel

[ Spectrum ]

Ref Level 10.00 dBm

o att 20 B AQT ims @ RBW 20 MHz
SGL Count 100/100
(@152 clrw

CF 841.5 MHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function
Mean |

Samples: 67000

peak | Crest | 10% 1% | 0% | o010 |
Trace1 | ©.07 dBm 11.54 dBm .46 db 2.61 db 423 dB 461 de 5 13 de
—
Read
Jif ] eady AHNNERRRD y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

RTT5041-19(2019.04.24)(1)

http://www.sgsgroup.kr
A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL013758-1 Page: 102 of 159

6. Spurious Emissions at Antenna Terminal
6.1. Limit

- 822.917(a), 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 + 10log (P) dB.

- §27.53(m)(4), For mobile digital stations, the attenuation factor shall be not less than 40 + 10 logo (P) dB
on all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log,o (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 logo (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 as defined in paragraph (m)(6) of this section. In addition, the attenuation
factor shall not be less that 43 + 10 logyo (P) dB on all frequencies between 2 490.5 Mz and 2 496 M and
55 + 10 logio (P) dB at or below 2 490.5 M. Mobile Satellite Service licensees operating on frequencies
below 2 495 Mt may also submit a documented interference complaint against BRS licensees operating on
channel BRS Channel 1 on the same terms and conditions as adjacent channel BRS or EBS licensees
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6.2. Test Procedure
The test follows section 6 of KDB 971168 D01 Power Meas License Digital Systems v03r01.

. Start frequency was set to 9 kilz and stop frequency was set to at least 10* the fundamental frequency.

. Detector = Peak.

. Trace mode = Max hold.

. Sweep time = Auto couple.

. The trace was allowed to stabilize.

. Please see notes below for RBW and VBW settings.

. For plots showing conducted spurious emissions from 9 kiiz to 26 (lz, all path loss of wide frequency
range was investigated and compensated to spectrum analyzer as correction factor.

~No oabhwbdN R

Directional Mobile
EUT Coupler Test Unit
Spectrum
Analyzer

Note;

Compliance with the applicable limits is based on the use of measurement instrumentation employing a
resolution bandwidth of 100 kiz or greater for frequencies less than 1 (iz and frequencies greater than 1 (llz.
However, in the 1 Mz 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 point, 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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6.3. Test Results

Ambient temperature (23 £ 1) C
Relative humidity : 47 % R.H.
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LTE band 5 (5 Mz - QPSK)
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LTE band 7 (5 M - QPSK)
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7. Band Edge
7.1. Limit

- 822.917(a), 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 + 10log (P) dB.

- §27.53(m)(4), For mobile digital stations, the attenuation factor shall be not less than 40 + 10 logyo (P) dB
on all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 logy, (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 logo (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 as defined in paragraph (m)(6) of this section. In addition, the attenuation
factor shall not be less that 43 + 10 logyo (P) dB on all frequencies between 2 490.5 Mz and 2 496 M and
55 + 10 logyo (P) dB at or below 2 490.5 M. Mobile Satellite Service licensees operating on frequencies
below 2 495 Mz may also submit a documented interference complaint against BRS licensees operating on
channel BRS Channel 1 on the same terms and conditions as adjacent channel BRS or EBS licensees.

7.2. Test Procedure
The test follows section 6.0 of KDB 971168 D01 Power Meas License Digital Systems v03r01.

a. Span was set large enough so as to capture all out of band emissions near the band edge.

b. RBW = 1 % of OBW

c. VBW = 3 x RBW.

d. Detector = RMS.

e. Trace mode = Average.

f. Sweep time = Auto.

g. The trace was allowed to stabilize.

h. All path loss of frequency range was investigated and compensated to spectrum analyzer as TDF
function.

Directional Mobile
EUT Coupler Test Unit

Spectrum

Analyzer
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7.3. Test Results

Ambient temperature (23t 1) TC
Relative humidity © 47 % R.H.
- Test plots
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LTE band 26 (3 Mk - QPSK_RB 15)
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LTE band 26 (3 Mk - QPSK_RB 15)
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LTE band 26 (5 Mk - QPSK_RB 25)

Low Channel
Spectrum ] n%:
Ref Level 20.00 dBm @ RBW 50 kHz
j& Att 30 dB SWT 1ms @ VBW 200 kHz Mode Sweep
SGL Count 100/100 TDF
@ LRm AvgPwr
mM1[1] -30.68 dBm|
824.0000 MHz
10 dBm
WWW\_—
O dem ‘f‘\\ﬂ‘*-\. '—/W\w-r\

f |

D1 -13.000 dBrm jl lk
-20 dBm
-30 dBm

-40 dem F“'\/

-50 dBm

-60 dBm

-70 dBm

CF 824.0 MHz 691 pts Span 10.0 MHz
il ] Ready ™ Yy
LTE band 26 (5 Mk - QPSK_RB 1)
Low Channel
Spectrum ] n%:
Ref Level 20.00 dBm @ RBW 50 kHz
| att 230 dB SWT 1ms @ YBW 200 kHz  Mode Sweep
SGL Count 100,100 TDF
@ LRm AvgPwr

ﬂ mM1[1] -24.23 dBm|

824.0000 MHz|
10 dBm

0 dBrn j‘ ]K
-10 dBm ] T
D1 -13.000 dBrm

R
-20 dBm s
-30 dBm \

-40 dBm (/ < A (\
-50 dem \ UL\ F/IH i ST \
%/ \—VKWFM Ve

-70 dBm

CF 824.0 MHz 691 pts Span 10.0 MHz
1 J

Ready DERERREE y
4

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.
SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

A4(210 mm x 297 mm)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370



Report Number: F690501/RF-RTL013758-1 Page: 151 of 159

LTE band 26 (5 Mk - QPSK_RB 25)
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LTE band 26 (10 Mz - QPSK_RB 50)
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LTE band 26 (15 Mz - QPSK_RB 75)
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LTE band 26 (15 Mz - QPSK_RB 75)

High Channel
Spectrum ] u%:
Ref Level 25.00 dBm @ RBW 300 kHz
l& Att 35dB  SWT 1ms @ YBW 1MHz Mode Sweep
SGL Count 100/100 TDF

@ LRm AvgPwr

M1[1] -25.71 dBm
20 dBm 8490.0000 MHz
10 dBm
S L A
0 dem \
-10 dBrm

D1 -12.000 dBm
)LD dem

-30 dbm L’\"

o
-40 dem
I AAA A A, el
-50 derm
-60 dBm
=70 dBm
CF 849.0 MHz 691 pts Span 30.0 MHz

] [ Ready CETEEEN ™ ] y

LTE band 26 (15 Mz - QPSK_RB 1)

High Channel
Spectrum ] u%: I
Ref Level 25.00 dBm @ RBW 300 kHz
& att 35dE SWT 1ms @ VBW 1 MHz Mode Sweep
SGL Count 100/100 TOF
@ 1Rm AuvgPwr
i M1[1] -24.42 dBm
20 dim ( \ 849.0430 MHz
10 dBm ’ \
0 dBm } ‘
-10 dem —
D1 -13.000 dBm M L
-20 dem

-3f dBm [1
7/:\@;“ a . i [ U"J L
Y e

-50 derm

-60 dBm

-70dbm

CF 849.0 MHz 691 pts

Span 30.0 MHz
][ Ready WD y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807  http://www.sgsgroup.kr

RTT5041-19(2019.04.24)(1) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL013758-1 Page: 156 of 159

8. Frequency Stability
8.1. Limit

- 8§ 2.1055 (a), § 2.1055 (d) & following:

- §22.355, the carrier frequency of each transmitter in the Public Mobile Services must be maintained within
the tolerances given in Table of this section.

For Mobile devices operating in the 824 to 849 M band at a power level less than or equal to 3 Watts, the
limit specified in Table C-1 is +/- 2.5 ppm.

- 827.54, the frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.

8.2. Test Procedure

1. Frequency Stability vs. Temperature: The equipment under test was connected to an external DC power
supply and the RF output was connected to a Mobile Test Unit via feed-through attenuators.

2. The EUT was placed inside the temperature chamber.

3. After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from
Mobile Test Unit.

Mobile
Test Unit

EUT

Temperature Chamber
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8.3. Test Results

Ambient temperature 23+ 1) T
Relative humidity D47 % R.H.

LTE band 5 at middle channel

Reference Frequency: 836.5 M

Frequency Stability versus Temperature

_ Frequency Measure with Time Elapse
Environment Power
Temperature (C) Supplied (Vqc) Frequency Error
(Hz) ppm

50 1 0.001 2
40 4 0.004 8
30 3 0.003 6
23 -1 -0.001 2
10 12.0 2 0.002 4
0 3 0.003 6
-10 -2 -0.002 4
-20 -4 -0.004 8
-30 -1 -0.001 2

Frequency Stability versus Power Supply

Environment Power Frequency Measure with Time Elapse
Temperature (C) Supplied (Vqc) Frequency Error
13.8 -1 -0.001 2
23
10.2 -2 -0.002 4
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LTE band 7 at middle channel

Reference Freque

ncy: 2 535.0 Mk

Frequency Stability versus Temperature

Frequency Measure with Time Elapse
Environment Power
Temperature (C) Supplied (Vqc) Frequency Error

50 3 0.001 2
40 -2 -0.000 8
30 2 0.000 8
23 -2 -0.000 8
10 12.0 1 0.000 4
0 1 0.000 4
-10 -4 -0.001 6
-20 -3 -0.001 2
-30 2 0.000 8

Frequency Stability ve

rsus Power Supply

Frequency Measure with Time Elapse

Environment Power
Temperature (C) Supplied (Vqc) Frequency Error
13.8 4 0.001 6
23
10.2 3 0.001 2
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LTE band 26 at middle channel

Reference Frequency: 836.5 Mi

Frequency Stability versus Temperature

Frequency Measure with Time Elapse
Environment Power
Temperature (C) Supplied (Vqc) Frequency Error

50 -2 -0.002 4
40 -3 -0.003 6
30 2 0.002 4
23 1 0.0012
10 12.0 1 0.0012
0 -3 -0.003 6
-10 1 0.001 2
-20 -2 -0.002 4
-30 -2 -0.002 4

Frequency Stability ve

rsus Power Supply

Environment

Power

Frequency Measure with Time Elapse

Temperature (C) Supplied (Vqc) Frequency Error
13.8 -2 -0.002 4
23
10.2 -2 -0.002 4

- End of the Test Report -
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