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5. Peak-Average Ratio

5.1. Limit

- §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 5.2.3.4 of ANSI C63.26-2015.

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 a7 % R.H.
Band Bandwidth (Miz) Mode Frequency (Mk) PAR (dB)
25025 4.49
5 QPSK 2535.0 4.52
25675 4,78
2 505.0 458
10 QPSK 2535.0 4.52
7 2 565.0 4.75
2507.5 4.90
15 QPSK 2535.0 4.75
2562.5 5.07
2510.0 4.75
20 QPSK 2535.0 4.58
2 560.0 481
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- Test plots
LTE band 7 (5 Mt - QPSK)

Low Channel

Spectrum | n?‘

Ref Level 25.00 dBm
j& Attt 20dE  AQT 1ms @ RBW 5 MHz
SGL Count 100/100

GF 2.5025 GHz vean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 54000
Mean | peak |  crest | 10% | 1% | 0.9 | 0o.0100 |
Trace 1 5.61 dBm 10.51 dBm 4.90 dB 2.26 dB 3.91d8 4.49 dB 4.75 dB
Read
Jil ] v WHMRRREED y

Middle Channel

[ Spectrum ] :%1

Ref Level 25.00 dBm

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

CF 2.535 GHz rvean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 64000
Mean | peak | crest | 10% | 1% | ©0.1% | 0.010%0 |
Trace 1 5.88 dBm 10.84 dBm 4.96 dB 2.26 dB 3.88 dB 4.52 dB 4.81 dB
Read
i ] ¥ RN i y
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High Channel

[ Spectrum ]

Ref Level 25.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L ms @ RBW & MHz

153 cl

CF 2.5675 GHz

rvean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean | Peak |

| 10%

Samples: 64000

Crest | 1% | 0.9 | 0.010%0 |
Trace 1 | 5.68 dBm 11.03 dBm .34 B .35 B 4.20 dB 4.75 dB .04 B
Read
i ] ¥ RN i y

LTE band 7 (10 M - QPSK)

Low Channel

[ Spectrum ]

Ref Level 25.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L1 ms @ RBW 10 MHz

@153 Clrw

CF 2.505 GHz

rvean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean | Peak |

| 10% |

Samples: 64000

Crest 1% | _©0.1% | 0.010% |
Trace 1 | 5.65 dBm 10.78 dem 513 B 2.26 dB 3.94 dB 4.55 dB 4.96 dB
Read
i ] ¥ RN i y
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Middle Channel

[ Spectrum ]

Ref Level 25.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L1 ms @ RBW 10 MHz

153 cl

CF 2.535 GHz

rvean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Samples: 64000

Mean | peak |  crest | 10% | 1% | _0.1% | 0.010% |
Trace 1 | 6.03 dBm 11.19 d&m 516 dB 2.26 dB 3.91 dB 4.52 dB 4.93 dB
Read
i ] eady RN i y

High Channel

Spectrum |

Ref Level 25.00 dBm

|& ALt 20de  AQT Lms @ RBW 10 MHz
SGL Count 1004100
@153 Clrw

CF 2.565 GHz

Mean Pwr + 20.00 dB

Gomplementary Gumulative Distribution Function

Samples: 654000

Mean | peak | Crest | 10% | 1% | oao% | o.odoe |
Trace1 | 5.92 dBm 11.36 dBm .44 db 2,32 db 4.12 dp 4.75 db ©.19 db
—
i ) Ready SR y
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LTE band 7 (15 Mg - QPSK)

Low Channel

Spectrum |

Ref Level 25.00 dBm

j& Attt 20dE  AQT 1ms @ RBW 20 MHz

SGL Count 100/100

@153 Clrw

CF 2.5075 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Samples: 54000

Mean | peak |  crest | 10% | 1% | 0.9 | 0.0100 |
Trace 1 | 5.8 dBm 11.04 dBm 5.21 B .41 dB 4.32 B .50 dB 513 db
il ] Ready BENNRREN . y

Middle Channel

[ Spectrum ]

Ref Level 25.00 dBm

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

CF 2.535 GHz

rvean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Samples: 64000

Mean | peak | crest | 10% | 1% | 0.9 | 0.010% |
Trace 1 | 6.31 dBm 11.48 dBm 517 dB 2.43 dB 417 dB 4.75 dB 5.01 dB
Read
i ] eady RN i y
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High Channel

[ Spectrum ]

Ref Level 25.00 dBm

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

CF 2.5625 GHz

rvean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean | Peak |

| 10%

Samples: 64000

Crest | 1% | 0.9 | 0.010%0 |
Trace 1 | 6.17 dBm 11.64 d&m .47 dB 2.49 dB 4.43 B 5.07 dB 5,36 dB
Read
i ] ¥ RN i y

LTE band 7 (20 M - QPSK)

Low Channel

[ Spectrum ]

Ref Level 25.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L ms @ RBW 20 MHz

@153 Clrw

CF 2.51 GHz rvean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 64000
Mean | peak | crest | 10% | 1% | 0.9 | 0.010%0 |
Trace 1 5.55 dBm 10.99 dBm 5.44 dB 2.32 dB 4.06 dB 4.75 dB 5.19 dB
Read
i ] ¥ RN i y
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Middle Channel

[ Spectrum ]

Ref Level 25.00 dBm
j& Att 20 dB
SGL Count 100/100

AQT L ms @ RBW 20 MHz

153 cl

CF 2.535 GHz

rvean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Samples: 64000

Mean | peak | crest | 10% | 1% | _©0.1% | 0.010% |
Trace 1 | 6.08 dBm 11.24 dem 516 dB 2.26 dB 3.91 dB 4.55 dB 4.96 dB
Read
i ] eady RN i y

High Channel

Spectrum |

Ref Level 25.00 dBm

|& ALt 20de  AQT Lms @ RBW 20 MHz
SGL Count 1004100
@153 Clrw

CF 2.56 GHz Mean Pwr + 20.00 dB
Gomplementary Gumulative Distribution Function Samples: 654000
Mean | peak | Crest | 10% | 1% | oao% | o.odoe |
Trace 1 5.92 dBm 11.47 dBm 5.55dB 2.35dB 4.17 dB 4.81 dB 5.28 dB
—
Read
i ) eady SR y
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6. Spurious Emissions at Antenna Terminal

6.1. Limit

- §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 5.7 of ANSI C63.26-2015.

. Start frequency was set to 9 kiz 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 kiz to 26 (liz, all path loss of wide frequency
range was investigated and compensated to spectrum analyzer as correction factor.

~NOo o~ wWDN PR

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 (ifz and frequencies greater than 1 (.
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.
- Test plots

LTE band 7 (5 M - QPSK)

Low Channel
Srecrr SR =
Ref Level 10.00 dBm @ RBW 1 MHz
|& Attt 20dE  SWT 32 ms @ YBW 3 MHz Mode Sweep
TDF
@ 1Pk Max
i M2[1] -31.48 dBm|
7.020469 GHz|
0 dem M1[1] 26.20 dBm
2.500479 GHz|
-10 dBm
-20 dBm
D1 -25.000 dBm
-30 dBm 2
: oo il oo i caaiils bl
-50 dBm
-60 dBm
-70 dBm
-80 dBm
Start 9.0 kHz 32000 pts Stop 10.0 GHz
H J Measuring... 'IIIIIII' “ Y
2
Spectrum 2 ® :%:
Ref Level 0.00 dbm & RBW 1 MHz
|& Attt 10de SWT 45 ms @ VBW 3 MHz Mode Sweep
TDF
@ 1Pk Max
Mi[1] -37.52 dBm|
24.,331330 GHz
-10 dBm
-20 dBm

D1 -25.000 demr

-30 dBm

-50 dem

-60 dBm

-70 dBm

-80 dBm

-90 dem

Start 10.0 GHz 32000 pts Stop 25.0 GHz

H J Measuring... '-I.llllll A

#
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Middle Channel

Spectrum

Ref Level 10.00 dBm
j& Att 20 dB
TDF

(=]

@ RBW 1 MHz

SWT 32 ms @ VBW 3 MHz

Mode Sweep

@ 1Pk Max

0dem

mM3a[1]

-10 dBm

m1[1]

-32.52 dBm|
5.065789 GHz
26.91 dBm|
2.532979 GHz

-20 dBm

-30 dBm

D1 -2S.DDDIdBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 9.0 kHz

32000 pts

Stop 10.0 GHz

warker
Type | Ref | Tre |
M1 1

X-value

v-value | Function |

Function Result

M2
M3

1
1

2,532979 GHz
7.015159 GHz
5.065789 GHz

26.91 dBm
-30.52 dBm
-32.52 dBm

1

] Measuring...

BEEEREEED e y

Spectrum 2

®

Ref Level 0.00 dBm

j& ALt

10de

(=]

@ RBW 1 MHz
SWT 45 ms & VBW 3 MHz

Mode Sweep

TOF

@ 1Pk Max

-10 dBm

M1[1]

-37.51 dBm|
24.259140 GHz

-20 dBm

-30 dBm

D1 -25.000 dBm

-40 dB|

-50 dBm

M1

-60 dem

-70 dBm

-80 dBm

-50 dBm

Start 10.0 GHz

32000 pts

Stop 25.0 GHz

Il

] Measuring...

| LR ] y
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High Channel

Specr | EEC) =]

Ref Level 10.00 dBm @® RBW 1 MHz

|& Att 20dB SWT 32ms @ YBW 3 MHz Mode Sweep
TDF

@ 1Pk Max

1 M2[1] -31.34 dBm|

9.333599 GHz|
2dam M1[1] 27.10 dBm|
-10 dem 2.565479 GHz

-20 dBm

D1 -2S.DDDIdBm

3 Lk

-30 dBm I i

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 9.0 kHz 32000 pts Stop 10.0 GHz
warker
Type | Ref | Trc | X-value | v-value | Function | Function Result
M1 1 2.565479 GHz 27.10 dBm
M2 1 9,233599 GHz -31.34 dém
M3 1 5.130789 GHz -32.30 dBm

il | Measuring...  WNANNRRRD s y

Spectrum 2 (&) k=

Ref Level 0.00 dBm @ RBW 1 MHz

le At 10de  SWT 45 ms @ VBW 2 MHz Mode Swesp
TOF

@ 1Pk Max

M1[1] -37.29 dBm|

24.859140 GHz
-10 dBm

-20 dBm

D1 -25.000 dBm
-30 dBm

[
-40 4B

-50 dBm

-60 dem

-70 dBm

-80 dBm

-50 dBm

Start 10.0 GHz 32000 pts Stop 25.0 GHz
M ing...
} [ ] easuring, R (N A
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LTE band 7 (10 Mg - QPSK)

Low Channel

Spectrum

Ref Level 10.00 dBm
j& Att 20 dB
TDF

SWT 32 ms @ VBW 3 MHz

(=]

@ RBW 1 MHz

Mode Sweep

@ 1Pk Max

0 dBm

m2[1]

-10 dem

M1[1]

-31.57 dBm|
0.750469 GHz|
26.67 dBm
2.500789 GHz|

-20 dBm

D1 -25.000 dBmr

-30 dBm

M2

-50 dem

-60 dBm

-70 dem

-80 dem

Start 9.0 kHz

32000 pts

Stop 10.0 GHz

1

J Measuring...

| RN ] y

Spectrum 2
Ref Level 0.00 dBm

j& ALt 10 dB
TOF

SWT 45 ms @ VBW 3 MHz

®]

&

@ RBW 1 MHz

Mode Sweep

@ 1Pk Max

-10 dBm

mM1[1]

-37.58 dBm|
17.295860 GHz

-20 dBm

D1 -25.000 dBm

-30 dBm

-40 dBg

-50 dBm

-60 dem

-70 dBm

-80 dem

-90 dem

Start 10.0 GHz

32000 pts

Stop 25.0 GHz

1

J Measuring...

| RN ] y
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Middle Channel

Spectrum

Ref Level 10.00 dBm
j& Att 20 dB

(=]

@ RBW 1 MHz

SWT 32 ms @ VBW 3 MHz Mode Sweep
TDF
@ 1Pk Max
1 mM2[1] -31.82 dBm|

5.061719 GHz

0 dem M1[1] 26.78 dBm
2.530789 GHz

-10 dBm

-20 dBm

D1 -25.000 dBm

-30 dBm 2

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 9.0 kHz 32000 pts Stop 10.0 GHz

1

J Measuring...

L[ PR ] y

Spectrum 2

Ref Level 0.00 dBm
|& ALt 10de
TOF

SWT 45 ms & VBW 3 MHz

®

(=]

@ RBW 1 MHz

Mode Sweep

@ 1Pk Max

-10 dBm

M1[1]

-37.16 dBm|
24.342580 GHz

-20 dBm

D1 -25.000 dBm

-30 dBm

-40 dBry

-50 dBm

M1

-60 dem

-70 dBm

-80 dBm

-50 dBm

Start 10.0 GHz

32000 pts

Stop 25.0 GHz

Il

J Measuring...

| | CEEEEEEN ] y
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High Channel

Spectrum nv:n
Ref Level 10.00 dBm @® RBW 1 MHz
|& Att 20dB SWT 32ms @ YBW 3 MHz Mode Sweep
TDF
@ 1Pk Max
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7. Band Edge
7.1. Limit

- §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 log,o (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 5.7.2 of ANSI C63.26-2015.

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 D47 % R.H.
- Test plots
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2.480 GHz 2.496 GHz 1.000 MHz 2,49534 GHz -28.03 dBm -15.03 dB
2.496 GHz 2.500 GHz 300.000 kHz 2.49997 GHz -27.78 dBm -17.78 dB
2.500 GHz 2.520 GHz 1.000 MHz 250676 GHz 11.01 dBm -18.99 dB
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2.500 GHz 2.520 GHz 1.000 MHz 2.50093 GHz 22.29 dBm -7.71dB
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Read SRRRREERD
M ] eady A y

LTE band 7 (15 Mk - QPSK_1 RB)

High Channel

Spectrum ] nv:n

Ref Level 25.00 dBm Mode Sweep
SGL Count 100/100
@1 AvgPwr
_ZSUPEE%Q{&EL‘.'HQEI;ABS_ | PABS
[ihe _$PURIOUS_JINE_ABS | / PABS

10 dBm /

0 dBrn /

-10 dBm: /
-20 dBm
AN B

-50 dBm

-60 dBm

-70 dBm

Start 2.55 GHz 4004 pts Stop 2.605 GHz

Spurious Emissions

Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |

2.550 GHz 2.570 GHz 1.000 MHz 2,56907 GHz 22,36 dBm -7.64 db
2.570 GHz 2.575 GHz 300.000 kHz 2,57009 GHz -23.40 dBm -13.40 dB
2,575 GHz 2.58E5 GHz 1.000 MHz 2.58265 GHz -29.53 dBm -16.53 dB
2.585 GHz 2.605 GHz 1.000 MHz 2.59952 GHz -32.79 dBm -7.79 dB

} [ ] Ready DERENEEED 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-RTL013951 Page: 62 of

65

LTE band 7 (20 Mk - QPSK_Full RB)
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Spectrum ] nv:n
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2.480 GHz 2.496 GHz 1.000 MHz 2,49528 GHz -30.42 dBm -17.42 db
2.496 GHz 2.500 GHz 300.000 kHz 2.49999 GHz -32.39 dBm -22.39 dB
2.500 GHz 2.520 GHz 1.000 MHz 2.51238 GHz 9.79 dBm -20.21 dB
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LTE band 7 (20 Mk - QPSK_Full RB)
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8. Frequency Stability
8.1. Limit

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

- 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 7 at middle channel

Reference Frequency: 2 535.0 Mk

Frequency Stability versus Temperature

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

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

Frequency Stability versus Power Supply

Environment Power Frequency Measure with Time Elapse
Temperature (C) Supplied (Vqc) Frequency Error
13.8 2 0.000 8
23
10.2 2 0.000 8

- End of the Test Report -
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