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1. Client
> Name : Samsung Electronics Co., Ltd.
> Address : 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677,

Rep. of Korea
> Date of Receipt : 2020-12-03

2. Use of Report . Certification
3. Name of Product / Model : Mobile phone / SM-G525F/DS

4. Manufacturer / Country of Origin: Samsung Electronics Co., Ltd. / Vietnam

5.FCCID : ABLSMG525F
6. Date of Test : 2020-12-11 to 2021-01-11
7. Location of Test : @ Permanent Testing Lab [J On Site Testing (Address: Address of testing location)

8. Test method used : FCC Part 2
FCC Part 90 subpart S

9. Test Results : Refer to the test result in the test report

Tested by Technical Manager

Affirmation '

Name : Taeyoung Kim (@ Name : Seungyong Kim%’aﬂ

¥ v

2021-01-14

KCTL Inc.

As a test result of the sample which was submitted from the client, this report does not guarantee the
whole product quality. This test report should not be used and copied without a written agreement by
KCTL Inc.
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REPORT REVISION HISTORY

Date Revision Page No

2021-01-14 Originally issued -

This report shall not be reproduced except in full, without the written approval of KCTL Inc. This document
may be altered or revised by KCTL Inc. personnel only, and shall be noted in the revision section of the
document. Any alteration of this document not carried out by KCTL Inc. will constitute fraud and shall nullify
the document. This test report is a general report that does not use the KOLAS accreditation mark and is not
related to KS Q ISO/IEC 17025 and KOLAS accreditation.

General remarks for test reports

Nothing significant to report.
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(P General information

Client . Samsung Electronics Co., Ltd.

Address . 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677,
Rep. of Korea

Manufacturer :  Samsung Electronics Co., Ltd.

Address . 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677,
Rep. of Korea

Factory :  Samsung Electronics Vietnam Thai Nguyen Co., Ltd.

Address . KCN Yen Binh I, Pho Yen, Thai Nguyen, VNM, Thai Nguyen Thai Nguyen, VNM

Laboratory . KCTL Inc.

Address . 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea

Accreditations . FCC Site Designation No: KR0040, FCC Site Registration No: 687132

VCCI Registration No. : R-20080, G-20078, C-20059, T-20056
Industry Canada Registration No. : 8035A
KOLAS No.: KT231

2. Device information

Equipment under test . Mobile phone

Model : SM-G525F/DS

Derivative model . SM-G525F

Modulation technique . Bluetooth(BDR/EDR)_GFSK, 1/4DQPSK, 8DPSK

Bluetooth(BLE) GFSK
WIFI(802.11a/b/g/n/ac)_DSSS, OFDM
LTE_QPSK, 16QAM
WCDMA_QPSK
GSM_GMSK, 8-PSK
NFC_ASK

Number of channels : Bluetooth(BDR/EDR)_79 ch / Bluetooth(BLE)_40 ch
802.11b/g/n_HT20 : 13 ch
UNII-1: 4 ch (20 M), 2 ch (40 M), 1 ch (80 M)
UNII-2A: 4 ch (20 M), 2 ch (40 M), 1 ch (80 M)
UNII-2C: 12 ch (20 M), 6 ch (40 M), 3 ch (80 M)
UNII-3: 5 ch (20 M), 2 ch (40 M), 1 ch (80 Mik)

NFC: 1 ch
Power source : DC3.85V
Antenna specification . LTE/WCDMA/GSM_SCI Antenna

WIFI/Bluetooth(BDR/EDR/BLE) SCI Antenna
NFC_FPCB Antenna

This test report shall not be reproduced, except in full, without the written approval
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Antenna gain : WIFI/Bluetooth(BDR/EDR/BLE) -4.00 dBi
UNII-1 :-4.30 dBi
UNII-2A  :-4.50 dBi
UNII-2C :-4.30 dBi
UNII-3 :-4.70 dBi
Frequency range . Bluetooth(BDR/EDR/BLE) 2 402 Miz ~ 2 480 M
2412 Mz ~2 472 M (802.11b/g/n_HT20)
UNII-1: 5180 Miz ~5 240 M (802.11a/n/ac_HT20/VHT20)
UNII-1: 5190 Mz ~5 230 Mz (802.11n/ac_HT40/VHT40)
UNII-1: 5210 Mk (802.11ac_VHT80)
UNII-2A: 5 260 Mz ~5 320 Mz (802.11a/n/fac_HT20/VHT20)
UNII-2A: 5 270 Miz ~5 310 M (802.11n/ac_HT40/VHT40)
UNII-2A: 5 290 Mz (802.11ac_VHT80)
UNII-2C: 5500 Mz ~5 720 Mz (802.11a/n/ac_HT20/VHT20)
UNII-2C: 5510 Mz ~5 710 M (802.11n/ac_HT40/VHT40)
UNII-2C: 5530 Mz ~5 690 M (802.11ac_VHT80)
UNII-3: 5745 Mz ~ 5 825 Miz (802.11a/n/ac_HT20/VHT20)
UNII-3: 5755 Miz ~5 795 M (802.11n/ac_HT40/VHT40)
UNII-3: 5775 Mz (802.11ac_VHT80)
LTE Band 2_1 850.7 Mz ~ 1 909.3 Mk
LTE Band 4_1 710.7 Mz ~1 754.3 Mk
LTE Band 5_824.7 iz ~ 848.3 M
LTE Band 12_699.7 M ~715.3 M
LTE Band 17_706.5 M ~713.5 Mt
LTE Band 26_824.7 MMz ~ 848.3 M, 814.7 M ~ 823.3 M
LTE Band 41_2 498.5 M ~2 687.5 M
LTE Band 66_1 710.7 Ml ~1 779.3 Mk
GSM 850_824.2 iz ~ 848.8 M
GSM 1900_1 850.2 Ml ~ 1 909.8 M
WCDMA 850_826.4 Mz ~ 846.6 M
WCDMA 1700_1712.4 Mz ~ 1 752.6 M
WCDMA 1900_1 852.4 Mz ~ 1 907.6 Mk

NFC_13.56 M

Software version : G525F.001

Hardware version . REVO0.1

Test device serial No. : Conducted(R38NBO3HNYF. R38NBO3HNBK)
Radiated(R38NBO3HNMW)

Operation temperature  : -30 °C ~50 °C

Note. The Product equality letter includes detailed information about the differences between basic
and derivative model.
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2.1. Frequency/channel operations

This device contains the following capabilities:

WiFi (802.11a/b/g/n/ac), Bluetooth (BDR/EDR/BLE), NFC

LTE Band 2, LTE Band 4, LTE Band 5, LTE Band 12, LTE Band 17, LTE Band 26, LTE Band 41,
LTE Band 66, GSM 850, GSM 1900, WCDMA 850, WCDMA 1700, WCDMA 1900

LTE Band 26
Frequency Frequency Frequency
Ch. Ch. Ch.
(M) (M) (M)
26697 814.7 26705 815.5 26715 816.5
26783 823.3 26775 822.5 26765 821.5
26790 824.0 26790 824.0 26790 824.0

Table 2.2.1. 1.4M BW

Table 2.2.2. 3M BW

Table 2.2.3. 5M BW

Frequency Frequency
Ch. Ch.
(Mtz) (Mz)
26740 819.0 26765 821.5
26790 824.0 26790 824.0

Table 2.2.4. 10M BW Table 2.2.5. 15M BW

This test report shall not be reproduced, except in full, without the written approval
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3. Maximum ERP/EIRP powe

LTE Band 26 (Part 90

Emission Conducted
Mode Tx frequency (k) designator Max. power (dBm) | Max. power (W)

1M10G7D 24.36 0.273

814.7 ~ 823.3
1M10W7D 23.45 0.221
2M71G7D 24.27 0.267

815.5~822.5
2M71W7D 23.31 0.214
4M55G7D 24.36 0.273

LTE Band 26 816.5~821.5
4M53W7D 23.33 0.215
819.0 9M02G7D 24.36 0.273
' 8M99WT7D 23.21 0.209
8215 13M5G7D 24.37 0.274
' 13M5W7D 23.33 0.215
1M10G7D 24.16 0.261
1M10W7D 23.42 0.220
2M71G7D 24.16 0.261
2M70W7D 23.35 0.216
4M52G7D 24.34 0.272

Straddle channel 824.0

4M53W7D 23.18 0.208
8M99G7D 24.24 0.265
8M99W7D 23.14 0.206
13M5G7D 24.32 0.270
13M4W7D 23.35 0.216
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4. Summary of tests

A [PET Parameter Test Limit LK LEL
section(s) Condition results
2.1046
90.635 Conducted Output Power < 100 Watts Pass
Occupied Bandwidth
21049 & 26 dB Bandwidth N/A Pass
Band Edge Emissions at <43 + 10Log10(P) dB, =)
. ass
21051 Antenna Terminal <50 10Log+o(P) dB at Band Conducted
90.691(a) Spurious Emissions at Edge and for all out-of-band P
Antenna Terminal emissions within 37.5kHz of ass
Block Edge
2.1055 -
90.213 Frequency stability < 2.5 ppm Pass
90.635(b) Effective Radiated Power < 100 Watts max. ERP Pass
51053 Radiated
90.691(a) Radiated Spurious Emissions | <43 + 10Log10(P) dB Pass
Notes:

1. The test procedure(s) in this report were performed in accordance as following.
+ ANSI C63.26-2015
+ ANSI/TIA-603-E-2016
+ KDB 971168 D01 v03r01

4.1. Worst case orientation

1. All modes of operation were investigated and the worst case emissions are reported with the EUT
positioning, modulations, RB sizes and offsets, and channel bandwidth configurations in the test
data.

2. All final radiated testing was performed with the EUT in worst case orientation.

3. For Band 26 (Part 90), The fundamental of the EUT was investigated in three orthogonal
orientations X, Y and Z. It was determined that Y orientation was worst-case orientation. Therefore,
all final radiated testing was performed with the EUT in Y orientation.

4. All the radiated tests have been performed several case.

(Stand-alone, with accessories (TA etc.))
Worst case : Stand-alone

Test LTEBand | Modulation | EBandwidth RB size RB offset
condition (Miz)
Radiated QPSK 15 1 0,38, 74
0.5, 14, 24,
Conducted B26 (Parts0) QPSK, 1.4,3,5, ! 49,74
16QAM 10, 15 - .

This test report shall not be reproduced, except in full, without the written approval
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5. Measurement uncertainty

The measurement uncertainties shown below were calculated in accordance with the requirements
of ANSI C63.4-2014.

All measurement uncertainty values are shown with a coverage factor of k=2 to indicated a 95 % level
of confidence. The measurement data shown herein meets of exceeds the Ucispr measurement
uncertainty values specified in CISPR 16-4-2 and thus, can be compared directly to specified limits to
determine compliance.

Parameter Expanded uncertainty (%)
Conducted RF power 1.3 dB
Conducted spurious emissions 1.3 dB
30 Miz ~1 GHz 3.7 dB
Radiated spurious emissions
Above 1 (iz 5.7 dB

This test report shall not be reproduced, except in full, without the written approval
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6. Measurement results explanation example

Frequency (Mk) Factor(dB) Frequency (M) Factor(dB)
30 5.73 11 000 9.45
50 6.17 12 000 9.27
100 6.35 13 000 9.71
200 6.48 14 000 9.69
300 6.58 15 000 9.99
400 6.67 16 000 10.41
500 6.74 17 000 9.85
600 6.79 18 000 10.68
700 6.85 19 000 10.39
800 6.90 20 000 10.79
900 6.96 21 000 10.89
1 000 6.98 22 000 10.84
2 000 7.32 23 000 11.36
3 000 7.59 24 000 10.89
4 000 7.92 25000 11.26
5000 8.1 26 000 10.92
6 000 8.32 26 500 11.67
7 000 8.32 27 000 11.70
8 000 8.58 28 000 11.77
9 000 8.79 29 000 11.04
10 000 8.95 30 000 12.00
Note.

Offset(dB) = RF cable loss(dB) + Divider (dB)

This test report shall not be reproduced, except in full, without the written approval
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7. Test results
7.1. Conducted output powe
Test setup
Mobile
EUT Test LIJnit

Test procedure

971168 D01 v03r01 — Section 5.2
ANSI| C63.26-2015 — Section 5.2.4.2
CFR 47, - Section §2.1046

Test settings
When an average power meter is used to perform RF output power measurements, the fundamental

condition that measurement be performed only over durations of active transmissions at maximum
output power level applies. Thus, an average power meter can always be used to perform the
measurement when the EUT can be configured to transmit continuously.

If the EUT cannot be configured to transmit continuously (i.e., burst duty cycle < 98%), then the
following options can be implemented to facilitate measurement of the average power with an
average power meter:

a) Agated average power meter can be used to perform the measurement if the gating
parameters can be adjusted such that the power is measured only during active
transmission bursts at maximum output power levels.

b)  Aconventional average power meter with no signal gating capability can also be used if the
measured burst duty cycle is constant (i.e., duty cycle variations are less than or equal to +
2%) by performing the measurement over the on/off burst cycles and then correcting
(increasing) the measured level by a factor equal to [10log (1/duty cycle)]. See 5.2.4.3.4 for
guidance with respect to measuring the transmitter duty cycle.

See item r) of 4.1 for more information regarding power meter functional requirements and
limitations, and consult the instrumentation-specific application literature for proper set-up and use.

Notes:
Offset(dB) = RF cable loss(dB)

This test report shall not be reproduced, except in full, without the written approval
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Test results
Test | Bandwidth | Test RB | RB Maximum power
Band (Miz) mode size | offset AR B (Lt
Low Middle High
1 0 0 24.36 - 24.22
1 3 0 24.30 - 24.15
1 5 0 24.24 - 24.19
QPSK 3 0 0 24.23 - 24.17
3 1 0 24.24 - 24.20
3 3 0 24.28 - 24.18
14 6 0 1 23.29 - 23.25
’ 1 0 1 23.36 - 23.45
1 3 1 23.34 - 23.38
1 5 1 23.29 - 23.44
16QAM 3 0 1 23.32 - 23.17
3 1 1 23.28 - 23.16
3 3 1 23.41 - 23.18
6 0 2 22.37 - 22.28
1 0 0 24.16 - 24.11
1 8 0 24.20 - 24.09
1 14 0 24.27 - 24.08
QPSK 8 0 1 23.26 - 23.18
8 4 1 23.26 - 23.15
8 7 1 23.20 - 23.15
LTE 3 15 0 1 23.32 - 23.23
Band 26 1 0 1 23.19 - 23.29
1 8 1 23.31 - 23.01
1 14 1 23.13 - 22.89
16QAM 8 0 2 22.43 - 22.15
8 4 2 22.37 - 22.18
8 7 2 22.40 - 22.17
15 0 2 22.39 - 22.19
1 0 0 24.36 - 24.21
1 12 0 24.31 - 24.22
1 24 0 24.27 - 24.24
QPSK 12 0 1 23.28 - 23.22
12 7 1 23.28 - 23.25
12 13 1 23.27 - 23.21
5 25 0 1 23.31 - 23.25
1 0 1 23.33 - 23.09
1 12 1 23.29 - 23.09
1 24 1 23.24 - 23.06
16QAM 12 0 2 22.18 - 22.05
12 7 2 22.15 - 22.06
12 13 2 22.12 - 22.04
25 0 2 22.29 - 22.15
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Test Bandwidth Test RB RB Maximum power
Band (Mz) mode size | offset LS ATXETOEE] (L1,
Low Middle High
1 0 0 - 24.36 -
1 25 0 - 24.29 -
1 49 0 - 24.24 -
QPSK 25 0 1 - 23.32 -
25 12 1 - 23.28 -
25 25 1 - 23.24 -
10 50 0 1 - 23.35 -
1 0 1 - 23.21 -
1 25 1 - 23.21 -
1 49 1 - 23.04 -
16QAM 25 0 2 - 22.27 -
25 12 2 - 22.27 -
25 25 2 - 22.26 -
LTE 50 0 2 - 22.33 -
Band 26 1 0 0 - 24.37 -
1 36 0 - 24.24 -
1 74 0 - 24.21 -
QPSK 36 0 1 - 23.40 -
36 18 1 - 23.39 -
36 37 1 - 23.33 -
15 75 0 1 - 23.41 -
1 0 1 - 23.33 -
1 36 1 - 23.25 -
1 74 1 - 23.15 -
16QAM 36 0 2 - 22.31 -
36 18 2 - 22.26 -
36 37 2 - 22.24 -
75 0 2 - 22.38 -
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Straddle channel
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Test Bandwidth Test . RB .
Band (k) mode RB size offset MPR Maximum power
1 0 0 24.24
1 25 0 24.14
1 49 0 24.08
QPSK 25 0 1 23.17
25 12 1 23.17
25 25 1 23.16
10 50 0 1 23.26
1 0 1 23.11
1 25 1 23.14
1 49 1 22.99
16QAM 25 0 2 22.1
25 12 2 22.15
25 25 2 22.20
LTE 50 0 2 22.22
Band 26 1 0 0 24.32
1 36 0 24.21
1 74 0 24.16
QPSK 36 0 1 23.29
36 18 1 23.29
36 37 1 23.26
15 75 0 1 23.24
1 0 1 23.35
1 36 1 23.25
1 74 1 23.19
16QAM 36 0 2 22.27
36 18 2 22.27
36 37 2 22.21
75 0 2 22.25
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7.2. 99% Occupied Bandwidth & 26 dB Bandwidth

Test setup
. Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit

According to §2.1049 ,the occupied bandwidth, that is the frequency bandwidth such that, below its
lower and above its upper frequency limits, the mean powers radiated are each equal to 0.5 percent
of the total mean power radiated by a given emission shall be measured.

Test procedure

971168 D01 v03r01 — Section 4.2 and 4.3
ANSI C63.26-2015 — Section 5.4.3 and 5.4.4

Test settings

4 26dB Bandwidth

c)

d)

e)

d)

f)

¢))

h)

The spectrum analyzer center frequency is set to the nominal EUT channel center
frequency. The span range for the spectrum analyzer shall be wide enough to see sufficient
roll off of the signal to make the measurement.

The nominal RBW shall be in the range of 1% to 5% of the anticipated OBW, and the VBW
shall be set = 3 x RBW.

Set the reference level of the instrument as required to prevent the signal amplitude from
exceeding the maximum spectrum analyzer input mixer level for linear operation.
See guidance provided in 4.2.3.

The dynamic range of the spectrum analyzer at the selected RBW shall be more than 10 dB
below the target “-X dB” requirement, i.e., if the requirement calls for measuring the —-26 dB
OBW, the spectrum analyzer noise floor at the selected RBW shall be at least 36 dB below
the reference level.

Set spectrum analyzer detection mode to peak, and the trace mode to max hold.

Determine the reference value by either of the following:
1) Set the EUT to transmit a modulated signal. Allow the trace to stabilize.
Set the spectrum analyzer marker to the highest level of the displayed trace (this is
the reference value).
2) Set the EUT to transmit an unmodulated carrier. Set the spectrum analyzer marker to
the level of the carrier.

Determine the “-X dB amplitude” as equal to (Reference Value — X). Alternatively, this
calculation can be performed on the spectrum analyzer using the delta-marker
measurement function.

If the reference value was determined using an unmodulated carrier, turn the EUT
modulation on, then either clear the existing trace or start a new trace on the spectrum
analyzer and allow the new trace to stabilize. Otherwise the trace from step f) shall be used
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for step i).

Place two markers, one at the lowest and the other at the highest frequency of the envelope
of the spectral display such that each marker is at or slightly below the “-X dB amplitude”
determined in step f). If a marker is below this “-X dB amplitude” value it should be as
close as possible to this value. The OBW is the positive frequency difference between the
two markers.

The spectral envelope can cross the “-X dB amplitude” at multiple points. The lowest or
highest frequency shall be selected as the frequencies that are the farthest away from the
center frequency at which the spectral envelope crosses the “-X dB amplitude.”

The OBW shall be reported by providing plot(s) of the measuring instrument display, to
include markers depicting the relevant frequency and amplitude information (e.g., marker
table). The frequency and amplitude axis and scale shall be clearly labeled. Tabular data
may be reported in addition to the plot(s).

€ 99% Occupied Bandwidth

a)

b)

f)

Notes:

The spectrum analyzer center frequency is set to the nominal EUT channel center
frequency. The frequency span for the spectrum analyzer shall be set wide enough to
capture all modulation products including the emission skirts (typically a span of 1.5 x OBW
is sufficient).

The nominal IF filter 3 dB bandwidth (RBW) shall be in the range of 1% to 5% of the
anticipated OBW, and the VBW shall be set = 3 x RBW.

Set the reference level of the instrument as required to prevent the signal amplitude from
exceeding the maximum spectrum analyzer input mixer level for linear operation. See
guidance provided in 4.2.3.

Set the detection mode to peak, and the trace mode to max-hold.

If the instrument does not have a 99% OBW function, recover the trace data points and sum
directly in linear power terms. Place the recovered amplitude data points, beginning at the
lowest frequency, in a running sum until 0.5% of the total is reached. Record that frequency
as the lower OBW frequency. Repeat the process until 99.5% of the total is reached and
record that frequency as the upper OBW frequency. The 99% power OBW can be
determined by computing the difference these two frequencies.

The OBW shall be reported and plot(s) of the measuring instrument display shall be
provided with the test report. The frequency and amplitude axis and scale shall be clearly
labeled. Tabular data can be reported in addition to the plot(s).

1. The EUT was setup to maximum output power as its lowest and highest channel with all bandwidth,
Modulation.
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Test results

Test Bandwidth Frequency Test 26dB bandwidth | 99 % bandwidth
Band (MHz) (MHz) mode (MHz) (MHz)
QPSK 1.31 1.10
814.7
14 16QAM 1.33 1.10
' QPSK 1.34 1.10
823.3
16QAM 1.35 1.10
QPSK 3.09 2.70
815.5
3 16QAM 3.09 2.71
QPSK 3.12 2.71
822.5
LTE 16QAM 3.1 2.70
Band 26 QPSK 5.35 4.55
816.5
5 16QAM 5.27 4.53
QPSK 5.32 4.55
821.5
16QAM 5.26 4.52
QPSK 10.34 9.02
10 819.0
16QAM 10.19 8.99
QPSK 14.91 13.45
15 821.5
16QAM 15.21 13.49
Straddle channel
Test Bandwidth Frequency Test 26dB bandwidth | 99 % bandwidth
Band (MHz) (MHz) mode (MHz) (Mz)
QPSK 1.31 1.10
1.4 824
16QAM 1.34 1.10
QPSK 3.09 2.71
3 824
16QAM 3.10 2.70
QPSK 5.40 452
LTE 5 824
Band 26 16QAM 5.36 4.53
QPSK 10.34 8.99
10 824
16QAM 10.24 8.99
QPSK 15.21 13.49
15 824
16QAM 14.95 13.41
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26dB Bandwidth
Test mode: LTE Band 26

1.4M BW QPSK Low ch.

1.4M BW 16QAM Low ch.

Spectrum |“3-’ Spectrum [
Raf Lovel 30.00 d8m  Offsat 0,51 dB & RBW 30 kHz Ref Lovel 30.00 d8m  Offsot 0,51 dB & RBW 30 kHz
[ art 40de  SWT A3.3 5 & VBW 100 kHz Mode Auto FFT [ art 40de  SWT A3.3 5 & VBW 100 kHz Mode Auto FFT
TOF TOF
[@ 1Pk view [@ 1Pk view
T 17,06 dfim| T 15.49 dfim|
1 B15.15 MHr 1 E FATA0 MHr
20 a 315. 15100 MH. 20 da ~ 114 I..r o Il:
et - i 26.00 di|
W f 10 ~ b 10208700000 MHz
) { 612.9]
0 — ') 0 di — -
-10 ¢am ?"f - -10 cam f
20 a8 —t S 20 g8 A
ey "\ L T A
o ™ | e - oyl s 'Y
S S —_— LA e
503t . 20,0
40 ci 40 ci
50 di 50 di
50 &n 50 &n
GF B14.7 MHz 1001 pts Span 3.5 MHz GF B14.7 MHz 1001 pts Span 3.5 MHz
Marker Marker
Type | Ref | Trc | X-valug | Y-value | Function | Function Rosult Type | Ref | Trc | X-valun | Y-value | Function | Function Rosult
My 1 815,151 MHz 17.06 dém ndB gown 1.3077 MHz M| 1 B14,2074 MHz 15.43 dim ndi down 1.3267 Mz
T1 1 B14.0462 MHz -8.96 dbm ndB 26,00 db T1 1 B14.0392 MHz 10.39 diem ndB 26,00 db
T2 1 B15,3538 MHz -8.81 dim q factor 6234 T2 1 B15, 3678 MHz ~10.54 dBm q factor 612.9
. .
1.4M BW QPSK High ch. 1.4M BW 16QAM High ch.
o f r (o
Spectrum | [= Spectrum | (=)
Rof Lavel 30.00 com  Offset 0,51 0B e RBW 30 kHz Ref Lavel 30,00 dBm  Offset 0,51 06 = RBW 30 khz
[ art 40de  SWT A3.3 5 & VBW 100 kHz Mode Auto FFT = At 40 d8 BWT 63.3 s & VBW 100 kH:  Mode Auto FFT
TOF TOF
[@ 1Pk view [@ 1Pk View
I CITEY] 16,66 dim| mi[1] 15.05 dRm
1 1 B23.62870 MHr A23. 71960 MHz|
" | I 26.00 dB) . ity 26.00 B
i0 | i i 1242700000 MHz o A i i . Mhats 1349700000 MHz
7 Q factor| 613.4 | Q factor, 6103
0ds — : 0 de -
-10 cm .!r’ : -10 dB L
20 di S iy - 20 din —— e
poernr | S . R il "
g o
40 ci 40 di
50 di -50 di:
50 db 50 di
GF B23.3 MHz 1001 pts Span 3.5 MHz GF 823.3 MHz 1001 pts Span 3.5 MHz
Marker Marker
Type | Ref | Trc X-valug ¥-valug Function Function Result T Ref | Trc X-valug ¥-value Function Function Result
LYpa _IYpa
My 1 §23.6287 MHz 16.66 dbm ndi down 1.3427 MHz M| 1) §23.7196 MHz 15.05 dBm | ndd down | 1.3497 MHz
T1 1 B22,6207 MHz -9.23 dbm ndB 26,00 db T1 1 B22,6217 MHz -11.06 dBm ndB 26.00 dis
T2 1 B23,9713 MHz -9.32 dim q factor 6134 T2 1 23.9713 MHz -10.81 dBm G factor £10.3
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3M BW QPSK Low ch. 3M BW 16QAM Low ch.

r r
Spectrum | [ﬂg,l Spectrum | [n_?]
Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 50 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 50 kH:
po Att 40d8 BWT 3795 & VBW 200 kHz  Mode Auto FFT po Att 40d8 BWT 37.0 ps & VBW 200kHz  Mode Auto FFT
TOF TOF
@17k view @17k view
TR 14,98 dBm| [ITEY] 13,94 dBm|
i A B16.67630 MHZ| i B14.91560 MHZ|
b nda 'y 26.00 B b i 26.00 B
i e e ot Y 2. 006900000 MHz it PP 18 R N Bserton sty 2.094400000 MHz
T Q factor '|I 264.6] T Qfactor | 263.4
| \ | \
0 dem 1 T 0 dem f 1_
-10 dB 5 - -10 dB 7
/s / \
-20 din — b . -20 din E .
S R TN S 7 T
P M I P e e T S,
A30dbe fa 0.4 L SR
-40 dis -40 dis
-50 db -50 db
-60 di -60 di
CF 815.5 MHz 1001 EES BEﬂn 7.5 MHz CF 815.5 MHz 1001 EES BEﬂn 7.5 MHz
Marker Marker
_Type | Ref | Trc | ¥-walun 1 Y-value | Function | Function Result _Type | Ref | Trc | ¥-walug 1 Y-value | Function | Function Result
LLH | i 816.6763 MHz 14,98 dém | ndd down | 3.0869 MHz LLH | i §14.9156 MHz 13.94 dém | ndd down | 3.0944 MHz
T1 | 1 813.964 MMz =10.94 dém ndi. 26.00 dB T1 | 1 813.9565 MMz =12.31 dém ndi. 26.00 dB
T2 1 £17.0509 MHz -11,20 dém Q factor 264.6 T2 1 817.0509 MHz -12.12 dém Q factor 2634

3M BW QPSK High ch. 3M BW 16QAM High ch.

r&'»'r"-‘\-|.’|m| ] [@] r?’»‘r--.‘q.’um ] [@]

Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 50 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 50 kH:
po Att 40d8 BWT 3795 & VBW 200 kHz  Mode Auto FFT po Att 40d8 BWT 37.0 ps & VBW 200kHz  Mode Auto FFT
TOF TOF
@17k view @17k view
mif1] 14.03 dBm| Mi[1] 14.30 dBm)
i B21.BOIE0 MHZ| i 62285960 MHz|
b T i 26.00 B b T ndi 26.00 B
" B o LTI Gy S 2.116900000 MHz D st _-,,__,,...\‘,_..\gﬁ._.-,_\_w 9. 109400000 MHz
T Qfactor | 263.7] 7 Qfactor | 264.6)
0 dem 4 i 0 dem T Y
-10 dB 5 v ~10 dB v
-20 dir e -20 dir
Mg s e A
N, o, R el i,
|20 chsn g
-40 dis -40 dis
-50 dg: -50 dg:
-60 di -60 di
GF B22.5 MHz 1001 pts Span 7.5 MHz GF B22.5 MHz 1001 pts Span 7.5 MHz
Markar Markar
_Type | Ref | Trc | ¥-walun 1 Y-value | Function | Function Result _Type | Ref | Trc | ¥-wvalun 1 Y-value | Function | Function Result
LLH | i §21.8032 MHz 14,83 dém | ndd down | 3.1169 MHz LLH | i §22.8596 MHz 14,30 dém | ndd down | 3.1094 MHz
T1 | 1 B20.964 MMz =10.92 dém ndi. 26.00 dB T1 | 1 820.9491 MHz =11.92 dém ndi. 26.00 dB
T2 1 £24,0809 MHz -11,28 dém Q factor 263.7 T2 1 £24,0584 MHz -11.69 dém Q factor 264.6
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5M BW QPSK Low ch.

5M BW 16QAM Low ch.

(=)

r r
Spectrum ] [‘-'3“' Spectrum ]
Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 100 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 100 kHz
po Att 40d8  BWT 19 p5 & VBW 300 kHz Mode Auto FFT po Att 40dd  BWT 19 ps & VBW 300 kH:  Mode Auto FFT
TOF TOF
@17k view @17k view
mi[1] 16.72 dBm| Mi[1] 15.03 dBm|
n B15.6510 MHZ| e B17.8990 MHz|
b X B 26.00 dB b 26.00 dB
PUIREAR W VIR N ) 0 . ey L T e ? £ .
- i B \ 5. 345000000 MHz it ! \ 5. 270000000 MHz
T Qfactor | 152 .6 | Qfactor | 155.2]
0 dim / . 0 dim .'I T
-10 o - -10 o -
<20 dpr — - L <20 dar = T
Yo P S [ POl IS 2 v P
55 - WO uill (o
-40 dis -40 dis
-50 db -50 db
-60 die -60 die
CF 816.5 MHz 1001 pts Bpan 12.5 MHz CF 816.5 MHz 1001 pts Bpan 12.5 MHz
Markar Markar
_Type | Ref | Trc | ¥-walun 1 Y-value | Function | Function Result _Type | Ref | Trc | *-wvalun 1 Y-value | Function | Function Result
M| TN B15.651 Mz 16.72 dom | ndB down | 5,345 MHz [ZF} TN 817.899 MHz 15,63 dém | noB down | 5.27 MHz
T1 | 1 813.828 MHz =9.13 dBém nd 26.00 dB T1 | 1 813.865 MHz =10.04 dBm nd 26.00 dB
T2 1 819.172 MHz -9,17 dém Q factor 152.6 T2 1 £19.135 MHz -5.99 dém Q factor 155.2

5M BW QPSK High ch.

5M BW 16QAM High ch.

(=)

r r
Spectrum ] [‘-'3“' Spectrum ]
Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 100 kHz Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 100 kHz
po Att 40d8  BWT 19 p5 & VBW 300 kHz Mode Auto FFT po Att 40d8  BWT 19 p5 & VBW 300 kHz Mode Auto FFT
TOF TOF
@17k view @17k view
16,09 dim| [ITEY] 14,908 dBm|
a5 i B0, 7010 MHZ| i BEDABG0 MHZ|
b 2y : 26.00 B b 26.00 B
¥ e iita i i 5. 320000000 MHz i, 5257000000 MHz
10 10
T \ 154.3) | 156.6
| \ { \
0 o 1 0 dem 7 -
-10 dB: -+ X -10 dB: ¥
£ L %
= — -20 din £
TN s L P, i P e
e I . \\“ P i it it P A
-40 dis -40 dis
50 di: 50 di:
-60 die -60 die
GF B21.5 MHz 1001 pts Span 12.5 MHz GF B21.5 MHz 1001 pts Span 12.5 MHz
Markar Markar
_Type | Ref | Trc | ¥-wvalun 1 Y-value | Function | Function Result _Type | Ref | Trc | ¥-wvalun 1 Y-value | Function | Function Result
M| TN 820,701 MHz 16,09 dém | ndB down | 5,32 MHz [ZF} TN 823,486 Mz 14,96 dém | noB down | 5.257 Mz
T1 | 1 818.853 MHz =10.00 dBm nd 26.00 dB T1 | 1 818.89 MHz =11.05 dBm nd 26.00 dB
T2 1 §24.172 MH2 -5.83 dém Q factor 154.3 T2 1 B24.147 MH2 -10,96 dBém Q factor 156.6
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10M BW QPSK Mid ch.

10M BW 16QAM Mid ch.

(=)

L JL J

s s
Spectrum ] [‘-'3“' Spectrum ]
Ref Lovel 30.00 dBm  Offset 0.51 dB & RBW 200 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 200 kHz
bo Ate 408 BWT 189 ps @ VBW 1 MH:  Mode Auto FFT be At 4008 BWT 180 ps @ VBW  1MH:  Mode Auto FFT
TOF TOF
@17k view @17k view
TR 15,00 dRm] [ITEY] 14,70 dBm|
i B21.7970 MHZ| i B22.7460 MHz|
b i 26.00 B b i 26.00 dB
- et | A e e, 101 MMz m B e L »‘—-‘M»-m‘_o‘\x -~ 10.190000000 Mz
T Q factor 79.5) i Qfactor | 80,7
0 dem : - 0 dem 0 T
i A
-10 dB: 5 3 -10 i r
/ \ y N
<20 dor = - <20 dor L s
v = e - 7 o
PRI Baiaass 'SR N T, (P A
30,884 30 e s
40 dis L40 dis
-50 di -50 di
50 di 50 di
GF 819.0 MHz 1001 pts Span 25.0 MHz GF 819.0 MHz 1001 pts Span 25.0 MHz
Marker Marker
_Type | Ref | Trc | *-walug 1 Y-value | Function | Function Result _Type | Ref | Trc | ¥-walun 1 Y-value | Function | Function Result
M1 1] 821,797 MHz 15.03 dBm | ndd down | 10.34 MHz M1 1] B22.746 MHz 14,70 dBm | ndd down | 10.19 MHz
T1 1 £12.905 MHz -10.82 dBm ndB 26.00 dis T1 1 813,93 Mz -11.21 dBm ndB 26.00 dis
T2 1 524,245 MHz -10.88 dBm G factor 75.5 T2 1 824.12 MHz -11.34 dBm G factor 80.7

JL

15M BW QPSK Mid ch.

15M BW 16QAM Mid ch.

(=)

r r
Spectrum ] [‘-'3“' Spectrum ]
Ref Lovel 30.00 dBm  Offset 0.51 dB & RBW 300 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 300 kHz
fo At 40d8 BWT  18.9 5 @ VBW 1 MHz  Mode Auto FFT fo ane 40d8 BWT 188 ps @ VBW 1 MH: Mode Auto FFT
TOF TOF
@17k view @17k view
Mi[1] 17.05 dim| [ITEY] 14,50 dBm|
i B4, 0850 MHZ| i B0, 2640 MHZ|
e X s 26.00 dB e T s 26.00 dB
. B e e, 14.9 MHz el e 15210000000 MHz
10 f i 10 " em
f Qfactor | 55.4] [} 0 factor 53.9]
o dem .|'I \ .St ,n'l .
-10 dB v -10 dB _ .
/ ! f L
=20 din e - =20 din
—— S v v 1 ~ v vy
P e VS FArAAR )
30 din I 30 din L
A b
S e~
40 o S0
50 di- 50 di:
-60 die -60 die
GF B21.5 MHz 1001 pts Span 37.5 MHz GF B21.5 MHz 1001 pts Span 37.5 MHz
Markar Markar
_Type | Ref | Trc | *-wvalun 1 Y-value | Function | Function Result _Type | Ref | Trc | ¥-wvaluo 1 Y-value | Function | Function Result
M| TN 524,085 MHz 17.05 dém | ndB down | 14,91 MHz [ZF} TN 820.264 MHz 14,58 dbm | noB down | 15.21 MHz
T1 | 1 814.157 MMz -8.75 dBm ndi. 26.00 dB T1 | 1 813.933 MHz =11.52 dBm nd 26.00 dB
T2 1 829.067 MH2 -8,94 dém Q factor 55.3 T2 1 B29.142 MHz -11.48 dBém Q factor 53.9
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Straddle channel

1.4M BW QPSK

1.4M BW 16QAM

3 3
Spectrum ] k2 Spectrum ] e
Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 30 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 30k
po Att 40d8 BWT 6335 & VBW 100kH:  Mode Auto FFT po Att 40d8 BWT 63.3ps & VBW 100k Mode Auto FFT
TOF TOF
@17k view @17k view
mi1] 16,63 dfim| mif1]
L a1 B24.29370 MHZ| 4
e e mdg, 26.00 B e iy 26.00 dBb
10 { ] it SR "l\ 1314700000 MHz - I L.305700000 MHz
Q factor) 6270 7 Q factor| 617.2)
\ |
o dBm - 0 dém 7
-10 dB X -10 dB : =
<20 de - T <20 de L -
e d b SN Y T
| aq eV ST VA PR 1. LS
40 dis 40 dis
-50 db -50 db
-0 di -0 di
CF 824.0 MHz 1001 pts Span 3.5 MHz CF 824.0 MHz 1001 pts Span 3.5 MHz
Marker Marker
Type | Ref | Trc | ¥-wvalug 1 Y-value | Function | Function Result Type | Ref | Trc | ¥-waluo 1 Y-value | Function | Function Result
M1 ]3] §24.2937 MHz 16,63 dBm | nob down | 1.3147 Mz M1 ]3] 24,4021 MHz 15.37 dBm | naB down | 1.3357 MHz
TL | Y 23,3427 Mz -5.22 dBm ndb_| 26.00 di TL | Y 23,3322 MHz -10.51 dBm ndb_| 26.00 di
T2 1 24,6573 MH2 -9.50 dBm Q factor 627.0 T2 1 £24.6678 MHz -10.75 dém Q factor 617.2
r r
Spectrum ] k2 Spectrum ] e
Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 50 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 50 kH:
po Att 40d8 BWT 3795 & VBW 200 kHz  Mode Auto FFT po Att 40d8 BWT 37.0 ps & VBW 200kHz  Mode Auto FFT
TOF TOF
@17k view @17k view
[ITEY] 5,50 dBm| TN 14,34 dBm)|
4 BI2.06600 MHZ| 5 82522660 MHZ|
e i 26.00 dB e i 26.00 B
Pt 2. 006900000 MHz P 2. 101900000 MHz
2 Qfactor | 2666/ s { 266.0|
o dimy o dBm Ill. }
-10 dB i F -10 dB 7 Y
/ % P, \
20 db L -20 db ~
i ol e, | P ey L, T
1t v — A e,
40 dis 40 dis
-50 db -50 db
-0 di -0 di
CF 824.0 MHz 1001 pts Span 7.5 MHz CF 824.0 MHz Span 7.5 MHz
Marker Marker
Type | Ref | Trc | ¥-wvalun 1 Y-value | Function | Function Result Type | Ref | Trc | *-wvalun 1 Y-value | Function | Function Result
M1 ]3] 522,966 MHz 15.58 dBm | naB down | 3.0869 MHz M1 1] §25.2208 MHz % ndd down | 3.1019 MHz
T1 | Y 22 4565 Mz =10.55 dam ndd | 26.00 dib T1 | Y B22 464 Mz ndd | 26.00 di
T2 1 525 6435 MHz -10.21 dém Q factor 266.6 T2 1 25 GASE MH2 Q factor 266.0

5M BW QPSK

5M BW 16QAM

=
Spectrum ]

Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 100 kHz

(=)

=
Spectrum ]
Raf Lavel 30,00 dem

Offset 0.51 dé & RBW 100 kHz

po Att 40d8  BWT 19 p5 & VBW 300 kHz Mode Auto FFT po Att 40dd  BWT 19 ps & VBW 300 kH:  Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
TR TR T
o M1 P ) MHz|
do nds Ty do el 26.00 4B
10 | ] ] Pl | i 5.0 it Mateltisted bl Lot as 5257000000 MHz
7 0 factor | Qfactor | 153.4
0 deie f 0 dim T -
-10 dB - -10 dB -
=20 P - ™ 20 - =,
pof e T et AT NP PRV P,
+£5 dan L i .
40 di 40 di
-50 di: -50 di:
50 di. 50 di.
GF B24.0 MHz 1001 pis Span 1%.5 MHz GF B24.0 MHz 1001 pis Span 1%.5 MHz
Marker Marker
Type | Ref | Trc | *-walun 1 Y-value | Function | Function Result Type | Ref | Trc | ¥-walun 1 Y-value | Function | Function Result
M1 1] §25.973 MHz 15.53 dBm | ndd down | 5.395 MHz M| 1] 821.852 MHz 15.16 dBm | ndd down | 5.357 MHZ
T1 1 £21.303 MHz -10.41 dBm ndB | 26.00 di T1 1 821,315 MHz ~10.75 dBm ndB | 26.00 dis
T2 1 526697 MHz -10,35 dBm G factor 183.1 T2 1 826 672 MHz -10.72 dBm G factor 1534

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIR001-003/3

KP20-06768




KCTL KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR21-SRF0019

Page (24) of (59)

KCTL

10M BW QPSK

10M BW 16QAM

s s
Spectrum ] k2 Spectrum ] e
Ref Lovel 30,00 dbm  Offset 0.51 06 = RBW 200 ihs Ref Lovel 30,00 dem  OFsot 051 06 @ RBW 200 (ht
be At 4008 BWT 180 ps @ VBW  1MH:  Mode Auto FFT b At 4003 BWT 18.9ps @ VBW 1MH:  Mode Auto FFT
TOF TOF
[@ 1Pk view [@ 1Pk view
] 15.20 dBm W] T+.29 dbm
i _ B26. 0480 MHz| 2 B25.4240 MHz|
i pdes 26.00 dB AU T hdes 26.00 dB
D oo | eI, 10.2 MHz i RO, DT P o, o Ty 10, 240000000 MHz
] Qfactor | 79.9 T Qfactor | 80,6
0 dem - - 0 : T
A .I
-10 o -10 o
20 .dn i — -20 di —f :
P e e Wb A
S 308
40 di: 40 di:
60 de 60 de
| CF 824.0 MHz 1001 pts Span 25.0 MHz | CF 824.0 MHz 1001 pts Span 25.0 MHz
Marker Marker
Type | Ref | Trc | *-wvaluo 1 Y-value | Function | Function Result Type | Ref | Trc | ¥-walun 1 Y-value | Function | Function Result
M | 1 526.048 Mrz 15.20 d8m | o8 down | 10.34 MRz M | 1 525,424 Mnz 14.29 d8m | o8 down | 10.24 MRz
T1 [ 818.93 MHz -10.84 dém nde | 26.00 d& T1 [ 818.93 MHz -11.68 dém nde | 26.00 de
T2 1 829.27 Mz -10.87 dém q facter 79.5 T2 1 829.17 Mz -11.93 dém q facter 80,6
L N ] [ IEE) L )i ) [T —

15M BW QPSK

15M BW 16QAM

r r
Spectrum ] k2 Spectrum ] e
Ref Lovel 30.00 dBm  Offset 0.51 dB & RBW 300 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 300 kHz
(SR 40c8 BWT 1B.9ps & VBW 1 MH:  Mode Auto FFT fo ane 40c8 BWT 1B.9 ps & VBW 1 MH:  Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
mi[1] 15,42 dBm| mi[1] 14.35 dBm|
s B25.9860 MHz| s B2ZE 8330 MHz|
AU ¥ nds 26.00 dB AU “'mlf 26.00 dB
D I e T S Rkl | Y 15.2 MMz o O it W ¥ P 14.940000000 MHz
J.' qQ factor '| 54.3 | qQ factor 'l 55.4
\ |
o dBm 0 e
17 1) ] ¥
-10 dB 4 - -10 dB /
/ Y
/ g f |
-20 di = e x20 ] -
WL, St M Wi e’ L N P LR Ry &
-0 df 30 dBmtfat
e 3
40 di rea i
-50 db -50 db
-0 di -0 di
GF B24.0 MHz 1001 pts Span 37.5 MHz GF B24.0 MHz 1001 pts Span 37.5 MHz
Marker Marker
Type | Ref | Trc | ¥-wvalun 1 Y-value | Function | Function Result Type | Ref | Trc | *-wvalun 1 Y-value | Function | Function Result
M1 ]3] 525,986 MHz 15.42 dBm | nab down | 15.21 MHz M1 1] §28.833 MHz 14,35 dBm | naB down | 14,548 MHz
T1 | Y B16.358 Mz =10.35 dam ndd | 26.00 db T1 | Y B16.507 Mz =11.38 dém ndd | 26.00 dib
T2 1 831567 MHz -10,37 dém Q factor 54.3 T2 1 831455 MHz -11.73 dém Q factor 554
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99% Occupied Bandwidth
Test mode: LTE Band 26

1.4M BW QPSK Low ch.

1.4M BW 16QAM Low ch.

Spectrum

|“,? Spectrum Il"?
Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 30 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 30 kH:
= At 40 d8 BWT 63.3 s & VBW 100 kH:  Mode Auto FFT = At 40 d8 BWT 63.2 y5 & VBW 100 kH: Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
mil1] mil1]
20 ds Yo By 20 ds Yo By
T Soa
PSP CPTRRRTY, [, RN U, P ki e b
10 gB . E 10 gB =f 2
| \ i
/ 1 f
\
10 di 10 di
20 = = vic
A M, =
e s ey ="
40 dim 40 dm
S0 S0
40 dbs 40 dbs
CF 814.7 MHz 1001 pts HSpan 3.5 MHz CF 814.7 MHz 691 pts
I J - e

Span 3.5 MHz
“ ]

1.4M BW QPSK High ch.

1.4M BW 16QAM High ch.

Spectrum Il"? Spectrum 'l‘.'j,"|
Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 30 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 30 kHz
= At 40 d8 BWT 63.3 s & VBW 100 kH:  Mode Auto FFT = At 40 d8 BWT 633 s & VBW 100 kH:  Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
Mi[1) Mi[1) 20.52 dBmn|
B24.1400 Hz
20 ds Yo By 0 e Yo By 1.101398601 MMz
Pt A o Nty r e " "
10 o < v 10 + 4
\ | 1
\ [
\ /
10 di 10 di
f
i3 |
¥ \ T T
P - VLA
Bl e
40 dim 40 dm
S0 S0
40 dbs 40 dbs
CF B23.3 MHz 1001 pts Span 3.5 MHz CF B23.3 MHz 1001 pts

Span 3.5 MHz
“ ]
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3M BW QPSK Low ch.

3M BW 16QAM Low ch.

- i - i
Spectrum | (=] | (spectrum ) =
Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 50 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 50 kH:
po Att 40d8 BWT 3795 & VBW 200 kHz  Mode Auto FFT po Att 40d8 BWT 3795 & VBW 200kH:  Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
mi[1] 12,70 déim)| mi[1] 71,34 dBm)|
81478520 MHz B17.1750 MHz
20 das c By 2, 704795205 MHZ 20 das © By 2, 713458755 MHZ
L PRT T ST v e L WL P | PSR T o T e Y
10 o j ﬁl- 10 i, y e u A
| | ! |
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oy oy Wrdn, ¥
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~40 dBm ~40 dBm
<50 din -50 dis
40 di 40 di
CF B15.5 MHz 1001 pts ainn 7.5 MHz CF 8155 MHz 691 pis ainn 7.5 MHz
L Ji J L Ji J
3M BW QPSK High ch. 3M BW 16QAM High ch.
= r = r
Spectrum | (=] | (spectrum ) =
Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 50 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 50 kH:
po Att 40d8 BWT 3795 & VBW 200 kHz  Mode Auto FFT po Att 40d8 BWT 3795 & VBW 200kH:  Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
mi[1] 74,64 dBm| mi[1] 18,99 déim|
A20.50000 MHz 824.17500 MHz
20 das © By 2,712207712 MHz 20 das © By 2,697302697 MHz
sl e Ak e e .. L b e e g B
10 i i 10 i ¥
i |
| | .: II
0 T 0 T
J \
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\ f ™
20 d f 4 20 df f =
o8 - ~ ~20 din -
A i fpeany A et - o}
R o L ikl by A . - s
kP ¥ =
~40 dBm ~40 dBm
50 d 50 d
40 di 40 di
CF 822.5 MHz 1001 pts HSpan 7.5 MHz CF 822.5 MHz 1001 pts HSpan 7.5 MHz
L Ji - h L Ji - h

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/3

KP20-06768



KCTL KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR21-SRF0019

Page (27) of (59)

KCTL

5M BW QPSK Low ch.

5M BW 16QAM Low ch.

- i - i
Spectrum | (=] | (spectrum ) =
Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 100 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 100 kHz
po Att 40d8  BWT 19 p5 & VBW 300 kHz Mode Auto FFT po Att 40dd  BWT 19 5 & VBW 300 kHz Mode Auto FFT
TOF TOF
@ 1Pk View @ 1Pk View
mi[1] 16,15 déim| mi[1] 11.22 dém)|
B18.5000 MHz 1 100 MM,
20 das £ Byt 1. 545454545 MHZ 20 das © By +,.532067093 MHZ
- - A m P
'{-“-‘.Vm e B TR L ‘r,n B A Tas LAWY L vy
10 ] 4 10 oB v LI
| 1 | \
\ |
° Ly L ] T l\
-10 di -10 di -
¥
e ~20 din /
ey T | PV
_ s 1 i L Y e
- 45 de
~40 dBm ~40 dBm
-50 df -50 df
40 df 40 df
CF 816,5 MHz 1001 pts Enan 12.5 MHz CF 816,5 MHz 1001 pts
Ji

8pan 12.5 MHz

5M BW QPSK High ch.

5M BW 16QAM High ch.

=
Spectrum ]

Rof Laval 30.00 dém
b At

Offset 0.51 dB & RBW 100 kHz
40ds  BWT 19 y5 & YBW 300 kH:  Mode Auto FFT

=
Spectrum ]

(=]

Rof Laval 30.00 dém
b At 40 da

Offset 0.51 dB & RBW 100 kHz
BWT 19 ps & VBW 300 kH:  Mode Auto FFT

TOF TOF
(@ 17k View (@ 17k View
mi[1] mi[1] 11,41 deim|
24,2100 MHz
20 das c By 20 das © By +. 520479520 MHZ
PETNPETYS LR, RPN Se— PP L ST, R 7 S
10 oB 8 !I 10 oB L
I [
/ | \
0 o T
=10 di L .10 d \".
o r ~20 dén '
S el TN P A A P
¢ L P wnirdprd ™ N A
v [l A
~40 dBm ~40 dBm
50 d 50 d
£0 d £0 d
CF B21.5 MHz CF B21,5 MHz

1001 pts Span 12.5 MHz
Jh J

1001 pts

Bpan 12.5 MHz
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10M BW QPSK Mid ch.

10M BW 16QAM Mid ch.

- i - i
Spectrum | (=] | (spectrum ) =
Ref Lovel 30.00 dBm  Offset 0.51 dB & RBW 200 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 200 kHz
(SR 40c8 BWT 1B.9ps & VBW 1 MH:  Mode Auto FFT fo ane 40c8 BWT 1B.9 ps & VBW 1 MH:  Mode Auto FFT
TOF TOF
@17k view @17k view
mi[1] 14,18 déim)| mi[1] 13.92 déim)|
22,0000 MHz 024, 3500 MHz
20 das v 9.015964016 MHZ 20 das © By 8,991008991 MHz
T e Nt AT —"'. T3 rPrn A e R
10 4 10 o 7 ;
| | |
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o { T o T T
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. A i o \ e e
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/ v
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-50 df -50 df
40 £0 d
CF B19.0 MHz CF B19.0 MHz

1001 pts Span 25.0 MHZ
Jh

1001 pts Span 25.0 MHZ
Jh J

15M BW QPSK Mid ch.

15M BW 16QAM Mid ch.

=
Spectrum ]

Rof Laval 30.00 dém
b At

Offsot 0.51 dB & RBW 300 kHz
40d8 BWT 189 s @ VBW 1 MHT  Mode Auto FFT

=
Spectrum ]

Rof Laval 30.00 dém
b At

Offsot 0.51 dB & RBW 300 kHz
40d8 BWT 189 s @ VBW 1 MHT  Mode Auto FFT

TOF TOF
[@ 1Pk View [@ 1Pk View
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[+
20 db: —Oce By 13,4490 20 db: c By
P B N e
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] ] - -
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Span 37.5 MHZ
JL J
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Straddle channel

1.4M BW QPSK

1.4M BW 16QAM

- = - =
Spectrum | = Spectrum | =
Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 30 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 30 kHz
po Att 40d8 BWT 6335 & VBW 100kH:  Mode Auto FFT po Att 4008 BWT 63.3ps & VBW 100kHz  Mode Auto FFT
TOF TOF
@17k view @17k view
mi[1] 14,90 déim)| mi[1] 14,41 deim|
62414000 MHz 624.14000 MHz
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= = = =
Spectrum | = Spectrum | =
Ref Lovel 30.00 dém  Offset 0.51 dB & RBW 50 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 50 kH:
po Att 40d8 BWT 3795 & VBW 200 kHz  Mode Auto FFT po Att 40d8 BWT 37.0 ps & VBW 200kHz  Mode Auto FFT
TOF TOF
@17k view @17k view
mi[1] 14,04 deim)| mi[1] 12,16 déim|
#24.17500 MHz #24.17500 MHz
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CF 824.0 MHz 1001 pts ainn 7.5 MHz CF 824.0 MHz 1001 pts ainn 7.5 MHz
L J L Ji

5M BW QPSK

5M BW 16QAM

=
Spectrum ]

Rof Laval 30.00 dém
b At

(=)

Offset 0.51 dé & RBW 100 kHz

=
Spectrum ]

(=)

Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 100 kHz
40d8  BWT 19 p5 & VBW 300 kHz Mode Auto FFT po Att 40dd  BWT 19 ps & VBW 300 kH:  Mode Auto FFT
TOF TOF
@17k view @17k view
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10M BW QPSK

10M BW 16QAM

- i - i
Spectrum | = Spectrum | =
Ref Lovel 30.00 dBm  Offset 0.51 dB & RBW 200 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 200 kHz
= At 40 d8 BWT 18.9 ps & VBW 1MHz  Mode Auto FFT = At 40 d8 BWT 18.9 ps & VBW 1MHz  Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
mi[1] 13,04 dém)| mi[1] 10,77 déim|
024.3500 MHz 024.3500 MHz
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15M BW QPSK

15M BW 16QAM

L JL

= r = r
Spectrum | = Spectrum | =
Ref Lovel 30.00 dBm  Offset 0.51 dB & RBW 300 kHz Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 300 kHz
(SR 40c8 BWT 1B.9ps & VBW 1 MH:  Mode Auto FFT fo ane 40c8 BWT 1B.9 ps & VBW 1 MH:  Mode Auto FFT
TOF TOF
@17k view @17k view
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7.3. Spurious Emissions at Antenna Terminal

Test setup
. Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit

According to §90.691(a), Out-of-band emission requirement shall apply only to the “outer” channels
included in an EA license and to spectrum adjacent to interior channels used by incumbent
licensees. The emission limits are as follows:

(1) For any frequency removed from the EA licensee’s frequency block by up to and including 37.5
kiz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at
least 116 Log+o(f/6.1) decibels or 50 + 10Log1o(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the block in
kilohertz where f is greater than 12.5 Klz.

(2) For any frequency removed from the EA licensee’s frequency block greater than 37.5 kifz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency
removed from the center of the outer channel in the block in kilohertz and where f is greater than
37.5 Kiz.

Test procedure
971168 D01 v03r01 - Section 6
ANSI 63.26-2015 — Section 5.7

Test settings

1)  Start frequency was set to 30 Mz and stop frequency was set to at least 10t the
fundamental frequency.

2)  Detector = RMS

3)  Sweep time = auto couple.

4)  Trace mode = trace average

5)  Allow trace to fully stabilize.

6) Please see test notes below RBW and VBW settings.

Notes:

1. Compliance with these provisions is based on the use of measurement instrumentation employing
a resolution bandwidth of 100 kiz or greater for frequencies less than 1 Gz and 1 Mz or greater for
frequencies greater than 1 (lz.

The emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all emissions
are attenuated at least 26 dB below the transmitter power.
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Test results
Test mode: LTE Band 26

1.4M BW QPSK Low ch.

1.4M BW 16QAM Low ch.

Specrom (=] | (spectrum [=
Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 1 MH:z Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 1 MH:z
po Att 40d8 BWT 32.1ms & VBW I MH: Mode Auto Sweep [ ALt 40dd BWT 32.1ms & VBW 3IMH: Mode Auto Sweep
SGL Count 100,100 TOF SGL Count 100,100 TOF
[@ 1Fm AvgPwr [@ 1Fm AvgPwr
mi1] mi1]
B
0 db: m2[1] 0 db m2[1]
6.5
10 10
10 diam- 10 dim+
30 ——- — -30 T =
I
o —- . i . P —-
S0 S0
40 d: 40 d:
Start 0.0 MHz 32001 pts Stop 100 GHz Start 0.0 MHz 32001 pts Stop 100 GHz

1.4M BW QPSK High ch.

1.4M BW 16QAM High ch.

Spectrum (=] | [spectrum =)
Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 1 MH:z Ref Loval 30.00 dém  Offset 0.51 d8 & RBW 1 MH:z
po Att 40d8 BWT 32.1ms & VBW I MH: Mode Auto Sweep [ ALt 40dd BWT 32.1ms & VBW 3IMH: Mode Auto Sweep
SGL Count 100,100 TOE SGL Count 100,100 TOF
[@ 1Rm AugPwr [@ 1Rm AugPwr
“ mi1] mi1]
E
20 dos m2[1] 0 db m2[1]
6.5
10 o8 10
10 o 10 o
o
" "
] ]
40 d: 40 d:
Start 0.0 MHz 32001 pts Stop 100 GHz Start 0.0 MHz 32001 pts Stop 100 GHz
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3M BW QPSK Low ch.

3M BW 16QAM Low ch.
e — —
Spectrum | L3 Spectrum | S
Rof Lovel 30,00 dem  OFfset 051 08 w RBW 1 iz #of Lovel 30,00 dém  Offsot 0.51 G = RBW 1 Mz
po ARt 40d8 BWT 32.1ms & VBW 3 MHz  Mode Auto Sweep po ALt 40d8 BWT 321ms & VBW 3 MH:  Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@ 1Rm AvgPwr [@ 1Rm AvgPwr
mif1] 22.00 dBm| mif1] 21.19 dBim|
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20 Mz2[1] 2 20 Mz2[1]
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7.4. Band Edge Emissions at Antenna Terminal

Test setup
o Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit

According to §90.691(a), Out-of-band emission requirement shall apply only to the “outer” channels
included in an EA license and to spectrum adjacent to interior channels used by incumbent
licensees. The emission limits are as follows:

(1) For any frequency removed from the EA licensee’s frequency block by up to and including 37.5
kHiz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at
least 116 Log+o(f/6.1) decibels or 50 + 10Log1o(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the block in
kilohertz where f is greater than 12.5 Kiz.

(2) For any frequency removed from the EA licensee’s frequency block greater than 37.5 iz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency
removed from the center of the outer channel in the block in kilohertz and where f is greater than
37.5 k.

Test procedure
971168 D01 v03r01 - Section 6
ANSI C63.26-2015 — Section 5.7

Test settings
1)  Start frequency was set to 30 Mz and stop frequency was set to at least 10t the
fundamental frequency.
2)  Span was set large enough so as to capture all out of band emissions near the band edge.
3) Setthe RBW > 1% of the emission bandwidth.
4)  Setthe VBW = 3 x RBW.
5)  Set the number of sweep points =2 2 x Span/RBW
6) Detector = RMS
7)  Trace mode = trace average
8)  Sweep time should be auto for peak detection. For RMS detection the sweep time should
be set as follows:
a) If the device can be configured to transmit continuously (duty cycle = 98%),
set the (sweep time) > (number of points in sweep) x (symbol period)
(e.g., by a factor of 10 x symbol period x number of points)
Increasing the sweep time (i.e., slowing the sweep speed) will allow for averaging
over multiple symbols.
b) If the device cannot transmit continuously (duty cycle < 98%), a gated sweep
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shall be used when possible (i.e., gate triggered such that the analyzer only
sweeps when the device is transmitting at full power), set the sweep time >
(number of points in sweep) x (symbol period) but the sweep time shall always be
maintained at a value that is less than or equal to the minimum transmission time

c) If the device cannot be configured to transmit continuously (duty cycle > 98%),
and a free-running sweep must be used, set the sweep time so that the
averaging is performed over multiple on/off cycles by setting the sweep time
> (number of points in sweep) x (transmitter period) (i.e., the transmit on-time +
the off-time). The spectrum analyzer readings shall subsequently be corrected by
[10 log (1/duty cycle)]. This assumes that the transmission period and duty cycle
is relatively constant (duty cycle variation < £2%).

d) If the device cannot be configured to transmit continuously and a free-running
sweep must be used, and if the transmissions exhibit a non-constant duty cycle
(duty cycle variations > +2%), set the sweep time so that the averaging is
performed over the on-period by setting the sweep time > (symbol period) x
(number of points), while also maintaining the sweep time < (transmitter on-time).
The trace mode shall be set to max hold, since not every display point will be
averaged only over just the on-time. Thus, multiple sweeps (e.g., 100) in
maximum hold art necessary to ensure that the maximum power is measured.

9) Allow trace to fully stabilize.

Notes:

1. Compliance with these rules is based on the use of measurement instrumentation employing a
resolution bandwidth of 1 M or greater. however in the 1 M 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 may be employed. The emission
bandwidth is defined as the width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, outside of which all emissions are attenuated
at least 26 dB below the transmitter power.

2. The EUT was setup to maximum output power as its lowest and highest channel with all bandwidth,
modulation and RB configurations.
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Test results
Test mode: LTE Band 26
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15M BW QPSK Mid ch. Upper 1R

W3, 78 A

.
15M BW QPSK Mid ch. Lower 1RB
Spectrum | "!-' Spectrum | "!-'
Hof Lavel 30,00 3 OFSE GE1 30 = WOW 500 Hof Lavel 30,00 3 OFSE GE1 30 = WOW 500
e an A0l e BWT DO m VAW 1MM: Mods Auto Swaep e At A0l e BWT DO m VAW 1MM: Mods Auto Swaep
7

h

1 15,000 Wy I 37.57 dbm |
FTA4% Al | | FTAT Al |

b h Oftset | || m!_! Oftset | Lavrer || Upper
ad) 37,500 kHz | T.518 MHz | -32.05 &@m | £1.10 dbm A 37,500 kHz | T.518 MHz | 5165 @m | -32.13 dbm
Ay 100.000 bz 788 Wz | 3091 dim | a4 81 dbe Ay 100.000 bz 788 Wz | —4T.41 dim | 30,18 dbes

i L X ]
-

15M BW QPSK Mid ch. Upper FR

15M BW QPSK Mid ch. Lower FRB

=

Spectrum |
Hof Lavel 30,00 3 OFSE GE1 30 = WOW 500
Mt w VAW 108 Mode Auto Sweep

| E—

Spectrum |
Hof Lavel 30,00 3 OFSE GE1 30 = WOW 500
W LM Mode Auto Sweep

e A A0 e BWT  Hms VD

15M BW 16QAM Mid ch. Lower 1RB

h
15,000 My I 149 e |
1 FLAB A | 1
el Ditst | Larvvor | [ el Ditst | Larvvor | v
aq) 37.500 kM2 _ 7.519 MHz | -35.93 dm | -35.03 dbm aa) 37.500 kM2 _ 7.519 MHz | -36.52 dm | -35.41 dbm
i 100.000 bz 7588 Mz | -2 05 dim | -31.11 dbs i 100.000 bz 7588 Mz | 3213 dbem 30,81 dbes
! L ) ]

1 1 i 1

5M BW 16QAM Mid ch. Upper 1R

=]

Spectrum |

=]

Spectrum |
Hof Lavel 30,00 3 OFSE GE1 30 = WOW 500
Mt w VAW 108 Mode Auto Sweep

TG

chanesl | Bandwidth | ofst 1 Powise | chanesl | Bandwidth | ofst 1 Powise |
TR (Ra) 13,000 iy I 133 dhn | TEL (Raf) 15,000 Wiz T F1.18 A
T Tanal I 017 dilan | T Tanal I 015 dim
Bandwhih v I Bandwhih I v
A 37,500 kHz | 7518 iz -33.56 dim | 51,40 dbm A 37,500 kHz | 7518 iz | 2303 @m -33.23 dbm
i 100.000 imz 7588 Wz -32 31 dim 723 dbe i 100.000 imz 7 588 Wz | 4781 dim 31.90 db=
I L X ]
-
15M BW 16QAM Mid ch. Upper FRB

Rl Lovel 3000 dhe Offaet 051 Gb w RIW 200 I3
Tmsom VEW  LMHD Mode Ao Sweap

37,78 Al

15M BW 16QAM Mid ch. Lower FR

=]

Spectrum |

=]

Spectrum |
Wl Lovel 30.00 Gie  DFTeL 051 0 w WIW 500 1:
e an 4000 e EWT  I0mim VOW 1M Mode duto Sweap
SGL Count 100,100 ToE
Then Augimr

I T T 1 L]

1,71 A

Rl Lovel 3000 dhe Offaet 051 Gb w RIW 200 I3
e A AN00 e BWT  Mms m VOW 1M Mode Auto Sweep

SaL Count 1007100 ToE
Them Avgimr
T T T 1 W

an i A
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Straddle channel

1.4M BW QPSK Low ch. 1RB 1.4M BW QPSK High ch. 1RB

8

Spectnan i3 Spectnan
R‘-l“'ﬂwﬂ Offsot 0.51 3 & RBW 30 bHs R‘-l“'ﬂwﬂ Offsot 0.51 3 & RBW 30 bHs
- W 2 oms w VAW 100 kH2  Mode Auts FET - W 2 oms w VAW 100 kH2  Mode Auts FET
Sﬂ.c:hmr xm.-:m Tor Sﬂ.c:hmr xm.-:m Tor
T AvgPwe T AvgPwe

13 dier—

|

20

30 B

EC i

a0 e

!:- WEAD M 891 pts
ol Paver

L—gheomel | Semgmicth | Dftyst L

THE (Rel] 3 2735 ot |

To Tetad T 1 1 T8 dim |
Channel Bandwidth Offset Liverar

_ 1 A -1 i - { Hppar
& 37,500 ik 718750 vz 8, T8 dbm | -23.83 dém
it 100000 iz 767600 1z 43 00 dbm -33.67 dim

Bandwidth Offset T Lawrar |

W 37 500 i 718750 iz -24 85 abm

ity 100,000 iz 767500 bz -33 84 b
— —

1.4M BW QPSK Low ch. FRB 1.4M BW QPSK High ch. FRB

gl

Sreanen ] = Sreanen ]

hu-ul'mwan Offswl 05108 = RDW 20 b2 hu-ul'mwan el 051 30 w ROW 50 b
S8 SWT  20ms w VBW 100 HZ  Mode auts IFT S8 SWT  20ms w VBW 100 HZ  Mode auts IFT
sm.cur :uuum [ sm.cur :uuum [

Rvaber

10 dm——|

!:- WEAD M
ol Paver

L (Ret) T
T Tetal I

) 37,500 i 718750 iz -26.13 abm | -25.82 dim i) 37,500 i 718750 iz -26.43 gbm | -25.85 dim

ity 100,000 iz 267 800 1t 25 41 b ~34.32 dim ity 50 500 ik 267,500 iz -3 76 dbm ~34.32 dim

1.4M BW 16QAM Low ch. 1RB 1.4M BW 16QAM ngh ch. 1RB

)

Spectnan | iz Spectnan |
Iﬂl“'ﬂwﬂﬁ Offset 0.51 3% = RRW 30 bk Iﬂl“'ﬂwﬂﬁ Offset 0.51 8 = RBW 30 bk
4008 - W 20 ms = VAW 100 iHz  Mode auts FFT ﬁ.m Woms = VAW 100 kH2  Mode Auts IFT
su.cur 100,100 i su.cur 100,100
Lwghwr

] 57 i
0 M3

10 dm——|

Offyat L

3190 dem
71,40 dsm |
8 1 Ofisee 4 Lowes Sppee ._Bandwidth | Ofisee 4 Lowes ! Sppes
) 37,500 i 718750 iz -26.83 gbm | ~4E.07 dim ] 37,500 i 718750 iz ~aT83 dbm | ~25.12 dim
ity 100,000 iz 267 800 1t 345 dbm | -40.05 dim ity 100,000 iz 267,500 iz -4z 48 b 34,48 dim

1.4M BW 16QAM Low ch. FRB 1.4M BW 16QAM ngh ch. FRB

)

Spectnan i3 Spectnan
R‘-l“'ﬂwﬂ Offsot 0.51 3 & RBW 30 bHs R‘-l“'ﬂwﬂ Offsot 0.51 3 & RBW 30 bHs
- W 2 oms w VAW 100 kH2  Mode Auts FET - W 2 oms w VAW 100 kH2  Mode Auts FET
Sﬂ.c:hmr xm.-:m Tor Sﬂ.c:hmr xm.-:m Tor
T AvgPwe T AvgPwe

T T —m 1 T

Bandwidlh | offset Lawer I upper | Bandwiah | offes | Lawer I upper
& 37,500 ikz 718750 iHr -27.5% abm | ~27.10 dém ) 37,500 ikz 718750 iHr -27.58 gbm | ~27.10 dém
AL 100000 bz TH7S00 dHT -2 55 dbm -25 56 dim AL 100000 bz TH7S00 dHT -2 4 dbm -25 40 dim
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3M BW QPSK Low ch. 1RB 3M BW QPSK High ch. 1RB

@

Spectrum | "!-' Spectrum |
Sl Lavel 30,00 G OFSE GE1 30 = AOW 30 1 Sl Lavel 30,00 G OFSE GE1 30 = AOW 30 1
e an A0 e BWT  DOms m VAW 1001M:  Mods At Swaep e At A0 e BWE  Oms m VAW L00IM:  Mode dut FET

W TT%, 73 diowr
4.1 7500 MK

| sandwidth | Oftuat | Bovinr

3,000 Wy I 3383 gem |
I T2.50 dilan | I
brihth offsat I Lavor I Upgpar Channel | Bandwiath offsat I Lavver I Upgpar
g | 37,500 iz | 1519 iz | 2273 dem | 45,19 dbm g | 37,500 iz | 1519 iz | ~S1.56 dim | 2269 dbm
ainy 100.000 bz 1588 bz | -33.00 i | 4578 dbm ainy [ 100.000 bz 1588 bz | -4 84 i | 270 dbm

i 7 T ¢ T

3M BW QPSK Low ch. FRB 3M BW QPSK High ch. FRB

)
)

Spectrum | Spectrum |
Sl Lavel 30,00 G OFSE GE1 30 = AOW 30 1 Sl Lavel 30,00 G OFSE GE1 30 = AOW 30 1
e an A0 e BWT  DOms m VAW 1001M:  Mods At Swaep e At A0 e BWE  Oms m VAW L00IM:  Mode dut FET

1 sandwidth | ofst 1 Powise | 1 b | ofst 1 Powise
3.000 Wiz T 3108 dim | | 3.000 Wiz T T8 dm |
050 dilan | I I 035 dilan |
brlesth oitsat I Lowor I upgor Channel | Bandwisth oitsat I Lowor I Upgar
A | 37,500 bHz | 1,518 iz | -35.11 dém | 25 41 dbm | 37,500 bHz | 1,518 iz | 2531 dim | 2634 dbm
i [ 100.000 imz 1688 Wz | -34.18 dim | 34 60 dbe i [ 100.000 imz 1688 Wz | -4 44 i | 438 dbem

3M BW 16QAM Low ch. 1RB 3M BW 16QAM High ch. 1RB

Spectrum | "!-' Spectrum | |‘!~'

Rl Lovel 1000 dbe Offaet 051 Gb w ROW 30 13 Rl Lovel 1000 dbe Offaet 051 Gb w ROW 30 13
Tms o VW 100 iH:  Mode Ao Sweap ms o VW 100 M2 Mode auto FET

L]

40 am—
CF 8740 MHE CF 8740 MHE
Povior Povior

chanesl | Bandwidth | ofst 1 Powise | chanesl | Bandwidth | ofst 1 Powise |
TR (Ra) | 3,000 Wy I 3148 g | TEL (Raf) | 3,000 Wy T T101 dm |
T Tanal I I 04D il | T Tanal I I TH08 it |

Chasnel Bandwhih oitsat I Lowor I upgnr Channel | brlesth oitsat I Lowor I upger
A | 37,500 bHz | 1,518 iz | 2374 dim | 50,08 b A | 37,500 bHz | 1519 iz | 5345 cim | 2444 B
i [ 100.000 imz 1688 Wz | -24.70 dtm | 4528 dbs i [ 100.000 imz 1688 Wz | 4978 ditm | 34 54 dbem

)| TSI o ( )|

3M BW 16QAM Low ch. FRB 3M BW 16QAM High ch. FRB

Spectrum | "!-' Spectrum | |‘!~'

Rl Lovel 1000 dbe Offaet 051 Gb w ROW 30 13 Rl Lovel 1000 dbe Offaet 051 Gb w ROW 30 13
e A MDD & BWT  H0ms m VOW 100 M2 Mode Auto Sweep e ant MDD @ BWT  S0ms w VOW 100 M2 Mode Auto FET
100/ SGL Count 100100 T

11 1

T

T T ] L

L]

!cv BT4.0 MHE
Power

!cv BT4.0 MHE
Power

chaneal | chaneal |
TL (Faf) | 3,000 Wy I 70,37 A | TEL (Raf)
T Tanal I I 0.7 divan | T Tanal I
Channel | Bandwisth oitsat I Lowor I upger Channel | Bandwisth oitsat I Lo I .
A | 37,500 bHz | 1,518 iz | -26.58 dim | -27.09 dbm A | 37,500 iz | 1,518 iz | 2674 dBm | 26 68 dbm
i [ 100.000 imz 1688 Wz | -35 &3 dtm | -26 08 db= i [ 100.000 imz 1688 Wz | -38.93 dim | 38 88 dbe
1 1
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5M BW QPSK Low ch. 1RB

5M BW QPSK High ch. 1RB

Spectrum | l'!-'

Rl Lovel 3000 dbe Offael 051 0B w ROW 50 1s
e A 4000 & BWT  I0ms m VOW 200 M2 Mode Auto Sweep

L] W70 A

Spectrum | |‘!~’

Rl Lovel 3000 dbe Offael 051 0B w ROW 50 1s
e A 4000 & BWT  I0ms m VOW 200 M2 Mode Auto Sweep

ﬁl | 100,000 khiz 2.587 Wiz -26 80 dim | £ ;: m ﬁl | 100,000 khiz 2.587 Wiz 45,51 i | :a:::'m
- I ! I ‘ I - I ! I ‘ I
5M BW QPSK Low ch. FRB 5M BW QPSK High ch. FRB
Spectrum | IE] Spectrum | [‘!ﬂ

e A 4000 & BWT  I0ms m VOW 200 M2 Mode Auto Sweep

!cﬁ 240 M2
Power

e A 4000 & BWT  I0ms m VOW 200 M2 Mode Auto Sweep

!cﬁ 240 M2
Power

chaneol | tandvidt Buvive

Rl Lovel 3000 dbe Offael 051 0B w ROW 50 1s
4000 & BWT  I0ms m VOW 200 M2 Mode Auto Sweep

L]

chaneol | tandvidt Buvive
TL (Ral) | 5,000 iy I T5.45 dhem | TL (Faf) | 3000 Pz T 3540 ahm |
T Tatal | I EIELET T Tatal | I FL A A

Channel | beelisth Oftset | Larvrar | Upgar Channel | beelisth Oftset | Lewor | Upgar
ad) | 37.500 kHz 2518 Mz | 2657 Bm | 27,69 dbm ad) | 37.500 kHz 2519 Mz | 2788 Bm | -Z7.47 dbm
Al | 100.000 kriz | 2587 Mz | 34 37 dBm | 2500 dbe ani | 100.000 kriz | 56T Wz | 3446 dBm | 34,77 dbm

)4 J )4 J
5M BW 16QAM Low ch. 1RB 5M BW 16QAM High ch. 1RB

Spectrum | l'!-' Spectrum | |‘!~’

Rl Lovel 3000 dbe Offael 051 0B w ROW 50 1s
4000 & BWT  I0ms m VOW 200 M2 Mode Auto Sweep

e A 4000 & BWT  I0ms m VOW 200 M2 Mode Auto Sweep
T

T T 1 O]

chaneol | Bandwidth | ottt 1 Buwinr | chaneol | Bandwidth | ottt 1 Buwinr |
T (Raf) T .000 Wiz I EELT T (Fal) | .000 Wiz T EECC
T Tatal I I 21,24 it | T Tatal I I 2138 diln |
Channet Bandwidih ofset [ Lavrar I upper Chonnel | michh ofset [ Lavrar I uppar
2 I 37500 iHz | 2508 iz | -28.15 gm | -51.26 dbm 2 I 37500 iHz | 2508 iz | -514 gim | -27.97 dbm
i [ 100.000 bviz | 2587 Wiz | -2 42 gt | a8 B3 b i [ 100.000 bviz | 2887 oz | 4714 g | -27.84 dbem
X ] TSI o X ]
-
5M BW 16QAM Low ch. FRB 5M BW 16QAM High ch. FRB
Spectrum | l'!-' Spectrum | |‘!~’
Rl Lavel 3000 0bm  OF 063 96 = HOW 50 0: Rl Lavel 3000 0bm  OF 063 96 = HOW 50 0:

e an 4000 @ BWT  30mi w VW 2000H:  Mode Auto Sweep
S6L Count 100/100 ToF
| T

jju! 1 T T 1 ) 1
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10M BW QPSK Mid ch. Lower 1RB

10M BW 16QAM Mid ch. Lower 1RB

(=)

Spectrum ]
Ref Loval 30.00 dBm Offsat 0.51 48 & RBW 100 kHz

(=)

Spectrum ]

Rof Laval 30.00 dém Offsat 0.51 d8 & RBW 100 kHz

o At 408 @ BWT  20ms @ VBW 300kH:  Mode Auto Sweep o At 408 @ BWT  20ms @ VBW 300kH:  Mode Auto Sweep
SGL Count 100/100 Toe SGL Count 100/100 TOF
1Rm AvgPwr
| Mi[1] “44.01 dBm| Mi[1] ~45.09 dBm|
20 dim- 500 MHz| 1500 MHz|
\ndﬂm-‘:
0 dim:
-10
20
=30
50 dem —
-60 dim  —
CF B24.0 MHz 1001 E’ SEn 12.0 MMz
Channel Power
Channel | Bandwidth | Offset | Channel | Bandwidth | Offset | Povier
(T1 (Ref) 10,000 MHz | (T1 (Ref) 10,000 MHz | 21.11 dém |
| Tx Tota : : Tx Total _ S | : -11 J
Bondwidth | Offset. 1 Upper _ | Channal _Bondwidth | Offset. 1 weer 1 Uppar _
37.500 khiz | 5.019 MHz | =50.97 dim ad) | 37.500 khiz | 5.019 MHz | -39.59 dbm | =51.57 dim
Alt1 | 100.000 kHz | £.088 MH2 | -46.84 dim_ Al | 100.000 kHz | £.088 MH2 -36.29 dbm | -47.29 dim_
)i§ ] EITE ) )i ] |

10M BW QPSK Mid ch. Upper 1RB

10M BW 16QAM Mid ch. Upper 1RB

&

Spectrum ]

Rof Laval 30.00 dém Offsat 0.51 d8 & RBW 100 kHz
20 ms & VBW 300 kHz

o ALE 40 d8 - BWT
SGL Count 100/100 TOF

Mode Auto Sweep

&

Spectrum ]

Rof Laval 30.00 dém Offsat 0.51 d8 & RBW 100 kHz
20 ms & VBW 300 kHz

o ALE 40 dB - BWT
SGL Count 100/100 TOF

Mode Auto Sweep

Span 12.0 MHz |

Span 12.0 MHz |

Channel Power

Rof Laval 30.00 dém Offsat 0.51 d8 & RBW 100 kHz
20 ms & VBW 300 kHz

o ALE 40 d8 - BWT
SGL Count 100/100 TOF
1Rm AvgPwr

Mode Auto Sweep

Channel | Bondwidth | Offsat | Channel | Bondwidth | Offsat | Powier |
10,000 MHz | (T1 (Ref) 10,000 MHz | 21.42 dim
L wl | Ba bl oOffset | 0 | upper E h _Band bl oOffset | Love | upper i
ad) | 37.500 khiz | 5.019 MHz | -51.48 dbm | =38.60 dim ad) 37.500 khiz | 5.019 MHz | =51.59 dBm | =39.73 dim
Alt1 | 100.000 kHz | £.088 MH2 -47.22 dbm | -34.72 dim_ Alt1 | 100.000 kHz | £.088 MH2 ~47.44 dbm | -35.72 dim_
)i§ ] EITE ) )i ] |
10M BW QPSK Mid ch. FRB 10M BW 16QAM Mid ch. FRB
Spectrum ["E'] Spectrum ["E']

Ref Lavel 30,00 dEm  Offset 0,51 o6 e RBW 100 kHz
e ALE 40 d8 = BWT 20 ms & VBW 300 kHz
SGL Count 100/100 TOF

1Rm AvgPwr

Mode Auto Sweep

Span 12.0 MHz |

Span 12.0 MHz |

offset | v |
21.45 dbm | X
i wl Offset | 0 I ppar E - I ppor E
ad) | | 5.018 MHz | -33.19 dbm | -33.59 dim ad) X | 5.019 MHz -34.74 dbm | -35.32 dim
it | 100.000 kHz | 5,058 MHz -29.37 dbm | -29.88 dim_ Alt1 | 100.000 kHz | 5.088 MHz -31.30 dBm | -31.33 dim_
"
i J i J
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15M BW QPSK Mid ch. Lower 1RB

15M BW 16QAM Mid ch. Lower 1RB

Spectrum ] llgl
Ref Loval 30.00 dBm Offsat 0.51 dB & RBW 200 kHz
e ALE 40 di = SWT 20 ms & VBW 1 MHz
SGL Count 100,100 ToF

1AM AvgPwr

Mode Auto Sweep

(=)

Spectrum ]

Rof Laval 30.00 dém Offsat 0.51 d8 & RBW 200 kHz
b ALL

40 d8 - BWT
SGL Count 100,100 ToF

20 ms & VBW I MHZ  Mode Auto Sweep

mi[1] =39.65 dim|

500 MHz|

~40.73 dBm|
500 MHz|

Mi[1]

Channel | Bandwidth | Offset | Power |
TH1 (Ref) 15,000 MHz | 21.46 dbm |
Tota CRLEEn 3 Tx Total R | 3 1 21.46 dBm | 1
- wl | Bandwidth Offset | ____Channel _Bandwidth | Offset | Lower 1 Upper _
ad) | 37.500 khir | 7.519 MHz | ad) | 37.500 khir | 7.519 MHz | -32.86 dbm | -51.30 dbm
it I 100.000 btz | 7.588 Mz it I 100.000 btz | 7.588 Mz -31.35 dbm | -47.20 dim_
i1 ) i1 ) T

15M BW QPSK Mid ch. Upper 1RB

15M BW 16QAM Mid ch. Upper 1RB

Spectrum ]

Rof Laval 30.00 dém Offsat 0.51 d8 & RBW 200 kHz
20 ms - VAW

o ALE 40 d8 - BWT
SGL Count 100/100 TOF
1Rm AvgPwr

IMHz  Mode Auto Sweep

Spectrum ]

Rof Laval 30.00 dém Offsat 0.51 d8 & RBW 200 kHz
20 ms - VAW

o ALE 40 dB - BWT
SGL Count 100/100 TOF

IMHz  Mode Auto Sweep

Channel Power

Channel Power

SGL Count 100/100 TOF
1Rm AvgPwr

LR Ll War LR Ll
Channel | Bandwidth | Offsat | Po | Channel | Bandwidth | Offsat |
(T1 (Ref) 15.000 MHz | (T1 (Ref) 15.000 MHz |
o Tx
| bl oOffset | Lo I or RN _Band bl oOffset | | upper i
ad) | 37.500 khiz | 7.510 MHz | =51.79 dBm | =31.33 dim ad) | 37.500 khiz | 7.510 MHz | =51.81 dBm | =32.65 dim
LAIEL | 100.000 kHz | 7.588 Mz —42.23 dbm | -30.37 dBm_ LAIEL | 100.000 kHz | 7.588 Mz ~42.60 dbm | -31.08 dBm_
"
)i§ ] EITY ) )i ]
. .
15M BW QPSK Mid ch. FRB 15M BW 16QAM Mid ch. FRB
Spectrum lu? Spectrum lu?
Rof Laval 30.00 dém Offsat 0.51 d8 & RBW 200 kHz Rof Laval 30.00 dém Offsat 0.51 d8 & RBW 200 kHz
e ALE 40cE @ SWT  20ms & VBW 1 MH:  Mode Auto Sweep e ALE 40cE @ SWT  20ms & VBW 1 MH:  Mode Auto Sweep

SGL Count 100/100 TOF
1Rm AvgPwr

| ad) X | 7.518 MHz -38.72 dbm | -37.39 dbm
Alt1 | 100.000 kHz | 7.568 MHz it | 100.000 kHz | 7588 MHz -34.25 dbm | -33.85 dim_
i ) i ) ]
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7.5. Frequency stability

Test setup
Temp & Humidity chamber . Mobile
Divider Test Unit
EUT
Spectrum
Analyzer
Limit

According to §2.1055(a),
The frequency stability shall be measured with variation of ambient temperature as follows:
1) From -30° to + 50° centigrade for all equipment except that specified in paragraphs (a)
(2) and (3) of this section.
2) From -20° to + 50° centigrade for equipment to be licensed for use in the maritime
services under part 80 of this chapter, except for class A, B, and S emergency position
indicating radiobeacons (EPIRBS), and equipment to be licensed for use above 952 i
at operational fixed stations in all services, stations in the local television transmission
service and point-to-point microwave radio service under part 21 of this chapter,
equipment licensed for use aboard aircraft in the aviation services under part 87 of this
chapter, and equipment authorized for use in the family radio service under part 95 of
this chapter.
3) From 0° to + 50° centigrade for equipment to be licensed for use in the radio broadcast
Services under part 73 of this chapter.

According to §2.1055(d),
The frequency stability shall be measured with variation of primary supply Voltage as follows:

1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than
hand carried battery equipment.

2) For hand carried, battery powered equipment, reduce primary supply voltage to the
battery operating and point which shall be specified by the manufacturer.

3) The supply voltage shall be measured at the input to the cable normally provided with the
equipment, or at the power supply terminals if cables are not normally provided. Effects
on frequency of transmitter keying (except for broadcast transmitters) and any heating
element cycling at the nominal supply voltage and at each extreme also shall be shown.

According to §90.213
For mobile devices operating in the 809 to 824 W band at a power level 2 Watts or less, the limit

specified in Table is +2.5 ppm.
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Test procedure
ANSI 63.26-2015 — Section 5.6

Test settings
1)  The carrier frequency of the transmitter is measured at room temperature.

(20°C to provide a reference)

2)  The equipment is turned on in a “standby” condition for one minute before applying power
to the transmitter. Measurement of the carrier frequency of the transmitter is made within
one minute after applying power to the transmitter.

3) Frequency measurements are made at 10°C intervals ranging from -30°C to +50°C.

A period of at least one half-hour is provided to allow stabilization of the equipment at each
Temperature level.
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Test results

Test mode LTE Band 26
Frequency (Hz) 823 300 000
Channel 26783

Deviation limit(FCC)

+0.00025% or 2.5ppm

+22 -30 -20 -10 O

Temperature [°C]

+10 +20 +30 +40 +50 +22 +22

Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (Hz) (ppm) (%)
+22(Ref) | 823,299,995 -4.98 0.0 -0.000001
-30 823,299,994 -5.67 0.0 -0.000001
-20 823,299,995 -5.17 0.0 -0.000001
-10 823,299,995 -4.93 0.0 -0.000001
0 823,299,995 -4.57 0.0 -0.000001
100% 3.85
+10 823,299,996 -3.63 0.0 0.000000
+20 823,299,997 -2.72 0.0 0.000000
+30 823,299,996 -3.84 0.0 0.000000
+40 823,299,996 -4.18 0.0 -0.000001
+50 823,299,995 -5.32 0.0 -0.000001
115% 4.43 +22(Ref) | 823,299,996 -3.72 0.0 0.000000
End point 3.40 +22(Ref) | 823,299,995 -5.05 0.0 -0.000001
Frequency Stability
35
= 25 o m— m— m— — — — — — —
% 1.5
é gz L e e S S S S >
S e
B s
-35
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7.6. Radiated Power (ERP/EIRP)
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from
30 Mz to 1 Gz emissions.

EUT

08 m

> »
% L

3im

The diagram below shows the test setup that is utilized to make the measurements for emission from
1 @z to the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever
is lower.

=l

1 —4m
— Measuremes t—|
Distance
Ant
EUT D%
|

| T
Turntable 1.5m

RF Tgst
Recerver

l__
vy
The diagram below shows the test setup for substituted method.

Antenna mast
Ground plane

d: distance in
meters 1-4 meter

d = 3 meters
0 < > I
I m
S.G Ll
v e —
5

Substituted Half-wave Dipole or Bi-Log Antenna or Horn Antenna

Horn Antenna
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Limit

According to §90.635(b), the maximum output power of the transmitter for mobile stations is 100
watts(20 dBw).

Test procedure

971168 D01 v03r01 - Section 5.2 and 5.8
ANSI 63.26-2015 — Section 5.2
ANSI/TIA-603-E-2016 - Section 2.2.17

Test settings

1)
2)
3)
4)
5)

6)
7)
8)

9)
10)

11)

RBW =1 % to 5 % of the OBW.

VBW = 3 x RBW.

SPAN = 2 x to 3 x the OBW.

Number of measurement points in sweep = 2 x span / RBW.

Sweep time :

1) Auto couple, or

2) 2 [10 x (number of points in sweep) x (transmission period)] for single sweep
(automation-compatible) measurement. Transmission period is the on and off time of the
transmitter.

Detector = RMS

If the EUT can be configured to transmit continuously, then set the trigger to free run.

If the EUT cannot be configured to transmit continuously, then use a sweep trigger with the

level set to enable triggering only on full power bursts and configure the EUT to transmit at

full power for the entire duration of each sweep. Verify that the sweep time is less than or

equal to the transmission burst duration. Time gating can also be used under similar

constraints (i.e., configured such that measurement data is collected only during active full

-power transmissions).

Trace mode = trace averaging (RMS) over 100 sweeps.

Compute the power by integrating the spectrum across the OBW of the signal using the

instrument’s band or channel power measurement function, with the band/channel limits

set equal to the OBW band edges. If the instrument does not have a band or channel

power function, then sum the spectrum levels (in linear power units) at intervals equal to the

RBW extending across the entire OBW of the spectrum.

Allow trace to fully stabilize.
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Notes:

1.

2.

9.

1

On a test site, the EUT shall be placed at 80 cm height on a turn table, and in the position close
To normal use as declared by the applicant.
The test antenna shall be oriented initially for vertical polarization located 3 m from EUT to
Correspond to the fundamental frequency of the transmitter.
. The turntable is rotated through 360°, and the receiving antenna scans in order to determine the
Level of the maximized emission.
. The test antenna shall be raised and lowered again through the specified range of height until the
maximum signal level is detected by the measuring receiver.
. The maximum signal level detected by the measuring receiver shall be noted.
. The EUT was replaced by half-wave dipole (1 Gz below) or horn antenna (1 Gz above) connected
to a signal generator.
The power is calculated by the following formula;
Pd(dBm) = Pg(dBm) — Cable loss (dB) + Antenna gain (dB)
Note. Pd is the dipole equivalent power and Pg is the generator output power into the substitution
antenna.
. The test antenna shall be raised and lowered through the specified range of height to ensure that
The maximum signal is received.
. The input signal to the substitution antenna shall be adjusted to the level that produces a level
Detected by the measuring corrected for the change of input attenuator setting of the measuring
Receiver.
The input level to the substitution antenna shall be recorded as power level in dBm, corrected for
Any change of input attenuator setting of the measuring receiver.
0. The measurement shall be repeated with the test antenna and the substitution antenna
Orientated for horizontal polarization.
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Test results

Test mode: LTE Band 26

Antenna Substitute
Bandwidth | Modulation | | cquency | Pel Gain c.L Level ERP
[Mi] [V/H] [dBi] [dB] [dBm] [dBm] W]
S 814.7 \Y 0.40 5.14 26.64 21.90 0.155
14 M QPSK 823.3 \Y -0.30 5.20 27.23 21.73 0.149
160AM 814.7 \ 0.40 5.14 25.39 20.65 0.116
823.3 \Y -0.30 5.20 26.00 20.50 0.112
QPSK 815.5 \ 0.40 5.15 26.70 21.95 0.157
822.5 \Y -0.30 5.19 2713 21.64 0.146
3M 16QAM 815.5 \ 0.40 5.15 25.31 20.56 0.114
822.5 \% -0.30 5.19 26.25 20.76 0.119
QPSK 816.5 \% 0.40 5.15 26.61 21.86 0.153
5M 821.5 \% -0.30 5.17 27.15 21.68 0.147
16QAM 816.5 \ 0.40 5.15 25.37 20.62 0.115
821.5 \% -0.30 5.17 26.29 20.82 0.121
10M QPSK 819.0 \% -0.30 5.18 27.20 21.72 0.149
16QAM 819.0 \ -0.30 5.18 25.79 20.31 0.107
15 M QPSK 821.5 \% -0.30 5.17 27.25 21.78 0.151
16QAM 821.5 \ -0.30 5.17 26.11 20.64 0.116
Straddle channel
Antenna Substitute
Bandwidth | Modulation Frequency Pol. Gain Gt Level i
[MHz] [V/H] [dBi] [dB] [dBm] [dBm] [W]
QPSK \Y -0.30 5.21 27.32 21.81 0.152
14M 16QAM \Y -0.30 5.21 26.34 20.83 0.121
QPSK \ -0.30 5.21 27.46 21.95 0.157
3M 16QAM \% -0.30 5.21 26.26 20.75 0.119
5M QPSK 824 \% -0.30 5.21 27.37 21.86 0.153
16QAM \% -0.30 5.21 26.22 20.71 0.118
10M QPSK V -0.30 5.21 27.51 22.00 0.158
16QAM \% -0.30 5.21 26.54 21.03 0.127
15 M QPSK \% -0.30 5.21 27.67 22.16 0.164
16QAM \ -0.30 5.21 26.82 21.31 0.135
Note.

1. ERP & EIRP(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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7.7. Radiated Spurious Emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from
30 Mz to 1 Gz emissions.

EUT

08 m

> »
% L

3im

The diagram below shows the test setup that is utilized to make the measurements for emission from
1 @z to the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever
is lower.
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The diagram below shows the test setup for substituted method.

Antenna mast
Ground plane

d: distance in
meters 1-4 meter

d =3 meters
4 D |
lm
S.G L
v e —
S

Substituted Half-wave Dipole of  B;.] og Antenna or Horn Antenna

Horn Antenna
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Limit

According to §90.691(a), Out-of-band emission requirement shall apply only to the “outer” channels
included in an EA license and to spectrum adjacent to interior channels used by incumbent
licensees. The emission limits are as follows:

(1) For any frequency removed from the EA licensee’s frequency block by up to and including 37.5
kHiz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at
least 116 Log+o(f/6.1) decibels or 50 + 10Log10(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the block in
kilohertz where f is greater than 12.5 kilz.

(2) For any frequency removed from the EA licensee’s frequency block greater than 37.5 iz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency
removed from the center of the outer channel in the block in kilohertz and where f is greater than
37.5 Kiz.

Test procedure

971168 D01 v03r01 - Section 6.2
ANSI 63.26-2015 — Section 5.5
ANSI/TIA-603-E-2016 - Section 2.2.12

Test settings
1) RBW=1 kilz for below 1 Gz and 1 M for above 1 Gliz.

2) VBW 23 x RBW.

3)  Detector = RMS

4)  Trace mode = Max hold

5)  Sweep time = Auto couple

6)  Number of sweep points = 2 x span / RBW
7)  Allow trace to fully stabilize.
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Notes:

1

2.

7.

8.

1

. On a test site, the EUT shall be placed at 80 cm height on a turn table, and in the position close

to normal use as declared by the applicant.

The test antenna shall be oriented initially for vertical polarization located 3 m from EUT to

correspond to the fundamental frequency of the transmitter.

. The turntable is rotated through 360°, and the receiving antenna scans in order to determine the
level of the maximized emission.

. The test antenna shall be raised and lowered again through the specified range of height until the
maximum signal level is detected by the measuring receiver.

. The maximum signal level detected by the measuring receiver shall be noted.

. The EUT was replaced by half-wave dipole (1 Gz below) or horn antenna (1 Gz above) connected

to a signal generator.

The test antenna shall be raised and lowered through the specified range of height to ensure that

the maximum signal is received.

The input signal to the substitution antenna shall be adjusted to the level that produces a level

detected by the measuring corrected for the change of input attenuator setting of the measuring
receiver.

. The input level to the substitution antenna shall be recorded as power level in dBm, corrected for
any change of input attenuator setting of the measuring receiver.

0. The measurement shall be repeated with the test antenna and the substitution antenna

orientated for horizontal polarization.
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Test results (Above 1 000 M)
Test mode LTE Band 26
Frequency(Mk) 821.5
Channel 26765
Bandwidth(Mlz) 15
e Frequency | Pol. Alggrnna (ig:;e Sull-):‘tli;:]te Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1628.20 H 8.01 7.34 -60.27 -59.60 -30.00 29.60
QPSK 2442.40 H 9.66 9.02 -56.84 -56.20 -30.00 26.20
3 256.00 H 9.55 10.65 -52.30 -53.40 -30.00 23.40
4 070.20 H 9.88 11.98 -50.80 -52.90 -30.00 22.90
Test mode LTE Band 26
Frequency(Miz) : 824
Channel 26790
Bandwidth(Miz) 15
e Frequency | Pol. Arg:?nna (:z:lse Sult_):\t’i;:]te Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1633.00 H 8.01 7.35 -61.46 -60.80 -30.00 30.80
QPSK 2 449.60 H 9.68 9.04 -56.64 -56.00 -30.00 26.00
3 266.20 H 9.55 10.67 -53.78 -54.90 -30.00 24.90
4 082.20 H 9.91 12.00 -51.71 -53.80 -30.00 23.80
Note.
1. Limit Calculation(dBm)= 43 + 10log(Pwatts])
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8. Measurement equipmen
Equipment Name Manufacturer Model No. Serial No. Next Cal. Date
Biconical VHF-UHF | g0\ waRZBECK VUBA9117 275 22.04.09
Broadband Antenna
Bilog Antenna ETS.LINDGREN 3143B 00228420 21.09.30
Horn Antenna ETS.lindgren 3115 62589 21.07.16
Horn Antenna ETS.LINDGREN 3117 00227509 21.09.23
Horn Antenna ETS.lindgren 3116 00086632 21.02.17
Horn Antenna ETS.lindgren 3116 00086635 21.05.12
: ; Wainwright Instruments| WHKX12-2805-3000-
High pass Filter GmbH 18000-40SS 32 21.08.20
: ; Wainwright Instruments| WHKX10-900-1000-
High pass Filter GmbH 15000-40SS 11 21.08.20
Weinschel
Attenuator ENGINEERING 10 AJ1239 21.05.15
o SONOMA
Broadband Amplifier INSTRUMENT 310N 186280 21.04.03
Amplifier L-3 Narda-MITEQ |AFS5-00101800-25-S-5 2054571 21.08.28
Amplifier L-3 Narda-MITEQ | JS44-18004000-33-8P 2000996 21.01.22
Spectrum Analyzer KEYSIGHT N9040B US55230151 21.07.29
Spectrum Analyzer R&S FSV40 100988 21.12.23*
Spectrum Analyzer R&S FSV30 100807 21.07.29
Power Divider AGILENT 11636B 54456 21.12.31*
Vector Signal R&S SMBV100A 257566 21.07.13
Generator
Signal Generator R&S SMB100A 176206 21.01.21
Wideband Radio R&S CMW500 132423 21.03.12
Communication Tester
Wideband Radio R&S CMWS500 141780 21.04.16
Communication Tester
Antenna Stand innco systems GmbH AS1500-EP-10kg N/A N/A
Antenna Stand innco systems GmbH AS1500-EP-10kg N/A N/A
Turn Device innco systems GmbH DE3700-RH N/A N/A

* Tests related to this equipment were progressed after the calibration was completed.

End of test report
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