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1. Laboratory Information

Corporation Name : ESTECH Co., Ltd.

Head Office : Suite 1015 World Meridian 1l, 123 Gasan Digital 2-ro, Geumcheon-gu,
Seoul 153-759, R. O. Korea

EMC/Telecom/Safety Test Lab : 140-16, Eongmalli-ro, Majang-myeon, Icheon-si, Gyeonggi-do,
Rep. of Korea

Official Qualification(s)

MSIP : Granted Accreditation from Ministry of Information & Communication for EMC, Safety

and Telecommunication

KOLAS : Accredited Lab By Korea Laboratory Accreditation Schema base on CENELEC

FCC : Filed Laboratory at Federal Communications Commission
VCCI : Granted Accreditation from Voluntary Control Council for Interference from ITE
ISED : Accredited Lab By Canada Laboratory Accreditation
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2. EUT Description

2.1 General Information

Product : NAD Module
FCC ID : BEJTM15FNNAHDO
IC : 2703H-TM15FNNAHDO
Model Number : TMT15FNNAHDO
Add Model Name : -
Serial Number : NONE
Hardware Version |d Number (HVIN): TM15FNNAHDO
Firmware Version |d Number (FVIN): N/A
Product Marketing Name (PMN): TM15FNNAHDO
Manufacturer : LG Electronics Inc.
Country of origin : KOREA
Modulation Type : /2 BPSK, QPSK, 16QAM, 64QAM, 256QAM
Channel Bandwidth(MHz) : NR Band n2 : 5, 10, 15, 20
NR Band n5 : 5, 10, 15, 20
NR Band n66 : 5, 10, 15, 20, 40
Supply Voltage to product: 3.9 V

2.2 Description Of EUT
This device supports the following capabilities:

Multi-Band LTE and 5G NR(FR1)
5G NR supports SCS 15 kHz for FDD Band and SCS 30 kHz for TDD Band.

2.3 Antenna information

Antenna type PIFA Antenna

Antenna gain Antl NR Band n2: 1.78 dBi Ant2 NR Band n2: 0.92 dBi
Antl NR Band n5: 244 dBi Ant2 NR Band n5: 0.49 dBi
Ant1 NR Band n66 : 1.88 dBi Ant2 NR Band n66 : 1.10 dBi
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2.4 Emission Designator and Max power

_— Conducted Output Power ERP/EIRP
mission
band Frequecny modulation . Max power Max power Max power Max power
Designator
(dBm) W) (dBm) W)
18525 ~
Band 2 /2 BPSK 4M47G7D 23.49 0.223 27.38 0.547
1907.5
18525 ~
Band 2 QPSK 4M48G7D 23.58 0.228 26.44 0.441
1907.5
18525 ~
Band 2 16QAM 4AM48W7D 2245 0.176 24.70 0.295
1907.5
18525 ~
Band 2 64QAM AM47W7D 21.54 0.143 23.32 0.215
1907.5
18525 ~
Band 2 256QAM 4M47W7D 19.51 0.089 21.14 0.130
1907.5
1885 ~1
Band 2 905 /2 BPSK 8M92G7D 23.45 0.221 27.26 0.532
1885 ~1
Band 2 905 QPSK 8M92G7D 23.52 0.225 26.31 0.428
1885 ~1
Band 2 905 16QAM 8M92W7D 22.41 0.174 24.46 0.279
1885 ~1
Band 2 905 64QAM 8M93W7D 21.51 0.142 23.20 0.209
1885 ~1
Band 2 905 256QAM 8M9I3W7D 19.47 0.089 21.25 0.133
18575 ~
Band 2 /2 BPSK 13M39G7D 23.57 0.228 27.68 0.586
19025
18575 ~
Band 2 QPSK 13M39G7D 23.60 0.229 26.13 0.410
1902.5
18575 ~
Band 2 16QAM 13M38W7D 2238 0.173 25.09 0.323
19025
18575 ~
Band 2 64QAM 13M38W7D 20.88 0.122 2344 0.221
1902.5
18575 ~
Band 2 256QAM 13M38W7D 18.90 0.078 20.97 0.125
1902.5
1860 ~ 1
Band 2 900 /2 BPSK 17M85G7D 23.50 0.224 27.65 0.582
1860 ~ 1
Band 2 900 QPSK 17M85G7D 23.39 0.218 26.40 0.437
1860 ~ 1
Band 2 900 16QAM 17M88W7D 22.38 0.173 25.10 0.324
1860 ~ 1
Band 2 900 64QAM 17M85W7D 20.90 0.123 23.56 0.227
EST-QP17-R-101-F04 (2023.01.17) 7/ 337 Registration Number:ESTR-23-00270




EST Estech
Sl diic Report Number :ESTRGC2311-003

1860 ~ 1
Band 2 $00 256QAM 17M90W7D 19.01 0.080 2143 0.139
826.5 ~
Band 5 /2 BPSK 4M49G7D 23.57 0.228 21.54 0.143
846.5
826.5 ~
Band 5 QPSK 4M47G7D 23.55 0.226 20.25 0.106
846.5
826.5 ~
Band 5 16QAM 4M48W7D 22.60 0.182 19.28 0.085
846.5
826.5 ~
Band 5 64QAM 4M48W7D 21.13 0.130 1713 0.052
846.5
826.5 ~
Band 5 846.5 256QAM 4M48W7D 19.16 0.082 14.87 0.031
Band 5 829 ~ 844 /2 BPSK 8M95G7D 23.57 0.228 20.70 0.117
Band 5 829 ~ 844 QPSK 8M94G7D 23.53 0.225 20.27 0.106
Band 5 829 ~ 844 16QAM 8M96W7D 22.57 0.181 19.87 0.097
Band 5 829 ~ 844 64QAM 8M95W7D 21.25 0.133 18.58 0.072
Band 5 829 ~ 844 256QAM 8M96W7D 19.12 0.082 15.94 0.039
831.5 ~
Band 5 8415 /2 BPSK 13M42G7D 23.68 0.233 23.39 0.218
831.5 ~
Band 5 8415 QPSK 13M43G7D 23.60 0.229 22.13 0.163
831.5 ~
Band 5 8415 16QAM 13M43W7D 22.68 0.185 18.48 0.070
8315 ~
Band 5 8415 64QAM 13M43W7D 21.33 0.136 17.36 0.054
8315 ~
Band 5 8415 256QAM 13M42W7D 19.20 0.083 14.69 0.029
Band 5 834 ~ 839 /2 BPSK 17M86G7D 23.58 0.228 22.52 0.179
Band 5 834 ~ 839 QPSK 17M84G7D 23.61 0.230 21.28 0.134
Band 5 834 ~ 839 16QAM 17M85W7D 22.61 0.182 19.35 0.086
Band 5 834 ~ 839 64QAM 17M85W7D 21.15 0.130 17.82 0.061
Band 5 834 ~ 839 256QAM 17M86W7D 19.20 0.083 14.56 0.029
17125 ~
Band 66 /2 BPSK 4M48G7D 23.83 0.242 26.88 0.488
17775
17125 ~
Band 66 QPSK 4M47G7D 23.81 0.240 26.65 0.462
17775
17125 ~
Band 66 16QAM 4AM4ATWT7D 22.96 0.198 24.63 0.290
17775
17125 ~
Band 66 17775 64QAM 4AM4ATWTD 21.40 0.138 23.21 0.209
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17125 ~

Band 66 256QAM 4AMATWT7D 19.43 0.088 21.02 0.126
17775
1715 ~ 1

Band 66 775 /2 BPSK 8M92G7D 23.68 0.233 27.31 0.538
1715 ~1

Band 66 775 QPSK 8M92G7D 23.61 0.230 2713 0.516
1715 ~1

Band 66 775 16QAM 8M93W7D 22.75 0.188 24.85 0.305
1715 ~1

Band 66 775 64QAM 8M9I3W7D 21.32 0.136 23.32 0.215
1715 ~1

Band 66 +75 256QAM 8M92W7D 19.14 0.082 21.11 0.129
17175 ~

Band 66 /2 BPSK 13M38G7D 23.71 0.235 2745 0.556
17725
17175 ~

Band 66 QPSK 13M38G7D 23.70 0.234 27.30 0.537
17725
17175 ~

Band 66 16QAM 13M38W7D 22.82 0.191 25.14 0.327
17725
17175 ~

Band 66 64QAM 13M38W7D 21.39 0.138 23.54 0.226
17725
17175 ~

Band 66 256QAM 13M38W7D 19.21 0.083 21.43 0.139
17725
1720 ~ 1

Band 66 70 /2 BPSK 17M83G7D 23.60 0.229 27.90 0.617
1720 ~ 1

Band 66 770 QPSK 17M81G7D 23.60 0.229 27.49 0.561
1720 ~ 1

Band 66 70 16QAM 17M82W7D 22.78 0.190 25.22 0.333
1720 ~ 1

Band 66 70 64QAM 17M86W7D 21.30 0.135 23.59 0.229
1720 ~ 1

Band 66 70 256QAM 17M80W7D 19.16 0.082 21.55 0.143
1730 ~ 1

Band 66 260 /2 BPSK 38M50G7D 23.72 0.236 27.67 0.585
1730 ~ 1

Band 66 260 QPSK 38M50G7D 23.55 0.226 27.46 0.557
1730 ~ 1

Band 66 260 16QAM 38M48W7D 22.68 0.185 26.07 0.405
1730 ~ 1

Band 66 260 64QAM 38M43W7D 21.52 0.142 24.52 0.283
1730 ~ 1

Band 66 260 256QAM 38M48W7D 19.26 0.084 22.72 0.187
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3. INTRODUCTION

3.1. EUT DESCRIPTION
Temperature : +21 °C ~ +24 °C

Humidity : 42 % ~ 46 %

Extreme Test Temperature : -10 °C ~ +55 °C

3.2 Measurement Uncertainty

Iltem Measurement Uncertainty
Conducted Output Power +32 %
Occupied Channel Bandwidth +0.87dB
Unwanted Emission, Conducted +0.86dB
Emissions, Radiated (Below 1GHz) +3.54dB
Emissions, Radiated (1GHz-18GHz) +4.22dB
Emissions, Radiated (18GHz-25GHz) +4.81dB
3.3 Summary of Test Results
Test Description FCC Part ISED Part Test Limit Test Test Result
Section(s) Section(s) Condition
Conducted Output Power 2.1046 - N/A C
Occupied Bandwidth 2.1049 RSS-Gen[6.7] N/A C
RSS-130 [4.6] RSS-
) 24.232(d)
Peak to Average Ratio 132 [5.4] RSS-133 < 13 dB C
27.50(d.5)
[6.4] RSS-139 [5.5]
> 43 +
2.1051 10log10 (P)
) 22.917(a) RSS-130 [4.7] RSS- dB at Band Conducted
Band Edge / Conducted Spurious
o 24.238(a) 132 [5.5] RSS-133 edge and for C
Emissions
27.53(g) [6.5] RSS-139 [5.6] all out-of-
27.53(h) band
emissions
2.1055
RSS-130 [4.5] RSS- Refer to
. 22.355 )
Frequency Stability 24935 132 [5.3] RSS-133 section 3.7 of C
' [6.3] RSS-139 [5.4] this report.
27.54
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For mobile
. equipment: <
Radiated Output Power (n5) 22.913(a.5) RSS-132 [5.4] C
7 Watts max.
ERP
For mobile
. equipment: <
Radiated Output Power (B66) 27.50(d.4) RSS-139 [5.5] C
1 Watts max.
EIRP
For mobile Radiated
. equipment: <
Radiated Output Power (n2) 24.232(c) RSS-133 [6.4] C
2 Watts max.
EIRP
2.1053 > 43 +
22.917(a) RSS-130 [4.7] RSS- 10log10 (P)
Undesirable Emissions 24.238(a) 132 [5.5] RSS-133 dB for all out- C
27.53(g) [6.5] RSS-139 [5.6] of-band
27.53(h) emissions

Note 1: C=Comply  NC=Not Comply

3.4 Worst Case (Radiated Test)

NT=Not Tested NA=Not Applicable

- Waveform : All Waveform of operation were investigated and the worst case configuration results are

reported.
(Worst case: DFT-S-OFDM)

- The EUT was tested in three orthogonal planes(X, Y, Z) and in all possible test configurations and

positioning.

- All RB sizes, offsets of operation were investigated and the worst case configuration results are

reported.

Please refer to the table below.

- In the case of radiated spurious emissions, all bandwidth of operation were investigated and the worst

case bandwidth results are

reported.

(Worst case : Band 2 : 15 MHz , Band 5 : 15 MHz, Band 66 : 40 MHz )

[ Worst case ]

Test Description

Modulation

RB size ‘ RB offset

Effective Radiated

Pl/2 BPSK,

See Section 13.2

EST-QP17-R-101-F04 (2023.01.17)
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Power QPSK,

16QAM,
64QAM,
256QAM

Radiated Spurious P1/2 BPSK, See Section 13.3
Emissions QPSK,
16QAM,
64QAM,
256QAM

Worst Case(Conducted Test)

- Waveform : All Waveform of operation were investigated and the worst case configuration results are
reported.
(Worst case: DFT-S-OFDM)

- Modulation : All Modulation of operation were investigated and the worst case configuration results
are reported.

(Worst case: Pl/2 BPSK)

[ Worst case ]

Test Description Modulation Bandwidth Frequency RB size RB offset
(MHz)

Occupied Pl/2 BPSK, 5,10, 15, 20 Mid Full RB 0

Bandwidth QPSK,

Peak- to- Average | 16QAM,

Ratio 64QAM,
256QAM

Band Edge Pl/2 BPSK 5 Low 1 0
Pl/2 BPSK 5 High 1 24
Pl/2 BPSK 10 Low 1 0
Pl/2 BPSK 10 High 1 51
Pl/2 BPSK 15 Low 1 0
Pl/2 BPSK 15 High 1 78
Pl/2 BPSK 20 Low 1 0
Pl/2 BPSK 20 High 1 105
Pl/2 BPSK 5,10, 15, 20 Low Full RB 0
Pl/2 BPSK 5,10, 15, 20 High Full RB 0
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Spurious and Pl/2 BPSK

5,10, 15, 20

Low

Harmonic P1/2 BPSK

5,10, 15, 20

Mid

Emissions at Pl/2 BPSK

Antenna Terminal

5,10, 15, 20

High

3.5 Sample Calculation

NR Band n2(mt/2 BPSK)

Emission Designator = 8M92G7D
OBW = 89161 MHz

G
7
D

Phase Modulation
Quantized/Digital Info

Data Transmission

NR Band n2(QPSK)

Emission Designator = 8M92G7D
OBW = 8.9184 MHz

G = Phase Modulation

7 = Quantized/Digital Info

D = Data Transmission

NR Band n2(16QAM)

Emission Designator = 8M92W7D
OBW = 8.9222 MHz

W = Amplitude/Angle Modulated
7 = Quantized/Digital Info

D = Data Transmission

NR Band n2(64QAM)

Emission Designator = 8M93W7D
OBW = 8.929 MHz

W = Amplitude/Angle Modulated
7 = Quantized/Digital Info

D = Data Transmission

NR Band n2(256QAM)

EST-QP17-R-101-F04 (2023.01.17)
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Emission Designator = 8M93W7D
OBW = 8.9291 MHz

W = Amplitude/Angle Modulated
7 = Quantized/Digital Info

D = Data Transmission

For substitution method

1) The EUT was placed on a turntable with 0.8 meter height for frequency below 1GHz and 1.5
meter height for frequency above 1 GHz respectively above ground.

2) The EUT was set 3 meters from the receiving antenna mounted on the antenna tower.

3) During the test, the turn table is rotated until the maximum signal is found.

4) Record the field strength meter’s level.

5) Replace the EUT with dipole/Horn antenna that is connected to a calibrated signal generator.

6) Increase the signal generator output till the field strength meter's level is equal to the item (4).

7) Record the level at substituted antenna terminal.

8) The result is calculated as below;

EIRP(dBm) = LEVLE@ANTENNA TERMINAL + TX Antenna Gain (dBi)
ERP(dBm) = LEVLE@ANTENNA TERMINAL + TX Antenna Gain (dBd)
Where, TX Antenna Gain (dBd) = TX Antenna Gain (dBi) - 2.15 dB
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4. Test Equipment

4.1 Measurement equipment

. . Cal. Due
Equipment Name Type Manufacturer Serial No. Cal. Date Dat
ate
Radio Communication
) MT8000A Anritsu 6261867318 2022-11-30 2023-11-30
Test Station
Radio Communication )
MT8821C Anritsu 6262116716 2022-11-29 2023-11-29
Analyzer
UXA Signal Analyzer N9040B Keysight US57212216 2022-11-29 2023-11-29
Power divider K240C Anritsu 2143005 2023-03-13 2024-03-13
UXA Signal Analyzer N9040B Keysight US57212216 2022-11-29 2023-11-29
SPECTRUM ANALYZER MS2840A Anritsu MS2840A 2023-04-19 2024-04-19
Attenuator A-4010.2902.2 ACE RF COMM A-1 2023-04-17 2024-04-17
Power Meter N1912A Agilent MY45100570 2022-11-28 2023-11-28
Power Sensor A1921A Agilent MY45240427 2022-11-28 2023-11-28
TEST Receiver ESCI7 ROHDE & SCHWARZ 100916 2023-06-12 2024-06-12
LOOP Antenna HFH2-Z72 ROHDE & SCHWARZ 100188 2023-08-24 2024-08-24
Logbicon Antenna VULB 9168 SCHWARZBECK 193 2022-12-09 2023-12-09
Turn Table DT3000-2t Innco System GmbH N/A - -
Antenna Mast MA4000-EP Innco System GmbH N/A - -
PREAMPLIFIER 8449B HP 3008A00581 2023-06-12 2024-06-12
Horn Antenna LB-42-15-C-SF A-INFOMF J2020079000055 2022-11-11 2023-11-11
Horn Antenna BBHA9120D SCHWARZBECK 469 2022-11-08 2023-11-08
TEST Receiver ESU ROHDE & SCHWARZ 100529 2023-06-12 2024-06-12
Turn Table DT1500-S Innco System GmbH N/A - -
Antenna Mast MA4000-EP Innco System GmbH N/A - -
Antenna Mast SW-AM-EMF SIWON - - -
Antenna Master & C02000/642
C0O2000-P Innco System GmbH - -
Turn table controller /28051111/L
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TEST Receiver ESHS 30 Rohde & Schwarz 828765/002 2023-06-28 2024-06-28
Log-Periodic Antenna UHALP9107 SCHWARZBECK 1562 2023-05-19 2024-05-19
Signal Generator SMB 100A ROHDE & SCHWARZ 177653 2022-11-29 2023-11-29
Horn Antenna BBHA 9170 SCHWARZBECK 732 2023-06-15 2024-06-15
AMPLIFER TK-PA1840H TESTEK N/A 2023-06-15 2024-06-15
DC Power supply AK3010 VUPOWER 01020516 2022-11-28 2023-11-28
DC Power supply HMP2020 ROHDE & SCHWARZ 120957 2023-08-18 2024-08-18
Temp./Humidity
SH-642 ESPEC 93016326 2022-11-28 2023-11-28
Chamber
Radio Communication )
. MT8000A Anritsu 6272354124 2023-10-17 2024-10-17
Test Station
Radio Communication )
MT8821C Anritsu 6272348668 2022-11-29 2023-11-29
Analyzer
EST-QP17-R-101-F04 (2023.01.17) 16 / 337 Registration Number:ESTR-23-00270
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5. OUTPUT POWER

5.1 Test Procedure
- KDB971168 D0O1v03 - Section 5.2.4

- ANSI C63.26-2015 — Section 5.2.4.2

5.2Test settings

The average conducted output powers were measured using an average power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Since this measurement is made only during the ON time of the

transmitter, no duty cycle correction is required.

5.3 Test Setup

Diroof. Coupler

Power meter Base Station

EUT

Test Limit

N/A.

EST-QP17-R-101-F04 (2023.01.17) 17 / 337 Registration Number:ESTR-23-00270
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6. ERP & EIRP (Effective Radiated Power & Equivalent Isotropic
Radiated Power)

6.1Test Set-up

Below 1GHz Above 1GHz

" 1 or 3 Metar |

3 Migtgr |

Reaeiving Antenna

1-4 Meter -4 Mitei

Turn Table Giound Sceaen

Turn Table Mazorber Giound Soiaen

These measurements were performed at 3 m test site. The equipment under test is placed on a non-
conductive table 0.8 or 1.5-meters above a turntable which is flush with the ground plane and 3 meters
from the receive antenna. For measurements above 1GHz absorbers are placed on the floor between the
turn table and the antenna mast in such a way so as to maximize the reduction of reflections. For

measurements below 1 GHz, the absorbers are removed.

6.2 Test Procedure

- ANSI/TIA-603-E-2016 - Section 2.2.17
- KDB971168 DO1v03 - Section 5.2.2
- ANSI C63.26-2015 — Section 5.2.4.4.1

6.3 Test setting

1. Set span to 2 x to 3 x the OBW.

2. Set RBW =1 % to 5 % of the OBW.
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3. Set VBW > 3 x RBW.

4. Set number of points in sweep > 2 x span / RBW.

5. Sweep time:

1) Set = auto-couple, or

2) Set > [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.

6. Detector = power averaging (rms).

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

8. 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).

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

sweep time.

10. 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.

The receiver antenna height and turntable rotations were adjusted for the highest reading on the receive

spectrum analyzer.

A half-wave dipole was substituted in place of the EUT. This dipole antenna was driven by a signal

generator and the level of the signal generator was adjusted to obtain the same receive spectrum
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analyzer reading. The conducted power at the terminal of the substitute antenna is measured.

The ERP/EIRP is calculated using the following formula:

ERP/EIRP = The conducted power at the substitute antenna’s terminal [dBm] + Substitute Antenna
gain [dBd for ERP , dBi for EIRP]

For readings above 1 GHz, the above procedure is repeated using horn antennas and the difference

Between the gain of the horn antenna and an isotropic antenna are taken into consideration.
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7. PEAK TO AVERAGE RATIO

7.1 Test Procedure

- KDB971168 DO1v03 — section 5.7.2
- ANSI €63.26-2015 — Section 5.2.34
7.2 Test settings

The spectrum analyzers Complementary Cumulative Distribution Function (CCDF) measurement profile is
used to determine the largest deviation between the average and the peak power of the EUT in a given
bandwidth. The CCDF curve shows how much time the peak waveform spends at or above a given
average power level. The present of time the signal spends at or above the level defines the probability

for that particular power level.

a) The spectrum Analyzer's CCDF measurement function is enabled.

b) Set resolution/measurement bandwidth > OBW or specified reference bandwidth.
) Set the number of counts to a value that stabilizes the measured CCDF curve.

d) Set the measurement interval as follows:

1) For continuous transmissions, set to the 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.

e) Record the maximum PAPR level associated with a probability of 0.1 %.
f) The peak power level is calculated form the sum of the PAPR value from step d) to the measured

average power.
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7.3 Test Setup

Diroct. Coupler

Spectrum
Analyzer

Base Station

EUT
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8. Occupied Bandwidth

8.1 Test Procedure
- KDB971168 D01v03 — section 4.3
- ANSI C63.26-2015 — Section 5.4.4

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. All modes of operation were investigated, and the

worst-case configuration results are reported in this section.
8.2 Test settings

» The signal analyzer's automatic bandwidth measurement capability was used to perform the 99%
occupied bandwidth and the 26dB bandwidth. The bandwidth measurement was not influenced by any
intermediate power nulls in the fundamental emission.

a) RBW = 1 ~ 5% of the expected OBW.

b) VBW shall be set > 3 x RBW

¢) Detector = peak,

d) Trace mode = max-hold.

e) Sweep point to Auto couple

f) The trace was allowed to stabilize.

g) If necessary, steps were repeated after changing the RBW such that it would be within 1 ~ 5% of the
99% occupied bandwidth observed in Step
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8.3 Test Setup

Diroot. Coupler

Spectrum
Analyzer

Base Station

EUT
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9. BAND EDGE EMISSIONS AT ANTENNA TERMINAL

9.1 Test Procedure

- KBDB971168 D0O1v03 — section 6
- ANSI €63.26-2015 — Section 5.7
9.2 Test settings

The EUT was setup to maximum output power at its lowest and highest channel with all bandwidths,

modulations and RB configurations.

a) Start and stop frequency were set such that the band edge would be placed in the center of the plot
b) Span was set large enough so as to capture all out of band emissions near the band edge

¢) RBW > 1 % of the emission bandwidth or Specified bandwidth

d) VBW > 3 X RBW

) Detector = RMS & Trace mode = Max hold

f) Sweep time = Auto couple or 1 s for band edge

e

g) Number of sweep point > 2 X span / RBW

h) The trace was allowed to stabilize

9.3 Test Setup

Diroot. Coupler

Spectrum

Base Station
Analyzer

EUT
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Test Note

According to FCC 22917, 24.238, 27.53 specified that power of any emission outside of The authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at least
43 + 10 log(P) dB. In the 1 MHz 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.

All measurements were done at 2 channels(low and high operational frequency range.)

The band edge measurement used the power splitter via EUT RF power connector between simulation

base station and spectrum analyzer.

Beyond the 1 MHz band from the band edge, RBW=1MHz was used or a narrower RBW was used
(generally limited to no less than 1% of the OBW) and the measured power was integrated over the full

required measurement bandwidth.
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10. FREQUENCY STABILITY

10.1 Test Procedure
- KDB971168 D0O1v03 — section 9

- ANSI/TIA-603-E-2016

10.2 Test settings

he frequency stability of the transmitter is measured by:

a.) Temperature:

The temperature is varied from -30 °C to +50 °C using an environmental chamber.

b.) Primary Supply Voltage:
The primary supply voltage is varied from 85 % to 115 % of the nominal value for non hand-
carried battery and AC powered equipment. For hand-carried, battery-powered equipment,
primary supply voltage is reduced to the battery operating end point which shall be specified by

the manufacturer.

Specification:

Part 24.235, Part 27.54, RSS-130[4.5], RSS-132[5.4], RSS-139[5.4]: The frequency stability shall be sufficient
to ensure that the fundamental emission stays within the authorized frequency block.

Part 22.355: The frequency stability of the transmitter shall be maintained within £0.000 25 % (+2.5 ppm)
of the center frequency.

RSS-133[4.5]: The carrier frequency shall not depart from the reference frequency, in excess of £2.5 ppm

for mobile stations and +1.0 ppm for base stations.

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
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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.

10.3 Test Setup

Power Supply ] [ Base Station

Temp & Humidity
Chamber
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11. SPURIOUS AND HARMONIC EMISSIONS AT ANTENNA TERMINAL

11.1 Test Procedure

- KDB971168 D0O1v03 - section 6
- ANSI €63.26-2015 — Section 5.7
11.2 Test settings

The spectrum is scanned from 9 kHz up to a frequency including its 10th harmonic.

The power of any spurious emission shall be attenuated below the transmitter power (P) by at least 43 +
10 log(P) dB.

a) RBW = 100 kHz(Below 1 GHz) or 1 MHz(Above 1 GHz) & VBW > 3 X RBW
b) Detector = RMS

¢) Trace mode = Max hold

d

e

) Sweep time = Auto couple
) Number of sweep point > 2 X span / RBW

f) The trace was allowed to stabilize

11.3 Test Setup

Diroot. Coupler

Spectrum

Base Station
Analyzer

EUT
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12. RADIATED SPURIOUS EMISSIONS

12.1Test Set-up

Below 1GHz Above 1GHz

" 1 or 3 Metar |

3 Migtar o

Reoeiving Antenna

1-4 Meter -4 Mitei

Turn Table Giaiine Scinen

Turn Table Mazorber Giound Soiaen

These measurements were performed at 3 m test site. The equipment under test is placed on a non-
conductive table 0.8 or 1.5-meters above a turntable which is flush with the ground plane and 3 meters from
the receive antenna. For measurements above 1GHz absorbers are placed on the floor between the turn
table and the antenna mast in such a way so as to maximize the reduction of reflections. For measurements
below 1 GHz, the absorbers are removed.

12.2 Test Procedure

- ANSI/TIA-603-E-2016 - Section 2.2.12
- KDB971168 D01v03 - Section 6
- ANSI C63.26-2015 — Section 5.5

12.3 Test setting

1. RBW = 100 kHz for below 1 GHz and 1 MHz for above 1 GHz / VBW 2 3 X RBW
2. Detector = RMS & Trace mode = Max hold

3. Sweep time = Auto couple

4. Number of sweep point 2 2 X span / RBW

5. The trace was allowed to stabilize

The receive antenna height and turntable rotations were adjusted for the highest reading on the receive
spectrum analyzer.

For radiated power measurements below 1 GHz, a half-wave dipole was substituted in place of the EUT.
This dipole antenna was driven by a signal generator and the level of the signal generator was adjusted to
obtain the same spectrum analyzer reading.

For radiated power measurements above 1 GHz, a Horn antenna was substituted in place of the EUT. This
Horn antenna was driven by a signal generator and the level of the signal generator was adjusted to obtain
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the same spectrum analyzer reading. The difference between the gain of the horn and an isotropic antenna
are taken into consideration.
This measurement was performed with the EUT oriented in 3 orthogonal axis.
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13. TEST DATA
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13.1 CONDUCTED OUTPUT POWER

- All modes of operation were investigated, and the worst-case configuration results are reported in this

section
Band 2
1RB MID RB
channel )
obw Frequency | Modulation | edge inner Vi ir.mer e.dge Low MID " Full RB
left left right right
BPSK 22.85 23.38 23.48 23.44 22.92 22.95 23.39 22.92 22.85
QPSK 22.36 23.34 23.35 23.34 22.37 22.47 23.39 224 22.28
1852.50 16QAM 21.31 22.35 22.45 22.35 21.36 2148 22.32 21.33 22.02
64QAM 20.87 20.85 20.96 20.94 20.90 20.96 2091 20.90 21.54
256QAM 18.93 18.93 18.94 18.90 18.92 18.97 18.87 18.89 19.51
BPSK 22.79 23.33 2349 2333 22.89 22.84 23.27 22.90 22.86
QPSK 22.16 23.30 23.58 23.30 22.20 22.36 23.38 22.31 22.31
5 1880.00 16QAM 21.26 22.22 22.30 22.30 21.24 21.28 22.23 21.32 21.91
64QAM 20.79 20.78 20.86 20.85 20.82 20.82 20.87 20.86 2145
256QAM 18.86 18.80 18.83 18.85 18.92 18.84 18.88 18.90 19.43
BPSK 22.48 23.22 23.20 23.23 22.74 2273 23.23 22.72 22.70
QPSK 22.00 23.03 23.10 23.18 22.18 22.08 23.15 22.09 22.12
1907.50 16QAM 21.14 22.07 22.16 22.18 21.18 21.18 20.09 21.22 21.20
64QAM 20.71 20.71 20.75 20.76 20.76 20.72 20.74 20.76 20.75
256QAM 18.66 18.69 18.71 18.75 18.74 18.71 18.74 18.78 18.72
BPSK 22.85 23.37 23.45 2342 22.90 22.95 23.37 22.85 22.82
QPSK 2232 23.30 2337 23.28 22.32 2241 23.29 22.23 22.23
1855.00 16QAM 21.30 22.32 22.41 22.33 21.31 2145 22.31 21.31 22.01
64QAM 20.82 20.78 20.92 20.91 20.87 20.88 20.97 20.85 21.51
256QAM 18.88 18.91 18.9 18.85 18.88 18.89 18.82 18.84 19.47
BPSK 22.85 23.35 23.35 23.31 22.81 22.92 2341 22.95 22.82
1 QPSK 22.11 23.10 23.52 23.33 22.22 22.32 23.35 22.30 22.35
1880.00 16QAM 21.24 22.27 22.28 22.27 21.21 21.25 22.21 21.29 21.30
64QAM 20.75 20.71 20.84 20.82 20.86 20.81 20.85 20.83 20.82
256QAM 18.82 18.30 18.80 18.81 18.90 18.82 18.84 18.95 19.41
BPSK 22.82 23.35 23.44 2343 22.95 22.92 23.32 22.96 22.87
190500 QPSK 22.05 23.01 23.15 23.15 22.15 22.09 23.12 22.01 221
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16QAM 21.11 22.04 22.11 22.17 21.17 21.15 20.11 21.20 21.15

64QAM 20.70 20.68 20.69 20.72 20.72 20.71 20.71 20.72 20.71

256QAM 18.63 18.65 18.68 18.71 18.71 18.67 18.79 18.75 18.69

BPSK 22.86 2341 2347 23.51 23.33 22.91 23.49 2293 22.95

QPSK 22.29 23.29 23.60 23.52 23.50 22.46 23.48 22.39 22.33

1857.50 16QAM 21.25 22.33 22.31 22.27 22.21 21.32 22.29 21.25 21.27

64QAM 20.79 20.80 20.85 20.83 20.82 20.81 20.80 20.84 20.82

256QAM 18.81 18.85 18.84 18.82 18.78 18.84 18.82 18.87 18.81

BPSK 22.81 23.32 2345 23.33 23.33 22.84 23.57 22.83 22.78
QPSK 22.18 23.35 23.49 23.31 23.20 22.30 23.27 22.26 22.29
15 1880.00 16QAM 21.35 22.31 22.38 22.32 22.27 21.38 22.32 21.37 21.34

64QAM 20.83 20.82 20.88 20.87 20.88 20.84 20.85 20.87 20.85

256QAM 18.85 18.89 18.88 18.86 18.90 18.86 18.85 18.88 18.85

BPSK 22.75 23.28 23.42 23.30 23.31 22.80 23.52 22.81 22.89

QPSK 22.15 23.31 23.45 23.30 23.15 22.27 23.24 22.23 22.25

1902.50 16QAM 21.37 22.38 22.35 22.33 22.23 21.34 22.30 21.32 21.33

64QAM 20.88 20.80 20.84 20.88 20.85 20.81 20.84 20.81 20.82

256QAM 18.81 18.85 18.82 18.82 18.84 18.82 18.82 18.85 18.84

BPSK 22.86 23.39 23.45 23.29 23.32 22.68 23.50 22.85 22.95

QPSK 22.46 23.22 23.29 23.16 23.15 23.38 23.39 23.34 22.39

1860.00 16QAM 21.34 22.36 22.38 22.31 22.29 21.35 22.31 21.34 21.31

64QAM 20.84 20.52 20.89 20.78 20.77 20.75 20.81 20.82 20.81

256QAM 18.89 18.95 19.01 18.88 18.86 18.90 18.91 18.95 18.94

BPSK 22.80 23.31 23.36 23.25 23.22 22.80 23.35 22.81 22.80
QPSK 2243 23.16 23.18 23.12 23.13 22.34 23.32 22.36 22.37
20 1880.00 16QAM 21.36 22.30 22.36 22.28 22.27 21.38 22.32 21.36 21.35

64QAM 20.88 20.86 20.90 20.80 20.80 20.81 20.84 20.85 20.86

256QAM 18.82 18.86 18.91 18.80 18.81 18.85 18.88 18.85 18.87

BPSK 22.73 23.20 23.34 23.16 23.19 22.55 23.35 22.73 22.82

QPSK 22.57 23.05 23.16 23.03 23.02 23.25 23.17 23.22 22.25

1900.00 16QAM 21.22 22.14 22.24 22.19 22.16 21.22 22.18 21.22 21.19

64QAM 20.71 20.40 20.77 20.65 20.62 20.61 20.68 20.70 20.68

256QAM 18.77 18.82 18.88 18.75 18.74 18.68 18.71 18.81 18.80
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Band 5
1RB MID RB
channel )
obw Frequency | Modulation | edge inner Mid ir.mer e.dge Low MID " Full R
left left right right
BPSK 22.95 23.50 23.54 23.46 22.89 23.12 23.57 22.98 23.02
QPSK 22.51 2340 2341 23.30 22.34 22.64 23.55 22.49 22.55
826.50 16QAM 21.63 22.60 22.47 21.47 2145 21.55 22.55 21.52 21.57
64QAM 21.02 21.12 21.02 20.92 20.88 21.13 21.08 21.01 21.08
256QAM 19.12 19.16 19.05 19.01 18.98 19.07 19.04 19.01 19.07
BPSK 22.94 23.45 23.32 23.24 22.67 22.93 23.36 22.79 22.80
QPSK 22.30 23.18 23.20 23.12 22.19 2248 23.37 22.29 22.34
5 836.50 16QAM 21.48 22.38 22.25 21.28 21.26 21.37 2237 21.31 21.35
64QAM 20.88 20.96 20.82 20.71 20.82 20.98 20.85 20.83 20.89
256QAM 18.95 18.92 18.86 18.84 18.83 18.91 18.93 18.99 18.97
BPSK 22.89 23.39 23.28 23.14 22.60 22.89 23.17 22.76 22.81
QPSK 22.25 23.12 23.17 23.08 2215 2242 23.34 22.25 22.29
846.50 16QAM 2141 22.35 22.21 21.23 21.21 21.32 22.31 21.27 21.30
64QAM 20.81 20.91 20.77 20.67 20.74 20.93 20.81 20.77 20.85
256QAM 19.02 19.07 19.08 19.06 19.04 19.02 19.04 19.05 19.02
BPSK 22.98 23.56 23.54 23.40 22.92 23.08 23.53 22.93 23.01
QPSK 22.47 23.48 23.42 23.34 22.35 22.69 23.53 22.47 22.53
829.00 16QAM 21.61 22.57 22.42 21.41 21.40 21.52 22.54 21.50 21.54
64QAM 21.01 21.10 21.00 20.89 20.85 21.08 21.04 20.95 21.03
256QAM 19.09 19.12 19.02 18.99 18.96 19.05 19.01 18.97 19.03
BPSK 22.97 2345 23.57 23.56 23.03 2298 23.52 23.09 23.00
QPSK 22.32 23.21 23.18 23.10 22.15 22.45 23.34 22.24 22.31
10 836.50 16QAM 21.51 22.41 22.29 21.31 21.24 21.35 22.34 21.28 21.29
64QAM 20.91 21.01 20.88 20.77 20.87 21.02 20.91 20.88 20.87
256QAM 18.92 18.87 18.84 18.81 18.80 18.87 18.86 18.84 18.92
BPSK 23.14 2335 2344 2343 22.95 22.92 2332 22.96 23.20
QPSK 22.64 23.15 23.21 23.15 22.31 2249 23.28 22.49 22.70
844.00 16QAM 21.79 22.38 22.27 21.29 21.29 21.39 22.36 21.42 21.82
64QAM 20.98 20.90 20.79 20.71 20.82 20.97 20.89 20.69 21.25
256QAM 19.09 19.11 19.07 19.08 19.10 19.10 19.09 19.08 19.10
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BPSK 22.95 23.61 23.48 23.39 23.21 22.95 23.41 23.08 23.03
QPSK 22.65 23.38 23.41 23.31 22.71 22.59 23.27 22.65 22.71
831.50 16QAM 21.77 22.61 22.59 2142 21.49 21.64 22.31 21.61 21.68

64QAM 21.16 21.22 21.09 20.89 20.79 21.05 21.15 21.02 21.01

256QAM 19.05 19.07 19.08 19.07 19.08 19.09 19.08 19.08 19.07

BPSK 23.12 23.68 2343 23.32 22.86 23.16 23.54 22.91 23.00
QPSK 22.62 23.60 23.41 23.29 22.31 22.65 23.52 22.48 22.54
15 836.50 16QAM 21.71 22.64 22.50 22.33 22.68 21.60 22.54 21.47 21.52

64QAM 21.18 21.33 21.05 20.90 20.85 21.16 21.02 20.95 21.06

256QAM 19.19 19.20 19.02 18.90 18.85 19.09 19.01 18.97 19.03

BPSK 23.04 2349 23.29 23.21 22.69 2293 23.36 22.88 22.82
QPSK 22.51 23.44 23.28 23.40 23.45 2243 23.34 2240 22.35
841.50 16QAM 21.46 22.47 22.31 22.24 21.23 21.47 22.37 21.38 21.35

64QAM 21.01 21.04 20.88 20.76 20.77 20.94 20.89 20.89 20.84

256QAM 18.99 19.03 18.86 18.84 18.72 18.97 18.84 18.89 18.84

BPSK 23.00 23.57 2342 23.35 22.83 23.09 23.54 2293 23.01

QPSK 2244 23.53 23.61 23.21 22.21 22.60 23.51 2246 22.53

1720.00 16QAM 21.53 22.51 22.50 22.26 21.33 21.62 22.53 21.43 21.53

64QAM 21.09 21.04 21.02 20.82 20.80 21.12 21.03 20.96 21.05

256QAM 19.07 19.02 19.03 18.82 18.84 19.11 19.07 18.97 19.03

BPSK 22.95 2348 23.38 23.32 22.82 23.07 23.45 22.81 22.96
QPSK 2244 23.46 2341 23.21 2243 22.60 23.41 2241 22.52
20 1745.00 16QAM 21.50 2249 2248 22.24 21.30 21.59 2249 21.41 21.50

64QAM 21.05 21.01 20.98 20.78 20.75 21.07 20.98 20.91 20.96

256QAM 19.03 19.05 19.08 18.81 18.82 19.07 18.98 18.81 19.01

BPSK 23.11 23.58 23.33 23.23 22.71 23.06 2343 22.85 22.95

QPSK 2248 23.50 2334 23.17 22.14 22.54 23.44 22.33 22.46

1770.00 16QAM 21.60 22.61 2242 22.21 21.26 21.56 22.45 21.36 21.44

64QAM 21.15 21.15 20.98 20.79 20.82 21.07 20.96 20.87 20.96

256QAM 19.20 19.14 18.91 18.83 18.76 19.04 18.95 18.84 18.97
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Band 66
1RB MID RB
channel )
obw Frequency | Modulation | edge inner Vi ir.mer e.dge Low MID " Full R
left left right right
BPSK 22.96 2349 23.52 23.51 22.98 22.95 23.50 2297 22.95
QPSK 22.33 23.35 23.36 23.50 2244 2244 23.48 2248 2244
1712.50 16QAM 2141 2241 2240 2245 21.43 2145 2245 21.51 21.49
64QAM 20.99 20.92 21.00 20.95 20.96 20.97 20.96 21.03 20.97
256QAM 18.96 18.91 18.93 18.99 18.97 18.95 18.95 18.98 18.92
BPSK 23.00 23.52 23.60 23.59 23.08 23.05 23.56 23.12 23.05
QPSK 2243 23.46 23.55 23.51 22.51 22.54 23.51 22.61 22.56
5 1745.00 16QAM 21.39 22.35 22.52 2248 21.51 21.52 22.52 21.53 21.52
64QAM 20.96 21.00 20.99 21.11 21.09 21.52 21.05 21.06 21.00
256QAM 19.00 18.99 19.02 19.04 19.00 18.97 19.02 19.03 19.01
BPSK 23.08 23.62 23.72 23.68 23.22 23.19 23.68 23.20 23.14
QPSK 22.52 23.45 23.54 23.52 22.53 22.69 23.51 22.77 22.73
1777.50 16QAM 21.64 22.62 22.67 22.68 21.65 21.66 22.58 21.75 21.70
64QAM 21.10 21.16 21.24 21.18 21.23 21.17 21.19 21.20 21.17
256QAM 19.18 19.15 19.26 19.23 19.17 19.13 19.19 19.20 19.16
BPSK 23.05 2349 23.60 23.44 22.91 23.03 23.49 23.03 22.99
QPSK 2235 23.39 23.40 23.31 22.35 22.46 23.48 22.46 22.50
1715.00 16QAM 21.48 22.47 22.44 22.44 21.41 21.52 22.50 21.49 21.54
64QAM 21.07 21.10 20.98 20.97 20.90 21.05 21.01 21.02 21.03
256QAM 19.04 19.04 19.05 18.96 18.97 19.00 18.99 18.99 19.00
BPSK 2297 2345 23.57 23.56 23.03 22.98 23.52 23.09 23.00
QPSK 2243 2342 23.55 23.60 22.66 22.49 23.54 22.58 22.53
10 1745.00 16QAM 21.52 22.56 22.61 22.72 21.74 21.52 22.61 21.63 21.66
64QAM 21.02 21.06 21.02 21.05 21.01 21.06 20.98 20.94 20.91
256QAM 19.03 19.02 19.03 18.95 18.97 18.99 18.95 19.06 19.02
BPSK 23.14 23.35 23.44 2343 22.95 22.92 23.32 22.96 23.20
QPSK 22.58 23.31 23.41 23.39 22.65 22.66 2333 22.75 22.70
1775.00 16QAM 21.65 22.64 22.66 22.78 21.81 21.59 22.69 21.72 21.72
64QAM 21.26 21.29 21.25 21.29 21.30 21.24 21.29 21.28 21.23
256QAM 19.14 19.12 19.16 19.15 19.13 19.15 19.12 19.13 19.14
15 1717.50 BPSK 22.75 23.34 23.40 23.37 23.25 22.82 23.39 23.02 23.09
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QPSK 22.29 23.27 23.37 23.28 22.31 22.28 23.32 22.41 22.45

16QAM 21.37 22.35 22.40 22.35 21.37 21.48 22.41 21.41 21.48

64QAM 20.95 21.02 20.87 20.85 20.75 20.95 20.93 20.92 20.95

256QAM 19.04 19.04 19.05 18.96 18.97 19.00 18.99 18.99 19.00

BPSK 22.91 23.38 23.53 23.48 23.50 22.91 23.45 23.01 23.05

QPSK 22.39 23.37 23.52 23.51 22.63 2243 23.48 22.52 2247

1745.00 16QAM 21.47 22.50 22.57 22.67 21.63 21.46 22.57 21.52 21.60

64QAM 20.95 21.02 20.95 21.02 20.95 21.03 20.92 20.88 20.86

256QAM 19.01 19.02 19.03 19.01 19.01 19.03 19.02 19.02 19.03

BPSK 23.25 23.69 23.71 23.61 23.65 23.27 23.71 22.98 23.29

QPSK 22.67 23.70 23.56 23.59 22.60 22.78 23.70 22.68 22.78

1772.50 16QAM 21.72 22.68 22.71 22.82 21.88 21.64 22.73 21.78 21.79

64QAM 21.28 21.37 21.30 21.39 21.36 21.29 21.36 21.33 21.26

256QAM 19.19 19.19 19.18 19.20 19.19 19.21 19.18 19.19 19.18

BPSK 22.96 2349 23.40 23.31 22.75 22.96 23.44 22.88 22.85

QPSK 22.44 23.46 23.35 23.22 22.28 22.36 23.38 22.76 2245

1720.00 16QAM 21.51 22.25 22.26 22.28 21.25 21.38 22.34 21.34 21.32

64QAM 20.79 20.98 20.76 20.77 20.67 20.84 20.88 20.84 20.92

256QAM 19.01 19.02 19.01 18.94 18.95 18.94 18.96 18.95 18.97

BPSK 22.99 23.50 23.54 23.57 23.10 23.02 23.55 23.05 23.02
QPSK 2243 23.32 23.49 23.48 22.59 22.39 23.39 22.50 2245
20 1745.00 16QAM 21.44 22.38 2241 22.61 21.58 2143 22.51 21.49 21.51

64QAM 20.91 20.98 20.91 20.95 20.89 20.94 20.84 20.81 20.79

256QAM 19.05 19.08 19.05 19.07 19.05 19.02 19.05 19.04 19.07

BPSK 23.18 23.59 23.64 23.54 23.59 23.25 23.68 22.93 23.22

QPSK 22.60 23.59 23.48 23.48 22.53 22.71 23.61 22.57 22.71

1770.00 16QAM 21.68 22.61 22.68 22.75 21.79 21.58 22.68 21.72 21.71

64QAM 21.21 21.31 21.24 21.32 21.28 21.22 21.29 21.28 21.19

256QAM 19.10 19.12 19.11 19.12 19.12 19.13 19.12 19.14 19.12

BPSK 23.11 23.65 23.46 23.65 23.14 23.18 23.58 23.16 23.07

QPSK 22.56 23.58 23.40 23.56 22.59 22.69 23.58 22.63 22.62

1730.00 16QAM 21.66 22.67 22.51 22.55 21.52 21.64 22.55 21.62 21.67

40 64QAM 21.19 21.12 2117 21.01 21.05 20.95 20.90 21.08 21.10

256QAM 19.34 19.36 19.04 19.23 19.23 19.18 19.11 19.10 19.16

BPSK 23.21 23.66 23.62 23.83 2343 23.21 23.66 23.33 23.17

1760.00
QPSK 22.54 2347 23.57 23.81 22.86 22.58 23.69 22.81 22.66
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16QAM 21.57 22.65 22.60 22.96 21.84 21.67 22.65 21.78 21.69

64QAM 21.19 21.16 21.12 21.38 21.40 21.19 21.12 21.25 21.19

256QAM 19.12 19.20 19.16 19.33 19.43 19.19 19.17 19.26 19.19
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13.2 EIRP & ERP

All modes of operation

were investigated, and the worst-case configuration results are reported in this

section.
NR Band n2
Chanr_1e| Frequency ) RB Size/ Pol Measured .
Bandwidth (MHz) Modulation Offset (HIV) Level Ant Gain(dBl) EIRP (dBm) EIRP (W)
(MHz) (dBm)
/2 BPSK 1/12 H 17.13 10.25 27.38 0.547
QPSK 1/12 H 15.91 10.25 26.16 0413
1 852.50 16QAM 1/12 H 14.33 10.25 24.58 0.287
64QAM 1/12 H 12.93 10.25 23.18 0.208
256QAM 1/12 H 10.70 10.25 20.95 0.124
/2 BPSK 1/12 H 17.03 10.28 27.31 0.538
QPSK 1/12 H 16.16 10.28 26.44 0.441
5 1 880.00 16QAM 1/12 H 13.93 10.28 24.21 0.264
64QAM 1/12 H 12.85 10.28 23.13 0.206
256QAM 1/12 H 10.65 10.28 20.93 0.124
11/2 BPSK 1/12 H 15.16 10.30 25.46 0.352
QPSK 1/12 H 15.12 10.30 25.42 0.348
1 907.50 16QAM 1/12 H 14.40 10.30 24.70 0.295
64QAM 1/12 H 13.02 10.30 23.32 0.215
256QAM 1/12 H 10.84 10.30 21.14 0.130
/2 BPSK 1/0 H 17.01 10.25 27.26 0.532
QPSK 1/0 H 15.84 10.25 26.09 0.406
1 855.00 16QAM 1/0 H 14.21 10.25 24.46 0.279
64QAM 1/0 H 12.60 10.25 22.85 0.193
256QAM 1/0 H 10.76 10.25 21.01 0.126
/2 BPSK 1/0 H 16.94 10.28 27.22 0.527
10 QPSK 1/0 H 16.03 10.28 26.31 0.428
1 880.00 16QAM 1/0 H 14.02 10.28 24.30 0.269
64QAM 1/0 H 12.70 10.28 22.98 0.199
256QAM 1/0 H 10.78 10.28 21.06 0.128
/2 BPSK 1/0 H 15.69 10.30 25.99 0.397
199500 QPSK 1/0 H 14.91 10.30 25.21 0.332
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16QAM 1/0 H 14.04 10.30 24.34 0.272

64QAM 1/0 H 12.90 10.30 23.20 0.209

11/2 BPSK 1/0 H 17.01 10.25 27.26 0.532

/2 BPSK 1/37 H 17.41 10.27 27.68 0.586

QPSK 1/37 H 15.72 10.27 25.99 0.397

1 857.50 16QAM 1/37 H 14.35 10.27 24.62 0.290
64QAM 1/37 H 12.95 10.27 23.22 0.210

256QAM 1/37 H 10.70 10.27 20.97 0.125

11/2 BPSK 1/37 H 17.11 10.28 27.39 0.548

QPSK 1/37 H 15.85 10.28 26.13 0.410

15 1 880.00 16QAM 1/37 H 14.52 10.28 24.80 0.302
64QAM 1/37 H 12.81 10.28 23.09 0.204

256QAM 1/37 H 10.48 10.28 20.76 0.119

/2 BPSK 1/37 H 16.66 10.30 26.96 0.497

QPSK 1/37 H 15.10 10.30 25.40 0.347

1 902.50 16QAM 1/37 H 14.79 10.30 25.09 0.323
64QAM 1/37 H 13.14 10.30 23.44 0.221

256QAM 1/37 H 10.61 10.30 20.91 0.123

/2 BPSK 11 H 16.66 10.26 26.92 0.492

QPSK /1 H 16.14 10.26 26.40 0.437

1 860.00 16QAM 1/1 H 14.50 10.26 24.76 0.299
64QAM 1/1 H 13.19 10.26 23.45 0.221

256QAM 1/1 H 11.16 10.26 21.42 0.139

/2 BPSK 1/1 H 16.92 10.28 27.20 0.525

QPSK 1/1 H 16.12 10.28 26.40 0.437

20 1 880.00 16QAM 11 H 14.28 10.28 24.56 0.286
64QAM 1/1 H 12.73 10.28 23.01 0.200

256QAM 1/1 H 10.57 10.28 20.85 0.122

/2 BPSK /1 H 17.35 10.30 27.65 0.582

QPSK /1 H 15.57 10.30 25.87 0.386

1 900.00 16QAM 1/1 H 14.80 10.30 25.10 0.324
64QAM 1/1 H 13.26 10.30 23.56 0.227

256QAM 1/1 H 11.13 10.30 21.43 0.139
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NR Band n5
Channel . Measured
Bandwidth Frequency Modulation RB Size/ Pol Level Ant Gain(dBl) ERP (dBm) ERP (W)
MH2) (MHz) Offset (H/V) (@Bm)

/2 BPSK 11 H 17.88 2.84 20.72 0.118
QPSK 11 H 15.91 2.84 18.75 0.075
826.5 16QAM 11 H 14.92 2.84 17.76 0.060
64QAM 1/1 H 12.92 2.84 15.76 0.038
256QAM 1/1 H 10.47 2.84 13.31 0.021
/2 BPSK 1/1 H 17.44 2.88 20.32 0.108
QPSK 11 H 16.47 2.88 19.35 0.086
5 836.5 16QAM 1/1 H 15.60 2.88 18.48 0.070
64QAM 11 H 1342 2.88 16.30 0.043
256QAM 1/1 H 10.97 2.88 13.85 0.024
/2 BPSK 1/1 H 19.02 2.52 21.54 0.143
QPSK 1/1 H 17.73 2.52 20.25 0.106
846.5 16QAM 11 H 16.76 2.52 19.28 0.085
64QAM 1/1 H 14.61 2.52 1713 0.052
256QAM 11 H 12.35 2.52 14.87 0.031
/2 BPSK 1/50 H 17.78 2.92 20.70 0.117
QPSK 1/50 H 16.66 2.92 19.58 0.091
829 16QAM 1/50 H 16.37 2.92 19.29 0.085
64QAM 1/50 H 15.27 2.92 18.19 0.066
256QAM 1/50 H 12.49 2.92 15.41 0.035
/2 BPSK 1/50 H 17.47 2.88 20.35 0.108
QPSK 1/50 H 17.39 2.88 20.27 0.106
10 836.5 16QAM 1/50 H 16.92 2.88 19.80 0.095
64QAM 1/50 H 15.36 2.88 18.24 0.067
256QAM 1/50 H 13.06 2.88 15.94 0.039
/2 BPSK 1/50 H 17.97 2.65 20.62 0.115
QPSK 1/50 H 17.62 2.65 20.27 0.106
844 16QAM 1/50 H 17.22 2.65 19.87 0.097
64QAM 1/50 H 15.93 2.65 18.58 0.072
256QAM 1/50 H 13.04 2.65 15.69 0.037
/2 BPSK 1/0 H 20.46 293 23.39 0.218

15 831.5
QPSK 1/0 H 18.20 293 21.13 0.130

EST-QP17-R-101-F04 (2023.01.17) 42 / 337 Registration Number:ESTR-23-00270




[57- Estech
R Report Number :ESTRGC2311-003

16QAM 1/0 H 15.25 293 18.18 0.066

64QAM 1/0 H 14.29 293 17.22 0.053

256QAM 1/0 H 11.71 2.93 14.64 0.029

/2 BPSK 1/0 H 19.99 2.88 22.87 0.194

QPSK 1/0 H 19.25 2.88 22.13 0.163

836.5 16QAM 1/0 H 15.60 2.88 18.48 0.070
64QAM 1/0 H 14.48 2.88 17.36 0.054

256QAM 1/0 H 11.81 2.88 14.69 0.029

/2 BPSK 1/0 H 17.85 2.77 20.62 0.115

QPSK 1/0 H 16.94 2.77 19.71 0.094

841.5 16QAM 1/0 H 15.44 2.77 18.21 0.066
64QAM 1/0 H 14.31 2.77 17.08 0.051

256QAM 1/0 H 11.83 2.77 14.60 0.029

11/2 BPSK 1/0 H 15.27 2.91 18.18 0.066

QPSK 1/0 H 15.16 291 18.07 0.064

834 16QAM 1/0 H 14.25 291 17.16 0.052
64QAM 1/0 H 12.80 291 15.71 0.037

256QAM 1/0 H 10.31 291 13.22 0.021

/2 BPSK 1/0 H 17.08 2.88 19.96 0.099

QPSK 1/0 H 16.07 2.88 18.95 0.079

20 836.5 16QAM 1/0 H 15.26 2.88 18.14 0.065
64QAM 1/0 H 13.82 2.88 16.70 0.047

256QAM 1/0 H 11.44 2.88 14.32 0.027

/2 BPSK 1/0 H 19.66 2.86 22.52 0.179

QPSK 1/0 H 18.42 2.86 21.28 0.134

839 16QAM 1/0 H 16.49 2.86 19.35 0.086
64QAM 1/0 H 14.96 2.86 17.82 0.061

256QAM 1/0 H 11.70 2.86 14.56 0.029
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NR Band n66
Channel ) Measured
Bandwidth Frequency Modulation RB Size/ Pol Level Ant Gain(dBl) EIRP (dBm) EIRP (W)
(MH2) (MHz) Offset (H/V) (dBm)

/2 BPSK 1/11 H 15.71 9.93 25.64 0.366
QPSK 1/11 H 15.66 9.93 25.59 0.362
171250 16QAM 1/11 H 14.28 9.93 24.21 0.264
64QAM 1/11 H 12.83 9.93 22.76 0.189
256QAM 1/11 H 10.84 9.93 20.77 0.119
11/2 BPSK 1/11 H 16.48 10.03 26.51 0.448
QPSK 1/11 H 16.21 10.03 26.24 0421
40 1 745.00 16QAM 1/11 H 14.27 10.03 24.30 0.269
64QAM 1/11 H 12.74 10.03 22.77 0.189
256QAM 1/11 H 10.60 10.03 20.63 0.116
/2 BPSK 1/11 H 16.75 10.13 26.88 0.488
QPSK 1/11 H 16.52 10.13 26.65 0.462
1 777.00 16QAM 1/11 H 14.50 10.13 24.63 0.290
64QAM 1/11 H 13.08 10.13 23.21 0.209
256QAM 1/11 H 10.89 10.13 21.02 0.126
/2 BPSK 1/25 H 16.33 9.94 26.27 0.424
QPSK 1/25 H 16.17 9.94 26.11 0.408
1 715.00 16QAM 1/25 H 14.42 9.94 24.36 0.273
64QAM 1/25 H 12.87 9.94 22.81 0.191
256QAM 1/25 H 10.73 9.94 20.67 0.117
/2 BPSK 1/25 H 16.86 10.03 26.89 0.489
QPSK 1/25 H 16.70 10.03 26.73 0.471
10 1 745.00 16QAM 1/25 H 14.25 10.03 24.28 0.268
64QAM 1/25 H 12.80 10.03 22.83 0.192
256QAM 1/25 H 10.49 10.03 20.52 0.113
1t/2 BPSK 1/25 H 17.19 10.12 27.31 0.538
QPSK 1/25 H 17.01 10.12 2713 0.516
1 775.00 16QAM 1/25 H 14.73 10.12 24.85 0.305
64QAM 1/25 H 13.20 10.12 23.32 0.215
256QAM 1/25 H 10.99 10.12 21.11 0.129
11/2 BPSK 1/38 H 17.11 9.95 27.06 0.508

15 1717.50
QPSK 1/38 H 17.01 9.95 26.96 0.497
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16QAM 1/38 H 14.58 9.95 24.53 0.284

64QAM 1/38 H 12.95 9.95 22.90 0.195

256QAM 1/38 H 10.91 9.95 20.86 0.122

/2 BPSK 1/38 H 16.87 10.03 26.90 0.490

QPSK 1/38 H 16.63 10.03 26.66 0.463

1 745.00 16QAM 1/38 H 14.24 10.03 24.27 0.267
64QAM 1/38 H 12.67 10.03 22.70 0.186

256QAM 1/38 H 10.58 10.03 20.61 0.115

/2 BPSK 1/38 H 17.34 10.11 27.45 0.556

QPSK 1/38 H 17.19 10.11 27.30 0.537

1772.50 16QAM 1/38 H 15.03 10.11 25.14 0.327
64QAM 1/38 H 13.43 10.11 23.54 0.226

256QAM 1/38 H 11.32 10.11 2143 0.139

/2 BPSK 1/52 H 17.94 9.96 27.90 0.617

QPSK 1/52 H 17.53 9.96 27.49 0.561

1720.00 16QAM 1/52 H 14.96 9.96 24.92 0.310
64QAM 1/52 H 13.38 9.96 23.34 0.216

256QAM 1/52 H 11.44 9.96 21.40 0.138

/2 BPSK 1/52 H 16.88 10.03 26.91 0.491

QPSK 1/52 H 16.79 10.03 26.82 0.481

20 1 745.00 16QAM 1/52 H 14.27 10.03 24.30 0.269
64QAM 1/52 H 12.64 10.03 22.67 0.185

256QAM 1/52 H 10.54 10.03 20.57 0.114

/2 BPSK 1/52 H 17.04 10.11 27.15 0.519

QPSK 1/52 H 16.83 10.11 26.94 0.494

1 770.00 16QAM 1/52 H 15.11 10.11 25.22 0.333
64QAM 1/52 H 13.48 10.11 23.59 0.229

256QAM 1/52 H 11.44 10.11 21.55 0.143
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13.3 RADIATED SPURIOUS EMISSIONS

All modes of operation were investigated, and the worst-case configuration results are reported in this

section.
Band 2

Channel . Measured Measured | Substitute o )
Bandwidth Frequency Modulation RB Size/ Frequency Pol Level Antenna Result Limit Margin

i (MH2) Offset i | cam | Gancag | @ (dBm) (dB)

371380 | H 51.68 12.78 38.90 1300 | 2590

2 BPSK K 559290 | H 63.99 13.59 750,40 1300 | 3740

371404 | H 52.87 12.78 40,09 1300 | 27.09

aPsk K 559290 | H 6453 1359 750.94 1300 | 37.94

371396 | H 5411 12.76 4135 1300 | 2835

18755 16QAM K 559314 | H 6539 13.50 51.80 1300 | 38.80

371388 | H 56.15 12.78 4337 1300 | 3037

64QAM K 559282 | H 65.78 13.59 52.19 1300 | 39.19

370076 | H 56.12 12.79 4333 1300 | 3033

2560AM K 5592.9 H 66.06 13.59 52.47 1300 | 3947

375896 | H 51.96 12.74 39.22 300 | 2622

2 BPSK ” 563840 | H 61.02 13.58 4744 1300 | 3444

375896 | H 53.07 12.74 4033 300 | 2733

QPsk K 563832 | H 61.86 13.58 48.28 1300 | 3528

15 374624 | H 5413 12.75 41.38 1300 | 2838

1880 16QAM K 561880 | H 63.05 13.59 49.46 1300 | 3646

374600 | H 55.32 12.75 4257 300 | 2957

64QAM K 561904 | H 64.20 1359 50.61 1300 | 3761

376015 | H 55.33 12.79 4254 1300 | 2954

2560AM K 564018 | H 64.29 13.59 750.70 1300 | 37.70

380380 | H 56.13 12.70 4343 1300 | 3043

2 BPSK K 570606 | H 63.93 1354 750.39 1300 | 37.39

380388 | H 56.55 12.70 4385 1300 | 3085

aPsK ” 570582 | H 63.95 1354 50.41 300 | 3741

19025 380380 | H 57.85 12.70 4515 300 | 3215

16QAM K 570590 | H 65.15 1354 51.61 300 | 3861

380420 | H 59.31 12.70 46,61 1300 | 3361

64QAM K 570606 | H 66.19 1354 52.65 1300 | 3965

2560AM » 379116 | H 59.15 12.70 46.45 1300 | 3345
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‘ 5686.54 ‘ H ‘ -66.07 ’T‘ -52.52 | -13.00 ‘ 39.52 ‘
Band 5
Channel . Measured Measured | Substitute o .
Bandwidth Frequency Modulation RB Size/ Frequency Pol Level Antenna Result Himit Margin
(MH2) (MHz) Offset (MH2) (H/V) (dBm) Gain(dBd) (dBm) (dBm) (dB)
1 649.39 H -49.46 7.49 -41.97 -13.00 28.97
/2 BPSK 1/37 2 473.81 H -63.50 8.49 -55.01 -13.00 42.01
414712 H -56.37 10.65 -45.72 -13.00 3272
1 649.46 H -53.36 749 -45.87 -13.00 32.87
QPSK 1/37 2 47359 H -63.96 8.49 -55.47 -13.00 4247
4 147.24 H -57.18 10.65 -46.53 -13.00 33.53
1 649.16 H -54.10 7.49 -46.61 -13.00 33.61
831.5 16QAM 1/37 2 47312 H -63.98 8.49 -55.49 -13.00 42.49
4147.84 H -57.66 10.65 -47.01 -13.00 34.01
1 649.31 H -56.00 749 -48.51 -13.00 35.51
64QAM 1/37 2 473.89 H -64.69 849 -56.20 -13.00 43.20
4 147.63 H -56.83 10.65 -46.18 -13.00 33.18
1 649.46 H -58.99 7.49 -51.50 -13.00 38.50
256QAM 1/37 2 473.46 H -65.07 8.49 -56.58 -13.00 43.58
414745 H -61.45 10.65 -50.80 -13.00 37.80
" 1 658.43 H -54.00 7.54 -46.46 -13.00 33.46
11/2 BPSK 1/37 2 488.29 H -60.76 8.52 -52.24 -13.00 39.24
4182.64 H -50.68 10.65 -40.03 -13.00 27.03
1673.29 H -53.81 7.54 -46.27 -13.00 33.27
QPSK 1/37 2 509.11 H -61.17 8.52 -52.65 -13.00 39.65
4183.46 H -51.03 10.65 -40.38 -13.00 27.38
1673.54 H -55.42 7.54 -47.88 -13.00 34.88
836.5 16QAM 1/37 2 509.26 H -61.87 8.52 -53.35 -13.00 40.35
4182.18 H -51.98 10.65 -41.33 -13.00 28.33
1673.63 H -56.97 7.54 -49.43 -13.00 36.43
64QAM 1/37 2 510.85 H -63.30 8.52 -54.78 -13.00 41.78
4182.10 H -56.84 10.65 -46.19 -13.00 33.19
1673.36 H -59.69 7.54 -52.15 -13.00 39.15
256QAM 1/37 2 510.54 H -64.13 8.52 -55.61 -13.00 42.61
4182.28 H -58.69 10.65 -48.04 -13.00 35.04
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167744 H -54.00 7.63 -46.37 -13.00 3337

11/2 BPSK 1/37 2 517.16 H -60.53 8.61 -51.92 -13.00 38.92
4 195.88 H -50.22 10.65 -39.57 -13.00 26.57

1677.26 H -54.54 7.63 -46.91 -13.00 33.91

QPSK 1/37 2 517.73 H -60.67 8.61 -52.06 -13.00 39.06
4 195.41 H -52.00 10.65 -41.35 -13.00 28.35

1678.54 H -55.56 7.63 -47.93 -13.00 3493

8415 16QAM 1/37 2 517.63 H -61.46 8.61 -52.85 -13.00 39.85
4195.48 H -53.59 10.65 -42.94 -13.00 29.94

1678.11 H -57.67 7.63 -50.04 -13.00 37.04

64QAM 1/37 2 517.23 H -62.27 8.61 -53.66 -13.00 40.66
4195.59 H -57.39 10.65 -46.74 -13.00 33.74

1678.84 H -58.75 7.63 -51.12 -13.00 38.12

256QAM 1/37 2 517.19 H -64.31 8.61 -55.70 -13.00 42.70
4195.22 H -59.42 10.65 -48.77 -13.00 35.77
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Band 66
Channel . Measured Measured | Substitute o .
. Frequency . RB Size/ Pol Result Limit Margin
Bandwidth Modulation Frequency Level Antenna
(MHz) Offset (H/V) . (dBm) (dBm) (dB)
(MHz) (MHz) (dBm) Gain(dBd)
3421.36 H -61.49 12.83 -48.66 -13.00 35.66
/2 BPSK 1/1
513213 H -64.18 12.83 -51.35 -13.00 38.35
342140 H -58.72 12.83 -45.89 -13.00 32.89
QPSK 1/1
513249 H -61.89 12.83 -49.06 -13.00 36.06
342143 H -61.46 12.83 -48.63 -13.00 35.63
1730.00 16QAM 1/1
5132.29 H -63.80 12.83 -50.97 -13.00 3797
3421.29 H -60.93 12.83 -48.10 -13.00 35.10
64QAM 1/1
513244 H -62.42 12.83 -49.59 -13.00 36.59
3421.02 H -63.33 12.83 -50.50 -13.00 37.50
256QAM 1/1
513263 H -64.88 12.83 -52.05 -13.00 39.05
347123 H -60.91 12.68 -48.23 -13.00 35.23
/2 BPSK 1/1
5 207.50 H -63.95 12.91 -51.04 -13.00 38.04
3471.29 H -59.92 12.68 -47.24 -13.00 34.24
QPSK 1/1
5 207.64 H -61.40 12.91 -48.49 -13.00 35.49
3471.11 H -61.36 12.68 -48.68 -13.00 35.68
40 1745.00 16QAM 1/1
5207.63 H -61.80 12.91 -48.89 -13.00 35.89
3 471.59 H -61.84 12.68 -49.16 -13.00 36.16
64QAM 1/1
5 207.64 H -62.81 12.91 -49.90 -13.00 36.90
3 471.48 H -61.00 12.74 -48.26 -13.00 35.26
256QAM 1/1
5 205.00 H -64.70 12.87 -51.83 -13.00 38.83
3 521.10 H -61.60 12.57 -49.03 -13.00 36.03
/2 BPSK 1/1
5207.50 H -65.62 12.91 -52.71 -13.00 39.71
352149 H -58.83 12.57 -46.26 -13.00 33.26
QPSK 1/1
5207.63 H -62.62 12.91 -49.71 -13.00 36.71
3521.19 H -58.62 12.57 -46.05 -13.00 33.05
1760.00 16QAM 1/1
5207.48 H -65.88 12.91 -52.97 -13.00 39.97
3521.14 H -60.56 12.57 -47.99 -13.00 34.99
64QAM 1/1
5 207.50 H -64.90 12.91 -51.99 -13.00 38.99
3521.12 H -63.18 12.57 -50.61 -13.00 37.61
256QAM 1/1
5207.39 H -62.64 12.91 -49.73 -13.00 36.73
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13.4 FREQUENCY STABILITY

Operting Frequency : 1880 MHz

Reference Voltage : 390 Vvd.c

Deviatin Limit : +0.000 25 %

Voltage Power Temperature Frequency Deviation

(%) (Vdo) Q) (Hz) (%)
100 +20(Ref) 1 880.000.007 0.000000372
100 -30 1 879.999.992 -0.000000426
100 -20 1 880.000.010 0.000000532
100 -10 1 879.999.995 -0.000000266
100 0 1 880.000.009 0.000000479
100 >0 10 1 880.000.003 0.000000160
100 20 1 880.000.015 0.000000798
100 30 1 880.000.011 0.000000585
100 40 1 880.000.003 0.000000160
100 50 1 880.000.001 0.000000053
115 4.485 20 1 879.999.996 -0.000000213
85 3.315 20 1 880.0000.14 0.000000745
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836.5 MHz
3.90 Vd.c
£ 0.00025 %

Operting Frequency :

Reference Voltage :

Deviatin Limit :

Voltage Power Temperature Frequency Deviation

(%) (Vdo) Q) (Hz) (%)

100 +20(Ref) 836.499.998 -0.000000239
100 -30 836.499.997 -0.000000359
100 -20 836.499.993 -0.000000837
100 -10 836.499.997 -0.000000359
100 0 836.499.991 -0.000001076
100 >0 10 836.499.998 -0.000000239
100 20 836.499.995 -0.000000598
100 30 836.499.996 -0.000000478
100 40 836.499.999 -0.000000120
100 50 836.499.994 -0.000000717
115 4.485 20 836.499.992 -0.000000956
85 3.315 20 836.499.997 -0.000000359
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Operting Frequency : 1745 MHz

Reference Voltage : 3.90 Vd.c

Deviatin Limit : + 000025 %

Voltage Power Temperature Frequency Deviation

(%) (Vdc) Q) (Hz) (%)
100 +20(Ref) 1 744.999.997 -0.000000172
100 -30 1 745.000.007 0.000000401
100 -20 1 744.999.995 -0.000000287
100 -10 1 744.999.998 -0.000000115
100 0 1 745.000.008 0.000000458
100 390 10 1 744.999.995 -0.000000287
100 20 1 745.000.014 0.000000802
100 30 1 745.000.006 0.000000344
100 40 1 745.000.011 0.000000630
100 50 1 744.999.997 -0.000000172
115 4.485 20 1 744.999.993 -0.000000401
85 3.315 20 1 745.000.003 0.000000172
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13.5 OCCUPIED BANDWIDTH

All modes of operation were investigated, and the worst-case configuration results are reported in this
section.

BAND 2 Occupied Bandwidth Plot (5 MHz, 1880 MHz, BPSK, Full RB)

KEYSIGHT Input RF lnput Z: 50 0 Anon 40 &8 Trig- Free Run Cunter Freq 1 520000000 GHz
L » Coupling: DX Cor CCorr Preamp: O Gate: O AvglHold: 100/100
Align. Auto Froq Ref: It (S) WW Path’ Standard FIF Gain. Low Radio Std: None
NFE Adaptive

1 Graph v
Scale/Div 10.0 dB Ref Value 20.00 dBm

~ -+

|7 e e Y T e ATt o »,-.,-.“

Center 1.880000 GHz #Video BW 150.00 kHz Span 10 MHz
{fﬂos BW 51.000 kHz _ #Sweep 20.0 ms (1001 pl‘i)l

2 Motrics v

Occupeed Bandwidth

44684 MHz Total Power 31.1 dBm
Transmit Freq Ermor z % of OBW Power
x dB Bandwidth 917 MHz xd8

Oct 10, 2023
31505 PM
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BAND 2 Occupied Bandwidth Plot (5 MHz, 1880 MHz, QPSK, Full RB)

KEYS'GHT lnpu( RF o b Anten 40 dB Trig- Free Run Caunter Freq: 1 530000000 GHz
L Couplng: DC Con CCorr Preamp: O

Gate: Off AvglHolkd: 100/100
Align’ Auto Freq Ref: Int (S) WW Path’ Standard #IF Gain. Low Radio Std. None
NFE: Adaptive

1 Graph v
Scale/Div 10.0 dB Ref Value 20.00 dBm

-~

il
.,r,,‘-f_ma.mh“ .

Center 1.880000 GHz #Video BW 150.00 kHz Span 10 MHz
#Res BW 51.000 kHz #Sweep 20.0 ms (1001 pts)
2 Motrics.

Occupsed Bandwidth

4 4795 MHz Totai Power
Transmit Freq Error 4 774 kHz 9% of OBW Power
x dB Bandwidth 4.900 MHz x dB

== r’ (-g - ” Oct 10, 2023

. 3.16:35 PM
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BAND 2 Occupied Bandwidth Plot (5 MHz, 1880 MHz, 16QAM, Full RB)

Input Z: 50 O
Corr CCorr
Freq Ref Int (S)
NFE: Adaptive

KEYSIGHT loput RF

Coupling: DC
L ’ Align: Auto

1 Graph v
Scale/Div 10.0 dB

-~

T Y (PN NP E PR SV

Center 1.880000 GHz
#Res BW 51.000 kHz

2 Metrics

Occupsed Bandwidth
44761 MHz

Transmit Freq Error
x dB Bandwidth

Oct 10, 2023
3:18:04 PM

#o5~A?

Aften; 40 dB
Preamp: Off
pW Path: Standard

Trig: Free Run
Gate: Off
#IF Gain. Low

Ref Value 20.00 dBm

#Video BW 150.00 kHz

-5.802 kHz
4,902 MHz

Center Freq: 1.680000000 GHz
Avg|Hold: 100/100
Radio Std: None

]
P BT AL I i ol e P opmp et |

\
\

|

1\

I i
|
|

L N f 1 .
"'"'v—:*i.}.t‘,'.ﬁ.,,'\. A

P aips Lo U
I
t
|

Span 10 MHz|
#Sweep 20.0 ms (1001 pts)

Total Power

% of OBW Power
xdB

29.7 dBm
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BAND 2 Occupied Bandwidth Plot (5 MHz, 1880 MHz, 64QAM, Full RB)

sm.- ! IIIINM .: 1

"KEYSIGHT nput RF iput Z:50 0 Ation 40 68 Toig- Free Run et Freq: 1 880000000 GHZ
L Couplng: DC Con CCorr Preamp: O Gate: O AvglHold: 100/100
» Align. Auto Freq Ref. Int (S) WW Path’ Standard #IF Gain: Low Radio Std: None
NEE: Adaptive

1 Graph v
Scale/Div 10.0 dB Ref Value 20.00 dBm

.

P A A AR Al e AP AN Pt U A WL e AN AT AN e s o
|

% :
M N .
S o 1T | SO PL) ey I

i

RAAFRI R A o™

)
1
\
N
|
|
|
|
l

Center 1.880000 GHz #Video BW 150.00 kHz Span 10 MHz
#Res BW 51.000 kHz #Sweep 20.0 ms (1001 pts)
2 Motrics.

Occupsed Bandwadth
4 4688 MHz Totai Power

Transmit Freq Error E z 9% of OBW Power
x dB Bandwsdth 4 3 z x dB

0’ Oct 10, 2023
31853 PM
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BAND 2 Occupied Bandwidth Plot (5 MHz, 1880 MHz, 256QAM, Full RB)

Occupied

"KEYSIGHT Input RF laput Z:50 0 Anon 40 48 Trig. Froe Run Canter Freq: 1580000000 GHz
L Couplng: D( Con CCorr Preamp: O Gate: O AvglHold: 100/100
» Align Auto Froq Ref: Int (S) WW Path’ Standard FIF Gain. Low Radic Std: None
NFE: Adaplive

1 Graph v
Scale/Div 10.0 dB

Ref Value 20.00 dBm

T e Vemm B

) v,
It ets] i r e

Center 1.880000 GHz
#Res BW 51.000 kHz

2 Motrics

#Video BW 150.00 kHz

Occupsed Bandwadth
4.4745 MHz Total Power

% of OBW Power

x dB

Transmit Freq Error
x dB Bandwsdth

Oct 10, 2023
32023 PM

Span 10 MHz
#Sweep 20.0 ms (1001 pts)

27.2 dBm
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BAND 2 Occupied Bandwidth Plot (10 MHz, 1880 MHz, BPSK, Full RB)

sm.- Iﬂl"ﬂ“: .: -.
Occupied

"KEYSIGHT Input RF lput 2. 50 0 Anon 40 68 Trig- Froe Run Canter Freq: 1 880000000 GHz
L s Coupling: DC Con CCorr Preamp: O Gate: OFF AvglHold: 100/100
» 5 Froq Ref: Int (S) WW Path: Standard FIF Gain Low Radio Std: None
NEE: Adaptive
1 Graph
Scale/Div 10.0 d8 Ref Value 20.00 dBm

-

-~

JUlrm b A LTSNl o A A A S MA AT s ar A OAAN A b cmmnit ]
f

i 7 T

Center 1.88000 GHz #Video BW 300.00 kHz Span 20 MHz
#Res BW 100.00 kHz #Sweep 20.0 ms (1001 pts)
2 Motrics v

Occupsed Bandwidth

8.9161 MHz Total Power 31.7 dBm
Transmit Freq Error z % of OBW Power
x dB Bandwsdth g Az x dB

l’ Oct 10, 2023
- 30523 PM
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BAND 2 Occupied Bandwidth Plot (10 MHz, 1880 MHz, QPSK, Full RB)

KEYSIGHT iy iipi 250 0
L Couplng: DC Con CCorr
’ g Froq Ref: It (S)
NFE: Adaptive
1 Graph
Scale/Div 10.0 dB

Center 1.88000 GHz
#Res BW 100.00 kHz

2 Motrics

Occupsed Bandwadth
8.9184 MHz

Transmit Freq Error
x dB Bandwsdth

0 [?] %%

Anon 40 d8 Trig- Free Run
Preamp: O Gate: ONF
WW Path: Standard FIF Gain Low

Ref Value 20.00 dBm

S

#Video BW 200.00 kHz

A SN AT bt 5 o I

Caunter Freq: 1 530000000 GHz
AvglHold: 100/100
Radio Std: None

-~

B vy AN |

Span 20 MHz
#Sweep 20.0 ms (1001 pts)

Totai Power

9% of OBW Power
x dB
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BAND 2 Occupied Bandwidth Plot (10 MHz, 1880 MHz, 16QAM, Full RB)

put Z: 50 O Anon 40 48
Corr CCorr Preamp: O

Trig- Free Run
Gate: ONf

Froq Ref. Int (S) WW Path’ Standard MIF Gain. Low

NFE Adaptive
1 Graph
Scale/Div 10.0 dB

-

p,
]

[y
!
|

/1
|
J
J
J
|
|

Center 1.88000 GHz
#Res BW 100.00 kHz

2 Motrics

Occupsed Bandwadth
8 9222 MHz

Transmit Freq Error 17927 kHz
x dB Bandwsdth 9.501 MHz

Oct 10, 2023
3:08:34 PM

Ref Value 20.00 dBm

ST A AP LA NS i LS D 0 IS0l s S SN it b BN\ Mt P DB DL WPl s

#Video BW 300.00 kHz

Cunter Freq: 1580000000 GHz
AvglHolkd: 100/100
Radio Std: None

b

]
i‘
|
|
\
%

Span 20 MHz
#Sweep 20.0 ms (1001 pts)

Totai Power

% of OBW Power
x dB
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BAND 2 Occupied Bandwidth Plot (10 MHz, 1880 MHz, 64QAM, Full RB)

nput Z: 50 O Anten 40 dB Trig- Free Run Cunter Freq: 1 530000000 GHz
Cor CCorr Preamp: O Gate: ONf AvglHold: 100/100
Froq Ref Int (S) WW Path: Standard #IF Gain: Low Radio Std: None
NFE: Adaptive
1 Graph
Scale/Div 10,0 dB Ref Value 20.00 dBm

)
B G e S e T I T \,«.)’

[
[
bt AN AR AN #f N '.UKF:‘* ]I
|
\
|

Center 1.88000 GHz #Video BW 300.00 kHz Span 20 MHz
#Res BW 100.00 kHz i #Sweep 20.0 ms (1001 pts)

2 Motrics

Occupsed Band!
Totai Power 29.6 dBm

Transmit Freq Error % of OBW Power
x dB Bandwidith x dB

Oct 10, 2023
== k’ (N - ? 3:09:32 PM
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BAND 2 Occupied Bandwidth Plot (10 MHz, 1880 MHz, 256QAM, Full RB)

nput Z: 50 O Anron 40 48 Trig- Free Run Canter Freq: 1580000000 GHz
Con CCorr Preamp: O Gate: ONF AvglHold: 100/100

Freq Ref: Int (S) WW Path: Standard #IF Gain. Low Radio Std: None

NFE: Adaptive

1 Graph
Scale/Div 10,0 dB Ref Value 20.00 dBm

1

R o L P ROV,

Center 1.88000 GHz #Video BW 200.00 kHz
#Res BW 100.00 kHz #Sweep 20.0 ms (1001 pts)

2 Motrics v

Occupsed Bandwadth
8 9291 MHz Total Power

Transmit Freq Error 182.92 kHz % of OBW Power
x dB Bandwsdth 9 494 MHz x d8

- Oct 10, 2023
=I lr.') (G - ? 3cm 51PM
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BAND 2 Occupied Bandwidth Plot (15 MHz, 1880 MHz, BPSK, Full RB)

KEYSIGHT lopet RE Wnpu Z:50 0
L Coupling, DC Corr CCort
Freq Ret Int (S)
NFE Adaplive
1 Graph

Scale/Div 10.0 dB

Center 1.88000 GHz
#Res BW 150.00 kHz
2 Metrics

Transmit Freq Error
x dB Bandwidth

k) (N - ? Oct 10, 2023

24938 PM

Atton 40 dB Trig; Froo Run
Proamp: Off Gate' Off
uW Path: Standard #IF Gain' Low

Ref Value 20.00 dBm

#Video BW 470.00 kHz

Conter Froq: 1830000000 GHz
AvglHold: 100/100
Radio Std: None

A

Syt rere ) St nu_-'b - fandatt

Span 30 MHz
QSv!er 29.0 ms 7(1001 pts)

Total Power 31.7 dBm

% of OBW Power 99.00 %
x dB 26,00 dB
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BAND 2 Occupied Bandwidth Plot (15 MHz, 1880 MHz, QPSK, Full RB)

w.- u"‘ “*’ y N -.
Occupied

KEYSIGHT laput Z: 50 O Anon 40 d8 Trig_ Free Run Cunter Freq 1 880000000 GHz
L o DE Corr CCorr Preamp: O Gate: Off AvglHoid: 100/100

Froq Ref: Int (S) #W Path’ Standard #IF Gain. Low Rodio Std. None

NEE Adaptive

1 Graph
Scale/Div 10.0 dB Ref Value 20.00 dBm

- -~

B T e A L e PP P LY e “

fl

4
A/
fpayante e

Ny o

Center 1.88000 GHz #Video BW 470.00 kHz
#Res BW 150.00 kHz

2 Motrics v

Total Power

Transmit Freq Error 36 kHz % of OBW Power
x dB Bandwsdth L Mz x dB 26.00 0B

9 Oct 10, 2023
2:50:50 PM
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BAND 2 Occupied Bandwidth Plot (15 MHz, 1880 MHz, 16QAM, Full RB)

KEYSIGHT Input RF laput - 50 0
L A Couplng: DC Cornr CCorr

Align. Auto Froq Ref: In (S)
NFE: Adaplive

1 Graph v
Scale/Div 10,0 dB

-

Anen 40 dB Toig- Free Run
Preamp: O Gate: O
#W Path’ Standard #IF Gain. Low

Ref Value 20.00 dBm

Cunter Freq: 1 520000000 GHz
AvglHold: 100/100
Radio Std. None

-~

PRSP I R R PO A U PRV EERSPRREST Y BTSN S
1 A

2
U

z TN
R 1 oL Lt
b ettt Al Vot

Center 1.88000 GHz
#Res BW 150.00 kHz

2 Motrics v

Occupsed Bandwadth

Transmit Freq Error
x dB Bandwsdth

#Video BW 470.00 kHz

i

Totai Power

% of OBW Power
x dB

Tl Lo

welllg ..L.L.‘,_l. i

i

Span 30 MHz
#Sweep 20.0 ms (1001 pts)
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BAND 2 Occupied Bandwidth Plot (15 MHz, 1880 MHz, 64QAM, Full RB)

KEYSIGHT Input RF lput Z: 50 0
L Couplng: DC Corn CCorr
Zh. Align Auto Froq Ref: Int (S)
NFE Adaptive
1 Graph v

Scale/Div 10.0 dB8

-~

/

\ 1 " 1 ot
\ . 1 A
’14\"‘_""‘_-.“5\,““‘0«/'\:*’4»‘ Law /i pas .ﬁ

Center 1.88000 GHz
#Res BW 150.00 kHz

2 Motrics v

Occupsed Bandwadth

Transmit Freq Error
x dB Bandwsdth

Teig. Free Run Canter Freq 1 580000000 GHz
Gate: Off AvglHold: 100/100

#W Path’ Standard #IF Gain. Low Radio Std: None

Ref Value 20.00 dBm

-~

e

| Ll | '
| AN ok

el

\
bt

#Video BW 470.00 kHz Span 30 MHz
#Sweep 20.0 ms (1001 pts)

Total Power

% of OBW Power
x dB
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BAND 2 Occupied Bandwidth Plot (15 MHz, 1880 MHz, 256QAM, Full RB)

KEYSIGHT iipit 250 0
L o= Coupling Con CCorr
Froq Ref. Int (S)
NEE Adaptive
1 Graph

Scale/Div 10.0 dB

e

N |"v.~» RPN e e e

Center 1.88000 GHz
#Res BW 150.00 kHz
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13.6 PEAK TO AVERAGE RATIO

All modes of operation were investigated, and the worst-case configuration results are reported in this

section.
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BAND 2 Occupied Bandwidth Plot (5 MHz, 1880 MHz, QPSK, Full RB)
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BAND 2 Occupied Bandwidth Plot (5 MHz, 1880 MHz, 16QAM, Full RB)
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BAND 2 Occupied Bandwidth Plot (5 MHz, 1880 MHz, 64QAM, Full RB)

L -+

Povnd Sat CUDF ¥
KEYSIGHT % av ’ Mk 250 0 Azan 40 &8 Tokg Frou fun Cantae Froy 1 B30009000 oz
i Coupiing

= DTG Carr CCerr Preamp: 8 ¥ Gain Low Couma 3 00 M3 00 Mpt
= asgn s Froq Rt Int () W Pam Standard Radia S5 Neow

1 Metrics v 2 Graph

Avorage Power

100%
10%
01%
0 Y
DO01 %

00001 %

EST-QP17-R-101-F04 (2023.01.17) 121 / 337 Registration Number:ESTR-23-00270




[57- Estech
r bast ot Report Number :ESTRGC2311-003

BAND 2 Occupied Bandwidth Plot (5 MHz, 1880 MHz, 256QAM, Full RB)

@‘ f 5 OCDF :' +
KEYslGHT st RF st 15".' a Aran 40 ¢80 Tv!) 'qu Fun Cantue ﬂw 1 BEOODS0DD Gz
L wpe | [Couping D Lot Clarr Preamp: O ¥ Gain Low Couma 3 00 M3 00 Mpt
Algn Autn Frog Rut e (5) W Fam Standard Radia St Nenw

1 Metrics v 2 Graph

Avorage Power

18.13 dBm

4530 % 204D

100%
10%
01%
0 Y
DO01 %

00001 %

EST-QP17-R-101-F04 (2023.01.17) 122 / 337 Registration Number:ESTR-23-00270




[57- Estech
r bast ot Report Number :ESTRGC2311-003

BAND 2 Occupied Bandwidth Plot (10 MHz, 1880 MHz, BPSK, Full RB)
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BAND 2 Occupied Bandwidth Plot (10 MHz, 1880 MHz, QPSK, Full RB)

L -+

Povnd Sat CUDF ¥
KEYSIGHT % av ’ Mk 250 0 Azan 40 &8 Tokg Frou fun Cantae Froy 1 B30009000 oz
i Coupiing

= DTG Carr CCerr Preamp: 8 ¥ Gain Low Couma 3 00 M3 00 Mpt
= asgn s Froq Rt Int () W Pam Standard Radia S5 Neow

1 Metrics v 2 Graph

Avorage Power

100%
10%
01%
0 Y
DO01 %

00001 %

EST-QP17-R-101-F04 (2023.01.17) 124 / 337 Registration Number:ESTR-23-00270




[57- Estech
r bast ot Report Number :ESTRGC2311-003

BAND 2 Occupied Bandwidth Plot (10 MHz, 1880 MHz, 16QAM, Full RB)
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BAND 2 Occupied Bandwidth Plot (10 MHz, 1880 MHz, 64QAM, Full RB)
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BAND 2 Occupied Bandwidth Plot (10 MHz, 1880 MHz, 256QAM, Full RB)
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BAND 2 Occupied Bandwidth Plot (15 MHz, 1880 MHz, BPSK, Full RB)
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BAND 2 Occupied Bandwidth Plot (15 MHz, 1880 MHz, QPSK, Full RB)
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BAND 2 Occupied Bandwidth Plot (15 MHz, 1880 MHz, 16QAM, Full RB)
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BAND 2 Occupied Bandwidth Plot (15 MHz, 1880 MHz, 64QAM, Full RB)
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BAND 2 Occupied Bandwidth Plot (15 MHz, 1880 MHz, 256 QAM, Full RB)
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BAND 2 Occupied Bandwidth Plot (20 MHz, 1880 MHz, BPSK, Full RB)
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BAND 2 Occupied Bandwidth Plot (20 MHz, 1880 MHz, QPSK, Full RB)
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BAND 2 Occupied Bandwidth Plot (20 MHz, 1880 MHz, 16QAM, Full RB)
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BAND 2 Occupied Bandwidth Plot (20 MHz, 1880 MHz, 64QAM, Full RB)
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BAND 2 Occupied Bandwidth Plot (20 MHz, 1880 MHz, 256QAM, Full RB)
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BAND 5 Occupied Bandwidth Plot (5 MHz, 836.5 MHz, BPSK, Full RB)
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BAND 5 Occupied Bandwidth Plot (5 MHz, 836.5 MHz, QPSK, Full RB)
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BAND 5 Occupied Bandwidth Plot (5 MHz, 836.5 MHz, 16QAM, Full RB)
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BAND 5 Occupied Bandwidth Plot (5 MHz, 836.5 MHz, 64QAM, Full RB)
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BAND 5 Occupied Bandwidth Plot (5 MHz, 836.5 MHz, 256QAM, Full RB)

m‘ ¢ 5 OCDF - :' +
KEYslGHT st RF st 15".' a Aran 40 ¢80 Tv!) 'an Fun Cantue ﬂw B35 500000 MH2
L o [Coupiing D Lot Clarr Preamp: O ¥ Gain Low Couma 3 00 M3 00 Mpt
Algn Autn Frog Rut e (5) W Fam Standard Radia St Nenw

1 Metrics v 2 Graph

Avorage Power

21 63 dBm

154 % 204D

100%
10%
01%
0 Y
DO01 %

00001 %

EST-QP17-R-101-F04 (2023.01.17) 142 / 337 Registration Number:ESTR-23-00270




[57- Estech
r bast ot Report Number :ESTRGC2311-003

BAND 5 Occupied Bandwidth Plot (10 MHz, 836.5 MHz, BPSK, Full RB)
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BAND 5 Occupied Bandwidth Plot (10 MHz, 836.5 MHz, QPSK, Full RB)
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BAND 5 Occupied Bandwidth Plot (10 MHz, 836.5 MHz, 16QAM, Full RB)

L -+

KEYSIGHT %o if : Mt Z 50 0 Aran 40 &8 Tokg Frou fun Cantue Froy 835 S00000 MH:
i Conpiing

= DTG Carr CCerr Preamp: 8 ¥ Gain Low Couma 3 00 M3 00 Mpt
= asgn s Froq Rt Int () W Pam Standard Radia S5 Neow

1 Metrics v 2 Graph

Avorage Power
2212 dBm

4546 %

100%
10%
01%
0 Y
DO01 %

00001 %

EST-QP17-R-101-F04 (2023.01.17) 145 / 337 Registration Number:ESTR-23-00270




[57- Estech
r bast ot Report Number :ESTRGC2311-003

BAND 5 Occupied Bandwidth Plot (10 MHz, 836.5 MHz, 64QAM, Full RB)
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BAND 5 Occupied Bandwidth Plot (10 MHz, 836.5 MHz, 256QAM, Full RB)
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BAND 5 Occupied Bandwidth Plot (15 MHz, 836.5 MHz, BPSK, Full RB)
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BAND 5 Occupied Bandwidth Plot (15 MHz, 836.5 MHz, QPSK, Full RB)
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BAND 5 Occupied Bandwidth Plot (15 MHz, 836.5 MHz, 16QAM, Full RB)
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BAND 5 Occupied Bandwidth Plot (15 MHz, 836.5 MHz, 64QAM, Full RB)
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BAND 5 Occupied Bandwidth Plot (15 MHz, 836.5 MHz, 256QAM, Full RB)
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