BUREAU
VERITAS

FCC Test Report
(Part 90 — LTE B26)

Report No.: RFBCKT-WTW-P21031102-6
FCC ID: HFSQTADS53
Test Model: QTADS3
Received Date: Mar. 31, 2021
Test Date: Apr. 28 ~ May 25, 2021

Issued Date: May 25, 2021

Applicant: QUANTA COMPUTER INC

Address: No. 211, Wenhua 2nd Rd., Guishan Dist., Taoyuan City 33377, Taiwan

Issued By: Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch
Lin Kou Laboratories
Lab Address: No. 47-2, 14th Ling, Chia Pau Vil., Lin Kou Dist., New Taipei City, Taiwan
Test Location: No. 19, Hwa Ya 2nd Rd., Wen Hwa Vil., Kwei Shan Dist., Taoyuan City
33383, TAIWAN

FCC Registration/ 788550/ TW0003
Designation Number:

e
{1//_///;:\\\ :\‘ Testing Laboratory
“/, W 2021
mmi

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification.

Report No.: RFBCKT-WTW-P21031102-6 Page No. 1/55 Report Format Version: 6.1.1




1528
BUREAU
VERITAS

Table of Contents

Release Control RECOId.............iiiiiiiiiccieeiiis s sssssse e s e sss s smss e s s e s s s s s s mns e e e e e e sasssssmmeneenesansssnnnenensensnnssnnnns 3
1 Certificate of CONfOrMItY.......ccccccuiiiiiiicirr e e e e e s smn e e e e e s samnnn e e e e snnnnn 4
2 Summary of TeSt RESUILS .......eciiiiiiiicccrirr st n e s e s snmn e e e e e s snmnn e e e e e nnnnnn 5
2.1 Measurement UNCErTaINTY ........oooiiiiiiiiie et e e b e e 5
2.2  Test Site anNd INSIUMENES....... ittt e e e e e e et e e e e e e s e e et e e e e e eeerarannns 6
3 L€ 4 L= - I 10 0 0 4 P 1T o SR 7
3.1 General Description Of EUT ... ...ttt e e e e s nneeee s 7
3.2  Configuration of System UNAEr TESt........oo e 9
3.2.1 Description of SUPPOIT UNItS.........ooiiiiiiiieiiie et e e e nneee s 9
3.3  Test Mode Applicability and Tested Channel Detail ... 10
3.4 EUT Operating COoNAItIONS .........eeiiiiiiiie ittt et e e e e e e e e e e e 13
3.5  General Description of Applied Standards and References .........cccccoeveciiiiiiie e, 13
4 Test Types and RESUILS ......cccccceciiiriiiiiccccceirr s s e e e s s s sssms s s e e e s s s s smne s e e e e s sn s s nmne s e e enssnsnnnnnnnns 14
4.1 Output POWEr MEASUMEMENT ... ittt ettt e ettt e e e s bt e e e e e abteeeesanbeeeeanes 14
4.1.1 Limits of Output Power MeasuremMeENnt..............ooii it 14
N 1=t Bl o To1 Yo (U =Y R 14
B N =T GRS T (1] o J PO PRPPPPPPRN 14
R 1Yy B YT U | R 15
4.2  Modulation Characteristics Measurement..............cccoo 23
4.2.1 Limits of Modulation CharacCteriStiCS...........uuueiiiiiiiieee et e e e e e e e e e e e eeaeees 23
N 1 =Y Bl o Yo7 Yo [V <Y 23
B B =T GRS T (1] o J PSR PRPPPPPRRN 23
R 1Yt B =TT U | R 24
4.3  Frequency Stability MeasuremMeENnt ...........cooi i 25
4.3.1 Limits of Frequency Stability Measurement ... 25
O B 1 =Y Bl o Yo7 Yo [V < 25
G TR B =T AR T =1 (1] o J PSPPSR 25
B A 1Yt B YT U | 26
4.4  Occupied Bandwidth MeasuremMent ... 30
4.4.1 Limits of Occupied Bandwidth Measurement ..o 30
N 1 =Y B o Yo7 Yo [V < 30
R N =T GRS T (1] o J PSP OTUPRPPPPPRRN 30
R 1Yy B =TT U | 31
4.5  EmISSION Mask MEASUIMEMENT ...........oiiiiiiieeeee et e e e e e e e e e e e e e e e eesaaneeeeeaees 35
4.5.1 Limits of Emission Mask MEASUIEMENL...........cooiiiiiiiiiiie et e e e e e e e e e ee e e e e eaaes 35
T =T GRS T =1 (1] o J PSP PRPPPPPPRN 35
4.5.3 TESE PrOCEAUIES.........ccoeeeeee et ettt e e e e e e ettt e e e e e e e e e eaab e eeeeeseesbaa e seeeseesaarnaaeeeanes 35
A 1Yt B =TT U | R 36
4.6 Conducted SpUrioUS EMISSIONS .......coiiiiiiiiiiiiiiie ittt e e et e e e s rbee e e e s aneeeeeanes 40
4.6.1 Limits of Conducted Spurious Emissions Measurement...........c.coooviiciiiieiieee s e e eeeeeeeeee s 40
I =T GRS T =1 (1] o J PSP PRPPPPPPRN 40
TG T 1 =11 Al o Yo7 Yo U = 40
G 1Yt B YT U | R 41
4.7 Radiated EMIiSSION MEASUIEMENT .......ccii ittt e et e e e e e e et e e e e e e e eesaaaeeeeeaees 45
4.7.1 Limits of Radiated EmisSion MEaSUrEMENt ...........cooovueuiii et e e e e eeaees 45
A 1 =11 B o Yo7 Yo [V <R 45
4.7.3 Deviation from Test STtaNAard ............ccoooiiiiiiiiei e e 45
O =T GRS T (1] o J PSR PRPPPPPPRN 46
A T 1 =11 B (=TT U | R 47
5 Pictures of Test ArrangemeEnts.........cccccviiiiiiccismmrrnnnisscssssrrr s s s ssssms e e e e e e s s s smn s e e e es s s s s sanmne s e e ensnsnnnns 54
Appendix — Information of the Testing Laboratories .........cccccoiiviccciemmiiiiinscccseserr e 55

Report No.: RFBCKT-WTW-P21031102-6 Page No. 2 /55 Report Format Version: 6.1.1




(AR
%ﬁ

1528

BN
SV

Release Control Record
Issue No. Description Date Issued
RFBCKT-WTW-P21031102-6 | Original release May 25, 2021

Report No.: RFBCKT-WTW-P21031102-6

Page No. 3/55

Report Format Version: 6.1.1




1528
BUREAU
VERITAS

1 Certificate of Conformity

Product: 5G Hotspot
Brand: T-Mobile
Test Model: QTADS3
Sample Status: Engineering sample
Applicant: QUANTA COMPUTER INC
Test Date: Apr. 28 ~ May 25, 2021

Standards: FCC Part 90, Subpart S

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s RF characteristics under the conditions specified in this report.

> ~
Prepared by : (L\ WMNe (J\J\v\)\ , Date: May 25, 2021

Celine Chou / Senior Specialist

/ f
//’ ? ( '/l £ I
Approved by : ANapc , Date: May 25, 2021

Bruce Chen / Senior Project Engineer
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2 Summary of Test Results

Applied Standard: FCC Part 90 & Part 2

Floe Test ltem Result Remarks
Clause
2.1046 Effective Radiated Power Pass Meet the requirement of limit
90.635 (b) 9 :
2.1047 Modulation Characteristics Pass Meet the requirement of limit.
501 g‘?g Frequency Stability Pass Meet the requirement of limit.
SJ ggg Occupied Bandwidth Pass Meet the requirement of limit.
2.1051 o . -
90.691 Emission Masks Pass Meet the requirement of limit.
- Band Edge Measurements Pass Meet the requirement of limit.
301 gg] Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
9'0 691 Radiated Spurious Emissions Pass Minimum passing margin is

-32.70dB at 51.09MHz.

Note: Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Measurement Frequency Expand((:SZL)J?f)e rtainty
9kHz ~ 30MHz 3.04 dB
Radiated Emissions up to 1 GHz 30MHz ~ 200MHz 3.86 dB
200MHz ~1000MHz 3.87 dB
Radiated Emissions above 1 GHz 1GHz ~ 18GHz 2.29 dB
18GHz ~ 40GHz 2.29dB
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2.2 Test Site and Instruments

Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
Test Receiver
ROHDE & SCHWARZ ESR3 102579 Jul. 07, 2020 | Jul. 06, 2021
Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100269 Jun. 09, 2020 | Jun. 08, 2021
ngn\t’ecmr signal generator N5182B MY53050430 | Nov. 25, 2020 | Nov. 24, 2021
Radio Communication
Analyzer MT8821C 6261806803 Jan. 22, 2021 | Jan. 21, 2022
Anritsu
BILOG Antenna
SCHWARZBECK VULB9168 9168-171 Nov. 04, 2020 | Nov. 03, 2021
HORN Antenna
SCHWARZBECK 9120D 209 Nov. 22, 2020 | Nov. 21, 2021
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Nov. 22, 2020 | Nov. 21, 2021
Loop Antenna
TESEQ HLA 6121 45745 Jul. 06, 2020 | Jul. 05, 2021
Preamplifier
Agilent 8447D 2944A10738 Aug. 16, 2020 | Aug. 15, 2021
(Below 1GHz)
Preamplifier
Agilent 8449B 3008A02465 Mar. 22, 2021 | Mar. 21, 2022
(Above 1GHz)
RF Coaxial Cable
WOKEN 8D-FB Cable-CH3-01 Aug. 16, 2020 | Aug. 15, 2021
With 5dB Pad
RF signal cable Cable-CH3-03
HUBER+SUHNER SUCOFLEX 104 (223653/4) Aug. 16, 2020 | Aug. 15, 2021
RF signal cable SUCOFLEX
HUBER+SUHNERS 1048&EMC104-SM-S (3832'26491”7?6337) Aug. 16, 2020 | Aug. 15, 2021
EMCI M-8000
Software ADT_Radiated_
BV ADT \V7.6.15.9.5 NA NA NA
Antenna Tower MA 4000 013303 NA NA
inn-co GmbH
Antenna Tower Controller
BV ADT AT100 AT93021702 NA NA
Turn Table
BV ADT TT100 TT93021702 NA NA
Turn Table Controller
BV ADT SC100 SC93021702 NA NA
Boresight Antenna Fixture FBA-01 FBA-SIP01 NA NA
Standard Temperature And
Humidity Chamber GTH-120-40-CP-AR MAA1306-019 Sep. 10, 2020 | Sep. 09, 2021
GIANT FORCE
JFW 20dB attenuation 50HF-020-SMA NA NA NA
frue RMS Clamp Meter 325 31130711WS | Jun 06, 2020 | Jun 05, 2021
DC power supply U8002A MY56330015 NA NA

Keysight

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to NML/ROC and NIST/USA.

2. The test was performed in HwaYa Chamber 3.
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3  General Information
3.1 General Description of EUT
Product 5G Hotspot
Brand T-Mobile
Test Model QTADS53
Sample Status Engineering sample
Power Supply Rating 5Vdc / 9vdc / 12Vdc (Adapter)
3.85Vdc (Battery)
Modulation Type QPSK, 16QAM, 64QAM, 256QAM
LTE Band 26 (Channel Bandwidth 1.4MHz) | 814.7MHz ~ 823.3MHz
. LTE Band 26 (Channel Bandwidth 3MHz) 815.5MHz ~ 822.5MHz
Operating Frequency i
LTE Band 26 (Channel Bandwidth 5MHZz) 816.5MHz ~ 821.5MHz
LTE Band 26 (Channel Bandwidth 10MHz) | 819.0MHz
QPSK 16QAM | B64QAM | 256QAM
LTE Band 26 (Channel Bandwidth 1.4MHz) 166.341mW|130.317mW|105.439mW| 64.417mW
(22.21dBm)|(21.15dBm)|(20.23dBm)|(18.09dBm)
LTE Band 26 (Channel Bandwidth 3MHz) 163.682mW|131.220mW|102.329mW| 52.000mW
Max. ERP Power (22.14dBm)|(21.18dBm)|(20.10dBm)|(17.16dBm)
LTE Band 26 (Channel Bandwidth 5MHz) 164.816mW|131.522mW|102.565mW| 52.481TmW
(22.17dBm)|(21.19dBm)|(20.11dBm) |(17.20dBm)
LTE Band 26 (Channel Bandwidth 10MHz) 164.437mW|130.918mW|101.625mW| 52.119mW
(22.16dBm)|(21.17dBm)|(20.07dBm)|(17.17dBm)
QPSK 16QAM | B64QAM | 256QAM
LTE Band 26 (Channel Bandwidth 1.4MHz) | 1M09G7D | 1M0O9D7W | 1MO9D7W | 1M0O9D7W
Emission Designator LTE Band 26 (Channel Bandwidth 3MHz) | 2mM70G7D | 2M70D7W | 2M70D7W | 2M69D7W
LTE Band 26 (Channel Bandwidth 5MHz) | 4M49G7D | 4M49D7W | 4M49D7W | 4M49D7W
LTE Band 26 (Channel Bandwidth 10MHz) | sM99G7D | 8M97D7W | 8M98D7W | 8M97D7W
Antenna Type Refer to Note as below
Antenna Connector Refer to Note as below
Accessory Device Refer to Note as below
Cable Supplied Refer to Note as below
Note:
1. The EUT contains following accessory devices.
Product Brand Model Description
Adapter 1 TEN PAO S018BYU1200150 I/P: 100-240Vac, 50/60Hz, 600mA
INTERNATIONAL LTD. O/P: 5Vdc/9Vdc/12Vdc—3A/2A/1.5A
Adapter 2 | Achai Technology Co., Ltd| A138A-120150U-Us2 |/ - 100-240V=50/60Mz, 0.5A
O/P: 5Vdc, 2.5A/9Vdc, 2A/12Vdc, 1.5A
USB Cable Electronics Taiwai Ltd. DDEMU110079 0.95m shielded USB cable without core
Battery VEKEN 141033 3.85Vdc, 6240mAh, 24.02Wh
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2. There are two sources for EUT's main board and memory. Only the supplier is different and the rest of the
specifications are the same.

Sample ltem Brand Model
PCB - Main Unimicron Technology | 12VPL4024C for MODEM board,06VPL4028C for
A Corporation. Main board
N Technol
Memory - Main anya fechnology NM4888KSPAXAI-3E
Corporation
HI12C124A for MODEM HIOBT221A f
PCB -Second AKM Meadville C124A for MODEM board, - HIOG o
B Main board
Memory - Second | Jeju Semiconductor Corp. JSFDDQ5QHAFGD-405

* After pre-tested, sample A was the worse and chosen for final test.

3. The following antennas were provided to the EUT.
LTE Band

Gain (dBi)

Ant. T
No ype | Connector
: B2 B4 B5 B7 B12 B13 B25 B26 B38 B41 B66 B71

0 |PIFA MUR 1.23871 | 3.16163 [0.345671| 1.15435 |0.154297 | -3.23099 | 1.23871 |0.702007|0.371642| 1.15435 | 3.16163 |0.426023

1 |PIFA IPEX

2 |PIFA IPEX 0.861738|0.805343 - - - - - - - - 0.805343

3 | PIFA MUR

4 | PIFA IPEX

* The above Antenna information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications, the laboratory shall not be held responsible.
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3.2 Configuration of System under Test
EUT
Adapter (EUT)
e Remote site
Radio
Communication
Analyzer (A)
3.2.1 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

tests.
ID Product Brand Model No. Serial No. FCC ID Remarks
Radio
A. Communication Anritsu MT8821C 6261806803 NA -
Analyzer
Note:

1. All power cords of the above support units are non-shielded (1.8m).

2. ltem A acted as a communication partner to transfer data.
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3.3 Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, XYZ axis and antenna ports. The worst case was found when positioned as
the table below. Following channel(s) was (were) selected for the final test as listed below:

Band Radiated Emission
LTE Band 26 X-plane
LTE Band 26
EUT
. . X Channel .
Configure Test item Available channel Tested channel . Modulation Mode
Bandwidth
Mode

1 RB /0 RB Offset

1 RB /2 RB Offset

26697 (814.7MHz), QPSK/16QAM / 1 RB /5 RB Offset

26697 to 26783 26740 (819.0MHz), 1.4MHz 64QAM / 3 RB /0 RB Offset

26783 (823.3MHz) 256QAM 3 RB /1 RB Offset

3 RB /3 RB Offset

6 RB /0 RB Offset

1 RB /0 RB Offset

1 RB /7 RB Offset

26705 (815.5MHz), QPSK/16QAM /| 1 RB/ 14 RB Offset

26705 to 26775 26740 (819.0MHz), 3MHz 64QAM / 8 RB /0 RB Offset

26775 (822.5MHz) 256QAM 8 RB /3 RB Offset

8 RB /7 RB Offset

15 RB / 0 RB Offset

- ERP

1 RB /0 RB Offset

1 RB /12 RB Offset

26715 (816.5MHz), QPSK/16QAM /| 1 RB/24 RB Offset

26715 to 26765 26740 (819.0MHz), 5MHz 64QAM / 12 RB / 0 RB Offset

26765 (821.5MHz) 256QAM 12 RB / 6 RB Offset

12 RB / 13 RB Offset
25 RB /0 RB Offset

1 RB /0 RB Offset

1 RB /24 RB Offset
QPSK/16QAM /| 1 RB /49 RB Offset
26740 26740 (819.0MHz) 10MHz 64QAM / 25 RB /0 RB Offset
256QAM 25 RB /12 RB Offset
25 RB /25 RB Offset
50 RB / 0 RB Offset

QPSK/ 16QAM /

Modulation
- . 26740 26740 (819.0MHz) 10MHz 64QAM / 50 RB / 0 RB Offset
Characteristics
256QAM
26697 (814.7MHz),
26697 to 26783 ( 2) 1.4MHz QPSK 6 RB /0 RB Offset
26783 (823.3MH?z)
26705 (815.5MHz),
26705 to 26775 3MHz QPSK 15 RB / 0 RB Offset
] Frequency 26775 (822.5MHz)
Stability
26715 (816.5MHz),
26715 to 26765 ( 2) 5MHz QPSK 25 RB / 0 RB Offset
26765 (821.5MHz)
26740 26740 (819.0MHz) 10MHz QPSK 50 RB / 0 RB Offset

Report No.: RFBCKT-WTW-P21031102-6 Page No. 10/ 55 Report Format Version: 6.1.1
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EUT
) . . Channel )
Configure Test item Available channel Tested channel ) Modulation Mode
Bandwidth
Mode
26697 (814.7MHz), QPSK/16QAM /
26697 to 26783 26740 (819.0MHz), 1.4MHz 64QAM / 6 RB /0 RB Offset
26783 (823.3MHz) 256QAM
26705 (815.5MHz), QPSK/16QAM /
26705 to 26775 26740 (819.0MHz), 3MHz 64QAM / 15 RB / 0 RB Offset
Occupied 26775 (822.5MHz) 256QAM
Bandwidth 26715 (816.5MHz), QPSK/16QAM /
26715 to 26765 26740 (819.0MHz), 5MHz 64QAM / 25 RB /0 RB Offset
26765 (821.5MHz) 256QAM
QPSK/16QAM /
26740 26740 (819.0MHz) 10MHz 64QAM / 50 RB / 0 RB Offset
256QAM
1 RB /0 RB Offset
26697 (814.7MHz),
26697 to 26783 1.4MHz QPSK 1 RB /5 RB Offset
26783 (823.3MHz)
6 RB / 0 RB Offset
1 RB /0 RB Offset
26705 (815.5MHz),
26705 to 26775 3MHz QPSK 1 RB /14 RB Offset
26775 (822.5MHz)
o 15 RB / 0 RB Offset
- Emission Masks
1 RB /0 RB Offset
26715 (816.5MHz),
26715 to 26765 5MHz QPSK 1 RB /24 RB Offset
26765 (821.5MHz)
25 RB /0 RB Offset
1 RB /0 RB Offset
26740 26740 (819.0MHz) 10MHz QPSK 1 RB /49 RB Offset
50 RB / 0 RB Offset
26697 (814.7MHz),
26697 to 26783 26740 (819.0MHz), 1.4MHz QPSK 1 RB /0 RB Offset
26783 (823.3MHz)
26705 (815.5MHz),
Conducted 26705 to 26775 26740 (819.0MHz), 3MHz QPSK 1 RB /0 RB Offset
” Emission 26775 (822.5MHz)
26715 (816.5MHz),
26715 to 26765 26740 (819.0MHz), 5MHz QPSK 1 RB /0 RB Offset
26765 (821.5MHz)
26740 26740 (819.0MHz) 10MHz QPSK 1 RB /0 RB Offset
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EUT
) . . Channel .
Configure Test item Available channel Tested channel ) Modulation Mode
Bandwidth
Mode
Radiated
- Emission 26715 to 26765 26740 (819.0MHz) 5MHz QPSK 1 RB /0 RB Offset
Below 1GHz
26697 (814.7MHz),
26697 to 26783 26740 (819.0MHz), 1.4MHz QPSK 1 RB /0 RB Offset
Radiated 26783 (823.3MHz)
B Emission 26715 (816.5MHz),
Above 1GHz 26715 to 26765 26740 (819.0MHz), 5MHz QPSK 1 RB /0 RB Offset
26765 (821.5MHz)
26740 26740 (819.0MHz) 10MHz QPSK 1 RB /0 RB Offset
Note:
1. For radiated emission below 1GHz, select the worst radiated emission channel (above 1GHz) for final
testing.

2. For radiated emission above 1GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest,
5MHz & highest channel bandwidth for final test.

3. The output power for QPSK, 16QAM, 64QAM and 256QAM, measured value of QPSK is higher than
16QAM, 64QAM and 256QAM mode. Therefore, only Modulation characteristics, occupied bandwidth
items had been tested under QPSK, 16QAM, 64QAM and 256QAM modes, the other test items were
performed under QPSK mode only.

Test Condition:

Test ltem Environmental Conditions Input Power Tested By
ERP 25deg. C, 60%RH 120Vac, 60Hz James Yang
Modulation characteristics 25deg. C, 60%RH 120Vac, 60Hz James Yang
Frequency Stability 25deg. C, 60%RH 3.85Vdc James Yang
Occupied Bandwidth 25deg. C, 60%RH 120Vac, 60Hz James Yang
Emission Mask 25deg. C, 60%RH 120Vac, 60Hz James Yang
Conducted Emission 25deg. C, 60%RH 120Vac, 60Hz James Yang
Radiated Emission 25deg. C, 70%RH 120Vac, 60Hz Edison Lee

Report No.: RFBCKT-WTW-P21031102-6 Page No. 12 /55 Report Format Version: 6.1.1
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3.4 EUT Operating Conditions

The EUT makes a call to the communication simulator. The communication simulator station system
controlled a EUT to export maximum output power under transmission mode and specific channel frequency

3.5 General Description of Applied Standards and References

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

Test Standard:

FCC 47 CFR Part 2

FCC 47 CFR Part 90
ANSI/TIA/EIA-603-E 2016
ANSI 63.26-2015

All test items have been performed and recorded as per the above standards.

References Test Guidance:
KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 971168 D02 Misc Rev Approv License Devices v02r01

All test items have been performed as a reference to the above KDB test guidance.

Report No.: RFBCKT-WTW-P21031102-6 Page No. 13 /55 Report Format Version: 6.1.1
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4 Test Types and Results
4.1 Output Power Measurement
4.1.1 Limits of Output Power Measurement

The output power shall be according to the specific rule Part 90.635 that “Mobile station are limited to 100
watts e.r.p”.

4.1.2 Test Procedures

Conducted Power Measurement:
The EUT was set up for the maximum power with LTE link data modulation and link up with simulator. Set
the EUT to transmit under low, middle and high channel and record the power level shown on simulator.

Maximum EIRP / ERP
The relevant equation for determining the maximum ERP or EIRP from the measured RF output power is
given in Equation as follows:
EIRP = Pmeas + Gt
ERP = Pwmeas + G7-2.15
where
ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively
(expressed in the same units as Pweas, €.9., dBm or dBW)
PMeas measured transmitter output power or PSD, in dBm or dBW
Gr gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP)

4.1.3 Test Setup

Conducted Power Measurement:

Communication Simulator EUT

Report No.: RFBCKT-WTW-P21031102-6 Page No. 14 / 55 Report Format Version: 6.1.1
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41.4 Test Results
Conducted Output Power (dBm)

LTE Band 26
RB Size | RB Offset Mid
BW G Channel 26740
Index
Frequency (MHz) 819
1 0 23.61
1 24 23.57
1 49 23.48
10M QPSK 25 0 22.69
25 12 22.64
25 25 2255
50 0 2255
1 0 22.62
1 24 22.57
1 49 22.56
10M 16QAM 25 0 21.50
25 12 21.53
25 25 21.45
50 0 21.49
1 0 21.52
1 24 21.48
1 49 21.46
10M 64QAM 25 0 20.67
25 12 20.63
25 25 20.59
50 0 20.57
1 0 18.57
1 24 18.62
1 49 18.60
10M 256QAM 25 0 18.57
25 12 18.48
25 25 18.50
50 0 18.46
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LTE Band 26

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 26715 26740 26765
Frequency (MHz) 816.5 819 821.5

1 0 23.60 23.61 23.62

1 12 23.59 23.57 23.59

1 24 23.46 23.48 23.56

5M QPSK 12 0 22.66 22.69 22.74
12 6 22.65 22.64 22.69

12 13 22.61 2255 22.65

25 0 22.51 22.55 2258

1 0 22.55 22.62 22.64

1 12 2257 2257 22.63

1 24 22.48 22.56 22.58

5M 16QAM 12 0 21.52 21.50 21.59
12 6 21.52 21.53 21.57

12 13 21.48 21.45 21.54

25 0 21.45 21.49 21.51

1 0 21.52 21.52 21.56

1 12 21.47 21.48 21.53

1 24 21.50 21.46 21.51

5M 64QAM 12 0 20.67 20.67 20.73
12 6 20.70 20.63 20.71

12 13 20.54 20.59 20.62

25 0 20.52 20.57 20.61

1 0 18.62 18.57 18.65

1 12 18.54 18.62 18.63

1 24 18.55 18.60 18.61

5M 256QAM 12 0 18.56 18.57 18.58
12 6 18.52 18.48 18.56

12 13 18.47 18.50 18.53

25 0 18.41 18.46 18.51
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LTE Band 26

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 26705 26740 26775
Frequency (MHz) 815.5 819 822.5

1 0 23.59 23.46 23.56

1 7 23.57 23.47 23.57

1 14 23.48 23.44 23.53

3M QPSK 8 0 22.64 22.58 22.68
8 3 22.63 2252 22.67

8 7 22.65 22.50 22.53

15 0 22.53 22.55 22.45

1 0 22.63 2253 22.56

1 7 2257 22.50 22.50

1 14 2252 22.49 22.47

3M 16QAM 8 0 21.59 21.37 21.44
8 3 21.50 21.49 21.44

8 7 21.52 21.34 21.45

15 0 21.45 21.39 21.36

1 0 21.48 21.51 21.55

1 7 21.49 21.46 21.42

1 14 21.44 21.31 21.46

3M 64QAM 8 0 20.63 20.64 20.71
8 3 20.70 20.51 20.57

8 7 20.59 20.59 20.51

15 0 20.59 20.48 20.49

1 0 18.60 18.51 18.61

1 7 18.53 18.47 18.55

1 14 18.52 18.59 18.60

3M 256QAM 8 0 18.49 18.50 18.46
8 3 18.50 18.37 18.50

8 7 18.43 18.47 18.45

15 0 18.48 18.35 18.39
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LTE Band 26

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 26697 26740 26783
Frequency (MHz) 814.7 819 823.3

1 0 23.60 23.54 23.49

1 2 23.59 23.50 23.49

1 5 23.51 23.42 23.45

1.4M QPSK 3 0 22.65 23.66 23.64
3 1 22.66 23.61 23.61

3 3 22.65 23.46 23.62

6 0 22.49 22.40 2252

1 0 22.60 22.47 2255

1 2 2257 22.43 22.49

1 5 22.56 22.41 22.53

1.4M 16QAM 3 0 21.58 22.35 22.47
3 1 21.51 22.44 22.51

3 3 21.45 22.42 22.49

6 0 21.49 21.34 21.37

1 0 21.48 21.45 21.50

1 2 21.45 21.45 21.50

1 5 21.43 21.37 21.41

1.4M 64QAM 3 0 20.70 21.66 21.62
3 1 20.63 21.58 21.68

3 3 20.55 21.53 21.47

6 0 20.60 20.47 20.58

1 0 18.55 18.54 18.63

1 2 18.62 18.54 18.56

1 5 18.60 18.54 18.58

1.4M 256QAM 3 0 18.55 19.48 19.54
3 1 18.53 19.38 19.46

3 3 18.47 19.37 19.46

6 0 18.48 18.45 18.46
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ERP Power (dBm)

LTE Band 26
RB Size | RB Offset Mid
BW IS Channel 26740
Index
Frequency (MHz) 819
1 0 22.16
1 24 22.12
1 49 22.03
10M QPSK 25 0 21.24
25 12 21.19
25 25 21.10
50 0 21.10
1 0 21.17
1 24 21.12
1 49 21.11
10M 16QAM 25 0 20.05
25 12 20.08
25 25 20.00
50 0 20.04
1 0 20.07
1 24 20.03
1 49 20.01
10M 64QAM 25 0 19.22
25 12 19.18
25 25 19.14
50 0 19.12
1 0 17.12
1 24 17.17
1 49 17.15
10M 256QAM 25 0 17.12
25 12 17.03
25 25 17.05
50 0 17.01
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LTE Band 26

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 26715 26740 26765
Frequency (MHz) 816.5 819 821.5

1 0 22.15 22.16 22.17

1 12 22.14 22.12 22.14

1 24 22.01 22.03 22.11

5M QPSK 12 0 21.21 21.24 21.29
12 6 21.20 21.19 21.24

12 13 21.16 21.10 21.20

25 0 21.06 21.10 21.13

1 0 21.10 21.17 21.19

1 12 21.12 21.12 21.18

1 24 21.03 21.11 21.13

5M 16QAM 12 0 20.07 20.05 20.14
12 6 20.07 20.08 20.12

12 13 20.03 20.00 20.09

25 0 20.00 20.04 20.06

1 0 20.07 20.07 20.11

1 12 20.02 20.03 20.08

1 24 20.05 20.01 20.06

5M 64QAM 12 0 19.22 19.22 19.28
12 6 19.25 19.18 19.26

12 13 19.09 19.14 19.17

25 0 19.07 19.12 19.16

1 0 17.17 17.12 17.20

1 12 17.09 17.17 17.18

1 24 17.10 17.15 17.16

5M 256QAM 12 0 17.11 17.12 17.13
12 6 17.07 17.03 17.11

12 13 17.02 17.05 17.08

25 0 16.96 17.01 17.06
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LTE Band 26

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 26705 26740 26775
Frequency (MHz) 815.5 819 822.5

1 0 22.14 22.01 22.11

1 7 22.12 22.02 22.12

1 14 22.03 21.99 22.08

3M QPSK 8 0 21.19 21.13 21.23
8 3 21.18 21.07 21.22

8 7 21.20 21.05 21.08

15 0 21.08 21.10 21.00

1 0 21.18 21.08 21.11

1 7 21.12 21.05 21.05

1 14 21.07 21.04 21.02

3M 16QAM 8 0 20.14 19.92 19.99
8 3 20.05 20.04 19.99

8 7 20.07 19.89 20.00

15 0 20.00 19.94 19.91

1 0 20.03 20.06 20.10

1 7 20.04 20.01 19.97

1 14 19.99 19.86 20.01

3M 64QAM 8 0 19.18 19.19 19.26
8 3 19.25 19.06 19.12

8 7 19.14 19.14 19.06

15 0 19.14 19.03 19.04

1 0 17.15 17.06 17.16

1 7 17.08 17.02 17.10

1 14 17.07 17.14 17.15

3M 256QAM 8 0 17.04 17.05 17.01
8 3 17.05 16.92 17.05

8 7 16.98 17.02 17.00

15 0 17.03 16.90 16.94
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LTE Band 26

RB Size | RB Offset Low Mid High

BW nos Channel 26697 26740 26783
Frequency (MHz) 814.7 819 823.3

1 0 22.15 22.09 22.04

1 2 22.14 22.05 22.04

1 5 22.06 21.97 22.00

1.4M QPSK 3 0 21.20 22.21 22.19
3 1 21.21 22.16 22.16

3 3 21.20 22.01 2217

6 0 21.04 20.95 21.07

1 0 21.15 21.02 21.10

1 2 21.12 20.98 21.04

1 5 21.11 20.96 21.08

1.4M 16QAM 3 0 20.13 20.90 21.02
3 1 20.06 20.99 21.06

3 3 20.00 20.97 21.04

6 0 20.04 19.89 19.92

1 0 20.03 20.00 20.05

1 2 20.00 20.00 20.05

1 5 19.98 19.92 19.96

1.4M 64QAM 3 0 19.25 20.21 20.17
3 1 19.18 20.13 20.23

3 3 19.10 20.08 20.02

6 0 19.15 19.02 19.13

1 0 17.10 17.09 17.18

1 2 17.17 17.09 17.11

1 5 17.15 17.09 17.13

1.4M 256QAM 3 0 17.10 18.03 18.09
3 1 17.08 17.93 18.01

3 3 17.02 17.92 18.01

6 0 17.03 17.00 17.01
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4.2 Modulation Characteristics Measurement

4.2.1 Limits of Modulation Characteristics

N/A

4.2.2 Test Procedure

Connect the EUT to Communication Simulator via the antenna connector, The frequency band is set as EUT
supported Modulation and Channels, the EUT output is matched with 50 ohm load, the waveform quality and

constellation of the EUT was tested.

4.2.3 Test Setup

Communication Simulator

EUT

Report No.: RFBCKT-WTW-P21031102-6

Page No. 23 /55

Report Format Version: 6.1.1




BUREAU
VERITAS

4.2.4 Test Results

LTE Band 26

Spectrum Plot of Measurement Value

Channel: 26740 / Frequency (MHz): 819.0MHz
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4.3 Frequency Stability Measurement
4.3.1 Limits of Frequency Stability Measurement

1.5 ppm is for base and fixed station. 2.5 ppm is for mobile station.

4.3.2 Test Procedure

a. Device is placed at the oven room. The oven room could control the temperatures and humidity. Power
warm up is at least 15 min and power applied should perform before recording frequency error.

b. EUT is connected the external power supply to control the DC input power. The test voltage range is from
minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the 0.5
C during the measurement testing. The each temperature step shall be at least 0.5 hours, consider the
EUT could be test under the stability condition.

Note: The frequency error was recorded frequency error from the communication simulator.

4.3.3 Test Setup

I Oven Room
Communication Spectrum Analyzer

Simulator

20dB
Attenuation
Power Splitter Pad

DC Power Supply

External Power Source

EUT
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4.3.4 Test Results

Frequency Error vs. Voltage

LTE Band 26
Voltage Channel Bandwidth: 1.4 MHz
(Vdc) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.43 814.700003 0.004 823.300002 0.003
3.85 814.700003 0.004 823.300003 0.003
3.28 814.700004 0.005 823.300001 0.002

Note: The applicant defined the normal working voltage is from 3.28Vdc to 4.43Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 1.4 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 814.700001 0.001 823.300001 0.002
-20 814.700004 0.004 823.300001 0.002
-10 814.700002 0.003 823.300004 0.005
0 814.700003 0.004 823.300003 0.003
10 814.699998 -0.003 823.299998 -0.003
20 814.699998 -0.003 823.299996 -0.004
30 814.699999 -0.001 823.299998 -0.002
40 814.699997 -0.004 823.299997 -0.004
50 814.699998 -0.003 823.299998 -0.002
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Frequency Error vs. Voltage

LTE Band 26
Voltage Channel Bandwidth: 3MHz
(Vdc) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.43 815.500003 0.003 822.500002 0.003
3.85 815.500004 0.005 822.500003 0.003
3.28 815.500003 0.004 822.500004 0.004

Note: The applicant defined the normal working voltage is from 3.28Vdc to 4.43Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 3MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 815.500004 0.004 822.500004 0.005
-20 815.500002 0.002 822.500002 0.002
-10 815.500004 0.005 822.500001 0.001
0 815.500002 0.002 822.500003 0.004
10 815.499998 -0.003 822.499998 -0.003
20 815.499998 -0.003 822.499998 -0.003
30 815.499997 -0.003 822.499998 -0.003
40 815.499998 -0.003 822.499999 -0.002
50 815.499996 -0.005 822.499998 -0.003
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Frequency Error vs. Voltage

LTE Band 26
Voltage Channel Bandwidth: 5SMHz
(Vdc) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.43 816.500002 0.003 821.500002 0.002
3.85 816.500001 0.002 821.500001 0.001
3.28 816.500002 0.002 821.500001 0.001

Note: The applicant defined the normal working voltage is from 3.28Vdc to 4.43Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 5MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 816.500003 0.004 821.500003 0.004
-20 816.500002 0.002 821.500002 0.002
-10 816.500004 0.005 821.500002 0.002
0 816.500002 0.003 821.500004 0.005
10 816.499997 -0.004 821.499999 -0.001
20 816.499998 -0.002 821.499996 -0.005
30 816.499996 -0.005 821.499996 -0.005
40 816.499996 -0.005 821.499996 -0.005
50 816.499999 -0.002 821.499997 -0.004
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Frequency Error vs. Voltage

LTE Band 26
Voltage P
(Vdo) Channel Bandwidth: 10 MHz
Frequency (MHz) Frequency Error (ppm)
4.43 819.000002 0.002
3.85 819.000001 0.001
3.28 819.000002 0.002

Note: The applicant defined the normal working voltage is from 3.28Vdc to 4.43Vdc.

Frequency Error vs. Temperature

LTE Band 26
Temp. (C) Channel Bandwidth: 10 MHz
Frequency (MHz) Frequency Error (ppm)

-30 819.000002 0.003
-20 819.000003 0.004
-10 819.000004 0.004
0 819.000003 0.004
10 818.999998 -0.002
20 818.999997 -0.004
30 818.999997 -0.004
40 818.999997 -0.004
50 818.999996 -0.005
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4.4 Occupied Bandwidth Measurement
441 Limits of Occupied Bandwidth Measurement

The width of a frequency band such that, below the lower and above the upper frequency limits, the mean
powers emitted are each equal to a specified percentage 0.5 %of the total mean power of a given emission.

4.4.2 Test Procedure

The EUT makes a call to the communication simulator. All measurements were done at low, middle and high
operational frequency range. The communication simulator station system controlled a EUT to export
maximum output power under transmission mode and specific channel frequency. Measurement method,
please refer to section 5.4.4 of ANSI C63.26. Use OBW measurement function of Spectrum analyzer to
measure 99 % occupied bandwidth.

For the 26dBc bandwidth measurement method, please refer to section 5.4.3 of ANSI C63.26.

4.4.3 Test Setup

Communication )
Simulator Power Splitter |: Spectrum Analyzer

?

20dB Attenuation Pad

EUT

Report No.: RFBCKT-WTW-P21031102-6 Page No. 30/ 55 Report Format Version: 6.1.1




1528
BUREAU
VERITAS

444 Test Result
Occupied Bandwidth

LTE Band 26, Channel Bandwidth 1.4MHz
99% Occupied Bandwidth (MHZz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26697 814.7 1.09 1.09 1.09 1.08
26740 819.0 1.09 1.09 1.09 1.09
26783 823.3 1.09 1.09 1.09 1.08
LTE Band 26, Channel Bandwidth 3MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26705 815.5 2.70 2.70 2.70 2.69
26740 819.0 2.70 2.70 2.70 2.69
26775 822.5 2.70 2.70 2.70 2.69
LTE Band 26, Channel Bandwidth 5MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26715 816.5 4.49 4.49 4.49 4.49
26740 819.0 4.49 4.49 4.49 4.49
26765 821.5 4.49 4.49 4.49 4.49
LTE Band 26, Channel Bandwidth 10MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26740 819.0 8.99 8.97 8.98 8.97
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Spectrum Plot of Worst Value
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26dB Bandwidth

LTE Band 26, Channel Bandwidth 1.4MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26697 814.7 1.23 1.25 1.25 1.23
26740 819.0 1.24 1.25 1.24 1.24
26783 823.3 1.25 1.25 1.25 1.22
LTE Band 26, Channel Bandwidth 3MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26705 815.5 2.89 2.88 2.88 2.88
26740 819.0 2.89 2.87 2.87 2.88
26775 822.5 2.88 2.88 2.88 2.87
LTE Band 26, Channel Bandwidth 5MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26715 816.5 4.79 4.78 4.80 4.77
26740 819.0 478 4.79 4.79 4.77
26765 821.5 4.79 4.80 4.79 4.78
LTE Band 26, Channel Bandwidth 10MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26740 819.0 9.50 9.51 9.51 9.49
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Spectrum Plot of Worst Value

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT jmut R~
Coupling. DC
e > Align: Auto

1 Graph
Scale/Div 10.0 dB

A i e

Center 819.000 MHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth

1.0862 MHz
Transmit Freq Error
x dB Bandwidth

InputZ 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

1.4MHz / 16QAM

Atten: 30 dB Trig: Free Ru

Gate: Off
#IF Gain: Low

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 100.00 kHz*

Total Power

1.157 kHz % of OBW Power
xdB

STATUS

Center Freq: 819.000000 MHz

AvglHold: 1/1

Radio Std: None

Span 3 MHz|
#Sweep 300 ms (1001 pts)

24.5dBm

99.00 %
-26.00dB

KEYSIGHT :[‘Dl"‘ RF e
Coupling
> lign: Auto

InputZ 50 Q
Corrections: Off
Freq Ref: Int (S)

3MHz / QPSK

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

NFE: Adaptive

Scale/Div 10.0 dB

[ —— —

Center 815.500 MHz
#Res BW 62.000 kHz

2 Metrics.

Occupied Bandwidth
2.6980 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz*

Total Power

% of OBW Power
xdB

STATUS.

Center Freq: 815.500000 MHz
Avg|Hold: 1/1
Radio Std: None

Span 6 MHz|
#Sweep 300 ms (1001 pts)

24.9dBm

99.00 %
-26.00 dB

ctrum Analyzer 1
Occupied BW
KEYSIGHT Input RE

Coupling: DC
Align: Auto

Center 821.500 MHz
#Res BW 100.00 kHz

Occupied Bandwidth
4.4882 MHz

Transmit Freq Error
x dB Bandwidth

InputZ 50
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

5MHz / 16QAM

Atten: 30 dB Trig: Free Run

Gate: Off
#IF Gain: Low

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz*

Total Power

1.317 kHz % of OBW Power
4.795 MHz xdB

STATUS

Center Freq: 821.500000 MHz
AvglHold: 1/1

Radio Std: None

Span 10 MHz|
#Sweep 300 ms (1001 pts)

23.7 dBm

99.00 %
-26.00 dB

KEYSIGHT Input RF

Coupling: DC

InputZ 50 Q
Corrections: Off
Freq Ref: Int (S)

10MHz / 64QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

NFE: Adaptive

Center 819.00 MHz
#Res BW 200.00 kHz

2 Metrics

Occupied Bandwidth
8.9783 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

165 Hz % of OBW Power
9.513 MHz xdB

STATUS.

Center Freq: 819.000000 MHz
AvglHold: 1/1
Radio Std: None

Span 20 MHz
#Sweep 300 ms (1001 pts)

23.4dBm

99.00 %
-26.00 dB
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4.5 Emission Mask Measurement

4.5.1 Limits of Emission Mask Measurement

According to FCC part 90.691 shall be tested the emission mask. For any frequency removed from the EA
licensee’s frequency block by up to and including 37.5 kHz, the power of any emission shall be attenuated
below the transmitter power (P) in watts by at least 116 Log1o(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 and where f is greater than 12.5 kHz.

For any frequency removed from the EA licensee’s frequency block greater than 37.5 kHz, 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 kHz.

For § 90.691(a), RBW=300 Hz for offset less than 37.5 kHz from channel edge and RBW=100 kHz for offsets
greater than 37.5 kHz is allowed, tested in accordance with FCC KDB 971168 D02 section VIII.

4.5.2 Test Setup

Communication )
Simulator Power Splitter i Spectrum Analyzer

?

20dB Attenuation Pad

EUT

4.5.3 Test Procedures

a. The measurement used the power splitter via EUT RF power connector between simulation base station
and spectrum analyzer.
b. Record the test plot.
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4.5.4 Test Results

LTE Band 26, Channel Bandwidth 1.4MHz

1 RB /0 RB Offset

Frequency

Center Frequency I3
814.400000 MHz

CF Step

Ref Lvl Offset 15.00 dB Mkr1 814.25 MHz|| 500,000 ktz

Ref Value 35.00 dBm 21.96 dBm)| Auto.

Y Man

C Corrections: Off Gate: Off AvgHold: 100/100
ign: Auto Freq Ref. Int (S) IF Gain: Low Radio Std: None
NFE: Adaptive

EYSIGHT Input RF InputZ 500 |Aflen30dB  Trig FreeRun  [Center Freq 514.400000 MHz
L

3All Range Graph
Scale/Div 10.0 dB

‘Stop 817.400 MHz.
4All Range Table
Measure Trace Trace 1
Trace Type Trace Average (Active)

Range StartFreq StopFreq  RBW Frequency  Amplitude ALimit
81200 MHz 81396 MHz 100.0kHz 8139630000 MHz -21.72 dBm -8721d8

813.96 MHz 814.00 MHz _ 300.0 Hz 8140000000 MHz _-36.11 dBm

814,00 Mz _815.40 MHz _100.0 KFiz_814.2450000 Mz __21.96 dBm

816.40 MHz 81544 Mz 300.0 Hz 815.4005000 MHz -63.40 dBm

815.44 MHz 817.40MHz 100.0kHz 8154375000 MHz -40.54 dBm

o [l [?) s
Channel 26697
(814.7MHz)

o oo =

KEYSIGHT [nput RE
L op. (CouplingDC Corrections: Off
Align: Auto Freq Ref: Int (S) IF Gain: Low

E: Adaptive

Inputz 500 Atten 30dB Trig FreeRun  Center Freq: 814400000 MHz
Gate: Off Avg|Hold: 100/100
Radio Std: None

CF Step
Mkr1 814.26 MHz|{ 500,000tz
13.94 dBm| == pyio

Man

3All Range Graph
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

‘Stop 817.400 MHz]
4All Range Table

Measure Trace
Trace Type Trace Average (Active)
Range StartFreq StopFreq  RBW Frequency  Amplitude ALimit

812.00 MHz 81396 MHz 1000 kHz 813.9630000 MHz -5.384 dB
813.96 MHz 814.00 MHz _ 300.0 Hz 813.9960625 MHz -20.44 dB
814.00 MHz _815.40 MHz 100.0 kHz 814.2636667 MHz.
81540 MHz 816544 MHz ~ 300.0 Hz 815.4051250 MHz -43.38 dBm
815.44 MHz | 817.40 MHz  100.0 kHz 815.4375000 MHz | -24.01 dBm

DM ?

Channel 26783

QPSK 1 RB /5 RB Offset

Frequency

:
814.400000 MHz
CF Step
Mkr1 823.73 MHz|{ 500000 kH2
22.14 dBm|fs= Ao
Man

KEYSIGHT |nput RF Iputz 500 |Aften 30dB. Trig: Free Run  Center Freq' 814.400000 MHz
L op [Couping DC orrections: Off Gate: Off AvglHold: 100/100
g Auto FreqRef Int (S) IFGain'Low  Radio Std: None.

Y NFE: Adaptive
3AllRange Graph
ScalefDiv 10.0 dB

Ref Lvl Offset 15.00 d8
Ref Value 35.00 dBm

B, .-
e g v

‘Stop 826.000 MHz]

Measure Trace
ace Type Trace Average (Active)
Range StartFreq StopFreq  RBW Frequency  Amplitude ALimit
82060 MHz 82256 MHz 100.0 kHz 8225363333 MHz -41.38 dBm -28.38dB
822.56 MHz 82260 MHz _ 300.0 Hz 822.5691875 MHz _-63.48 dBm -43.48 dB
22 60 MHz_624.00 MHz 1000 kHz 823.7316667 MHz 22,14 dBm 7865
824.00 MHz 824.04 Mz 300.0 Hz 824.0024375 MHz -36.61 dBm ~1661dB
824.04 MHz 826.00MHz 100.0kHz 824.0440417 MHz -17.56 dBm -4.563 dB

A [ (2] e
Channel 26783
(823.3MHz)

Spectrum Analyzer 1
R EE + Frequency
KEYSIGHT |Input RF
> [Couplng:DC Coectons: OF e
A FreqRofInt(5) IF Gain: Low

NFE: Adapive

6 RB / 0 RB Offset

InputZ 500 |atien: 3048 Tiig: Free Run  Contor Freq 814.400000 MHz
Gat Avg|Hold: 100/100
Radio Std: None

CF Step
Mkr1 822.94 MHz|| 500,000 kHz.
14.12 dBm| Auto

Man

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

mekintt
RN
el

Start 820.600 MHz
4 Al Range Table

‘Stop 826.000 MHz]

Measure Trace
Trace Type Trace Average (Active)
Range StatFreq StopFreq  RBW Frequency  Amplitude ALimit
82060 MHz 82256 MHz 100.0kHz 8225592202 MHz -24.45dBm -11.45dB
822.56 MHz. 22.60 MH: 300.0 Hz 822.5960625 MHz _-40.97 dBm
82260 MHzZ. 2400 MHz100.0 kHz _822.9360000 MHz 14.12 dBm
824.00 MH: 2 300.0 Hz 824.0051250 MHz -42.72 dBm
824.04 MHz 826.00 MHz 100.0 kHz 824.0407708 MHz -24.35 dBm

D Ml ? L
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LTE Band 26, Channel Bandwidth 3MHz

InputZ 500
Cortections: Off
Freq Ref. Int (S)
NFE: Adapiive

Atten’ 30 B Trig: Free Run
Gate: Off

IF Gain: Low

Center Freq; 814.400000 MHz
AvgHold: 100/100
Radio Std: None

Coupling: DC

EYSIGHT Input RF
L

3All Range Graph Mkr1 814.24 MHz,

Scale/Div 10.0 dB

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

‘Stop 820.000 MHz]
4All Range Table

Measure Trace
Trace Type
RBW Frequency
100.0 kHz 813.9630000 MHz
300.0 Hz _813.9998125 MHz
100.0KHz 8142400000
3000 Hz 817.0340000 MHz
100.0 kHz 817.0621875 MHz

Trace Average (Active)
Amplitude ALimit

-16.05 dBm -2.050d8

34.18 dBm

2223 dBm

~66.82 dBm

-46.98 dBm

Range StartFreq

811.00 MHz

Stop Freq
813.96 MHz
814.00 MH:
1700 MHz
817.04 MHz
820.00 MHz

817.00 MHz

817.04 MHz
May 19, 2021

R Ikdh:2
Channel 26705

(815.5MHz)

Inputz 500 Atten 30dB
Corrections: Off
Freq Ref. Int (S)

E: Adaptive

KEYSIGHT Input RF
Coupling DG
Lo win Ao

Center Freq: 814.400000 MHz
AvgiHold: 100/100
Radio Std: None

Trig: Free Run
Gate: Off
IF Gain: Low

Mkr1 814.98 MHz

10.18 dBm|

3All Range Graph
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

N —

‘Stop 820.000 MHz]
4All Range Table
ce 1
Trace Average (Active)
ALimit
-12.98 dB

Measure Trace
Trace Type

Frequency  Amplitude
813.9630000 MHz -25.98 dBm
813.9971875 MHz _-47.46 dBm
814.9750000 MHz_10.18 dBm

0013125 MHz | -48.62 dBm
817.0572500 MHz -28.82 dBm

Range  Start Freq RBW
811.00 MHz
813.96 MHz
814.00 MHz
817.00 MHz

817.04 MHz

O Ml ? G

Stop Freq
813.96 MHz
814.00 MHz
817.00 MH:
817.04 MHz

820.00 MHz 100.0 kHz

1 RB /0 RB Offset

Channel 26775

put RF
upling: DC

InputZ 50
Corrections: Off
NFE: Adaptive
CF Step

500,000 kHz
ScalefDiv 10.0 dB

Range StartFreq
iHz
820.96 MHz
E21.00 MHz
824,00 MH:

824.04 MHz
May 19, 2021

q (‘ - ? 6:27:52 PM
Channel 26775
(822.5MHz)

820.96 M|
821,00 M|
824,00

82

827.00 Mi

Input Z 50 0
Corrections: Off
FreqRef. Int(S)
NFE: Adapiive

KEYSIGHT |Input RF
>

Coupling DC.
Align: Auto

CF Step
500,000 kHz
Auto

4 Al Range Table

Range  Start Freq
818.00 MHz
820.96 MHz
821.00 MHz.
824.00 MHz  824.04 M
824.04 MHz | 827.00 Mt

ERETS

Stop Fre«
820.96 M

Freq Ref. Int (S)

Stop Freq

QPSK

IAtten: 30 B Trig: Free Run
Gate: Off

IF Gain: Low

Ref Lvl Offset 15.00 d8
Ref Value 35.00 dBm

N s

Measure Tra
Trace Type
Frequency
820.9625000 MHz
820.9694375 MHz
6237450000 MHz
8240253125 Mz
8240375000 MHz

c

RBW
Hz
Hz
Mz
Hz

Hz 100.0 kHz

tien: 30 dB Trig: Free Run
Gate: Off

IF Gain: Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Y

Measure Tra
Trace Type
Frequency
820.9476875 MHz

RBW
100.0 kHz
300.0 Hz
1000 kFz
300.0 Hz
100.0 kt

q
Hz
H:
5726850000 MHz
824.0016250 MHz

Hz
Hz 824.0424375 MHz

ce

-31.99 dBm

1 RB/ 14 RB Offset

Center Freq 814400000 MHz
AvgHold: 100/100
Radio Std: None

CF Step
Mkr1 823.75 MHz|| 500,000 kHz

21.84 dBm|fs= oo

S W

Stop 827.000 MHz]

e
Trace Average (Active)
AL
3298 dB
-45.84 dB

Amplitude

~37.49 dBm
4 dBm

Center Freq: 814.400000 MHz
Avg|Hold: 100/100
Radio Std: None
CF Step
Mkr1 822.69 MHz|| 500000 kiiz
10.01 dBm| s 50
Man

B D e
‘Stop 827.000 MHz]

Trace Average (Active)
ALimit
1899 dB
29.17dB
1959 dB

Amplitude
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LTE Band 26, Channel Bandwidth 5SMHz

Channel 26715 QPSK 1 RB /0 RB Offset Channel 26765

QPSK 1 RB /24 RB Offset

EYSIGHT Input RF InputZ 500 |Aflen30dB  Trig FreeRun  [Center Freq 514.400000 MHz put RF IpuiZ 500 Aflen 300B  [Trig FreeRun  Cenfor Freq 814.400000 MHz
3 Coupling DG Corrections: Off Gae: Off AvglHold: 100/100 upling DG Corections: Off Gale: Off AvglHold: 100/100
Freq Ref. Int (S) IF Gain' Low  Radio St None. i Auto. FreqRef Int (S) IFGain:Low  Radio Std: None
NFE: Adapiive NFE: Adaptive
CF Step = CF Step
3Al Range Graph Ref Lyl Offset 15.00 dB Mkr1 814.36 MHz|| 500,000 kiiz 3 Ref Lyl Offset 15.00 dB Mkr1 823.64 MHz|{ 500,000k
Scale/Div 10.0 dB Ref Value 35.00 dBm 22.12 dBm Auto. Scale/Div 10.0 dB Ref Value 35.00 dBm 21.60 dBm)| Auto.
41

L.
I S——— o w——
Stop 824.000 MHz| Stop 829.000 MHz|

Measure Trace Measure Trace
Trace Type Trace Average (Active) Trace Type Trace Average (Active)
Range StartFreq StopFreq  RBW Frequency  Amplitude ALimit Range StatFreq StopFreq  RBW Frequency  Ampltude
81395 MHz 1000 kHz 813.9630000 MHz -23.57 dBm -1057 dB 1 814.00 MHz 818.96 MHz 818.9625000 MHz -44.77 dBm
81400 MHz 3000 Hz 813.9974375 MHz _-36.38 dBm -16.38 dB 818.96 MHz _819.00 MHz 818.9915000 MHz _-65.11 dBm
Fz 815,00 MFz 100 0Kz, SMHz 2212 dBm 7876 B §79,00 MHz 624,00 MFz €236416667 MHz_21.60 dBm
819.00 MHz 819.04 MHz  300.0 Hz 819.0110625 MHz -66.93 dBm ~46.93 dB 824.00 MHz 824.04 MHz 824.00: MHz -35.96 dBm
819.04 MHz 824.00MHz 100.0kHz 8190375000 MHz -47.02 dBm -34.02d8 824.04 MHz 829.00MHz 100.0kHz 824.0375000 MHz
May 19, 2021 W May 19, 2021
DMl ? acl?

6:33:15PM |5

Channel 26715 Channel 26765
(821.5MHz)

(816.5MHz) 25 RB /0 RB Offset

Frequency

KEYSIGHT Input RF InputZ 500 |Atien 3008 Tiig: Free Run  Cenlor Froq: 814400000 MHz TS KEYSIGHT nput RF IpulZ 500 Atton 3008 [Tiig FreoRun  Conlor Freq 814.400000 MHz
0 . |Couping DC Corrections: Off Gate: Off Avg|Hold: 100/100 Sy S oy [Couping: DC Corrections: Off Gate: Off Avg|Hold: 100/100
Align: Auto FreqRef. Int (S) IF Gain: Low Radio Std: None 814.400000 MHz Align: Auto Freq Ref. Int (S) IF Gain: Low Radio Std: None
"PASS | NFE: Adapie NFE: Adeptive
- CF Step CF Step
3Al Range Graph Ref Lvl Offset 15.00 dB Mkr1 816.38 MHz|{ 500,000kt RefLvl Offset 15.00 B Mkr1 820.48 MHz|{ 500,000kt
Scale/Div 10.0 dB Ref Value 35.00 dBm 8.32 dBm Auto Ref Value 35.00 dBm 6.95 dBm)| Auto
Man Man
¢+ 41

e e - N .

Stop 824.000 MHz. Stop 829.000 MHz.
4All Range Table 4All Range Table
Measure Trace Trace 1 Measure Trace
Trace Type Trace Average (Active) Trace Type Trace Average (Active)

Range StartFreq StopFreq  RBW Frequency  Amplitude ALimit Range StartFreq StopFreq  RBW Frequency  Amplitude

809.00 MHz 813.96 MHz 2 813.9381850 MHz -32.16 dBm -19.16 dB 818.96 MHz 100.0kHz 818.9625000 MHz -30.12 dBm

813.96 MHz _814.00 MHz 813.9709375 MHz _-48.07 dBm -28.07dB Hz _300.0Hz 818.9990000 MHz -49.52 dBm

814,00 MHz 819,00 MFz 816.3633333 MHz_8.325 dBm 2168 dB 100 0 KHz 8204833333 MHz 6 850 dBm

819.00 MHz | 819.04 MHz 19.0123125 MHz | -49.39 dBm 29398 00 MHz 824.04 MHz  300.0 Hz 824.0123125 MHz 8 dBm

819.04 MHz 824.00MHz 100.0kHz 819.0375000 MHz -32.19 dBm -19.19 dB 824.04 MHz 829.00MHz| 100.0kHz 824.0375000 MHz -33.87 dBm

May 19, 2021 ~ou) May 19, 2021

D M ? SN W10 N O l?

6:33:36 PM
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LTE Band 26, Channel Bandwidth 10MHz

EYSIGHT Input RF
L Coupling: DC
=
3All Range Graph
Scale/Div 10.0 dB

4All Range Table

Range StartFreq

Fz
824.00 MHz
824.04 MHz

acm?

(819.0MHz)

KEYSIGHT Input RF
Coupling DG
Lo win Ao

Input

Freq

3All Range Graph
Scale/Div 10.0 dB

i

———

‘Start 809.000 MHz
4All Range Table

Range  Start Freq
808.00 MHz
813.96 MHz
814.00 MHz
824,00 MHz
824.04 MHz

InputZ 500
Cortections:
Freq Ref. Int (S)

Corrections: Off

Atten’ 30 B Tiig: Free Run
Gate: Off

IF Gain: Low

Avg|Hold
Adaptive

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Measure Trace
Trace Type
RBW Frequency

100.0kHz 813.9381850 MHz
300.0 Hz 81

000Kz,

3000 Hz

100.0 kHz

Stop Freq
813.96 MHz
814.00 MHz
824,00 MHz
824,04 MHz
829.00 MHz

Amplitude

824.0313125 MHz.
26.9074792 MHz

May 19, 2021
6:36:46 PM

Channel 26740

Z500  Atten: 3048 Trig: Free Run
Gate: Off

Ref. Int (S) IF Gain: Low. Radio Std.

E: Adaptive

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Measure Trace
Trace Type

Frequency.
813.9464567 MHz.
813.9851875 MHz.
155666657 Mz

StopFreq  RBW
813.96 MHz
814.00 MHz
824.00 MH:

824.04 MHz
829.00 MHz

Amplitude

-38.07 dBm
-55.00 dBm
3285 dBm
5353 dBm

100.0kHz 824.0375000 MHz  -37.38 dBm

ERERS

Center Freq; 814.400000 MHz

Radio Std: None

-29.62 dBm

-51.60 dBm

Center Freq: 814.400000 MHz
AvgiHold: 100/100

Mk

100100

CF Step
Mkr1 814.58 MHz|| 500,000 kHz

21.45 dBm|fs= Ao

‘Stop 829.000 MHz]

Trace Average (Active)

54.02dB.
-38.60 dB

Channel 26740

Scale/Div 10.0 dB

Range

m

acm?

InputZ 50 0
Corrections: Off
Freq Ref. Int (S)
NFE: Adaplive

IAtten: 30 B Trig: Free Run
Gate: Off

IF Gain: Low

Ref Lvl Offset 15.00 d8
Ref Value 35.00 dBm

O A

Measure Trace

Trace Type
Frequency
813.8720117 MHz
8139852500 MHz
£23,4000000 MHz
8240046250 Mz
824.0623125 MHz

StartFreq  Stop Freq
813.96 MHz
814.00 MHz
824,00 MFz
824.04 MHz
829,00 MHz

813.96 MHz
814,00 MHzZ
824.00 MH
824.04 MHz 100.0 kHz
May 19, 2021

6:37:16 PM |5

1 RB /49 RB Offset

Frequency

Center Freq 814400000 MHz
AvgHold: 100/100
Radio Std: None

CF Step
Mkr1 823.40 MHz|| 500,000 kHz

21.24 dBmffs= ao

Amplitude
-50.30 dBm

None

CF Step
816.97 MHz|} 500 sookrz

3.28 dBm)| Auto

‘Stop 829.000 MHz]

ce 1
Trace Average (Active)

ALimit

-25.07 dB
-35.00 dB
26.72dB
3353 dB
-24.33.d8
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4.6 Conducted Spurious Emissions
4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log1o(P) dB. The limit of emission equal to —13dBm.

4.6.2 Test Setup

Communication )
Simulator Power Splitter |: Spectrum Analyzer

?

20dB Attenuation Pad

EUT

4.6.3 Test Procedure

a. The EUT makes a phone call to the communication simulator. All measurements were done at low, middle
and high operational frequency range.

b. Measuring frequency range is from 9kHz to 9GHz. 20dB attenuation pad is connected with spectrum.
RBW=100kHz and VBW=300kHz for 9kHz to 1GHz and RBW=1MHz and VBW=3MHz for 1 GHz to 9GHz
are used for LTE band conducted emission measurement.

Report No.: RFBCKT-WTW-P21031102-6 Page No. 40/ 55 Report Format Version: 6.1.1




BUREAU

4.6.4 Test Results

VERITAS

LTE Band 26, Channel Bandwidth 1.4MHz

Channel 26697 (814.7MHz)

Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 9GHz

RBW 100 kHz [T1] RM VEW Marker 1 [T1] REW 1 MHz [T1] RM VIEW Marker 1 [T1]
VBW 300 kHz 23.05 dBm VBW 3 MHz _43.95 dBm
35 Ref 35 dBm Att 30 dB SWT 501 ms. $14.24 WHz 35 Ref 35 dm Att 30 dB SWT 501 ms 375053 GHz
) Offset 1548 ) Offset 1548
1
I Simdm B W WS R I

a0 o 1

50 — -50-]

50| (@) 60

i 1 1 i 1 I i 1 m £ T T T T T | EEErT

Start 9 kHz 99.99 MHz/ Step 1GHz, Start 1 GHz 800 MHz/ Stop 9 GHz
Channel 26740 (819.0MHz)
Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 9GHz
RBW 100 kHz [T1] RM VIEW Warker 1 [T1] RBW 1 MHz [T1] RM VIEW Marker 1 [T1]
VBW 300 kHz 2354 d8m VBW 3 MHz 4257 dBm
25 BT 38 dBm Aft 30 dB SWT 501 ms 21549 MHz 25 Ref 35 d8m Aft 30 d8 SWT 501 ms 3.80014 GHz
Offset 15 dB Offset 15 dB
T
DI -13.00 dEm DI1-13.00dBm
1

03] &

<5 I I I I I I 1 mjm 5 T T T T T T 1
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 800 MHz/ Stop 9 GHz
Channel 26783 (823.3MHz)
Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 9GHz

RBW 100 kHz [T1] RM VEW Warker 1 [T1] RBW 1 MHz [T1] RM VIEW Warker 1 [T1]

VBW 300 kz 23,63 dBm VBW 3 MHz _42.92d8m
¢ Ref35dBm Att 30 dB SWT 501 ms 822.79 MHz 25 Retas gam Att 30 9B SWT 501 ms 3.84534 GHz
an Offset 15 dB. ) Offset 15 dB.

T
D1-13.00dBm DI-13.00dEm
1
- — -50
- ——— O | -
-5 T I I T I I T I | 5 T T T T T T (e |
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 800 MHz/ Stop 9 GHz

*The 9kHz signal over the limit is from Spectrum.
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LTE Band 26, Channel Bandwidth 3MHz

Channel 26705 (815.5MHz)

Frequency Range : 9kHz ~ 1GHz

Frequency Range : 1GHz ~ 9GHz

REW 100 kHz TORMVEW ey REW 1 MHz MIRMVEW ey
VBW 300 kHz 229308 VBW 3 Wz _42.55 dBim
45 ReT35 dBm Alt 3098 SWT 501 ms 81428 IHz 45 Rl 35 dBm At 30 08 SWT 501 ms. 388514 GHz
- Offset 15 68 Offset 15 68
1
" DI-1500dBm D1-1300dEm
1
50 -50-|
60| 60
5 I I I I I i [ G RE AL | 5 T T T T T 1
Start @ kHz 59.99 MHz/ Stop 1 GHz Start 1 GHz 800 MHz/ Stop 9 GHz
Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 9GHz
RBW 100 kHz WIRMVEW ey REW 1 MHz TIRMVEW ey
VBW 300 kHz 23.82 dBm VBW 3 Mz _43.52 d8m
25 Rl 35 dBm Alt 30 98 SWT 501 ms. 217,79 WHz 45 Ref 35 dBm Att 3048 SWT 501 ms 383534 GHz
Offset 15 68 Offset 15 d8
T
D1-1300dBm DI-13.00dBm
1
. jﬂiM
0] 0 l |
<5 1 I I I I I [BUREAU | 5 T T T T T T 1
Start 9 kiz 95,99 WHz/ Stop 1 GHz Start 1 GHz 300 MHz/ Stop 9 GHz
Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 9GHz
RBW 100 kHz TARMVEN e REW 1 MHz TORMVEW e i
VBW 300 kHz 2364 dBm VBW 3 MHz _42.95 dBm
3. ReT35 dBm Att 30 68 SWWT 501 ms 82124 WHz 3. ReT35 dBm Att 3068 SIWT 501 ms 3.78493 GHz
- Offset 15 d8 - Offset 15 d8
T
D1-13.00dEm D1-13.00dEm
1
_s0-]
07 (@) 07 ‘
A ! ! ] ! ! ! | e e i L T L L I | e
Start 9 kHz 99.99 MHZ/ Stop 1 GHz Start 1 GHz 800 MHZ/ Stop 9 GHz.

*The 9kHz signal over the limit is from Spectrum.
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LTE Band 26, Channel Bandwidth 5SMHz

Channel 26715 (816.5MHz)

Frequency Range : 9kHz ~ 1GHz

Frequency Range : 1GHz ~ 9GHz

3‘;"‘,‘; ;g‘; i:z IRMVEW . arker 1 1) sg‘:,‘: 13’:‘:1 (IRMVIBW  yarker 1 71
z 23.70 dBm = -43.43 ¢Bm
45 ReT35 dBm Alt 3098 SWT 501 ms 1234 WHz 45 Rl 35 dBm Alt 3048 SWT 501 ms. 376933 GHz
- Offset 15 68 Offset 15 68
T
" DI-1500dBm D1-1300dEm
an an 1
B 7snim
=] v ] |
I I I I I I I (G0 REAL | T T T T T T T 1
Start @ kHz 59.99 MHz/ Stop 1 GHz Start 1 GHz 300 MHz/ Stop 9 GHz
Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 9GHz
3‘;"‘,‘: ;E;‘; i:z [MIRMVEW  yarer 1 1) 53“"": 13’:‘:1 MMIRMVIEW  yorer 1 1]
z 23.04 dBm = -43.28 dBm
25 Rl 35 dBm Alt 30 98 SWT 501 ms. 216,84 WHz 45 Ref 35 dBm Att 30 68 SWT 501 ms 382774 GHz
Offset 15 68 Offset 15 d8
T

DI -13.00 dEm

DI1-13.00dBm

1
50 -50
-850 _80]
<5 I I i I I I 5 T T T T T T 1
Start 9 kHz 9999 MHz/ Stop 1 GHz. Start 1 GHz 800 MHz/ Stop 9 GHz
Channel 26765 (821.5MHz)
Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 9GHz
RBW 100 kHz [T1] RM VEW Warker 1 [T1] RBW 1 MHz [T1] RM VIEW Warker 1 [T1]
VBW 300 kHz 23.080Bm VBW 3 MHz _432248m
25 Retas gBm Aft 30 dB SWT 501 ms. £19.38 MHz 25 Retas gam Aft 30 dB SWT 501 ms 3.86694 GHz
) Offset 15 dB. ) Offset 15 dB.
1
DI-13.00dEm DI-13.00dEm
1
- ——— i ) | ™ i B
Start 9 kHz 99.99 MHz/ Stop 1 GHz. Start 1 GHz 800 MHz/ Stop 9 GHz.
*The 9kHz signal over the limit is from Spectrum.
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Channel 26740 (819.0MHz)

Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 9GHz
REW 100 kHz [T1] RM VEW Marker 1 [T1] RBW 1 MHz [T1] RM VIEW Warker 1 [T1]
VBW 300 kHz 23.87 dBm VBW 3 MHz 4218 dBm
35 Ref 35 dBm Att 30 dB SWT 501 ms. $14.64 WHz 25 Rt 38 dBm Att 30 dB. SWT 501 ms 3.82054 GHz
an Offset 15 dB Offset 15 dB
T
o DI-1300dBm DI -13.00dEBm
1
50 -850
-60- ( ) 60}
-85 RS -85 RS
I 1 1 I I 1 I | T T T T T T T T 1
Start § kHz 99.99 MHz/ Stop 1GHz Start 1 GHz 300 MHz/ Stop 9 GHz
" - —
The 9kHz signal over the limit is from Spectrum.
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4.7 Radiated Emission Measurement
4.7.1 Limits of Radiated Emission Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log10(P) dB. The limit of emission equal to —13dBm.

4.7.2 Test Procedure

a. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8m(below or equal 1GHz) and/or 1.5m(above 1GHz) height of Turn Table, rotated the table around 360
degrees to search the maximum radiation power and receiver antenna shall be rotated vertical and
horizontal polarization and moved height from 1m to 4m to find the maximum polar radiated power. The
“Read Value” is the spectrum reading the maximum power value.

b. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

c. Perform a field strength measurement and record the worse read value, is the field strength value via a
spectrum reading obtained corrected for antenna factor, cable loss and pre-amplifier factor and then
mathematically convert the measured field strength level to EIRP/ERP level.

d. Following C63.26 section 5.5 and 5.2.7
® EIRP (dBm) = E (dBpV/m) + 20log(D) - 104.8; where D is the measurement distance (in the far field
region) in m.
® ERP (dBm) = E (dBpV/m) + 20log(D) - 104.8 - 2.15; where D is the measurement distance (in the far
field region) in m.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1MHz/3MHz.

2. The emission levels were against the limit of frequency range 9 kHz ~ 30 MHz:
The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.

4.7.3 Deviation from Test Standard

No deviation.
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474 Test Setup
For radiated emission 30MHz to 1GHz

Ant. Tower

1-4m
Variable
EUT& _ 3m o
Support Unjts : '
—— 1
Turn Table
80cmT w
L
Ground Plane
Test Receiver
I L 1
O O 0O o
/] oooe

For radiated emission above 1GHz

EUT&

Ant. Tower

3m

Support Units |

=t

Turn Table

Absorber

L

1-4m
Variable

L

WAMWTAAA

Ground Plane

Test Receiver

N

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.7.5 Test Results
Below 1GHz
LTE Band 26, Channel Bandwidth 5MHz
TX channel 26740
Mode (819.0MHz) Frequency Range Below 1000 MHz
Environmental Conditions | 25deg. C, 70%RH Input Power 120Vac, 60Hz
Tested By Edison Lee
Antenna Polarity & Test Distance : Horizontal at 3 m
EeEnEy ERP Limit Margin Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 51.09 -65.60 -13.00 -52.60 1.00H 125 40.90 -106.50
2 80.61 -66.70 -13.00 -53.70 1.49H 281 44.30 -111.00
3 183.23 -67.00 -13.00 -54.00 1.49H 231 40.70 -107.70
4 263.36 -65.40 -13.00 -52.40 1.00H 30 39.80 -105.20
5 361.77 -71.70 -13.00 -58.70 1.49H 151 31.20 -102.90
6 723.06 -69.20 -13.00 -56.20 1.49H 107 25.90 -95.10
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m).

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

+ 20log(D) — 104.8 - 2.15
3. Margin value = ERP — Limit value.
4. The other ERP levels were very low against the limit.

Level

(dBm)
=10 -

-20

-30

40

-50

o

5
70

o |

80— 1 1 ‘ 1 1 1 1 1 1
30 100 200 300 400 500 500 700 800 800
Frequency (MHz)

[
1000
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Mode gj gcr;\::'il) 26740 Frequency Range Below 1000 MHz
Environmental Conditions | 25deg. C, 70%RH Input Power 120Vac, 60Hz
Tested By Edison Lee
Antenna Polarity & Test Distance : Vertical at 3m
EeEnEy ERP Limit Margin Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 51.09 -45.70 -13.00 -32.70 200V 289 60.80 -106.50
2 80.61 -51.30 -13.00 -38.30 1.00 V 121 59.70 -111.00
3 103.10 -55.10 -13.00 -42.10 200V 58 55.10 -110.20
4 364.58 -61.90 -13.00 -48.90 1.00 V 111 40.70 -102.60
5 429.25 -67.50 -13.00 -54.50 149V 168 33.70 -101.20
6 572.64 -67.70 -13.00 -54.70 1.50V 126 30.50 -98.20
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m).

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 - 2.15

3. Margin value = ERP — Limit value.

4. The other ERP levels were very low against the limit.

Level
(dBm)
=10

-20

-30

-40

-50

-60

70

80

-20-|

100

200

1 1
400 500

1 1
500 700

Frequency (MHz)

1 1
800 500

1
1000
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Above 1GHz
LTE Band 26, Channel Bandwidth 1.4MHz
TX channel 26697
Mode (814.7MHz) Frequency Range 1GHz ~ 9GHz
Environmental Conditions | 25deg. C, 70%RH Input Power 120Vac, 60Hz
Tested By Edison Lee
Antenna Polarity & Test Distance : Horizontal at 3 m
EoeEnay ERP Limit Margin Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1629.40 -58.50 -13.00 -45.50 2.63H 31 44.30 -102.80
Antenna Polarity & Test Distance : Vertical at 3m
Al Tabl R i
Frequency ERP Limit Margin ntgnna able aw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1629.40 -57.10 -13.00 -44.10 1.88V 345 45.70 -102.80
Remarks:
1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m).
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 - 2.15
3. Margin value = ERP — Limit value.
4. The other ERP levels were very low against the limit.
Mode TX channel 26740 Frequency Range 1GHz ~ 9GHz

(819.0MHz)

Environmental Conditions | 25deg. C, 70%RH Input Power 120Vac, 60Hz
Tested By Edison Lee
Antenna Polarity & Test Distance : Horizontal at 3 m
Ant Tabl R C i
Frequency ERP Limit Margin " (?nna av'e aw orrection
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1638.00 -60.10 -13.00 -47.10 2.67H 43 42.70 -102.80
Antenna Polarity & Test Distance : Vertical at 3m
Ant Tabl R C i
Frequency ERP Limit Margin " (?nna ab'e aw orrection
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1638.00 -57.50 -13.00 -44.50 1.90V 359 45.30 -102.80
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m).

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 - 2.15

3. Margin value = ERP — Limit value.

4. The other ERP levels were very low against the limit.
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TX ch | 26783
Mode (82;3?\::2) Frequency Range 1GHz ~ 9GHz
Environmental Conditions | 25deg. C, 70%RH Input Power 120Vac, 60Hz
Tested By Edison Lee
Antenna Polarity & Test Distance : Horizontal at 3 m
e ERP Limit Margin Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1646.60 -59.40 -13.00 -46.40 254 H 17 43.10 -102.50
Antenna Polarity & Test Distance : Vertical at 3m
ey ERP Limit e Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1646.60 -56.60 -13.00 -43.60 1.79V 338 45.90 -102.50

Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m).

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 - 2.15

3. Margin value = ERP — Limit value.

4. The other ERP levels were very low against the limit.
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LTE Band 26, Channel Bandwidth 5MHz
TX channel 26715
Mode (816.5MHz) Frequency Range 1GHz ~ 9GHz
Environmental Conditions | 25deg. C, 70%RH Input Power 120Vac, 60Hz
Tested By Edison Lee
Antenna Polarity & Test Distance : Horizontal at 3 m
EeEnEy ERP Limit e Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1633.00 -58.90 -13.00 -45.90 240H 18 43.90 -102.80
Antenna Polarity & Test Distance : Vertical at 3m
EeEnEy ERP Limit e Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1633.00 -56.90 -13.00 -43.90 1.88 V 337 45.90 -102.80
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m).

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 - 2.15

3. Margin value = ERP — Limit value.

4. The other ERP levels were very low against the limit.

Mode

TX channel 26740
(819.0MHz)

Frequency Range

1GHz ~ 9GHz

Environmental Conditions | 25deg. C, 70%RH Input Power 120Vac, 60Hz
Tested By Edison Lee
Antenna Polarity & Test Distance : Horizontal at 3 m
EroeEnay ERP Limit Margin Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1638.00 -58.50 -13.00 -45.50 2.56 H 22 44.30 -102.80
Antenna Polarity & Test Distance : Vertical at 3m
A Tabl R i
Frequency ERP Limit Margin ntgnna able aw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1638.00 -56.50 -13.00 -43.50 1.65V 337 46.30 -102.80
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m).

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 - 2.15

3. Margin value = ERP — Limit value.

4. The other ERP levels were very low against the limit.
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TX ch | 26765
Mode (82:_57\::2) Frequency Range 1GHz ~ 9GHz
Environmental Conditions | 25deg. C, 70%RH Input Power 120Vac, 60Hz
Tested By Edison Lee
Antenna Polarity & Test Distance : Horizontal at 3 m
e ERP Limit Margin Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1643.00 -59.10 -13.00 -46.10 271H 30 43.50 -102.60
Antenna Polarity & Test Distance : Vertical at 3m
ey ERP Limit e Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1643.00 -56.50 -13.00 -43.50 1.69 V 351 46.10 -102.60

Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m).

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 - 2.15

3. Margin value = ERP — Limit value.

4. The other ERP levels were very low against the limit.
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LTE Band 26, Channel Bandwidth 10MHz
TX ch | 26740
Mode (81;.07\2:;) Frequency Range 1GHz ~ 9GHz
Environmental Conditions | 25deg. C, 70%RH Input Power 120Vac, 60Hz
Tested By Edison Lee
Antenna Polarity & Test Distance : Horizontal at 3 m
EeEnEy ERP Limit e Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1638.00 -58.60 -13.00 -45.60 2.66 H 46 44.20 -102.80
Antenna Polarity & Test Distance : Vertical at 3m
EeEnEy ERP Limit e Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1638.00 -57.00 -13.00 -44.00 1.71V 332 45.80 -102.80
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m).

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 - 2.15

3. Margin value = ERP — Limit value.
4. The other ERP levels were very low against the limit.
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC
recognized accredited test firms and accredited and approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END ---
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