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This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at
http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any copying or replication of this report
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thereof based upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. Statements of conformity are
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of this report to notify us of any material error or omission caused by our negligence or if you require measurement uncertainty; 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.

Report Format Version: 6.1.1

Report No.: RFBFBE-WTW-P22030942-1 Page No. 1/82



http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/

>

J@Z

| )
7828

| BUREAU | AU
Table of Contents

R [T Y= oY g L4 o] I =T oTo Y o [P PPPPPPPPPPPPNt 4
1 Certificate Of CONTOIMITY .ooiuiiiiiiiiiii e e st e e et e e e ek bt e e e nbr e e e e nabe e e e e annnas 5
2 SUMMArY Of TEST RESUITS ..ottt e e e e e ettt et e e e e e s e nbe et e e e e e e e s ennnnneeeaaeeeas 6
2.1 MeasuremMeENt UNCEITAINTY .........uueiieeeeeiiitiiieie e e e e s seite e e e e e e e s s s et e e eeeesssaasbetaeeeaeesssastareeeeaeeeesansnranneaaaans 6
2.2 TeSt SIte aNd INSITUMENES .....eiiiiiiiie ittt ettt et e e e st e e e stbe e e e sbe e e e e snbaeeeesnbbeeeesbbeeeesabneeeeanes 7
R CT=T =Y =TI T o o o0 = 14 o o 8
3.1 General DesCrPtioN Of EUT .....uiiiiiiiii it e e st e e e e s e s et e e e e e e e e santn e e e e e e s e s annnnraneeeaeaeas 8
3.2 Configuration of SYStEM UNAEI TESL........uuuiiiiee i s e e e e e s e e e e e e s s nrnrrereaaeeeas 10
3.2.1 Description Of SUPPOIM UNIES....uuiiiieiiii ittt ie e e e s s e e e e e s s stnae e e e e e e s s nnnnbeeeeaaeeeeannnes 10

3.3 Test Mode Applicability and Tested Channel Detall ...........cccuvuviiee i 11
3.4 EUT Operating CONItIONS ........uuiiiieiiiiiiiiieiie e s s st e e e e e e s s st ee e e e e s s s saabe e e e e aeeesasnsntareeeaeessassnnrneeeaeanns 14
3.5 General Description of Applied Standards and referenCes.........cccccevviciiiiiiee e 14
4 TeSt TYPES AN RESUILS ....uuiiiiiiie et r e e e e s s ettt et e e e e e s st e e e eeeeeseeantssaeeeeeeeesannneneees 15
4.1 OULPUL POWET MEASUIBIMENT ... eettiuiiei e et ieeetitiisie e e e et ettt as s e e et e e e teb it e e e e e e eestab s e e e e e e ees b aeeeaeeeestasnsaeaaaees 15
4.1.1 Limits of OUtput POWETr MEASUIEIMENT ........uuvereeeieerieeereeeseeeeressresesersseseeeresseernrarerrrrrernrererernrernne 15
4.01.2 TESEPIOCEUUIES.......ceiieiiiee ettt ettt e ettt e e e e e st bt e e et e e e e e s anb bbb e eeeeeeeaannbbeneeaaeesaannnes 15
R T 1= ST = L | o P SOPPPTPPTT 15
414 TESERESUILS .ottt e bttt e e e e e ettt e e e e e s aab e e e e e e e e e e e e nnbrereeeaeeeaanne 15

4.2 Modulation CharacteriSticS MEASUIEIMENT .........ciiiiiiiiiiiiiie ettt e s e e e e e seabreeeeas 23
4.2.1 Limits of Modulation CharacCteriStiCS. ..........uuiiiiiiiiiiiiiie e e e 23
A L =1 ST = LU | o F PSSP PPTT 23
4.2.3 TESEPIOCEUUIE ...ttt ettt e e e e et ettt e e e e e s aab bbb e e e e e e s e e asnbbeneeaaeesaannnes 23
A.2.4 TESERESUILS .ottt e e e e e st e et e e e e e st e b e e e e e e e e e e nnbbeneeaaeeeaanne 23

4.3 Frequency Stability MEASUIEIMENT ..........uuuiiiiiieieiereieeeteeseereeeeessaseseeeseresaeereereererreerer———rer 25
4.3.1 Limits of Frequency Stability MEaSUIrEMENT .............uuuuuiriiiieiiieiiieiiieereeeeereeerererrrrrrreeeee——. 25
4.3.2 TESEPIOCEUUIE ...ttt ettt e e e e e e bbb e e et e e e e e s aab bbbt e e e e e e e aasnbbnneeaaeeeaannnes 25
R B 1= ST = LU | o PSPPI 25
A.3.4 TESERESUILS ..ottt e e oo e ettt et e e e e e skt b bt e et e e e e e e nnbrareeeaeeeaanne 26

4.4 Occupied Bandwidth MEaSUIEIMENT . ...........uiuiieiieeiieererieeeeeeeeeeerererereeereeaeerereeererrrrrer————————————————————————. 33
A 4.1 TESEPIOCEAUIE ...ttt e e oo e e bbbttt e e e e e e s s nb bt e e e e e e e s e aannbbnneeeaeeeaannnes 33
A 1= 1S ST = LF | o PSPPSR 33
A.A4.3 TESE RESUIL ...ttt e oo e sttt et e e e e e s bbbt b e et e e e e e e nnbeeeeeeaeeeaannes 34

4.5 Band EQQE MEASUIEIMENL ........uuiuiiieiiereieeeeeeeeeresesesessssseeseeseesaeeeaeeraeeeeeaeae.r.rreerererer.r.r.—.r.r—————. 41
4.5.1 Limits of Band EAQEe MEASUIMEMENT ..........uuuuieeeiiieirierererereeasesessesessresererererererererrrrr——————. 41
A 1= 1S ST = LF | o PSPPSR 41
4.5.3 TESE PIOCEAUIES.... ...ttt ettt ettt e e e e e e bbbttt e e e e e s a bt bbbt e e e e e e e aannbbeneeaaeeeaannnes 41
A.5.4 TESERESUILS ..ottt e e oo e et ettt e e e e e s ab b e e et e e e e e e nnbreteeeaeeeaanne 42

4.6 PEak tO AVEIAgE RALIO ......vuiiriiiriiiiiiiiiieieeeeeeeaeseaeeesesasssseseeseeeaeesaeeresesssasarereseesesearerersrasererernrrrrrernrrnnrnne 49
4.6.1 Limits of Peak to Average Ratio MEASUIEMENT ............uuuurrreerrreiereeeeerererererererererreerrrerrrere——.. 49
G A 1= 1S ST = LF | o PSPPI 49
4.6.3 TESE PIrOCEAUIES.... ...ttt ettt e e e e e e bbbt et e e e e e s aab bt e e e e e e e e e aasnbbnseeeaeesaannnes 49
A.6.4 TESERESUILS ..ottt e e oo e ettt et e e e e e s bbbt e e e e e e e e e e nnbreneeeaeeeaanne 50

4.7 ConduCted SPUINOUS EMISSIONS ......uuuuuiiireieriiereserereeseessssessseseresererereseeasererere..—e——....——————————————. 57
4.7.1 Limits of Conducted Spurious EmisSSions MeasuremMent............ccceouviiiiieeneeennniiiiiieeee e 57
O A 11 ST (0] o F T TP TP TSP P PP PP PPPPPPPPPPPPPPIOt 57
G T 1= T o To =Y [0 TP PPPPPPPPRt 57
A.7.4 TESERESUILS .....oiiiiiiiiiiiiiiieieieeeie ettt eeteteseteeeseesaeaesesesesesssssssssessssssssssssssssssssssssssssssssssnsnsssnsnnnnnnns 58

4.8 Radiated EMISSION MEASUIEIMENT........uuuuiiiiieieerirereeeeeerererreerererererererereeererer..e————.——.—————————————————————. 67
4.8.1 Limits of Radiated EmIiSSION MEASUIEMIENT ..........uuuurirrieriieeerrerererereserrrererererererrrrrererer———————. 67
B 1= gl o Tot =Y [0 = TP PPPPPPPPRt 67
4.8.3 Deviation from TeSt STANUAI ..........uuiiiiiiiiiiiiiiiiiieiiiiiereeeeeearereeeeeerareeererererrrer——————————————————————————.. 67
R A =1 ST (0] o F T TSP PP U PP PPPUPPPPPPPPPPPPPIOt 68
4.8.5 TESERESUILS .....eiiiiiiiiiiiiiiiiiiieie it eeieteteteteteteteeeeeeeaeaesesesesssssessssssssssssssssssssssssssssssssssssssssnsenssnsnnnnnnns 69

Report No.: RFBFBE-WTW-P22030942-1 Page No. 2 /82 Report Format Version: 6.1.1




B3
A 2
&

1828

BUREAU

5 Pictures of Test Arrangements

Report No.: RFBFBE-WTW-P22030942-1

Appendix — Information of the Testing Laboratories

VERITAS

Page No. 3/82

Report Format Version: 6.1.1



oV
B3
& 2
| o

1828

Release Control Record
Issue No. Description Date Issued
RFBFBE-WTW-P22030942-1 Original Release 2022/8/22

Report No.: RFBFBE-WTW-P22030942-1 Page No. 4 /82 Report Format Version: 6.1.1




B3

J@Z

& =
1528

BUREAU
VERITAS

1 Certificate of Conformity

Product: Cellular Backup Router
Brand: DATAREMOTE
Test Model: VAB-1
Sample Status: Engineering Sample
Applicant: DataRemote Incorporated
Test Date: 2022/7/14 ~ 2022/7/30

Standards: FCC Part 24, Subpart E

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.

\u/g,r a }’/u a ﬂ,j

Prepared by : J , Date:

Vera Huang / Specialist

Approved by : Jér@m S LN
Jeremy Lin / Project Engineer

2022/8/22

, Date:

2022/8/22
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2  Summary of Test Results

Applied Standard: FCC Part 24 & Part 2
FCC Test Item Result Remarks

Clause

2.1046 Equivalent Isotropically Radiated . -

24,932 Power Pass Meet the requirement of limit.

2.1047 Modulation Characteristics Pass Meet the requirement.
24.232(d) Peak to Average Ratio Pass Meet the requirement of limit.

21055 Frequency Stability Pass Meet the requirement of limit.

24.235

2.1049 Occupied Bandwidth Pass Meet the requirement of limit.

24.238 Band Edge Measurements Pass Meet the requirement of limit.

241(;2; Conducted Spurious Emissions Pass Meet the requirement of limit.

21053 Meet the requirement of limit.

2'4 238 Radiated Spurious Emissions Pass Minimum passing margin is -29.02 dB

' at 5640.00 MHz.

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((la((izl;rzi)ertamty
9 kHz ~ 30 MHz 3.0400 dB
Radiated Emissions up to 1 GHz 30 MHz ~ 200 MHz 2.0153 dB
200 MHz ~ 1000 MHz 2.0224 dB
) o 1 GHz ~ 18 GHz 1.0121 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.1508 dB

Report No.: RFBFBE-WTW-P22030942-1
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2.2 Test Site and Instruments
Description ) ) ) )
Model No. Serial No. Calibrated Date | Calibrated Until
Manufacturer
Antenna Tower
UNAT_5+ PAD-CH6-01 N/A N/A
Max-Full
Antenna Tower Controller
MF-7802 N/A N/A N/A
Max-Full
Bi_Log Antenna
VULB9168 9168-616 2021/10/27 2022/10/26
Schwarzbeck
Preamplifier
. 310N 187226 2022/6/14 2023/6/13
Agilent
Pre-amplifier
EMC001340 980201 2021/9/15 2022/9/14
EMCI
RF Coaxial Cable
EMCI 5D-NM-BM 140903+140902 2022/1/15 2023/1/14
Cable-CH1-01(RFC-SMS-100-
RF Coaxial Cable EMC104-SM-SM-10000 SMS-120+RFC-SMS-100-SMS-4 2022/6/14 2023/6/13
ETS-Lindgren - . . -100-
RFC-SMS-100-SMs-24-IN | C3PIE-CHL-02(RFC-SMS-100- |5 614 2023/6/13
SMS-24)
Software ADT_Radiated_
N/A N/A N/A
BV ADT V7.6.15.9.5
Test Receiver
. N9038A MY52260177 2021/9/1 2022/8/31
Agilent
Turn Table
TT-1510 N/A N/A N/A
Max-Full
Turn Table Controll
urn Table Lonfrofier MF-7802 N/A N/A N/A
Max-Full
Boresight antenna tower
fixture BAF-02 8 N/A N/A
BV
Horn Antenna
. 3117 00143293 2021/11/14 2022/11/13
ETS-Lindgren
Horn Antenna
BBHA 9170 BBHA9170241 2021/10/26 2022/10/25
Schwarzbeck
Radio Communication
Analyzer MT8821C 6261806803 2022/2/16 2023/2/15
Anritsu
Notes:

1. The test was performed in XD - 966 chamber 6.
2. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
NML/ROC and NIST/USA.
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3 General Information

3.1 General Description of EUT
Product Cellular Backup Router
Brand DATAREMOTE
Test Model VAB-1

Status of EUT

Engineering Sample

Power Supply Rating

12Vdc / 19Vdc (from adapter)

Modulation Type

WCDMA: BPSK, QPSK
HSDPA: BPSK
HSUPA: QPSK

LTE: QPSK, 16QAM

Frequency Range

WCDMA Band 2

1852.4 ~1907.6 MHz

LTE Band 2 (Channel Bandwidth: 1.4 MHz)

1850.7 ~ 1909.3 MHz

LTE Band 2 (Channel Bandwidth: 3 MHZz)

1851.5 ~1908.5 MHz

LTE Band 2 (Channel Bandwidth: 5 MHZz)

1852.5 ~1907.5 MHz

LTE Band 2 (Channel Bandwidth: 10 MHz)

1855.0 ~ 1905.0 MHz

LTE Band 2 (Channel Bandwidth: 15 MHZz)

1857.5 ~1902.5 MHz

LTE Band 2 (Channel Bandwidth: 20 MHz)

1860.0 ~ 1900.0 MHz

Max. EIRP Power

WCDMA Band 2

325.837 mW (25.13 dBm)

LTE Band 2 (Channel Bandwidth: 1.4 MHz)

261.818 mW (24.18 dBm)

LTE Band 2 (Channel Bandwidth: 3 MHz)

263.027 mW (24.20 dBm)

LTE Band 2 (Channel Bandwidth: 5 MHZz)

261.818 mW (24.18 dBm)

LTE Band 2 (Channel Bandwidth: 10 MHz)

263.027 mW (24.20 dBm)

LTE Band 2 (Channel Bandwidth: 15 MHz)

261.216 mW (24.17 dBm)

LTE Band 2 (Channel Bandwidth: 20 MHz)

260.016 mW (24.15 dBm)

Emission Designator

WCDMA Band 2

4M15F9W

LTE Band 2 (Channel Bandwidth: 1.4 MHz) | 1M09G7D
LTE Band 2 (Channel Bandwidth: 3 MHZz) 2M70D7W
LTE Band 2 (Channel Bandwidth: 5 MHZz) 4M50G7D
LTE Band 2 (Channel Bandwidth: 10 MHz) 8M96G7D
LTE Band 2 (Channel Bandwidth: 15 MHZz) 13M4G7D
LTE Band 2 (Channel Bandwidth: 20 MHz) 17M9D7W

Antenna Type

Refer to Note as below

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Report No.: RFBFBE-WTW-P22030942-1
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Note:
1. The EUT contains following accessory devices.
Brand MOSO
Model MSS-V2500WR120-030E0-US
AC Adapter 1 AC Input 100-240V, 50/60Hz, 1A max.
DC Output 12V, 2.5A
DC Output Cable |1.5m, Non-shielded
Brand MOSO
Model MS-V3420R190-065L0-US
AC Adapter 2 AC Input 100-240V, 50/60Hz, 1.5A max.
DC Output 19V, 3.42A
DC Output Cable |1.5m, Non-shielded
Ethernet Cable 1 Signal Line 1.5m, Non-shielded, yellow
Ethernet Cable 2 Signal Line 1.5m, Non-shielded, red
Phone Cable Signal Line 1.5m, Non-shielded, gray
Power Cable 1 Model BOW-210
Signal Line 1.5m, Non-shielded, black
Power Cable 2 Model BOW320
Signal Line 1.5m, Non-shielded, white

*After pretesting, Adapter 1 was the worst case and chosen for final test.

2. The antenna information is listed as below.

Antenna Type Dipole Antenna
Antenna Gain (dBi)
B
and Ant. 1 Ant. 2
WCDMA 2/ LTE 2 1.8 1.8

3. Detail antenna specification please refer to

antenna datasheet and/or antenna measurement report.

4. The above EUT information is declared by manufacturer and for more detailed features description,
please refers to the manufacturer's specifications or user's manual.

Report No.: RFBFBE-WTW-P22030942-1
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3.2 Configuration of System under Test
2
Adapter (EUT) @
EUT
USB (A)
() ®) Remote site
AP (D) Load (B)

558

Radio Communication
Analyzer (C)

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
A USB SanDisk BM210257950Z N/A N/A Supplied by lab
B Load N/A N/A N/A N/A Supplied by lab
Radio
C Communication Anritsu MT8821C 6261806803 N/A Supplied by lab
Analyzer
D AP ASUS AC750 H71TDV002001 NA Supplied by lab
ID Descriptions Qty. Length (m) S(\r;;eslldl\;r;? Cores (Qty.) Remarks
1. RJ-45 Cable 4 2 No 0 Supplied by lab
2. AC Cable 1 15 No 0 Supplied by applicant
3. RJ-41 Cable 1 2 No 0 Supplied by lab

Report No.: RFBFBE-WTW-P22030942-1
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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

WCDMA Band 2 90 degree

LTE Band 2 0 degree
WCDMA Band 2
EUT
Configure Test Item Available Channel Tested Channel Mode

Mode
- EIRP 9262 to 9538 9262, 9400, 9538 WCDMA, HSDPA, HSUPA
. Ct’:i?g;'::g;'cs 9262 to 9538 9400 WCDMA, HSDPA, HSUPA
- Frequency Stability 9262 to 9538 9262, 9538 WCDMA
- Occupied Bandwidth 9262 to 9538 9262, 9400, 9538 WCDMA, HSDPA, HSUPA
- Band Edge 9262 to 9538 9262, 9538 WCDMA, HSDPA, HSUPA

Peak to Average Ratio

9262 to 9538

9262, 9400, 9538

WCDMA, HSDPA, HSUPA

Conducted Emission

9262 to 9538

9262, 9400, 9538

WCDMA, HSDPA, HSUPA

Radiated Emission

; Bolow 16Hs 9262 to 9538 9538 WCDMA
) Radiated Emission 9262 to 9538 9262, 9400, 9538 WCDMA
Above 1GHz

Note: For radiated emission below 1GHz, select the worst radiated emission channel (above 1GHz) for final

testing.

Report No.: RFBFBE-WTW-P22030942-1
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LTE Band 2
EUT .
. Available Channel .
Configure Test Item Tested Channel . Modulation RB #
Channel Bandwidth
Mode
1
18607 to 19193 18607, 18900, 19193 1.4MHz | QPSK/16QAM Half
Full
1
18615 to 19185 | 18615, 18900, 19185 3MHz | QPSK / 16QAM Half
Full
1
18625 to 19175 18625, 18900, 19175 5 MHz QPSK / 16QAM Half
- EIRP Ful
1
18650 to 19150 18650, 18900, 19150 10 MHz QPSK / 16QAM Half
Full
1
18675 to 19125 | 18675, 18900, 19125 15MHz | QPSK / 16QAM Half
Full
1
18700 to 19100 18700, 18900, 19100 20 MHz [ QPSK / 16QAM Half
Full
- Modulation | ;8704 5 19100 18900 20 MHz Full
Characteristics QPSK/16QAM u
18607 to 19193 18607, 19193 1.4 MHz QPSK Full
18615 to 19185 18615, 19185 3 MHz QPSK Full
Stability 18650 to 19150 18650, 19150 10 MHz QPSK Full
18675 to 19125 18675, 19125 15 MHz QPSK Full
18700 to 19100 18700, 19100 20 MHz QPSK Full
18607 to 19193 18607, 18900, 19193 1.4MHz [ QPSK /16QAM Full
18615 to 19185 18615, 18900, 19185 3 MHz QPSK / 16QAM Full
Occupied 18625 to 19175 18625, 18900, 19175 5 MHz QPSK / 16QAM Full
Bandwidth 18650 to 19150 | 18650, 18900, 19150 10 MHz | QPSK / 16QAM Full
18675 to 19125 18675, 18900, 19125 15MHz | QPSK / 16QAM Full
18700 to 19100 18700, 18900, 19100 20 MHz [ QPSK / 16QAM Full
18607 to 19193 18607, 18900, 19193 1.4MHz [ QPSK /16QAM 1
18615 to 19185 | 18615, 18900, 19185 3MHz | QPSK / 16QAM 1
Peak to Average | 18625 to 19175 18625, 18900, 19175 5 MHz QPSK / 16QAM 1
Ratio 18650 to 19150 18650, 18900, 19150 10 MHz QPSK / 16QAM 1
18675 to 19125 18675, 18900, 19125 15 MHz QPSK / 16QAM 1
18700 to 19100 18700, 18900, 19100 20 MHz QPSK / 16QAM 1

Report No.: RFBFBE-WTW-P22030942-1
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EUT .
. Available Channel .
Configure Test Item Tested Channel . Modulation RB #
Channel Bandwidth
Mode
1
18607 to 19193 18607, 19193 1.4 MHz QPSK Half
Full
1
18615 to 19185 18615, 19185 3 MHz QPSK Half
Full
1
18625 to 19175 18625, 19175 5 MHz QPSK Half
Full
- Band Edge 1
18650 to 19150 18650, 19150 10 MHz QPSK Half
Full
1
18675 to 19125 18675, 19125 15 MHz QPSK Half
Full
1
18700 to 19100 18700, 19100 20 MHz QPSK Half
Full
18607 to 19193 18607, 18900, 19193 1.4 MHz QPSK 1
18615 to 19185 18615, 18900, 19185 3 MHz QPSK 1
Conducted 18625 to 19175 | 18625, 18900, 19175 5 MHz QPSK 1
Emission 18650 to 19150 | 18650, 18900, 19150 10 MHz QPSK 1
18675 to 19125 18675, 18900, 19125 15 MHz QPSK 1
18700 to 19100 18700, 18900, 19100 20 MHz QPSK 1
Radiated
- Emission 18700 to 19100 18900 20 MHz QPSK 1
Below 1GHz
Radiated 18607 to 19193 18607, 18900, 19193 1.4 MHz QPSK 1
- Emission 18625 to 19175 18625, 18900, 19175 5 MHz QPSK 1
Above 1GHz 18700 to 19100 18700, 18900, 19100 20 MHz QPSK 1
Note:

1. This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation. Therefore, only EIRP, modulation characteristics, occupied bandwidth and
peak to average ratio items had been tested under QPSK, 16QAM mode, the other items were
performed under QPSK mode only.

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

3. Forradiated emissions below 1 GHz, select the worst radiated emission channel for final testing.

Report No.: RFBFBE-WTW-P22030942-1
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Test Condition:

Test Item Environmental Conditions Input Power Tested By

EIRP 25 deg. C, 65 % RH 120 Vac, 60 Hz James Yang
Modulation Characteristics 25 deg. C, 65 % RH 120 Vac, 60 Hz James Yang
Frequency Stability 25 deg. C, 65 % RH 120 Vac, 60 Hz James Yang
Occupied Bandwidth 25 deg. C, 65 % RH 120 Vac, 60 Hz James Yang
Band Edge 25 deg. C, 65 % RH 120 Vac, 60 Hz James Yang

Peak to Average Ratio 25 deg. C, 65 % RH 120 Vac, 60 Hz James Yang
Conducted Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz James Yang
Ra(;:r(e)\?\, Iig:j:ion 26 deg. C, 62 % RH 120 Vac, 60 Hz Charles Hsiao

Ra‘:\izgev‘l Elgi'jjo” 25 deg. C, 60 % RH 120 Vac, 60 Hz Karl Lee

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 and references:

Test Standard:

FCC 47 CFR Part 2

FCC 47 CFR Part 24
ANSI/TIA/EIA-603-E 2016
ANSI 63.26-2015

NOTE: 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

NOTE: All test items have been performed as a reference to the above KDB test guidance.
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4 Test Types and Results
4.1 Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 2 watts e.i.r.p.

4.1.2 Test Procedures

Conducted Power Measurement:

The EUT was set up for the maximum power with WCDMA and LTE link data modulation and link up with
simulator (Built-in power meter). 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 = Pmeas + G1-2.15
where
ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively
(expressed in the same units as Pwmeas, €.9., dBm or dBW)
Pmeas ~ measured transmitter output power or PSD, in dBm or dBW
Gt gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP)

4.1.3 Test Setup

Conducted Power Measurement:

Communication Simulator EUT
(Built-in power meter)

4.1.4 Test Results

Conducted Output Power (dBm)

Band WCDMA I
Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880.0 1907.6
RMC 12.2K 23.18 23.33 23.25
HSDPA Subtest-1 22.57 22.71 22.78
HSUPA Subtest-1 22.05 22.11 22.13
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LTE Band 2
RB Size | RB Offset Low Mid High
BW Mes Channel 18607 18900 19103
Frequency (MHZ) 1850.7 1880 1909.3
1 0 22.25 22.15 22.19
1 2 22.29 22.30 22.38
1 5 22.31 22.10 22.38
QPSK 3 0 21.31 21.58 21.38
3 1 21.36 21.48 21.60
3 3 21.37 21.54 21.48
L 6 0 21.53 21.57 21.55
1 0 21.32 21.60 21.53
1 2 21.50 21.53 21.57
1 5 21.44 21.50 21.51
16QAM 3 0 20.50 20.69 20.60
3 1 20.69 20.65 20.64
3 3 20.59 20.62 20.70
6 0 20.55 20.65 20.61
LTE Band 2
W MCS Channel 18615 18900 19185
Index Frequency (MHz) 1851.5 1880 1908.5
1 0 22.13 22.40 22.40
1 7 22.29 22.13 22.14
1 14 22.33 22.11 22.19
QPSK 8 0 21.58 21.49 21.48
8 3 21.37 21.35 21.34
8 7 21.47 21.41 21.32
i 15 0 21.46 21.51 21.51
1 0 21.43 21.58 21.38
1 7 21.50 21.31 21.36
1 14 21.54 21.33 21.30
16QAM 8 0 20.69 20.54 20.50
8 3 20.51 20.65 20.78
8 7 20.55 20.50 20.52
15 0 20.67 20.70 20.67
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LTE Band 2
aw MCS Channel 18625 18900 19175
Index Frequency (MHz) 1852.5 1880 1907.5
1 0 22.16 22.33 22.19
1 12 22.34 22.11 22.38
1 24 22.19 22.27 22.30
QPSK 12 21.33 21.56 21.46
12 21.54 21.35 21.49
12 13 21.40 21.36 21.51
25 21.51 21.41 21.49
oM 1 21.39 21.36 21.56
1 12 21.39 21.45 21.45
1 24 21.41 21.39 21.44
16QAM 12 20.61 20.52 20.63
12 20.72 20.74 20.56
12 13 20.67 20.61 20.70
25 0 20.76 20.68 20.55
LTE Band 2
BW MCS Channel 18650 18900 19150
Index Frequency (MHz) 1855 1880 1905
1 0 22.23 22.19 22.40
1 24 22.33 22.11 22.26
1 49 22.31 22.31 22.27
QPSK 25 0 21.43 21.36 21.31
25 12 21.47 21.38 21.60
25 25 21.33 21.47 21.51
10M 50 21.59 21.51 21.54
1 21.36 21.52 21.43
1 24 21.48 21.34 21.44
1 49 21.50 21.47 21.43
16QAM 25 0 20.63 20.76 20.65
25 12 20.65 20.53 20.50
25 25 20.77 20.79 20.58
50 0 20.61 20.50 20.52
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LTE Band 2
aw MCS Channel 18675 18900 19125
Index Frequency (MHz) 1857.5 1880 1902.5
1 0 22.22 22.29 22.37
1 37 22.33 22.34 22.30
1 74 22.25 22.20 22.34
QPSK 36 0 21.45 21.57 21.47
36 19 21.32 21.39 21.31
36 39 21.50 21.49 21.36
15M 75 21.53 21.36 21.54
1 21.54 21.37 21.46
1 37 21.47 21.45 21.35
1 74 21.38 21.38 21.44
16QAM 36 0 20.80 20.61 20.52
36 19 20.63 20.71 20.56
36 39 20.80 20.73 20.63
75 0 20.63 20.70 20.58
LTE Band 2
BW MCS Channel 18700 18900 19100
Index Frequency (MHz) 1860 1880 1900
1 0 22.23 22.26 22.30
1 50 22.19 22.31 22.35
1 99 22.30 22.22 22.10
QPSK 50 0 21.55 21.48 21.34
50 25 21.38 21.36 21.51
50 50 21.30 21.47 21.38
2OM 100 21.38 21.39 21.33
1 21.49 21.30 21.36
1 50 21.59 21.35 21.57
1 99 21.37 21.34 21.30
16QAM 50 0 20.62 20.68 20.71
50 25 20.70 20.60 20.61
50 50 20.76 20.78 20.79
100 0 20.51 20.56 20.56
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EIRP Power (dBm)

Band WCDMA I
Channel 9262 9400 9538
Frequency 1852.4 1880 1907.6
RMC 12.2K 24.98 25.13 25.05
HSDPA Subtest-1 24.37 24.51 24.58
HSUPA Subtest-1 23.85 23.91 23.93

*EIRP = Conducted + antenna gain (1.8dBi)
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LTE Band 2
RB Size | RB Offset Low Mid High
BW Mes Channel 18607 18900 10193
Frequency (MHz) 1850.7 1880 1909.3
1 0 24.05 23.95 23.99
1 2 24.09 24.10 24.18
1 5 24.11 23.90 24.18
QPSK 3 0 23.11 23.38 23.18
3 1 23.16 23.28 23.40
3 3 23.17 23.34 23.28
LM 6 0 23.33 23.37 23.35
1 0 23.12 23.40 23.33
1 2 23.30 23.33 23.37
1 5 23.24 23.30 23.31
16QAM 3 0 22.30 22.49 22.40
3 1 22.49 22.45 22.44
3 3 22.39 22.42 22.50
6 0 22.35 22.45 22.41
*EIRP = Conducted + antenna gain (1.8dBi)
LTE Band 2
BW MCS Channel 18615 18900 19185
Index Frequency (MHz) 1851.5 1880 1908.5
1 0 23.93 24.20 24.20
1 7 24.09 23.93 23.94
1 14 24.13 23.91 23.99
QPSK 8 0 23.38 23.29 23.28
8 3 23.17 23.15 23.14
8 7 23.27 23.21 23.12
aM 15 0 23.26 23.31 23.31
1 0 23.23 23.38 23.18
1 7 23.30 23.11 23.16
1 14 23.34 23.13 23.10
16QAM 8 0 22.49 22.34 22.30
8 3 22.31 22.45 22.58
8 7 22.35 22.30 22.32
15 0 22.47 22.50 22.47

*EIRP = Conducted + antenna gain (1.8dBi)
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LTE Band 2
BW MCS Channel 18625 18900 19175
Index Frequency (MHz) 1852.5 1880 1907.5
1 0 23.96 24,13 23.99
1 12 24.14 23.91 24.18
1 24 23.99 24.07 24.10
QPSK 12 23.13 23.36 23.26
12 23.34 23.15 23.29
12 13 23.20 23.16 23.31
25 23.31 23.21 23.29
oM 1 23.19 23.16 23.36
1 12 23.19 23.25 23.25
1 24 23.21 23.19 23.24
16QAM 12 22.41 22.32 22.43
12 22.52 22.54 22.36
12 13 22.47 22.41 22.50
25 0 22.56 22.48 22.35
*EIRP = Conducted + antenna gain (1.8dBi)
LTE Band 2
BW MCS Channel 18650 18900 19150
Index Frequency (MHz) 1855 1880 1905
1 0 24.03 23.99 24.20
1 24 24.13 23.91 24.06
1 49 24.11 24.11 24.07
QPSK 25 0 23.23 23.16 23.11
25 12 23.27 23.18 23.40
25 25 23.13 23.27 23.31
10M 50 23.39 23.31 23.34
1 23.16 23.32 23.23
1 24 23.28 23.14 23.24
1 49 23.30 23.27 23.23
16QAM 25 0 22.43 22.56 22.45
25 12 22.45 22.33 22.30
25 25 22.57 22.59 22.38
50 0 22.41 22.30 22.32

*EIRP = Conducted + antenna gain (1.8dBi)
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LTE Band 2
BW MCS Channel 18675 18900 19125
Index Frequency (MHz) 1857.5 1880 1902.5
1 0 24.02 24.09 24.17
1 37 24.13 24.14 24.10
1 74 24.05 24.00 24.14
QPSK 36 0 23.25 23.37 23.27
36 19 23.12 23.19 23.11
36 39 23.30 23.29 23.16
15M 75 23.33 23.16 23.34
1 23.34 23.17 23.26
1 37 23.27 23.25 23.15
1 74 23.18 23.18 23.24
16QAM 36 0 22.60 22.41 22.32
36 19 22.43 22.51 22.36
36 39 22.60 22.53 22.43
75 0 22.43 22.50 22.38
*EIRP = Conducted + antenna gain (1.8dBi)
LTE Band 2
BW MCS Channel 18700 18900 19100
Index Frequency (MHz) 1860 1880 1900
1 0 24.03 24.06 24.10
1 50 23.99 24.11 24.15
1 99 24.10 24.02 23.90
QPSK 50 0 23.35 23.28 23.14
50 25 23.18 23.16 23.31
50 50 23.10 23.27 23.18
oM 100 23.18 23.19 23.13
1 23.29 23.10 23.16
1 50 23.39 23.15 23.37
1 99 23.17 23.14 23.10
16QAM 50 0 22.42 22.48 2251
50 25 22.50 22.40 22.41
50 50 22.56 22.58 22.59
100 0 22.31 22.36 22.36

*EIRP = Conducted + antenna gain (1.8dBi)
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4.2 Modulation Characteristics Measurement

4.2.1 Limits of Modulation Characteristics

N/A

4.2.2 Test Setup

Communication Simulator
EUT

4.2.3 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.

4.2.4 Test Results

Spectrum Plot of Measurement
Channel 9400

Signaling

Conp Moge

Signaling
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Spectrum Plot of Measurement

LTE Band 2

Channel 18900

16QAM

QPSK
Fundamental } Constellation
0 Symbaol
1-0.9110 Q

Fundamental } Constellation

0 Symbaol
10,7315 Q 0.7421

Limit
EVM

Peak Vector Error
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stability Measurement

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized

frequency block.

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 AC 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

POWER SPLITTER

Communication SPECTRUM
Simulator ANALYZER
20dB
ATTENUATION
PAD

AC Power Supply

Oven Room

External Power Source

EUT
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4.3.4 Test Results

Frequency Error vs. Voltage

WCDMA
Voltage Low Channel High Channel
(Volts) e () Frequ(lear;%/)Error Frequency (MHz) Frequ(ﬁr;cr:%/)Error
108 1852.4000032 0.002 1907.6000022 0.001
120 1852.4000021 0.001 1907.6000035 0.002
132 1852.4000037 0.002 1907.6000023 0.001

Note: The applicant defined the normal working voltage is from 108 Vac to 132 Vac.

Frequency Error vs. Temperature

WCDMA
Temp. (°C) Low Channel High Channel
Frequency (MHz) Freq u(zr;cr:z/)Error Frequency (MHz) Frequ(zr;(r:r)]/)Error

-30 1852.4000032 0.002 1907.6000032 0.002
-20 1852.4000029 0.002 1907.6000024 0.001
-10 1852.4000037 0.002 1907.6000017 0.001
0 1852.4000011 0.001 1907.6000037 0.002
10 1852.4000033 0.002 1907.6000021 0.001
20 1852.3999983 -0.001 1907.5999963 -0.002
30 1852.3999966 -0.002 1907.5999973 -0.001
40 1852.3999971 -0.002 1907.5999990 -0.001
50 1852.3999967 -0.002 1907.5999973 -0.001
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Frequency Error vs. Voltage

LTE Band 2
Channel Bandwidth: 1.4 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency (MHz) (ppm) quency (MHz) (ppm)
108 1850.7000013 0.001 1909.3000000 0.001
120 1850.7000025 0.001 1909.3000028 0.001
132 1850.7000017 0.001 1909.3000021 0.001

Note: The applicant defined the normal working voltage is from 108 Vac to 132 Vac.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 1.4 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Freq U(Er;(r:%/)Error Frequency (MHz) Frequ(;r;rlfr)]/)Error
-30 1850.7000020 0.001 1909.3000038 0.002
-20 1850.7000015 0.001 1909.3000014 0.001
-10 1850.7000027 0.001 1909.3000023 0.001
0 1850.7000018 0.001 1909.3000023 0.001
10 1850.7000036 0.002 1909.3000038 0.002
20 1850.6999962 -0.002 1909.2999980 -0.001
30 1850.6999975 -0.001 1909.2999976 -0.001
40 1850.6999971 -0.002 1909.2999968 -0.002
50 1850.6999976 -0.001 1909.2999967 -0.002
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Frequency Error vs. Voltage

LTE Band 2
Channel Bandwidth: 3 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
108 1851.5000025 0.001 1908.5000019 0.001
120 1851.5000016 0.001 1908.5000024 0.001
132 1851.5000038 0.002 1908.5000038 0.002

Note: The applicant defined the normal working voltage is from 108 Vac to 132 Vac.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 3 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Freq u(zr;)crzr)]/)Error Frequency (MHz) Frequ(re)r;(r:r)]/)Error
-30 1851.5000032 0.002 1908.5000037 0.002
-20 1851.5000032 0.002 1908.5000018 0.001
-10 1851.5000015 0.001 1908.5000026 0.001
0 1851.5000028 0.002 1908.5000037 0.002
10 1851.5000015 0.001 1908.5000020 0.001
20 1851.4999979 -0.001 1908.4999962 -0.002
30 1851.4999979 -0.001 1908.4999985 -0.001
40 1851.4999973 -0.001 1908.4999965 -0.002
50 1851.4999989 -0.001 1908.4999988 -0.001
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Frequency Error vs. Voltage

LTE Band 2
Channel Bandwidth: 5 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
108 1852.5000013 0.001 1907.5000029 0.002
120 1852.5000029 0.002 1907.5000030 0.002
132 1852.5000027 0.001 1907.5000032 0.002

Note: The applicant defined the normal working voltage is from 108 Vac to 132 Vac.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 5 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Freq u(zr;)crzr)]/)Error Frequency (MHz) Frequ(re)r;(r:r)]/)Error
-30 1852.5000012 0.001 1907.5000011 0.001
-20 1852.5000018 0.001 1907.5000010 0.001
-10 1852.5000029 0.002 1907.5000039 0.002
0 1852.5000039 0.002 1907.5000026 0.001
10 1852.5000018 0.001 1907.5000013 0.001
20 1852.4999964 -0.002 1907.4999965 -0.002
30 1852.4999973 -0.001 1907.4999964 -0.002
40 1852.4999963 -0.002 1907.4999986 -0.001
50 1852.4999970 -0.002 1907.4999962 -0.002
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Frequency Error vs. Voltage

LTE Band 2
Channel Bandwidth: 10 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
108 1855.0000034 0.002 1905.0000030 0.002
120 1855.0000026 0.001 1905.0000017 0.001
132 1855.0000028 0.002 1905.0000011 0.001

Note: The applicant defined the normal working voltage is from 108 Vac to 132 Vac.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 10 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Freq u(zr;)crzr)]/)Error Frequency (MHz) Frequ(re)r;(r:r)]/)Error
-30 1855.0000040 0.002 1905.0000018 0.001
-20 1855.0000030 0.002 1905.0000016 0.001
-10 1855.0000015 0.001 1905.0000024 0.001
0 1855.0000039 0.002 1905.0000030 0.002
10 1855.0000037 0.002 1905.0000018 0.001
20 1854.9999989 -0.001 1904.9999969 -0.002
30 1854.9999985 -0.001 1904.9999979 -0.001
40 1854.9999986 -0.001 1904.9999968 -0.002
50 1854.9999965 -0.002 1904.9999960 -0.002
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Frequency Error vs. Voltage

LTE Band 2
Channel Bandwidth: 15 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
108 1857.5000038 0.002 1902.5000013 0.001
120 1857.5000018 0.001 1902.5000019 0.001
132 1857.5000019 0.001 1902.5000034 0.002

Note: The applicant defined the normal working voltage is from 108 Vac to 132 Vac.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 15 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Freq u(zr;)crzr)]/)Error Frequency (MHz) Frequ(re)r;(r:r)]/)Error
-30 1857.5000019 0.001 1902.5000019 0.001
-20 1857.5000012 0.001 1902.5000040 0.002
-10 1857.5000023 0.001 1902.5000038 0.002
0 1857.5000018 0.001 1902.5000013 0.001
10 1857.5000011 0.001 1902.5000029 0.002
20 1857.4999983 -0.001 1902.4999960 -0.002
30 1857.4999990 -0.001 1902.4999970 -0.002
40 1857.4999967 -0.002 1902.4999974 -0.001
50 1857.4999965 -0.002 1902.4999986 -0.001
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Frequency Error vs. Voltage

LTE Band 2
Channel Bandwidth: 20 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
108 1860.0000017 0.001 1900.0000012 0.001
120 1860.0000026 0.001 1900.0000024 0.001
132 1860.0000022 0.001 1900.0000018 0.001

Note: The applicant defined the normal working voltage is from 108 Vac to 132 Vac.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 20 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Freq u(zr;)crzr)]/)Error Frequency (MHz) Frequ(re)r;(r:r)]/)Error
-30 1860.0000040 0.002 1900.0000029 0.002
-20 1860.0000040 0.002 1900.0000027 0.001
-10 1860.0000010 0.001 1900.0000026 0.001
0 1860.0000017 0.001 1900.0000029 0.002
10 1860.0000035 0.002 1900.0000038 0.002
20 1859.9999983 -0.001 1899.9999976 -0.001
30 1859.9999969 -0.002 1899.9999963 -0.002
40 1859.9999974 -0.001 1899.9999990 -0.001
50 1859.9999977 -0.001 1899.9999981 -0.001
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4.4

Occupied Bandwidth Measurement

4.4.1 Test Procedure

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

a)

b)
c)
d)

e)

f)

9)

h)

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

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

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

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

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

Determine the following reference values: Set the EUT to transmit a modulated signal. Allow the trace to
stabilize. Set the spectrum analyzer marker to the highest level of the displayed trace (this is the
reference value).

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

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

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

For the occupied bandwidth measurement method, please refer to section 5.4.4 of ANSI C63.26.

4.4.2 Test Setup

Communication )
Simulator Power Splitter ‘ 1 Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT
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4.4.3 Test Result

WCDMA
Test Condition Channel Fr?'\c;ltlj_'ezr)\cy Occupi?'\o/lI |l_aél)ndwidth 26dB(I§3A?_rI12d)width
WCDMA 9262 1852.4 4.14 4.70
WCDMA 9400 1880.0 4.13 4.71
WCDMA 9538 1907.6 4.13 4.69
HSDPA 9262 1852.4 4.14 4.68
HSDPA 9400 1880.0 4.14 4.70
HSDPA 9538 1907.6 4.15 4.70
HSUPA 9262 1852.4 4.14 4.70
HSUPA 9400 1880.0 4.14 4.72
HSUPA 9538 1907.6 414 4.70

Spectrum Plot of Worst Value

#Video BW 160.00 kHz*

HSDPA CH 9538 (1907.6MHz)

#Video BW 160.00 kHz*

Span 10 MHz!
Swesp 16.7 s (1001 pts)|

HSUPA CH 9400 (1880.0MHz)
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LTE Band 2 (Channel Bandwidth 1.4MHZz)

. Frequency Occupied bandwidth 26 dB Bandwidth
Test Condition Channel

(MH2z) (MHz) (MHz)
QPSK 18607 1850.7 1.0898 1.248
QPSK 18900 1880 1.0927 1.258
QPSK 19193 1909.3 1.0912 1.268
16QAM 18607 1850.7 1.0878 1.250
16QAM 18900 1880 1.0890 1.250
16QAM 19193 1909.3 1.0893 1.244

Spectrum Plot of Worst Value
Occupied bandwidth 26 dB Bandwidth

Scale/Div 10.0 dB8

[Center 1.880000 GHz
#Res BW 30.000 kHz

Occupied Bandvidih
1.0927 MHz

Transmit Freq Error

xdB Bandwidih

Ref Lvi Offset 15,00 4B
Ref Value 20.00 dBm

Video BIW 100.00 kHz*
#Sweep 300 ms (1001 pts)

Total Power

% of OBW Power
xd8

[Center 1.909300 GHz
#Res BW 30.000 kHz

Occupied Bandvidth
1.0812 MHz

Transmit Freq Error

xdB Bandwidih

Ref Lvi Offset 15,00 dB M"flmfv
Ref Value 20.00 dBm 1.509300000 GHz

#Video BW 100.00 kHz*
#Sweep 300 ms (1001 pts)

Total Power
% of OBW Power
xd8

QPSK CH 18900 (1880MHz)

QPSK CH 19193 (1909.3MHz)
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LTE Band 2 (Channel Bandwidth 3MHZz)

. Frequency Occupied bandwidth 26 dB Bandwidth
Test Condition Channel

(MH2z) (MHz) (MHz)
QPSK 18615 1851.5 2.6981 2.917
QPSK 18900 1880 2.6980 2911
QPSK 19185 1908.5 2.6979 2.915
16QAM 18615 1851.5 2.6985 2.921
16QAM 18900 1880 2.7000 2.929
16QAM 19185 1908.5 2.6965 2.917

Spectrum Plot of Worst Value
Occupied bandwidth 26 dB Bandwidth

Ref Lvi Offset 15,00 4B Ref Lvi Offset 15,00 4B

[Center 1.880000 GHz
#Res BW 62.000 kHz

Octupied Ba

Transmit Freq
xdB Bandwidih

#Video BW 200.00 kHz*

Scale/Div 10.0 dB8

[Center 1.880000 GHz

#Res BW 62.000 kHz

Octupied Ba

Transmit Freq
xdB Bandwidih

Ref Value 20.00 dBm

#Video BW 200.00 kHz*

Span 6 MHz
#Sweep 300 ms (1001 pts)

16QAM CH 18900 (1880MHz)

16QAM CH 18900 (1880MHz)
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LTE Band 2 (Channel Bandwidth 5MHz)

. Frequency Occupied bandwidth 26 dB Bandwidth
Test Condition Channel

(MH2z) (MHz) (MHz)
QPSK 18625 1852.5 4.4957 4.834
QPSK 18900 1880 4.4941 4.829
QPSK 19175 1907.5 4.4937 4.818
16QAM 18625 1852.5 4.4925 4.828
16QAM 18900 1880 4.4900 4.834
16QAM 19175 1907.5 4.4905 4.831

Spectrum Plot of Worst Value
Occupied bandwidth 26 dB Bandwidth

Ref Lvi Offset 15,00 dB W"[?‘Flmfv
Ref Value 20.00 dBm 1.852500000 GHz

Ref Lvi Offset 15,00 4B

Scale/Div 10.0 dB8 Ref Value 20.00 dBm

Video BIW 300.00 kHz* Span 10 MHz,
#Sweep 300 ms (1001 pts)

[Center 1.852500 GHz
#Res BW 100.00 kHz

[Center 1.852500 GHz
#Res BW 100.00 kHz

#Video BW 300.00 kHz*
#Sweep 300 ms (1001 pts)

Occupied Bandvidih Occupied Bandvidih
4.4357 MHz Total Power 4.4357 MHz Total Power

Transmit Freq Error

xdB Bandwidih

Transmit Freq Error
xdB Bandwidih

% of OBW Power
xd8

% of OBW Power
xd8

QPSK CH 18625 (1852.5MHz) QPSK CH 18625 (1852.5MHz)
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LTE Band 2 (Channel Bandwidth 10MHz)

. Frequency Occupied bandwidth 26 dB Bandwidth
Test Condition Channel

(MH2z) (MHz) (MHz)
QPSK 18650 1855 8.9621 9.532
QPSK 18900 1880 8.9514 9.505
QPSK 19150 1905 8.9420 9.511
16QAM 18650 1855 8.9591 9.507
16QAM 18900 1880 8.9583 9.505
16QAM 19150 1905 8.9371 9.487

Spectrum Plot of Worst Value
Occupied bandwidth 26 dB Bandwidth

Ref Lvi Offset 15.00 dB Center Frequency

Ref Lvi Offsat 15.00 & = i
Ref Value 20.00 dBm 1.856000000 GHz

Ref Value 20.00 dBm

[Center 1.85500 GHz #Video BW 1.0000 MHz*

#Res BW 200.00 kHz

Span 20 MHz,
#Sweep 300 ms (1001 pts)

[Center 1.85500 GHz
#Res BW 200.00 kHz

ideo BW 1.0000 MHz"
#Sweep 300 ms (1001 pts)

Occupied Bandvidih

Occupied Bandvidih
8.9621 MHz Total Power 8.9621 M

Total Power
Transmit Freq Error
xdB Bandwidih

Transmit Freq Error
xdB Bandwidih

% of OBW Power
xd8

% of OBW Power
xd8

QPSK CH 18650 (1855MHz) QPSK CH 18650 (1855MHz)
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LTE Band 2 (Channel Bandwidth 15MHZz)

. Frequency Occupied bandwidth 26 dB Bandwidth
Test Condition Channel

(MHz) (MHz) (MH2z)
QPSK 18675 1857.5 13.4250 14.227
QPSK 18900 1880 13.4274 14.220
QPSK 19125 1902.5 13.4073 14.214
16QAM 18675 1857.5 13.4209 14.224
16QAM 18900 1880 13.4172 14.226
16QAM 19125 1902.5 13.3933 14.210

Spectrum Plot of Worst Value

Occupied bandwidth

Ref Lvi Offset 15,00 4B

Scale/Div 10.0 dB8 Ref Value 20.00 dBm

[Center 1.88000 GHz
#Res BW 300.00 kHz

ideo BW 1.0000 MHz"
#Sweep 300 ms (1001 pts)

Total Power

Transmit Freq Error
xdB Bandwidih

% of OBW Power
xd8

26 dB Bandwidth

Center Frequency
1.857500000 GHz

Ref Lvi Offset 15,00 4B
Ref Value 20.00 dBm

[Canter 1.85750 GHz
#Res BW 300.00 kHz

#Video BW 1.0000 MHz* Span 30 MHz|

#Sweep 300 ms (1001 pts)

Occupied Bandvidi
13425 M Total Power
Transmit Freq Error

% of OBW Power
% dB Bandwidin xd8

QPSK CH 18900 (1880MHz)

QPSK CH 18675 (1857.5MHz)
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LTE Band 2 (Channel Bandwidth 20MHZz)

[Center 1.88000 GHz
#Res BW 430.00 kHz

Occupied Bandvidih
17.895 MHz

Transmit Freq Error

xdB Bandwidih

Ref Lvi Offset 15,00 4B
Ref Value 20.00 dBm

#Video BW 1.3000 MHz*

Total Power

% of OBW Power
xd8

[Center 1.86000 GHz

Ref Lvi Offset 15,00 4B
Ref Value 20.00 dBm

#Res BW 430.00 kHz

Occupied Bandvidih

17.893 MHz

Transmit Freq Error
xdB Bandwidih

#Video BW 1.3000 MHz*

Center Frequency
00000 GHz

1.8600

#Sweep 300 ms (1001 pts)

. Frequency Occupied bandwidth 26 dB Bandwidth
Test Condition Channel

(MH2z) (MHz) (MHz)
QPSK 18700 1860 17.8893 18.998
QPSK 18900 1880 17.8826 19.009
QPSK 19100 1900 17.8634 18.981
16QAM 18700 1860 17.8932 19.012
16QAM 18900 1880 17.8955 18.989
16QAM 19100 1900 17.8792 19.010

Spectrum Plot of Worst Value
Occupied bandwidth 26 dB Bandwidth

16QAM CH 18900 (1880MHz)

16QAM CH 18700 (1860MHz)
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4.5 Band Edge Measurement

45.1 Limits of Band Edge Measurement
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.

45.2 Test Setup

Communication )
Simulator Power Splitter ! 1 Spectrum Analyzer

?

10 dB Attenuation
Pad

EUT

45.3 Test Procedures

a. All measurements were done at low and high operational frequency range.

b. The detector of the spectrum is RMS, and if the device can be configured to transmit continuously (duty
cycle = 98%), set the (sweep time) > (number of points in sweep) x (symbol period) (e.g., by a factor of
10 x symbol period x number of points). Increasing the sweep time (i.e., slowing the sweep speed) will
allow for averaging over multiple symbols.

c. The center frequency of spectrum is the band edge frequency and span is 5 MHz. RB of the spectrum is
51 kHz and VB of the spectrum is 160 kHz (WCDMA / HSDPA / HSUPA).

d. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
15 kHz and VB of the spectrum is 51 kHz (LTE Bandwidth 1.4 MHz).

e. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
30 kHz and VB of the spectrum is 100 kHz (LTE Bandwidth 3 MHz).

f. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
51 kHz and VB of the spectrum is 160 kHz (LTE Bandwidth 5 MHz).

g. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (LTE Bandwidth 10 MHz).

h. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
150 kHz and VB of the spectrum is 470 kHz (LTE Bandwidth 15 MHZz).

i. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
200 kHz and VB of the spectrum is 1 MHz (LTE Bandwidth 20 MHz).

j- Record the max trace plot into the test report.
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45.4 Test Results

Spmemmanal |spectumana
pid B Power Stat OC

Ref Lvi Offset 15,00 08
Ref Lavel 30.00 4Bm

Center 1.850000 GHz #Video BW 160 kHz* ‘Span 2.000 M)
#Res BW 51 kHz #Sweep 300 ms (1001 pts)|

ots (W i

1852.4MHz

Ref Lyl Offset 15.00 48
Scale/Div 10 dB Ref Level 30.00 dBm

1.811000000 GHz

AUTO TUNE

#Video BW 160 kHz"
#Sweep

(Soan Zoom)

Ref Lvl Offset 15,00 0B
Ref Love Bm

Center 1.850000 GHz #Video BW 160 kHz*
#Res BW 51 kHz #Sweep 300 ms (1001 pts)|

TR P

Mkr1 1.910 C

Ref Lyl Offset 15.00 48
Scale/Div 10 dB Ref Level 30.00 dBm

Start Freq
1.808000000 GHz
1.811000000 GHz

AUTO TUNE

#Video BW 160 kHz"

(Soan Zoom)

Spectrum Analyzsr 1
jed B

Ref Lvi Offset 15,00 08
Ref Love Bm

#Video BW 160 kHz" Span 2.000 MHz,
#Sweep 300 ms (1001 pts)|

1852.4MHz

trum Analyzer 2 ctrum Analyzer 3
r Siat CCOF ept SA

= Ref Lyl Offset 15.00 4B
Scale/Div 10 dB Ref Lavel 30.00 dBm

Swept Span
pan

el
o

#Video BW 160 kHz" Spi
#Sweep 300

e [yl % [Signal Track

1907.6MHz
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LTE Band 2 (Channel Bandwidth 1.4MHZz)

1 Spectrum

Scale/Div 10 dB

Start 1.8495000 GHz
#Res BW 15 kHz

ectium

Scale/Div 10 dB

Start 1.8495000 GHz
[#Res BW 15 kHz

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

#Video BW 51 kHz Stop 1.8505000 GH:
#Sweep 501 ms (1001 pts

1RB (1850.7MHz)

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

#Video BWW 51 kHz Stop 1.8505000 GH;
Sweep 20.0 ms (1001 pts

FULL (1850.7MHz)

Start 1.9095000 GHz
#Res BW 15 kHz

Start 1.9095000 GHz
[#Res BW 15 kHz

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

#Video BW 51 kHz Stop 1.9105000 GH:
#Sweep 501 ms (1001 pts

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

#Video BWW 51 kHz Stop 1.9105000 GH;
Sweep 20.0 ms (1001 pts.

FULL (1909.3MHz)
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LTE Band 2 (Channel Bandwidth 3MHZz)

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Scale/Div 10 dB

Stop 1.8505000 GH:

#Video B 100 kHz
#Sweep 501 ms (1001 pts

1RB (1851.5MHz)

Start 1.8495000 GHz
#Res BW 30 kHz

Mkr1

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Scale/Div 10 dB

#Video BW 100 kHz

FULL (1851.5MHz)

Start 1.8495000 GHz
#Res BW 30 kHz

Stop 1.8505000 GH;
Sweep 20.0 ms (1001 pts

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Stop 1.9105000 GH;
#Sweep 501 ms (1001 pts

#Video BW 100 kHz

Start 1.9095000 GHz
#Res BW 30 kHz

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

‘Swept Span
2Zero Span

#Video BW 100 kHz

FULL (1908.5MHz)

Start 1.9095000 GHz
#Res BW 30 kHz

Sweep 20.0 ms (1001 pts

Stop 1.8105000 GH:
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LTE Band 2 (Channel Bandwidth 5MHz)

1 Spectum

Scale/Div 10 dB

Start 1.8495000 GHz
[#Res BW 51 kHz

ectum

Scale/Div 10 dB

Start 1.8495000 GHz
[#Res BW 51 kHz

SA
Ref Lvl Offset 15.00 dB Center Frequency
Ref Level 35.00 dBm - 850000000 GHz | scale/Div 10 dB

#Video BIW 160 kHz Stop 1.8505000 GH; Start 1.9095000 GHz
#Sweep 501 ms (1001 pts [#Res BW 51 kHz

1RB (1852.5MHz)

SA
Ref Lvl Offset 15.00 dB h v Center Frequency
Ref Level 35.00 dBm -31.986 d 850000000 GHz | scale/Div 10 dB

‘Swept Span
2Zero Span

#Video BIW 160 kHz Stop 1.8505000 GHi | | o Start 1.9095000 GHz
Sweep 20.0 ms (1001 pts [#Res BW 51 kHz

FULL (1852.5MHz)

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
909500000 GHz

Stop Freq

10500000 GHz

AUTO TUNE

#Video BW 160 kHz Stop 1.9105000 GH;
#Sweep 501 ms (1001 pts

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
2Zero Span

#Video BW 160 kHz Stop 1.8105000 Gi
Sweep 20.0 ms (1001 pts

FULL (1907.5MHz)
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LTE Band 2 (Channel Bandwidth 10MHz)

JED Ref Lvl Offset 15.00 dB
Scale/Div 10 dB Ref Level 35.00 dBm

Start 1.8495000 GHz #Video BWW 300 kHz Stop 1.8505000 GH;
[#Res BW 100 kHz #Sweep 501 ms (1001 pts

1RB (1855MHz)

220D Ref Lv Offset 15.00 dB
Scale/Div 10 dB Ref Level 35.00 dBm

Start 1.8495000 GHz #Video BWW 300 kHz Stop 1.8505000 GH;
[#Res BW 100 kHz Sweep 20.0 ms (1001 pts

FULL (1855MHz)

SA
Center Frequency
850000000 GHz | scale/Div 10 dB

Start 1.9095000 GHz
#Res BW 100 kHz

Center Frequency
850000000 GHz | scale/Div 10 dB

‘Swept Span
2Zero Span

Start 1.9095000 GHz
#Res BW 100 kHz

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

#Video BW 300 kHz

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

#Video BW 300 kHz

FULL (1905MHz)

Stop 1.9105000 GH;
#Sweep 501 ms (1001 pts

Stop 1.8105000 Gi
Sweep 20.0 ms (1001 pts

Swept Span
Zero Span

Start Freq
909500000 GHz

Stop Freq

10500000 GHz

AUTO TUNE

Swept Span
2Zero Span
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LTE Band 2 (Channel Bandwidth 15MHZz)

1 Spectum

Scale/Div 10 dB

Start 1.8495000 GHz
#Res BW 150 kHz

ectum

Scale/Div 10 dB

Start 1.8495000 GHz
#Res BW 150 kHz

SA
Ref Lvl Offset 15.00 dB Center Frequency
Ref Level 35.00 dBm - 850000000 GHz | scale/Div 10 dB

#Video BW 470 kHz Stop 1.8505000 GH; Start 1.9095000 GHz
#Sweep 501 ms (1001 pts [#Res BW 150 kHz

1RB (1857.5MHz)

SA
Ref Lvl Offset 15.00 dB h Center Frequency
Ref Level 35.00 dBm - 4 d 850000000 GHz | scale/Div 10 dB

‘Swept Span
2Zero Span

#Video BW 470 kHz Stop 1.8505000 GHi | | o Start 1.9095000 GHz
Sweep 20.0 ms (1001 pts [#Res BW 150 kHz

FULL (1857.5MHz)

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
Zero Span

Start Freq
909500000 GHz

Stop Freq

10500000 GHz

AUTO TUNE

#Video BW 470 kHz Stop 1.9105000 GH;
#Sweep 501 ms (1001 pts

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

Swept Span
2Zero Span

#Video BW 470 kHz Stop 1.8105000 G|
Sweep 20.0 ms (1001 pts

FULL (1902.5MHz)
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LTE Band 2 (Channel Bandwidth 20MHZz)

JED Ref Lvl Offset 15.00 dB
Scale/Div 10 dB Ref Level 35.00 dBm

Start 1.8495000 GHz #Video BW 1.0 MHz Stop 1.8505000 GH;
[#Res BW 200 kHz #Sweep 501 ms (1001 pts

1RB (1860MHz)

220D Ref Lv Offset 15.00 dB
Scale/Div 10 dB Ref Level 35.00 dBm

Start 1.8495000 GHz #Video BW 1.0 MHz Stop 1.8505000 GH;
[#Res BW 200 kHz Sweep 20.0 ms (1001 pts

FULL (1860MHz)

SA
Center Frequency
850000000 GHz | scale/Div 10 dB

Start 1.9095000 GHz
#Res BW 200 kHz

Center Frequency
850000000 GHz | scale/Div 10 dB

‘Swept Span
2Zero Span

Start 1.9095000 GHz
#Res BW 200 kHz

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

#Video BW 1.0 MHz

Ref Lvl Offset 15.00 dB
Ref Level 35.00 dBm

#Video BW 1.0 MHz

FULL (1900MHz)

Stop 1.9105000 GH;
#Sweep 501 ms (1001 pts

Stop 1.8105000 Gi
Sweep 20.0 ms (1001 pts

Swept Span
Zero Span

Start Freq
909500000 GHz

Stop Freq

10500000 GHz

AUTO TUNE

Swept Span
2Zero Span
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