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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
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. Measurement uncertainty is only provided upon request for accredited tests. Statements of conformity are based on simple
acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in writing. You have 60 days from date of issuance 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 No.: RFBFMG-WTW-P22060328-6 Page No. 1/86 Report Format Version: 6.1.1



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

OV
(s
l@"
& o

7

BUAU

Table of Contents
R [ Y= oY 4 o] I =T oTo Y o IR PPPPPPPPPPPNt 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 aNnd INSITUMENES .....oiiiiiiiii ittt e et e e e s e e e e sbb e e e e sbeeeeeanbaeeeesnbbeeeesnbbeeeesnsneeeesnes 7
R CT=T =Y =TI T o o o0 = 14 o o 8
3.1 General DesCrPtioN Of EUT .....uuiiiiiii i e s s e e e e s e st e e e e e e e s s antn e e e e e e e s e s annnnraneeeaeeeas 8
3.2 Configuration of SYStEM UNAEr TESL........uuiiiiieiei e e e e e s s s e e e e e e e s snnrrreeeaaeeean 9
3.2.1 Description Of SUPPOI UNIES...ueiiii i st s s e e et e e e e e e s s narae e e e e e e e e e nnnrneneees 9
3.3 Test Mode Applicability and Tested Channel Detall ............cccvvvieiiee i 10
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 13
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 POWETN MEASUIEMENT ........uuveeeeeieereerereeereeeeseseeesesersseserererseerererrrrrrrrrrrrrrrerernrnne 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 16
4.2 Modulation CharacteriStiCS MEASUIEIMENT .......c.ciiii ittt e e s e e e e e e seabreeeeas 22
4.2.1 Limits of Modulation CharacCteriStiCS. ..........uuiiiiiiiiiiiiiie e e e 22
A L =1 ST = LU | o F PSSP PPTT 22
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 22
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 22
4.3 Frequency Stability MEASUIEIMENT ..........uuuiiiiiieieiereieeeteeseereeeeessaseseeeseresaeereereererreerer———rer 24
4.3.1 Limits of Frequency Stability MEaSUIrEMENT .............uuuuuiriiiieiiieiiieiiieereeeeereeerererrrrrrreeeee——. 24
4.3.2 TESEPIOCEAUIE ...ttt e e e e e e bbb e et e e e e e s bbb b et et e e e e e aannbbnneeaaeeeaannnes 24
R B 1= ST = LU | o PSPPI 24
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 25
4.4 Occupied Bandwidth MEaSUIEIMENT . ...........uiuiieiieeiieererieeeeeeeeeeerererereeereeaeerereeererrrrrer————————————————————————. 32
4.4.1 Limits of Occupied Bandwidth MEaSUIrEMENT ............uuuuiriiireiiiriiieeeeeerererererererarererrrrrer——————.. 32
A.4.2 TESEPIOCEAUIE ...ttt ettt e e e e s bbbttt e e e e e s s ab bbb e e e e e e e e sannbbeneeeaeeeaannnes 32
R B 1= ST = LU | o OSSPSR 32
A48 TESERESUIL....eeiiiii ettt e e e e e e bbbttt e e e e e s bbbt b e et e e e e e e nnbbeneeeaeeeaannes 33
4.5 Band EQQE MEASUIEIMENL ........uuiuiiieiiereieeeeeeeeeresesesessssseeseeseesaeeeaeeraeeeeeaeae.r.rreerererer.r.r.—.r.r—————. 39
4.5.1 Limits of Band EAQEe MEASUIMEMENT ..........uuuuieeeiiieirierererereeasesessesessresererererererererrrrr——————. 39
A 1= 1S ST = LF | o PSPPSR 39
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 39
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 40
O I T | (oI ANV =T =T L= - o L PP PPPPPPNt 46
4.6.1 Limits of Peak to Average Ratio MEASUIEMENT ............uuuururrirrrierrrreeereresererererererrrerererererer... 46
G A 1= 1S ST = LF | o PSPPI 46
4.6.3 TESE PIrOCEAUIES........eiiiiiiee ittt ettt e e e e e e bbb et e e e e e e s s bt bb e e e e e e e e e aannbbnaeeaaeeeaannnes 46
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 a7
4.7 Conducted SPUIOUS EMISSIONS ......ciiiiiiiiiiiii ittt ettt e e et e e e e e e s e et et e e e e e e e s e annbreneeas 53
4.7.1 Limits of Conducted Spurious EmisSSions MeasuremMent............ccceouviiiiieeneeennniiiiiieeee e 53
O A 11 ST (0] o F T TP TP TSP P PP PP PPPPPPPPPPPPPPIOt 53
G T 1= T o To =Y [0 TP PPPPPPPPRt 53
A.7.4 TESERESUILS .....oiiiiiiiiiiiiiiieie ettt ete et teteteeeteaeseeeeeaesesesesesssessssssssssssssssssssssssssssssssssssssssnsenssnsnnnnnnns 54
4.8 Radiated EMISSION MEASUIEIMENT........uuuuiiiiieieerirereeeeeerererreerererererererereeererer..e————.——.—————————————————————. 63
4.8.1 Limits of Radiated EmiSSION MEASUIEMIENT ..........uuuurureeerieirerrsrererereeerererererererererrrereee———————. 63
B 1= 1 g o To =Y [0 = TP PPPPPPPPRt 63
4.8.3 Deviation from TeSt STANUAI ..........uuuiiiiiiiiiiiiiiiiieiiiiieeeeerreerereeeereeareeererererrrer—r—r—r————————————————————.. 63
R A 1 =TS ST =] (0] o F TSP PSP P PP TP UPPPPPPPPPPPPPIOt 64

Report No.: RFBFMG-WTW-P22060328-6 Page No. 2/ 86 Report Format Version: 6.1.1




7 .E9

&

o ”
1828

BUREAU
VERITAS

4.8.5 TESERESUILS .....eeeiiiieiiie ettt h et 65
5 PiCtures Of TeST AITANGEMENTS ... .uiiii ittt et et e e st e e e st e e e e e sbe e e e e abb e e e e abreeeeanbrneeeaans 85

Appendix — Information of the Testing LabOratOries ........coouiiiiiiiiiieiie e 86

Report No.: RFBFMG-WTW-P22060328-6 Page No. 3/86 Report Format Version: 6.1.1




s
l%;
o H

1828

Release Control Record
Issue No. Description Date Issued
RFBFMG-WTW-P22060328-6 Original Release Sep. 08, 2022

Report No.: RFBFMG-WTW-P22060328-6 Page No. 4/ 86 Report Format Version: 6.1.1




s
q@"
| A

7

828

BUREAU
VERITAS

1 Certificate of Conformity

Product: Point of Sale Terminal
Brand: Verifone
Test Model: V210 4G Plus
Sample Status: Engineering Sample
Applicant: Verifone, Inc.
Test Date: Jul. 12, 2022 ~ Jul. 20, 2022

Standards: FCC Part 22, Subpart H

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,ya }//u fmj

Prepared by : d , Date:

Vera Huang / Specialist

Jé rem !,-f'f\_

Approved by : , Date:

Jeremy Lin / Project Engineer

Sep. 08, 2022

Sep. 08, 2022
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2  Summary of Test Results

Applied Standard: FCC Part 22 & Part 2

FCC

Test Item Result Remarks
Clause
2.1046 . . . -
Effective Radiated Power Pass Meet the requirement of limit.
22.913 (a)

2.1047 Modulation Characteristics Pass Meet the requirement.
22.913 (d) Peak to Average Ratio Pass Meet the requirement of limit.
2.1055 - . -

Frequency Stability Pass Meet the requirement of limit.
22.355
2.1049 Occupied Bandwidth Pass Meet the requirement of limit.
22917 Band Edge Measurements Pass Meet the requirement of limit.
2.1051 . . . -
22917 Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
2'2 917 Radiated Spurious Emissions Pass Minimum passing margin is -20.45 dB

at 1672.80 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(i(izl;rzﬁ)ertamty
9kHz ~ 30MHz 3.00dB
Radiated Emissions up to 1 GHz 30MHz ~ 200MHz 291 dB
200MHz ~1000MHz 2.92 dB
) o 1GHz ~ 18GHz 1.76 dB
Radiated Emissions above 1 GHz
18GHz ~ 40GHz 1.77 dB
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2.2 Test Site and Instruments

Description & . Date Of Due Date Of

Manufacturer Bl e saral 1o, Calibration Calibration
Test Receiver
Rohde & Schwarz ESR3 102579 Jul. 01,2022 | Jun. 30, 2023
Spectrum Analyzer
KEYSIGHT N9020B MY60110462 Dec. 21, 2021 | Dec. 20, 2022
BILOG Antenna
SCHWARZBECK VULB9168 995 Oct. 28,2021 | Oct. 27, 2022
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-404 Nov. 14, 2021 | Nov. 13, 2022
HORN Antenna
SCHWARZBECK BBHA 9170 995 Nov. 14, 2021 | Nov. 13, 2022
Loop Antenna EM-6879 269 Sep. 16,2021 | Sep. 15, 2022
Eﬁé’:‘p"f'er EMC330N 980783 Jan. 17,2022 | Jan. 16, 2023
Eﬁé’:‘p"f'er EMC118A45SE 980810 Dec. 30, 2021 | Dec. 29, 2022
Eﬁé’:‘p"f'er EMC184045SE 980787 Jan. 17,2022 | Jan. 16, 2023
RF signal cable EMC104-SM-SM-(900| 201230+ 201242+
EMCI 0+2000+1000) 210101 Jan. 17,2022 | Jan. 16, 2023
RF signal cable EMCCFD400-NM-NM | 201252+ 201250+
EMCI _(9000+300+500) 201245 Jan. 17,2022 | Jan. 16, 2023
RF signal cable EMC101G-KM-KM-(5 | 201261+201258+
EMCI 000+3000+2000) 201249 Jan. 17,2022 | Jan. 16, 2023
Software ADT_Radiated_V7.6.1
BV CPS 5.9.5 NA NA NA
Turn Table

MFT-151SS-0.5T NA NA NA

Max-Full
Turn Table Controller MF-7802BS MF780208675 NA NA
Max-Full
Anj[enna Tower NA NA NA NA
KaiTuo
Anj[enna Tower Controller KT-2000 NA NA NA
KaiTuo
USB Wideband Power MY55050005/MY5 | jul. 12, 2021 Jul. 11, 2022
Sensor U2021XA 5190004/MY55190
KEYSIGHT 007/MY55210005 | Jul. 13,2022 Jul. 12, 2023
Radio Communication
Analyzer MT8821C 6261806803 Feb. 16,2022 | Feb. 15, 2023
Anritsu

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 WM Chamber 7.
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3 General Information
3.1 General Description of EUT
Product Point of Sale Terminal
Brand Verifone
Test Model V210 4G Plus
Status of EUT Engineering Sample
: 5 Vdc (from adapter)
Power Supply Rating o
3.7 Vdc (from Li-ion battery)
GSM/GPRS GMSK
: EDGE GMSK, 8PSK
Modulation Type
WCDMA QPSK
LTE QPSK, 16QAM
GSM/GPRS/EDGE 824.2 ~ 848.8 MHz
WCDMA 826.4 ~ 846.6 MHz
LTE 5 (Channel Bandwidth: 1.4 MHz) 824.7 ~ 848.3 MHz
Frequency Range .
LTE 5 (Channel Bandwidth: 3 MHz) 825.5 ~ 847.5 MHz
LTE 5 (Channel Bandwidth: 5 MHz) 826.5 ~ 846.5 MHz
LTE 5 (Channel Bandwidth: 10 MHz) 829 ~ 844 MHz
GSM/GPRS 1815.516 mW (32.59dBm)
EDGE 423.643 mW (26.27dBm)
WCDMA 180.302 mW (22.56dBm)
Max. ERP Power LTE 5 (Channel Bandwidth: 1.4 MHz) 167.494 mW (22.24dBm)
LTE 5 (Channel Bandwidth: 3 MHz) 163.682 mW (22.14dBm)
LTE 5 (Channel Bandwidth: 5 MHZz) 162.930 mW (22.12dBm)
LTE 5 (Channel Bandwidth: 10 MHz) 168.267 mW (22.26dBm)
GSM/GPRS 249KGXW
EDGE 248KG7TW
WCDMA 4AM19FOW
Emission Designator LTE 5 (Channel Bandwidth: 1.4 MHz) 1MO9D7W
LTE 5 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE 5 (Channel Bandwidth: 5 MHz) 4M49G7D
LTE 5 (Channel Bandwidth: 10 MHz) 8M96D7W
Note:
1. The antenna information is listed as below.
Ant. Ant ~Siso T <SNi550] Antenna Peak Gain (dBi)
Wjee | WCDMAS/LTES | wepMmA2/LTE 2 | WEPMA4/LTE4 LTE7 LTE 66
Dipole 1 0 3.6 3.2 2.0 3.2
2 1.9 3.8 2.7 2.2 2.7
* The Max antenna gain was chosen for final test.

2. Detail antenna specification please refer to antenna datasheet and/or antenna measurement report.
3. 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.
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3.2 Configuration of System under Test

Adapter (EUT)

EUT

USB Flash (A)

g5

Radio Communication
Analyzer (B)

Remote site

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.

1D Product Brand Model No. Serial No. FCC ID Remarks
A USB Flash SanDisk SDDDC3-032G N/A N/A Supplied by lab
Radio Communication| 5 g, MT8821C | 6261806803 N/A Supplied by lab
Analyzer

Report No.: RFBFMG-WTW-P22060328-6 Page No. 9/86 Report Format Version: 6.1.1
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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
GSM X-axis
EDGE X-axis
WCDMA X-axis
LTE Band 5 X-axis
GSM
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- ERP 128 to 251 128, 189, 251 GSM, EDGE
. crlricr):;l:::::cs 128 to 251 189 GSM, EDGE
- Frequency Stability 128 to 251 128, 251 GSM, EDGE
- Occupied Bandwidth 128 to 251 128, 189, 251 GSM, EDGE
- Band Edge 128 to 251 128, 251 GSM, EDGE
- Peak to Average Ratio 128 to 251 128, 189, 251 GSM, EDGE
- Conducted Emission 128 to 251 128, 189, 251 GSM, EDGE
- Rac;:;[g\(ljv Iig:jjlon 128 to 251 189 GSM, EDGE
- Rais’c[)?/i Iirgljilon 128 to 251 128, 189, 251 GSM, EDGE

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

testing.
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WCDMA
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- ERP 4132 to 4233 4132, 4182, 4233 WCDMA, HSDPA, HSUPA
- Modulation 4132 to 4233 4182 WCDMA, HSDPA, HSUPA
Characteristics
- Frequency Stability 4132 to 4233 4132, 4233 WCDMA
- Occupied Bandwidth 4132 to 4233 4132, 4182, 4233 WCDMA, HSDPA, HSUPA
- Band Edge 4132 to 4233 4132, 4233 WCDMA, HSDPA, HSUPA
- Peak to Average Ratio 4132 to 4233 4132, 4182, 4233 WCDMA, HSDPA, HSUPA

- Conducted Emission

4132 to 4233

4132, 4182, 4233

WCDMA, HSDPA, HSUPA

Radiated Emission
Below 1GHz

4132 to 4233

4182

WCDMA

Radiated Emission
Above 1GHz

4132 to 4233

4132, 4182, 4233

WCDMA

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

testing.
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LTE Band 5
EUT .
Configure Test Item Available Tested Channel Chanr_lel Modulation RB #
Mode Channel Bandwidth
1
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK / 16QAM Half
Full
1
20415 to 20635 20415, 20525, 20635 3 MHz QPSK /16QAM Half
) ERP Full
1
20425 to 20625 20425, 20525, 20625 5 MHz QPSK / 16QAM Half
Full
1
20450 to 20600 20450, 20525, 20600 10 MHz QPSK/16QAM Half
Full
Modulation
- o 20450 to 20600 20525 10 MHz QPSK /16QAM Full
Characteristics
20407 to 20643 20407, 20643 1.4 MHz QPSK Full
Frequency 20415 to 20635 20415, 20635 3 MHz QPSK Full
i Stability 20425 to 20625 20425, 20625 5 MHz QPSK Full
20450 to 20600 20450, 20600 10 MHz QPSK Full
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK / 16QAM Full
Occupied 20415 to 20635 20415, 20525, 20635 3 MHz QPSK / 16QAM Full
i Bandwidth 20425 to 20625 20425, 20525, 20625 5 MHz QPSK / 16QAM Full
20450 to 20600 20450, 20525, 20600 10 MHz QPSK/16QAM Full
1
20407 to 20643 20407, 20643 1.4MHz QPSK Half
Full
1
20415 to 20635 20415, 20635 3 MHz QPSK Half
- Band Edge F:l:”
20425 to 20625 20425, 20625 5 MHz QPSK Half
Full
1
20450 to 20600 20450, 20600 10 MHz QPSK Half
Full
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK / 16QAM 1
Peak to Average| 20415 to 20635 20415, 20525, 20635 3 MHz QPSK / 16QAM 1
i Ratio 20425 to 20625 20425, 20525, 20625 5 MHz QPSK / 16QAM 1
20450 to 20600 20450, 20525, 20600 10 MHz QPSK /16QAM 1
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK 1
Conducted 20415 to 20635 20415, 20525, 20635 3 MHz QPSK 1
i Emission 20425 to 20625 20425, 20525, 20625 5 MHz QPSK 1
20450 to 20600 20450, 20525, 20600 10 MHz QPSK 1
Radiated
- Emission 20450 to 20600 20525 10 MHz QPSK 1
Below 1GHz
Radiated 20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK
- Emission 20425 to 20625 20425, 20525, 20625 5 MHz QPSK
Above 1GHz 20450 to 20600 20450, 20525, 20600 10 MHz QPSK
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Note:

1. This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation. Therefore, only ERP, 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. For radiated emissions below 1 GHz, select the worst radiated emission channel for final testing.

Test Condition:

Test Item Environmental Conditions Input Power Tested By
ERP 25 deg. C, 65 % RH 3.7 Vdc James Yang
Modulation Characteristics 25 deg. C, 65 % RH 3.7 Vdc James Yang
Frequency Stability 25 deg. C, 65 % RH 3.7 Vdc James Yang
Occupied Bandwidth 25 deg. C, 65 % RH 3.7 Vdc James Yang
Band Edge 25 deg. C, 65 % RH 3.7 Vdc James Yang
Peak to Average Ratio 25 deg. C, 65 % RH 3.7 Vdc James Yang
Conducted Emission 25 deg. C, 65 % RH 3.7 Vdc James Yang
Radiated Emission )
23 deg. C, 68 % RH 120 Vac, 60 Hz Edison Lee
Below 1GHz
Radiated Emission Edison Lee /
23 deg. C, 68 % RH 120 Vac, 60 Hz
Above 1GHz Wade Huang

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.
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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 22
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 7 watts e.r.p.

4.1.2 Test Procedures

Conducted Power Measurement:
The EUT was set up for the maximum power with GSM, GPRS, EDGE, WCDMA, and 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 = 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
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4.1.4 Test Results

Conducted Output Power (dBm)

Band GSM850
Channel 128 189 251
Frequency (MHz) 824.2 836.4 848.8
GSM (GMSK, 1Tx-slot) 32.83 32.54 32.83
GPRS (GMSK, 1Tx-slot) 32.84 32.74 32.81
GPRS (GMSK, 2Tx-slot) 32.82 32.73 32.80
GPRS (GMSK, 3Tx-slot) 31.26 31.14 31.24
GPRS (GMSK, 4Tx-slot) 29.19 29.07 29.15
EDGE (8PSK, 1Tx-slot) 26.31 26.48 26.52
EDGE (8PSK, 2Tx-slot) 26.05 26.19 26.35
EDGE (8PSK, 3Tx-slot) 24.12 24.63 24.71
EDGE (8PSK, 4Tx-slot) 22.09 22.53 22.56
Band WCDMA V
Channel 4132 4182 4233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 22.53 22.81 22.41
HSDPA Subtest-1 2151 21.79 21.39
HSDPA Subtest-2 21.43 21.71 21.31
HSDPA Subtest-3 20.95 21.23 20.83
HSDPA Subtest-4 21.03 21.31 20.91
HSUPA Subtest-1 21.50 21.78 21.38
HSUPA Subtest-2 20.59 20.87 20.47
HSUPA Subtest-3 21.54 21.82 21.42
HSUPA Subtest-4 19.98 20.26 19.86
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LTE Band 5
RB Size | RB Offset Low Mid High
BW | MO8 Channel 20407 20525 20643
Frequency (MHz) 824.7 836.5 848.3
1 0 22.48 22.49 22.39
1 2 22.32 22.30 22.14
1 5 22.14 22.18 22.09
QPSK 3 0 22.09 22.03 22.29
3 1 22.25 22.31 22.35
3 3 22.16 22.34 22.20
1.4M 6 0 21.29 21.34 21.26
1 0 21.74 21.85 21.62
1 2 21.47 21.47 21.46
1 5 21.39 21.42 21.27
16QAM 3 0 20.74 20.73 20.72
3 1 21.40 21.41 21.47
3 3 21.19 21.30 21.18
6 0 20.32 20.37 20.24
LTE Band 5
RB Size ‘ RB Offset Low Mid High
Bw | MOS Channel 20415 20525 20635
Frequency (MHz) 825.5 836.5 847.5
1 0 22.00 22.39 22.37
1 7 22.39 22.32 22.16
1 14 22.08 22.10 22.08
QPSK 8 0 21.40 21.43 21.41
8 3 21.19 21.35 21.23
8 7 21.23 21.21 21.28
M 15 0 21.33 21.32 21.39
1 0 21.79 21.81 21.70
1 7 21.58 21.51 21.49
1 14 21.42 21.36 21.26
16QAM 8 0 20.79 20.78 20.75
8 3 20.32 20.27 20.42
8 7 20.20 20.26 20.25
15 0 20.34 20.31 20.28
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LTE Band 5
RB Size | RB Offset Low Mid High
BW mgei Channel 20425 20525 20625
Frequency (MHz) 826.5 836.5 846.5
1 0 21.95 22.32 22.09
1 12 22.37 22.29 22.16
1 24 22.21 22.16 22.05
QPSK 12 0 21.38 21.41 21.41
12 6 21.21 21.37 21.16
12 13 21.29 21.20 21.14
e 25 0 21.27 21.32 21.32
1 0 21.73 21.80 21.61
1 12 21.47 2153 21.38
1 24 21.41 21.44 21.36
16QAM 12 0 20.81 20.79 20.81
12 6 20.31 20.37 20.46
12 13 20.25 20.19 20.30
25 0 20.28 20.31 20.31
LTE Band 5
RB Size | RB Offset Low Mid High
BW mgei Channel 20450 20525 20600
Frequency (MHz) 829 836.5 844
1 0 22.41 2251 22.47
1 24 22.39 22.45 22.27
1 49 22.22 22.28 22.21
QPSK 25 0 21.49 21.61 21.51
25 12 21.30 21.47 21.35
25 25 21.29 21.43 21.29
oM 50 0 21.35 21.46 21.39
1 0 21.84 21.87 21.76
1 24 21.60 21.63 21.53
1 49 21.48 2157 21.36
16QAM 25 0 20.88 20.82 20.85
25 12 20.46 20.51 20.48
25 25 20.33 20.44 20.33
50 0 20.37 20.48 20.39
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ERP Power (dBm)

Band GSM850
Channel 128 189 251
Frequency (MHz) 824.2 836.4 848.8
GSM (GMSK, 1Tx-slot) 32.58 32.29 32.58
GPRS (GMSK, 1Tx-slot) 32.59 32.49 32.56
GPRS (GMSK, 2Tx-slot) 32.57 32.48 32.55
GPRS (GMSK, 3Tx-slot) 31.01 30.89 30.99
GPRS (GMSK, 4Tx-slot) 28.94 28.82 28.90
EDGE (8PSK, 1Tx-slot) 26.06 26.23 26.27
EDGE (8PSK, 2Tx-slot) 25.80 25.94 26.10
EDGE (8PSK, 3Tx-slot) 23.87 24.38 24.46
EDGE (8PSK, 4Tx-slot) 21.84 22.28 22.31
*ERP = Conducted + antenna gain (1.9dBi)-2.15
Band WCDMA V
Channel 4132 4182 4233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 22.28 22.56 22.16
HSDPA Subtest-1 21.26 21.54 21.14
HSDPA Subtest-2 21.18 21.46 21.06
HSDPA Subtest-3 20.70 20.98 20.58
HSDPA Subtest-4 20.78 21.06 20.66
HSUPA Subtest-1 21.25 21.53 21.13
HSUPA Subtest-2 20.34 20.62 20.22
HSUPA Subtest-3 21.29 21.57 21.17
HSUPA Subtest-4 19.73 20.01 19.61

*ERP = Conducted + antenna gain (1.9dBi)-2.15
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LTE Band 5
RB Size | RB Offset Low Mid High
BW | MO8 Channel 20407 20525 20643
Frequency (MHz) 824.7 836.5 848.3
1 0 22.23 22.24 22.14
1 2 22.07 22.05 21.89
1 5 21.89 21.93 21.84
QPSK 3 0 21.84 21.78 22.04
3 1 22.00 22.06 22.10
3 3 21.91 22.09 21.95
1.4M 6 0 21.04 21.09 21.01
1 0 21.49 21.60 21.37
1 2 21.22 21.22 21.21
1 5 21.14 21.17 21.02
16QAM 3 0 20.49 20.48 20.47
3 1 21.15 21.16 21.22
3 3 20.94 21.05 20.93
6 0 20.07 20.12 19.99
*ERP = Conducted + antenna gain (1.9dBi)-2.15
LTE Band 5
RB Size ‘ RB Offset Low Mid High
Bw | MOS Channel 20415 20525 20635
Frequency (MHz) 825.5 836.5 847.5
1 0 21.75 22.14 22.12
1 7 22.14 22.07 21.91
1 14 21.83 21.85 21.83
QPSK 8 0 21.15 21.18 21.16
8 3 20.94 21.10 20.98
8 7 20.98 20.96 21.03
M 15 0 21.08 21.07 21.14
1 0 21.54 21.56 21.45
1 7 21.33 21.26 21.24
1 14 21.17 21.11 21.01
16QAM 8 0 20.54 20.53 20.50
8 3 20.07 20.02 20.17
8 7 19.95 20.01 20.00
15 0 20.09 20.06 20.03

*ERP = Conducted + antenna gain (1.9dBi)-2.15
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LTE Band 5
RB Size | RB Offset Low Mid High
BW mgei Channel 20425 20525 20625
Frequency (MHz) 826.5 836.5 846.5
1 0 21.70 22.07 21.84
1 12 22.12 22.04 21.91
1 24 21.96 21.91 21.80
QPSK 12 0 21.13 21.16 21.16
12 6 20.96 21.12 20.91
12 13 21.04 20.95 20.89
S 25 0 21.02 21.07 21.07
1 0 21.48 21.55 21.36
1 12 21.22 21.28 21.13
1 24 21.16 21.19 21.11
16QAM 12 0 20.56 20.54 20.56
12 6 20.06 20.12 20.21
12 13 20.00 19.94 20.05
25 0 20.03 20.06 20.06
*ERP = Conducted + antenna gain (1.9dBi)-2.15
LTE Band 5

RB Size | RB Offset Low Mid High
BW mgei Channel 20450 20525 20600
Frequency (MHz) 829 836.5 844
1 0 22.16 22.26 22.22
1 24 22.14 22.20 22.02
1 49 21.97 22.03 21.96
QPSK 25 0 21.24 21.36 21.26
25 12 21.05 21.22 21.10
25 25 21.04 21.18 21.04
50 0 21.10 21.21 21.14

10M
1 0 21.59 21.62 21.51
1 24 21.35 21.38 21.28
1 49 21.23 21.32 21.11
16QAM 25 0 20.63 20.57 20.60
25 12 20.21 20.26 20.23
25 25 20.08 20.19 20.08
50 0 20.12 20.23 20.14

*ERP = Conducted + antenna gain (1.9dBi)-2.15
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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
GSM EDGE
Channel 189 Channel 189

Operating Mede 0 0PI Operating Moda 3 OPUK
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Spectrum Plot of Measurement
Channel 4182

— i e @ B % Q
© General

© Frequency

P S —

Meas Satup

< Menu < Menu

Meas Satup

< Menu

Spectrum Plot of Measurement
LTE Band 5
Channel 20525
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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

POWER SPLITTER

Communication SPECTRUM
Simulator ANALYZER
20dB
ATTENUATION
PAD

Oven Room

External Power Source

DC Power Supply

EUT
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4.3.4 Test Results

Frequency Error vs. Voltage

GSM
Voltage Low Channel High Channel
(Volts) e () Frequ(le;r;%/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
3.7 824.200004 0.004 848.800002 0.002
3.15 824.200002 0.002 848.800002 0.002
4.26 824.200004 0.004 848.800002 0.002

Note: The applicant defined the normal working voltage is from 3.15 Vdc to 4.26 Vdc.

Frequency Error vs. Temperature

GSM
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;(;r)]/)Error Frequency (MHz) Frequ(gr;)(;)]/)Error

-30 824.200003 0.004 848.800001 0.002
-20 824.200004 0.004 848.800002 0.002
-10 824.200004 0.004 848.800003 0.003
0 824.200004 0.005 848.800002 0.003
10 824.200004 0.005 848.800002 0.002
20 824.199998 -0.003 848.799997 -0.003
30 824.199999 -0.001 848.799998 -0.002
40 824.199997 -0.004 848.799996 -0.004
50 824.199999 -0.001 848.799998 -0.002
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Frequency Error vs. Voltage

EDGE
Voltage Low Channel High Channel
(Volts) e () Frequ(le;r;%/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
3.7 824.200002 0.002 848.800002 0.002
3.15 824.200004 0.004 848.800001 0.002
4.26 824.200002 0.003 848.800003 0.003

Note: The applicant defined the normal working voltage is from 3.15 Vdc to 4.26 Vdc.

Frequency Error vs. Temperature

EDGE
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;(;r)]/)Error Frequency (MHz) Frequ(gr;)(;)]/)Error

-30 824.200001 0.001 848.800003 0.004
-20 824.200002 0.002 848.800001 0.001
-10 824.200004 0.004 848.800002 0.002
0 824.200002 0.003 848.800003 0.004
10 824.200002 0.002 848.800002 0.003
20 824.199999 -0.002 848.799997 -0.004
30 824.199999 -0.002 848.799996 -0.005
40 824.199997 -0.004 848.799998 -0.003
50 824.199998 -0.002 848.799997 -0.003
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Frequency Error vs. Voltage

WCDMA
Voltage Low Channel High Channel
(Volts) e () Frequ(le;r;%/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
3.7 826.400002 0.002 846.600002 0.002
3.15 826.400001 0.001 846.600002 0.002
4.26 826.400003 0.004 846.600003 0.003

Note: The applicant defined the normal working voltage is from 3.15 Vdc to 4.26 Vdc.

Frequency Error vs. Temperature

WCDMA
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;(;r)]/)Error Frequency (MHz) Frequ(gr;)(;)]/)Error

-30 826.400002 0.003 846.600003 0.004
-20 826.400001 0.001 846.600003 0.004
-10 826.400002 0.003 846.600003 0.003
0 826.400004 0.004 846.600002 0.002
10 826.400003 0.004 846.600003 0.003
20 826.399996 -0.005 846.599996 -0.005
30 826.399997 -0.004 846.599998 -0.003
40 826.399999 -0.001 846.599997 -0.003
50 826.399999 -0.002 846.599998 -0.002
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Frequency Error vs. Voltage

LTE Band 5
Channel Bandwidth: 1.4 MHz
Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.7 824.700001 0.001 848.300003 0.003
3.15 824.700004 0.005 848.300004 0.004
4.26 824.700003 0.003 848.300001 0.001

Note: The applicant defined the normal working voltage is from 3.15 Vdc to 4.26 Vdc.

Frequency Error vs. Temperature

LTE Band 5
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;cn)]/)Error Frequency (MHz) Freq u((ra)r;(r:%/)Error
-30 824.700004 0.004 848.300002 0.002
-20 824.700003 0.004 848.300002 0.002
-10 824.700003 0.003 848.300001 0.002
0 824.700004 0.005 848.300002 0.002
10 824.700004 0.004 848.300003 0.004
20 824.699997 -0.004 848.299998 -0.002
30 824.699996 -0.004 848.299998 -0.002
40 824.699998 -0.002 848.299998 -0.003
50 824.699997 -0.004 848.299999 -0.001
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Frequency Error vs. Voltage

LTE Band 5
Vallieae Channel Bandwidth: 3 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
3.7 825.500001 0.001 847.500002 0.002
3.15 825.500003 0.003 847.500004 0.004
4.26 825.500003 0.004 847.500002 0.003
Note: The applicant defined the normal working voltage is from 3.15 Vdc to 4.26 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error
-30 825.500004 0.005 847.500003 0.004
-20 825.500001 0.002 847.500002 0.002
-10 825.500002 0.002 847.500002 0.003
0 825.500004 0.005 847.500002 0.002
10 825.500001 0.002 847.500001 0.001
20 825.499998 -0.003 847.499996 -0.005
30 825.499997 -0.004 847.499997 -0.003
40 825.499998 -0.003 847.499998 -0.002
50 825.499998 -0.003 847.499998 -0.002
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Frequency Error vs. Voltage

LTE Band 5
Vallieae Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
3.7 826.500002 0.003 846.500002 0.003
3.15 826.500002 0.002 846.500001 0.001
4.26 826.500003 0.004 846.500003 0.003
Note: The applicant defined the normal working voltage is from 3.15 Vdc to 4.26 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error
-30 826.500001 0.001 846.500004 0.005
-20 826.500003 0.004 846.500001 0.001
-10 826.500003 0.004 846.500004 0.005
0 826.500001 0.001 846.500003 0.003
10 826.500003 0.003 846.500003 0.003
20 826.499999 -0.002 846.499998 -0.002
30 826.499998 -0.002 846.499998 -0.003
40 826.499996 -0.005 846.499998 -0.002
50 826.499997 -0.003 846.499997 -0.004
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Frequency Error vs. Voltage

LTE Band 5
Vallieae Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
3.7 829.000002 0.002 844.000004 0.005
3.15 829.000004 0.005 844.000002 0.003
4.26 829.000003 0.004 844.000004 0.005
Note: The applicant defined the normal working voltage is from 3.15 Vdc to 4.26 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error
-30 829.000002 0.002 844.000002 0.002
-20 829.000004 0.004 844.000002 0.002
-10 829.000003 0.004 844.000004 0.004
0 829.000003 0.003 844.000004 0.004
10 829.000002 0.002 844.000003 0.004
20 828.999998 -0.003 843.999997 -0.004
30 828.999998 -0.002 843.999996 -0.005
40 828.999998 -0.003 843.999997 -0.004
50 828.999997 -0.004 843.999999 -0.001
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4.4  Occupied Bandwidth Measurement
4.4.1 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.

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

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

b) 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.

c) Setthe 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.

d) 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.

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

f) 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).

g) 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.

h) 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.

i) 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.

4.4.3 Test Setup

Communication )
Simulator Power Splitter L1 Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT
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4.4.4 Test Result
GPRS, EDGE
Test Condition Channel Fr?&ﬁazr)]cy Occupie(ﬁﬁgndwidth 26dB(Bkir;<)jwidth

GPRS 128 824.2 246.93 316.90
GPRS 189 836.4 249.11 318.20
GPRS 251 848.8 245.49 318.00
EDGE 128 824.2 248.03 319.90
EDGE 189 836.4 245.79 319.20
EDGE 251 848.8 246.41 316.90

Spectrum Plot of Worst Value

Occupied bandwidth 26dB Bandwidth

Ref Lvi Offset 15.00 4B an i Ref Lvl Offset 15.00 d&
Ref Value 30.00 dBm = /D Ref Valua 30.00 dBm

e .f,'w'ﬁ'““f"“"-’ﬁ‘*w,,,.m
g

"
"‘u,t"\w,,.'_

Wiy

i e

#Video BW 30.000 kHz" Span 1 M . #Video BW 30.000 kHz* Span 1 MHz|
000K #SwWaep 300 ms (1001 pts)

Transmit Freq Emror
% dB Bandwidth

GPRS CH 189 (836.4MHz) EDGE CH 128 (824.2MHz)
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WCDMA
Test Condition Channel Fr?'\cill;ezr;cy Occupi?'\o/lI |l_aél)ndwidth 26dB(I§A?_rI12d)width
WCDMA 4132 826.4 4.17 4.69
WCDMA 4182 836.4 4.17 4.70
WCDMA 4233 846.6 4.17 4.69
HSDPA 4132 826.4 4.19 471
HSDPA 4182 836.4 4.17 4.70
HSDPA 4233 846.6 418 4.67
HSUPA 4132 826.4 4.17 4.70
HSUPA 4182 836.4 4.17 4.71
HSUPA 4233 846.6 4.18 4.71

Spectrum Plot of Worst Value

Occupied bandwidth

Total Power

HSDPA CH 4132 (826.4MHz)

Span 10 MHz|
Sweep 16.7 ms (1001 pts)|

an
10.000 Mz

CF Step
1.000000 MHz

26dB Bandwidth

Ref Lvl Offset 15.00 08
Ref Value 30.00 dBm

#Video BW 160,00 kHz*

HSUPA CH 4233 (846.6MHz)

10.000 Mz

CF Siep
1.000000 MHZ

Span 10 MHz|
Sweep 16.7 ms (1001 pts)|
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LTE Band 5 (Channel Bandwidth 1.4MHZz)
. Frequency Occupied bandwidth 26 dB Bandwidth
Test Condition Channel

(MH2z) (MHz) (MHz)
QPSK 20407 824.7 1.0889 1.253
QPSK 20525 836.5 1.0893 1.243
QPSK 20643 848.3 1.0904 1.249
16QAM 20407 824.7 1.0912 1.249
16QAM 20525 836.5 1.0892 1.246
16QAM 20643 848.3 1.0900 1.249

Spectrum Plot of Worst Value
Occupied bandwidth 26 dB Bandwidth

Ref Lvl Offset o Graph b Ref Lvl Offset 15.00 dB ol ey
Rof Valie 20,00 824.700000 MHz Rof Valus 35,00 d8m 524700000 MHz

[ Center £24.700 MHz #Video BW 100.00 kHz* . Spa | Conter £24.700 MHz #Video BW 100.00 kHz* Span 3 MHz
[#Res BW 30.000 kHz #Res BW 30.000 kHz #Sweep 300 ms (1001 pis),

Occupied Bandwidth Qecupied Bandwidth

1.0912 MH2 3 1.0889 MHz
Transmit Freq Erfor 3 Hz % ol Transmit Fraq Error
% dB Bandwidih MHz x xdB Bandwidih

16QAM CH 20407 (824.7MHz) QPSK CH 20407 (824.7MHz)
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LTE Band 5 (Channel Bandwidth 3MHZz)
. Frequency Occupied bandwidth 26 dB Bandwidth
Test Condition Channel

(MH2z) (MHz) (MHz)
QPSK 20415 825.5 2.6983 2.896
QPSK 20525 836.5 2.6992 2.894
QPSK 20635 847.5 2.7008 2.898
16QAM 20415 825.5 2.6990 2.895
16QAM 20525 836.5 2.6988 2.895
16QAM 20635 847.5 2.7004 2.892

Spectrum Plot of Worst Value
Occupied bandwidth 26 dB Bandwidth

Ref Lvi Offset 15.00 dB e i Ref Lvi Offset 15.00 dB ]
Ref Value 20.00 dBm Ref Value 20.00 dBm 847500000 MHz

CF Step
600000 KHz

[Center 847,500 MHz . #Video BW 200.00 kHz* Spa [ Center 847.500 MHz . #Video BW 200.00 kHz*
[#Res BW 62.000 kHz #Res BW 62.000 kHz

Occupied Bar Occupied Bandvidih
008 M

Transmit Freq Erfor % ol Transmit Fraq Error
% dB Bandwidih x % dB Bandwigh

QPSK CH 20635 (847.5MHz) QPSK CH 20635 (847.5MHz)
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LTE Band 5 (Channel Bandwidth 5MHz)
. Frequency Occupied bandwidth 26 dB Bandwidth
Test Condition Channel

(MH2z) (MHz) (MHz)
QPSK 20425 826.5 4.4876 4.778
QPSK 20525 836.5 4.4862 4.769
QPSK 20625 846.5 4.4879 4771
16QAM 20425 826.5 4.4872 4777
16QAM 20525 836.5 4.4844 4.775
16QAM 20625 846.5 4.4871 4.785

Spectrum Plot of Worst Value
Occupied bandwidth 26 dB Bandwidth

Ref Lvi Offset 15,00 ¢B Graph b Ref Lvi Offset 15.00 ¢B
Ref Value 20.00 dBm Ref Value 20.00 dBm

[Conter 846,500 MHz #Video BW 300.00 kHz* : [Conter 846.500 MHz #Video BW 300.00 kHz* : Span 10 MHz,
#Res BW 100.00 kHz #Res BW 100.00 kHz #Sweep 300 ms (1001 pis),

Otcupied Bandwidth Qccupied Bandwidth
4.4879 M 4.4871 MHz

Transmit Freq Erfor % ol Transmit Fraq Error
% dB Bandwidih x % dB Bandwigh

QPSK CH 20625 (846.5MHz) 16QAM CH 20625 (846.5MHz)
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LTE Band 5 (Channel Bandwidth 10MHZz)

. Frequency Occupied bandwidth 26 dB Bandwidth
Test Condition Channel

(MH2z) (MHz) (MHz)
QPSK 20450 829 8.9594 9.489
QPSK 20525 836.5 8.9577 9.491
QPSK 20600 844 8.9532 9.480
16QAM 20450 829 8.9583 9.487
16QAM 20525 836.5 8.9586 9.484
16QAM 20600 844 8.9521 9.474

Spectrum Plot of Worst Value

Occupied bandwidth 26 dB Bandwidth

Ref Lvi Offset 15,00 dB.
Ref Value 35.00 dBm

Ref Lvl Offset 15.00 dB.

ScalafDiv 10.0 dB Scala/Div 10.0 d8 Ref Value 20.00 d8m

[Canter 829,00 MHz
3R 200.00 kHz

Ocrupied Bandwidth
B.9594 MHZ

Transmit Freq Erfor

% dB Bandwidih

#Video BW 1.0000 MHz*

Total Power

% of OBW Power
xd8

Span 20 MHz
#Sweep 300 ms (1001 pts)

Conter £36.50 MHz

Occupied Bandwidih
5577

Transmit Fraq Error
xdB Bandwidih

#Video BW 1.0000 MHz"

Span 20 MHz
#Sweep 300 ms (1001 pts)

Total Power

% of OBW Power
xd8

QPSK CH 20450 (829MHz)

QPSK CH 20525 (836.5MHz)
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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

T

10 dB Attenuation
Pad

EUT

45.3 Test Procedures

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

b. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
10 kHz and VB of the spectrum is 30 kHz (GPRS/EDGE).

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

Ref Lvi Offst 15,00 4B
ScaleiDiv 10 dB Ref Level 30.00 dBm

#Video BW 30 kHz*

Deita Marker
(Reset Delta)
Marker Table
On
on
Diagram

Scale/Div 10 dB

[Canter B49.0000 MHz
[2Res BW 10 kH;

Ref Lvi Offst 15,00 4B
Ref Level 30.00 dBm

#Video BW 30 kHz*

or

Deita Marker
(Reset Delta)
Marker Table
On
on
Diagram

M

Ref Lvl Offset 15,00 0B
Ref Level 30.00 dBm

#Video BW 30 kHz*

824.2MHz

Span 1.000 MHz
#Sweep 1.00 5 (501 pts,

(Reset Della)
M Tabi
Diagram

darkes
( Markes Scfings

Markers
2 off

on
off
n

[Canter B49.0000 MHz
10 kH;

Analyzer 3

Ref Lvl Offset 15,00 0B
Ref Level 30.00 dBm

#Video BW 30 kHz*

848.8MHz

tesel
Markes Tat
On
on
( Marker Settings
Diagram
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Spectrum A
Power S

ScaleiDiv 10 dB

natyzer 2
CCOF

Ref Lvi Offst 15,00 4B
Ref Level 30.00 dBm

#Video BW 160 kHz"

‘Spactrum Anatyzer 1
upied BW

Span 2.000 MHz

|Center B49.000 MHz
#Sweep 1.00's (1001 p 7R

W 51 kHz

e i

un

Analyzer 2
at CCDF

Ref Lvi Offst 15,00 4B
Ref Level 30.00 dBm

#Video BW 160 kHz"

Span 2.000 MHz

ScaleiDiv 10 dB

Cantar 524.000 MHz
51 kHz

Ref Lvi Offst 15,00 4B
Ref Level 30.00 dBm

#Video BW 160 kHz*

‘Swept Span
Zero Span

Span 2.000 MHz [Center 849,000 MHz

#Sweep 1.00 5 (1001 pi

Ref Lvi Offst 15,00 4B
130,00 dBm

#Video BW 160 kHz*

2,00000000 MHz

‘Swept Span
Zero Span

Start Freq
'B48,000000 MHz

Stop Freq
'B50,000000 MHz.

AUTO TUNE

Spectrum A
Power S

ScaleiDiv 10 dB

natyzer 2
CCOF

Ref Lvi Offst 15,00 4B
Ref Level 30.00 dBm

#Video BW 160 kHz"

826.4MHz

‘Spactrum Anatyzer 1
upied BW

Span 2.000 MHz

|Center B49.000 MHz
#Sweep 1.00's (1001 p 7R

W 51 kHz

un

e i

Analyzer 2
at CCDF

Ref Lvi Offst 15,00 4B
Ref Level 30.00 dBm

#Video BW 160 kHz"

846.6MHz

Span 2.000 MHz
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LTE Band 5 (Channel Bandwidth 1.4MHz)

Ref Lyl Offset 15.00 df
Ref Level 35.00 dBm

Start §23.5000 MHz #Video B 51 kkz Stop 24,5000 M
2Res BW 15 kHz #5weep 501 ms (1001 pts

Span
1.00000000 MHz

‘Swept Span
Zero Span

iop Freq
24500000 MHz

AUTO TUNE

Start 848.5000 MHz
[#Res BW 15 kHz

Ref Lyl Offset 15.00 d8
Ref Level 35.00 dBm

‘Swept Span
Zero Span

#Video BW 51 kHz Stop B48.5000 MK
#Sweep 501 ms (1001 pt

1RB (824.7MHz)

Ref Lvi Offset 15.00 dB
Scale/Div 10 dB Ref Level 35.00 dBm

Start §23.5000 MHz #Video B 51 kkz Stop 24,5000 M
2Res BW 15 kHz Sweep 1.67 ms (1001 pts|

Scale/Div 10 dB

Span
1.00000000 MHz

‘Swept Span
Zaro Span

Start 848.5000 MHz
[#Res BW 15 kHz

1RB (848.3MHz)

Ref Lyl Offsat 15.00 dB 9.011 MHZ |Center Frequency  JSNINI

Ref Level 35.00 dBm

Span
100000000 MHz
‘Swept Span

#Video BW 51 kHz Stop B48.5000 MK
Sweep 1.67 ms (1001 pt

FULL (824.7MHz)

FULL (848.3MHz)
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LTE Band 5 (Channel Bandwidth 3MHZz)

Ref Lyl Offset 15.00 df
Ref Level 35.00 dBm

Start §23.5000 MHz #Vidso BW 100 kHz Stop 24,5000 M
2Res BW 30 kHz #5weep 501 ms (1001 pts

Span
1.00000000 MHz

‘Swept Span
Zero Span

iop Freq
24500000 MHz

AUTO TUNE

Start 848.5000 MHz
[#Res BW 30 kHz

Ref Lyl Offset 15.00 d8
Ref Level 35.00 dBm

‘Swept Span
Zero Span

#Vidso BW 100 kHz Stop B48.5000 MK
#Sweep 501 ms (1001 pt

1RB (825.5MHz)

Ref Lvi Offset 15.00 dB
Scale/Div 10 dB Ref Level 35.00 dBm

Start §23.5000 MHz #Vidso BW 100 kHz Stop 24,5000 M
2Res BW 30 kHz Sweep 1.67 ms (1001 pts|

Scale/Div 10 dB

Span
1.00000000 MHz

‘Swept Span
Zaro Span

Start 848.5000 MHz
[#Res BW 30 kHz

1RB (847.5MHz)

Ref Lvi Offset 15.00 d8
Ref Level 35.00 dBm

Span
100000000 MHz
‘Swept Span

#Vidso BW 100 kHz Stop B48.5000 MK
Sweep 1.67 ms (1001 pt

FULL (825.5MHz)

FULL (847.5MHz)
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LTE Band 5 (Channel Bandwidth 5MHz)

Ref Lyl Offset 15.00 df
Ref Level 35.00 dBm

Start §23.5000 MHz #Vidso BW 160 kHz Stop 24,5000 M
2Res BW 51 kHz #5weep 501 ms (1001 pts

Span
1.00000000 MHz

‘Swept Span
Zero Span

iop Freq
24500000 MHz

AUTO TUNE

Start 848.5000 MHz
[#Res BW 51 kHz

Ref Lyl Offset 15.00 d8
Ref Level 35.00 dBm

‘Swept Span
Zero Span

#Video BW 160 kHz Stop B48.5000 MK
#Sweep 501 ms (1001 pt

1RB (826.5MHz)

Ref Lvi Offset 15.00 dB
Scale/Div 10 dB Ref Level 35.00 dBm

Start §23.5000 MHz #Vidso BW 160 kHz Stop 24,5000 M
2Res BW 51 kHz Sweep 1.67 ms (1001 pts|

Scale/Div 10 dB

Span
1.00000000 MHz

‘Swept Span
Zaro Span

Start 848.5000 MHz
[#Res BW 51 kHz

1RB (846.5MHz)

Ref Lvi Offset 15.00 d8
Ref Level 35.00 dBm

Span
100000000 MHz
‘Swept Span

#Video BW 160 kHz Stop B48.5000 MK
Sweep 1.67 ms (1001 pt

FULL (826.5MHz)

FULL (846.5MHz)
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LTE Band 5 (Channel Bandwidth 10MHZz)

e +

IpuZ 500 SAflen 3068 PNO: BestWide
ala O
IF Gain

Freg e Int "
Track OfF

NFE Adapive

Ref Lv| Offset 15.00 dB
Ref Level 35.00 dBm

#Video BW 300 kHz

vy Type: Log Poun
Trig: Free Run

It Z 500
15
Freq Ref.Int
NFE: Adapive
Mkr1

um

Span
1.00000000 MHz Spec
Scale/Div 10 dB

‘Swept Span
Zero Span

Stop 6245000 MH
#Sween 501 ms (1001 ots

Atten: 30 68

PNO: Best Wide
e, O

g Type: Log Power
Triy: Fiee Run

I
Sig Track OF

Ref Lyl Offset 15.00 dB
Ref Level 35.00 dBm

#Video BW 300 kHz

‘Swept Span
Zero Span

Stop B48.5000 MH
#Swean 501 ms (1001 ots!

|Spectrum Analyzer
|Swept SA
KEYSIGHT Irent RF
RL G g

Input Z 50 Ghlen 3068 PNO: Best Wide
ata: O
IF Gain

re i
Fros Raf Int w
ig Track: OF

NFE: Adapiive

Ref Lyl Offset 15.00 dB
Ref Level 35,00 dBm

#Video BW 300 kHz
#Res BW 100 kHz

[Spectrum Analyzer
[Swept SA
KEYSIGHT Irent RF
RL G O

+

g Type: Log.

i Froe Run ic
Freq Ref Int
NFE: Adspiive

Mkr1 82

‘Swept Span
Zaro Span

Stop 6245000 MH

Sween 1,67 ms (1001 ots.

1RB (844MHz)

Ghlen 3068 PN

ae. O

BostWide g Type: Log Power

T o Run

IF Gair Lo
Sig Track

Ref Lyl Offset 15.00 d8
Ref Level 35,00 dBm

#Video BW 300 kHz

‘Swept Span

Stop B48.5000 MH

FULL (829MHz)

FULL (844MHz)
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4.6 Peak to Average Ratio

4.6.1 Limits of Peak to Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB.

4.6.2 Test Setup

Communication ]
Simulator Power Splitter I: Spectrum Analyzer

10 dB Attenuation

Pad
EUT

4.6.3 Test Procedures

1. Setresolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1 %.
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4.6.4 Test Results

GPRS, EDGE
Test Condition Channel FregEny B, Limit Result
(MH2z) Value (dB) (dB)

GPRS 128 824.2 2.61 13 Pass
GPRS 189 836.4 2.61 13 Pass
GPRS 251 848.8 2.62 13 Pass
EDGE 128 824.2 2.61 13 Pass
EDGE 189 836.4 2.61 13 Pass
EDGE 251 848.8 2.61 13 Pass

200048

J0 % B2

GPRS CH 251 (848.8MHz)
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WCDMA Band 5

Test Condition Channel Fr?'\c;ltll_'ezr;cy \Eg T"L?;L(l(;%) Izérg')t Result
WCDMA 4132 826.4 2.68 13 Pass
WCDMA 4182 836.4 2.71 13 Pass
WCDMA 4233 846.6 2.68 13 Pass
HSDPA 4132 826.4 2.67 13 Pass
HSDPA 4182 836.4 2.70 13 Pass
HSDPA 4233 846.6 2.67 13 Pass
HSUPA 4132 826.4 2.67 13 Pass
HSUPA 4182 836.4 2.71 13 Pass
HSUPA 4233 846.6 2.68 13 Pass

Spectrum Plot of Worst Value

WCDMA CH 4182 (836.4MHz)
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LTE Band 5 (Channel Bandwidth 1.4MHZz)

. Frequency Measure. Limit
Test Condition Channel Result
(MHz) Value(dB) dB

QPSK 20407 824.7 3.79 13 PASS
QPSK 20525 836.5 4.33 13 PASS
QPSK 20643 848.3 4.15 13 PASS
16QAM 20407 824.7 3.85 13 PASS
16QAM 20525 836.5 431 13 PASS
16QAM 20643 848.3 4.19 13 PASS

Spectrum Plot of Worst Value

QPSK CH 20525 (836.5MHz)
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LTE Band 5 (Channel Bandwidth 3MHZz)

. Frequency Measure. Limit
Test Condition Channel Result
(MHz) Value(dB) dB

QPSK 20415 825.5 3.86 13 PASS
QPSK 20525 836.5 4.39 13 PASS
QPSK 20635 847.5 4.07 13 PASS
16QAM 20415 825.5 3.87 13 PASS
16QAM 20525 836.5 4.45 13 PASS
16QAM 20635 847.5 4.07 13 PASS

Spectrum Plot of Worst Value

16QAM CH 20525 (836.5MHz)
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LTE Band 5 (Channel Bandwidth 5MHz)

. Frequency Measure. Limit
Test Condition Channel Result
(MHz) Value(dB) dB

QPSK 20425 826.5 3.86 13 PASS
QPSK 20525 836.5 4.44 13 PASS
QPSK 20625 846.5 3.71 13 PASS
16QAM 20425 826.5 3.86 13 PASS
16QAM 20525 836.5 4.43 13 PASS
16QAM 20625 846.5 3.76 13 PASS

Spectrum Plot of Worst Value

QPSK CH 20525 (836.5MHz)
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LTE Band 5 (Channel Bandwidth 10MHZz)

. Frequency Measure. Limit
Test Condition Channel Result
(MHz) Value(dB) dB

QPSK 20450 829 4.01 13 PASS
QPSK 20525 836.5 4.45 13 PASS
QPSK 20600 844 4.46 13 PASS
16QAM 20450 829 4.04 13 PASS
16QAM 20525 836.5 4.42 13 PASS
16QAM 20600 844 4.49 13 PASS

o]

‘Center Frequency
844,000000 MHz

CF Step

10.000000 MHz

Auto
Man

Freq Offset

OHz

Spectrum Plot of Worst Value

Froquency v

16QAM CH 20600 (844MHz)
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