BUREAU
VERITAS

Report No.:
FCC ID:

Test Model:
Received Date:
Test Date:

Issued Date:

Applicant:

Address:

Issued By:

Lab Address:

Test Location:

FCC Registration /

Designation Number:

FCC Test Report
(Part 24)

RF200109E02-1
2AQ68T99W175
TO9OW175

Jan. 10, 2020

Feb. 13 ~ Feb. 25, 2020

Mar. 13, 2020

Hon Lin Technology Co., Ltd.

11F, No.32, Jihu Rd., Neihu Dist., Taipei City 114, Taiwan R.O.C.

Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch
Lin Kou Laboratories

No. 47-2, 14th Ling, Chia Pau Vil., Lin Kou Dist., New Taipei City, Taiwan
No.19, Hwa Ya 2nd Rd., Wen Hwa Vil., Kwei Shan Dist., Taoyuan City
33383, Taiwan

788550 / TW0003

i
S,

Testing Laboratory

2021

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

The report must not be used by the client to claim product certification, approval, or endorsement by TAF or any government agencies

Report Format Version: 6.1.1

Report No.: RF200109E02-1 Page No. 1/ 144




182
BUREAU

Table of Contents
Release Control RECOI.........cciiiuiiiiiiiii i e s s e ae e an e nr s 4
1 Certificate of CONfOrMItY........cccciiiiiiiicicciiri e s e e s s smme e e e e e s s samnnn e e e e snnnnn 5
2 Summary of Test RESUILS .........cccciiiiiiiiiiir i 6
2.1 Measurement UNCErTaINTY ........ooouiiiiiiiie e e e et e e 6
2.2 Test Site and INSITUMENTS......coo i e e s e e e e e e e e s e e eeeeeeeeennnreees 7
3 General INformation...........cuciiiiii i ———————————————— 8
3.1 General Description Of EUT ...ttt e e e ee s 8
3.2  Configuration of System UNAer TESt...... ..o 12
3.2.1 Description Of SUPPOIT UNItS.........ooiiiiiiiiee e e e re e e 12
3.3  Test Mode Applicability and Tested Channel Detail ... 13
3.4 EUT Operating CONAItIONS ........uueiiiiiiiie ettt e e et e e e e e e e et e e nneas 20
3.5  General Description of Applied Standards and References ........ccccccoovvcciiiiiiie e, 20
4 Test Types and RESUILS .........cccviiiiiiiiiiinir s 21
4.1 Output POWEr MEASUIEMENT ...ttt sttt ettt e e e eab et e e e sabe e e e e anbaeeeeabeeeeanes 21
4.1.1 Limits of Output Power MeasuremMeENnt........ ..o enes 21
e O =T (o Tot=Yo U =SE 21
B =T GRS T (1] o J PSP URPPPPPPRN 21
R =T =T €S 22
4.2  Modulation Characteristics MeasUr€mMeENt............oooviii i e e eeeee e 48
4.2.1 Limits of Modulation CharacteriStiCs............uuiiiiiiiiiiee e e e 48
A 1= A o Yo=Y U = SRS 48
B B =T GRS T (1] o J PSP URPPPPPRRN 48
N =T == €SS 49
4.3  Frequency Stability MeasuremMeENt ...........ooo et 52
4.3.1 Limits of Frequency Stabiliity Measurement ... 52
G T =T 0Tt U = SRS 52
G TR B @70 [0 [ 03 (=Yo IR 1= [ o J PP PR PPPRRRN 52
G B =T =TT U €SS 53
4.4  Occupied Bandwidth Measurement ...t e e 66
Sy B =T oY= [ = SRS 66
R =T GRS T (1] o J PSP PRPPPPPPRN 66
B T =T =TT U SRR 67
4.5 Band EAge MeasUrEmMENt ...ttt ettt e e e bt e e e s anbe e e e e anbe e e e e abeeeeanes 77
4.5.1 Limits of Band EAge MeasuremMeENt ..........cooi ittt et e e e e e 77
T =T GRS T (1] o J PO PRPPPPPPRN 77
TR T 1= (oYt o U =S 77
T =T == U €SS 78
4.6 Peak to AVErage Ratio .......ooi i e e 91
4.6.1 Limits of Peak to Average Ratio Measurement ... 91
T =T GRS T (1] o J PSP PRPPPPPPRN 91
TG T =T (oYt o U =S M
R =T == U €SS 92
4.7  Conducted SPUrioUS EMISSIONS .......coiiiuiiiiiiiiiiie ettt e e sbe e e e e snbeee e s sbeeeeanes 97
4.7.1 Limits of Conducted Spurious Emissions Measurement.............cooeiiiiiiiiiiiiiiiee e 97
O =T GRS T (1] o J PSP OPRPPPPPPRN 97
R T 1= 0Tt [ = SRS 97
O =T == €S 98
4.8 Radiated EmisSion MEASUIEMENT ........cooi ittt ete e e e e e e e st ee e e e e e e seennnreeeeeaeeeanns 119
4.8.1 Limits of Radiated Emission Measur€mMent............coooiiiiiiiiiie e e e e e e e 119
T 1= o oYt L = OSSR 119
4.8.3 Deviation from Test Standard ............ooooiii e 119
R T =T GRS T (1] o J PRSP 120
TR T 1= =TS0 3SR 121

Report No.: RF200109E02-1 Page No. 2/ 144 Report Format Version: 6.1.1




UV,
FUVEN

EXTy
SYLL

1828

BUREAU
VERITAS

5 Pictures of Test ArrangemeENnts..........cccceiiiiicccrsceinrr s cssssr e s ss s s s s e e e s s s s smn e e e e e s sn s s s smnnneenesnas 143

Appendix — Information of the Testing Laboratories ........ccccccviicciimiiiiiinscccceecrr e 144

Report No.: RF200109E02-1 Page No. 3/ 144 Report Format Version: 6.1.1




UV,
FUVEN

EXTy
SYLL

1828

BUREAU

Release Control Record
Issue No. Description Date Issued
RF200109E02-1 Original release Mar. 13, 2020

Report No.: RF200109E02-1

Page No. 4/ 144

Report Format Version: 6.1.1




VERITAS

1 Certificate of Conformity

Product: 5G WWAN Module
Brand: Foxconn
Test Model: T99W175
Sample Status: Engineering Sample
Applicant: Hon Lin Technology Co., Ltd.
Test Date: Feb. 13 ~ Feb. 25, 2020

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.

'Ve*f’-{:f. C/LJV\

Pettie Chen / Senior Specialist

Prepared by : , Date: Mar. 13, 2020

Approved by : K/ ik éz 2/, Date: Mar. 13, 2020
Bruce Chen / Senior Project Engineer
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2 Summary of Test Results

Applied Standard: FCC Part 24 & Part 2

Foe Test ltem Result Remarks

Clause

341 ggg Effective radiated power Pass Meet the requirement of limit.

2.1046 : . -
24.232(d) Peak To Average Ratio Pass Meet the requirement of limit.

2.1047 Modulation Characteristics Pass Meet the requirement

241 ggg Frequency Stability Pass Meet the requirement of limit.

2.1049 . . . -
24.238(b) Occupied Bandwidth Pass Meet the requirement of limit.
24.238(b) Band Edge Measurements Pass Meet the requirement of limit.

341 (2)2513 Conducted Spurious Emissions Pass Meet the requirement of limit.

21053 Meet the requirement of limit.

24 238 Radiated Spurious Emissions Pass Minimum passing margin is

) -23.1dB at 54.25MHz.

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 EXpan?ESZL)J?f)e rtainty
9kHz ~ 30MHz 3.04 dB
Radiated Emissions up to 1 GHz 30MHz ~ 200MHz 3.63dB
200MHz ~1000MHz 3.64 dB
1GHz ~ 18GHz 2.29dB
Radiated Emissi bove 1 GH
adiated Emissions above z 18GHz ~ 40GHzZ 229 dB
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2.2 Test Site and Instruments

Description &

Model No. Serial No. Cal. Date Cal. Due

Manufacturer
Test Receiver
ROHDE & SCHWARZ ESCI 100424 Dec. 31, 2019 | Dec. 30, 2020
Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100040 Sep. 23,2019 | Sep. 22, 2020
Spectrum Analyzer
KEVSIGHT N9030B MY57140953 Jul. 03,2019 | Jul. 02, 2020
Radio Communication MT8821C 6261806803 Jan. 18,2020 | Jan. 17, 2021
Analyzer Anritsu
MXG Vector signal N5182B MY53050162 Jan. 14,2020 | Jan. 13, 2021
generator Agilent
BILOG Antenna
SCHWARZBECK VULB9168 9168-158 Nov. 08, 2019 | Nov. 07, 2020
BILOG Antenna
SCHWARZBECK VULB9168 9168-155 Nov. 11, 2019 | Nov. 10, 2020
HORN Antenna BBHA 9120D 9120D-1170 Nov. 24, 2019 | Nov. 23, 2020
SCHWARZBECK e - o
E%{N Antenna 3117 00034128 Nov. 24,2019 | Nov. 23, 2020
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Nov. 24, 2019 | Nov. 23, 2020
Loop Antenna
TESEQ HLA 6121 45745 Jul. 01,2019 | Jun. 30, 2020
Preamplifier
Agilent 8447D 2944A10631 Jul. 11,2019 | Jul. 10, 2020
(Below 1GHz)
Preamplifier
KEYSIGHT 83017A MY53270295 Jun. 11,2019 | Jun. 10, 2020
(Above 1GHz)
RF Coaxial Cable
WOKEN 8D-FB Cable-CH4-01 Aug. 20, 2019 | Aug. 19, 2020
With 5dB PAD
E,\Fﬂgloax'a' Cable EMC102-KM-KM-3000 150929 Aug. 20, 2019 | Aug. 19, 2020
E,’;gf’ax'a' Cable EMC102-KM-KM-600 150928 Aug. 20, 2019 | Aug. 19, 2020
RF signal cable
HUBER+SUHNER SUCOFLEX 104 MY 13380+295012/04 | Jul. 11,2019 | Jul. 10, 2020
RF signal cable
HUBER+SUHNER SUCOFLEX 104  |Cable-CH4-03 (250724)| Jul. 11,2019 | Jul. 10, 2020
Software ADT_Radiated
BV ADT V7.6.15.9.5 NA NA NA
Antenna Tower MA 4000 010303 NA NA
inn-co GmbH
Antenna Tower Controller
BV ADT AT100 AT93021703 NA NA
Boresight Antenna Fixture FBA-01 FBA-SIP01 NA NA
Standard Temperature
And Humidity Ghamber MHU-225AU 920842 May 31,2019 | May 30, 2020
JFW 20dB attenuation 50HF-020-SMA NA NA NA
HL‘EGRMS Clamp Meter 325 31130711WS May 21, 2019 | May 20, 2020
DC power supply U8002A MY56330015 NA NA

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

2. The test was performed in HwaYa Chamber 4.
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3

3.

General Information

1 General Description of EUT

Product 5G WWAN Module
Brand Foxconn
Test Model TO9W175

Sample Status

Engineering Sample

Power Supply Rating

5 Vdc (Host equipment)
3.135Vdc~3.63Vdc (Module)

Modulation Type

WCDMA: BPSK, QPSK
HSDPA: BPSK

HSUPA: QPSK

LTE: QPSK, 16QAM, 64QAM

Operating Frequency

WCDMA Band 2

1852.4~1907.6MHz

LTE Band 2 (Channel Bandwidth 1.4MHZz)

1850.7~1909.3MHz

LTE Band 2 (Channel Bandwidth 3MHz)

1851.5~1908.5MHz

LTE Band 2 (Channel Bandwidth 5MHz)

1852.5~1907.5MHz

LTE Band 2 (Channel Bandwidth 10MHz)

1855.0~1905.0MHz

LTE Band 2 (Channel Bandwidth 15MHz)

1857.5~1902.5MHz

LTE Band 2 (Channel Bandwidth 20MHz)

1860.0~1900.0MHz

LTE Band 25 (Channel Bandwidth: 1.4MHz)

1850.7~1914.3MHz

LTE Band 25 (Channel Bandwidth: 3MHz)

1851.5~1913.5MHz

LTE Band 25 (Channel Bandwidth: 5MHz)

1852.5~1912.5MHz

LTE Band 25 (Channel Bandwidth: 10MHz)

1855.0~1910.0MHz

LTE Band 25 (Channel Bandwidth: 15MHz)

1857.5~1907.5MHz

LTE Band 25 (Channel Bandwidth: 20MHz)

1860.0~1905.0MHz
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WCDMA Band 2 601.174mW (27.79dBm)
QPSK 16QAM 64QAM
. 587.489mW | 533.335mW | 408.319mW
LTE Band 2 (Channel Bandwidth 1.4MHz) (27.69dBm) | (27.27dBm) | (26.11dBm)
. 598.412mW | 515.229mW | 414.000mW
LTE Band 2 (Channel Bandwidth 3MHz) (27.77dBm) | (27.12dBm) | (26.17dBm)
. 606.736mW | 498.884mW | 418.794mW
LTE Band 2 (Channel Bandwidth 5MHz) (27.83dBm) | (26.98dBm) | (26.22dBm)
. 580.794mW | 535.797mW | 408.319mW
LTE Band 2 (Channel Bandwidth 10MHz) (27.64dBm) | (27.29dBm) | (26.11dBm)
. 605.341mW | 549.541mW | 448.745mW
LTE Band 2 (Channel Bandwidth 15MHz) (27.82dBm) | (27.40dBm) | (26.52dBm)
. 644.169mW | 555.904mW | 429.536mW
Max. EIRP Power LTE Band 2 (Channel Bandwidth 20MHz) (28.09dBm) | (27.45dBm) | (26.33dBm)
. 584.790mW | 538.270mW | 413.048mW
LTE Band 25 (Channel Bandwidth: 1.4MHz) (27.67dBm) | (27.31dBm) | (26.16dBm)
e 612.350mW | 532.108mW | 415.911mW
LTE Band 25 (Channel Bandwidth: 3MHz) (27.87dBm) | (27.26dBm) | (26.19dBm)
. 602.560mW | 524.807mW | 414.000mW
LTE Band 25 (Channel Bandwidth: 5MHz) (27.80dBm) | (27.20dBm) | (26.17dBm)
. 574.116mW | 524.807mW | 434.510mW
LTE Band 25 (Channel Bandwidth: 10MHz) (27.59dBm) | (27.20dBm) | (26.38dBm)
e 629.506mW | 558.470mW | 439.542mW
LTE Band 25 (Channel Bandwidth: 15MHz) (27.99dBm) | (27.47dBm) | (26.43dBm)
. 587.489mW | 510.505mW | 412.098mW
LTE Band 25 (Channel Bandwidth: 20MHz) (27.69dBm) | (27.08dBm) | (26.15dBm)
WCDMA Band 2 4M16FOW
QPSK 16QAM 64QAM
LTE Band 2 (Channel Bandwidth 1.4MHz) 1M09G7D 1M09D7W | 1M0O9D7W
LTE Band 2 (Channel Bandwidth 3MHz) 2M70G7D | 2M69D7W | 2M70D7W
LTE Band 2 (Channel Bandwidth 5MHz) 4M49G7D | 4M49D7W | 4M49D7W
LTE Band 2 (Channel Bandwidth 10MHz) 8M96G7D | 8M96D7W | 8M95D7W
o ) LTE Band 2 (Channel Bandwidth 15MHz) 13M5G7D 13M5D7W | 13M5D7W
Emission Designator LTE Band 2 (Channel Bandwidth 20MHz) 18M0G7D 18MOD7W | 18MOD7W
LTE Band 25 (Channel Bandwidth: 1.4MHz) 1M09G7D | 1M09D7W | 1MO9D7W
LTE Band 25 (Channel Bandwidth: 3MHz) 2M70G7D | 2M70D7W | 2M70D7W
LTE Band 25 (Channel Bandwidth: 5MHz) 4M49G7D | 4M49D7W | 4M49D7W
LTE Band 25 (Channel Bandwidth: 10MHz) 8M96G7D | 8M96D7W | 8M95D7W
LTE Band 25 (Channel Bandwidth: 15MHz) 13M5G7D 13M4D7W | 13M4D7W
LTE Band 25 (Channel Bandwidth: 20MHz) 17M9G7D 17M9D7W | 17M9D7W
Antenna Type Refer to Note as below
Antenna Connector Refer to Note as below
Accessory Device NA
Cable Supplied NA
Note:
1. There are four Difference HW of T99W175.
Brand Model HW
1. 3G+LTE+Sub6+eSIM
2. 3G+LTE+Sub6 only w/o eSIM
Foxconn T9OW175
3. 3G+LTE+Sub6+eSIM+GNSS connector
4. 3G+LTE+Sub6 only+w/o eSIM+GNSS connector

*After pre-testing, “HW: 1. 3G+LTE+Sub6+eSIM” is the worst for the final tests.
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2. The followin

antennas were provided to the EUT.

RE Antenna Frequenc Antenna | Connector
Antenna No. | Chain Brand Model Net ran ZU(MH);) Tvoe Tvoe
No. Gain(dBi) 9 yp yp
1 WHAYU | C107-511720-A 4.41 660~803 PCB I-PEX
3.81 791~960
2 WHAYU | C107-511721-A 403 1447 9~1606 PCB I-PEX
4.27 1710~2170
3 WHAYU | C107-511722-A 5 31 2500~2690 PCB I-PEX
2.99 2300~2400
4 WHAYU | C107-511723-A 0.92 3500~3700 PCB I-PEX
5 WHAYU | C107-511724-A 6.45 5150~5925 PCB I-PEX
6 WHAYU | C107-511725-A 4.89 3400~3700 PCB I-PEX
7 AVX 5000106-R1-X01 2.91 699~803 Monopole I-PEX
8 AVX 5000107-R1-X01 2.59 791~960 Monopole I-PEX
9 AVX 5000108-R1-X01 2.85 1427~1610 |Monopole I-PEX
2.23 1710~2200
10 AVX 5000109-R1-X01 294 5150~5925 |Monopole| I-PEX
11 AVX 5000110-R1-X01 0.9 2300~2690 |Monopole I-PEX
12 AVX 5000111-R1-X01 0.87 3300~5000 |Monopole I-PEX
04 698-821
-1.61 824-960
0.39 1425-1515
Tx1/ . 2.95 1710-2200
Rx1 Ethertronics 5003806 198 2300-2690 PIFA I-PEX
0.38 3300-4200
0.83 4400-5000
2.31 5150-5925
-2.24 716-821
-4.52 824-960
2.87 1425-1515
2.99 1557-1610
13 Rx2 |Ethertronics 5003807 2.93 1805-2200 PIFA I-PEX
2.91 2300-2690
2.23 3300-4200
-0.85 4400-5000
-3.04 5150-5925
2.21 1710-2200
Tx2/ . 2.25 2300-2690
Rx3 Ethertronics 5003806 -0.45 3300-4200 PIFA I-PEX
2.6 4400-5000
1.38 1805-2200
. 2.87 2300-2690
Rx4 |Ethertronics 5003700 06 3300-4200 PIFA I-PEX
-2.09 4400-5000
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e P Frequency Antenna | Connector
Antenna No. | Chain Brand Model Net range (MHz) Type Type
No. Gain(dBi)
2.4 880~960
2.2 1020~2170
Ant. 0 Master 2.9 2545~2595
(TX/IRX)|  Wave NA 2.9 3565~3600 PCB -PEX
2.9 3900~4000
NA GPS
NA 880~960
2.2 1020~2170
Ant. 2 Master 2.8 2545~2595
(TX/RX)|  Wave NA 2.9 3565~3600 | CB I-PEX
2.8 3900~4000
14 NA GPS
NA 880~960
53 1020~2170
Ant. 1 Master 51 2545~2595
RX) | Wave NA 4.3 3565~3600 | CB -PEX
4.5 3900~4000
NA GPS
1.3 880~960
6.8 1020~2170
Ant. 3 Master 3.7 2545~2595
(RX) Wave NA 6.4 3565~3600 PCB -PEX
6.2 3900~4000
3.7 GPS
*The antenna for the final tests as following table.
Band Antenna
2 Antenna 3
WCDMA 4 Antenna 3
5 Antenna 2
2 Antenna 3
4 Antenna 3
5 Antenna 2
7 Antenna 3
12 Antenna 1
13 Antenna 1
14 Antenna 1
17 Antenna 1
LUz 25 Antenna 3
26 Antenna 2
30 Antenna 4
66 Antenna 3
71 Antenna 1
38 Antenna 3
41 Antenna 3
48 Antenna 4
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3.2 Configuration of System under Test
Fixture (C)
Adapter (B) (1) =
e Remote site

58

Radio
Communication
Analyzer (A)

3.2.1 Description of Support Units

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

tests.

ID Product Brand Model No. Serial No. FCC ID Remarks
Radio
A. Communication Anritsu MT8821C 6261806803 NA -
Analyzer
B. Adapter LITEON PA-1050-39 NA NA -
C. Fixture NA NA NA NA Provided by client.
Note:

1. All power cords of the above support units are non-shielded (1.8m).
2. ltem A acted as a communication partner to transfer data.

ID Descriptions Qt Length (m) Shielding Cores (Qty.) Remarks
escription b re b I
2 v g (Yes/No) v
1. |USB cable 1 1.5 Y 0 -

Report No.: RF200109E02-1 Page No. 12/ 144 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 on
Z-plane. Following channel(s) was (were) selected for the final test as listed below:

WCDMA Band 2

9538 (1907.6MHz)

EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
9262 (1852.4MHz),
- EIRP 926209538 | 9400 (1880.0MHz), WCDMA
9538 (1907.6MHz)
- Cr':""d”'atf‘”.‘ 9262109538 | 9400 (1880.0MHz) |WCDMA, HSDPA, HSUPA
aracteristics
. Frequency Stabillty | 9262109538 | vaus ((11%%27'_‘(‘5'\,\’/"';22))’ WCDMA
9262 (1852.4MHz),
- Occupied Bandwidth | 9262109538 | 9400 (1880.0MHz), WCDMA, HSDPA, HSUPA
9538 (1907.6MHz)
9262 (1852.4MHz),
- Band Edge 9262109538 | goae (1007 6MHs) |'VCDMA, HSDPA, HSUPA
9262 (1852.4MHz),
- Peak To Average Ratio 9262 to 9538 9400 (1880.0MHz), |\WCDMA, HSDPA, HSUPA

Conducted Emission

9262 to 9538

9262 (1852.4MHz),
9400 (1880.0MHz),
9538 (1907.6MHz)

WCDMA, HSDPA, HSUPA

Radiated Emission

Above 1GHz

9538 (1907.6MHz)

- 9262 to 9538 9538 (1907.6MHz) WCDMA
Below 1GHz
. .. 9262 (1852.4MHz),
- Radiated Emission 9262 to 9538 9400 (1880.0MHz), WCDMA
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LTE Band 2
EUT Channel
Configure Test item Available channel Tested Channel Bandwidth Modulation Mode
Mode
1RB/0 RB Offset
1 RB /2 RB Offset
18607 (1850.70MHz), 1 RB /5 RB Offset
18607 t0 19193 | 18900 (1880.00MHz). | 1.4MHz |ITSK/16QAMI/} 3080 RB Offset
19193 (1909.30MHz) 640AM 3RB/ 1 RB Offset
3RB/ 3 RB Offset
6 RB /0 RB Offset
1RB/0 RB Offset
1 RB /7 RB Offset
18615 (1851.50MHz), 1RB /14 RB Offset
1861510 19185 | 18900 (1880.00MHz), | 3mHz |APSK/16QAM/I gpB' 0 RB Offset
19185 (1908.50MHz) 64QAM 8 RB / 3 RB Offset
8 RB /7 RB Offset
15 RB / 0 RB Offset
1RB/0 RB Offset
1RB /12 RB Offset
18625 (1852.50MHz), 1 RB /24 RB Offset
186250 19175 | 18900 (1880.00MHz), sMHz | APSK/T6QAMY) 45 BB /0 RB Offset
19175 (1907.50MHz) 64QAM 12 RB/ 6 RB Offset
12 RB /13 RB Offset
25 RB / 0 RB Offset
- EIRP 1RB/0 RB Offset
1 RB /24 RB Offset
18650 (1855.00MHz), 1 RB / 49 RB Offset
18650 to 19150 | 18900 (1880.00MHz). | 1oMHz |PSK/16QAM/} 55 2R /0 RB Offset
19150 (1905.00MHz) 64QAM 25 RB / 12 RB Offset
25 RB / 25 RB Offset
50 RB / 0 RB Offset
1RB/0 RB Offset
1 RB / 37 RB Offset
18675 (1857.50MHz), 1 RB /74 RB Offset
1867510 19125 | 18900 (1880.00MHz), | 15MHz | T SK/16QAM/I 35 2B/ 0 RB Offset
19125 (1902.50MHz) 64QAM 36 RB / 19 RB Offset
36 RB / 39 RB Offset
75 RB / 0 RB Offset
1RB /0 RB Offset
1 RB /50 RB Offset
18700 (1860.00MHz), 1 RB /99 RB Offset
1870010 19100 | 18900 (1880.00MHz), | 20MHz |ATSK/16QAMTI 54 2R /0 RB Offset
19100 (1900.00MHz) 640AM 50 RB / 25 RB Offset
50 RB / 50 RB Offset
100 RB / 0 RB Offset
- Modulation 1870010 19100 | 18900 (1880.00MHz) | 20MHz |APSK/1BQAMIE 56 pe )0 RB Offset
Characteristics 64QAM
18607 to 19193 112‘:%73 ((112%%73%'\“"/':22))' 1.4MHz QPSK 5RB /0 RB Offset
186151019185 | o> ((11%501355%:22)) 3MHz QPSK 15 RB /0 RB Offset
18625 (1852.50MHz),
_ Frequency 186251019175 | 10172 1007 somrin 5MHz QPSK 25 RB / 0 RB Offset
Stability 18650 to 19150 11%?2% ((11%%‘2%%'\,\/'/':22))' 10MHz QPSK 50 RB / 0 RB Offset
18675 to 19125 11261722 ((11%507255%“1\/'/|HHZZ)) 15MHz QPSK 75RB /0 RB Offset
18700 to 19100 11271%% ((112?)%%%'\“"/':22))' 20MHz QPSK 100 RB / 0 RB Offset
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Configure Test item Available channel Tested Channel Bandwidth Modulation Mode
Mode
18607 (1850.70MHz),
18607 to 19193 | 18900 (1880.00MHz). | 1.4MHz |QTSK/16QAMI/| 5 om0 RB Offset
19193 (1909.30MHz) 64QAM
18615 (1851.50MHz),
1861510 19185 | 18900 (1880.00MHz). | 3MHz |PSK/T6QAM/} 5 0p 0 RB Offset
19185 (1908.50MHz) 64QAM
18625 (1852.50MHz),
1862510 19175 | 18900 (1880.00MHz), sMHz | QPSK/1BQAMY) o5 2B 0 RB Offset
Occupied 19175 (1907.50MHz) 64QAM
- Bandwidth 18650 (1855.00MHz),
18650 t0 19150 | 18900 (1880.00MHz), | 10MHz | TSK/16QAMIT 50 pe 0 RB Offset
19150 (1905.00MHz) 64QAM
18675 (1857.50MHz),
186751019125 | 18900 (1880.00MHz), | 15MHz |ATSK/16QAMTI 25 pp 0 RB Offset
19125 (1902.50MHz) 64QAM
18700 (1860.00MHz),
1870010 19100 | 18900 (1880.00MHz), | 20MHz |ATSK/16QAMIE 56 R/ 0 RB Offset
19100 (1900.00MHz) 640AM
1RB /0 RB Offset
18607 to 19193 112%2 ((11%%%;%'\“"/':22))' 1.4MHz QPSK 1 RB /5 RB Offset
' 6 RB /0 RB Offset
1 RB/0 RB Offset
18615 to 19185 112%55 ((11%%13'55%'\“"/':22))' 3MHz QPSK 1 RB/ 14 RB Offset
' 15 RB / 0 RB Offset
1RB/0 RB Offset
18625 to 19175 11?;12755 ((11?3%2755%':\"/"#2)) 5MHz QPSK 1 RB /24 RB Offset
) Band Edge ' 25 RB /0 RB Offset
18650 (1855.00MHz), 1 RB /0 RB Offset
186501019150 | 0220 1008.00MH2) 10MHz QPSK 1 RB / 49 RB Offset
' 50 RB / 0 RB Offset
1 RB /0 RB Offset
18675 to 19125 11%‘172% ((11%%7255%';\"/':22)) 15MHz QPSK 1 RB /74 RB Offset
' 75 RB /0 RB Offset
1 RB /0 RB Offset
18700 to 19100 11%71%% ((11%%%%%'\,\"/':22))' 20MHz QPSK 1 RB /99 RB Offset
' 100 RB / 0 RB Offset
18607 (1850.70MHz),
18607 to 19193 | 18900 (1880.00MHz). | 1.4MHz |TSK/16QAMI/| 4 on) 5 RB Offset
19193 (1909.30MHz) 64QAM
18615 (1851.50MHz),
1861510 19185 | 18900 (1880.00MHz). | 3MHz |QPSK/T6QAM/}  ou) 14 RB Offset
19185 (1908.50MHz) 64QAM
18625 (1852.50MHz),
1862510 19175 | 18900 (1880.00MHz), sMHz | QPSK/TBQAMYN 4 o 12 RB Offset
Peak to Average 19175 (1907.50MHz) 64QAM
. Ratio 18650 (1855.00MHz),
18650 t0 19150 | 18900 (1880.00MHz), | 10MHz | TSK/16QAMIL 4 pa )49 RB Offset
19150 (1905.00MHz) 64QAM
18675 (1857.50MHz),
186751019125 | 18900 (1880.00MHz), | 15MHz |AFPSK/16QAMIE 4 pp 0 RB Offset
19125 (1902.50MHz) 64QAM
18700 (1860.00MHz),
1870010 19100 | 18900 (1880.00MHz), | 20MHz |AFPSK/16QAMIL 4 pe 0 RB Offset

19100 (1900.00MHz)

64QAM
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Configure Test item Available channel Tested Channel Chanr.1el Modulation Mode
Mode Bandwidth

18607 (1850.70MHz),
18607 to 19193 18900 (1880.00MHz), 1.4MHz QPSK 1 RB /2 RB Offset
19193 (1909.30MHz)
18615 (1851.50MHz),
18615 to 19185 18900 (1880.00MHz), 3MHz QPSK 1 RB /14 RB Offset
19185 (1908.50MHz)

18625 (1852.50MHz),
18625 to 19175 18900 (1880.00MHz), 5MHz QPSK 1 RB /12 RB Offset
Conducted 19175 (1907.50MHz)

Emission 18650 (1855.00MHz),
18650 to 19150 18900 (1880.00MHz), 10MHz QPSK 1 RB /49 RB Offset
19150 (1905.00MHz)

18675 (1857.50MHz),
18675 to 19125 18900 (1880.00MHz), 15MHz QPSK 1 RB /0 RB Offset
19125 (1902.50MHz)

18700 (1860.00MHz),
18700 to 19100 18900 (1880.00MHz), 20MHz QPSK 1 RB /0 RB Offset
19100 (1900.00MHz)

Radiated
- Emission 18700 to 19100 18900 (1880.00MHz) 20MHz QPSK 1 RB /0 RB Offset
Below 1GHz

18607 (1850.70MHz),
18607 to 19193 | 18900 (1880.00MHz), | 1.4MHz QPSK 1 RB/ 2 RB Offset
19193 (1909.30MHz)

18625 (1852.50MHz),
18625 to 19175 | 18900 (1880.00MHz), 5MHz QPSK 1 RB/ 12 RB Offset

Radiated 19175 (1907.50MHz)

- Emission

Above 1GHz 18675 (1857.50MHz),

18675 to 19125 18900 (1880.00MHz), 15MHz QPSK 1 RB /0 RB Offset
19125 (1902.50MHz)

18700 (1860.00MHz),
18700 to 19100 18900 (1880.00MHz), 20MHz QPSK 1 RB /0 RB Offset
19100 (1900.00MHz)

Note:

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

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

3. The conducted output power for QPSK, 16QAM and 64QAM, measured value of QPSK is higher than
16QAM and 64QAM mode. Therefore, only EIRP, occupied bandwidth and Peak to average ratio items
had been tested under QPSK, 16QAM and 64QAM modes, the other test items were performed under
QPSK mode only.
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=T Channel
Configure Test item Available channel Tested Channel . Modulation Mode
Bandwidth
Mode
1RB/0 RB Offset
1 RB/ 2 RB Offset
26047 (1850.7MHz), 1 RB/ 5 RB Offset
26047 0 26683 | 26365 (1882.5MHz), | 1.4MHz |PSK/16QAM/I - 3 pp )0 RB Offset
26683 (1914.3MHz) 64QAM 3 RB/ 1 RB Offset
3 RB /3 RB Offset
6 RB / 0 RB Offset
1RB/ 0 RB Offset
1 RB /7 RB Offset
26055 (1851.5MHz), 1 RB/ 14 RB Offset
26055 to 26675 26365 (1882.5MHz), aMHz  |QPSK/16QAM/| 0B’/ 0 RB Offset
26675 (1913.5MHz) 64QAM 8 RB/ 3 RB Offset
8 RB /7 RB Offset
15 RB / 0 RB Offset
1RB/ 0 RB Offset
1 RB/ 12 RB Offset
26065 (1852.5MHz), 1 RB/ 24 RB Offset
26065 to 26665 26365 (1882.5MHz), sMHz | @PSK/16QAM7I 15 PR/ 0 RB Offset
26665 (1912.5MHz) 64QAM 12 RB / 6 RB Offset
12 RB / 13 RB Offset
25 RB / 0 RB Offset
- EIRP 1RB /0 RB Offset
1 RB/ 24 RB Offset
26090 (1855.0MHz), 1 RB / 49 RB Offset
26090 to 26640 | 26365 (1882.5MHz), | 10MHz |XTSK/16QAMII 55 0B /0 RB Offset
26640 (1910.0MHz) 64QAM 25 RB/ 12 RB Offset
25 RB / 25 RB Offset
50 RB / 0 RB Offset
1RB/ 0 RB Offset
1 RB/ 37 RB Offset
26115 (1857.5MHz), 1 RB/ 74 RB Offset
26115 to 26615 26365 (1882.5MHz), 15MHz  |APSK/16QAMTI 35 0R 1 0 RB Offset
26615 (1907.5MHz) 64QAM 36 RB / 19 RB Offset
36 RB / 39 RB Offset
75 RB/ 0 RB Offset
1RB/0 RB Offset
1 RB/ 50 RB Offset
26140 (1860.0MHz), 1 RB/ 99 RB Offset
2614010 26590 | 26365 (1882.5MHz), | 20MHz |APSK/16QAM/I 54050 RB Offset
26590 (1905.0MHz) 64QAM 50 RB / 25 RB Offset
50 RB /50 RB Offset
100 RB / 0 RB Offset
- Modulation 26065 to 26665 26365 (1882.5MHz) 20MHz | QPSK/16QAMYL 64 R/ 0 RB Offset
Characteristics 64QAM
26047 (1850.7MHz),
26047 to 26683 26683 (1914.3MH2) 1.4MHz QPSK 6 RB / 0 RB Offset
26055 (1851.5MHz),
26055 to 26675 26675 (1913.5MHz) 3MHz QPSK 15 RB / 0 RB Offset
26065 (1852.5MHz),
Frequency 26065 to 26665 26665 (1912 5MH2) 5MHz QPSK 25 RB /0 RB Offset
i Stability 26090 (1855.0MHz),
26090 to 26640 26640 (1910.0MH2) 10MHz QPSK 50 RB / 0 RB Offset
26115 (1857.5MHz),
26115 to 26615 26615 (1907 5MH2) 15MHz QPSK 75 RB / 0 RB Offset
26140 (1860.0MHz),
26140 to 26590 26590 (1905.0MHz) 20MHz QPSK 100 RB / 0 RB Offset
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Configure Test item Available channel Tested Channel . Modulation Mode
Bandwidth
Mode
26047 (1850.7MHz),
26047 t0 26683 | 26365 (1882.5MHz), | 1.4MHz | SK/16QAMTI 6 og )0 RB Offset
26683 (1914.3MHz) 64QAM
26055 (1851.5MHz),
26055 to 26675 | 26365 (1882.5MHz), aMHz  |QPSK/T6QAMY) 45 pR )  RB Offset
26675 (1913.5MHz) 64QAM
26065 (1852.5MHz),
26065 to 26665 | 26365 (1882.5MHz). sMHz | QPSK/T6QAMY| 5 pR /0 RB Offset
Occupied 26665 (1912.5MHz) 64QAM
- Bandwidth 26090 (1855.0MHz),
26090 t0 26640 | 26365 (1882.5MHz), | 10MHz | SK/16QAM/I 54 pB /0 RB Offset
26640 (1910.0MHz) 64QAM
26115 (1857.5MHz),
261151026615 | 26365 (1882.5MHz), | 15MHz |TSK/16QAM/I 2528 0 RB Offset
26615 (1907.5MHz) 64QAM
26140 (1860.0MHz),
261401026590 | 26365 (1882.5MHz), | 20MHz | SK/16QAMTI 464 RB /0 RB Offset
26590 (1905.0MHz) 64QAM
1RB/0 RB Offset
26047 to 26683 | 20047 (1850.7MHz), 1y ) QPSK 1RB/ 5 RB Offset
26683 (1914.3MHz) ARB IO RS et
1RB /0 RB Offset
26055 to 26675 | 20099 (1851.5MHz), 3MHz QPSK 1 RB/ 14 RB Offset
26675 (1913.5MHz) fn 4 RS Ot
1RB /0 RB Offset
26065 to 26665 | 20069 (1852.5MHz), 5MHz QPSK 1 RB / 24 RB Offset
26665 (1912.5MHz) rab aa RS Ofee!
_ pand Bdae 26090 (1855.0MHz) 1 RB /0 RB Offset
26090 to 26640 ' | 1oMHz QPSK 1 RB/ 49 RB Offset
26640 (1910.0MHz) ag o #O RS Otse!
1RB /0 RB Offset
2611510 26615 | 20115 (1857.5MHz), | 0, QPSK 1 RB/ 74 RB Offset
26615 (1907.5MHz) 1B ITARE Ot
1RB /0 RB Offset
2614010 26500 | 20140 (1860.0MHz), | 0, QPSK 1 RB /99 RB Offset
26590 (1905.0MHz) 100 RB / 0 RB Offset
26047 (1850.7MHz),
26047 t0 26683 | 26365 (1882.5MHz), | 1.4MHz |XSK/16QAMTI 4 pg o RB Offset
26683 (1914.3MHz) 64QAM
26055 (1851.5MHz),
26055 to 26675 | 26365 (1882.5MHz), aMHz  |QPSK/T6QAMY) 4 pp )14 RB Offset
26675 (1913.5MHz) 64QAM
26065 (1852.5MHz),
26065 to 26665 | 26365 (1882.5MHz). 5MHz | QPSK/T6QAMY) 4 pg )15 RB Offset
Peak to Average 26665 (1912.5MHz) 64QAM
; Ratio 26090 (1855.0MHz),
26090 to 26640 | 26365 (1882.5MHz), | 10MHz |2 SK/16QAM/I 4 g0 RB Offset
26640 (1910.0MHz) 64QAM
26115 (1857.5MHz),
261151026615 | 26365 (1882.5MHz), | 15MHz |TSK/16QAM/I 4 og )74 RB Offset
26615 (1907.5MHz) 64QAM
26140 (1860.0MHz),
261401026590 | 26365 (18825MHz), | 20MHz QPS?J&EEAM I 1RB/0RB Offset

26590 (1905.0MHz)
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Configure Test item Available channel Tested Channel Chanr.1el Modulation Mode
Mode Bandwidth

26047 (1850.7MHz),
26047 to 26683 26365 (1882.5MHz), 1.4MHz QPSK 1 RB /2 RB Offset
26683 (1914.3MHz)
26055 (1851.5MHz),
26055 to 26675 26365 (1882.5MHz), 3MHz QPSK 1 RB/ 14 RB Offset
26675 (1913.5MHz)
26065 (1852.5MHz),
26065 to 26665 26365 (1882.5MHz), 5MHz QPSK 1 RB /12 RB Offset
Conducted 26665 (1912.5MHz)

Emission 26090 (1855.0MHz),
26090 to 26640 26365 (1882.5MHz), 10MHz QPSK 1 RB /0 RB Offset
26640 (1910.0MHz)

26115 (1857 .56MHz),
26115 to 26615 26365 (1882.5MHz), 15MHz QPSK 1 RB /74 RB Offset
26615 (1907.5MHz)

26140 (1860.0MHz),
26140 to 26590 26365 (1882.5MHz), 20MHz QPSK 1 RB /0 RB Offset
26590 (1905.0MHz)

Radiated
- Emission 26140 to 26590 26140 (1860.0MHz) 20MHz QPSK 1 RB /0 RB Offset
Below 1GHz

26047 (1850.7MHz),
26047 to 26683 26365 (1882.5MHz), 1.4MHz QPSK 1 RB /2 RB Offset
26683 (1914.3MHz)

Radiated 26065 (1852.5MHz),
- Emission 26065 to 26665 26365 (1882.5MHz), 5MHz QPSK 1 RB /12 RB Offset
Above 1GHz 26665 (1912.5MHz)

26140 (1860.0MHz),
26140 to 26590 26365 (1882.5MHz), 20MHz QPSK 1 RB /0 RB Offset
26590 (1905.0MHz)

Note:

1. For radiated emission below 1GHz, low, mid and high channels were pre-tested in chamber. Low channel
was the worst case for all final tests.

2. The conducted output power for QPSK, 16QAM and 64QAM, measured value of QPSK is higher than
16QAM mode. Therefore, Occupied bandwidth and Peak to average ratio items were tested under QPSK,
16QAM and 64QAM modes, and the other test items were tested under QPSK mode only.

Test Condition:
Test Item Environmental Conditions | Input Power (system) Tested By
EIRP 25deg. C, 70%RH 5Vdc James Yang
Modulation Characteristics 24deg. C, 64%RH 5Vdc James Yang
Frequency Stability 24deg. C, 64%RH 5Vdc James Yang
Occupied Bandwidth 24deg. C, 64%RH 5Vvdc James Yang
Band Edge 24deg. C, 64%RH 5Vdc James Yang
Peak To Average Ratio 24deg. C, 64%RH 5Vdc James Yang
Conducted Emission 24deg. C, 64%RH 5Vdc James Yang
Radiated Emission ggg:g 8 ?g:ﬁ:sn 120Vac, 60Hz SJ?SQLEQ
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3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards and References

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

Test Standard:

FCC 47 CFR Part 2

FCC 47 CFR Part 24

ANSI/TIA/EIA-603-E 2016

ANSI 63.26-2015

All test items have been performed and recorded as per the above standards.
References Test Guidance:

KDB 971168 D01 Power Meas License Digital Systems v03r01

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.r.p.

4.1.2 Test Procedures

EIRP / ERP Measurement:

Conducted Power Measurement:
The EUT was set up for the maximum power with 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
The relevant equation for determining the maximum ERP or EIRP from the measured RF output power is
given in Equation as follows:
ERP or EIRP = Pneas + Gt
where
ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively
(expressed in the same units as Pweas, €.9., dBm or dBW)
PMeas measured transmitter output power or PSD, in dBm or dBW
Gr gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP)

41.3 Test Setup

Conducted Power Measurement:

COMMUNICATION

SIMULATOR EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.1.4 Test Results

Conducted Output Power (dBm)

Band WCDMA i
Channel 9262 9400 9538
Frequency 1852.4 1880 1907.6
RMC 12.2K 23.46 23.38 23.52
HSDPA Subtest-1 2218 22.06 2215
HSDPA Subtest-2 22.12 22.03 22.18
HSDPA Subtest-3 22.06 22.10 2213
HSDPA Subtest-4 22.14 22.11 22.16
HSUPA Subtest-1 21.35 21.29 21.38
HSUPA Subtest-2 21.29 21.33 21.35
HSUPA Subtest-3 21.20 21.18 21.26
HSUPA Subtest-4 21.22 21.16 21.25
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LTE Band 2

RB Size | RB Offset Low Mid High

BW I'r‘:'g; Channel 18607 18900 19193
Frequency (MHz) 1850.7 1880 1909.3

1 0 23.32 23.35 23.24

1 2 23.42 23.39 23.30

1 5 23.31 23.27 23.24

QPSK 3 0 23.31 23.39 23.26
3 1 23.37 23.41 23.32

3 3 23.38 23.40 23.25

6 0 22.40 22.37 22.26

1 0 22,68 22.47 22.76

1 2 23.00 22,62 2287

1 5 22.88 22.34 22.75

14M | 16QAM 3 0 22.47 22.49 22.41
3 1 22 51 22 51 22 41

3 3 22.46 22 51 22.37

6 0 21.51 21.30 21.31

1 0 21.49 21.45 21.76

1 2 21.58 21.62 21.84

1 5 21.49 21.46 21.77

64QAM 3 0 21.41 2153 21.20
3 1 21.46 21.48 21.18

3 3 21.44 21.46 21.21

6 0 20.35 20.60 20.24
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LTE Band 2

W MCS Channel 18615 18900 19185
Index Frequency (MHz) 1851.5 1880 1908.5
1 0 23.36 23.41 23.29

1 7 23.39 23.48 23.34

1 14 23.50 23.47 23.31

QPSK 8 0 22.46 22.50 22.37
8 3 22.47 22.53 22.40

8 7 22.43 22.51 22.39

15 0 22.48 22.46 22.35

1 0 22.40 22.45 22.82

1 7 22.42 22.59 22.85

1 14 22.48 22.70 22.84

3M 16QAM 8 0 21.58 21.53 21.45
8 3 21.60 21.56 21.42

8 7 21.55 21.58 21.42

15 0 21.60 21.47 21.50

1 0 21.88 21.31 21.75

1 7 21.47 21.49 21.79

1 14 21.60 21.68 21.90

64QAM 8 0 20.58 20.40 20.32
8 3 20.61 20.44 20.39

8 7 20.54 20.52 20.37

15 0 20.47 20.39 20.37
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LTE Band 2

W MCS Channel 18625 18900 19175
Index Frequency (MHz) 1852.5 1880 1907.5
1 0 23.34 23.44 23.27

1 12 23.46 23.56 23.34

1 24 23.36 23.52 23.38

QPSK 12 0 22.43 22.46 22.44
12 6 22.56 22.50 22.42

12 13 22.45 22.55 22.45

25 0 22.51 22.45 22.38

1 0 22.70 22.50 22.41

1 12 22.67 22.62 22.40

1 24 22.71 22.62 22.50

5M 16QAM 12 0 21.46 21.51 21.41
12 6 21.50 21.51 21.39

12 13 21.53 21.56 21.49

25 0 21.49 21.42 21.37

1 0 21.48 21.88 21.52

1 12 21.47 21.95 21.49

1 24 21.61 21.94 21.64

64QAM 12 20.44 20.45 20.30
12 20.52 20.47 20.42

12 13 20.46 20.50 20.35

25 20.36 20.48 20.35
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LTE Band 2

W MCS Channel 18650 18900 19150
Index Frequency (MHz) 1855 1880 1905
1 0 23.22 23.36 23.18

1 24 23.26 23.32 23.00

1 49 23.35 23.37 23.27

QPSK 25 0 22.42 22.43 22.25
25 12 22.54 22.38 22.34

25 25 22.45 22.55 22.38

50 22.40 22.36 22.34

1 0 22.94 22.68 22.63

1 24 22.95 22.67 22.76

1 49 23.02 22.71 22.74

10M 16QAM 25 0 21.47 21.43 21.16
25 12 21.55 21.41 21.30

25 25 21.47 21.41 21.27

50 21.58 21.52 21.28

1 21.76 21.62 21.24

1 24 21.56 21.69 21.69

1 49 21.60 21.84 21.55

64QAM 25 0 20.52 20.42 20.17
25 12 20.52 20.49 20.25

25 25 20.35 20.61 20.37

50 0 20.40 20.39 20.37
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LTE Band 2

W MCS Channel 18675 18900 19125
Index Frequency (MHz) 1857.5 1880 1902.5
1 0 23.55 23.52 23.21

1 37 23.31 23.51 23.35

1 74 23.51 23.50 23.30

QPSK 36 0 22.49 22.46 22.24
36 19 22.63 22.58 22.50

36 39 22.51 22.56 22.52

75 22.62 22.52 22.45

1 0 22.85 23.13 22.34

1 37 22.75 22.96 22.40

1 74 22.66 23.00 22.40

15M 16QAM 36 0 21.50 21.52 21.46
36 19 21.63 21.52 21.50

36 39 21.69 21.62 21.59

75 21.59 21.56 21.55

1 21.75 22.25 21.64

1 37 22.05 21.77 21.78

1 74 21.76 21.88 21.66

64QAM 36 0 20.63 20.63 20.12
36 19 20.63 20.56 20.50

36 39 20.69 20.72 20.64

75 0 20.66 20.66 20.41
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LTE Band 2

W MCS Channel 18700 18900 19100
Index Frequency (MHz) 1860 1880 1900
1 0 23.82 23.57 23.41

1 50 23.54 23.49 23.10

1 99 23.51 23.53 23.41

QPSK 50 0 22.57 22.65 22.24
50 25 22.72 22.58 22.29

50 50 22.66 22.63 22.38

100 22.70 22.51 22.38

1 23.18 22.72 22.65

1 50 23.11 22.91 22.15

1 99 23.13 22.78 22.64

20M 16QAM 50 0 21.70 21.58 21.14
50 25 21.70 21.43 21.43

50 50 21.62 21.64 21.56

100 21.64 21.54 21.51

1 21.91 21.58 22.06

1 50 22.05 21.83 21.23

1 99 21.68 21.58 21.96

64QAM 50 0 20.63 20.54 20.40
50 25 20.73 20.68 20.20

50 50 20.60 20.65 20.59

100 0 20.60 20.52 20.51
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LTE Band 25

RB Size | RB Offset Low Mid High

BW I'r‘:'g; Channel 26047 26365 26683
Frequency (MHz) 1850.7 1882.5 1914.3

1 0 23.29 23.28 22.92

1 2 23.40 23.28 23.08

1 5 23.35 23.27 23.02

QPSK 3 0 23.33 23.21 2287
3 1 23.28 23.39 22.94

3 3 23.25 23.30 22.95

6 0 23.30 22.39 21.94

1 0 22.72 2256 2251

1 2 22.91 22.65 22.72

1 5 23.04 2273 22,50

14M | 16QAM 3 0 2233 22.42 22.10
3 1 22.37 22.47 22.02

3 3 22.39 22.48 22.00

6 0 21.45 21.47 21.00

1 0 21.70 21.27 21.35

1 2 21.89 21.41 21.42

1 5 21.71 21.31 21.33

64QAM 3 0 21.40 21.39 21.30
3 1 21.36 21.46 21.40

3 3 21.31 21.26 21.29

6 0 20.41 20.28 20.50
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LTE Band 25

W MCS Channel 26055 26365 26675
Index Frequency (MHz) 1851.5 1882.5 1913.5
1 0 23.37 23.29 22.94

1 7 23.48 23.51 22.42

1 14 23.60 23.56 22.86

QPSK 8 0 22.52 22.42 21.30
8 3 22.54 22.44 22.10

8 7 22.52 22.56 21.99

15 0 22.48 22.46 21.42

1 0 22.36 22.92 21.78

1 7 22.37 22.92 21.76

1 14 22.44 22.99 21.73

3M 16QAM 8 0 21.65 21.48 20.77
8 3 21.62 21.46 20.77

8 7 21.55 21.59 20.51

15 0 21.45 21.50 20.40

1 0 21.92 21.61 21.73

1 7 21.88 21.58 21.64

1 14 21.87 21.64 21.70

64QAM 8 0 20.53 20.43 20.40
8 3 20.54 20.34 20.49

8 7 20.52 20.44 20.48

15 0 20.49 20.48 20.35
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LTE Band 25

W MCS Channel 26065 26365 26665
Index Frequency (MHz) 1852.5 1882.5 1912.5
1 0 23.34 23.35 23.20

1 12 23.37 23.53 22.90

1 24 23.37 23.43 22.60

QPSK 12 0 22 .44 22.35 22.25
12 6 22.42 22.42 22.20

12 13 22.44 22.42 21.85

25 0 22.42 22.35 22.20

1 0 22.49 22.79 22.22

1 12 22.75 22.80 22.10

1 24 22.79 22.93 21.99

5M 16QAM 12 0 21.48 21.36 21.23
12 6 21.40 21.45 21.08

12 13 21.43 21.53 21.06

25 0 21.40 21.38 21.13

1 0 21.90 21.53 21.77

1 12 21.83 21.73 21.82

1 24 21.53 21.79 21.82

64QAM 12 20.37 20.34 20.41
12 20.41 20.39 20.43

12 13 20.54 20.41 20.41

25 0 20.47 20.34 20.39
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LTE Band 25

W MCS Channel 26090 26365 26640
Index Frequency (MHz) 1855 1882.5 1910
1 0 23.32 23.20 23.11

1 24 23.26 23.30 23.01

1 49 23.12 23.28 23.09

QPSK 25 0 22.44 22.28 22.31
25 12 22.49 22.41 22.39

25 25 22.37 22.46 22.21

50 22.38 22.39 22.16

1 22.88 22.56 22.76

1 24 22.92 22.76 22.41

1 49 22.93 22.84 22.30

10M 16QAM 25 0 21.50 21.44 21.21
25 12 21.36 21.28 21.45

25 25 21.47 21.43 21.42

50 21.56 21.32 21.12

1 21.57 21.23 21.63

1 24 21.74 22.11 21.31

1 49 21.24 21.67 21.86

64QAM 25 0 20.38 20.35 20.36
25 12 20.45 20.41 20.34

25 25 20.39 20.48 20.44

50 0 20.46 20.46 20.34

Report No.: RF200109E02-1

Page No. 32/ 144

Report Format Version: 6.1.1




VERITAS

LTE Band 25

W MCS Channel 26115 26365 26615
Index Frequency (MHz) 1857.5 1882.5 1907.5
1 0 23.59 23.68 23.26

1 37 23.44 23.64 23.44

1 74 23.65 23.72 23.54

QPSK 36 0 22.72 22.64 22.51
36 19 22.76 22.65 22.53

36 39 22.74 22.66 22.58

75 22.75 22.69 22.56

1 22.91 23.20 22.47

1 37 22.81 23.03 22.42

1 74 22.90 23.16 22.42

15M 16QAM 36 0 21.56 21.66 21.41
36 19 21.63 21.67 21.61

36 39 21.64 21.65 21.67

75 21.67 21.58 21.58

1 21.55 22.16 21.40

1 37 21.72 22.05 21.92

1 74 22.07 21.72 22.01

64QAM 36 0 20.64 20.60 20.44
36 19 20.62 20.60 20.54

36 39 20.54 20.68 20.62

75 0 20.68 20.47 20.53
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LTE Band 25

W MCS Channel 26140 26365 26590
Index Frequency (MHz) 1860 1882.5 1905
1 0 23.36 23.42 23.35

1 50 23.24 23.38 23.29

1 99 23.28 23.30 23.01

QPSK 50 0 22.39 22.29 21.97
50 25 22.25 22.33 22.22

50 50 22.16 22.29 22.18

100 22.30 22.22 22.22

1 22.81 22.63 21.96

1 50 22.65 22.43 22.21

1 99 22.66 22.61 22.00

20M 16QAM 50 0 21.37 21.39 21.03
50 25 21.36 21.35 21.23

50 50 21.30 21.34 21.12

100 21.38 21.24 21.16

1 21.58 21.68 21.72

1 50 21.70 21.64 21.08

1 99 21.74 21.88 21.79

64QAM 50 0 20.56 20.56 20.24
50 25 20.58 20.60 20.37

50 50 20.68 20.63 20.63

100 0 20.63 20.53 20.42
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EIRP Power (dBm)

Band WCDMA i
Channel 9262 9400 9538
Frequency 1852.4 1880 1907.6
RMC 12.2K 27.73 27.65 27.79
HSDPA Subtest-1 26.45 26.33 26.42
HSDPA Subtest-2 26.39 26.30 26.45
HSDPA Subtest-3 26.33 26.37 26.40
HSDPA Subtest-4 26.41 26.38 26.43
HSUPA Subtest-1 25.62 25.56 25.65
HSUPA Subtest-2 25.56 25.60 25.62
HSUPA Subtest-3 25.47 25.45 25.53
HSUPA Subtest-4 25.49 25.43 25.52

*EIRP = Conducted + antenna gain (4.27dBi)
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LTE Band 2

RB Size | RB Offset Low Mid High

BW I'r‘:'g:( Channel 18607 18900 19193
Frequency (MHz) 1850.7 1880 1909.3

1 0 27.59 27.62 2751

1 2 27.69 27.66 27.57

1 5 27.58 27.54 27.51

QPSK 3 0 27.58 27.66 27.53
3 1 27.64 27.68 27.59

3 3 27.65 27.67 27.52

6 0 26.67 26.64 26.53

1 0 26.95 26.74 27.03

1 2 27.27 26.89 27.14

1 5 27.15 26.61 27.02

14M | 16QAM 3 0 26.74 26.76 26.68
3 1 26.78 26.78 26.68

3 3 26.73 26.78 26.64

6 0 25.78 25,57 25.58

1 0 25.76 25.72 26.03

1 2 25.85 25.89 26.11

1 5 25.76 25.73 26.04

64QAM 3 0 25.68 25.80 25.47
3 1 25.73 25.75 25.45

3 3 25.71 25.73 25.48

6 0 24.62 24.87 24 51

*EIRP = Conducted + antenna gain (4.27dBi)
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LTE Band 2

W MCS Channel 18615 18900 19185
Index Frequency (MHz) 1851.5 1880 1908.5
1 0 27.63 27.68 27.56
1 7 27.66 27.75 27.61
1 14 27.77 27.74 27.58
QPSK 8 0 26.73 26.77 26.64
8 3 26.74 26.80 26.67
8 7 26.70 26.78 26.66
15 0 26.75 26.73 26.62
1 0 26.67 26.72 27.09
1 7 26.69 26.86 27.12
1 14 26.75 26.97 27.11
3M 16QAM 8 0 25.85 25.80 25.72
8 3 25.87 25.83 25.69
8 7 25.82 25.85 25.69
15 0 25.87 25.74 25.77
1 0 26.15 25.58 26.02
1 7 25.74 25.76 26.06
1 14 25.87 25.95 26.17
64QAM 8 0 24.85 24.67 24.59
8 3 24.88 24.71 24.66
8 7 24.81 24.79 24.64
15 0 24.74 24.66 24.64

*EIRP = Conducted + antenna gain (4.27dBi)
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LTE Band 2

W MCS Channel 18625 18900 19175
Index Frequency (MHz) 1852.5 1880 1907.5
1 0 27.61 27.71 27.54

1 12 27.73 27.83 27.61

1 24 27.63 27.79 27.65

QPSK 12 0 26.70 26.73 26.71
12 6 26.83 26.77 26.69

12 13 26.72 26.82 26.72

25 0 26.78 26.72 26.65

1 0 26.97 26.77 26.68

1 12 26.94 26.89 26.67

1 24 26.98 26.89 26.77

5M 16QAM 12 0 25.73 25.78 25.68
12 6 25.77 25.78 25.66

12 13 25.80 25.83 25.76

25 0 25.76 25.69 25.64

1 0 25.75 26.15 25.79

1 12 25.74 26.22 25.76

1 24 25.88 26.21 25.91

64QAM 12 0 24.71 24.72 24.57
12 6 24.79 24.74 24.69

12 13 24.73 24.77 24.62

25 0 24.63 24.75 24.62

*EIRP = Conducted + antenna gain (4.27dBi)
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LTE Band 2

W MCS Channel 18650 18900 19150
Index Frequency (MHz) 1855 1880 1905
1 0 27.49 27.63 27.45

1 24 27.53 27.59 27.27

1 49 27.62 27.64 27.54

QPSK 25 0 26.69 26.70 26.52
25 12 26.81 26.65 26.61

25 25 26.72 26.82 26.65

50 26.67 26.63 26.61

1 27.21 26.95 26.90

1 24 27.22 26.94 27.03

1 49 27.29 26.98 27.01

10M 16QAM 25 0 25.74 25.70 25.43
25 12 25.82 25.68 25.57

25 25 25.74 25.68 25.54

50 25.85 25.79 25.55

1 26.03 25.89 25.51

1 24 25.83 25.96 25.96

1 49 25.87 26.11 25.82

64QAM 25 0 24.79 24.69 24 .44
25 12 24.79 24.76 24.52

25 25 24.62 24.88 24.64

50 0 24 67 24.66 24.64

*EIRP = Conducted + antenna gain (4.27dBi)
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LTE Band 2

W MCS Channel 18675 18900 19125
Index Frequency (MHz) 1857.5 1880 1902.5
1 0 27.82 27.79 27.48

1 37 27.58 27.78 27.62

1 74 27.78 27.77 27.57

QPSK 36 0 26.76 26.73 26.51
36 19 26.90 26.85 26.77

36 39 26.78 26.83 26.79

75 26.89 26.79 26.72

1 27.12 27.40 26.61

1 37 27.02 27.23 26.67

1 74 26.93 27.27 26.67

15M 16QAM 36 0 25.77 25.79 25.73
36 19 25.90 25.79 25.77

36 39 25.96 25.89 25.86

75 25.86 25.83 25.82

1 26.02 26.52 25.91

1 37 26.32 26.04 26.05

1 74 26.03 26.15 25.93

64QAM 36 0 24.90 24.90 24.39
36 19 24.90 24.83 24.77

36 39 24.96 24.99 24.91

75 0 24.93 24.93 24.68

*EIRP = Conducted + antenna gain (4.27dBi)
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LTE Band 2

W MCS Channel 18700 18900 19100
Index Frequency (MHz) 1860 1880 1900
1 0 28.09 27.84 27.68

1 50 27.81 27.76 27.37

1 99 27.78 27.80 27.68

QPSK 50 0 26.84 26.92 26.51
50 25 26.99 26.85 26.56

50 50 26.93 26.90 26.65

100 26.97 26.78 26.65

1 27.45 26.99 26.92

1 50 27.38 27.18 26.42

1 99 27.40 27.05 26.91

20M 16QAM 50 0 25.97 25.85 25.41
50 25 25.97 25.70 25.70

50 50 25.89 25.91 25.83

100 25.91 25.81 25.78

1 26.18 25.85 26.33

1 50 26.32 26.10 25.50

1 99 25.95 25.85 26.23

64QAM 50 0 24.90 24.81 24.67
50 25 25.00 24.95 24 .47

50 50 24.87 24.92 24.86

100 0 24.87 24.79 24.78

*EIRP = Conducted + antenna gain (4.27dBi)

Report No.: RF200109E02-1

Page No. 41/ 144

Report Format Version: 6.1.1




VERITAS

LTE Band 25

RB Size | RB Offset Low Mid High

BW I'r‘:'g:( Channel 26047 26365 26683
Frequency (MHz) 1850.7 1882.5 1914.3

1 0 27.56 27.55 27.19

1 2 27.67 27.55 27.35

1 5 27.62 27.54 27.29

QPSK 3 0 27.60 27.48 27.14
3 1 27.55 27.66 27.21

3 3 27.52 27.57 27.22

6 0 27.57 26.66 26.21

1 0 26.99 26.83 26.78

1 2 27.18 26.92 26.99

1 5 27.31 27.00 26.77

14M | 16QAM 3 0 26.60 26.69 26.37
3 1 26.64 26.74 26.29

3 3 26.66 26.75 26.27

6 0 25.72 25.74 25.27

1 0 25.97 25.54 25.62

1 2 26.16 25.68 25.69

1 5 25.98 25.58 25.60

64QAM 3 0 25.67 25.66 25.57
3 1 25.63 25.73 25.67

3 3 25.58 25.53 25.56

6 0 24.68 2455 24.77

*EIRP = Conducted + antenna gain (4.27dBi)
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LTE Band 25

W MCS Channel 26055 26365 26675
Index Frequency (MHz) 1851.5 1882.5 1913.5
1 0 27.64 27.56 27.21

1 7 27.75 27.78 26.69

1 14 27.87 27.83 27.13

QPSK 8 0 26.79 26.69 25.57
8 3 26.81 26.71 26.37

8 7 26.79 26.83 26.26

15 0 26.75 26.73 25.69

1 0 26.63 27.19 26.05

1 7 26.64 27.19 26.03

1 14 26.71 27.26 26.00

3M 16QAM 8 0 25.92 25.75 25.04
8 3 25.89 25.73 25.04

8 7 25.82 25.86 24.78

15 0 25.72 25.77 24.67

1 0 26.19 25.88 26.00

1 7 26.15 25.85 25.91

1 14 26.14 25.91 25.97

64QAM 8 0 24.80 24.70 24.67
8 3 24.81 24.61 24.76

8 7 24.79 24.71 24.75

15 0 24.76 24.75 24.62

*EIRP = Conducted + antenna gain (4.27dBi)
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LTE Band 25

W MCS Channel 26065 26365 26665
Index Frequency (MHz) 1852.5 1882.5 1912.5
1 0 27.61 27.62 27.47

1 12 27.64 27.80 27.17

1 24 27.64 27.70 26.87

QPSK 12 0 26.71 26.62 26.52
12 6 26.69 26.69 26.47

12 13 26.71 26.69 26.12

25 0 26.69 26.62 26.47

1 0 26.76 27.06 26.49

1 12 27.02 27.07 26.37

1 24 27.06 27.20 26.26

5M 16QAM 12 0 25.75 25.63 25.50
12 6 25.67 25.72 25.35

12 13 25.70 25.80 25.33

25 0 25.67 25.65 25.40

1 0 26.17 25.80 26.04

1 12 26.10 26.00 26.09

1 24 25.80 26.06 26.09

64QAM 12 0 24.64 24.61 24.68
12 6 24.68 24.66 24.70

12 13 24.81 24.68 24.68

25 0 24.74 24.61 24.66

*EIRP = Conducted + antenna gain (4.27dBi)
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LTE Band 25

— MCS Channel 26090 26365 26640
Index Frequency (MHz) 1855 1882.5 1910
1 0 27.59 27.47 27.38

1 24 27.53 27.57 27.28

1 49 27.39 27.55 27.36

QPSK 25 0 26.71 26.55 26.58
25 12 26.76 26.68 26.66

25 25 26.64 26.73 26.48

50 26.65 26.66 26.43

1 27.15 26.83 27.03

1 24 27.19 27.03 26.68

1 49 27.20 27.11 26.57

10M 16QAM 25 0 25.77 25.71 25.48
25 12 25.63 25.55 25.72

25 25 25.74 25.70 25.69

50 25.83 25.59 25.39

1 25.84 25.50 25.90

1 24 26.01 26.38 25.58

1 49 25.51 25.94 26.13

64QAM 25 0 24.65 24.62 24.63
25 12 24.72 24.68 24.61

25 25 24.66 24.75 24.71

50 0 24.73 24.73 24.61

*EIRP = Conducted + antenna gain (4.27dBi)
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LTE Band 25

W MCS Channel 26115 26365 26615
Index Frequency (MHz) 1857.5 1882.5 1907.5
1 0 27.86 27.95 27.53

1 37 27.71 27.91 27.71

1 74 27.92 27.99 27.81

QPSK 36 0 26.99 26.91 26.78
36 19 27.03 26.92 26.80

36 39 27.01 26.93 26.85

75 27.02 26.96 26.83

1 27.18 27.47 26.74

1 37 27.08 27.30 26.69

1 74 27.17 27.43 26.69

15M 16QAM 36 0 25.83 25.93 25.68
36 19 25.90 25.94 25.88

36 39 25.91 25.92 25.94

75 25.94 25.85 25.85

1 25.82 26.43 25.67

1 37 25.99 26.32 26.19

1 74 26.34 25.99 26.28

64QAM 36 0 24.91 24.87 24.71
36 19 24.89 24.87 24.81

36 39 24.81 24.95 24.89

75 0 24.95 24.74 24.80

*EIRP = Conducted + antenna gain (4.27dBi)
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LTE Band 25
— MCS Channel 26140 26365 26590
Index Frequency (MHz) 1860 1882.5 1905
1 0 27.63 27.69 27.62
1 50 27.51 27.65 27.56
1 99 27.55 27.57 27.28
QPSK 50 0 26.66 26.56 26.24
50 25 26.52 26.60 26.49
50 50 26.43 26.56 26.45
100 26.57 26.49 26.49
1 27.08 26.90 26.23
1 50 26.92 26.70 26.48
1 99 26.93 26.88 26.27
20M 16QAM 50 0 25.64 25.66 25.30
50 25 25.63 25.62 25.50
50 50 25.57 25.61 25.39
100 25.65 25.51 25.43
1 25.85 25.95 25.99
1 50 25.97 25.91 25.35
1 99 26.01 26.15 26.06
64QAM 50 0 24.83 24.83 24.51
50 25 24.85 24.87 24.64
50 50 24.95 24.90 24.90
100 0 24.90 24.80 24.69

*EIRP = Conducted + antenna gain (4.27dBi)
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4.2 Modulation Characteristics Measurement
4.2.1 Limits of Modulation Characteristics
N/A

4.2.2 Test Procedure

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

4.2.3 Test Setup

Communication Simulator
EUT
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4.2.4 Test Results
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WCDMA Band 2

Spectrum Plot of Measurement Value

Channel: 9400 / Frequency (MHz): 1880.0MHz
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LTE Band 2

Spectrum Plot of Measurement Value

Channel: 18900 / Frequency (MHz): 1880.0MHz

QPSK 16QAM
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LTE Band 25

Spectrum Plot of Measurement Value

Channel: 26365 / Frequency (MHz): 1882.5MHz

QPSK 16QAM

VLRMC MCSIndex (s
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4.3 Frequency Stability Measurement
4.3.1 Limits of Frequency Stabiliity 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 Conducted Setup

C Oven Room
Communication SPECTRUM

Simulator ANALYZER

20dB
ATTENUATION
POWER SPLITTER PAD

DC Power Supply

External Power Source

EUT
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4.3.4 Test Results

Frequency Error vs. Voltage

WCDMA Band 2

\(Sl‘;ig;} Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1852.400004 0.002 1907.600002 0.001
5 1852.400002 0.001 1907.600003 0.002
5.75 1852.400003 0.002 1907.600002 0.001

Frequency Error vs. Temperature

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

WCDMA Band 2

Temp. (C) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)

-30 1852.400004 0.002 1907.600002 0.001
-20 1852.400003 0.002 1907.600003 0.001
-10 1852.400001 0.001 1907.600001 0.001
0 1852.400003 0.002 1907.600003 0.001
10 1852.400004 0.002 1907.600003 0.002
20 1852.399998 -0.001 1907.599998 -0.001
30 1852.399997 -0.002 1907.599997 -0.002
40 1852.399998 -0.001 1907.599996 -0.002
50 1852.399996 -0.002 1907.599998 -0.001
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Frequency Error vs. Voltage

LTE Band 2
Voltage Channel Bandwidth: 1.4 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1850.700001 0.001 1909.300000 0.001
5 1850.700003 0.002 1909.300001 0.001
5.75 1850.700002 0.001 1909.300003 0.002

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 1.4 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 1850.700002 0.001 1909.300003 0.002
-20 1850.700002 0.001 1909.300002 0.001
-10 1850.700003 0.002 1909.300002 0.001
0 1850.700001 0.001 1909.300002 0.001
10 1850.700002 0.001 1909.300004 0.002
20 1850.699997 -0.002 1909.299997 -0.002
30 1850.699998 -0.001 1909.299996 -0.002
40 1850.699998 -0.001 1909.299997 -0.002
50 1850.699998 -0.001 1909.299998 -0.001
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Frequency Error vs. Voltage

LTE Band 2
Voltage Channel Bandwidth: 3 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1851.500003 0.002 1907.500002 0.001
5 1851.500003 0.002 1907.500002 0.001
5.75 1851.500002 0.001 1907.500004 0.002

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 3 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)

-30 1851.500003 0.002 1907.500003 0.001
-20 1851.500001 0.001 1907.500002 0.001
-10 1851.500002 0.001 1907.500002 0.001

0 1851.500001 0.001 1907.500004 0.002
10 1851.500002 0.001 1907.500001 0.001

20 1851.499996 -0.002 1907.499997 -0.002
30 1851.499998 -0.001 1907.499998 -0.001
40 1851.499998 -0.001 1907.499998 -0.001
50 1851.499997 -0.002 1907.499997 -0.002
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Frequency Error vs. Voltage

LTE Band 2
Voltage Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1852.500002 0.001 1907.500002 0.001
5 1852.500002 0.001 1907.500001 0.001
5.75 1852.500002 0.001 1907.500002 0.001

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 5 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 1852.500001 0.001 1907.500002 0.001
-20 1852.500001 0.001 1907.500001 0.001
-10 1852.500003 0.002 1907.500002 0.001
0 1852.500003 0.002 1907.500002 0.001
10 1852.500001 0.001 1907.500004 0.002
20 1852.499998 -0.001 1907.499999 -0.001
30 1852.499996 -0.002 1907.499998 -0.001
40 1852.499997 -0.002 1907.499997 -0.001
50 1852.499998 -0.001 1907.499997 -0.002
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Frequency Error vs. Voltage

LTE Band 2
Voltage Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1855.000003 0.001 1905.000003 0.002
5 1855.000004 0.002 1905.000003 0.001
5.75 1855.000003 0.002 1905.000002 0.001

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 10 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 1855.000002 0.001 1905.000002 0.001
-20 1855.000003 0.002 1905.000002 0.001
-10 1855.000004 0.002 1905.000004 0.002
0 1855.000002 0.001 1905.000004 0.002
10 1855.000002 0.001 1905.000002 0.001
20 1854.999998 -0.001 1904.999998 -0.001
30 1854.999999 -0.001 1904.999998 -0.001
40 1854.999998 -0.001 1904.999997 -0.002
50 1854.999998 -0.001 1904.999996 -0.002
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Frequency Error vs. Voltage

LTE Band 2
Voltage Channel Bandwidth: 15 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1857.500004 0.002 1902.500003 0.002
5 1857.500002 0.001 1902.500002 0.001
5.75 1857.500002 0.001 1902.500002 0.001

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 15 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 1857.500002 0.001 1902.500004 0.002
-20 1857.500001 0.001 1902.500001 0.001
-10 1857.500002 0.001 1902.500001 0.001
0 1857.500003 0.001 1902.500003 0.002
10 1857.500002 0.001 1902.500002 0.001
20 1857.499999 -0.001 1902.499998 -0.001
30 1857.499998 -0.001 1902.499999 -0.001
40 1857.499999 -0.001 1902.499998 -0.001
50 1857.499997 -0.002 1902.499998 -0.001
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Frequency Error vs. Voltage

LTE Band 2
Voltage Channel Bandwidth: 20 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1860.000002 0.001 1900.000003 0.002
5 1860.000004 0.002 1900.000003 0.002
5.75 1860.000003 0.001 1900.000003 0.001

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 20 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 1860.000003 0.001 1900.000004 0.002
-20 1860.000003 0.001 1900.000004 0.002
-10 1860.000002 0.001 1900.000001 0.001
0 1860.000003 0.001 1900.000003 0.001
10 1860.000002 0.001 1900.000001 0.001
20 1859.999998 -0.001 1899.999998 -0.001
30 1859.999998 -0.001 1899.999997 -0.001
40 1859.999997 -0.002 1899.999996 -0.002
50 1859.999997 -0.002 1899.999997 -0.001
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Frequency Error vs. Voltage

LTE Band 25
Voltage Channel Bandwidth: 1.4 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1850.700002 0.001 1914.300001 0.001
5 1850.700004 0.002 1914.300004 0.002
5.75 1850.700003 0.002 1914.300003 0.002

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 25
Channel Bandwidth: 1.4 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 1850.700004 0.002 1914.300002 0.001
-20 1850.700002 0.001 1914.300003 0.001
-10 1850.700004 0.002 1914.300004 0.002
0 1850.700001 0.001 1914.300003 0.001
10 1850.700003 0.002 1914.300002 0.001
20 1850.699998 -0.001 1914.299998 -0.001
30 1850.699997 -0.002 1914.299996 -0.002
40 1850.699998 -0.001 1914.299997 -0.002
50 1850.699998 -0.001 1914.299997 -0.002
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Frequency Error vs. Voltage

LTE Band 25
Voltage Channel Bandwidth: 3 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1851.500002 0.001 1913.500002 0.001
5 1851.500004 0.002 1913.500004 0.002
5.75 1851.500004 0.002 1913.500003 0.002

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 25
Channel Bandwidth: 3 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 1851.500002 0.001 1913.500003 0.002
-20 1851.500002 0.001 1913.500003 0.002
-10 1851.500003 0.001 1913.500004 0.002
0 1851.500004 0.002 1913.500002 0.001
10 1851.500001 0.001 1913.500003 0.002
20 1851.499999 -0.001 1913.499998 -0.001
30 1851.499997 -0.002 1913.499999 -0.001
40 1851.499998 -0.001 1913.499999 -0.001
50 1851.499996 -0.002 1913.499998 -0.001
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Frequency Error vs. Voltage

LTE Band 25
Voltage Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1852.500003 0.002 1912.500003 0.002
5 1852.500001 0.001 1912.500002 0.001
5.75 1852.500003 0.002 1912.500003 0.002

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 25
Channel Bandwidth: 5 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 1852.500002 0.001 1912.500003 0.002
-20 1852.500003 0.001 1912.500002 0.001
-10 1852.500001 0.001 1912.500002 0.001
0 1852.500003 0.002 1912.500001 0.001
10 1852.500002 0.001 1912.500002 0.001
20 1852.499997 -0.001 1912.499997 -0.002
30 1852.499996 -0.002 1912.499998 -0.001
40 1852.499998 -0.001 1912.499998 -0.001
50 1852.499997 -0.002 1912.499996 -0.002
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Frequency Error vs. Voltage

LTE Band 25
Voltage Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1855.000004 0.002 1910.000001 0.001
5 1855.000002 0.001 1910.000002 0.001
5.75 1855.000002 0.001 1910.000002 0.001

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 25
Channel Bandwidth: 10 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 1855.000002 0.001 1910.000004 0.002
-20 1855.000001 0.001 1910.000003 0.002
-10 1855.000001 0.001 1910.000004 0.002
0 1855.000003 0.002 1910.000002 0.001
10 1855.000002 0.001 1910.000003 0.002
20 1854.999996 -0.002 1909.999996 -0.002
30 1854.999996 -0.002 1909.999998 -0.001
40 1854.999999 -0.001 1909.999997 -0.001
50 1854.999998 -0.001 1909.999997 -0.002
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Frequency Error vs. Voltage

LTE Band 25
Voltage Channel Bandwidth: 15 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1857.500004 0.002 1907.500002 0.001
5 1857.500001 0.001 1907.500002 0.001
5.75 1857.500003 0.002 1907.500004 0.002

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 25
Channel Bandwidth: 15 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 1857.500003 0.002 1907.500002 0.001
-20 1857.500003 0.001 1907.500001 0.001
-10 1857.500003 0.002 1907.500003 0.002
0 1857.500002 0.001 1907.500003 0.002
10 1857.500001 0.001 1907.500002 0.001
20 1857.499997 -0.002 1907.499999 -0.001
30 1857.499999 -0.001 1907.499996 -0.002
40 1857.499996 -0.002 1907.499997 -0.001
50 1857.499998 -0.001 1907.499997 -0.002
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Frequency Error vs. Voltage

LTE Band 25
Voltage Channel Bandwidth: 20 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 1860.000002 0.001 1905.000003 0.001
5 1860.000003 0.002 1905.000004 0.002
5.75 1860.000003 0.002 1905.000003 0.002

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 25
Channel Bandwidth: 20 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 1860.000004 0.002 1905.000004 0.002
-20 1860.000004 0.002 1905.000001 0.001
-10 1860.000001 0.001 1905.000002 0.001
0 1860.000004 0.002 1905.000003 0.002
10 1860.000003 0.002 1905.000003 0.001
20 1859.999998 -0.001 1904.999997 -0.001
30 1859.999998 -0.001 1904.999997 -0.002
40 1859.999997 -0.002 1904.999999 -0.001
50 1859.999998 -0.001 1904.999999 -0.001
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44 Occupied Bandwidth Measurement
441 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. Use OBW measurement
function of Spectrum analyzer to measure 99 % occupied bandwidth.

44.2 Test Setup

Communication ]
Simulator Power Splitter I: Spectrum Analyzer
20dB Attenuation
EUT PAD
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4.4.3 Test Result

Occupied Bandwidth

WCDMA Band 2

Channel

Frequency (MHz)

99% Occupied Bandwidth (MHz)

WCDMA

HSDPA HSUPA

9262

1852.4 4.13

4.13 4.13

9400

1880.0 4.15

4.15 4.15

9538

1907.6 4.15

413 4.16

Spectrum Plot of Worst Value

WCDMA

HSDPA

25 Retas gam Aft 3048

RBW 51 kHz [T1] MP MAXH

RBW 51 kHz [T1] MP MAXH

Offset 15 dB

Warker 1 [T1] Warker 1 [T1]

VBW 150 kHz 1876 dBm VBW 150 kHz 19.55 dBm
SWT368ms 1.90853 GHz 3. ReT35 dBm Att 3048 SWT 368 ms 1.88060 GHz
oBwW 415 MKz Offset 15 d8 0BW 415 WHz

Temp 1[T1 0BW] Temp 1 [T1 0BW]
528 dBm 1 10.70 dBm
1.80551 GHz 187793 GHiz

Temp 2[T1 0BV Temp 2 [T1 OBV
534 dBm 8.14 dBm
1.90965 GHz 1.86208 GHiz

bt

] i

T T T
Center 1.5076 GHz

1 MHz/

T
Span 10 MHz

- T T T T T T T [ouneaul - i T T T T [Buneaul
Center 1.9076 GHz 1 WHzi Span 10 MHz Center 1.88 GHz 1 WHz Span 10 MHz
RBW 51 iz TIMPMAXH e oy
VBW 150 kHz 20.45 dBm
a5 Ref35dBm Att 3048 SWT 368 ms 1.90673 GHz
Offset 15 d8 0BW 4,16 MHz
Temp 1 [T1 0BW]
1 1120 dBm
1.90551 GHz
e ———y Temp 2 [T1 0BW]
T‘rwﬂ WQ‘Z 1131 dBm
1.50968 GHz
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LTE Band 2, Channel Bandwidth 1.4MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18607 1850.7 1.09 1.09 1.09
18900 1880.0 1.09 1.09 1.09
19193 1909.3 1.09 1.09 1.09
LTE Band 2, Channel Bandwidth 3MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18615 1851.5 2.70 2.69 2.70
18900 1880.0 2.70 2.69 2.70
19185 1908.5 2.70 2.69 2.70
LTE Band 2, Channel Bandwidth 5MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18625 1852.5 4.49 4.49 4.49
18900 1880.0 4.49 4.49 4.49
19175 1907.5 4.49 4.49 4.49
LTE Band 2, Channel Bandwidth 10MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18650 1855.0 8.95 8.96 8.95
18900 1880.0 8.95 8.96 8.95
19150 1905.0 8.96 8.96 8.95
LTE Band 2, Channel Bandwidth 15MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18675 1857.5 13.45 13.44 13.43
18900 1880.0 13.45 13.44 13.44
19125 1902.5 13.47 13.46 13.45
LTE Band 2, Channel Bandwidth 20MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18700 1860.0 17.91 17.92 17.92
18900 1880.0 17.91 17.94 17.93
19100 1900.0 17.96 17.97 17.97
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Spectrum Plot of Worst Value

KEYSIGHT l‘[mm‘ RF e
Coupling: DC
> Aign: Off

InputZ 50 Q
Corrections: Off Gate: Off
Freq Ref: It (S)

1.4MHz / 16QAM

Atten: 30 dB Trig: Free Run Center Freq: 1.850700000 GHz

AvglHold: 1/1

#IF Gain: Low Radio Std: None

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

Center 1.851 GHz
#Res BW 30.000 kHz

Occupied Bandwidth
1.0887 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

.
.

#Video BW 100.00 kHz* Span 3 MHz|

#Sweep 300 ms (1001 pts)

Total Power 22.9dBm

834 Hz % of OBW Power
1.215 MHz xdB

99.00 %
-26.00 dB

STATUS.

KEYSIGHT Input RE
Coupling: DC
Align: Off

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

3MHz / 64QAM

Atten: 30 dB Trig: Free Run

#IF Gain: Low

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

Center 1.852 GHz
#Res BW 62.000 kHz

2 Metrics

Occupied Bandwidth
2.7024 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz*

Total Power

1.971kHz % of OBW Power
2.920 MHz xdB

STATUS

(Center Freq: 1.851500000 GHz
off AvglHold: 1/1
Radio Std: None

#Sweep 300 ms (1001 pts)

22.5dBm

99.00 %
-26.00dB

Spectrum Analyzer 1

Occupied BW

KEYSIGHT Input RE
Coupling: DC
‘Align: Off

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

5MHz / 64QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Loy

Center Freq: 1.907500000 GHz
AvglHold: 1/1
Radio Std: None

NFE: Adaptive

Scale/Div 10.0 dB

IS e s

Center 1.908 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
4.4926 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

GRS

#Video BW 300.00 kHz* Span 10 MHz

#Sweep 300 ms (1001 pts),

Total Power

407 Hz % of OBW Power
4.797 MHz xdB

22.1dBm

99.00 %
-26.00 dB

STATUS.

KEYSIGHT |{(‘DU1.‘ RF e
Coupling: DC
HE > |niign: Off

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

10MHz / 16QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

/

/
Mty L bt

Center 1.905 GHz
#Res BW 200.00 kHz

Occupied Bandwidth
8.9597 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

2.070 kHz % of OBW Power
9.500 MHz xdB

STATUS

Center Freq: 1.905000000 GHz
AvglHold: 1/1
Radio Std: None

bbbl b L

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

21.7 dBm

99.00 %
-26.00 dB

Spectrum Analyzer 1
Occupied BW
KEYSIGHT L['Dul‘ RF o
Soupling:
RL o> lign: Off

1+

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

15MHz / QPSK

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

Center Freq: 1.902500000 GHz
AvglHold: 1/1
Radio Std: None

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

Center 1.903 GHz
#Res BW 300.00 kHz

2 Metrics.

Occupied Bandwidth
13.468 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz* Span 30 MHz|

#Sweep 300 ms (1001 pts),

Total Power
% of OBW Power
xdB

22.8dBm

99.00 %
-26.00 dB

3.669 kHz
14.26 MHz

STATUS.

Spectrum Analyzer 1

Occupied BW

KEYSIGHT |['Dul‘ RF o
Coupling

RL o= ign: Off

]+

inputZ 50 Q
Corections: Off
Freq Ref: Int (S)

20MHz / 64QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

Center 1.9 GHz
#Res BW 430.00 kHz

2 Metrics.

Occupied Bandwidth
17.969 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.3000 MHz*

Total Power

-15.892 kHz % of OBW Power
xdB

19.06 MHz

STATUS

Center Freq; 1.900000000 GHz
AvglHold: 1/1
Radio Std: None

#Sweep 300 ms (1001 pts),

21.8dBm

99.00 %
-26.00 dB
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LTE Band 25, Channel Bandwidth 1.4MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26047 1850.7 1.09 1.09 1.09
26365 1882.5 1.09 1.09 1.09
26683 1914.3 1.09 1.09 1.09
LTE Band 25, Channel Bandwidth 3MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26055 1851.5 2.70 2.69 2.70
26365 1882.5 2.70 2.70 2.70
26675 1913.5 2.70 2.70 2.70
LTE Band 25, Channel Bandwidth 5MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26065 1852.5 4.49 4.49 4.49
26365 1882.5 4.48 4.49 4.49
26665 1912.5 4.49 4.49 4.49
LTE Band 25, Channel Bandwidth 10MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26090 1855.0 8.95 8.95 8.95
26365 1882.5 8.96 8.96 8.95
26640 1910.0 8.95 8.95 8.95
LTE Band 25, Channel Bandwidth 15MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26115 1857.5 13.45 13.44 13.44
26365 1882.5 13.44 13.43 13.43
26615 1907.5 13.44 13.43 13.43
LTE Band 25, Channel Bandwidth 20MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26140 1860.0 17.91 17.93 17.93
26365 1882.5 17.91 17.92 17.93
26590 1905.0 17.92 17.94 17.93
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Spectrum Plot of Worst Value

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT [nput R
Coupling. DC
RL Align: Off

1 Graph
Scale/Div 10.0 dB

Center 1.851 GHz
#Res BW 30.000 kHz

Occupied Bandwidth
1.0900 MHz

Transmit Freq Error
x dB Bandwidth

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

1.4MHz / 16QAM

Atten: 30 dB Trig: Free Run

Gate: Off
#IF Gain: Low

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 100.00 kHz*

Total Power

-230 Hz
1.218 MHz xdB

STATUS.

% of OBW Power

Center Freq: 1.850700000 GHz
AvglHold: 1/1

Radio Std: None

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

23.2dBm

99.00 %
-26.00 dB

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

Coupling: DC
Align: Off

3MHz / 64QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

Avg|Ho

NFE: Adaptive

Scale/Div 10.0 dB

Center 1.852 GHz
#Res BW 62.000 kHz

2 Metrics

Occupied Bandwidth
2.7026 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz*

Total Power

2222 kHz % of OBW Power
xdB

2.912 MHz

STATUS

Center Freq: 1.851500000 GHz

Id: 111

Radio Std: None

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

22.6dBm

99.00 %
-26.00dB

Spectrum Analyzer 1

Occupied BW

KEYSIGHT Input RE
Coupling: DC
‘Align: Off

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

5MHz / 64QAM

Atten: 30 dB Trig: Free Run

#IF Gain: Loy

NFE: Adaptive

bbb

Center 1.883 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
4.4921 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz*

Total Power

2.421 kHz
4.806 MHz xdB

STATUS.

% of OBW Power

Center Freq: 1.882500000 GHz
AvglHold: 1/1
Radio Std: None

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

22.3dBm

99.00 %
-26.00 dB

KEYSIGHT Input RE
Coupling: DC
Align: Off

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

10MHz / QPSK

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

NFE: Adaptive

Center 1.883 GHz
#Res BW 200.00 kHz

2 Metrics.

Occupied Bandwidth
8.9552 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

9.235 kHz % of OBW Power
9.500 MHz xdB

STATUS

Center Freq: 1.882500000 GHz
Avg|Hold: 1
Radio Std: None

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

23.0dBm

99.00 %
-26.00 dB

KEYSIGHT Input RF
RL Coupling: DC
Align: Off

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

Atten: 30 dB Trig: Free Run

#IF Gain: Low

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

Center 1.858 GHz
#Res BW 300.00 kHz

2 Metrics.

Occupied Bandwidth
13.451 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

9.499 kHz
14.25 MHz xdB

STATUS.

% of OBW Power

Center Freq: 1.857500000 GHz
AvglHold: 1/1
Radio Std: None

Span 30 MHz
#Sweep 300 ms (1001 pts),

23.1dBm

99.00 %
-26.00 dB

Spectrum Analyzer 1
Occupied BW
KEYSIGHT [nput RF
RL Coupling: DC
Align: Off

]+

inputZ 50 Q
Corections: Off Gate: Off
Freq Ref: Int (S)

20MHz / 16QAM

Atten: 30 dB Trig: Free Run

#IF Gain: Low

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

Center 1.905 GHz
#Res BW 430.00 kHz

2 Metrics.

Occupied Bandwidth
17.935 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.3000 MHz*

Total Power

-9.319 kHz % of OBW Power
19.02 MHz xdB

STATUS

Center Freq: 1.905000000 GHz
Avg|Hold: 1
Radio Std: None

Span 40 MHz|
#Sweep 300 ms (1001 pts),

21.8dBm

99.00 %
-26.00 dB
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26dB Bandwidth

WCDMA Band 2

Channel

Frequency (MHz)

26dBc Bandwidth (MHz)
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HSUPA
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4.69
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4.72

Spectrum Plot of Worst Value
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LTE Band 2, Channel Bandwidth 1.4MHz
26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18607 1850.7 1.22 1.22 1.21
18900 1880.0 1.21 1.22 1.22
19193 1909.3 1.22 1.22 1.21
LTE Band 2, Channel Bandwidth 3MHz
26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18615 1851.5 2.91 2.93 2.92
18900 1880.0 2.91 2.92 2.92
19185 1908.5 2.92 2.93 2.92
LTE Band 2, Channel Bandwidth 5MHz
26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18625 1852.5 4.80 4.80 4.79
18900 1880.0 4.79 4.81 4.80
19175 1907.5 4.79 4.79 4.80
LTE Band 2, Channel Bandwidth 10MHz
26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18650 1855.0 9.51 9.51 9.50
18900 1880.0 9.49 9.50 9.50
19150 1905.0 9.51 9.50 9.51
LTE Band 2, Channel Bandwidth 15MHz
26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18675 1857.5 14.26 14.26 14.24
18900 1880.0 14.24 14.26 14.23
19125 1902.5 14.26 14.26 14.25
LTE Band 2, Channel Bandwidth 20MHz
26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18700 1860.0 19.01 19.02 19.02
18900 1880.0 19.02 19.02 19.02
19100 1900.0 19.08 19.05 19.06
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Spectrum Plot of Worst Value

Spectrum Analyzer 1
Occupied BW
KEYSIGHT |‘['pu1‘ RF e
Coupling: DC
R o= Lign: of

+

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

1.4MHz / 64QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

Avg|Hol

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

Center 1.88 GHz
#Res BW 30.000 kHz

Occupied Bandwidth
1.0877 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

y

#Video BW 100.00 kHz*

Total Power

421 Hz
1.217 MHz

% of OBW Power
xdB

STATUS.

Center Freq: 1.880000000 GHz

Id: 1/1

Radio Std: None

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

23.0dBm

99.00 %
-26.00 dB

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

Coupling: DC
Align: Off

3MHz / 16QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

NFE: Adaptive

Scale/Div 10.0 dB

Center 1.852 GHz
#Res BW 62.000 kHz

2 Metrics

Occupied Bandwidth
2.6940 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz*

Total Power
% of OBW Power
xdB

STATUS

Center Freq: 1.851500000 GHz

AvglHold: 1/1

Radio Std: None

#Sweep 300 ms (1001 pts)

22.4dBm

99.00 %
-26.00dB

Spectrum Analyzer 1

Occupied BW

KEYSIGHT Input RE
Coupling: DC
‘Align: Off

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

5MHz / 16QAM

Atten: 30 dB Trig: Free Run
off

#IF Gain: Loy

NFE: Adaptive

Ll ettt

Center 1.88 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
4.4861 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz*

Total Power

% of OBW Power
xdB

2.417 kHz
4.806 MHz

STATUS.

Center Freq: 1.380000000 GHz
AvglHold: 1/1
Radio Std: None

#Sweep 300 ms (1001 pts),

22.1dBm

99.00 %
-26.00 dB

KEYSIGHT Input RE
Coupling: DC
Align: Off

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

10MHz / 16QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

NFE: Adaptive

ko btk

Center 1.855 GHz
#Res BW 200.00 kHz

2 Metrics.

Occupied Bandwidth
8.9553 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

3.670 kHz
9.511 MHz

% of OBW Power
xdB

STATUS

Center Freq: 1.855000000 GHz

AvglHold: 1/1

Radio Std: None

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

21.9dBm

99.00 %
-26.00 dB

KEYSIGHT Input RF
RL Coupling: DC
Align: Off

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

Atten: 30 dB Trig: Free Run
te: Off

#IF Gain: Low

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

Center 1.903 GHz
#Res BW 300.00 kHz

2 Metrics.

Occupied Bandwidth
13.458 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

% of OBW Power
xdB

7.480 kHz
14.26 MHz

STATUS.

Center Freq: 1.902500000 GHz
AvglHold: 1/1
Radio Std: None

Span 30 MHz
#Sweep 300 ms (1001 pts),

21.8dBm

99.00 %
-26.00 dB

Spectrum Analyzer 1
Occupied BW
KEYSIGHT [nput RF
RL Coupling: DC
Align: Off

]+

inputZ 50 Q
Corections: Off
Freq Ref: Int (S)

20MHz / QPSK

Atten: 30 dB Trig: Free Run

#IF Gain: Low

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

#Res BW 430.00 kHz
2 Metrics.

Occupied Bandwidth
17.956 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.3000 MHz*

Total Power

% of OBW Power
xdB

-16.727 kHz
19.08 MHz

STATUS

Center Freq; 1.900000000 GHz
AvglHold: 1/1

Radio Std: None

Span 40 MHz|
#Sweep 300 ms (1001 pts),

22.6dBm

99.00 %
-26.00 dB
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LTE Band 25, Channel Bandwidth 1.4MHz

26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26047 1850.7 1.21 1.22 1.22
26365 1882.5 1.21 1.22 1.22
26683 1914.3 1.21 1.21 1.21
LTE Band 25, Channel Bandwidth 3MHz
26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26055 1851.5 2.91 2.92 2.91
26365 1882.5 2.93 2.92 2.91
26675 1913.5 2.92 2.92 2.93
LTE Band 25, Channel Bandwidth 5MHz
26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26065 1852.5 4.81 4.80 4.79
26365 1882.5 4.80 4.79 4.81
26665 1912.5 4.79 4.79 4.81
LTE Band 25, Channel Bandwidth 10MHz
26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26090 1855.0 9.50 9.50 9.50
26365 1882.5 9.50 9.51 9.50
26640 1910.0 9.48 9.51 9.52
LTE Band 25, Channel Bandwidth 15MHz
26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26115 1857.5 14.25 14.25 14.26
26365 1882.5 14.24 14.23 14.23
26615 1907.5 14.26 14.26 14.23
LTE Band 25, Channel Bandwidth 20MHz
26dBc Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26140 1860.0 19.02 19.03 19.03
26365 1882.5 19.01 19.03 19.03
26590 1905.0 19.03 19.02 19.07
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Spectrum Plot of Worst Value

Spectrum Analyzer 1
Occupied BW
KEYSIGHT |‘['pu1‘ RF e
Coupling: DC
R o= Lign: of

1 Graph
Scale/Div 10.0 dB

1.4MHz / 64QAM

InputZ 50 Q Aften: 30 dB
Corrections: Off
Freq Ref: It (S)

NFE: Adaptive

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

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

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

T O ]

Center 1.851 GHz
#Res BW 30.000 kHz

Occupied Bandwidth

1.0875 MHz

Transmit Freq Error
x dB Bandwidth

#Video BW 100.00 kHz*

0700000 GHz

Span 3 MHz|

#Sweep 300 ms (1001 pts)

Total Power

197 Hz % of OBW Power
1.218 MHz xdB

STATUS.

23.1dBm

99.00 %
-26.00 dB

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

Coupling: DC
Align: Off

3MHz / 64QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

Avg|Ho

NFE: Adaptive

Scale/Div 10.0 dB

I—D———_

Center 1.914 GHz
#Res BW 62.000 kHz

2 Metrics

Occupied Bandwidth
2.7004 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz*

Total Power
% of OBW Power
xdB

STATUS

Center Freq: 1.913500000 GHz

Id: 111

Radio Std: None

#Sweep 300 ms (1001 pts)

22.3dBm

99.00 %
-26.00dB

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RE
Coupling: DC
Align: Off

Center 1.853 GHz
#Res BW 100.00 kHz

Occupied Bandwidth

4.4851 MHz

Transmit Freq Error
x dB Bandwidth

5MHz / QPSK

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

Aften: 30 dB Trig: Free Run
AvglHold: 1/1

#IF Gain: Loy Radio Std: None

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

Center Freq: 1.852500000 GHz

R e

#Video BW 300.00 kHz*

Span 10 MHz

#Sweep 300 ms (1001 pts),

Total Power

5.185 kHz % of OBW Power
4.810 MHz xdB

STATUS.

23.4dBm

99.00 %
-26.00 dB

KEYSIGHT Input RE
Coupling: DC
Align: Off

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

10MHz / 64QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

NFE: Adaptive

Center 1.91 GHz
#Res BW 200.00 kHz

2 Metrics.

Occupied Bandwidth
8.9474 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

309 Hz % of OBW Power
9.517 MHz xdB

STATUS

Center Freq: 1.910000000 GHz
AvglHold: 1/1
Radio Std: None

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

21.8dBm

99.00 %
-26.00 dB

KEYSIGHT Input RF
RL Coupling: DC
Align: Off

1 Graph
Scale/Div 10.0 dB

Center 1.858 GHz
#Res BW 300.00 kHz

2 Metrics.

Occupied Bandwidth

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

Aten: 30 dB Trig: Free Run
AvglHold: 1/1

#IF Gain: Low Radio Std: None

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Center Freq: 1.857500000 GHz

Span 30 MHz|

#Sweep 300 ms (1001 pts),

13.438 MHz

11.473 kHz
14.26 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
xdB

22.1dBm

99.00 %
-26.00 dB

STATUS.

Spectrum Analyzer 1
Occupied BW
KEYSIGHT [nput RF
RL Coupling: DC
Align: Off

]+

inputZ 50 Q
Corections: Off
Freq Ref: Int (S)

20MHz / 64QAM

Atten: 30 dB Trig: Free Run

#IF Gain: Low

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

Center 1.905 GHz
#Res BW 430.00 kHz

2 Metrics.

Occupied Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.3000 MHz*

17.933 MHz

Transmit Freq Error
x dB Bandwidth

-15.460 kHz
19.07 MHz

Total Power

% of OBW Power
xdB

STATUS

Center Freq: 1.905000000 GHz
Avg|Hold: 1
Radio Std: None

Span 40 MHz|
#Sweep 300 ms (1001 pts),

21.5dBm

99.00 %
-26.00 dB
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4.5 Band Edge Measurement
4.51 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.

4.5.2 Test Setup

Communication ]
Simulator Power Splitter I: Spectrum Analyzer
20dB Attenuation
EUT PAD

4.5.3 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 10MHz. RB of the spectrum is
51kHz and VB of the spectrum is 150kHz (WCDMA / HSDPA / HSUPA).

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

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

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

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

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

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

i. Record the max trace plot into the test report.
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4.5.4 Test Results
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LTE Band 2, Channel Bandwidth 1.4MHz
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LTE Band 2, Channel Bandwidth 5MHz
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LTE Band 2, Channel Bandwidth 10MHz
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LTE Band 2, Channel Bandwidth 15MHz
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LTE Band 25, Channel Bandwidth 3MHz
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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
20dB Attenuation
EUT PAD

4.6.3 Test Procedures

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

WCDMA Band 2
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Spectrum Plot of Worst Value
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LTE Band 2, Channel Bandwidth 1.4MHz

Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18607 1850.7 4.00 5.33 5.58
18900 1880.0 4.04 5.42 5.53
19193 1909.3 3.88 4.82 5.07
LTE Band 2, Channel Bandwidth 3MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18615 1851.5 3.60 5.46 5.52
18900 1880.0 3.83 5.38 5.45
19185 1908.5 3.71 4.95 5.09
LTE Band 2, Channel Bandwidth 5MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18625 1852.5 3.74 5.49 5.60
18900 1880.0 3.70 5.48 5.53
19175 1907.5 3.71 4.95 5.00
LTE Band 2, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18650 1855.0 3.92 5.53 5.51
18900 1880.0 3.87 5.26 5.38
19150 1905.0 3.61 4.32 4.32
LTE Band 2, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18675 1857.5 3.95 5.41 5.62
18900 1880.0 3.69 5.17 5.34
19125 1902.5 3.35 4.06 4.15
LTE Band 2, Channel Bandwidth 20MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18700 1860.0 3.75 5.27 5.50
18900 1880.0 3.50 5.10 5.23
19100 1900.0 3.49 4.55 4.63
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Spectrum Plot of Worst Value
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LTE Band 25, Channel Bandwidth 1.4MHz

Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26047 1850.7 3.61 4.42 4.47
26365 1882.5 3.85 4.71 4.77
26683 1914.3 3.69 4.38 4.39
LTE Band 25, Channel Bandwidth 3MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26055 1851.5 3.53 4.28 4.41
26365 1882.5 3.70 4.87 5.04
26675 1913.5 3.64 4.40 4.35
LTE Band 25, Channel Bandwidth 5MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26065 1852.5 3.77 4.26 4.43
26365 1882.5 4.03 5.03 5.14
26665 1912.5 3.51 4.34 4.40
LTE Band 25, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26090 1855.0 4.09 4.53 4.84
26365 1882.5 4.37 5.45 5.45
26640 1910.0 3.97 5.08 5.12
LTE Band 25, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26115 1857.5 3.98 4.73 4.83
26365 1882.5 4.16 5.16 5.39
26615 1907.5 3.64 4.39 4.51
LTE Band 25, Channel Bandwidth 20MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26140 1860.0 3.74 4.34 4.01
26365 1882.5 3.84 5.20 5.57
26590 1905.0 3.58 4.22 4.48
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4.7 Conducted Spurious Emissions

4.71 Limits of Conducted Spurious Emissions Measurement

The 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. The emission limit equal to —13dBm.

4.7.2 Test Setup

Communication
Simulator

Power Splitter

—

Spectrum Analyzer

?

EUT

20dB Attenuation

PAD

4.7.3 Test Procedure

a. The EUT makes a phone call to the communication simulator. All measurements were done at low, middle

and high operational frequency range.

b. Measuring frequency range is from 9kHz to 26.5GHz or 27GHz. 20dB attenuation pad is connected with
spectrum. RBW=1MHz and VBW=3MHz is used for conducted emission measurement.
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4.7.4 Test Results
WCDMA
Channel 9262 (1852.4MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~10GHz
RBW 1 MHz [T1] RM VEW Marker 1[T1] RBW 1 MHz [T1] RM VEW Marker 1[T1]
VBW 3 MHz -20.19 dBm VBW 3 MHz 23.83 dBm
35 Ref 35 dBm Att 30 dB SWT 3.04 ms 9.000000 kHz 35 Ref 35 dBm Att 30 dB SWT 15 ms 1.855000 GHz
Offset 15 dB OﬂselHSdB

D1-13.00dBm

- D1 13|00 dBm

\ VROV VOO P SO ST SR SOTRNP TR ol WWNWNMM “thamibacol

854 T T T T T T T T 554 T T T T T T T T T [BUREAU ]
Start 9 kHz 99.9991 MHz/ Stop 1 GHz Start 1 GHz 900 MHZ/ Stop 10 GHz
Frequency Range : 10GHz~26.5GHz
RBW 1 MHz [T1] RM VEW
VBW 3 MHz Marker 171 -35.21 dBm
25- Ref 25 dBm Att 20 dB SWT 4128 ms 25.565000 GHz
Offset 15 dB

- D1-13.00dBm

o by S
Ip——

AT o e N

! [BUREAU ]
Start 10 GHz Stop 26.5 GHz
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WCDMA
Channel 9400 (1880.0MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~10GHz
RBW 1 MHz [T1] RM VEW Marker 1[T1] RBW 1 MHz [T1] RM VEW Marker 1[T1]
VBW3 Mz -18.08 dBm VBW3 Mz 2410 dBm
35 Ref35dBm Att 30dB SWT 1.68 ms 9.000000 kHz 35 Ref 35 dBm Att 30dB SWT 15 ms 1.885000 GHz
Offset 15 dB Offset 15 dB
:
D1-13.00 dBm Dl-lSlLC dBm
Sty Lotk btk el P, Yoy PN s acaf o, o MMWWWWWW
854 T T T T T T T T 55 T T T T T T T T T [BUREAU ]
Start 9 kHz 99.9991 MHz/ Stop 1 GHz Start 1 GHz 900 MHZ/ Stop 10 GHz

Frequency Range : 10GHz~26.5GHz

RBW 1 MHz [T1] RM VEW

VBW 3 MHz
25 Ref25d8m Att 20 dB SWT 41.28 ms
Offset 15 dB
D1-13.00dBm
il W‘MM‘,JWW
TSP ot JONN Y prr V-

bt e
78 T T T T T T T T

Start 10 GHz 1.65 GHz/ Stop 26.5 GHz

Marker 1[T1]
-35.54 dBm
25.922500 GHz
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WCDMA
Channel 9538 (1907.6MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~10GHz
RBW 1 MHz [T1] RM VEW Marker 1[T1] RBW 1 MHz [T1] RM VEW Marker 1[T1]
VBW3 Mz -17.76 dBm VBW3 Mz 23.90 dBm
35 Ref 35 dBm Alt 30 dB SWT 3.04 ms 9.000000 kHz 35 Ref 35 dBm Att 30 4B SWT 15 ms 1.900000 GHz
Offset 15 dB Offset 15 dB
:
D1-13.00 dBm D1-13p0 dBm
T o e aaind i o A MWWWMWW
854 i T T i i i T 55 i T T i T T i T m
Start 9 kHz 99.9991 MHz/ Stop 1 GHz Start 1 GHz 900 MHZ/ Stop 10 GHz

Frequency Range : 10GHz~26.5GHz

RBW 1 MHz [T1] RM VEW
VBW 3 MHz
2. Ref25 dBm At 2048 SWT 41.28 ms
Offset 15 dB
D1-13.00dBm
T
o, it
WJ TN R RTIA TG Nt o PP AT T i f ST
ey NS
78 T T T T T T T
Start 10 GHz 1.65 GHz/ Stop 26.5 GHz

Marker 1[T1]
-35.75 dBm
25.730000 GHz
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HSDPA
Channel 9262 (1852.4MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~10GHz
RBW 1 MHz [T1] RM VEW Marker 1[T1] RBW 1 MHz [T1] RM VEW Marker 1[T1]
VBW3 Mz -18.00 dBm VBW3 Mz 24.02 dBm
35 Ref35dBm Att 30dB SWT 3.04 ms 9.000000 kHz 35 Ref 35 dBm Att 30dB SWT 15 ms 1.855000 GHz
Offset 15 dB Offset 15 dB
:
D1-13.00 dBm D1 -13|00 dBm
" ot et Atrasdancdh L T T T LY MJWWMM‘WMWMWWWW
854 i T T i i i i T 55 i T T i T T i T T m
Start 9 kHz 99.9991 MHz/ Stop 1 GHz Start 1 GHz 900 MHZ/ Stop 10 GHz
Frequency Range : 10GHz~26.5GHz
RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 3 MHz 3615 dBm
25- Ref 25 dBm Att 20 dB SWT 41.28 ms 25.730000 GHz

Offset 15 dB

D1-13.00dBm
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