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ii. The battery model number has
been revised.

iii. AC adapter accessories devices
information has been added.

iv. The Test report number of page
format is corrected.

v. RSSs version standard have been
added to the cover page.

vi. Justification statement of accessory
devices is included at section 1.5.

1.0. Summary of Test Results

FCC Clause ISED Clause Test Item Results Remarks

2.1046 RSS-Gen 6.12 Pass | Meet the requirement of limit
27.50(d)(6) RSS-139 4.1 Conducted RF Output Power
27.50(d)(5) | RSS-1396.5 | Peak-to-Average Power Ratio | 'ass | Meettherequirement of limit

2.1049 Occupied Bandwidth (26dBc, Pass | Meet the requirement of limit
27.53(h)(3) | Ro>Gen66 99%)

22.;05545 RSS-139 6.4 Frequency Stability Pass | Meet the requirement of limit

2.1051 RSS-Gen 6.13 | Band Edge Conducted Spurious Pass | Meet the requirement of limit

27.53(h)(1)(3) | RSS-139 6.6 Emission

2.1051 RSS-Gen 6.13 Conducted Spurious Emissions Pass | Meet the requirement of limit
27.53(h)(1) | RSS-1396.6 P

2.1053 RSS-139 6.6 Radiated Spurious Emission Pass | Meet the requirement of limit

27.53 (h)

2.1049 RSS.139 6.5 Equivalent Isotropically Pass Meet the requirement of limit

27.50(d)(4) ) Radiated Power (EIRP)

1.1. Measurement Uncertainty
Measurement Frequency Expended Uncertainty (k=1.96) (%)

) o 30MHz ~ 200MHz 5.01

Radiated Emissions up to 1 GHz
200MHz ~ 1000MHz 5.01
1GHz ~ 18GHz 5.01

Radiated Emissions above 1 GHz
18GHz ~ 25GHz 5.01

1.2. Equipment List
Description Model Serial Number | Calibration Date | Calibration Due Date

Broadband ATE 1

Wideband Radio Communication Tester CMWS500 154550 14-Feb-17 14-Feb-19
Signal Analyzer FSV40 101431 13-Jul-17 12-Jul-19
Chamber SH-641 92002651 6-Mar-17 6-Mar-18
Power Supply 6621A US37370810 5-Jun-17 5-Jun-18
Radiated Emission
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Drg Horn Freq. SAS-571 719 18-Jul-17 18-Jul-19
Drg Horn Freq. SAS-571 720 2-Mar-17 2-Mar-19
Power Supply 6032A 2615A01178 6-Jun-17 6-Jun-18
Microwave Signal Generator SMP04 100127 19-Jul-17 18-Jul-18
Emi Test Receiver ESIB26 100336 13-Jul-17 12-Jul-18
Signal Analyzer FSV40 101103 18-Jul-17 17-Jul-18
5m Semi-Anechoic Chamber S800-HX J2308 Not Required Not Required
Bilog Antenna CBL6112B 2950 23-Feb-16 23-Feb-18
BILOG ANTENNA CBL6112B 2964 3-Feb-17 3-Feb-18
BROAD-BAND HORN ANTENNA BBHA9170 | BBHA9170143 20-Mar-17 10-Apr-18
DATA LOGGER SDL500 A.016776 18-Mar-17 18-Mar-18
LOOP ANTENNA 6502 208416 27-Jul-17 27-Jul-18
SYSTEM CONTROLLER SC104V 050806-1 Not Required Not Required
TURNTABLE FLUSH MOUNT 2M FM2011 NA Not Required Not Required
ANTENNA POSITIONING TOWER TLT2 NA Not Required Not Required
18 - 40GHz PREAMPLIFIER BBV9721 9721-007 Not Required Not Required
PREAMPLIFIER (I))1A1'\g|_> 361 Not Required Not Required
Wideband Radio Communication Tester | CMW500 153174 9-Jan-2017 9-Jan-2019

1.3. General Information

General Description of EUT

Product

LEX L11 Mission Critical LTE Device

Brand Motorola Solutions

Test Model LEX L11n

Power Supply Rating | 3.7Vdc (Battery), 5Vdc (Adapter)
Mode of operation LTE Band 4

Modulation Type

QPSK, 16QAM

Operating Frequency

Channel Bandwidth 1.4MHz

1710.7MHz~1754.3MHz

Channel Bandwidth 3MHz

1711.5MHz~1753.5MHz

Channel Bandwidth 5MHz

1712.5MHz~1752.5MHz

LTE Band 4 -
Channel Bandwidth 10MHz

1715.0MHz~1750.0MHz

Channel Bandwidth 15MHz

1717.5MHz~1747.5MHz

Channel Bandwidth 20MHz

1720.0MHz~1745.0MHz

Max. EIRP Power

Channel Bandwidth 1.4MHz

25.104dBm (0.324W)

Channel Bandwidth 3MHz

25.24dBm (0.334W)

LTE Band 4 | Channel Bandwidth 5MHz

25.161dBm (0.328W)

QPSK Channel Bandwidth 10MHz

25.189dBm (0.330W)

Channel Bandwidth 15MHz

25.419dBm (0.348W)

Channel Bandwidth 20MHz

25.44dBm (0.349W)

Channel Bandwidth 1.4MHz

24.286dBm (0.268W)

LTE Band 4
an Channel Bandwidth 3MHz

24.413dBm (0.276W)

16QAM
Channel Bandwidth 5MHz

24.421dBm (0.277W)
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Channel Bandwidth 10MHz 24.387dBm (0.275W)
Channel Bandwidth 15MHz 24.573dBm (0.287W)
Channel Bandwidth 20MHz 24.45dBm (0.279W)

Antenna Type LTE Band 4 | Monopole with 1.59dBi gain
SW Version L11 D01.00.28
HW Version P3a
Note:
1. The EUT contains following accessory devices and data cable.
Item Brand Model or P/N Specification
Rechargeable Lithium ion battery Motorola Solutions PMNN4545A 2500mAH 3.7V LI-ION STD
Rechargeable Lithium ion battery Motorola Solutions PMNN4546A 5000mAH 3.7V LI-ION HICAP
Charger Vehicular Adapter VPA Motorola Solutions PMLN7779A 18w
Power Supply Adaptor, Power supply . PSO00150A31 -
Wall cube, AC, DC (USB type A-C) Motorola Solutions US/JPN plug 7.5W, 100V-240V
Power Supply Adaptor (USB type C- . PS000278A01 -
Q) Motorola Solutions US/JPN plug 27W
Detachable Power/Data Cable USB-A | 114 solutions | CBO00756A01 .
to USB-C
Detachable Pot"(‘)’edégf"éa Cable USB-C | \iotorola Solutions | CB000754A01 .

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.
NO. Product Brand | Model No. | Serial No. | FCCID
1 Wideband Radio Communication Tester | R&S | CMW500 154550 NA

NO. Signal Cable Description of The above Support Units
1 NA
Note:

1. All power cords of the above support units are non-shielded.
2. Item 1 acted as a communication partner to transfer data.

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.

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

FCC 47 CFR Part 2

FCC 47 CFR Part 27

KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 971168 D02 Misc OOBE L.icense Digital Systems v02r01
ANSI C63.26-2015
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1.4. Channel number and frequency info
Test Channel Number Test Channel Frequency (MHz)
Band Bandwidth Available Channel Low Mid High Low Mid High

supported Number Channel | Channel | Channel | Channel | Channel | Channel
1.4 MHz 19957 ~ 20393 19957 20175 20393 1710.7 1732.5 1754.3
3 MHz 19965 ~ 20386 19965 20175 20385 1711.5 1732.5 1753.5
LTE Band 4 5 MHz 19975 ~ 20375 19975 20175 20375 1712.5 1732.5 1752.5
10 MHz 20000 ~ 20350 20000 20175 20350 1715.0 1732.5 1750.0
15 MHz 20025 ~ 20325 20025 20175 20325 1717.5 1732.5 1747.5
20 MHz 20050 ~ 20300 20050 20175 20300 1720.0 1732.5 1745.0

1.5. 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 Radiated Emission worst case was found when positioned
on X-Plane for LTE band 4.
Pre-scan also have been conducted with the accessory devices listed in section table 1.3, only the worst case
radiated emission results of the combination test configuration is reported in this report.
The following channel(s) was (were) selected for the final test as listed below:

LTE Band 4
Available Channel Uplink
Test Item Channel Tested Channel Bandwidth Modulation Mode
Conducted | 19957 ~ 20393 [ 19957,20175,20393 1.4 MHz
RF Output | 19965 ~ 20386 | 19965,20175, 20385 3 MHz
Power/ 19975 ~ 20375 | 19975, 20175, 20375 5 MHz
|sI,qutLrJ<|)\:)6|“ch|]|ty 20000 ~ 20350 | 20000, 20175, 20350 10 MHz QPSK, 16QAM | ASPeT tlei 162&
. 20025 ~ 20325 | 20025, 20175, 20325 15 MHz o
Radiated
Power
(EIRP) 20050 ~ 20300 | 20050,20175, 20300 20 MHz
19957 ~ 20393 | 19957, 20175, 20393 1.4 MHz 6 RB / 0 RB Offset
19965 ~ 20386 | 19965, 20175, 20385 3 MHz 15 RB / 0 RB Offset
:‘f:lf‘atg‘; 19975 ~ 20375 | 19975, 20175, 20375 5 MHz QPSK, 16QAM 25 RB / 0 RB Offset
Power Ratio 20000 ~ 20350 | 20000, 20175, 20350 10 MHz ’ 50 RB / 0 RB Offset
20025 ~ 20325 | 20025,20175, 20325 15 MHz 75 RB / 0 RB Offset
20050 ~ 20300 | 20050,20175, 20300 20 MHz 100 RB / 0 RB Offset
19957 ~ 20393 | 19957, 20175, 20393 1.4 MHz 6 RB / 0 RB Offset
19965 ~ 20386 | 19965, 20175, 20385 3 MHz 15 RB / 0 RB Offset
Occupied | 19975 ~ 20375 | 19975,20175, 20375 5 MHz QPSK, 16QAM 25 RB / 0 RB Offset
Bandwidth | 20000 ~ 20350 | 20000, 20175, 20350 10 MHz ’ 50 RB / 0 RB Offset
20025 ~ 20325 | 20025,20175, 20325 15 MHz 75 RB / 0 RB Offset
20050 ~ 20300 | 20050, 20175, 20300 20 MHz 100 RB / 0 RB Offset
Frequency 19957 ~ 20393 20175 1.4 MHz 6 RB / 0 RB Offset
Stability 19965 ~ 20386 20175 3 MHz QPSK 15 RB / 0 RB Offset
19975 ~ 20375 20175 5 MHz 25 RB / 0 RB Offset
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20000 ~ 20350 20175 10 MHz 50 RB / 0 RB Offset
20025 ~ 20325 20175 15 MHz 75 RB / 0 RB Offset
20050 ~ 20300 20175 20 MHz 100 RB / 0 RB Offset
1 RB / 0 RB Offset
19957 ~ 20393 19957, 20393 1.4 MHz 1RB /5 RB Offset
6 RB / 0 RB Offset
1RB /0 RB Offset
19965 ~ 20386 19965, 20385 3 MHz 1RB / 14 RB Offset
15 RB / 0 RB Offset
1RB /0 RB Offset
Band Edge | 19975 ~ 20375 19975, 20375 5 MHz 1RB / 24 RB Offset
Conducted 25 RB / 0 RB Offset
Spurious QPSK, 16QAM 1 RB / 0 RB Offset
Emission | 20000 ~ 20350 20000, 20350 10 MHz 1RB / 49 RB Offset
50 RB / 0 RB Offset
1RB /0 RB Offset
20025 ~ 20325 20025, 20325 15 MHz 1RB / 74 RB Offset
75 RB / 0 RB Offset
1 RB / 0 RB Offset
20050 ~ 20300 20050, 20300 20 MHz 1RB /99 RB Offset
100 RB / 0 RB Offset
19957 ~ 20393 | 19957,20175, 20393 1.4 MHz 1RB / 3 RB Offset
19965 ~ 20386 | 19965, 20175, 20385 3 MHz 1RB /7 RB Offset
Conducted | 4475 _ 50375 | 19975, 20175, 20375 5 MHz 1 RB / 24 RB Offset
Spurious QPSK
Emission | 20000 ~ 20350 | 20000, 20175, 20350 10 MHz 1RB / 0 RB Offset
20025 ~ 20325 | 20025, 20175, 20325 15 MHz 1RB / 0 RB Offset
20050 ~ 20300 | 20050, 20175, 20300 20 MHz 1RB /0 RB Offset
19957 ~ 20393 | 19957,20175, 20393 1.4 MHz 1RB / 3 RB Offset
19965 ~ 20386 | 19965, 20175, 20385 3 MHz 1RB /7 RB Offset
Radiated | 14975 _ 20375 | 19975,20175, 20375 5 MHz 1 RB / 24 RB Offset
Spurious QPSK
Emission | 20000 ~ 20350 | 20000, 20175, 20350 10 MHz 1RB / 0 RB Offset
20025 ~ 20325 | 20025, 20175, 20325 15 MHz 1RB / 0 RB Offset
20050 ~ 20300 | 20050, 20175, 20300 20 MHz 1RB /0 RB Offset
NOTE:

1. The Conducted RF Output Power for QPSK and 16QAM, measured value of QPSK mode is higher than
16QAM mode. Therefore, only Conducted Spurious Emission and Radiated Emission had been tested under
QPSK modes.

2. Band Edge was performed with 1 and full Resource Block at the lowest and highest operating frequency

band.

3. The Equivalent Isotropically Radiated Power (EIRP) was calculated from Conducted RF Output Power
results in QPSK and 16QAM modulation.

vl

Peak to Average and Occupied Bandwidth were performed with full Resource Block which is the worst case.
Frequency stability was performed with full Resource Block in QPSK modulation.
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Test Item Environmental Input Tested By
Conditions Power

Conducted RF Output Power/ 25°C, 50% RH 3.7V DC Maheshvaran
Equivalent Isotropically Radiated
Power (EIRP)
Peak-to-Average Power Ratio 25°C, 50% RH 3.7V DC Maheshvaran
Occupied Bandwidth 25°C, 50% RH 3.7V DC Maheshvaran
Frequency Stability 25°C, 50% RH 3.7vDC Maheshvaran
Band Edge Conducted Spurious 25°C, 50% RH 3.7V DC Maheshvaran
Emission
Conducted Spurious Emission 25°C, 50% RH 3.7V DC Maheshvaran
Radiated Spurious Emission 25°C, 63.7% RH 3.7V DC Nazrin/Qawiman
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1.6. Conducted RF Output Power
1.6.1. Test Setup Spectrum
DUT ATT Power Splitter / Analyzer
3dB .
\ Communication
Simulator

ok wbh e

1.6.2. Limits

The DUT transmitter output port was connected to communication simulator with above setup.
Path loss for the measurement included.
Set DUT to transmit maximum power through communication simulator
All the measurement was done at low, mid, high channel for each band and different modulation.
Record the average power into the test report.

FCC: Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and mobile and
portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are limited to 1 watt EIRP.
ISED: The equivalent isotropically radiated power (e.i.r.p.) for mobile and portable transmitters shall not exceed

one watt.
1.6.3. Conducted RF Output Power - LTE Band 4(1710-1755MHz)
Conducted Output Power (dBm)
QPSK Modulation 16QAM Modulation
LTE RB RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW | Size | Offset 19957 20175 20393 19957 20175 20393
1710.7 MHz | 1732.5MHz | 1754.3 MHz | 1710.7MHz | 1732.5MHz | 1754.3 MHz

1 (] 23.447 23.401 23.331 22.621 22.433 22.237
1 3 23.514 23.448 23.379 22.696 22.567 22311
1 5 23.453 23.415 23.31 22.626 22.523 22.277

Band 4/

AR 3 (] 23.457 23.327 23.267 22.63 22.393 22.433
3 2 23.493 23.401 23.332 22.662 22.461 22.494
3 3 23.431 23.44 23.303 22.628 22.442 22.457
6 (] 22.418 22.475 22.262 21.444 21.452 21.308

Conducted Output Power (dBm)
QPSK Modulation 16QAM Modulation
LTE RB RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW Size Offset 19965 20175 20385 19965 20175 20385
1711.5MHz | 1732.5MHz | 1753.5MHz | 1711.5MHz | 1732.5MHz | 1753.5 MHz

1 (] 23.543 23.331 23.33 22.533 22.674 22.393
1 7 23.65 23.516 23.435 22.554 22.823 22.491

B;::H‘:/ 1 14 23.525 23.475 23.344 2243 22.714 22.367
8 (] 22.509 22.454 22.364 21.525 21.686 21.288
8 4 22.515 22.494 22.338 21.519 21.755 21.31
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8 7 22.483 22.563 22332 21.493 21.746 21.273
15 0 22.507 22.498 22352 21.49 21.633 21.325
Conducted Output Power (dBm)
QPSK Modulation 16QAM Modulation
LTE RB RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW | Size | Offset 19975 20175 20375 19975 20175 20375
1712.5MHz | 1732.5MHz | 1752.5MHz | 1712.5MHz | 1732.5MHz | 1752.5MHz
1 0 23.511 23.396 23.31 22.619 22.638 22.273
13 23.553 23.562 23.37 22.632 22.831 22336
24 23.46 23.571 23.329 22.548 22.819 22.292
B:"MdHt/ 12 0 22.512 22.449 22.339 21.427 21.535 21.347
12 6 22.547 22.514 22.346 21.451 21.559 21.361
12 13 22.493 22.605 22.362 21.409 21.599 21.331
25 0 22.496 22.537 22.325 21.486 21.527 21.328
Conducted Output Power (dBm)
QPSK Modulation 16QAM Modulation
LTE RB RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW | Size | Offset 20000 20175 20350 20000 20175 20350
1715MHz | 1732.5MHz | 1750MHz 1715MHz | 1732.5MHz | 1750MHz
0 23.599 23.46 23.319 22.557 22.797 22376
1 25 23.509 23.367 23.275 22.429 22.77 22.293
1 49 23.453 23.47 23.338 22.401 22.757 22.365
B1aon|\7|:z/ 25 0 22.515 22.402 22.324 21.566 21.545 21.418
25 13 22.493 22.524 22.357 21.56 21.583 21.402
25 25 22.42 22.559 2234 21.508 21.655 21.401
50 0 22.48 22373 22.354 21.519 21.504 21.343
Conducted Output Power (dBm)
QPSK Modulation 16QAM Modulation
LTE RB RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW | Size | Offset 20025 20175 20325 20025 20175 20325
1717.5MHz | 1732.5MHz | 1747.5MHz | 1717.5MHz | 1732.5MHz | 1747.5MHz
1 0 23.738 23.829 23.702 22.983 22.818 22.638
1 38 23.526 23.612 23.434 22.805 22.569 22.358
1 74 23.668 23.659 23.53 22.836 22.693 22.469
B1asn|\7|:z/ 36 0 22.639 22.513 22.464 21.652 21.642 21.448
36 19 22.603 22.516 22.447 21.6 21.635 21.453
36 39 22.632 22.575 22.469 21.646 21.64 21.433
75 0 22,571 22.399 22.439 21.59 21.588 21.419
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Conducted Output Power (dBm)
QPSK Modulation 16QAM Modulation
LTE RB RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW | Size | Offset 20050 20175 20300 20050 20175 20300
1720MHz | 1732.5MHz | 1745MHz 1720MHz | 1732.5MHz | 1745MHz
1 0 23.641 23.85 23.515 22.86 22.766 23.061
1 49 23.429 23.512 23.361 22.836 22.488 22.906
1 99 23.414 23.501 23.425 22.825 22.498 22.906
Bzaonn::z/ 50 0 22.661 22.637 22.564 21.603 21.731 21.557
50 25 22.57 22.499 22.445 21.582 21.582 21.451
50 50 22.605 22.636 22.451 21.628 21.615 21.435
100 0 22.606 22.458 22.47 21.569 21.555 21.498
1.6.4. Equivalent Isotropically Radiated Power (EIRP) - LTE Band 4(1710-1755MHz)
EIRP (dBm)
QPSK Modulation 16QAM Modulation
s ‘ B Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW RBSize | e . 19957 20175 20393 19957 20175 20393
1710.7 1732.5 1754.3 1710.7 1732.5 1754.3
MHz MHz MHz MHz MHz MHz
1 0 25.037 24.991 24921 24.211 24.023 23.827
1 3 25.104 25.038 24.969 24.286 24.157 23.901
1 5 25.043 25.005 24.9 24.216 24.113 23.867
3?4":/': 3 0 25.047 | 24917 | 24.857 24.22 23.983 | 24.023
3 2 25.083 24.991 24.922 24.252 24.051 24.084
3 3 25.021 25.03 24.893 24.218 24.032 24.047
6 0 24.008 24.065 23.852 23.034 23.042 22.898
EIRP (dBm)
QPSK Modulation 16QAM Modulation
LTE ‘ RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW | "C 7€ | Offset | 19965 20175 20385 19965 20175 20385
1711.5 1732.5 1753.5 1711.5 1732.5 1753.5
MHz MHz MHz MHz MHz MHz
1 0 25.133 24.921 24.92 24.123 24.264 23.983
1 7 25.24 25.106 25.025 24.144 24.413 24.081
B;::Ht/ 1 14 25.115 25.065 24934 24.02 24.304 23.957
8 0 24.099 24.044 23.954 23.115 23.276 22.878
8 4 24.105 24.084 23.928 23.109 23.345 22.9
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IC: 109U-89FT7104

8 7 24.073 24.153 23.922 23.083 23.336 22.863
15 24.097 24.088 23.942 23.08 23.223 22.915
EIRP (dBm)
QPSK Modulation 16QAM Modulation
LTE . RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW RB Size Offset 19975 20175 20375 19975 20175 20375
1712.5MHz | 1732.5MHz | 1752.5MHz | 1712.5MHz | 1732.5MHz | 1752.5MHz

0 25.101 24.986 24.9 24.209 24.228 23.863

13 25.143 25.152 24.96 24.222 24.421 23.926

24 25.05 25.161 24919 24.138 24.409 23.882

B:::Ht/ 12 0 24.102 24.039 23.929 23.017 23.125 22.937
12 6 24.137 24.104 23.936 23.041 23.149 22.951

12 13 24.083 24.195 23.952 22.999 23.189 22.921

25 0 24.086 24.127 23.915 23.076 23.117 22.918

EIRP (dBm)
QPSK Modulation 16QAM Modulation

LTE RB Size RB Low CH Mid CH High CH Low CH Mid CH High CH

Band/BW Offset 20000 20175 20350 20000 20175 20350
1715MHz | 1732.5MHz | 1750MHz 1715MHz 1732.5MHz | 1750MHz

0 25.189 25.05 24.909 24.147 24.387 23.966

25 25.099 24.957 24.865 24.019 24.36 23.883

49 25.043 25.06 24.928 23.991 24.347 23.955

Blaonl\::z/ 25 0 24.105 23.992 23914 23.156 23.135 23.008
25 13 24.083 24.114 23.947 23.15 23.173 22.992

25 25 24.01 24.149 23.93 23.098 23.245 22.991

50 0 24.07 23.963 23.944 23.109 23.094 22.933
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EIRP (dBm)
QPSK Modulation 16QAM Modulation
LTE _ RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW | "2 | Oftset | 20025 20175 20325 20025 20175 20325
1717.5MHz | 1732.5MHz | 1747.5MHz | 1717.5MHz | 1732.5MHz | 1747.5MHz
0 25.328 25.419 25.292 24.573 24.408 24.228
38 25.116 25.202 25.024 24.395 24.159 23.948
74 25.258 25.249 25.12 24.426 24.283 24.059
3135"“::! 36 0 24.229 24.103 24.054 23.242 23.232 23.038
36 19 24.193 24.106 24.037 23.19 23.225 23.043
36 39 24.222 24.165 24.059 23.236 23.23 23.023
75 0 24.161 23.989 24.029 23.18 23.178 23.009
EIRP (dBm)
QPSK Modulation 16QAM Modulation
LTE 26 Sire RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW Offset | 20050 20175 20300 20050 20175 20300
1720MHz | 1732.5MHz | 1745MHz | 1720MHz | 1732.5MHz | 1745MHz

0 25.231 25.44 25.105 24.45 24.356 24.5
49 25.019 25.102 24.951 24.426 24.078 24.496
99 25.004 25.091 25.015 24.415 24.088 24.496
B;O"“::z/ 50 0 24.251 24.227 24.154 | 23.193 23.321 23.147
50 25 24.16 24.089 24.035 23.172 23.172 23.041
50 50 24.195 24.226 24.041 23.218 23.205 23.025
100 0 24.196 24.048 24.06 23.159 23.145 23.088

The maximum ERP/EIRP from the measured RF output power is given in Equation as follows:
EIRP = PMeas + GT
ERP =EIRP-2.15
Where, ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively
(Expressed in the same units as PMeas, e.g., dBm)
PMeas measured transmitter output power, in dBm
GT gain of the transmitting antenna, in dBi (EIRP)
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Report ID: 08397-RF-00051
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1C: 109U-89FT7104
1.7. Peak-to-Average Power Ratio

1.7.1. Test Setup

Spectrum

DUT ATT Power Splitter | _— | Analyzer
3dB .
\ Communication

Simulator

The DUT transmitter output port was connected to communication simulator with above setup.
Path loss for the measurement included.

Set DUT to transmit maximum power through communication simulator

Set the CCDF (Complementary Cumulative Distribution Function) option in the spectrum analyzer.
Spectrum Analyzer setting, RBW = 20MHz.

Recorded the maximum PAR level associated with a probability of 0.1% as Peak to Average Ratio.
All the measurement was done at low, mid, high channel for each band and different modulation.

Noulswbh e

1.7.2. Test Limit

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.

1.7.3. Peak-to-Average Power Ratio - LTE Band 4 (1710-1755MHz)

LTE Band/BW/RB Peak To Average (dB)
. Channel Number | Tx Frequency = =
Size/RB Offset QPSK Modulation | 16QAM Modulation
e Low CH 19957 1710.7 MHz 5.768 5.536
an :
4/1.4MHz/6/0 Mid CH 20175 1732.5 MHz 4.406 5.362
High CH 20393 1754.3 MHz 5.884 6.783
Spectrum Plot of Worst Value
QPSK | 160AM
ek Elfon =]
0.01; \ 0.01 \.* ,“.‘
1E0 N 1E0 X

1E-05: = 1E-05:

|lcE 1.7543 GHz
Complementary Cumulative Distribution Function 100000, lative Distribution Function
|

¥

Mean | Peak | Crest 10% | 1% | 0% | o0.01% | Mean | Peak |
Trace 1 22.66 dem 28.71 dBm 6.05 d8 2.67 d8 4.52 dB £.88 d8

i

Mean Pwr + 20.00 dB | |[CF 1.7543 GHz

Mean Pwr + 20.00 dB
Samples: 100000

crest | 10% | 1% | ©0.a% | 0.01% |
6.06 dB8 Trace 1 21.70 dém 28.76 dém 7.06 g8 3.07 dB 5.45 dB 6.78 dB 7.10 dB

g
D e L J1 GHNNNNRND we

Date: 17 NOV.2017 19:24:35 Date: 17.NOV.2017 19:2513
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Peak To Average (dB)

LTE Band/BW/RB
Size/RB Offset

Channel Number | Tx Frequency

QPSK Modulation

16QAM Modulation

Band
4/3MHz/15/0

Low CH 19965 1711.5 MHz 5.652

5.478

Mid CH 20175 1732.5 MHz 4.348

5.362

High CH 20385 1753.5 MHz 5.565

6.464

Spectrum Plot of Worst Value

QPSK | 160AM

Date: 17.NQV.2017 19:26:12

Date: 17.NOV.2017 19:29:26

Spectrum 2 [ spectrum

Ref Level 17,32 dim Ref Level 17.46 dBm

Att 37dE AQT 1.6ms @ RBW 20 MHz Att 37d8 AQT 16ms @ RBW 20 MHz

SGL Count 1000/1000 TODF SGL Count 1000/1000 TOF

@153 Clrw @153 Clrw
= =

e =S
S S 01— —
0.01 0.01
=
5 N
1E0 T 1E0
1E- |
1St e | B0 e e e e
L =
5
[CF 1.7115 GHz Mean Pwr + 20.00 dB_| |[CF 1.7535 GHz Mean Pwr + 20.00 dB
Gomplementary Gumulative Distribution Function 100000 ¥ lative Distribution Function Samples: 100000
Mean | Peak Crest | 109% | 1% | ©0.a9% | o0.01% | Mean | Peak crest | 10% | 1% | ©0.1% | 0.01% |
Trace 1 [ 22.71 dem | 26.68 dem 5.6 de 267 d8 4.55 565 de 5.04 dB Trace 1 | 21.66 dem | 28.70 dem 7.05 cB. 2.99 d8 510 dB 5.45 db. 6.06 cB.
— _ l— i
)y GIn e L )i GINNRRND e

LTE Band/BW/RB
Size/RB Offset

Peak To Average (dB)

Channel Number | Tx Frequency

QPSK Modulation

16QAM Modulation

Band
4/5MHz/25/0

Low CH 19975 1712.5 MHz 4.464

5.507

Mid CH 20175 1732.5 MHz 4.29

5.304

High CH 20375 1752.5 MHz 5.507

6.464

Spectrum Plot of Worst Value

QPSK |

16QAM

Spectrum = [ spectrum

Ref Level 17,44 dim Ref Level 17.46 dBm

Att 37de  AQT 1.6ms @ RBW 20 MHz Att 37de AQT 1.6ms @ RBW 20 MHz

SGL Count 1000/1000 TOF SGL Count 1000/1000 TOF
@153 Cirw @153 Cirw,

= k:-—'\\\

T |
01— — 01— e
= S
5 t &
,,,,,, e S e et = \‘x e s
0.01 0.0 T
N
\
\
1E-0 1E-0 A
3 |
,,,,,, VN Shhe e \ e
160 ) 1€ \
\ X
1 ‘! N\
X \
iE0 T = T
llcF 1.7525 GHz Mean Pwr + 20.00 db | [ICF 1.7525 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function 100000 ¥ lative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0% | o0.01% | Mean | Peak | crest | 10% | 1% | ©0.a% | 0.01% |
Trace 1 22.70 cem 28.76 dBm 6.06 d8 2.49 de8 4.55 dB £.51 d8 5.94 dB8 Trace 1 21.72 deém 28.81 dém 7.09 dB 2.90 dB8 £.13 dB 6.46 dB 6.02 a8
)il GINNNEND e

)it

Date: 17.NOV.2017 19:33:15

Date: 17.NOV.2017 19:33.55
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LTE Band/BW/RB

Size/RB Offset Channel Number

Tx Frequency

Peak To Average (dB)

QPSK Modulation

16QAM Modulation

Low CH 20000

1715 MHz

5.391

6.203

v Mid CH 20175

1732.5 MHz

4.464

5.449

4/10MHz/50/0

High CH 20350

1750 MHz

5.449

6.319

Spectrum Plot of Worst Value

QPSK

16QAM

Date: 17.NQV.2017 19:37.30

Date: 17.NOV.2017 19:38:10

Spectrum 2 [ spectrum

Ref Level 17.20 dim Ref Level 17.27 dBm

Att 37 AQT 1.6ms @ RBW 20 MHz Att 37d8 AQT 16ms @ RBW 20 MHz

SGL Count 1000/1000 TODF SGL Count 1000/1000 TOF

@153 Clrw @153 Clrw

= =i

B 1\_‘

SN |

0.l TR R SEERRE SRR R R R e R B R R 0.l = —

............... B = NG I

0.01 = 0.01 =

\ &
3\ \
1E0 1E0
............... B N W S N SR
i \
1E-0 1E- \
\
1E-0) B I -
5 H iy
\
|
[CF 1.75 GHz Mean Pwr + 20.00 dB | ||CF 1.75 GHz Mean Pwr + 20.00 dB
Gomplementary Gumulative Distribution Function 100000 ¥ lative Distribution Function Samples: 100000
Mean | Peak | crest | 109% | 1% | ©0.a9% | o0.01% | Mean | Peak crest | 10% | 1% | ©0.1% | 0.01% |
Trace 1 [ 22.55 dem | 26.60 dem 6.05 de 241dp 4.43 d& 5,45 de 5.01d8 Trace 1 | 21.61 dem | 28.76 dem 7.14 cB 2.96 d8 5,04 dB 5.32 db. 6.90 cB.
— —_ l— i
)y GIn e L )i GINNRRND e

LTE Band/BW/RB

Size/RB Offset Channel Number

Tx Frequency

Peak To Average (dB)

QPSK Modulation

16QAM Modulation

Low CH 20025

1717.5 MHz

5.188

6.087

e Mid CH 20175

1732.5 MHz

4.464

5.42

4/15MHz/75/0
/ 175/ High CH 20325

1747.5 MHz

5.246

6.174

Spectrum Plot of Worst Value

QPSK

16QAM

)it

Date: 17.NOV.2017 19:41:45

)t

Date: 17.NOV.2017 19:42.24

Spectrum = [ spectrum -
Ref Level 16,53 dim Ref Level 16.96 dBm
Att 37de  AQT 1.6ms @ RBW 20 MHz Att 37de AQT 1.6ms @ RBW 20 MHz
SGL Count 1000/1000 TOF SGL Count 1000/1000 TOF
@153 Cirw @153 Cirw,
== o
S ==
01 A 01 N
= & T
B E B B :
0.01 0.01
\
X N
\
1E-0 3 1E0
£ %
x =14
10 . 16 +
K \ ) \
1E-0! ]
llcF 17375 GHz Mean Pwr + 20.00 db | [ICF 1.7475 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function 100000 ¥ lative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0% | o0.01% | Mean | Peak | crest | 10% | 1% | ©0.a% | 0.01% |
Trace 1 22.50 cem 28.01 dBm 5.52 dB8 2.58 dB8 4.61 dB £.25 dB8 5.45 dB Trace 1 21.37 dém 28.15 dém 6.72 dB 3.10 dB 5.22 dB 6.17 d8 6.64 0B
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LTE Band/BW/RB

Channel Number | Tx Frequency

Peak To Average (dB)

Size/RB Offset

QPSK Modulation

16QAM Modulation

Low CH 20050 1720 MHz

Band 4/

4.406

5.623

Mid CH 20175 1732.5 MHz

20MHz/100/0

4.058

5.275

High CH 20300 1745 MHz

4.812

5.826

Spectrum Plot of Worst Value

QPSK |

16QAM

Spectrum Spectrum

(=)

Ref Level 15.96 dBm

Ref Level 15.33 dBm
Att 36de  AQT 1.6 ms & RBW 20 MHz

SGL Count 10001000 TOF

SGL Count 1000/1000
@155 Clrw

TOF

Att 36dE  AQT L.6ms @ RBW 20 MHz

®15a Clrw

lleF 1745 GHz

Mean Pwr + 20.00 dB

ICF 1.745 GHz

Date: 17.NQV.2017 19:45:58 Date: 17.NOV.2017 19:46:38

Mean Pwr + 20.00 dB
Gomplementary Gumulative Distribution Function 8 100000 (d v ive Distribution Function Samples: 100000
Mean | Peak | rest | 10% | 1% | ©0a% | 0.01% | Mean | Peak | crest | 10% | 1% | 0.% | 0.01% |
Trace 1 22.01 dem 27.22 dBm 5.21 dé 2,43 dg 4,17 dg 4.61 di 5.07 de Trace 1 21.11 dBm 27.78 dBm 6.67 d8 3.04 dB 4.93 dB 5.83 d8 6.23 d8
— [—
)yl J (D v )i CINNRREND oo

Page 17 of 81



Report Template Document Number : FCD-0087 Report ID: 08397-RF-00051
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1.8. Occupied Bandwidth

1.8.1. Test Setup Spectrum
/ Analyzer
DUT ATT Power Splitter
3dB ..
| Communication
Simulator

1) The DUT transmitter output port was connected to communication simulator with above setup.

2) Path loss for the measurement included.
3) For LTE measurement, set DUT to transmit maximum power & full RB size through communication

simulator.
4) For LTE measurement, set DUT to transmit maximum power through communication simulator.

5) Spectrum Analyzer setting, RBW is 1% of OBW and VBW is 3 times of RBW.

6) Measure & record -26dBc and 99% occupied bandwidth (BW).
7) All the measurement was done at low, mid, high channel for each band and different modulation.

1.8.2. Test Limit

The emission bandwidth is defined as the width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB

below the transmitter power.

1.8.3. Occupied Bandwidth - LTE Band 4 (1710-1755MHz)

LTE Band/BW/RB channel Number | Tx Freauenc -26 dBc Bandwidth (MHz)
Size/RB Offset qUENSY ™ QPSK Modulation | 16QAM Modulation
band Low CH 19957 | 1710.7 MHz 1.183 1.192
an .
R SR Mid CH20175 | 17325 MHz 1.192 1.2
High CH 20393 | 1754.3 MHz 1.194 1.175

Spectrum Plot of Worst Value

Spectrum ] 1| spectrum ] e
Ref Level 30.00 dBm & RBW (CHAN) 14 kHz Ref Level 30,00 dBm S RBW (CHAN) 14 kHz
Att 508 @ SWT 35 @ VBW S0kHz  Mode Auto Sweep Att 508 @ SWT 35 @ VBW S0kHz  Mode Auto Sweep
SGL Count 5/5 TDF SGL Count 5/5 TOF
2606 Down OBW @ 1Pk Max 608 Down 0BW @ 1PK Max
M1[1] 14.42 dBm)| M1[1] 13.6+ dBm)|
1.75436710 GHz| 1.73257270 GHz|
20 z ndB 26.00 ds] [ 20 %™ M nds 26.00 dB)
- T SEITLE WA A N 1194400000 MHzf | gt it st s, et B A g 1.200000000 MH,
Q factor k 1468.8| Q factor 1443.8|
od | o
Y iz /|
inde /! ¢ -10 - v
/ \ / \
20 ’,ld ‘L\ 20 J‘*‘ 't"
; A, o et 3 N
30 di R — — P A il Al Lt Y T
it L L
40 d 40 df
50 dBm 50 dem
50 60
CF 1.7543 GHz 1001 pts Span 2.8 MHz | |(CF 1.7325 GHz 1001 pts Span 2.8 MHz
Marker arker
Type | Ref | Trc | X-value Y-value | _Function | Function Result || ||_Type | ref | Tre | X-value | Y-value | Function Function Result |
ML 1 1.7543671 GH2 14,42 dBm ndg down 1.1944 MHz M1 1 1.7325727 GHz 13.64 dBm nde down 1.2 MHz
L 1 1.7536958 GHz -12.02 dm nde 26.00 d& T1 1 1.7318986 GHz -11.72 dém nd 26.00 d&
T2 1 1.7548902 GHz -10.73 dBm Q factor 1468.8 T2 1 1.7330986 GHz -12.16 dBm Q factor 1443.8
g g
J{ )| I e L )i ] [T
Date: 20.NOV.2017 18:28:32 Date: 20.NOV.2017 18:27:14
m % O ied dwidth
LTE Band/BW/RB ‘ Channel Number | Tx Frequency 99% Occupied Bandwidth (MHz
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Size/RB Offset

QPSK Modulation

Re

16QAM Modulation

port ID: 08397-RF-00051
FCC ID: AZ489FT7104
IC: 109U-89FT7104

Band
4/1.4MHz/6/0

Low CH 19957

1710.7 MHz

1.071

1.074

Mid CH 20175

1732.5 MHz

1.074

1.074

High CH 20393

1754.3 MHz

1.074

1.071

Spectrum Plot of Worst Value

99% Occupied Bandwidth

QPSK

16QAM

Spectrum ] 2 [ spectrum ] ks
Ref Level 30.00 dBm ® RBW (CHAN) 14 kHz Ref Level 30.00 dBm ® RBW (CHAN) 14 kHz
Att 4508 @ SWT 25 @ VBW S0kHz  Mode auto Sweep Att 46 0B @ SWT 25 @ VBW S0kHz  Mode Auto Sweep
SGL Count 575 TOF SGL Count 5/5 TOF
|[F5% Power cBW @ 1Pk Max |F5% Power OBw @17k Max
m1[1] 14.36 dBm) Mi[1] 14.07 dBm)|
1.79252520 GHz 171050140 GHz]
20 d Jcc Bw 1.074125874 MHz| 20 dBm- Jcc Bw 1.074125874 MHz|
1L 1
1 Al ) T i ¥ r
104 et VUL At 1 s P L i 10dBm A e Dbl A o AL A il 0 M
|
ldB ‘ ol |
10 - 10 - |
7 - ;
- T 7 Y
20 / \ 20 {
b h LY MJ
TR P vy YR o
P e R Rt (R f s iy SN
e My oty O g
40 40 d
-50 dy -50 der
60 d &0 d
CF 1.7325 GHz 1001 pts Span 2.8 MHz | | CF L.7107 GHz 1001 pts Span 2.8 MHz

Date: 20.NOV.2017 18:25:32

Date: 20.NOV.2017 18:24:14

LTE Band/BW/RB
Size/RB Offset

Channel Number

-26 dBc Bandwidth (MHz)

Tx Frequency

QPSK Modulation

16QAM Modulation

Band 4/3MHz/15/0

Low CH 19965

1711.5 MHz

2.901

2.889

Mid CH 20175

1732.5 MHz

2.889

2.895

High CH 20385

1753.5 MHz

2.889

2.865

Spectrum Plot of Worst Value

-26 dBc Bandwidth

QPSK

16QAM

)

Date: 20.NOV.2017 18:31:24

Spectrum ] [ spectrum ] Ly
Ref Level 30.00 dim @ RBW (CHAN) 30 kHz Ref Level 30.00 dbm @ RBW (CHAN) 30 kHz
Att S0CE @ SWT 25 @ VBW 100 kHz  Mode Auto Sweep Att S0 CE @ SWT 35 @ VBW 100 kHz  Mode Auto Sweep
SGL Count §/5 TOF SGL Count 5/5 TOF
|E6de Down CBw @1rk Max |E6dE Down bW @irk Max
M1[1] 14.50 dBm| Mi[1] 14.27 dBm|
1.71279470 GHz| 1.73160690 GHZ]
20 ndB M 26.00 as] [ 2° %™ b ndB 26.00 dB|
10 bt bam A e e P R A M A 2.901100000 MHz| 10 dem i L by il rgs T gt i 2.895100000 MHz|
J Q factor 1 590.4 J Q factor 598.1f
0 J’ + 0 i “.
-10 dbi ; I -10 doi L} \
/ 4 / \
20 Jf' LY I 20 f,# l\.
s A il SO AR ,,;.é‘hwwwwwm ¥ 7 LECETTR il
40 40
S0 dB 50 diy
&0 &0
CF 1.7115 GHz 1001 pts Span 6.0 MHz | [[CF 1.7325 GHz 1001 pts Span 6.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result || ||_Type | Ref | Tre | X-value | Y-value |__Function | Function Result
ML 1 1.7127947 GHz 14.50 dBm nd8 down 2.9011 MHz M1 1 1.7316069 GHz 14.27 dBm nd8 down .8951 MHz
TL 1 1.7100375 GHz -11.32 dbm ndg. 26.00 dB T1 1 1.7310614 GHz -12.01 dBm ndg 26.00 d&.
T2 1 1.7120386 GHz -11.58 dém Q factor 500.4 T2 1 17330565 GHz -11.87 dBm Q factor 568.1

I

Date: 20.NOV.2017

18:35:14

LTE Band/BW/RB
Size/RB Offset

Channel Number

99% Occupied Bandwidth (MHz)

Tx Frequency

QPSK Modulation

16QAM Modulation
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Band 4/3MHz/15/0

Low CH 19965

1711.5 MHz 2.673

Report ID: 08397-RF-00051
FCC ID: AZ489FT7104

IC: 109U-89FT7104
2.673

Mid CH 20175

1732.5 MHz 2.673

2.673

High CH 20385

1753.5 MHz

2.673

2.679

Spectrum Plot of Worst Value

99% Occupied Bandwidth

QPSK

Spectrum 2 [ spectrum o
Ref Level 30,00 dBm & RBW (CHAN) 30 kHz Ref Level 30,00 dBm & RBW (CHaN) 30 kHz
Att 4608 @ SWT 35 @ VBW 100kHz  Mode Auto Sweep Att 46 0B @ SWT 35 @ VBW 100 kHz  Mode Auto Sweep
SGL Count 5/5 TOF SGL Count 5/5 TDF
[99% Power OBW @ 1Pk Max [99% Power OBW @ 1Pk Max
MLl 14.30 dBm M1 15.30 dBm)|
1.71279470 GHZ| 1.75397950 GHz}
20 Jcc Bw o 2.673326673 MHz| 20 dBm- Dcc Bw 2.679320679 MHz|
T1 bE 1 1 -
. Vet gt s e LM M ol . e 4 TR AT, NPPTTIPLY UL
o J | o | \
‘ r 5
| ! |
10 di y 10 df - -
/ \ f \
20 dem / A T 20 df / b
7 W
e e LAt M'J‘ |
T e bl | i M
At AT A
-40 -40
-50 dBm -0 d
60 &0
CF 1.7115 GHz 1001 pts Span 6.0 MHz | | CF 1.7535 GHz 1001 pts
]7 — —
L

Date: 20 NOV. 2017 18:31:00

it

Date: 20 NOV. 2017 18:37:23

Span 6.0 MHz

LTE Band/BW/RB
Size/RB Offset

Channel Number

-26 dBc
Tx Frequency

Bandwidth (MHz)

QPSK Modulation

16QAM Modulation

Low CH 19975
Band 4/5MHz/25/0

1712.5 MHz 4.855

4.765

Mid CH 20175

1732.5 MHz 4.825

4.795

High CH 20375

1752.5 MHz

4.815

4.825

Spectrum Plot of Worst Value

-26 dBc Bandwidth

QPSK

16QAM

Spectrum | =) (spectrum | G
Ref Level 30,00 dim ® RBW (CHAN) 50 kHz Ref Level 30,00 dbm & RBW (CHAN) 50 kHz
Att 50cde @ SWT 3s @ VBW 200 k2 Mode 4uto Sweep Att S0dE @ SWT 35 @ VBW 200 kHz  Mode Auto Sweep
SGL Count 5/5 TODF SGL Count 5/5 TOF
[6de Down OBW @ 1Pk Max [5d Down OBW @ 1Pk Max
Mi[1] 14.41 dBm)| Mi[1] 13.76 dBm)|
1.71368900 GHz| 1.75364900 GHz|
20y nab 26.00 ag| || 20 %™ nei! 26.00 dB|
10 ,. T T T . B\JM».\MJWH +.855000000 MHz{ ff o I T s f AP i 4.825000000 MHz|
J Q factor \ 353.0| I Q factor 363.4
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_10dB L) X .10 dB 1 t
! \ |
20 dBm P e v - -20 dem
W T ke T A e Ty 4y
a0d Y i,
40 df 40
S0dB 50
60 dBm 60
CF 1.7125 GHz 1001 pts Span 10.0 MHz | || GF 1.7525 GHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result || ||_Type | ref | Tre | X-value | Y-value | _Function | Function Result
M1 1 1.713689 GHz 14,41 dém ndg down 4.855 MHz M1 1 1.753649 GHz 13.76 deém nde down 4.825 MHz
1 1 1.710072 GHz -11.72 dbm ndé 26.00 dB. 1 1 1.750092 GHz -12.60 dbm nde 26.00 dB.
T2 1 1.714928 GHz -11.40 dBm Q factor 353.0 T2 1 1.754918 GHz -13.03 dBm Q factor 363.4
i dainn )il
Date: 20 NOV.2017 18:39.22

LTE Band/BW/RB

Date: 20 NOV.2017 184543

Size/RB Offset Channel Number

Tx Frequency

99% Occupied Bandwidth (MHz)

QPSK Modulation

16QAM Modulation

Band 4/5MHz/25/0 | Low CH 19975

1712.5 MHz

4.466

4.466
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Mid CH 20175

1732.5 MHz 4.466

4.476
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High CH 20375

1752.5 MHz 4.476

4.466

Spectrum Plot of Worst Value

99% Occupied Bandwidth

QPSK

16QAM

Spectrum ] 2 [ spectrum ] ks
Ref Level 30.00 dBm & RBW (CHAN) 50 Kz Ref Level 30.00 dBm = RBW (CHAN) 50 Rz
Att 4508 @ SWT 25 @ VBW 200 kMz  Mode Auta Sweep Att 46 0B @ SWT 25 @ VBW 200 kHz  Mode Auto Sweep
SGL Count 575 TOF SGL Count 5/5 TOF
|55 Power oW @ 1Pk Max |F5% Power OBw @17k Max
m1[1] 14.13 dBm)| M1[1] 13.72 dBm)|
1.75467800 GHz 173471800 GHZ]
20 d Occ Bw 4.475524476 MHz| 20 dBm- Occ Bw M1 4.475524476 MHz|
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CF 1.7525 GHz 1001 pts Span 10.0 MHz | | CF 1.7325 Ghz 1001 pts Span 10.0 MHz
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Date: 20.NOV.2017 18:44:03

Date: 20.NOV.2017 18:42:46

LTE Band/BW/RB
Size/RB Offset

Channel Number

-26 dBc B

andwidth (MHz)

Tx Frequency

QPSK Modulation

16QAM Modulation

Band
4/10MHz/50/0

Low CH 20000

1715 MHz

9.53

9.55

Mid CH 20175

1732.5 MHz

9.59

9.59

High CH 20350

1750 MHz

9.53

9.53

Spectrum Plot of Worst Value

-26 dBc Bandwidth

QPSK

16QAM

Spectrum | = (Spectrum | by
Ref Level 30,00 dBm ® RBW (CHAN) 100 kHz Ref Level 30.00 dBm ® RBW (CHAN) 100 kHz
Att S0d8 @ BWT 3: @ VBW 300 kHz  Mode Auto Sweep Att S0CdE @ SWT 25 @ VBW 300 kHz  Mode Auto Swesp
SGL Count 5/5 TOF SGL Count 5/5 TOF
[25de Down OBW @ 1Pk Max [26de Down OBW @ 1Pk Max
MI[1] 14.76 dBm) Mi[1] 13.73 dBm)|
1.7291230 GHz| 1.7304820 GHz|
20 u ndg 26.00 an| | > M ndB 26.00 dB|
- h ST SRR - F= TNPRRTAV N P 9.590000000 MHz | ST - LRTIE TR 9.590000000 MHZ|
Q factor \ 180.9 J Q factor ll 180.4
od 0
/ 1, | \
! o8 LB iz
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PEURe I ey 20 o ;
s sz ey || N Ll T vy e
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CF 1.7325 GHz 1001 pts Span 20.0 MHz | |( CF 1.7325 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre| X-value | Y-value |__Function | Function Result || | _Type | Ref | Tre| X-value | ¥-value |__Function | Function Result |
M1 1 1.728123 GHz 14.76 dBm nde down 9,53 MHz ML 1 1.730462 GHz 13.73 dBm nd8 down 5,58 MHz
T1 1 1.727665 GHz -11.04 dBm ndd 26.00 dB. TL 1 1.727685 GHz -12.17 dBm nd8 26,00 dB.
T2 i 1.737255 GHz -11.05 dBm Q factor 180.3 T2 1 1.737275 GHz -12.46 dBm Q factor 180.4
)il (D e )i (LI ]

Date: 20.NOV.2017 18:49:51

Date: 20.NOV.2017 18:51:07

LTE Band/BW/RB
Size/RB Offset

Channel Number

Tx Frequency

99% Occupied Bandwidth (MHz)

QPSK Modulation

16QAM Modulation

Band
4/10MHz/50/0

Low CH 20000

1715 MHz

8.931

8.931

Mid CH 20175

1732.5 MHz

8.951

8.931
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High CH 20350 1750 MHz 8.931 8.891

Spectrum Plot of Worst Value
99% Occupied Bandwidth
QPSK |

16QAM

Spectrum ] 2 [ spectrum ] ks
Ref Level 30,00 dim @ RBW (CHAN) 100 kHz Ref Level 30,00 dBm ® RBW (CHAN) 100 kHz
Att 4608 @ SWT 35 @ VBW 300 kHz  Mode Auto Sweep Att 46 CB @ SWT 35 @ VBW 00kHz  Made Auto Sweep
SGL Count 5/5 TOF SGL Count 5/5 TOF
[E=% Power cBw @ 1Pk Max |F=% Fower oBw @irk Max
ETEY] 14.74 dBm) M1[1] 14.15 dBm)|
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Date: 20 NOV. 2017 184926
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LTE Band/BW/RB
Size/RB Offset

Channel Number

-26 dBc Bandwidth (MHz)

Tx Frequency

QPSK Modulation

16QAM Modulation

Band
4/15MHz/75/0

Low CH 20025

1717.5 MHz

14.206

14.176

Mid CH 20175

1732.5 MHz

14.416

14.266

High CH 20325

1747.5 MHz

14.176

14.266

Spectrum Plot of Worst Value

-26 dBc Bandwidth

QPSK

16QAM

(=)

Spectrum 2 [ spectrum
Ref Level 30,00 dim ® RBW (CHAN) 150 kHz Ref Level 30,00 dBm ® RBW (CHAN) 150 kHz
Att S0CE @ SWT 35 @ VBW 500 kHz  Mode Auto Sweep Att S0CE @ SWT 35 @ VBW 500 kHz  Mode Auto Sweep
SGL Count 5/5 TOF SGL Count 5/5 TOF
|[B5dE Down OBwW @ 1Pk Max |B5dE Down oBW @1k Max
‘ Mi[1] 15.34 dBm| Mi[1] 14.26 dBm)|
1.7268660 GHZ| 1.7316310 GHz|
ol Y ndB 26.00 da| [| 2% ™ A nde 26.00 db)|
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Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result || ||_Type | Ref | Tre | X-value | Y-value | _Function | Function Result
ML 1 1.726866 GHz 15,34 dom el down 14,416 MHz M1 1 1.731631 Ghz 12,26 dBm nd® down 14,266 MHz
TL 1 1.725337 GHz -11.24 dBm ndd 26.00 dB. T1 1 1.725307 GHz -12.01 dBm nds 26.00 dB.
T2 1 1.739753 GHz -10.56 dBm Q factor 119.8 T2 1 1.739573 GHz -11.97 dBm Q factor 121.4
[LILLLLIE ]

nn e )i

)it

Date: 20 NOV. 2017 185751

Date: 20 NOV. 2017 18:59.07

LTE Band/BW/RB
Size/RB Offset

Channel Number

99% Occupied B
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Tx Frequenc
. v QPSK Modulation

16QAM Modulation

Band
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Mid CH 20175
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High CH 20325

1747.5 MHz 13.397
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Spectrum Plot of Worst Value

99% Occupied Bandwidth

QPSK |

16QAM

Spectrum 2 [ spectrum by
Ref Level 30.00 dBm & RDW (CHAN) 150 Kz Ref Level 30,00 gBm & RBW (CHAN) 150 kHz
Att 4608 @ SWT 35 @ VBW 500 kHz  Mode Auto Sweep Att 46 d& @ SWT 3 s @ VBW 500 kHz  Mode Auto Sweep
SGL Count 5/5 TOF SGL Count 5/5 TOF
[E=5 Power oBw @ 1Pk Max |F=% Power oew @ 1Pk Max
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Size/RB Offset

Channel Number | Tx Frequency

-26 dBc Bandwidth (MHz)

QPSK Modulation

16QAM Modulation

Band
4/20MHz/100/0

Low CH 20050 1720 MHz 19.021

18.861

Mid CH 20175 1732.5 MHz 19.101
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High CH 20300 1745 MHz 18.901

18.941

Spectrum Plot of Worst Value

-26 dBc Bandwidth

QPSK |

16QAM

Spectrum 2 [ spectrum ks
Ref Level 30,00 dim @ RBW (CHAN) 200 kHz Ref Level 30,00 dbm ® RBW (CHAN) 200 kHz
Att S0de @ SWT 3s @ VBW 500 kHz  Mode Auto Sweep Att 50 de @ SWT 3s @ VBW 500 kHz  Mode Auto Sweep
SGL Count 5/5 TOF SGL Count 5/5 TOF
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Type | Ref | Trc | X-valug | Y-valug |__Function | Function Result || | _Type | Ref | Trc | X-valug | Y-value | _Function | Function Result |
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1.9. Frequency Stability

1.9.1. Test Setup
Spectrum
/ Analyzer
DUT ATT Power Splitter
3dB -
\ Communication
\\/ Simulator

Temperature \ External Power Supply

Chamber

1) The DUT is placed in the temperature chamber and DUT is power up by external power supply to control the DC
input voltage.

2) The temperature chamber could control the temperature and humidity and external power supply could control the
test voltage range from minimum to maximum operating voltage.

3) Measured frequency error from the communication simulator by vary below step :

i.  Vary temperature of the temperature chamber from -30 ~ 50 deg C (10 deg C / Step) and set external
supply voltage constant at nominal voltage.
ii.  Vary external supply voltage from minimum to maximum operation voltage support by DUT and set
temperature chamber constant at room temp.
4) All the measurement was done at mid channel for each band.

1.9.2. Test Limit

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the authorized
bands of operation.

1.9.3. Frequency Stability - LTE Band 4 (1710-1755MHz)

Frequency Error VS Temperature
Temp Channel Bandwidth: 1.4 MHz
Band ( Deg C) Low Channel High Channel
1710.7MHz 1754.3MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)
50 1710.700013 0.007526 1754.299974 -0.014759
40 1710.699968 -0.018522 1754.300017 0.009965
30 1710.700014 0.008128 1754.300013 0.007184
LTE 20 1710.699989 -0.006439 1754.300013 0.007412
Band 4 10 1710.70002 0.01169 1754.299972 -0.015722
0 1710.700019 0.011398 1754.29997 -0.017034
-10 1710.700006 0.003495 1754.299986 -0.00773
-20 1710.700021 0.012435 1754.300015 0.008627
-30 1710.699969 -0.018255 1754.300025 0.013976
Band Voltage Frequency Error VS Voltage
(V) Channel Bandwidth: 1.4 MHz
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Low Channel High Channel
1710.7MHz 1754.3MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Freqtzs;::)Error
SIE 4.35 1710.699975 -0.014542 1754.300017 0.009736
S g 1710.699966 10.019735 1754.300026 0.014743
3.2 1710.70002 0.011548 1754.299989 -0.006181
Frequency Error VS Temperature
Temp Channel Bandwidth: 3 MHz
Band =
( Deg C) Low Channel High Channel
1711.5MHz 1753.5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)
50 1711.500019 0.010882 1753.500018 0.010467
40 1711.500019 0.011033 1753.500018 0.010124
30 1711.500019 0.011016 1753.500019 0.010785
LTE 20 1711.500019 0.011342 1753.50002 0.011193
Band 4 10 1711.500024 0.013733 1753.500018 0.010508
0 1711.500018 0.010431 1753.500016 0.009186
-10 1711.500021 0.012145 1753.500022 0.012408
-20 1711.500021 0.012019 1753.500022 0.01258
-30 1711.500021 0.012044 1753.500021 0.011829
Frequency Error VS Voltage
Voltage Channel Bandwidth: 3 MHz
Band i
(V) Low Channel High Channel
1711.5MHz 1753.5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Freqtzgrr;;\]/)Error
LTE 4.35 1711.500019 0.01115 1753.500008 0.004601
EElels 3.7 1711.500019 0.011008 1753.500022 0.0124
3.2 1711.500016 0.009119 1753.500017 0.009504
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Frequency Error VS Temperature
Temp Channel Bandwidth: 5 MHz
Band :
( Deg C) Low Channel High Channel
1712.5MHz 1752.5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)
50 1712.499984 -0.009381 1752.500015 0.008359
40 1712.499981 -0.011043 1752.499988 -0.00684
30 1712.499982 -0.010492 1752.500014 0.007722
LTE 20 1712.499984 -0.009356 1752.500013 0.007379
Band 4 10 1712.499984 -0.009105 1752.500014 0.008146
0 1712.499986 -0.008153 1752.500016 0.009273
-10 1712.50001 0.005739 1752.500006 0.003469
-20 1712.499983 -0.010149 1752.500014 0.007991
-30 1712.499983 -0.010149 1752.500015 0.008579
Frequency Error VS Voltage
Voltage Channel Bandwidth: 5 MHz
Band i
(V) Low Channel High Channel
1712.5MHz 1752.5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Freqtzs;::)Error
SIE 4.35 1712.499985 -0.008829 1752.500013 0.007257
S g 1712.499984 10.009189 1752.500013 0.007355
3.2 1712.499984 -0.009406 1752.500013 0.007208
Frequency Error VS Temperature
Temp Channel Bandwidth: 10 MHz
Band -
( Deg C) Low Channel High Channel
1715MHz 1750MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)
50 1715.000014 0.007957 1749.999981 -0.010905
40 1714.999986 -0.007899 1749.999983 -0.009678
30 1715.000013 0.007357 1749.999984 -0.009204
LTE 20 1715.000013 0.007557 1749.999983 -0.009981
Band 4 10 1715.000015 0.008541 1749.999985 -0.008673
0 1715.000013 0.007866 1749.999984 -0.009212
-10 1715.000011 0.006481 1749.999983 -0.009842
-20 1715.000013 0.007324 1749.999983 -0.009646
-30 1715.000015 0.008666 1749.999983 -0.009654
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Frequency Error VS Voltage
Band Voltage Channel Bandwidth: 10 MHz
(V) Low Channel High Channel
1715MHz 1750MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Freqtzg;:l)Error
SIE 4.35 1714.999984 -0.009092 1749.999985 -0.008714
S e 1715.000012 0.006815 1749.999982 20.010063
3.2 1715.000013 0.007465 1749.999984 -0.008926
Frequency Error VS Temperature
Temp Channel Bandwidth: 15 MHz
Band :
( Deg C) Low Channel High Channel
1717.5MHz 1747 .5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)
50 1717.500017 0.009645 1747.500017 0.009971
40 1717.500024 0.014026 1747.500018 0.01029
30 1717.500018 0.010503 1747.500018 0.010404
LTE 20 1717.500017 0.010028 1747.500017 0.009881
Band 4 10 1717.500018 0.010361 1747.500017 0.009995
0 1717.500018 0.010336 1747.500018 0.010478
-10 1717.500015 0.008454 1747.50002 0.011411
-20 1717.500019 0.011336 1747.500021 0.012009
-30 1717.500019 0.011161 1747.500019 0.011084
Frequency Error VS Voltage
Voltage Channel Bandwidth: 15 MHz
Band i
(V) Low Channel High Channel
1717.5MHz 1747 .5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Freqli(;;zl)Error
SIE 4.35 1717.500008 0.004406 1747.500016 0.009013
S e 1717.500017 0.009853 1747500018 0.010527
3.2 1717.500018 0.01022 1747.500011 0.006516
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Frequency Error VS Temperature
Temp Channel Bandwidth: 20 MHz
Band :
( Deg C) Low Channel High Channel
1720MHz 1745MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)
50 1719.999983 -0.010014 1744.999988 -0.007009
40 1719.999981 -0.01082 1744.999987 -0.007362
30 1719.999984 -0.00954 1745.000013 0.007198
LTE 20 1719.999984 -0.00944 1745.000013 0.007567
Band 4 10 1719.999984 -0.009515 1744.999987 -0.007353
0 1719.999983 -0.01003 1744.999985 -0.008698
-10 1719.999984 -0.009149 1745.000009 0.005115
-20 1719.99998 -0.01176 1745.000015 0.008681
-30 1719.999982 -0.010429 1745.000014 0.008091
Frequency Error VS Voltage
Band Voltage Channel Bandwidth: 20 MHz
(V) Low Channel High Channel
1720MHz 1745MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Freqtzs;::)Error
SIE 4.35 1719.999983 -0.01003 1745.000013 0.007542
S g 1719.999984 20.009174 1745.000014 0.008083
3.2 1719.999981 -0.011095 1745.000013 0.00764
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1.10. Band Edge Conducted Spurious Emission

Spectrum

1.10.1. Test Setup
/ Analyzer
ATT

DUT

Power Splitter
3dB

Communication
Simulator

1) The DUT transmitter output port was connected to communication simulator with above setup.

2) Path loss for the measurement included.
3) Set DUT to transmit maximum power through communication simulator.

4) The band edges of lowest and highest channels with the highest RF powers were measured.

5) The center frequency of spectrum is the band edge frequency, span is 3MHz, RBW is 1~3% of EBW and
VBW is at least 3 times of RBW.

6) Record the maximum trace plot into the test report.

1.10.2. Test Limit

For operations in the 1710-1755 MHz bands, the power of any emission outside a licensee's frequency block shall
be attenuated below the transmitter power (P) in watts by at least 43 + 10 logio (P) dB. In the 1 megahertz bands
immediately outside and adjacent to the licensee's frequency block, a resolution bandwidth of at least one percent
of the emission bandwidth of the fundamental emission of the transmitter may be employed.

1.10.3. Band Edge Conducted Spurious Emission - LTE Band 4 (1710-1755MHz)

Band 4, 1.4MHz QPSK , Low Channel 19957
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Band 4, 1.4MHz QPSK , High Channel 20393
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Band 4, 1.4MHz 16-QAM, High Channel 20393
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