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1 Certificate of Conformity

Product: LTE WiFi Gateway
Brand: T-Mobile
Test Model: TM-RTL0102
Sample Status: Engineering sample
Applicant: ASKEY COMPUTER CORP.
Test Date: Jul. 24 ~ Oct. 15, 2018

Standards: FCC Part 24, Subpart E
FCC Part 27, Subpart H

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

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

> ~
Prepared by : C_Q_,\ M 2 C_,‘J\'u\)\ , Date: Oct. 16, 2018

Celine Chou / Specialist

7 .
’/"' {_ _J/,%i -‘& L‘I/i

A K , Date: Oct. 16, 2018

Bruce Chen / Project Engineer

Approved by :
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2  Summary of Test Results

FCC Clause
FCC Part FCC Part Test Item Result Remarks
24 & Part2 | 27 & Part 2

241 ggg - Effective radiated power Pass Meet the requirement of limit.

2.1046 Equivalent Isotropicall
- 27.50 qui pically Pass Meet the requirement of limit.
Radiated Power

(c)(10)

2.1046 - Peak To Average Ratio Pass Meet the requirement of limit

24.232(d) 9 q :

Frequency Stability
21055 2.1055 Stay with the authorized Pass Meet the requirement of limit.
24.235 27.54 .
bands of operation
2.1049 . . . -
24.238(b) - Occupied Bandwidth Pass Meet the requirement of limit.
2.1049
- 27.53 Emission Bandwidth Pass Meet the requirement of limit.
(m)(6)

24.238(b) 227' 15%5(;) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 2.1051 Conducted Spurious . -
24 938 27.53(g) | Emissions Pass Meet the requirement of limit.
21053 21051 | Radiated Spurious Pass m?:ntl?; "saqsus'irﬁg‘;r:rgfr:'g't'
24.238 27.53(g) | Emissions -31.53dB at 5700 00MHz.

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:

Expanded Uncertainty
Measurement Frequenc
driency (k=2) (2)
. . 30MHz ~ 200MHz 2.0153 dB
Radiated Emissions up to 1 GHz 200MHz ~1000MHz 20224 dB
1GHz ~ 18GHz 1.0121 dB
Radiated Emissi 1GH
adiated Emissions above 1 GHz 18GHz ~ 40GHz 11508 dB
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2.2 Test Site and Instruments
DESEAEm Model No. Serial No. Cal. Date Cal. Due
Manufacturer
Test Receiver Agilent N9010A MY52220314 Nov. 24, 2017 | Nov. 23, 2018
Technologies
Spectrum Analyzer
ROHDE & SCHWARZ FSU43 101261 Jan. 11, 2018 | Jan. 10, 2019
Double Ridge Guide Horn
Antenna EMCO 3115 5619 Nov. 30, 2017 | Nov. 29, 2018
BILOG Antenna
SCHWARZBECK VULB 9168 9168-153 Dec. 06, 2017 | Dec. 05, 2018
HORN Antenna BBHA 9120D 9120D-969 Dec. 12, 2017 | Dec. 11, 2018
Schwarzbeck
Fixed Attenuator Woken | 00801A1GGAMO02Y NA May 17, 2018 | May 16, 2019
MXG Vector signal N5182B MY53050430 Oct. 24, 2017 | Oct. 23, 2018
generator Agilent
Preamplifier Agilent 310N 187226 Jun. 19, 2018 | Jun. 18, 2019
Preamplifier Agilent 83017A MY39501357 Jun. 19, 2018 | Jun. 18, 2019
Cable-CH1-01(RF
RF signal cable C-SMS-100-SMS-
ETS-LINDGREN 5D-FB 120+RFC-SMS-1 Jun. 19, 2018 | Jun. 18, 2019
00-SMS-400)
RF signal cable Cable-CH1-02(RF
ETS-LINDGREN 8D-FB C-SMS-100-SMS- 24) Jun. 19, 2018 | Jun. 18, 2019
Boresight Antenna Fixture FBA-01 FBA-SIP01 NA NA
Software BV ADT E3 8.130425b NA NA NA
Antenna Tower NA NA NA NA
MF
Turn Table
ME NA NA NA NA
Antenna Tower &Turn
Table Controller MF MF-7802 NA NA NA
Radio Communication
Analyzer MT8820C 6201010284 Dec. 28, 2017 | Dec. 27, 2018
Anritsu
Temperature & Humidity Sep. 08, 2017 | Sep. 07, 2018
GTH-120-40-CP-AR MAA1306-019
Chamber Sep. 06, 2018 | Sep. 05, 2019
DC Power Supply 33010D 807748 Oct. 25, 2016 | Oct. 24, 2018
Topward
D'g'ta'F'}ﬁ‘;'gmeter 87-lll 70360742 Jun. 29, 2018 | Jun. 28, 2019

Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.

2. The test was performed in HsinTien Chamber 1.

3. The horn antenna and preamplifier (model: 83017A) are used only for the measurement of emission
frequency above 1 GHz if tested.

4. The IC Site Registration No. is IC7450I-1.
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3  General Information
3.1 General Description of EUT
Product LTE WiFi Gateway
Brand T-Mobile
Test Model TM-RTL0102
Status of EUT Engineering sample
. 12Vdc from Adapter
Power Supply Rating | 5 7y/4c from Battery
Modulation Type LTE: QPSK, 16QAM, 64QAM
Channel Bandwidth 5MHz 1852.5MHz ~ 1907.5MHz
Channel Bandwidth 10MHz 1855.0MHz ~ 1905.0MHz
LTE Band 2 -
Channel Bandwidth 15MHz 1857.5MHz ~ 1902.5MHz
Operating Frequency Channel Bandwidth 20MHz 1860.0MHz ~ 1900.0MHz
Channel Bandwidth 3MHz 700.5MHz ~ 714 .5MHz
LTE Band 12 Channel Bandwidth 5MHz 701.5MHz ~ 713.5MHz
Channel Bandwidth 10MHz 704.0MHz ~ 711.0MHz
QPSK 16QAM 64QAM
Max. EIRP Power . 351.56mW | 279.90mW | 235.50mW
LTE Band 2 Channel Bandwidth 20MHz (25.46dBm) | (24.47dBm) | (23.72dBm)
QPSK 16QAM 64QAM
Max. ERP Power . 147.50mW | 111.10mW | 83.50mW
LTE Band 12 Channel Bandwidth 10MHz (21.69dBm) | (20.46dBm) | (19.22dBm)
QPSK 16QAM 64QAM
Emission Designator i
e LTE Band 2 + 12 fgmnze' Bandwidth 20MHz + | 57010670 | 27MAW7D | 27MOW7D

Antenna Type

Refer to note

Antenna Connector

Refer to note

Accessory Device

Adapter, Battery

Cable Supplied

NA

Note:
1. The EUT consumes power from the following adapters and battery.
Adapter 1
Brand FLYPOWER
Model PS24L120K2000UD
Input 100-240Vac, 50/60Hz, 0.8A Max.
Output 12.0Vdc, 2.0A
Power Line 1.45m DC cable without core attached on adapter
Adapter 2
Brand Asian Power Devices Inc.
Model WB-24J12FU
Input 100-240Vac, 50-60Hz, 0.7A Max.
Output 12.0Vdc, 2.0A
Power Line 1.5m DC cable without core attached on adapter

* After pre-test, adapter 1 is the worst case and for final test.
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Battery
Brand ASKEY COMPUTER CORP.
Model BP18-002390
Rating 3.7Vdc, 5200mAh, 19.24Wh
2. The following antennas were provided to the EUT.
Ant. No. Ant 1 Ant 2
Antenna Type PIFA PIFA
Connector NA NA
Band Freqg. Range Gain (dBi) Gain (dBi)
WCDMA Band 2 1850~1910 23 -
WCDMA Band 4 1710~1755 1.07 -
WCDMA Band 5 824~849 - 0.33
LTE Band 2 1850~1910 23 -
LTE Band 4 1710~1755 1.07 -
LTE Band 5 824~849 - 0.33
LTE Band 12 698~716 - -1.1
LTE Band 66 1710 ~1780 15 -
LTE Band 71 663 to 698 - -1.3
3. Carrier Aggregation technology supported for this device, the operation behavior is LTE Band 2 + LTE
Band 12.
Max. | Bandwidth
E-UTRACA | Uplink CA 1 E-UTRA |4 yial 3MHz | 5MHz | 10MHz | 15MHz [20MHZ A99re92t€d) oo mbination
Configuration | configurations | Bands Bandwidth Set
(MHz)
2 Yes Yes Yes Yes
30 0
12 Yes Yes
2 Yes Yes Yes Yes
CA_2A-12A | CA _2A-12A 30 1
12 Yes Yes Yes
2 Yes Yes
20 2
12 Yes Yes

* All test items are tested under worse condition “LTE Band 2 (Channel Bandwidth 20MHz) + LTE Band 12
(Channel Bandwidth 10MHz), due to the CA mode power is lower than single mode and max. power of EUT.
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3.2 Configuration of System under Test
EUT
Adapter (EUT) DC .
Remote site
Radio
Communication
Tester (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 MT8820C 6201010284 NA -
Tester
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.

Report No.: RF180713C31-5
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3.3 Test Mode Applicability and Tested Channel Detail
Following channel(s) was (were) selected for the final test as listed below:
Test results are presented in the report as below.
Test Mode Test Condition
A EUT with Adapter
B EUT only (Battery Mode)
* After pre-test, test mode A is the worst case and for final test.
LTEBand 2 + LTE Band 12
EUT
Configure Test item Band Tested Channel Band Tested Channel Modulation
Mode
LTE Band 2 LTE Band 12 QPSK /
A (Channel 18700 100RB/0 (Channel 23060 50 RB/0 RB 16QAM /
Bandwidth | (1860.00MHz)| RB Offset Bandwidth (704.0MHz) Offset 64QAM
20MHz) 10MHz)
LTE Band 2 LTE Band 12 QPSK /
A ERP (Channel 18900 1RB/0RB (Channel 23130 1RB/0RB 16QAM /
Bandwidth | (1880.00MHz) Offset Bandwidth (711.0 MHz) Offset 64QAM
20MHz) 10MHz)
LTE Band 2 LTE Band 12 QPSK /
A (Channel 19100 100RB/0 (Channel 23130 50 RB/0RB 16QAM /
Bandwidth | (1900.00MHz) | RB Offset Bandwidth (711.0 MHz) Offset 64QAM
20MHz) 10MHz)
LTE Band 2 LTE Band 12
A Modulation (Channel 18900 1RB/0RB (Channel 23095 1RB/0RB QPSK
Characteristics Bandwidth | (1880.00MHz) Offset Bandwidth (707.5MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
A Frequency (Channel 18900 1RB/0RB (Channel 23095 1RB/0RB QPSK
Stability Bandwidth | (1880.00MHz) Offset Bandwidth (707.5MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12 QPSK /
A (Channel 18700 100RB/0 (Channel 23060 50 RB/0 RB 16QAM /
Bandwidth | (1860.00MHz)| RB Offset Bandwidth (704.0MHz) Offset 64QAM
20MHz) 10MHz)
LTE Band 2 LTE Band 12 QPSK /
A Emission (Channel 18900 1RB/0RB (Channel 23130 1RB/0RB 16QAM /
Bandwidth Bandwidth | (1880.00MHz) Offset Bandwidth (711.0 MHz) Offset 64QAM
20MHz) 10MHz)
LTE Band 2 LTE Band 12 QPSK /
A (Channel 19100 100RB/0 (Channel 23130 50 RB/0RB 16QAM /
Bandwidth | (1900.00MHz) | RB Offset Bandwidth (711.0 MHz) Offset 64QAM
20MHz) 10MHz)
LTE Band 2 LTE Band 12
A (Channel 18700 1RB/0RB (Channel 23060 1RB/0RB QPSK
Bandwidth | (1860.00MHz) Offset Bandwidth (704.0MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
A (Channel 18700 100RB/0 (Channel 23060 50 RB/0 RB QPSK
Bandwidth | (1860.00MHz) | RB Offset Bandwidth (704.0MHz) Offset
Band Edge 20MHz) 10MHz)
LTE Band 2 LTE Band 12
A (Channel 19100 1RB/99 RB| (Channel 23130 1RB/49 RB QPSK
Bandwidth | (1900.00MHz) Offset Bandwidth (711.0 MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
A (Channel 19100 100 RB/0 (Channel 23130 50 RB/0RB QPSK
Bandwidth | (1900.00MHz) | RB Offset Bandwidth (711.0 MHz) Offset
20MHz) 10MHz)
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EUT
Configure Test item Band Tested Channel Band Tested Channel Modulation
LTE Band 2 LTE Band 12
(Channel 18700 100RB/0 (Channel 23060 50 RB/0 RB QPSK
Bandwidth | (1860.00MHz) | RB Offset Bandwidth (704.0MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
Peak to Average| (Channel 18900 1RB/0RB (Channel 23130 1RB/0RB QPSK
Ratio Bandwidth | (1880.00MHz) Offset Bandwidth (711.0 MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
(Channel 19100 100RB/0 (Channel 23130 50 RB/0 RB QPSK
Bandwidth | (1900.00MHz) | RB Offset Bandwidth (711.0 MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
(Channel 18700 100RB/0 (Channel 23060 50 RB/0 RB QPSK
Bandwidth | (1860.00MHz) | RB Offset Bandwidth (704.0MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
Conducted (Channel 18900 1RB/0RB (Channel 23130 1RB/0RB QPSK
Emission Bandwidth | (1880.00MHz) Offset Bandwidth (711.0 MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
(Channel 19100 100RB/0 (Channel 23130 50 RB/0 RB QPSK
Bandwidth | (1900.00MHz) | RB Offset Bandwidth (711.0 MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
(Channel 18700 1RB/0RB (Channel 23060 1RB/0RB QPSK
Bandwidth | (1860.00MHz) Offset Bandwidth (704.0MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
A (Channel 18700 100RB/0 (Channel 23060 50 RB/0 RB QPSK
Bandwidth | (1860.00MHz) | RB Offset Bandwidth (704.0MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
A (Channel 18900 1RB/0RB (Channel 23130 1RB/0RB QPSK
Bandwidth | (1880.00MHz) Offset Bandwidth (711.0 MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
A (Channel 19100 1RB/99RB| (Channel 23130 1RB/49 RB QPSK
Bandwidth | (1900.00MHz) Offset Bandwidth (711.0 MHz) Offset
20MHz) 10MHz)
LTE Band 2 LTE Band 12
A (Channel 19100 100RB/0 (Channel 23130 50 RB/0 RB QPSK
Bandwidth | (1900.00MHz) | RB Offset Bandwidth (711.0 MHz) Offset
20MHz) 10MHz)
Note: According to 3GPP 36.521 Section 6.6.3.1A.2 to declare test mode.
Report No.: RF180713C31-5 Page No. 12/ 64 Report Format Version: 6.1.1
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3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards

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 24

FCC 47 CFR Part 27

KDB 971168 D01 Power Meas License Digital Systems v03r01

ANSI/TIA/EIA-603-E 2016

ANSI 63.26-2015

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

Report No.: RF180713C31-5 Page No. 13/ 64 Report Format Version: 6.1.1
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4 Test Types and Results

4.1 Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 2 watts e.i.r.p. for LTE Band 2 and 3 watts e.r.p for LTE Band 12.

4.1.2 Test Procedures
EIRP / ERP Measurement:

a. All measurements were done at low, middle and high operational frequency range. RWB and VBW is
5MHz for WCDMA mode and 5MHz for LTE Mode.

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

c. The substitution horn antenna is substituted for EUT at the same position and signals generator export the
CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of spectrum
reading equal to “Read Value® of step b. Record the power level of S.G

d. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.E.R.P power can
be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.|.R.P power - 2.15dBi.

Conducted Power Measurement:

A power sensor was used on the output port of the EUT. A power meter was used to read the response of
the power sensor. Record the power level.

Report No.: RF180713C31-5 Page No. 14/ 64 Report Format Version: 6.1.1
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4.1.3 Test Setup
EIRP / ERP MEASUREMENT:

For Radiated Emission below or equal 1GHz

EUT&

Ant. Tower

3m

I‘
Support Unjts '

’_lx_—l_‘ Turn Table
/

1-4m
Variable

SocmT emem
L
Ground Plane
Test Receiver
\ [ —
O O O
/] 0 0 e—¢
For Radiated Emission above 1GHz
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | -
7]
’—lx__l_‘ Turn Table Absorber
_ o
e M —
cm MMASAAA
= l
Ground Plane
Test Receiver
\ [ [ E—
O O 0O O
/W] oo0oo0e

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

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)

QPSK 16QAM 64QAM
LTE Low CH | Mid CH [High CH| Low CH | Mid CH |High CH| Low CH | Mid CH |High CH
Band / SR.B RB ™18607 | 18900 | 19193 | 18607 | 18900 | 19193 | 18607 | 18900 | 19193
ize |Offset
BW 1850.7 | 1880 | 1909.3 | 1850.7 | 1880 | 1909.3 | 1850.7 | 1880 | 1909.3
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 | 0 | 2384 | 2412 | 2416 | 2331 | 2331 | 23.38 | 2239 | 2257 | 22.60
1 | 2 | 2430 | 2420 | 23.94 | 2283 | 2349 | 23.35 | 2269 | 22.67 | 22.35
1 | 5 | 2405 | 2388 | 23.74 | 2316 | 2363 | 23.09 | 2214 | 2262 | 22.16
1.24{\/| 3 | 0 | 2304 | 2423 | 2397 | 22.93 | 23.18 | 2319 | 21.90 | 22.14 | 22.40
3 | 1 | 2400 | 2423 | 2409 | 23.03 | 2332 | 2321 | 21.97 | 2223 | 2218
3 | 3 | 2306 | 2407 | 23.88 | 2292 | 2341 | 22.96 | 21.87 | 22.04 | 21.93
6 | 0 | 2256 | 23.14 | 2299 | 21.89 | 2228 | 2212 | 2084 | 21.11 | 21.08
QPSK 16QAM 64QAM
LTE Low CH | Mid CH [High CH| Low CH | Mid CH |High CH| Low CH | Mid CH |High CH
Band / SR.B RB "18615 | 18900 | 19185 | 18615 | 18900 | 19185 | 18615 | 18900 | 19185
ize |Offset
BW 18515 | 1880 | 19085 | 18515 | 1880 | 19085 | 18515 | 1880 | 1908.5
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 | 0 | 2377 | 2440 | 2403 | 2260 | 23.83 | 2320 | 2153 | 22.75 | 22.08
1 | 7 | 2402 | 2448 | 2463 | 2321 | 2342 | 2367 | 2219 | 22.38 | 2259
1 | 14 | 23.89 | 2387 | 23.76 | 2329 | 22.76 | 23.25 | 2213 | 21.75 | 22.20
2/3M| 8 | 0 | 2283 | 2322 | 2320 | 21.99 | 2227 | 2231 | 2094 | 21.04 | 21.17
8 | 3 | 2293 | 2321 | 2317 | 22.06 | 22.33 | 2226 | 2093 | 2122 | 2118
8 | 7 | 2267 | 2244 | 2295 | 22.01 | 2208 | 2218 | 2090 | 21.00 | 2117
15 | 0 | 22.89 | 23.07 | 23.00 | 22.00 | 2218 | 2214 | 20.94 | 21.00 | 21.05
QPSK 16QAM 64QAM
LTE Low CH | Mid CH [High CH| Low CH | Mid CH |High CH| Low CH | Mid CH |High CH
Band / sRiEe O?fsBet 18625 | 18900 | 19175 | 18625 | 18900 | 19175 | 18625 | 18900 | 19175
BW 1852.5 | 1880 | 19075 | 1852.5 | 1880 | 1907.5 | 1852.56 | 1880 | 1907.5
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 | 0 | 2376 | 2456 | 2468 | 2326 | 24.09 | 2358 | 2205 | 2297 | 22.68
1 | 12 | 2410 | 2433 | 2469 | 2324 | 2352 | 23.64 | 2205 | 2248 | 2267
1 | 24 | 2409 | 2371 | 2384 | 2337 | 23.04 | 22.71 | 2231 | 21.91 | 2168
2/5M| 12 | 0 | 2293 | 2344 | 23.48 | 2208 | 2248 | 2258 | 2089 | 21.41 | 2154
12 | 6 | 2307 | 2317 | 2323 | 21.80 | 2228 | 22.31 | 20.70 | 2112 | 21.08
12 | 13 | 23.03 | 2281 | 23.11 | 2208 | 21.92 | 22.20 | 2098 | 2085 | 21.17
25 | 0 | 2292 | 23.08 | 2318 | 22.02 | 2211 | 2217 | 2088 | 20.98 | 21.02

Report No.: RF180713C31-5 Page No. 16/ 64 Report Format Version: 6.1.1




e
/e
& )
S >
| |
1828

1828
BUREAU
VERITAS

QPSK 16QAM 64QAM
e Low CH | Mid CH |High CH| Low CH | Mid CH |High CH| Low CH | Mid CH |High CH
Band / SR.B RB ™18650 | 18900 | 19150 | 18650 | 18900 | 19150 | 18650 | 18900 | 19150
ize |Offset

BW 1855 | 1880 | 1905 | 1855 | 1880 | 1905 | 1855 | 1880 | 1905

MHz MHz MHz MHz MHz MHz MHz MHz MHz

1 | 0 | 2393 | 2500 | 2414 | 2320 | 2439 | 2356 | 2217 | 2331 | 22.50

1 | 24 | 2411 | 2447 | 2475 | 2322 | 23.74 | 2418 | 2217 | 22.68 | 23.12

,, |1 |40 2477 | 2347 | 2380 | 2367 | 2262 | 23.00 | 2283 | 2152 | 21.92

10M 25 0 2294 | 2355 | 2343 | 22.06 | 2251 | 2261 | 21.00 | 21.32 | 21.46
25 12 23.05 | 2314 | 2356 | 2224 | 2250 | 22.64 | 21.08 | 21.25 | 21.59
25 25 23.35 | 22.51 23.03 | 2229 | 21.89 | 2246 | 21.23 | 20.88 | 21.33
50 0 23.08 | 2313 | 23.22 | 22.07 | 2213 | 2248 | 20.99 | 21.07 | 21.36

QPSK 16QAM 64QAM
e Low CH | Mid CH [High CH| Low CH | Mid CH |High CH| Low CH | Mid CH |High CH
Band / SRiEe O?fsBet 18675 | 18900 | 19125 | 18675 | 18900 | 19125 | 18675 | 18900 | 19125
BW 18575 | 1880 | 19025 | 1857.5 | 1880 | 19025 | 1857.5 | 1880 | 1902.5

MHz MHz MHz MHz MHz MHz MHz MHz MHz
0 2393 | 25.13 | 23.64 | 23.21 2457 | 22.79 | 22.09 | 2343 | 21.78
37 2453 | 24.89 | 2315 | 2345 | 24.08 | 22.30 | 22.37 | 2294 | 21.15

74 25.08 | 23.27 | 23.48 | 2454 | 23.00 | 22.67 | 23.82 | 2190 | 2155
125|</| 36 0 2317 | 23.33 | 2295 | 2235 | 2258 | 21.81 21.22 | 21.44 | 20.73
36 19 2349 | 23.38 | 2344 | 2245 | 2266 | 21.80 | 21.37 | 2152 | 20.75
36 39 2426 | 22.39 | 23.49 | 23.26 | 21.68 | 2248 | 22.09 | 20.57 | 2143
75 0 2348 | 23.20 | 23.29 | 22.51 22.36 | 2220 | 21.28 | 21.07 | 21.00

==

QPSK 16QAM 64QAM
e Low CH | Mid CH |High CH| Low CH | Mid CH |High CH| Low CH | Mid CH |High CH
Band / SR.B RB ™18700 | 18900 | 19100 | 18700 | 18900 | 19100 | 18700 | 18900 | 19100
ize |Offset

BW 1860 | 1880 | 1900 | 1860 | 1880 | 1900 | 1860 | 1880 | 1900

MHz MHz MHz MHz MHz MHz MHz MHz MHz

1 | 0 | 2394 | 2492 | 2406 | 2291 | 2412 | 2334 | 2290 | 24.09 | 23.37

1 | 50 | 2523 | 2541 | 2248 | 2418 | 2434 | 21.77 | 2417 | 2431 | 21.80

,, |1 oo 2534 | 2377 | 2327 | 2463 | 22585 | 21.47 | 2462 | 2252 | 2150

20M 50 0 2349 | 23.93 | 23.21 2239 | 2242 | 2150 | 22.38 | 22.39 | 21.53
50 25 2393 | 23.38 | 2248 | 23.02 | 22.75 | 2113 | 23.01 | 22.72 | 21.16
50 50 2453 | 2248 | 2312 | 23.60 | 21.70 | 21.57 | 23.59 | 21.67 | 21.60
100 0 2410 | 2312 | 2344 | 23.09 | 22.00 | 2247 | 23.08 | 21.97 | 22.50
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QPSK 16QAM 64QAM
T Low CH | Mid CH [High CH| Low CH | Mid CH |High CH| Low CH | Mid CH |High CH
Band / SR.B RB 1723017 | 23095 | 23173 | 23017 | 23095 | 23173 | 23017 | 23095 | 23173
ize |Offset
BW 699.7 | 7075 | 7153 | 699.7 | 7075 | 7153 | 699.7 | 707.5 | 7153
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 | 0 | 2453 | 2486 | 2488 | 2363 | 2372 | 23.87 | 2268 | 22.73 | 22.86
1 | 2 | 2459 | 2487 | 2496 | 23.80 | 23.75 | 23.91 | 2267 | 22.68 | 23.03
1 | 5 | 2467 | 2469 | 2483 | 2378 | 23.70 | 23.83 | 2279 | 22.73 | 22.83
11.42u\//| 3 | 0 | 2460 | 2481 | 2491 | 2366 | 23.91 | 2409 | 2268 | 22.76 | 23.05
3 | 1 | 2456 | 2485 | 24.94 | 2358 | 23.91 | 24.05 | 2264 | 22.82 | 2315
3 | 3 | 2460 | 2479 | 2493 | 2367 | 23.94 | 23.99 | 22.68 | 23.03 | 2310
6 | 0 | 2366 | 2391 | 2403 | 22.78 | 22.94 | 23.06 | 21.78 | 22.05 | 22.16
QPSK 16QAM 64QAM
T Low CH | Mid CH [High CH| Low CH | Mid CH |High CH| Low CH | Mid CH |High CH
Band / SR.B RB 1723025 | 23095 | 23165 | 23025 | 23095 | 23165 | 23025 | 23095 | 23165
ize |Offset
BW 7005 | 7075 | 7145 | 7005 | 7075 | 7145 | 7005 | 7075 | 7145
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 | 0 | 2456 | 2476 | 2489 | 23.99 | 2421 | 2438 | 23.02 | 2326 | 2340
1 | 7 | 2460 | 2496 | 2488 | 2421 | 2441 | 2447 | 2322 | 2341 | 2357
1 | 14 | 2464 | 2482 | 2496 | 2410 | 2418 | 2439 | 2320 | 2321 | 23.49
T,jv( 8 | 0 | 2373 | 23.93 | 23.94 | 22.83 | 23.09 | 23.00 | 21.75 | 2212 | 2217
8 | 3 | 2375 | 23.97 | 23.96 | 22.85 | 23.06 | 2314 | 21.81 | 22.10 | 22.28
8 | 7 | 2366 | 2391 | 23.92 | 22.84 | 23.04 | 23.08 | 21.71 | 22.07 | 2215
15 | 0 | 2372 | 23.95 | 2392 | 22.79 | 23.00 | 2314 | 21.79 | 22.05 | 22.25
QPSK 16QAM 64QAM
T Low CH | Mid CH [High CH| Low CH | Mid CH |High CH| Low CH | Mid CH |High CH
Band / SR.B RB 1723035 | 23095 | 23155 | 23035 | 23095 | 23155 | 23035 | 23095 | 23155
ize |Offset
BW 7015 | 7075 | 7135 | 7015 | 7075 | 7135 | 7015 | 7075 | 7135
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 | 0 | 2466 | 2463 | 2465 | 2368 | 24.00 | 24.02 | 2269 | 23.03 | 23.07
1 | 12 | 2457 | 2482 | 2474 | 23.92 | 23.98 | 24.03 | 23.01 | 23.06 | 22.99
1 | 24 | 2462 | 2485 | 2483 | 23.99 | 2417 | 2401 | 23.08 | 23.07 | 23.06
13?\/( 12 | 0 | 2373 | 23.96 | 2382 | 22.75 | 23.08 | 22.81 | 23.82 | 22.06 | 21.86
12 | 6 | 23.84 | 2402 | 23.98 | 23.05 | 2314 | 22.97 | 2209 | 2217 | 22.02
12 | 13 | 23.83 | 23.99 | 23.94 | 23.00 | 23.03 | 22.90 | 22.02 | 22.07 | 21.98
25 | 0 | 2378 | 2392 | 23.87 | 22.93 | 23.10 | 22.96 | 21.94 | 2221 | 22.06
QPSK 16QAM 64QAM
T Low CH | Mid CH [High CH| Low CH | Mid CH |High CH| Low CH | Mid CH |High CH
Band / SR.B RB 1723060 | 23095 | 23130 | 23060 | 23095 | 23130 | 23060 | 23095 | 23130
ize |Offset
BW 704 | 7075 | 711 | 704 | 7075 | 711 | 704 | 7075 | 711
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 | 0 | 2464 | 2481 | 2462 | 2390 | 2425 | 2415 | 2298 | 2325 | 23.29
1 | 24 | 2475 | 2483 | 2478 | 2414 | 2435 | 2428 | 2322 | 2340 | 23.38
1 | 49 | 2495 | 2400 | 2493 | 2416 | 2452 | 2436 | 2318 | 23.84 | 23.42
113“5' 25 | 0 | 2384 | 2387 | 23.77 | 2286 | 22.96 | 2287 | 21.84 | 2202 | 2187
25 | 12 | 2393 | 2398 | 2383 | 22.98 | 23.09 | 23.01 | 22.00 | 2210 | 22.08
25 | 25 | 23.98 | 23.90 | 23.89 | 23.04 | 23.00 | 22.99 | 22.05 | 21.93 | 21.98
50 | 0 | 2388 | 2392 | 23.81 | 2297 | 23.12 | 2297 | 22.04 | 2212 | 22.05
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EIRP / ERP Power (dBm)
LTE Band 2 20MHz: TX channel 18700 + LTE Band 12 10MHz TX channel 23060

LTE Band 2

Channel Bandwidth: 20MHz / QPSK

Plane | Channel Fr?&‘;"ez’;cy R(‘Z%dr:]r‘)g FCa‘::rtrff;'é’g) EIRP(dBm) | EIRP(mW) P°'?|f|'/z\7)t'°”
v 18700 1860.0 -19.52 44.70 25.18 329.61 H
18700 1860.0 -23.54 44.27 20.73 118.25 \
Channel Bandwidth: 20MHz / 16QAM
Plane Channel Frequency | Reading | Correction EIRP(dBm) | EIRP(MW) Polarization
(MHz) (dBm) Factor (dB) (H/V)
y 18700 1860.0 -20.41 44.70 24.29 268.53 H
18700 1860.0 -25.12 44.27 19.15 82.22 \Y%
Channel Bandwidth: 20MHz / 64QAM
Plane | Channel F“(*,\‘jlﬁlezr;cy R(Z%dn'qn)g ,%"Crtffzfé‘) EIRP(dBm) | EIRP(mW) PO'?;'/Z\‘/";'O”
v 18700 1860.0 -21.25 44.70 23.45 221.31 H
18700 1860.0 -26.23 44.27 18.04 63.68 \Y%
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB).
LTE Band 12
Channel Bandwidth: 10MHz / QPSK
Plane Channel Frequency | Reading | Correction ERP (dBm) | ERP (mW) Polarization
(MHz) (dBm) Factor (dB) (H/V)
7 23060 704.0 -9.21 32.727 21.37 136.99 H
23060 704.0 -12.10 32.75 18.50 70.79 \Y,
Channel Bandwidth: 10MHz / 16QAM
Plane | Channel Fr?&‘;"ez’;cy R(‘Z%dr:]r‘)g FCaOCrtroerCE'(;’é‘) ERP (dBm) | ERP (mW) P°'?|f|'/z\7)t'°”
7 23060 704.0 -10.12 32.727 20.46 111.10 H
23060 704.0 -12.80 32.75 17.80 60.26 \Y,
Channel Bandwidth: 10MHz / 64QAM
Plane | Channel Fr‘(al\‘jﬁ‘_'ezr;cy R(Z%dr::‘)g faocrtrjrcz'(;’é‘) ERP (dBm) | ERP (mW) Po'?lfl'lz\j‘)tm”
7 23060 704.0 -11.36 32.727 19.22 83.50 H
23060 704.0 -13.88 32.75 16.72 46.99 \

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15.
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LTE Band 2 20MHz: TX channel 18900 + LTE Band 12 10MHz TX channel 23130

LTE Band 2
Channel Bandwidth: 20MHz / QPSK
Plane | Channel Fr?&‘;"ez’;cy R(‘Z%dr:]r‘)g FCa‘::rtrff;'é’g) EIRP(dBm) | EIRP(mW) P°'?|f|'/z\7)t'°”
v 18900 1880.0 -19.24 44.70 25.46 351.56 H
18900 1880.0 -24.15 44.87 20.72 117.98 \
Channel Bandwidth: 20MHz / 16QAM
Plane Channel Frequency | Reading | Correction EIRP(dBm) | EIRP(MW) Polarization
(MHz) (dBm) Factor (dB) (H/V)
v 18900 1880.0 -20.23 44.70 24 .47 279.90 H
18900 1880.0 -25.21 44.87 19.66 92.47 \Y%
Channel Bandwidth: 20MHz / 64QAM
Plane | Channel F“(*,\‘jlﬁlezr;cy R(Z%dn'qn)g ,%"Crtffzfé‘) EIRP(dBm) | EIRP(mW) PO'?;'/Z\‘/";'O”
v 18900 1880.0 -20.98 44.70 23.72 235.50 H
18900 1880.0 -26.10 44.87 18.77 75.34 \Y%
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB).
LTE Band 12
Channel Bandwidth: 10MHz / QPSK
Plane Channel Frequency | Reading | Correction ERP (dBm) | ERP (mW) Polarization
(MHz) (dBm) Factor (dB) (H/V)
7 23130 711.0 -8.89 32.728 21.69 147.50 H
23130 711.0 -11.81 32.84 18.88 77.27 \
Channel Bandwidth: 10MHz / 16QAM
Plane | Channel Fr?&‘;"ez’;cy R(‘Z%dr:]r‘)g FCaOCrtroerCE'(;’é‘) ERP (dBm) | ERP (mW) P°'?|f|'/z\7)t'°”
7 23130 711.0 -10.22 32.728 20.36 108.59 H
23130 711.0 -13.42 32.84 17.27 53.39 \
Channel Bandwidth: 10MHz / 64QAM
Plane | Channel Fr‘(al\‘jﬁ‘_'ezr;cy R(Z%dr::‘)g faocrtrjrcz'(;’é‘) ERP (dBm) | ERP (mW) Po'?lfl'lz\j‘)tm”
7 23130 711.0 -11.47 32.728 19.11 81.43 H
23130 711.0 -14.19 32.84 16.50 4467 \

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15.
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LTE Band 2 20MHz: TX channel 19100 + LTE Band 12 10MHz TX channel 23130

LTE Band 2
Channel Bandwidth: 20MHz / QPSK
Plane | Channel Fr?&‘;"ez’;cy R(‘Z%dr:]r‘)g FCa‘::rtrff;'é’g) EIRP(dBm) | EIRP(mW) P°'?|f|'/z\7)t'°”
v 19100 1900.0 -19.24 44 .57 25.34 341.82 H
19100 1900.0 -24.24 44.61 20.38 109.09 \Y,
Channel Bandwidth: 20MHz / 16QAM
Plane Channel Frequency | Reading | Correction EIRP(dBm) | EIRP(MW) Polarization
(MHz) (dBm) Factor (dB) (H/V)
v 19100 1900.0 -20.51 44.57 24.06 254.86 H
19100 1900.0 -25.23 44.61 19.38 86.76 \Y%
Channel Bandwidth: 20MHz / 64QAM
Plane | Channel F“(*,\‘jlﬁlezr;cy R(Z%dn'qn)g ,%"Crtffzfé‘) EIRP(dBm) | EIRP(mW) PO'?;'/Z\‘/";'O”
v 19100 1900.0 -20.89 44 .57 23.68 233.51 H
19100 1900.0 -26.33 44.61 18.28 67.34 \Y%
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB).
LTE Band 12
Channel Bandwidth: 10MHz / QPSK
Plane Channel Frequency | Reading | Correction ERP (dBm) | ERP (mW) Polarization
(MHz) (dBm) Factor (dB) (H/V)
7 23130 711.0 -8.89 32.728 21.69 147.50 H
23130 711.0 -11.81 32.84 18.88 77.27 \
Channel Bandwidth: 10MHz / 16QAM
Plane | Channel Fr?&‘;"ez’;cy R(‘Z%dr:]r‘)g FCaOCrtroerCE'(;’é‘) ERP (dBm) | ERP (mW) P°'?|f|'/z\7)t'°”
7 23130 711.0 -10.22 32.728 20.36 108.59 H
23130 711.0 -13.42 32.84 17.27 53.39 \
Channel Bandwidth: 10MHz / 64QAM
Plane | Channel Fr‘(al\‘jﬁ‘_'ezr;cy R(Z%dr::‘)g faocrtrjrcz'(;’é‘) ERP (dBm) | ERP (mW) Po'?lfl'lz\j‘)tm”
7 23130 711.0 -11.47 32.728 19.11 81.43 H
23130 711.0 -14.19 32.84 16.50 4467 \

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15.
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4.2
421
N/A

422

Modulation Characteristics Measurement

Limits of Modulation Characteristics

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

LTE Band 2

Spectrum Plot of Measurement Value

Channel: 18900 / Frequency (MHz): 1880.0MHz

Channel Bandwidth: 10MHz / QPSK

H Input Level

LTE Band 12

Spectrum Plot of Measurement Value

Channel: 23095 / Frequency (MHz): 707.5 MHz

Channel Bandwidth: 10MHz / QPSK

-
iy 0 o)

'N 05365
H Input Level 30. 0B Channel Banchwidth: 10MHz
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4.3 Frequency Stability Measurement
4.3.1 Limits of Frequency Stability Measurement

For LTE Band 2
1.5 ppm is for base and fixed station. 2.5 ppm is for mobile station.

For LTE Band 12

According to the FCC part 2.1055 shall be tested the frequency stability. The rule is defined that” The
frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.” The test extreme voltage is according to the 2.1055(d)(1) Vary primary supply voltage from
85 to 115 percent of the nominal value for other than hand carried battery equipment and the extreme
temperature rule is comply with specification of EUT -30°C ~50C.

4.3.2 Test Procedure

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

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

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

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

4.3.3 Test Setup

L Oven Room
Communication SPECTRUM

Simulator ANALYZER

20dB
ATTENUATION
POWER SPLITTER PAD

AC Power Supply

External Power Source

EUT
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4.3.4 Test Results

Frequency Error vs. Voltage

Frequency Error (ppm)
Voltage (Volts) Limit (ppm)
LTE Band 2 LTE Band 12
138 0.06167 0.07783 25
120 0.08752 0.09717 25
102 0.05491 0.07813 25
Note: The applicant defined the normal working voltage is from 102Vac to 138Vac.
Frequency Error vs. Temperature
Frequency Error (ppm)
Voltage (Volts) Limit (ppm)
LTE Band 2 LTE Band 12

50 0.02603 0.03751 25

40 0.07001 0.01822 25

30 0.05625 0.06313 25

20 0.05661 0.09717 25

10 0.00556 0.02812 25

0 0.03923 0.01563 25
-10 0.09213 0.05267 25
-20 0.00785 0.07246 25
-30 0.08190 0.07896 25
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4.4

4.4.1 Test Procedure

Occupied Bandwidth Measurement

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.

4.4.2 Test Setup

COMMUNICATION
SIMULATOR

4.4.3 Test Result

POWER SPLITTER ‘ I: SPECTRUM
ANALYZER
20dB ATTENUATION
PAD
EUT

LTE Band 2 20MHz: TX channel 18700 + LTE Band 12 10MHz TX channel 23060

Occupied Bandwidth (MHZz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
18700 1860.0 17.85 17.93 18.00
23060 704.0 8.95 8.93 8.96
Total 26.80 26.86 26.96
Ch 18700 / 64QAM Ch 23060 / 64QAM
REW 430 kHz [T1] AV MAXH Marker 1[T1 REW 100 kHz [T1] AV MAXH Marker 1[T1
VBW 1.2 MHz i 1315 dBm VBW 300 kHz i 10.97 dBm
5.5 Ref 255 d8m Att 30 dB SWT 1 ms 1.85353 GHz a5 Ref 26 dBm Att 30 dB SWT 20 ms. 706,50 MHz
Offset 15.5dB oBwW 18.00 MHz Offset 15 dB oBwW 8.96 MHz
Temp 1[T1 0BW] Temp 1[T1 0BW]

7.74 dBm 6.48 dBm
1.85100 GHz 699.53 MHz.
1 Temp 2 [T1 0BW] n 1 Temp 2 [T1 DBW]7 &7 68m
Tl o sl b '_Tz 1.&3? dGBHz TL _— uTZ 70850 MHz

’f XL !W “i\

| e , / \

Era g
[
h SWP 100 of 100 SWP 100 of 100
— 0 — 9
Center 1.86 GHz 4 MHz/ Span 40 MHz Center 704 MHz 2 MHzZ/ Span 20 MHz
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LTE Band 2 20MHz: TX channel 18900 + LTE Band 12 10MHz TX channel 23130

Channel

Frequency (MHz)

Occupied Bandwidth (MHz)

QPSK

16QAM

64QAM

18900

1880.0

17.73

17.86

17.86

23130

711.0

8.95

8.96

8.93

Total

26.68

26.82

26.79

Ch 18900 / 64QAM

Ch 23130/ 16QAM

. Ref355d8m

Aft 30 dB

REW 430 Kz
VBW 1.2 MHz
SWT 1 ms

[T1] AV WAXH

Offset 15.5 dB

SWP 100 of 100

545

T
Center 1.88 GHz

T
4 MHZ/ Span 40 MHz

Marker 1 [T1]
14,65 dBm
188020 GHz 15

Ref 35 dBm

REW 100 kHz
VBW 300 kHz

Att 30 dB SWT 20 ms

[MIAVHAXH o er 171

7.88 dBm
709.45 MHz

oBw 17.86 WHz

Offset 15 dB

0BW 8.95 MHz

Temp 1 [T1 0BW]
7.68 dBm
187106 GHz

Temp 1 [T1 0BW]
442 dBm
708 50 WHz

Temp 2 [T1 08W]
9.26 dBm
188893 GHz f

Temp 2[T1 0BW]
4,99 dBm
715.46 MHz

SWP 100 0f 100

T
Center 711 MHz

T T T
2 MKz

LTE Band 2 20MHz: TX channel 19100 + LTE Band 12 10MHz TX channel 23130

Channel

Frequency (MHz)

Occupied Bandwidth (MHz)

QPSK

16QAM

64QAM

19100

1900.0

18.07

18.13

17.93

23130

711.0

8.95

8.96

8.93

Total

27.02

27.09

26.86

Ch 19100 / 16QAM

Ch 23130/ 16QAM

355

Ref35.5 dBm

Att 30 6B

REW 430 kHz
VBW 1.2 MHz
SWT 20 ms

[T1] AV MAXH

Offset 15.5 dB

SWP 100 of 100

45

T T T
Center 1.9 GHz

T
4MHz/ Span 40 MHz

Ref 35 dBm

RBW 100 kHz
VEBW 300 kHz

Att 30 dB SWT 20 ms

[TIAYHAXE  arer 1 1]
7:3dBm
708.45 HHz

Offset 15 dB

oBW 8.96 MHZ
Tem|

p 1 [T1 0BW]
4.42dBm
706.50 WHz

Warker 1 [T1]
914 dBm
1.90633 GHz 15
0BW 1813 MHz
Temp 1 [T1 0BW]
265 dBm
1.89093 GHz
Temp 2 [T1 0BW]
3.96 dBm
1.90906 GHz f

Temp 2 [T1 08W]
499 dBm
715.48 WHz

SWP 100 of 100

T
Center 711 MHz
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4.5 Band Edge Measurement
451 Limits of Band Edge Measurement

For LTE Band 2

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.

For LTE Band 12

According to FCC 27.53(g) for operations in the 600 MHz band and the 698-746 MHz band, the power of any
emission outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter power
(P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance
with this provision is based on the use of measurement instrumentation employing a resolution bandwidth of
100 kilohertz or greater.

45.2 Test Setup

COMMUNICATION
SIMULATOR POWER SPLITTER | SPECTRUM
] ANALYZER
20dB ATTENUATION
PAD
EUT

45.3 Test Procedures

a. The EUT was set up for the rated peak power. The power was measured with Spectrum Analyzer. All
measurements were done at 3 channels: low, middle and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and span is RBW = 100kHz and VBW =
300kHz (Channel Bandwidth: 10MHz) and RBW = 430kHz and VBW = 1.2MHz (Channel Bandwidth:
20MHz).

c. Record the max trace plot into the test report.

Report No.: RF180713C31-5 Page No. 28 / 64 Report Format Version: 6.1.1




1828
[BUREAU |

454 Test Results

LTE Band 2 20MHz: TX channel 18700 + LTE Band 12 10MHz TX channel 23060

LTE Band 2 Channel Bandwidth 20MHz LTE Band 12 Channel Bandwidth 10MHz
Channel 18700 Channel 23060
(1860.00MHz) QPSK 1 RB / 0 RB Offset (704.0MHz) QPSK 1 RB / 0 RB Offset
REW 430 kM2 [T1) AV VEW Marker 1 [T1] ﬁ\:: ;ﬁﬂ; [T AV VEW Marker 1 [T1] ece o
Offset 15598 . Offset 1598 //_— \
.:"’//
yd .
/_/ [ DL-I500 dfm ,.-"'M
| O -13.00 J5 .l 1
N [ il
B AT . ,-»**“"'MM
MM
T
Channel 18700 Channel 23060
(1860.00MHz) QPSK 100 RB / 0 RB Offset (704.0MHz) QPSK 50 RB / 0 RB Offset
REW 430 kHz [T1] AV VEW Marker 1 [T1] g\-\: ;:m: [T1] AV VEW Marker 1771] esesn
/,.-h'?w—.-——
P |0 -13.00 dSem 1 JJ{
SR ER] ‘ ’/;’ ) ._M‘MM
memmmwm A
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LTE Band 2 20MHz: TX channel 19100 + LTE Band 12 10MHz TX channel 23130
LTE Band 2 Channel Bandwidth 20MHz

LTE Band 12 Channel Bandwidth 10MHz

Channel 19100 Channel 23130
(1900.00 MHz) | PSK 1RB/99 RB Offset | 277"y QPSK 1 RB / 49 RB Offset
REW 430 kHz MUAVVEW e 1 rg ;lrl;:xmx: MUAVVEN ey e
L N N
‘\\\ \\
20 W\\'NMM ] \k*\“:
Wh"‘hn

“Té 5 T T T T T T T i i | T34 T T T T T i i _—
Center 1.91 GHz Span 1.5 MHz LviEniTAS ] Center T16 MHz

i |
Span 1.5 MHz LviERiTAS]

Channel 19100 Channel 23130
(1900.00 MHz) QPSK 100 RB / 0 RB Offset QPSK

50 RB / 0 RB Offset
(711.0MHz)
e T i m A i
26 Ref25.5 dBm At 20 a8 SWT 100 ms: 1 = Ref 25 dBm At 20 a8 SWT 100 ms: 718
Offsat 15.5 98 Offset 15 98

T
Center 1.91 Gz

T
Center T16 Wbz

T
150 kz/ Span 1.5 WHz
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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 | SPECTRUM
] ANALYZER
20dB ATTENUATION
PAD
EUT

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

LTE Band 2 20MHz: TX channel 18700 + LTE Band 12 10MHz TX channel 23060

Channel

Frequency (MHz)

Peak To Average Ratio (dB)

18700

1860.0

3.58

23060

704.0

5.58

Agient Spctrim Analyrer - Power Stat CEDF
.Cﬂl'l[el Freg 1.860000000 GHz

llFG.lh.‘“-.
Average Power
23.91 dBm
47.30 % at 0dB

Canter Freq: 1880000000 GHa
= Trig: Fres Run
#Aman: 30 4B

Ch 18700

Counts:10.0 MH0.0 Mpt

1200290 AN M2, 2110
Radio St None

Ch 23060

—
= Eeyiight Sporium dnsfyter - Pewer Shal CIDF

‘Center Frag 704.000000 MHz

G Low

Average Power

Center Freq|
1850000000 GHz |

24,13 dBm
44.86 % at 0dB

0.001 %

0.0001 %

> Trig- Free Run

Cemtur Freq: 704.000000 MHz Fadio $td: Nore
Counts:10.0 M/0.0 Mpe
#Atten: 40 B

Center Freq

0de
Info BW 10.000 MHz

LTE Band 2 20MHz: TX channel 18900 + LTE Band 12 10MHz TX channel 23130

Channel

Frequency (MHz)

Peak To Average Ratio (dB)

18900

1880.0

3.56

23130

711.0

5.31

Agient Spctrim Analyrer - Power Stat CEDF
.Cﬂl'l[el Freg 1.880000000 GHz

HIFGaindl ow
Average Power
24,99 dBm
48.15 % at 0dB

&
Canter Freq: 1880000000 GHa
e Trig: Fres Run
#Aman: 30 4B

Ch 18900

Counts:10.0 MH0.0 Mpt

120110 A0 A2, 20110
Radio St None

Ch 23130

‘Center Freq 711.000000 MHz

Average Power

Center Freq|
1880000000 GHz|

24.44 dBm
46.75 % at 0dB

0.001 %

Shrten: 40 o

Centar Freq: 711.000000 MHz Fasio S1: Noew
Trig: Fres Run Ceunts:10.0 MA0.0 Mpe

Center Freq
711.000000 MHz

T

BW 10,000 MHz
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LTE Band 2 20MHz: TX channel 19100 + LTE Band 12 10MHz TX channel 23130

Channel

Frequency (MHz)

Peak To Average Ratio (dB)

19100

1900.0

3.66

23130

711.0

5.31

Agient Spctrim Analyrer - Power Stat CEDF
.Cﬂl'l[el Freq 1.800000000 GHz

llFG.lh.‘“-
Average Power
24.21 dBm
45.55 % at 0dB

== Trig: Fres Run

Ch 18900

Y 1200043 A 4
G Radéo Std- None
Counts:10.0 MH0.0 Mpt

Canter Freq: 1500000000 GHa

#Amer: 30 4B

ode

Info BW 2!

Center Freq|

Ch 23130

1.800000000 GHz|

—
| Ceyiight Spechuum drshter - rwer Si CCDF
Center Freq 711.000000 MHz

G Low

Average Power

24.44 dBm
46.75 % at 0dB

6.47 dB

6.47 dB
2991 dBm

0.001 %

0.0001 %

o= Trig- Fres Run

Centur Freq: 711.000000 MHz
Counts:10.0 M/0.0 Mpe
#Atten: 40 B

0de

Info BW 10.000 MHz

Fadio $1d: Nore

Frequency

Center Freg
711.000000 MHz|
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4.7 Conducted Spurious Emissions
4.7.1 Limits of Conducted Spurious Emissions Measurement

For LTE Band 2

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.

For LTE Band 12

For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a
licensee’s frequency band(s) of operation shall be attenuated below the transmitter power (P) within the
licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB.

4.7.2 Test Setup

COMMUNICATION
SIMULATOR POWER SPLITTER | SPECTRUM
] ANALYZER
20dB ATTENUATION
PAD
EUT

4.7.3 Test Procedure
a. All measurements were done at 3 channels: low, middle and high operational frequency range.

b. When the spectrum scanned from 9kHz to 26.5GHz, it shall be connected to the attenuator with the carried
frequency.
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4.7.4 Test Results
LTE Band 2 20MHz: TX channel 18700 + LTE Band 12 10MHz TX channel 23060
LTE Band 2 Channel Bandwidth 20MHz
Channel 18700 (1860.00MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~10GHz
Ve e Vo o e
1
MLFU ot b PRTER e Ml\l..q_ s i L (@) | “W“mwwwmww/\“ A, MW ]
izn?g_sm?m; ' ) I 959;91 MHz/ ' ' ' ISIwIGHli % - Stl.'ﬂGH.z ! I I W;IIN:J ' ' ' S:WIOGHXI
Frequency Range : 10GHz~26.5GHz
52&13!:‘:2 [T1] MP MAXH Marker 1 [T1]
DI -13.00 dBm
50 e .vmimwm
RN B e e
77—45 StarHDG‘Hz ' 1EIE-GHZI SID‘DZESGHZ
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LTE Band 12 Channel Band width: 10MHz

Channel 23060 (704MHz)

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~10GHz

REW 100 kHz MUMPRaH T " .
VBW 300 iz et 840 dBm VEW 3 Mz o m]-«um
35 Ret 38 B At a8 SWT 956 ms 708 670300 MHz 35 Ref 38 B At 30 a8 SWT 15 ms 2114000 GHz

Offset 1S 48 kY Offset 15 9B

REW 1 MHz [T9 MP MXH

DI 00denT

N ‘ |
X

T T T T T T T [Guneau]
S 1oH:  EOICENEEN

T T
Start 9 iHz §9.9991 WHY

Frequency Range : 10GHz~26.5GHz
luwn:':; [T1] MP MAXH Marker 1771]

3. Pt 25 6B Att 20 9B VS;'\Iijlﬂm 259?2223?
| ometises

[ DL-TE00 dim

e
i e L Y )

' W T T |
T3 T T i T T T ( )

. /
spmson:  RRMMAETE

T
Start 10 GHz
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LTE Band 2 20MHz: TX channel 18900 + LTE Band 12 10MHz TX channel 23130
LTE Band 2 Channel Bandwidth 20MHz
Channel 18900 (1880.00MHz)

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~10GHz
Ve T Vewwme e
8- Ref 3% dBm Att 30 88 SWT 20 ms. 9. 8- Ref 3% dBm Aft 30 a8 SWT20ms 1
10 Offset 15 4B 0 Offset 15 4B

[V P e ot g R i e P e et ot

o 9 == ©

T T T T T 1
Start 9 iHz

T T
99.9591 MHz! Stop 1 GHz Start 1 GHz

Frequency Range : 10GHz~26.5GHz

REW 1 MHz MOMPIAN ey ey
VEW 3 MMz -27.52 dBm
- Ref 25 dBm Att 2098 SWT 20 ms 15.720000 GHz
Offsat 15 98
Tl dim

T
Start 10 GHz
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LTE Band 12 Channel Band width: 10MHz
Channel 23130 (711MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~10GHz

[uneau ] !
RN Start 1 GHz

sunnn; 9999‘91 WHz/ .:Smo 1 GH:I
Frequency Range : 10GHz~26.5GHz
REW 1 MHz MOMPRAXH o ooy
VEW 3 Mz 65 dom
- Ref 25 dBm Att 20 98 SWT 4128 ms 26.005000 GHz
Offsat 15 98
S BT
et MWL“M _— 4”"\-’{_'_‘
. WMN‘J
75 T T T T T T T T T i mm.(_)
Start 10 GHz 188 GHz/ Stop 26 5 GHz | vERTTAS]
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LTE Band 2 20MHz: TX channel 19100 + LTE Band 12 10MHz TX channel 23130

LTE Band 2 Channel Bandwidth 20MHz

Channel 19100 (1900.00MHz)

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~10GHz

RIW 100 kHz [T1] MP MAXH
VEW 300 kiz

5 Ref 385 dBm Att 30 88 SWTHEms

Offset 155 dB

50+
70 s -

12,581 T T

Marker 1 [T1]
-30.50 dBm
8 Ref 356 diim

Att 30 a8

ROW 1 MHz MUMPMAXH o
VEW 3 NHz et 1) s o
SWT 15 ms 1

355
Offset 15.5 dB
20

DT - TR0 dgm

R —

T T T T T T U AL ] T T T T T
Start § kHz 999991 MHZ/ Stop 1 GHz LuyeRiTAS | Start 1 GHz 900 MHZ/
Frequency Range : 10GHz~26.5GHz
luvn::; [T1] MP MAXH Marker 1771]
200 PE1255 0B Att 20 9B ::":312!"- 259?2%323?
Offset 15.5 48
Bl WS ES XL
ﬂM‘J’WWMWMWWWWW”
ThE T T T T T T T T T <I- )
Start 10 GHz 1,68 GHz! Stop 26 5 GHz m
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LTE Band 12 Channel Band width: 10MHz
Channel 23130 (711MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~10GHz

I

w2 T T T T T T T T T (G F ey 70 T T T T T T T |
Start § kHz 99,5991 WHZ/ Step 1 GHz LuyERiTAS | Start 1 GHz 900 MHZ/
Frequency Range : 10GHz~26.5GHz
REW 1 MHz MUMPRAY ey
VEW 3 NHZ _aEES B
26 Ref 25 @Bm Att 2098 SWT 4128 ms 26.005000 GHz
Offset 15 98
[ B
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4.8 Radiated Emission Measurement
4.8.1 Limits of Radiated Emission Measurement

For LTE Band 2
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.

For LTE Band 12

According to FCC 27.53(g) for operations in the 600 MHz band and the 698-746 MHz band, the power of any
emission outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter power
(P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance
with this provision is based on the use of measurement instrumentation employing a resolution bandwidth of
100 kilohertz or greater.

4.8.2 Test Procedure

a. The power was measured with R&S Spectrum Analyzer. All measurements were done at 3 channels (low,
middle and high channel of operational frequency range.)

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

c. The substitution antenna is substituted for EUT at the same position and signals generator export the CW
signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving antenna to
find the maximum radiation power. Adjust output power level of S.G to get a Value of spectrum reading
equal to “Read Value” of step b. Record the power level of S.G

d. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution antenna.

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

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup

For Radiated Emission below or equal 1GHz

Ant. Tower 1-4m
Variable
EUT& . sm N
Support Unjts '
Turn Table
I e
80cmT
L
Ground Plane
Test Receiver
1
O O O O
/W] © 0 0 o=y
For Radiated Emission above 1GHz
Ant. Tower 1-4m

Turn Table D L
Absorber

] WAMWTAAA e

Ground Plane

Variable
EUT& 3m
Support Units | =

Test Receiver

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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48,5 Test Results

LTE Band 2 20MHz TX Channel 18700 (1, 0) + LTE Band 12 10MHz TX Channel 23060 (1, 0)

Mode

LTE Band 2

Channel Bandwidth:
20MHz

Channel

TX channel 18700
(1860.00MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 21
Level (dBm) Date: 2018-07-24
- PART 22/24 |
-20.0| -
-30.0| -
40,0 -
8
T
-50.0 T
3
-60.0| '
6
700 ‘5
80739 4024, 8018, 12012 16006. 20000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : CA_LTE_B2_CH18700_20M+B12_CH2306@_10M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 133.95 -67.66 -60.80 -13.00 -54.66 -7.66 Peak
2 207.66 -67.77 -61.69 -13.8@ -54.77 -6.88 Peak
3 248.16 -56.84 -50.51 -13.00 -43.84 -5.53 Peak
4 480.10 -71.75 -68.99 -13.00 -58.75 -2.76 Peak
5 647.90 -70.95 -70.84 -13.00 -57.95 -0.11 Peak
6 853.70 -68.13 -69.69 -13.80 -55.13 1.56 Peak
7 3720.00 -49.23 -65.20 -13.00 -36.23 15.97 Peak
8 pp 5580.00 -45.99 -66.27 -13.80 -32.990 20.37 Peak
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Mode

LTE Band 2

20MHz

Channel Bandwidth: Channel

TX channel 18700
(1860.00MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 22
Level (dBm) Date: 2018-07-24
-10.0( | PART 2224 |
-20.0| -
-30.0| -
-40.0 - T
8
7
-50.0 |
-60.0
3
-70.0| '
4
sl | I — |
30 4024. 8018. 12012. 16006. 20000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : CA_LTE_B2_CH18700_20M+B12_CH2306@_10M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 49.17 -77.27 -63.53 -13.80 -64.27 -13.74 Peak
2 183.89 -75.85 -70.23 -13.80 -62.85 -5.62 Peak
3 241.14 -66.53 -60.91 -13.80 -53.53 -5.62 Peak
4 486.20 -76.13 -71.26 -13.80 -63.13 -4.87 Peak
5 736.80 -71.29 -70.22 -13.00 -58.29 -1.87 Peak
6 836.20 -69.82 -70.62 -13.00 -56.82 1.60 Peak
7 3720.08@ -49.79 -65.76 -13.8@ -36.79 15.97 Peak
8 pp 5580.8@ -45.28 -65.65 -13.00 -32.28 20.37 Peak
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Mode

LTE Band 12

Channel Bandwidth:
10MHz

Channel

TX channel 23060
(704.0MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 23

 Level (dBm)

Date: 2018-07-24

-10.0]

PART 27(B12)

-20.0] |

-30.0] -

-40.0]

-50.0

4024.

8018.

12012,
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 27(B12) Horizontal
Remark : CA_LTE_B2_CH18700_20M+B12_CH23060_10M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 132.87 -70.86 -62.40 -13.80 -57.86 -7.66 Peak
2 199.29 -69.26 -63.88 -13.80 -56.26 -6.18 Peak
3 274.08 -60.26 -54.53 -13.00 -47.26 -5.73 Peak
4 430.20 -72.58 -69.16 -13.80 -59.58 -3.42 Peak
5 556.28 -66.46 -65.84 -13.8@ -53.46 -1.42 Peak
6 641.60 -70.69 -70.64 -13.00 -57.69 -0.85 Peak
7 1408.8@ -52.44 -58.80 -13.8@ -39.44 6.36 Peak
8 pp 2112.8@ -52.34 -63.45 -13.00 -39.34 11.11 Peak

16006.

Report No.: RF180713C31-5

Page No. 45/ 64

Report Format Version: 6.1.1




[BUREAU |

LTE Band 12 T eh | 23060
Mode Channel Bandwidth: Channel channe
10MHz (704.0MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 24
Level (dBm) Date: 2018-07-24

100 PART 27(B12)

-20.0] |

-30.0] -

-40.0]

-50.0

-70.0] 1

4039 4024. 8018. 12012. 16006. 20000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B12) Vertical
Remark : CA_LTE_B2_CH18700_20M+B12_CH23060_16M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

51.86 -71.91 -57.86 -13
182.82 -75.38 -69.76 -13.
249.78 -65.28 -59.77 -13.
412.00 -74.13 -71.11 -13
556.20 -70.69 -69.27 -13.
596.80 -68.18 -68.45 -13.

pp 1408.00 -55.44 -61.80 -13.
2112.0@ -56.30 -67.41 -13.

-58.91 -14.85 Peak
-62.38 -5.62 Peak
-52.28 -5.51 Peak
-61.13 -3.82 Peak
-57.69 -1.42 Peak
-55.18 .27 Peak
-42.44  6.36 Peak
-43.30 11.11 Peak

OO W B W N
38388888
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LTE Band 2 20MHz TX Channel 18700 (100, 0) + LTE Band 12 10MHz TX Channel 23060 (50, 0)

et 2 TX ch 118700
Mode Channel Bandwidth: Channel channe
20MHz (1860.00MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 21
Level (dBm) Date: 2018-07-24

-10.0| PART 22/24 |

-20.0] |

-30.0]

-40.0|

-50.0

-60.0

700 Hz

30 4024. 8018. 12012. 16006. 20000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : CA_LTE_B2_CH187@0_20M+B12_CH23060_16M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

124.23 -76.75 -68.74 -13.
189.03 -66.27 -60.55 -13.
236.01 -60.46 -54.76 -13.

1 -63.75 -8.01 Peak
2

3

4 444.90 -72.99 -69.16 -13.

5

6

7

8

-53.27 -5.72 Peak
-47.46 -5.70 Peak
-59.90 -3.74 Peak
-56.97 -0.69 Peak
-53.49 1.78 Peak
-37.35 15.97 Peak
-34.85 20.37 Peak

717.20 -69.97 -69.28 -13.
820.10 -66.49 -68.27 -13.
3720.00 -50.35 -66.32 -13.
pp 5580.00 -47.05 -67.42 -13.

S88388888
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Mode

LTE Band 2

Channel Bandwidth: Channel
20MHz

TX channel 18700
(1860.00MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 22
_Level (dBm) Date: 2018-07-24
-10.0] | PART 22124 |
-20.0| -
-30.0| -
-40.0 -
= 8
-50.0 | 1
-60.0
&
-70.0
4
8039 4024. 8018. ' 12012. 16006. 20000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : CA_LTE_B2_CH18700_20M+B12_CH23060_10M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 51.33 -71.35 -57.30 -13.00 -58.35 -14.05 Peak
2 151.50 -69.57 -61.65 -13.8@ -56.57 -7.92 Peak
3 235.20 -67.53 -61.83 -13.00 -54.53 -5.70 Peak
4 487.60 -75.60 -70.68 -13.00 -62.60 -4.92 Peak
5 823.60 -68.24 -69.99 -13.00 -55.24 1.75 Peak
6 906.20 -67.50 -70.65 -13.00 -54.50 3.15 Peak
7 3720.00 -50.12 -66.09 -13.80 -37.12 15.97 Peak
8 pp 5580.8@ -47.74 -68.11 -13.00 -34.74 20.37 Peak
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Mode

LTE Band 12

Channel Bandwidth:

10MHz

Channel

TX channel 23060
(704.0MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 23
Level (dBm) Date: 2018-07-24
100 PART 27(B12)|
-20.0| -
-30.0| -
-40.0 -
-50.0 [
- B
-60.0 3
6
-70.0] '
4050 4024. ] 8018. 12012. 16006. 20000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B12) Horizontal
Remark : CA_LTE_B2_CH18700_20M+B12_CH23060_10M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 75.63 -83.72 -71.54 -13.00 -70.72 -12.18 Peak
2 169.59 -68.85 -62.14 -13.8@ -55.85 -6.71 Peak
3 255.18 -61.03 -55.48 -13.00 -48.83 -5.55 Peak
4 410.60 -72.46 -69.49 -13.00 -59.46 -2.97 Peak
5 476.40 -71.05 -66.46 -13.00 -58.85 -4.59 Peak
6 578.60 -66.45 -65.99 -13.00 -53.45 -@.46 Peak
7 1408.00 -54.49 -60.85 -13.80 -41.49 6.36 Peak
8 pp 2112.80@ -53.00 -64.11 -13.00 -40.00 11.11 Peak
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Mode

LTE Band 12

10MHz

Channel Bandwidth:

Channel

TX channel 23060
(704.0MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 24
Level (dBm) Date: 2018-07-24
100 PART 27(B12)|
-20.0| -
-30.0| -
-40.0 -
-50.0 1
78
-60.0
6
700 2,
il
8039 4024. ] 8018. 12012. 16006. 20000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B12) Vertical
Remark : CA_LTE_B2_CH18700_20M+B12_CH23060_10M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 48.09 -77.70 -64.27 -13.00 -64.70 -13.43 Peak
2 187.68 -74.38 -68.68 -13.00 -61.38 -5.70 Peak
3 287.31 -70.70 -64.86 -13.00 -57.70 -5.84 Peak
4 400.80 -73.11 -70.35 -13.00 -60.11 -2.76 Peak
5 447.70 -74.35 -70.55 -13.00 -61.35 -3.80 Peak
6 602.40 -67.44 -67.84 -13.00 -54.44 0.40 Peak
7 pp 1408.8@ -55.89 -62.25 -13.80 -42.89 6.36 Peak
8 2112.00 -56.40 -67.51 -13.00 -43.40 11.11 Peak
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ENGEET
VERITAS

LTE Band 2 20MHz TX Channel 18900 (1, 0) + LTE Band 12 10MHz TX Channel 23130 (1, 0)

Mode

LTE Band 2

Channel Bandwidth: Channel
20MHz

TX channel 18900
(1880MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 21
Level (dBm) Date: 2018-08-01
-10.0] * PART 22/24 |
-20.0| -
-30.0| -
40,0 -
7
-50.0
-60.0 3 T
-70.0 i “Lﬁ T
8030 ] 3824, 7618. ' 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : CA_LTE_B2_CH18900_20M+B12_CH2313@_10M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 129.63 -71.95 -64.30 -13.00 -58.95 -7.65 Peak
2 189.57 -67.57 -61.84 -13.80 -54.57 -5.73 Peak
3 237.89 -61.46 -55.77 -13.00 -48.46 -5.69 Peak
4 476.40 -71.85 -66.46 -13.00 -58.85 -4.59 Peak
5 715.10 -71.15 -70.50 -13.80 -58.15 -0.65 Peak
6 865.60 -69.58 -71.47 -13.00 -56.58 1.89 Peak
7 3760.80 -49.44 -65.58 -13.80 -36.44 16.14 Peak
8 pp 5640.80 -45.35 -65.82 -13.80 -32.35 20.47 Peak
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ENGEET

LTE Band 2
. TX channel 18900
Mode Channel Bandwidth: Channel 1880MH
20MHz ( z)
Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch
Data: 22
Level (dBm) Date: 2018-08-01
-10.0] | PART 22124 |
-20.0| |
-30.0|
-40.0| |
7
-50.0 !
-60.0| |
3
70.0
8039 ] 3824. 7618. ' a2 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : CA_LTE_B2_CH18900_20M+B12_CH23130_16M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm  dBm  dBm dB dB
1 51.86 -71.91 -57.86 -13.00 -58.91 -14.05 Peak
2 161.76 -69.16 -61.69 -13.80 -56.16 -7.47 Peak
3 267.86 -65.69 -60.83 -13.00 -52.69 -5.66 Peak
4 385.40 -74.02 -70.50 -13.80 -61.82 -3.52 Peak
5 703.90 -70.12 -69.67 -13.00 -57.12 -8.45 Peak
6 798.40 -68.56 -70.44 -13.00 -55.56 1.88 Peak
7 3760.00 -49.78 -65.92 -13.80 -36.78 16.14 Peak
8 pp 5640.00 -46.35 -66.82 -13.00 -33.35 20.47 Peak
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Mode

LTE Band 12

10MHz

Channel Bandwidth:

Channel

TX channel 23130
(711MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Tested by: Karl Lee

Read Limit
Freq Level Level Line

Over
Limit

Factor Remark

MHz dBm dBm dBm

84.00 -81.54 -70.21 -13
179.84 -70.32 -64.64 -13.
223.59 -60.51 -54.65 -13.
363.70 -71.95 -67.30 -13
512.10 -69.52 -65.89 -13.
643.00 -70.16 -70.10 -13.

1422.00 -52.28 -58.64 -13
pp 2133.€0 -52.10 -63.38 -13.

38388888

-68.
-57.
-47.
-58.
-56.
-57.
-39.
-39.

dB
54
32
51

52
16

10

dB

-11.33 Peak
-5.68 Peak
-5.86 Peak
-4.65 Peak
-4.43 Peak
-0.86 Peak

6.36 Peak
11.28 Peak

Data: 23
_ Level (dBm) Date: 2018.08-01
-10.0] PART 27(B12)
-20.0| |
30.0| |
40.0| |
-50.0 718
600 2
70.0| | W
20739 3824. ] 7618. 1412, 15206, 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B12) Horizontal
Remark : CA_LTE_B2_CH18900_20M+B12_CH23130_16M
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Mode

LTE Band 12

10MHz

Channel Bandwidth:

Channel

TX channel 23130
(711MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 24
Level (dBm) Date: 2018-08-01
100 PART 27(B12)|
-20.0| -
-30.0| -
-40.0 -
-50.0 1
7 18
-60.0| '
3
70,0 5]‘
8039 3824. ] 7618. 1412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B12) Vertical
Remark : CA_LTE_B2_CH18900_20M+B12_CH23130_10M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 52.14 -69.75 -55.69 -13.00 -56.75 -14.06 Peak
2 216.84 -69.24 -63.29 -13.00 -56.24 -5.95 Peak
3 266.79 -65.12 -59.46 -13.00 -52.12 -5.66 Peak
4 377.7@ -75.31 -71.38 -13.00 -62.31 -3.93 Peak
5 497.40 -72.83 -67.63 -13.00 -59.83 -5.20 Peak
6 623.40 -70.20 -70.36 -13.00 -57.20 ©0.16 Peak
7 pp 1422.8@ -55.30 -61.66 -13.8@ -42.30 6.36 Peak
8 2133.00 -56.28 -67.56 -13.00 -43.28 11.28 Peak
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ENGEET
VERITAS

LTE Band 2 20MHz TX Channel 19100 (1, 99) + LTE Band 12 10MHz TX Channel 23130 (1, 49)

Mode

LTE Band 2

Channel Bandwidth: Channel
20MHz

TX channel 19100
(1900.00MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Date: 2018-07-24

PART 22124 |

Data: 21
_Level (dBm)
-10.0|
-20.0
-30.0
-40.0 T
8
-50.0 H
60.0| 5
700| Hz
8050 4024, 8018, ' 12012.
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : CA_LTE_B2_CH19100_20M+B12_CH2313@_10M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 189.92 -81.84 -72.09 -13.00 -68.84 -B.95 Peak
2 172.83 -68.68 -62.28 -13.0@0 -55.68 -6.40 Peak
3 217.11 -62.72 -56.77 -13.00 -49.72 -5.95 Peak
4 419.70 -73.02 -69.83 -13.00 -60.02 -3.19 Peak
5 726.38 -69.55 -68.68 -13.00 -56.55 -0.87 Peak
6 B816.60 -68.62 -70.44 -13.00 -55.62 1.82 Peak
7 3800.00 -49.86 -66.27 -13.80 -36.86 16.41 Peak
8 pp 5700.00 -45.44 -65.65 -13.00 -32.44 208.21 Peak

16006.

20000
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Mode

LTE Band 2

20MHz

Channel Bandwidth:

Channel

TX channel 19100
(1900.00MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 22
eLevel (dBm)

Date: 2018-07-24

-10.0

PART 22124 |

-20.0

-10.0| 14

30 ' 4024,

Site : 966 chamber 1

Condition:
Remark

Tested by: Karl Lee

00~ W B W

PART 22/24 Vertical
: CA_LTE_B2_CH19100_20M+B12_CH23130_10M

8018.

Frequency (MHz)

Read Limit Over

12012,

Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB

45.39 -78.85 -66.37 -13.00 -65.85 -12.48 Peak
171.75 -76.29 -69.79 -13.00 -63.29 -6.50 Peak
275.43 -66.18 -60.44 -13.00 -53.18 -5.74 Peak
538.70 -71.78 -69.27 -13.00 -58.78 -2.51 Peak
766.990 -69.92 -69.76 -13.00 -56.92 -0.16 Peak
855.10 -68.41 -70.82 -13.00 -55.41 1.61 Peak
3800.00 -50.01 -66.42 -13.00 -37.01 16.41 Peak
pp 5700.00 -47.11 -67.32 -13.00 -34.11 20.21 Peak

16006.

20000
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Mode

LTE Band 12

Channel Bandwidth:
10MHz

Channel

TX channel 23130
(711MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 23
- Level (dBm) Date: 2018.07-24
-10.0 PART 27(B12)
-20.0
-30.0|
-40.0
-50.0| TB
3
-60.0|
5
700] I
8030 4024, 8018, 12012, 16006. 20000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B12) Horizontal
Remark : CA_LTE_B2_CH191@0_20M+B12_CH23130_16M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 111.54 -82.01 -73.19 -13.00 -69.01 -8.82 Peak
2 199.29 -69.26 -63.08 -13.00 -56.26 -6.18 Peak
3 275.43 -59.61 -53.87 -13.00 -46.61 -5.74 Peak
4 416.90 -71.65 -68.53 -13.00 -58.65 -3.12 Peak
5 552.70 -67.43 -65.89 -13.00 -54.43 -1.54 Peak
6 619.20 -70.87 -71.09 -13.00 -57.87 ©.22 Peak
7 1422.00 -52.30 -58.66 -13.80 -39.30 6.36 Peak
8 pp 2133.0@ -52.15 -63.43 -13.00 -39.15 11.28 Peak
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Mode

LTE Band 12

10MHz

Channel Bandwidth:

Channel

TX channel 23130
(711MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 24
- Level (dBm) Date: 2018.07-24
-10.0 PART 27(B12)
-20.0
-30.0|
-40.0
-50.0|
.
-60.0|
3
5
-70.0| -
1 4 | | L L L |
80739 4024, 8018. 12012. 16006. 20000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B12) Vertical
Remark : CA_LTE_B2_CH19100_26M+B12_CH23130_16M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 65.10 -79.37 -65.99 -13.00 -66.37 -13.38 Peak
2 221.70 -69.04 -63.16 -13.00 -56.04 -5.88 Peak
3 284.07 -66.52 -60.70 -13.00 -53.52 -5.82 Peak
4 413.40 -75.08 -72.84 -13.00 -62.08 -3.04 Peak
5 547.10 -68.76 -66.89 -13.00 -55.76 -1.87 Peak
6 640.90 -71.43 -71.39 -13.00 -58.43 -0.04 Peak
7 pp 1422.80 -55.43 -61.79 -13.00 -42.43 6.36 Peak
8 2133.00 -56.31 -67.59 -13.80 -43.31 11.28 Peak
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ENGEET
VERITAS

LTE Band 2 20MHz TX Channel 19100 (100, 0) + LTE Band 12 10MHz TX Channel 23130 (50, 0)

Mode

LTE Band 2

Channel Bandwidth: Channel
20MHz

TX channel 19100
(1900.00MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 21
o~ Level (dBm) Date: 2018-07-24
-10.0 PART 22174 |
-20.0
-30.0
-40.0 1
8
-50.0
00| 2
4
-70.0
8050 3824, 7618. ' 1412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : CA_LTE_B2_CH19100_20M+B12_CH2313@_10M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 52.68 -71.89 -57.83 -13.00 -58.09 -14.86 Peak
2 159.33 -60.43 -52.73 -13.00 -47.43 -7.70 Peak
3 195.78 -65.67 -59.67 -13.00 -52.67 -6.00 Peak
4 386.80 -67.67 -64.26 -13.00 -54.67 -3.41 Peak
5 528.20 -59.89 -56.67 -13.00 -46.89 -3.22 Peak
6 597.50 -61.38 -61.69 -13.00 -48.38 ©.31 Peak
7 3800.00 -48.85 -65.26 -13.8@ -35.85 16.41 Peak
8 pp 5700.00 -44.53 -64.74 -13.00 -31.53 20.21 Peak
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[BUREAU |

Mode

LTE Band 2

Channel Bandwidth:
20MHz

Channel

TX channel 19100
(1900.00MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 22
- Level (dBm) Date: 2018.07-24
-10.0 PART 22124 |
-20.0
-30.0|
-40.0 T
g
-50.0]
-60.0| 56
3
-70.0|
8039 3824, 7618. 1a12. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : CA_LTE_B2_CH19100_20M+B12_CH2313@_10M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 66.99 -77.47 -64.37 -13.00 -64.47 -13.10 Peak
2 121.26 -73.69 -65.50 -13.00 -60.69 -8.19 Peak
3 218.19 -68.29 -62.35 -13.00 -55.29 -5.94 Peak
4 355.30 -69.98 -64.86 -13.00 -56.98 -5.12 Peak
5 444.90 -65.98 -62.24 -13.00 -52.98 -3.74 Peak
6 622.70 -63.98 -64.15 -13.00 -50.98 ©.17 Peak
7 3800.00 -49.21 -65.62 -13.00 -36.21 16.41 Peak
8 pp 5700.00 -46.25 -66.46 -13.00 -33.25 208.21 Peak

Report No.: RF180713C31-5

Page No. 60/ 64

Report Format Version: 6.1.1




[BUREAU |

Mode

LTE Band 12

10MHz

Channel Bandwidth:

Channel

TX channel 23130
(711MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 23
- Level (dBm) Date: 2018.07-24
-10.0 PART 27(B12)
-20.0
-30.0|
-40.0
-50.0| 718
3
-60.0| <
4|
-70.0|
80739 ' 3824, 7618. 1a12. 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B12) Horizontal
Remark : CA_LTE_B2_CH191@0_20M+B12_CH23130_16M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 94.80 -79.13 -68.73 -13.00 -66.13 -10.40 Peak
2 167.16 -64.87 -57.88 -13.00 -51.87 -6.99 Peak
3 226.02 -57.17 -51.34 -13.00 -44.17 -5.83 Peak
4 386.80 -67.67 -64.26 -13.00 -54.67 -3.41 Peak
5 528.20 -59.89 -56.67 -13.00 -46.89 -3.22 Peak
6 706.00 -67.81 -67.32 -13.00 -54.81 -0.49 Peak
7 pp 1422.00 -51.68 -58.04 -13.80 -38.68 6.36 Peak
8 2133.00 -51.77 -63.05 -13.80 -38.77 11.28 Peak
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Mode

LTE Band 12

10MHz

Channel Bandwidth:

Channel

TX channel 23130
(711MHz)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 24
- Level (dBm) Date: 2018.07-24
-10.0 PART 27(B12)
-20.0
-30.0|
-40.0
-50.0] T
7 |8
-60.0|
6
-70.0 H
8030 ' 3824, 7618. 1412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B12) Vertical
Remark : CA_LTE_B2_CH19100_26M+B12_CH23130_16M
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 77.79 -81.55 -69.53 -13.00 -68.55 -12.02 Peak
2 158.52 -65.84 -58.12 -13.00 -52.84 -7.72 Peak
3 247.35 -64.68 -59.13 -13.00 -51.68 -5.55 Peak
4 355.30 -69.98 -64.86 -13.00 -56.98 -5.12 Peak
5 462.40 -70.17 -65.96 -13.00 -57.17 -4.21 Peak
6 580.00 -65.65 -65.23 -13.00 -52.65 -0.42 Peak
7 pp 1422.80 -54.61 -60.97 -13.00 -41.61 6.36 Peak
8 2133.00 -55.13 -66.41 -13.80 -42.13 11.28 Peak
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5 Pictures of Test Arrangements
Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

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

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

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

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

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

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

- END ---
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