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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No

.. RSZ191217001-00B

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Product

LWT3

Model

LWT3

Frequency Range

LTE-M Band 2: 1850-1910 MHz
LTE-M Band 4: 1710- 1755 MHz
LTE-M Band 12: 699-716 MHz
LTE-M Band 13: 777-787 MHz

Conducted Average Power

LTE-M Band 2: 23.95dBm
LTE-M Band 4: 24.10dBm
LTE-M Band 12: 23.15dBm
LTE-M Band 13: 23.31dBm

Modulation Technique

QPSK, 16QAM

Antenna Specification

-6 dBi

Voltage Range

DC 3.7V from battery

Date of Test

2019/12/17~2019/12/19

Sample serial number

RSZ191217001-RF-S1

Received date

2019/12/17

Sample/EUT Status

Good condition

Objective

This test report is prepared on behalf of invoxia in accordance with Part 2-Subpart J, Part 24-Subpart E and
Subpart 27 of the Federal Communication Commissions rules.

The objective is to determine the compliance of the EUT with FCC rules for output power, modulation
characteristic, occupied bandwidth, and spurious emission at antenna terminal, spurious radiated emission,

frequency stability and band edge.

Related Submittal(s)/Grant(s)

FCC Part 15B JAB, Part 15.247 DTS submissions with FCC ID: ZVS-LWT3.

Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of
Federal Regulations Title 47 Part 2-Subpart J as well as the following parts:

Part 24 Subpart E - Personal Communication Services
Part 27 — Miscellaneous wireless communications services

Applicable Standards: TIA/EIA 603-D.

All emissions measurement was performed at Bay Area Compliance Laboratories Corp. (Shenzhen). The
radiated testing was performed at an antenna-to-EUT distance of 3 meters.

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No

.. RSZ191217001-00B

Measurement Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth +5%
RF output power, conducted +0.73dB
Unwanted Emission, conducted +1.6dB
Radiated Below 1GHz +4.75dB
Emissions Above 1GHz +4.88dB
Temperature +1C
Humidity +6%
Supply voltages +0.4%

Note: The extended uncertainty given in this report is obtained by combining the standard uncertainty times the
coverage factor K with the 95% confidence interval.Otherwise required by the applicant or Product Regulations,

Decision Rule in this report did not consider the uncertainty.

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Shenzhen) to collect test data is located
on the 6/F., West Wing, Third Phase of Wanli Industrial Building, Shihua Road, Futian Free Trade Zone,
Shenzhen, Guangdong, China.

The test site has been approved by the FCC under the KDB 974614 D01 and is listed in the FCC Public
Access Link (PAL) database, FCC Registration No.: 342867, the FCC Designation No.: CN1221.

The test site has been registered with ISED Canada under ISED Canada Registration Number 3062B.

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

SYSTEM TEST CONFIGURATION

Description of Test Configuration

The EUT was configured for testing according to TIA/EIA-603-D.

The final qualification test was performed with the EUT operating at normal mode.

Narrowband and resource blocks per cell BW:

Bandwidth(MHz) Modulation RB setting
Test Item LTE TBS Test
Band | 5| 10 | 15 | 20 | QPSK | 16QAM NB . channel
2 N[ W N N N N 0 10 L/M/H
RF Output 4 N[ \ N N \ 0 10 L/M/H
Power** 12 N W x x N N 0 10 L/M/H
13 N[N x x N N 0 10 L/M/H*
2 N[N N N N N 0 10 M
Peak-to- 4 N W N N N N 0 10 M
average ratio 12 \ \ X X \ \ 0 10 M
13 N W x x N N 0 10 M
2 N[ W N N N N 0 10 M
Radiated 4 N[N N N N N 0 10 M
power 12 \ \ X X N \ 0 10 M
13 N[N x x v N 0 10 M
2 N W N v N N 0 10 M
Occupied 4 VA \ N \ \ 0 10 M
Bandwidth 12 N | A x x N N 0 10 M
13 N[ W x x N N 0 10 M
Spurious 2 (NI VI N[N v v 0 10 M
Emissions at 4 N[N N v v N 0 10 M
Antenna 12 V| x x N N 0 10 M
Terminal 13 NV ] x x N N 0 10 M
Field 2 V| \ v v \ 0 10 M
Strength of 4 \/ \/ \/ \/ \/ \/ 0 10 M
Spurious 12 \ \ x X \ \ 0 10 M
Radiation 13 | N Vx| v v 0 10 M
0/3@5MHz BW
0/7@10MHz BW
P VN VI IV B N \ 0/1%1 MR 110 L/H
0/15@20MHz BW
0/3@5MHz BW
BandEdge | 4 | N | N | N |V \ \ 0%71%105%%%% 10 L/H
0/15@20MHz BW
0/3@5MHz BW
12 V| W x x \ \ /7 @%@1 OME BW 10 L/H
0/3@5MHz BW
T ERVAN VAN BV I \ y o gl ML o 10 L/H*
2 N[ W N N N N 0 10 M
Frequency 4 \ \ \ \ \ \ 0 10 M
stability 12 N [ x X N \ 0 10 M
13 YR x x v N 0 10 M

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

Note *: only middle channel with LTE band 13 @10MHz bandwidth.
Note **: Both RB1 and RB6 were test for QPSK, Both RB1 and RB5 were test for 16QAM, other item
was test RB6 for both QPSK and 16QAM.

Equipment Modifications

No modification was made to the EUT.

Support Equipment List and Details

Manufacturer Description Model Serial Number

Rohde & Schwarz Functional radio communication tester CMW290 101742

Block Diagram of Test Setup

E CMW290 AC Power E
: Source !
A
Antenna EUT E
Non-Conductive Table
150 ¢cm above Ground Plane
< I 1.5 Meters I >

FCC Part 27, FCC Part 24E Page 6 of 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result

§1.1307, §2.1093 RF Exposure (SAR) Compliance*
§2.1047 Modulation Characteristics Not Applicable

§2.1046; § 2(3)2(33 83’ §27.50 (b) RF Output Power Compliance

§ 2.1049;§ 24.238; §27.53 Occupied Bandwidth Compliance

§ 2.1051; § 24.238 (a); §27.53 Spurious Emissions at Antenna Terminal Compliance

§ 2.1053; § 24.238 (a); §27.53 Field Strength of Spurious Radiation Compliance

§ 24.238 (a); §27.53(h) (m) Band Edge Compliance

§ 2.1055; § 24.235; §27.54 Frequency stability Compliance

Note:
Compliance*: Please refer to SAR report released by BACL, report number: RSZ191217001-SA.

FCC Part 27, FCC Part 24E Page 7 of 90




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

TEST EQUIPMENT LIST
Manufacturer Description Model Serial Number Salihationi{jCalibrstion
Date Due Date
Radiated Emission Test
Sunol Sciences Horn Antenna DRH-118 A052604 2017-12-22 | 2020-12-21
Rohde & Signal Analyzer FSEM 845987/005 2019-07-22 | 2020-07-21
Schwarz
Sunol Sciences | Broadband Antenna JB1 A040904-1 2017-12-22 | 2020-12-21
COM-POWER Pre-amplifier PA-122 181919 2019-04-20 | 2020-04-20
Sonoma Amplifier 310N 186238 2019-04-20 | 2020-04-20
Instrument
Agilent Signal Generator N5183A MY 51040755 2019-12-03 | 2020-12-03
Rohde & EMI Test Receiver ESR3 102455 2019-07-09 | 2020-07-08
Schwarz
COM-POWER Dipole Antenna AD-100 41000 NCR NCR
A.H. System Horn Antenna SAS-200/571 135 2018-09-01 | 2021-08-31
UTIiFLEX UFA147A-2362-
MICRO-COAX RF Cable 100100 MFR64639 231029-003 | 2019-11-12 | 2020-11-12
Ducommun RF Cable 104PEA 218124002 2019-11-12 | 2020-11-12
Technologies
Ducommun RF Cable RG-214 1 2019-11-12 | 2020-11-12
Technologies
Ducommun RF Cable RG-214 2 2019-11-12 | 2020-11-12
Technologies
Ducommun Horn Antenna ARH-4223-02 1007726-04 2017-12-29 | 2020-12-28
Technologies
Ducommun Horn Antenna ARH-4223-02 1007726-03 2017-12-29 | 2020-12-28
technologies
Heatsink Amplifier QLW-18405536-J0 15964001002 2019-11-12 | 2020-11-12
Required
Unknown High Pass filter 2.8GHz Unknown 2019-04-20 | 2020-04-20
Unknown High Pass filter 1.3GHz 101120 2019-04-20 | 2020-04-20

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

Manufacturer Description Model Serial Number (CNFTOH] (SN E]
Date Due Date
RF Conducted Test
Rohde & Spectrum Analyzer FSU26 200120 2019-03-02 | 2020-03-01
Schwarz
ESPEC Temperature & Humidity | - py o o 9107726 2019-01-05 | 2020-01-05
Chamber
Long Wei DC Power Supply TPR-6420D 398363 NCR NCR
Rohde & Functional radio CMW290 101742 2019-08-13 | 2020-08-12
Schwarz communication tester
Ducommun RF Cable RG-214 3 Each Time
Technologies
Ducommun UFA210A-1-
technologies RF Cable 4724-30050U MFR64369 223410-001 | 2019-11-12 | 2020-11-12
WEINSCHEL 3dB Attenuator 6231 666 Each Time
Unknown Power Splitter 1620 129 Each Time

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International System

of Units (SI).

FCC Part 27, FCC Part 24E

Page 9 of 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

FCC §1.1307(b) & §2.1093 - RF EXPOSURE INFORMATION

Applicable Standard
FCC§1.1310 and §2.1093.

Test Result
Compliance, please refer to the SAR report: RSZ191217001-SA.

FCC Part 27, FCC Part 24E Page 10 of 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

FCC §2.1047 - MODULATION CHARACTERISTIC

According to FCC § 2.1047(d), Part 24E & 27 there is no specific requirement for digital modulation,
therefore modulation characteristic is not presented.

FCC Part 27, FCC Part 24E Page 11 0of 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

FCC § 2.1046, § 24.232 (c); §27.50 (b) (c) (d) (h) - RF OUTPUT POWER

Applicable Standard

According to FCC §2.1046 and §24.232 (C), mobile and portable stations are limited to 2 watts EIRP and
the equipment must employ a means for limiting power to the minimum necessary for successful
communications.

The peak-to-average power ratio (PAPR) of the transmitter output power must not exceed 13 dB.

According to §27.50(b), Portable stations (hand-held devices) transmitting in the 746-757 MHz, 776-788
MHz, and 805-806 MHz bands are limited to 3 watts ERP.

According to §27.50(c), Portable stations (hand-held devices) in the 600 MHz uplink band and the
698-746 MHz band, and fixed and mobile stations in the 600 MHz uplink band are limited to 3 watts ERP.

According to §27.50(d), the maximum EIRP must not exceed 1Watts (30dBm) for 1710-1755MHz.
According to §27.50(h), the maximum EIRP must not exceed 2Watts (33dBm) for 2500-2570MHz.

Test Procedure
Conducted method:

The RF output of the transmitter was connected to the CMW290 through sufficient attenuation.

CMW290

EUT Attenuator

Radiated method.:
TIA 603-D section 2.2.17

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 59 %
ATM Pressure: 101.0 kPa

The testing was performed by Zero Yan and Alan He on 2019-12-18.

FCC Part 27, FCC Part 24E Page 12 of 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

LTE-M Band 2:
Maximum Output Power
. Low Middle High
Ba(lll\:ll;_;lz()lth Modulation RB size/ NB Index Channel Channel Channel
(dBm) (dBm) (dBm)
RB Size=1, Index=10 23.95 23.74 22.87
QPSK
RB Size=6, Index=10 23.92 22.76 22.40
5.0
RB Size=1, Index=10 23.74 23.51 22.57
16QAM
RB Size=5, Index=10 22.88 22.11 21.75
RB Size=1, Index=10 23.89 23.67 22.89
QPSK
RB Size=6, Index=10 23.69 22.85 22.59
10.0
RB Size=1, Index=10 23.72 23.53 22.79
16QAM
RB Size=5, Index=10 22.92 22.79 22.46
RB Size=1, Index=10 23.89 22.80 22.67
QPSK
150 RB Size=6, Index=10 23.90 22.74 22.51
5.
RB Size=1, Index=10 23.77 2241 22.61
16QAM
RB Size=5, Index=10 23.78 22.55 22.40
RB Size=1, Index=10 22.93 23.75 22.69
QPSK
RB Size=6, Index=10 22.86 23.74 22.46
20.0
RB Size=1, Index=10 22.88 23.64 22.59
16QAM
RB Size=5, Index=10 22.90 23.67 22.62
Peak-to-average ratio (PAR)
. . Middle Channel PAR
Bandwidth Modulation (dB) Limit (dB) Result
QPSK 3.40 13 Pass
5SMHz
16QAM 3.94 13 Pass
QPSK 4.16 13 Pass
10MHz
16QAM 3.80 13 Pass
QPSK 3.03 13 Pass
15MHz
16QAM 3.27 13 Pass
QPSK 3.05 13 Pass
20MHz
16QAM 3.44 13 Pass

FCC Part 27, FCC Part 24E Page 13 0f 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

QPSK:
‘Frequency RReC(:iiyer Tlgntzllble RX s Slél;S;:zUtedAntenna A})Jsolulte Limit | Margin
(MH2) " (BN Degree H(e;é)ht (P;I'};f) (‘&g:l') loss | Gain | (dpm) | @B | @B)
(dB) | (dBd/dBi)

Middle Channel(1880MHz), 5 MHz Bandwidth

1880.00 | 74.65 244 2.3 H 5.0 1.30 9.40 13.10 33 19.9

1880.00 | 83.73 63 2.3 \Y% 13.8 1.30 9.40 21.90 33 11.1
Middle Channel(1880MHz), 10 MHz Bandwidth

1880.00 | 73.12 17 1.8 H 34 1.30 9.40 11.50 33 21.5

1880.00 | 83.00 128 24 \% 13.1 1.30 9.40 21.20 33 11.8
Middle Channel(1880MHz), 15 MHz Bandwidth

1880.00 | 73.29 329 1.5 H 3.6 1.30 9.40 11.70 33 21.3

1880.00 | 84.40 250 1.1 \% 14.5 1.30 9.40 22.60 33 10.4
Middle Channel(1880MHz), 20 MHz Bandwidth

1880.00 | 71.47 268 2.3 H 1.8 1.30 9.40 9.90 33 23.1

1880.00 | 83.52 22 1.9 \% 13.6 1.30 9.40 21.70 33 11.3

16QAM:
\Frequency RReC(:iiyer Tlgntzllble RX Antenna Slél;s;:zuteintenna A})Jsolulte Limit | Margin
(MH2) " (BN Degree H(ef)ht (P;I’}@f) (‘&gfl‘) loss | Gain | (dpm) | @B | @B)
(dB) | (dBd/dBi)

Middle Channel(1880MHz), 5 MHz Bandwidth

1880.00 | 71.00 220 1.5 H 1.3 1.30 9.40 9.40 33 23.6

1880.00 | 82.85 257 1.9 \Y% 13.0 1.30 9.40 21.10 33 11.9
Middle Channel(1880MHz), 10 MHz Bandwidth

1880.00 | 73.06 8 1.8 H 34 1.30 9.40 11.50 33 21.5

1880.00 | 82.91 319 1.7 \% 13.0 1.30 9.40 21.10 33 11.9
Middle Channel(1880MHz), 15 MHz Bandwidth

1880.00 | 71.29 183 1.8 H 1.6 1.30 9.40 9.70 33 233

1880.00 | 83.79 221 24 \% 13.9 1.30 9.40 22.00 33 11
Middle Channel(1880MHz), 20 MHz Bandwidth

1880.00 | 71.42 263 1.6 H 1.7 1.30 9.40 9.80 33 23.2

1880.00 | 83.83 112 1.5 \% 13.9 1.30 9.40 22.00 33 11

FCC Part 27, FCC Part 24E Page 14 of 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

LTE-M Band 4:
Maximum Output Power
. Low Middle High
Ba(lll\:ll;_;lz()lth Modulation RB size/ NB Index Channel Channel Channel
(dBm) (dBm) (dBm)
RB Size=1, Index=10 24.02 24.10 23.18
QPSK
RB Size=6, Index=10 23.17 23.31 22.40
5.0
RB Size=1, Index=10 23.95 23.94 24.11
16QAM
RB Size=5, Index=10 22.30 22.40 22.45
RB Size=1, Index=10 23.97 23.07 24.08
QPSK
RB Size=6, Index=10 23.25 22.31 23.23
10.0
RB Size=1, Index=10 24.10 24.09 23.95
16QAM
RB Size=5, Index=10 22.40 23.40 23.35
RB Size=1, Index=10 23.15 24.05 24.08
QPSK
150 RB Size=6, Index=10 23.05 24.02 24.06
5.
RB Size=1, Index=10 22.76 23.96 23.99
16QAM
RB Size=5, Index=10 22.99 24.05 24.07
RB Size=1, Index=10 23.10 24.05 23.18
QPSK
RB Size=6, Index=10 23.09 24.01 23.16
20.0
RB Size=1, Index=10 22.75 23.96 23.10
16QAM
RB Size=5, Index=10 22.96 24.04 23.06
Peak-to-average ratio (PAR)
. . Middle Channel PAR
Bandwidth Modulation (dB) Limit (dB) Result
QPSK 5.45 13 Pass
5SMHz
16QAM 6.31 13 Pass
QPSK 5.80 13 Pass
10MHz
16QAM 5.09 13 Pass
QPSK 6.22 13 Pass
15MHz
16QAM 5.48 13 Pass
QPSK 3.98 13 Pass
20MHz
16QAM 3.52 13 Pass

FCC Part 27, FCC Part 24E Page 15 0f 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

QPSK:
\Frequency l;ececeliyer Tgnt?ble RX e Sl(ljl;sl::zutedAntenna All)lsolulte Limit | Margin
MH) | By Degree | o | (v | @y | 1055 | Gain | (apm) | (@Bm) | (@B)
(dB) | (dBd/dBi)
Middle Channel(1732.5MHz), 5 MHz Bandwidth
1732.50 | 80.33 52 1.8 H 7.0 1.30 8.90 14.60 30 15.4
1732.50 | 87.65 39 1.5 \% 14.9 1.30 8.90 22.50 30 7.5
Middle Channel(1732.5MHz), 10 MHz Bandwidth
1732.50 | 79.60 11 1.5 H 6.3 1.30 8.90 13.90 30 16.1
1732.50 | 87.00 74 1.0 \Y% 14.3 1.30 8.90 21.90 30 8.1
Middle Channel(1732.5MHz), 15 MHz Bandwidth
1732.50 | 79.91 308 1.8 H 6.6 1.30 8.90 14.20 30 15.8
1732.50 | 87.36 252 1.8 \Y% 14.6 1.30 8.90 22.20 30 7.8
Middle Channel(1732.5MHz), 20 MHz Bandwidth
1732.50 | 82.73 55 1.0 H 9.4 1.30 8.90 17.00 30 13
1732.50 | 87.14 324 1.4 \Y% 14.4 1.30 8.90 22.00 30 8
16QAM:
L‘requency l;ececeliyer Tlgnt?ble Rf‘ s Slé';S;;zUtedAntenna ARSOII;te Limit | Margin
MH) | apuvy| Degree | | (v | @y | 1055 | Gain | (apm) | (@Bm) | (@)
(dB) | (dBd/dBi)
Middle Channel(1732.5MHz), 5 MHz Bandwidth
1732.50 | 80.25 10 1.7 H 6.9 1.30 8.90 14.50 30 15.5
1732.50 | 86.95 280 2.0 \% 14.2 1.30 8.90 21.80 30 8.2
Middle Channel(1732.5MHz), 10 MHz Bandwidth
1732.50 | 79.70 218 22 H 6.4 1.30 8.90 14.00 30 16
1732.50 | 86.89 34 2.0 \Y% 14.2 1.30 8.90 21.80 30 8.2
Middle Channel(1732.5MHz), 15 MHz Bandwidth
1732.50 | 79.74 223 2.1 H 6.4 1.30 8.90 14.00 30 16
1732.50 | 87.50 218 2.0 \% 14.8 1.30 8.90 22.40 30 7.6
Middle Channel(1732.5MHz), 20 MHz Bandwidth
1732.50 | 80.65 182 2.1 H 7.3 1.30 8.90 14.90 30 15.1
1732.50 | 87.56 338 1.2 \Y% 14.8 1.30 8.90 22.40 30 7.6
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

LTE-M Band 12:

Maximum Output Power

Bandwidth Low Middle High
(MHz) Modulation RB size/ NB Index Channel Channel Channel
(dBm) (dBm) (dBm)
RB Size=1, Index=10 22.15 23.08 23.06
QPSK
RB Size=6, Index=10 21.45 22.37 22.36
5.0
RB Size=1, Index=10 23.15 23.02 23.06
16QAM
RB Size=5, Index=10 21.64 21.62 21.59
RB Size=1, Index=10 23.02 23.08 23.12
QPSK
RB Size=6, Index=10 22.40 22.36 22.41
10.0
RB Size=1, Index=10 23.05 23.01 22.97
16QAM
RB Size=5, Index=10 22.49 22.49 22.52
Peak-to-average ratio (PAR)
. . Middle Channel PAR
Bandwidth Modulation (dB) Limit (dB) Result
QPSK 4.23 13 Pass
5MHz
16QAM 5.37 13 Pass
QPSK 4.36 13 Pass
10MHz
16QAM 429 13 Pass

FCC Part 27, FCC Part 24E

Page 17 0of 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

QPSK:
L‘requencyReceiver Turntable Rx Antenna Sl(l:bsl:;t“tedA n Absolute Limit | Margin
Readi Angl : able ntenna Level
MHD) | By Degree | | (v | @y | 1055 | Gain | (apm) | @Bm) | (@B)
m) m) | (dB) | (dBd/dBi)
Middle Channel(707.5MHz), 5 MHz Bandwidth
707.50 | 81.30 46 2.2 H 11.5 1.56 0.0 9.94 3477 | 24.83
707.50 | 96.15 226 1.8 \4 27.8 1.56 0.0 26.24 34.77 8.53
Middle Channel(707.5MHz), 10 MHz Bandwidth
707.50 | 80.51 221 1.4 H 10.7 1.56 0.0 9.14 3477 | 25.63
707.50 | 95.97 179 1.1 \4 27.6 1.56 0.0 26.04 34.77 8.73
16QAM:
L, Receiver| Turntable Rx Antenna Substituted Absolute - q
requency| Cable | Antenna Level Limit | Margin

(MHz) Reading|  Angle Height | Polar | Level

(dBpV) [ Degree (m) |(H/V)| (dBm) loss Gain (dBm) (dBm) | (dB)

(dB) | (dBd/dBi)
Middle Channel(707.5MHz), 5 MHz Bandwidth

707.50 | 80.47 273 2.4 H 10.7 1.56 0.0 9.14 34.77 | 25.63
707.50 | 96.33 242 2.2 \% 28.0 1.56 0.0 26.44 34.77 8.33
Middle Channel(707.5MHz), 10 MHz Bandwidth
707.50 | 80.86 96 1.5 H 11.1 1.56 0.0 9.54 3477 | 25.23
707.50 | 96.29 312 1.3 \% 28.0 1.56 0.0 26.44 34.77 8.33
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

LTE-M Band 13:

Maximum Output Power

Bandwidth Low Middle High
(MHz) Modulation RB size/ NB Index Channel Channel Channel
(dBm) (dBm) (dBm)
RB Size=1, Index=10 2331 22.39 22.48
QPSK
0 RB Size=6, Index=10 22.36 21.54 21.57
5.
RB Size=1, Index=10 23.23 23.40 23.51
16QAM
RB Size=5, Index=10 21.46 21.52 21.56
RB Size=1, Index=10 / 23.23 /
QPSK
RB Size=6, Index=10 / 22.31 /
10.0
RB Size=1, Index=10 / 23.19 /
16QAM
RB Size=5, Index=10 / 22.50 /
Peak-to-average ratio (PAR)
. . Middle Channel PAR
Bandwidth Modulation (dB) Limit (dB) Result
QPSK 6.32 13 Pass
5SMHz
16QAM 6.03 13 Pass
QPSK 5.39 13 Pass
10MHz
16QAM 6.22 13 Pass
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

QPSK:
\Frequency Receiver| Turntable Rx Antenna Slébs;:tutei n Absolute Limit | Margin
Readin Angle ; glilE ntenna | 1 evel
MH2) | R VS| Degree | Toient | Polar | Level | 505 Gain | (apm) | @Bm) | (@B)
(m) | (HV)| (dBm) | g | (aBd/dBi)

Middle Channel(782MHz), 5 MHz Bandwidth

782.00 | 80.33 120 2.1 H 13.1 1.68 0.0 11.42 3477 | 2335

782.00 | 94.10 224 1.5 v 26.6 1.68 0.0 24.92 34.77 9.85
Middle Channel(782MHz), 10 MHz Bandwidth

782.00 | 80.72 69 1.1 H 13.5 1.68 0.0 11.82 3477 | 2295

782.00 | 95.31 281 1.6 \% 27.8 1.68 0.0 26.12 34.77 8.65

16QAM:
\Frequency Receiver| Turntable Rx Antenna Slébs;:tutedA . Absolute Limit | Margin
Readin Angle : able | Antenna | 7y eve]
(MH2) | (BN Degree He‘g)ht (Pl;";f '&;;V‘*') loss | Gain | (gpm) | (@BM | (@B)
(m )| @Bm) | 4p) | (aBd/dBi)

Middle Channel(782MHz), 5 MHz Bandwidth

782.00 | 80.12 14 1.0 H 12.9 1.68 0.0 11.22 3477 | 23.55

782.00 | 94.58 146 1.2 v 27.1 1.68 0.0 25.42 34.77 9.35
Middle Channel(782MHz), 10 MHz Bandwidth

782.00 | 80.44 98 2.2 H 13.2 1.68 0.0 11.52 3477 | 23.25

782.00 | 94.43 235 1.7 \% 27.0 1.68 0.0 25.32 34.77 9.45

Note:

All above data were tested with no amplifier.

Absolute Level = Substituted Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level

dBd is for the ERP, dBi is for EIRP.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

FCC §2.1049, §24.238 & §27.53 - OCCUPIED BANDWIDTH

Applicable Standard

FCC 47 §2.1049, §24.238 and §27.53.

Test Procedure

The RF output of the transmitter was connected to the simulator and the spectrum analyzer through

sufficient attenuation.

The resolution bandwidth of the spectrum analyzer was set at 1% to 5% of the anticipated emission

bandwidth and the 26 dB & 99% bandwidth was recorded.

EUT Splitter

Signal Analyzer

CMW290

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Gavin Guo on 2019-12-19.

EUT operation mode: Transmitting

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

Test Result: Compliance. Please refer to the following tables and plots.

LTE-M Band 2: (Middle Channel)

Bandwidth 99% Occupied 26 dB Emission
(MHz) Modulation Bandwidth Bandwidth

(MHz) (MHz)
QPSK 1.146 1.514

5.0
16QAM 1.154 1.514
QPSK 1.138 1.520

10.0
16QAM 1.130 1.496
QPSK 1.162 1.522

15.0
16QAM 1.154 1.514
QPSK 1.178 1514

20.0
16QAM 1.178 1.490

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

QPSK (5.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

®

*RBW 30 kHz
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms 8
730 Trfec 6.3 dB OBT 175 ]|
De 1 [T
5 [
F2o DI 18.6|dBm 5122230
R VA Temp |1 [T1 1
=a . L aBm
Lo - - LVL
1 1 GHz
Lo .31 dBm
j/ \\ 1 8854910 GHz
D2 -[.4 dBm
e v f\,‘,«
L, / W\
I ki J |
AlGR T LY
F-40
F-50
F-60
Center 1.87829 GHz 500 kHz/ Span 5 MHz
Date: 19.DEC.2019 16:46:20

16-QAM (5.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

®

*RBW 30 kHz
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms
730 Trget 5 [e1=3 o}
Del
[F2o 2[aBm
NEIYTRUI (| FPNpary ren
10 ~
o 4B
/ \ 7 GHz
D2 -|/.6 dBm -
e ,\/\/’ z\A/'\
[
F_30 ! \Wy\luw
F-40
F-50
F-60
Center 1.87829 GHz 500 kHz/ Span 5 MHz
Date: 19.DEC.2019 16:47:08
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

QPSK (10.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 9.56 dB

Ref 31.5 dBm *Att 20 dB SWT 25 ms
730 Trfec 6.3 db OBW[T- 13
De 1
F2o D 8.3|aB
) 8.3|dBm
e Lo o i
Z i Ter
o
2 - dBm
F l“h\[\

Fo o MW

-50

F-60

Center 1.87622 GHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 16:51:05

16-QAM (10.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms
730 Trger 3 [s123
F20 b1 18.3(dB
D1 18.3|dBm
R N YW FSYRTAN

F10 j

-~ 2 -[7.7 dBn /\JJV
3DB

g Sl

=-40

;

~-50

-60

Center 1.87622 GHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 16:50:06
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

QPSK (15.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -6.41 dBm

Ref 31.5 dBm *Att 20 dB SWT 25 ms .873184744 GHz
il
730 Trfec 6.3 db OBW  [IT- 101854974 MHZ
T 1 [T1 |
-4.01 a5 [IEM
e W‘\W =5573955 T
Temp |1

Sy .

=40

-50

F-60

Center 1.87397 GHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 16:54:57

16-QAM (15.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -7.27 dBm

Ref 31.5 dBm *Att 20 dB SWT 25 ms 873200769 GHz
T
730 Trget 5. [e1=3 TSI TIHZ
Del
q.71 ae [N
i TR PPRYTprgY T.514424077 Miz
Temp [1 [T1 oHw]
== T2
.11 dBm

F1io LvVL
] \ 1.87338] 4 GHz
emp |2 of
D2 -f.2 dBm
J’W

| Wl

~-50

-60

Center 1.87397 GHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 16:56:15
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

QPSK (20.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

®

*RBW 30 kHz
*VBW 100 kHz

Marke

Ref 31.5 dBm *Att 20 dB SWT 25 ms

730 Trfec ©.3 dB OBV T
Delt 1

Loo e oo

] "

=40

-50

F-60

Center 1.8719 GHz

Date: 19.DEC.2019 16:59:34

500 kHz/

Span 5 MHz

16-QAM (20.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

®

Ref 31.5 dBm *Att 20 dB

*RBW 30 kHz
*VBW 100 kHz
SWT 25 ms

30 TI§et 5. f dB

PRSI WY Y

]

D2z b dBi
I W

~-50

-60

Center 1.8719 GHz

Date: 19.DEC.2019 16:58:51

500 kHz/

Span 5 MHz

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

LTE-M Band 4: (Middle Channel)

Bandwidth 99% Occupied 26 dB Emission
(?V[glz) Modulation Bandwidth Bandwidth

(MHZz) (MHz)
QPSK 1.154 1.498

5.0
16QAM 1.154 1.490
QPSK 1.146 1.554

10.0
16QAM 1.138 1.522
QPSK 1.130 1.480

15.0
16QAM 1.130 1.488
QPSK 1.154 1.498

20.0
16QAM 1.154 1.490

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

QPSK (5.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marker 1 [
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms .730052¢ .
730 Trfec 6.3 db OBW [T~ 125 ]|
D 1 [T 1

- 5 [

F2o DI 18.5|dBm 3 ;
1 #H IMMJ\HWU\}wﬂV¢ﬂuﬁdV\L
- l/ \\
D2 -ff.5 dBm

- wa !'hw
F-30
F-40
F-50
F-60
Center 1.73079 GHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 17:10:39

16-QAM (5.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz
.73 2

Ref 31.5 dBm *Att 20 dB SWT 25 ms
730 Trget 5 [e1=3 o}
Del
F20 SRS T —=
1 ex] WSO, TR Py rons
== o

/

D2 -[7.4 dBn
! F

B M .llMM ﬁwwﬁﬁmh |

=-40

~-50

-60

Center 1.73079 GHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 17:11:34
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

QPSK (10.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marke
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms

30 TI$ec 6.3 dB OB

D 8.8|dBm
i AUl Ay~

D2 -[7.2 dBm !

=30

=40

-50

F-60

Center 1.72872 GHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 17:08:34

16-QAM (10.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -7. dBm

Ref 31.5 dBm *Att 20 dB SWT 25 ms 27958780 CHe
730 Trget 5 [e1=3 o}
Del
20 z =
D1 195.1|dBm
I NARAN A o

[l

L., j‘
b s, |

=-40

~-50

-60

Center 1.72872 GHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 17:07:22
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

QPSK (15.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

®

Ref 31.5 dBm

*Att

*RBW 30 kHz
*VBW 100 kHz

20 dB SWT 25 ms

Marker 1 [Tl ]

30 TI$ec (S s =)

dBm

I
\
y

F-10

\'W“M,

-50

F-60

Center 1.72647 GHz

Date: 19.DEC.2019 17:04:50

500 kHz/

Span 5 MHz

16-QAM (15.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

®

Ref 31.5 dBm

*Att

*RBW 30 kHz
*VBW 100 kHz

20 dB SWT 25 ms

Delta 1

30 T 5. f dB

F10

F-10

F-20

=-40

~-50

-60

Center 1.72647 GHz

Date: 19.DEC.2019 17:05:58

500 kHz/

Span 5 MHz

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

QPSK (20.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 6.79 dB
>

Ref 31.5 dBm *Att 20 dB SWT 25 ms

30 TI$ec 6.3 dB OB

K Wmf %"“‘Ww .

=40

-50

F-60

Center 1.7244 GHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 17:03:10

16-QAM (20.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms
730 Trget 5 [e1=3 o}
De

o BE—20-3+-B; Y E

10 2 a1 d —
/7 \ Temp |2
o
i I}
D2 - dBm J

W““’[ W

Wmn wa M .

=-40

~-50

-60

Center 1.7244 GHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 17:02:29
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

LTE-M Band 12: (Middle Channel)

Bandwidth 99% Occupied 26 dB Emission
a(Mg'z) Modulation Bandwidth Bandwidth
(MHz) (MHz)
QPSK 1.154 1.482
5.0
16QAM 1.154 1.498
QPSK 1.130 1.501
10.0
16QAM 1.130 1.493

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

QPSK (5.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

®

*RBW 30 kHz
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms 7 6
730 Trfec 6.3 dB OBT =T ST
De 1 [T1 |
-¢.24 dB
F20 = —
D1 17.9[dBm e - -
/MWWMM»\" Temp [1 [T1
10
o
ﬁ \11
D2 -B.1 dBm
I /\wf! A\J‘\/‘“
F-20 Mﬂ W wdg,l‘vh\lu
sk Ny
F-40
F-50
F-60
Center 705.79 MHz 500 kHz/ Span 5 MHz
Date: 19.DEC.2019 17:14:50

16-QAM (5.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

®

*RBW 30 kHz
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms
730 Trfet 3 [s!:] 122
Del
20
Dl 17 dBm
LT PPN W Pr e -
paxca] R
F10 -
ro dB
/ \ il
D2 -B.2 dBm Y Ll
F-10 w '—Nr
L 2o MHVM\N \"}v\ﬁﬁﬂ
Mo LA 7N
F-40
F-50
F-60
Center 705.79 MHz 500 kHz/ Span 5 MHz
Date: 19.DEC.2019 17:14:02

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

QPSK (10.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

®

31.5 dBm *Att 20 dB

*RBW 30 kHz Marker 1 [Tl ]
*VBW 100 kHz
SWT 25 ms

30 TI$ec (S s =)

5|dBm

q3.1430 23 MHz
Temp |2
.14 dBm

\\ /J4.280897436 MHz
1

D2 -B.5 dBm i

F-10

=40

-50

F-60

Center 703.72 MHz

Date: 19.DEC.2019 17:16:28

500 kHz/

Span 5 MHz

16-QAM (10.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

®

*RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms
730 Trget 5 [e1=3 o}
Del
20 —
e Wwww\. Tor
m 10 - 2
i / L

F-10

F-20

3DB
?f‘\%mf’r oo
F-40
F-50
F-60

Center 703.72 MHz

Date: 19.DEC.2019 17:17:28

500 kHz/

Span 5 MHz

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

LTE-M Band 13: (Middle Channel)

Bandwidth 99% Occupied 26 dB Emission
a(‘l:,[glz) Modulation Bandwidth Bandwidth
(MHz) (MHz)
QPSK 1.138 1.474
5.0
16QAM 1.138 1.490
QPSK 1.130 1.501
10.0
16QAM 1.130 1.493

FCC Part 27, FCC Part 24E
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

QPSK (5.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marke
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms 77
730 Trfec 3 [s:] 1%=) T3
Deltq 1
F20
D1 17.9[dBm -
P n A s, MA Temp [1 [T1

- NJM“ =

-50

F-60

Center 780.29 MHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 17:21:38

16-QAM (5.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marker
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms
730 Trget 5 [e1=3 o}
Del
20
D 17.9|dBm
QVVXNNAN MITTOTY Temp
F10

W (%

F-20 'W‘?‘\v

~-50

-60

Center 780.29 MHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 17:23:22
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

QPSK (10.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms
730 Trfec 6.3 dB
20

D 17.2|dBm T

D2 -B.8 dBm )/ \

MM{ “

-50

F-60

Center 778.22 MHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 17:20:11

16-QAM (10.0 MHz) - 26 dB Bandwidth & 99% Occupied Bandwidth, Middle channel

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz

Ref 31.5 dBm *Att 20 dB SWT 25 ms

30 TI§et 5. f dB

“ i
i |-

~-50

-60

Center 778.22 MHz 500 kHz/ Span 5 MHz

Date: 19.DEC.2019 17:19:19
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

FCC §2.1051,§24.238(a); §27.53 - SPURIOUS EMISSIONS AT ANTENNA
TERMINALS

Applicable Standard
FCC §2.1051, §24.238(a) and §27.53.

The spectrum was to be investigated to the tenth harmonics of the highest fundamental frequency as
specified in § 2.1051.

Test Procedure

The RF output of the transceiver was connected to a spectrum analyzer and simulator through appropriate
attenuation. The resolution bandwidth of the spectrum analyzer was set at 1MHz. Sufficient scans were
taken to show any out of band emissions up to 10" harmonic.

EUT Splitter Signal Analyzer

|

CMW290 |

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Gavin Guo on2019-12-17.
Test result: Compliance.
EUT operation mode: transmitting

Please refer to the following plots.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

LTE-M Band 2:

&

Date:

=3

Date:

30 MHz - 1 GHz (5.0 MHz, Middle Channel)

*RBW 100 kHz Marker 1
*VBW 300 kHz
Ref 36.5 dBm *Att 25 dB SWT 100 ms 35.73
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20
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1 GHz - 3 GHz (5.0 MHz, Middle Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz
Ref 36.5 dBm *Att 25 dB SWT 5 ms
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17.DEC.2019 13:14:45

Fundamental test

FCC Part 27, FCC Part 24E

Page 39 of 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

3 GHz - 20 GHz (5.0 MHz, Middle Channel)

® *RBW 1 MHz Marker 1 Tl ]
*VBW 3 MHz

Ref 21.5 dBm *Att 10 dB SWT 100 ms

20 TIfec .3 dB

F-10

F-20

F-30

=50
"‘"\P[WUMM gt umdLWMWWWW

F-70

Start 3 GHz 1.7 GHz/ Stop 20 GHz

Date: 17.DEC.2019 13:13:13

30 MHz - 1 GHz (10.0 MHz, Middle Channel)

® *RBW 100 kHz Marker 1 [Tl ]
*VBW 300 kHz -

Ref 36.5 dBm *Att 25 dB SWT 100 ms 365.76

Offget 6. dB "

k2o

F-10

20 3DB

F-30

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 17.DEC.2019 13:16:04
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

1 GHz - 3 GHz (10.0 MHz, Middle Channel)

®

*RBW 1 MHz
*VBW 3 MHz

Marker 1 [Tl ]

Ref 36.5 dBm *Att 25 dB SWT 5 ms 1.8
Offget 6 dB "
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[ 2]
Loo -+
=8
LVL
F10
o
F-10
D1 -13 ¢iBm
L_20 3DB
F-30
|- } n I 1 m A Y A "y
Mg haynrew = ST A R AT A S A
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Start 1 GHz 200 MHz/ Stop 3 GHz
Date: 17.DEC.2019 13:28:22
.
3 GHz - 20 GHz (10.0 MHz, Middle Channel)
® *RBW 1 MHz tar 1 [T1 ]
*VBW 3 MHz -
Ref 21.5 dBm *Att 10 dB SWT 100 ms 7.49 Z
["20 Trfec 5.3 dB 'l
[ 2]
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Start 3 GHz 1.7 GHz/ Stop 20 GHz
Date: 17.DEC.2019 13:28:52

Fundamental test
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Bay Area Compliance Laboratories Corp. (Shenzhen)

®

Date:

Date:

30 MHz - 1 GHz (15.0 MHz, Middle Channel)

*RBW 100 kHz Marker 1 T1
*VBW 300 kHz -

SWT 100 ms 718.63

*Att

dB "

25 dB
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=60

Start 30 MHz 97 MHz/ Stop 1 GHz

17.DEC.2019 13:31:36

1 GHz - 3 GHz (15.0 MHz, Middle Channel)

*RBW 1 MHz
*VBW 3 MHz
SWT 5 ms 1.86217948
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*Att
aB "

A

25 dB
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=30

Fundamental test

|
NP Ow

vl b ey e L AT O T

=50

=60

Start 1 GHz 200 MHz/ Stop 3 GHz

17.DEC.2019 13:30:59
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

3 GHz - 20 GHz (15.0 MHz, Middle Channel)

® *RBW 1 MHz Marker 1
*VBW 3 MHz

Ref 21.5 dBm *Att 10 dB SWT 100 ms .5496
[F20 Ti§ec T. aB 1l
F10
o LVL
F-10
D -1 HBm
F-20
F-30
3DB
F-40 =+
;iJMO‘A,\M ] J
F-60
F-70
Start 3 GHz 1.7 GHz/ Stop 20 GHz

Date: 17.DEC.2019 13:29:35

30 MHz - 1 GHz (20.0 MHz, Middle Channel)

® *RBW 100 kHz Marker 1 [Tl ]
*VBW 300 kHz

Ref 31.5 dBm *Att 20 dB SWT 100 ms

30 TI§ec .3 dB
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=30

=40

F-50

F-60

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 17.DEC.2019 13:09:38
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Bay Area Compliance Laboratories Corp.

(Shenzhen)

Report No.: RSZ191217001-00B

1 GHz - 3 GHz (20.0 MHz, Middle Channel)

®

*Att

*RBW 1 MHz
*VBW 3 MHz

20 dB SWT 5 ms

Marker 1 [Tl ]

[s1=3

[

F-20

F-30

Fundamental test
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=60

Start 1 GHz

Date: 17.DEC.2019 13:10:43

200 MHz/

Stop 3 GHz

3 GHz - 20 GHz (20.0 MHz, Middle Channel)

*Att

*RBW 1 MHz
*VBW 3 MHz

10 dB SWT 100 ms

Ref 21.5 dBm
[F20 Trfec .3 dB
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o
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F-20
F-30
F-40
ALLW L
-60
=70
Start 3 GHz
Date: 17.DEC.2019 13:11:47

1.7 GHz/

Stop 20 GHz
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

LTE-M Band 4:

30 MHz - 1 GHz (5.0 MHz, Middle Channel)

® *RBW 100 kHz Marker 1 [Tl ]
*VBW 300 kHz .
Ref 31.5 dBm *Att 20 dB SWT 100 ms 124 .855769231 MHz
730 Trgec B aB 'l
| 2|
20
Junx|
F10 LVL
o
F-10
D1 -13 ¢iBm
F-20
3DB
F-30
F-40
MWWWWMMWWM
F-50
F-60
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 17.DEC.2019 13:36:12
1 GHz - 3 GHz (5.0 MHz, Middle Channel)
@ *RBW 1 MHz ker 1 [T1
*VBW 3 MHz ~25.19 dBm
Ref 36.5 dBm *Att 25 dB SWT 5 ms 1.8493589 GHz
Offget 6 dB ,I
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Fundamental test
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Date: 17.DEC.2019 13:35:48
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

3 GHz - 20 GHz (5.0 MHz, Middle Channel)

® *RBW 1 MHz
*VBW 3 MHz

Ref 16.5 dBm *Att 20 dB SWT 100 ms

Offget 6. dB

1 o
==

F-60

Start 3 GHz 1.7 GHz/ Stop 20 GHz

Date: 17.DEC.2019 13:34:37

30 MHz - 1 GHz (10.0 MHz, Middle Channel)

® *RBW 100 kHz
*VBW 300 kHz

Ref 31.5 dBm *Att 20 dB SWT 100 ms

30 TIfec .3 dB

==
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F-20

=30

~-40

Moot o g st ko il s MU

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 17.DEC.2019 13:37:07
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

1 GHz - 3 GHz (10.0 MHz, Middle Channel)

® *RBW 1 MHz Marker 1 -
*VBW 3 MHz z

Ref 31.5 dBm *Att 20 dB SWT 5 ms 1.
e .
30 TIr§ec © . aB
L -
~_|

F-10
D1 -13 d¢iBm

F-20
ae Fundamental test
F-30
F-40
DA SANAAR AN SN [UPRVRITIY P I P VDY N Y SR W) CPISRAY R7 W WY
F-s0
F-60
Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 17.DEC.2019 13:39:51

3 GHz - 20 GHz (10.0 MHz, Middle Channel)

® *RBW 1 MHz
*VBW 3 MHz

Ref 31.5 dBm *Att 20 dB SWT 100 ms
e .
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F10 LVL
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=50

Start 3 GHz 1.7 GHz/ Stop 20 GHz

Date: 17.DEC.2019 13:40:09
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

30 MHz - 1 GHz (15.0 MHz, Middle Channel)

® *RBW 100 kHz
*VBW 300 kHz

Ref 36.5 dBm *Att 25 dB SWT 100 ms

Offget 6.9 dB
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D1 -13 ¢iBm
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=60

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 17.DEC.2019 13:32:47

1 GHz - 3 GHz (15.0 MHz, Middle Channel)

® *RBW 1 MHz
*VBW 3 MHz

Ref 36.5 dBm *Att 25 dB SWT 5 ms

Offget 6. dB

30
oo .
\\\\\\\\ LVL
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20 3pB

Fundamental test
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Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 17.DEC.2019 13:33:14
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

3 GHz - 20 GHz (15.0 MHz, Middle Channel)

® *RBW 1 MHz
*VBW 3 MHz

Ref 16.5 dBm *Att 20 dB SWT 100 ms

Offget 6. dB
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Date: 17.DEC.2019 13:33:49
30 MHz - 1 GHz (20.0 MHz, Middle Channel)
® *RBW 100 kHz Marker 1 [T1
*VBW 300 kHz -52.16 dBm
Ref 23 dBm *Att 20 dB SWT 100 ms 521.217948718 MHz
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Date: 17.DEC.2019 13:43:31
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No

.. RSZ191217001-00B

1 GHz - 3 GHz (20.0 MHz, Middle Channel)

® *RBW 1 MHz Marker 1 T1
*VBW 3 MHz 2 9t

Ref 36.5 dBm *Att 25 dB SWT 5 ms 1.

Offget 6. dB
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==
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20 3pB

=30

Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 17.DEC.2019 13:42:18

3 GHz - 20 GHz (20.0 MHz, Middle Channel)

® *RBW 1 MHz Marker 1 T1
*VBW 3 MHz - .35 dBm

Ref 31.5 dBm *Att 20 dB SWT 100 ms 3.435897436 GHz
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Start 3 GHz 1.7 GHz/ Stop 20 GHz

Date: 17.DEC.2019 13:42:43

Fundamental test
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

LTE-M Band 12:
30 MHz - 1 GHz (5.0 MHz, Middle Channel)

® *RBW 100 kHz Marker 1 [Tl ]
*VBW 300 kHz ., S GBm

Ref 30 dBm *Att 25 dB SWT 100 ms 574.0705
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Date: 17.DEC.2019 13:49:20

1 GHz - 10GHz (5.0 MHz, Middle Channel)
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Date: 17.DEC.2019 13:49:49
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

30 MHz - 1 GHz (10.0 MHz, Middle Channel)

® *RBW 100 kHz
*VBW 300 kHz

Ref 29 dBm *Att 25 dB SWT 100 ms

Offget 6. dB
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Fundamental test
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Date: 17.DEC.2019 13:50:57

1 GHz - 10 GHz (10.0 MHz, Middle Channel)
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No

.. RSZ191217001-00B

LTE-M Band 13:

®
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30 MHz - 1 GHz (5.0 MHz, Middle Channel)
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1 GHz - 10GHz (5.0 MHz, Middle Channel)
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Fundamental test
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

763 MHz — 775 MHz (5.0 MHz, Middle Channel)

® *RBW 10 kHz Marke
*VBW 30 kHz

Ref 0 dBm *Att 20 dB SWT 120 ms
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793 MHz - 806 MHz (5.0 MHz, Middle Channel)
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

Additional band emission (add antenna gain for below two plots):
1.559 GHz - 1.610 GHz (5.0 MHz, Middle Channel)

® *RBW 1 kHz Marker 1 [T1 ]
*VBW 3 kHz -81.74 dBm
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1.559 GHz - 1.610 GHz (5.0 MHz, Middle Channel)
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No

.. RSZ191217001-00B

®

Date:

Date:

30 MHz - 1 GHz (10.0 MHz, Middle Channel)
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1 GHz - 10 GHz (10.0 MHz, Middle Channel)
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Fundamental test
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

763 MHz - 775 MHz (10.0 MHz, Middle Channel)

® *RBW 10 kHz
*VBW 30 kHz

Ref 0 dBm *Att 25 dB SWT 120 ms
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793 MHz - 806 MHz (10.0 MHz, Middle Channel)
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

Additional band emission (add antenna gain for below two plots):

®
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1.559 GHz - 1.610 GHz (10.0 MHz, Middle Channel)
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1.559 GHz - 1.610 GHz (10.0 MHz, Middle Channel)
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

FCC § 2.1053:§ 24.238 (a); §27.53 SPURIOUS RADIATED EMISSIONS

Applicable Standard
FCC § 2.1053, § 24.238(a) and § 27.53

Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating load which
was also placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the
receiving antenna height and polarization as well as EUT azimuth were varied in order to identify the
maximum level of emissions from the EUT. The test was performed by placing the EUT on 3-orthogonal
axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 59 %
ATM Pressure: 101.0 kPa

The testing was performed by Zero Yan and Alan He on 2019-12-18.

EUT operation mode: Transmitting
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

Pre-scan with Low, Middle and High channel, the worst case as below:

LTE-M Band: (Pre-scan with all the bandwidth, and worse case as below)

Frequency | Receiver | Turntable Rx Antenna Substituted
Cable Antenna AlI)‘solulte Limit | Margin
(MHz) Reading Angle Height | Polar | Level Loss Gain (dg:l) (dBm) (dB)
(dBpv) Degree (m) (H/V) | (dBm) (dB) (dBd/dBi)

Band 2, Middle Channel(1880MHz)
961.35 37.61 292 2.2 H -63.0 1.37 0.0 -64.37 -13 51.37
961.35 38.31 153 1.6 A" -61.0 1.37 0.0 -62.37 -13 49.37
3760.00 59.80 170 1.4 H -42.3 1.50 11.80 -32.00 -13 19.00
3760.00 56.52 32 2.3 \Y -45.1 1.50 11.80 -34.80 -13 21.80

Band 4, Middle Channel(1732.5MHz)
961.35 37.14 200 2.4 H -63.4 1.37 0.0 -64.77 -13 51.77
961.35 38.03 65 1.7 \% -61.3 1.37 0.0 -62.67 -13 49.67
5197.50 56.61 266 2.1 H -43.5 1.60 12.10 -33.00 -13 20.00
5197.50 58.14 217 1.2 \Y -41.5 1.60 12.10 -31.00 -13 18.00
Band 12, Middle Channel(707.5MHz)

961.35 38.91 272 1.9 H -61.7 1.37 0.0 -63.07 -13 50.07
961.35 37.18 16 1.3 A" -62.2 1.37 0.0 -63.57 -13 50.57
1415.00 45.42 26 1.5 H -62.8 1.60 7.90 -56.50 -13 43.50
1415.00 56.74 170 1.8 \Y -51.7 1.60 7.90 -45.40 -13 32.40
2122.50 48.92 125 2.0 H -52.2 1.30 9.70 -43.80 -13 30.80
2122.50 56.56 147 1.3 v -45.4 1.30 9.70 -37.00 -13 24.00
2830.00 51.26 49 1.5 H -52.7 1.80 10.50 -44.00 -13 31.00
2830.00 50.65 147 2.5 v -53.0 1.80 10.50 -44.30 -13 31.30

Band 13, Middle Channel(782MHz)
961.35 38.63 157 2.2 H -61.9 1.37 0.0 -63.27 -13 50.27
961.35 37.42 90 1.8 \Y -61.9 1.37 0.0 -63.27 -13 50.27
1564.00 45.90 257 1.3 H -62.2 1.40 8.70 -54.90 -40 14.90
1564.00 55.60 88 1.7 \Y -52.3 1.40 8.70 -45.00 -40 5.00
3128.00 45.20 81 2.3 H -56.4 1.70 11.30 -46.80 -13 33.80
3128.00 49.18 108 1.0 \% -52.3 1.70 11.30 -42.70 -13 29.70

Note:

Absolute Level = Substituted Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level
dBd is for the ERP, dBi is for EIRP.
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FCC § 24.238 (a); §27.53 (h)(m) - BAND EDGES

Applicable Standard

According to §24.238(a), the power of any emissions 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.

According to FCC §27.53 (h)(m), 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.
Test Procedure

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient
attenuation.

The center of the spectrum analyzer was set to block edge frequency

EUT Splitter Signal Analyzer

g

CMW290

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Gavin Guo on2019-12-17.
EUT operation mode: Transmitting

Test Result: Compliance. Please refer to the following plots.
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Band 2:
QPSK (5.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -17.36 dBm

Ref 33 dBm *Att 25 dB *SWT 100 ms .849983974 GHz
k3o ff t o) dB Del 1 [T ﬂ
-2
16029641 muz||IEM
20

[-10
>1 -13 ¢iBm ! \

[2° /M K
L\{‘E 3DB
F-30

-60

Center 1.85 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 15:40:04

QPSK (5.0 MHz, FULL RB) - Right Band Edge

@ *RBW 30 kHz Marker 1 [T1
*VBW 100 kHz -

Ref 33 dBm *Att 25 dB *SWT 100 ms 1.910048

L o—offfet o 1B |

Jo A A AL LvL
N3

B [

S S VA )

B L.

=60

Center 1.91 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 15:43:18
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16-QAM (5.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz
Ref 33 dBm *Att 25 dB *SWT 100 ms
Lio—Offger 6.9 dB Del 1
.16
20
Lio AL AN M VL
i 2( \\
F-10
D1 -13 ¢iBm / \
L_20 AL“ \1“\;
yfyl uu'\\( 3DB
F-30 \\K
M me” ““"MW \UWW
¥ v
F-60
Center 1.85 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 15:40:39

16-QAM (5.0 MHz, FULL RB) - Right Band Edge

® *RBW 30 kHz Marker 1 [Tl
*VBW 100 kHz -18
Ref 33 dBm *Att 25 dB * SWT 100 ms 1.910000
k30 ffget 6 dB T
F20
BT -
F1o r‘v oAk e
i ) \
F-10
13 dom j |
| P pmll I
f}"/ 3DB
F-30 J{f “L‘
'
F-60
Center 1.91 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 15:43:55
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QPSK (10.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 5 dBm
8500 0 G

Ref 29 dBm *Att 25 dB *SWT 100 ms

Offget 6. dB

k20 EN
T -
[vnx ST ( \

i il

F-10 ] |

D1 -13 ¢Bm nj \1“

Center 1.85 GHz 1.5 MHz/ Span 15 MHz

Date: 17.DEC.2019 15:29:02

QPSK (10.0 MHz, FULL RB) - Right Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -21.87 dBm

Ref 29 dBm *Att 25 dB * SWT 100 ms 1.9100480 GHz

Offget 6. dB

Lo L2
BT
s TN
/ “\ LvVL
I ) \
F-10
b1 13 gm / \

Center 1.91 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 15:32:31
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®

Date:

Date:

16-QAM (10.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz Marker 1 [T ]

*VBW 100 kHz
Ref 29 dBm *Att 25 dB * SWT 100 ms
Offget 6. dB
Loo | 2|
1o iy
{ W LVL
i f \
F-10
1 -13 {Bn J’/ \\"
F-20
"WM 3DB
F-30
F-40
L. Ww,
5o WWWW Ty
i,
| -70
Center 1.85 GHz 1.5 MHz/ Span 15 MHz
17.DEC.2019 15:29:30

16-QAM (10.0 MHz, FULL RB) - Right Band Edge

*RBW 30 kHz Marker [T

*VBW 100 kHz
Ref 29 dBm *Att 25 dB *SWT 100 ms

Offget 6. dB

F10

F-20

F-40

Center 1.91 GHz 1 MHz/ Span 10 MHz

17.DEC.2019 15:33:12
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QPSK (15.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -
C

Ref 33 dBm *Att 25 dB *SWT 100 ms .850C
bio—offdet 6.4 dn i
[ 2]
F20
T -
=3
! LVL

Loio /
D1 -13 {iBm Aﬂ[}u \Q\‘\"
Looo "

-50

F-60

Center 1.85 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 15:54:12

QPSK (15.0 MHz, FULL RB) - Right Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 8 dB
.9100 0

Ref 33 dBm *Att 25 dB *SWT 100 ms

30 ff L 6 dB ]]
20

Lio AW LVL

13 Jom —f \

L 4o )

b
‘ J |
[ uilm‘u "
» T Ul
F-60
Center 1.91 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 15:57:01
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Date:

Date:

16-QAM (15.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz Marker 1 [Tl ]
*VBW 100 kHz
Ref 33 dBm *Att 25 dB *SWT 100 ms .849¢
bio—offdet 6.4 dn Deltg 1 [T1 1
- aB
4104564 muaz[|IEM
20
Eio IERYL 1Y N LVL
Lo /’
F-10

D1 -13 ¢iBm
) W \‘m\.un.

F-60

Center 1.85 GHz 1 MHz/ Span 10 MHz

17.DEC.2019 15:53:08

16-QAM (15.0 MHz, FULL RB) - Right Band Edge

*RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz
33 dBm *Att 25 dB *SWT 100 ms

ff r 6 dB ]]

F10

15 Jiam —f \

=20

=30

=-40

~-50

Ty

-60

Center 1.91 GHz 1 MHz/ Span 10 MHz

17.DEC.2019 15:56:29

FCC Part 27, FCC Part 24E Page 67 of 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

®

Date:

Date:

QPSK (20.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz Marker 1 [T ]

*VBW 100 kHz
Ref 33 dBm *Att 25 dB *SWT 100 ms
Lso—Qffder 6.4 dp I
20
ks

F-10

F-60

Center 1.85 GHz 1 MHz/ Span 10 MHz

17.DEC.2019 15:59:53

QPSK (20.0 MHz, FULL RB) - Right Band Edge

*RBW 30 kHz Marker [T

*VBW 100 kHz
Ref 33 dBm *Att 25 dB SWT 30 ms
30 ff L 6 dB ]]
20

]
\

Center 1.91 GHz 1 MHz/ Span 10 MHz

17.DEC.2019 16:08:12
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16-QAM (20.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker [T1 ]
*VBW 100 kHz

Ref 33 dBm *Att 25 dB *SWT 100 ms
k30 ffget 6 dB ﬂ
[a ]
20
[ il
=
oy L

F-10
D1 -13 {iBm ! \‘

F-20
ﬂjr MMLA 3DB
E-30 \s .

=40

F-60

Center 1.85 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 15:59:19

16-QAM (20.0 MHz, FULL RB) - Right Band Edge

® *RBW 30 kHz Marker [T 1
*VBW 100 kHz -3 dBm
.910144231 GHz

Ref 33 dBm *Att 25 dB SWT 30 ms
30 ff L 6 dB ]]
20

]

F-20
f" ‘ﬁ\ =00
L s |

~-50

-60

Center 1.91 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 16:07:39
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Band 4:
QPSK (5.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz
. 00

Ref 28.6 dBm *Att 25 dB *SWT 100 ms

Offget 6. dB

FU i
-

Center 1.71 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 16:57:44

QPSK (5.0 MHz, FULL RB) - Right Band Edge

@ *RBW 30 kHz Marker 1 [Tl
*VBW 100 kHz -

Ref 28.6 dBm *Att 25 dB * SWT 100 ms 1.755000

Offget 6. dB

=== [0 ““4}

I L
- D1 -13 ¢iBm 'l
.

L L

Center 1.755 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 17:01:22
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Date:

Date:

16-QAM (5.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz Marke 1 [T ]
*VBW 100 kHz
Ref 28.6 dBm *Att 25 dB *SWT 100 ms

Offget 6. dB

I | |
- D1 -13 ¢iBm '
\

F-30 //N v\‘\t
L_a0 . i

Center 1.71 GHz 1 MHz/ Span 10 MHz

17.DEC.2019 16:57:00

16-QAM (5.0 MHz, FULL RB) - Right Band Edge

*RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz .
Ref 28.6 dBm *Att 25 dB *SWT 100 ms .755032051 GHz

Offget 6. dB

D1 -13 ¢iBm
F-20 i

//’r'L 3DB
F-30 Lu
L_ao . l\v:rN)‘J M g

Center 1.755 GHz 1 MHz/ Span 10 MHz

17.DEC.2019 17:00:56
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QPSK (10.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 3 dB

Ref 28.6 dBm *Att 25 dB *SWT 100 ms .709¢

Offget 6. dB

RG T
T I

ot

T
‘
’
5
E_\
m
o
w

Center 1.71 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 16:46:22

QPSK (10.0 MHz, FULL RB) - Right Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -24.12 dBm

Ref 28.6 dBm *Att 25 dB *SWT 100 ms

Offget 6. dB

D1 -13 diBm / |

Center 1.755 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 16:50:24
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16-QAM (10.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 3 dB

Ref 28.6 dBm *Att 25 dB *SWT 100 ms .709¢

Offget 6. dB

F-20:
3DB
JA’“’J Iy

F-40

=50

Center 1.71 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 16:47:06

16-QAM (10.0 MHz, FULL RB) - Right Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz dBm
.755016026 G

Ref 28.6 dBm *Att 25 dB *SWT 100 ms

Offget 6. dB

F-10

D1 -13 {iBm \
"

Center 1.755 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 16:49:44
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®

.6 dBm *Att 25 dB *SWT 100 ms

QPSK (15.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz Marker 1 [T ]
*VBW 100 kHz

et 6. dB

Center 1.71 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 16:33:22

QPSK (15.0 MHz, FULL RB) - Right Band Edge

*RBW 30 kHz Marker [T1 ]
*VBW 100 kHz
6 dBm *Att 25 dB *SWT 100 ms

et 6.3 dB

F-30

"'\FMMMW

Center 1.755 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 16:37:32
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®

Date:

Date:

16-QAM (15.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz Marker 1 [T ]
*VBW 100 kHz
Ref 28.6 dBm *Att 25 dB *SWT 100 ms

Offget 6. dB

fp, Al

B A
i WHMWM

Center 1.71 GHz 1 MHz/ Span 10 MHz

17.DEC.2019 16:34:08

16-QAM (15.0 MHz, FULL RB) - Right Band Edge

*RBW 30 kHz Marker [T1 ]
*VBW 100 kHz -2 8 dBm

Ref 28.6 dBm *Att 25 dB *SWT 100 ms GHz
Offget 6. dB
20 N
Lo f|
\ LVL
Lo K
F-10
D -13 «'Ei\yy“{j \\L‘V\‘“

F-20 Pﬂ," -‘\4

] )
- M
F-40
L
F-60
L-70
Center 1.755 GHz 1 MHz/ Span 10 MHz
17.DEC.2019 16:38:13
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®

Date:

Date:

QPSK (20.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz Marker 1 [T ]
*VBW 100 kHz
Ref 33 dBm *Att 25 dB SWT 30 ms

ffget 6 dB |

FU |

L_30 L L v

F-60

Center 1.71 GHz 1 MHz/ Span 10 MHz

17.DEC.2019 16:16:58

QPSK (20.0 MHz, FULL RB) - Right Band Edge

*RBW 30 kHz Marker [T1 ]

*VBW 100 kHz -34.63 dBm
Ref 25 dBm *Att 25 dB *SWT 100 ms .75573 9 GHz
Offget 6. dB "
20
F10
Lo /
F-10

1 -13 Aﬁw{

17

Center 1.755 GHz 1 MHz/ Span 10 MHz

17.DEC.2019 16:28:26
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16-QAM (20.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz Marke: [T1 ]

*VBW 100 kHz
Ref 33 dBm *Att 25 dB SWT 30 ms
bio—offdet 6.4 dn i
LVL
}
3DB
F-50
F-60
Center 1.71 GHz 1 MHZ/ Span 10 MHz

Date: 17.DEC.2019 16:16:04

16-QAM (20.0 MHz, FULL RB) - Right Band Edge

® *RBW 30 kHz Marker [T1 ]
*VBW 100 kHz
Ref 33 dBm *Att 25 dB *SWT 100 ms
30 ff r 6 dB ]]
20
WMLH, LVL

F10 ( ‘
i K \
F-10

D1 -13 iL,nl \
M,

Y e I

~-50

-60

Center

1.755 GHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 16:20:32
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Band 12:
QPSK (5.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker [T1 ]
*VBW 100 kHz -18.94 dBm

Ref 29 dBm *Att 25 dB *SWT 100 ms 698.967948718 MHz

Offget 6. dB

B | 11

i M

Center 699 MHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 15:17:05

QPSK (5.0 MHz, FULL RB) - Right Band Edge

® *RBW 30 kHz Marker 1 [Tl
*VBW 100 kHz -

Ref 29 dBm *Att 25 dB * SWT 100 ms 716.0000000

Offget 6. dB

WM%H

Center 716 MHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 15:19:21
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®

Date:

Date:

16-QAM (5.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz Marker [T1 ]
*VBW 100 kHz -17.96 dBm
*SWT 100 ms 698.823717949 MHz

*Att 25 dB

dB

F-10
D1 -13 {iBm I \

e,

Center 699 MHz 1 MHz/ Span 10 MHz

17.DEC.2019 15:17:31

16-QAM (5.0 MHz, FULL RB) - Right Band Edge

*RBW 30 kHz Marker [T1 ]
*VBW 100 kHz
*SWT 100 ms

*Att 25 dB

dB

F10

D1 -13

F-20

M

Center 716 MHz 1 MHz/ Span 10 MHz

17.DEC.2019 15:18:53
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®

Date:

Date:

LF10

QPSK (10.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz Marker [T ]
*VBW 100 kHz -2
Ref 24 dBm *Att 20 dB “SWT 100 ms

Offget 6. dB

=70

Center 699 MHz 1.5 MHz/ Span 15 MHz

17.DEC.2019 15:03:01

QPSK (10.0 MHz, FULL RB) - Right Band Edge

*RBW 30 kHz Marker [T1 ]
*VBW 100 kHz

Ref 28.2 dBm *Att 25 dB *SWT 100 ms
Offget 6. dB
[20 | 2|
Lio m
" LVL

I J \
F-10
F-20 \{‘

/ ‘{,I 3pB
F-30 JrJ
I “ \%\w
> v “fW b\"l"\%
s alu Mumﬂm PR
L-70
Center 716 MHz 2 MHz/ Span 20 MHz
17.DEC.2019 15:06:58
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16-QAM (10.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker [T1 ]
*VBW 100 kHz -2 dBm

Ref 24 dBm *Att 20 dB “SWT 100 ms
Offfet 6.% dB "
20
L Sk
o oo

B e ol
e "oy

F-60 TNV

=70

Center 699 MHz 1.5 MHz/ Span 15 MHz

Date: 17.DEC.2019 15:04:23

16-QAM (10.0 MHz, FULL RB) - Right Band Edge

® *RBW 30 kHz Marker [T1 ]
*VBW 100 kHz dBm

Ref 28.2 dBm *Att 25 dB *SWT 100 ms

Offget 6. dB

\

F-20

I y
_s0 wﬁl’l‘h’ Mh\%
,%MHMM TR N

Center 716 MHz 2 MHz/ Span 20 MHz

Date: 17.DEC.2019 15:07:36
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Band 13:
QPSK (5.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -21.76 dBm

Ref 31.9 dBm Att 55 dB *SWT 100 ms 04872 MHz
30 f t =22 1
20

: T
1

F-10
b1 -13 dom f \

B o

F-s0

-60

Center 777 MHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 14:34:50

QPSK (5.0 MHz, FULL RB) - Right Band Edge

® *RBW 30 kHz Marker 1 [Tl
*VBW 100 kHz

Ref 31.9 dBm Att 55 dB * SWT 100 ms 787.000C
F30—offyet o 1
20
BT -
Lio ’.“ pgorntel ] LVL
i ){ \
F-10
D1 -13 iBm / \
F-20
rr/‘/ M‘“‘K a0
=30 »"M/\F/Jj J\\‘t
[ g™ %M
NPV | FWRTEVIO N |
F-50
F-60
Center 787 MHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 14:36:51
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16-QAM (5.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz
*VBW 100 kHz
*SWT 100 ms 76.983974359 MHz

Marker 1 [Tl ]

31.9 dBm Att 55 dB

30 f t T O 1

Lo J
F-10 l
D1 -13 ¢iBm \

F-20

F-30

=50

-60

Center 777 MHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 14:34:14

16-QAM (5.0 MHz, FULL RB) - Right Band Edge

*RBW 30 kHz
*VBW 100 kHz
*SWT 100 ms

31.9 dBm Att 55 dB

20

F-10

__
= |
;s

D1 -13 ¢Bm )

F-20

b,
VL““M...
by

~-40
0,

"
W

=50

=60

Date:

Center 787 MHz

17.DEC.2019 14:37:24

1 MHz/

Span 10 MHz
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®

Date:

QPSK (10.0 MHz, FULL RB) - Left Band Edge

*RBW 30 kHz
*VBW 100 kHz
*SWT 100 ms 776.967948

Marker 1 [Tl ]

*Att 25 dB

dB

F-10

D1 -13 ¢iBm /

F-30

=-40

Center 777 MHz

1 MHz/ Span 10 MHz

17.DEC.2019 15:22:42

QPSK (10.0 MHz, FULL RB) - Right Band Edge

*RBW 30 kHz
*VBW 100 kHz
*SWT 100 ms

31.9 dBm Att 55 dB

20

F-10

D1 -13 ¢iBm f |

F-20

o,

=60

Report No.: RSZ191217001-00B

Center 787 MHz 1 MHz/

Date: 17.DEC.2019 14:44:36

Span 10 MHz

FCC Part 27, FCC Part 24E

Page 84 of 90




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

16-QAM (10.0 MHz, FULL RB) - Left Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 3 dBm

Ref 31.9 dBm Att 55 dB *SWT 100 ms 776.967948 Z
30 f t T O 1
20
i gy
. . LVL

T il
U

okotonsd NPT (Y Ly R\ PENYIO
F-50
F-60
Center 777 MHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 14:42:13

16-QAM (10.0 MHz, FULL RB) - Right Band Edge

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz > dBm
87.01602564

Ref 31.9 dBm Att 55 dB *SWT 100 ms

F30—effiet <t 1
k20

Lio ek LVL

F-10

D1 -13 ¢Bm \

F-20

[ A 5

arhing I Ui A M ]
F-50

F-60

Center 787 MHz 1 MHz/ Span 10 MHz

Date: 17.DEC.2019 14:45:19
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FCC § 2.1055; § 24.235; §27.54 - FREQUENCY STABILITY

Applicable Standard
FCC § 2.1055, §24.235 and & §27.54.

According to FCC §2.1055, the frequency stability shall be sufficient to ensure that the fundamental
emissions stay within the authorized bands of operation.

According to §24.235, the frequency stability shall be sufficient to ensure that the fundamental emissions
stays within the authorized frequency block.

Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external DC power
supply and the RF output was connected to communication test set via feed-through attenuators. The EUT
was placed inside the temperature chamber. The DC leads and RF output cable exited the chamber
through an opening made for the purpose.

After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from the
communication test set.

Frequency Stability vs. Voltage: For hand carried, battery powered equipment; reduce primary supply
voltage to the battery operating end point which shall be specified by the manufacturer.
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Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Gavin Guo on2019-12-17.
EUT operation mode: Transmitting

Test Result: Compliance. Please refer to the following tables.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ191217001-00B

Band 2:
QPSK:
10.0 MHz Middle Channel, f,=1880 MHz
e | poversuppied | P | P |
(Hz) (ppm)
-30 -5.13 -0.00273 pass
-20 -2.43 -0.00129 pass
-10 -3.55 -0.00189 pass
0 -4.69 -0.00249 pass
10 3.7 -4.06 -0.00216 pass
20 -3.67 -0.00195 pass
30 -3.89 -0.00207 pass
40 -4.81 -0.00256 pass
50 -5.61 -0.00298 pass
20 34 -2.59 -0.00138 pass
20 4.2 -6.13 -0.00326 pass
16QAM:
10.0 MHz Middle Channel, f,=1880 MHz
e | povr o | | Frge |
(Hz) (ppm)
-30 -2.69 -0.00143 pass
-20 -4.39 -0.00234 pass
-10 -1.99 -0.00106 pass
0 -3.63 -0.00193 pass
10 3.7 -4.26 -0.00227 pass
20 -3.59 -0.00191 pass
30 -3.21 -0.00171 pass
40 -4.23 -0.00225 pass
50 -3.35 -0.00178 pass
20 34 -5.69 -0.00303 pass
20 4.2 -3.16 -0.00168 pass
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

Band 4:
QPSK:
Temperature Sﬁggﬁ: | FL Fu F Limit | Fy Limit
C) o (MHz) (MHz) (MHz) (MHz)
30 17100341 | 1754.9683 1710 1755
20 1710.0309 | 1754.9761 1710 1755
10 17100355 | 1754.9717 1710 1755
0 1710.0306 | 1754.9814 1710 1755
10 37 1710.0460 | 1754.9764 1710 1755
20 17100205 | 1754.9765 1710 1755
30 17100325 | 1754.9722 1710 1755
40 17100217 | 1754.9644 1710 1755
50 17100238 | 1754.9775 1710 1755
34 1710.0457 | 1754.9675 1710 1755
20 42 1710.0341 | 1754.9683 1710 1755
16QAM:
Temperature S‘;;meiz | FL Fu F.Limit | Fy Limit
C) o (MHz) (MHz) (MHz) (MHz)
30 1710.0326 | 1754.9675 1710 1755
20 17100301 | 1754.9669 1710 1755
10 17100504 | 1754.9770 1710 1755
0 1710.0322 | 1754.9709 1710 1755
10 3.7 17100223 | 1754.9755 1710 1755
20 17100390 | 1754.9624 1710 1755
30 1710.0408 | 1754.9556 1710 1755
40 1710.0395 | 1754.9655 1710 1755
50 1710.0208 | 1754.9601 1710 1755
34 1710.0294 | 1754.9540 1710 1755
20 42 17100326 | 1754.9675 1710 1755
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

Band 12:
QPSK:
Temperature sl;g:ﬁer | Fu Fu F.Limit | Fy Limit
€C) o (MHz) (MHz) (MHz) (MHz)
30 699.0323 | 715.9683 699 716
20 699.0346 | 715.9824 699 716
.10 699.0264 | 715.9597 699 716
0 699.0463 | 715.9637 699 716
10 3.7 699.0320 | 715.9702 699 716
20 699.0261 | 715.9749 699 716
30 699.0330 | 715.9664 699 716
40 699.0367 | 715.9598 699 716
50 699.0333 | 715.9647 699 716
2 3.4 699.0318 | 715.9735 699 716
42 699.0323 | 715.9683 699 716
16QAM:
Temperature S‘;;:)Vleiz | Fy Fu F Limit | Fy Limit
) e (MHz) (MHz) (MHz) (MHz)
30 699.0365 | 715.9681 699 716
20 699.0214 | 715.9697 699 716
-10 699.0455 | 715.9699 699 716
0 699.0249 | 715.9721 699 716
10 3.7 699.0422 | 715.9683 699 716
20 699.0191 | 715.9708 699 716
30 699.0339 | 715.9581 699 716
40 699.0261 | 715.9687 699 716
50 699.0355 | 715.9852 699 716
2 3.4 699.0365 | 715.9681 699 716
42 699.0282 | 715.9558 699 716
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ191217001-00B

Band 13:
QPSK:
Temperature Sﬁggﬁ: | FL Fu F Limit | Fy Limit
C) oo (MHz) (MHz) (MHz) (MHz)
-30 777.0341 786.9659 777 787
20 777.0313 786.9531 777 787
-10 777.0247 786.9703 777 787
0 777.0483 786.9546 777 787
10 3.7 777.0342 786.9604 777 787
20 777.0393 786.9806 777 787
30 777.0370 786.9565 777 787
40 777.0264 786.9703 777 787
50 777.0291 786.9606 777 787
34 777.0375 786.9593 777 787
20 42 777.0341 786.9659 777 787
16QAM:
Temperature S‘;;:)Vleiz q Fy, Fu F,, Limit Fy Limit
C) Vo) (MHz) (MHz) (MHz) (MHz)
-30 777.0329 786.9643 777 787
20 777.0279 786.9743 777 787
-10 777.0338 786.9619 777 787
0 777.0427 786.9600 777 787
10 3.7 777.0323 786.9699 777 787
20 777.0324 786.9703 777 787
30 777.0259 786.9739 777 787
40 777.0299 786.9718 777 787
50 777.0270 786.9576 777 787
34 777.0424 786.9705 777 787
20 4.2 777.0329 786.9643 777 787

wx#i% END OF REPORT *##%+
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