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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The invoxia’s product, model number: LWTI (FCC ID: ZVS-LWTI) or the "EUT" in this report was a LWT
with Wi-Fi, BLE, GPS and LoRa function, which was measured approximately: 11 cm (L) x 2.8 cm (W)
%0.9 cm (H), rated with input voltage: DC 3.7V from battery.

*A1ll measurement and test data in this report was gathered from production sample serial number: 1701906
(Assigned by applicant). The EUT supplied by the applicant was received on 2017-07-11.

Objective

This report is prepared on behalf of invoxia in accordance with Part 2-Subpart J, and Part 15-Subparts A
and C of the Federal Communication Commissions rules.

The tests were performed in order to determine compliance with FCC Part 15, Subpart C, and section
15.203, 15.205, 15.209, 15.215 and 15.249 rules.

Related Submittal(s)/Grant(s)

FCC Part 15.247 DTS submissions with FCC ID: ZVS-LWTI.

Test Methodology

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

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 15.249 Page 3 of 30




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

Measurement Uncertainty

Parameter Uncertainty

Occupied Channel Bandwidth +5%

RF conducted test with spectrum +1.5dB

AC Power Lines Conducted Emissions +1.95dB

All emissions, radiated +4.88dB
Temperature +3°C
Humidity +6%

Supply voltages +0.4%

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.: 382179, the FCC Designation No.: CN5001.

The test site has been registered with ISED Canada under ISED Canada Registration Number 3062B.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

SYSTEM TEST CONFIGURATION

Justification

The system was configured for testing in engineering mode.

Description of Channel List

For LoRa 125 kHz BW, 121 channels was used, starting at 903.0 MHz ending at 927.0 MHz
and channel frequency= 903MHz + n* 200 kHz.

For LoRa 250 kHz BW , 61 channels was used, starting at 903.0 MHz ending at 927.0 MHz.
and channel frequency= 903MHz + n* 400 kHz.

For LoRa 500 kHz BW, 41 channels was used, starting at 903.0 MHz ending at 927.0 MHz
and channel frequency= 903MHz + n* 600 kHz.

EUT Exercise Software

No software was used.

Equipment Modifications

No modifications were made to the unit tested.

Support Equipment List and Details

Manufacturer Description Model Serial Number

SUMSUNG Adapter ETAOUSOEBE SC1C314FS/A-E

External I/0O Cable

Cable Description Length (m) From Port To

Un-shielding Un-detachable USB Cable 0.1 EUT Adapter
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ170811003-00C

Block Diagram of Test Setup

For conducted emission

Adapter
LISN
A
EUT 10cm
Receptacle

=

Z

a
Non-Conductive Table
80 cm above Ground Plane

Y

< | 1.5 Meters | >
Page 6 of 30
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ170811003-00C

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
§15.203 Antenna Requirement Compliance
§15.207(a) Conduction Emissions Compliance
15.205, §15.209, §15.249 Radiated Emissions Compliance
§15.215 (¢) 20 dB Bandwidth Compliance

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ170811003-00C

TEST EQUIPMENT LIST
Manufacturer Description Model Nierfliﬁl:’r Calg);taet ion CSEB%S&“
Radiation test

HP Amplifier HP8447E 1937A01046 2017-05-21 2017-11-19
HP Amplifier HP8447E 1937A01046 2017-11-21 2018-05-21
Rohde & Schwarz EMI Test Receiver ESCI 100195 2016-11-25 2017-11-25
Rohde & Schwarz EMI Test Receiver ESCI 100195 2017-11-25 2018-11-25
Sunol Sciences Broadband Antenna JB3 A090314-2 2016-01-09 2019-01-08
Mini Pre-amplifier ZVA-183-S+ 5969001149 2017-02-14 2018-02-14
Rohde & Schwarz Signal Analyzer FSIQ26 100048 2016-11-25 2017-11-25
ETS Horn Antenna 3115 6229 2016-01-11 2019-01-10

R&S Auto test Software EMC32 V 09.10.0 NCR NCR
Ducommun technologies RF Cable o | s | 20170521 | 2017-11-19
Ducommun technologies RF Cable 4%1212_231000’261[} é\/zll;ff 6‘_ :2)%91 2017-11-21 2018-05-21
Ducommun technologies RF Cable 104PEA 218124002 2017-05-21 2017-11-19
Ducommun technologies RF Cable 104PEA 218124002 2017-11-21 2018-05-21
Ducommun technologies RF Cable RG-214 1 2017-05-21 2017-11-19
Ducommun technologies RF Cable RG-214 2 2017-05-22 2017-11-22

Conducted Emissions Test

Rohde & Schwarz EMI Test Receiver ESCS30 100176 2016-10-19 2017-10-19
Rohde & Schwarz LISN ENV216 351%(16616 5 _OYlbz_ 2016-12-07 2017-12-07
Rohde & Schwarz Transient Limiter ESH3Z2 DE25985 2017-05-21 2017-11-19

Rohde & Schwarz CE Test software EMC 32 V8.53.0 NCR NCR
N/A Conducted Bmission N/A s | 20170512 | 2017-11-12

* 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 15.249
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

FCC§15.203 - ANTENNA REQUIREMENT

Applicable Standard

According to § 15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this section. The manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the user of a standard antenna jack or electrical connector
is prohibited. The structure and application of the EUT were analyzed to determine compliance with
section §15.203 of the rules. §15.203 state that the subject device must meet the following criteria:

a. Antenna must be permanently attached to the unit.

b. Antenna must use a unique type of connector to attach to the EUT.

Unit must be professionally installed, and installer shall be responsible for verifying that the correct
antenna is employed with the unit.

Antenna Connector Construction

The EUT has one chip antenna for test, which was permanently attached and the antenna gain is 2.15 dBi,
fulfill the requirement of this section. Please refer to the EUT photos.

FCC Part 15.249 Page 9 of 30




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

FCC §15.207 - AC LINE CONDUCTED EMISSIONS

Applicable Standard
According to FCC §15.207

EUT Setup

.~ Wertical Reference
Ground Plane

Test Receiver
- 40 /
EUT M o oo
am o0
]
80cm
sy H
¥ ] 2 Il
= N
Bonded to Horizontal Horizontal Reference
Ground Plane zround Flane

Note: 1. Supportunits were connected to second LISN.
2. Both of LISNs {AMN) 80 cm from EUT and at the least 30 cm
from other units and other metal planes support units.
The measurement procedure of EUT setup is according with per ANSI C63.10-2013. The related limit was
specified in FCC Part 15.207.
EMI Test Receiver Setup
The EMI test receiver was set to investigate the spectrum from 150 kHz to 30 MHz.

During the conducted emission test, the EMI test receiver was set with the following configurations:

Frequency Range IF B/'W

150 kHz — 30 MHz 9kHz

Test Procedure

Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All final data was recorded in the Quasi-peak and average detection mode.

FCC Part 15.249 Page 10 of 30




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

Corrected Factor & Margin Calculation

The Corrected factor is calculated by adding LISN/ISN VDF (Voltage Division Factor), Cable Loss and
Transient Limiter Attenuation. The basic equation is as follows:

Correction Factor = LISN VDF + Cable Loss + Transient Limiter Attenuation
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7 dB means the emission is 7 dB below the limit. The equation for margin
calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Results Summary

According to the recorded data in following table, the EUT complied with the FCC Part 15.207,

Refer to CISPR16-4-2:2011 and CISPR 16-4-1:2009, the measured level is in compliance with the limit if
Lm + U(Lm) < Llim + Ucispr

In BACL., Uy is less than Ugispr, if Liy is less than Ly, it implies that the EUT complies with the limit.

Test Data

Environmental Conditions

Temperature: 22°C
Relative Humidity: 51%
ATM Pressure: 101.0 kPa

The testing was performed by Kobe Li on 2017-09-20.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

EUT Operation Mode: Transmitting (Pre-scan in mode 125 kHz, 250 kHz and 500 kHz, the worst
case is in mode 500 kHz)

AC 120V/60 Hz, Line

Q0T
80T
70T
I o
60-_\ |
3
B 50T
£ +
I 1 L 3 &
30T ¢
20T
10T
0 t t LN e s t t 1 t i
150k 300 400500 800 1M 2M  3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Frequency g::;ﬁ:;iﬂ! C%gr;f:fd Limit Margin Remark
(MHz) (dBpV) (dB) (dBpv) (dB) (PK/QP/Ave.)
0.355250 39.2 20.2 58.8 19.6 QP
0.384210 40.3 20.2 58.2 17.9 QP
0.388090 39.2 20.2 58.1 18.9 QP
0.679830 31.7 20.0 56.0 24.3 QP
0.770450 36.3 20.0 56.0 19.7 QP
1.058310 33.0 20.1 56.0 23.0 QP
0.355250 344 20.2 48.8 14.4 Ave.
0.384210 36.3 20.2 48.2 11.9 Ave.
0.388090 353 20.2 48.1 12.8 Ave.
0.679830 22.0 20.0 46.0 24.0 Ave.
0.770450 254 20.0 46.0 20.6 Ave.
1.058310 27.2 20.1 46.0 18.8 Ave.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.

: RSZ170811003-00C

AC 120V/60 Hz, Neutral

0T

80T

70T

60-\ -

1 |

3
8 50T
e 1
2 4ot
41 % $bly

30T *»

20T

10T

0 t t LN e s t t 1 t {

150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M

Frequency in Hz
Frequency gﬁ:;ﬁ;tledt Co;;:g;on Limit Margin Detector
(MHz) (dBpV) (dB) (dBpv) (dB) (PK/Ave./QP)
0.352750 385 20.2 58.9 20.4 QP
0.380270 354 20.2 583 22.9 QP
0.770390 35.1 20.0 56.0 20.9 QP
0.884650 31.1 20.1 56.0 24.9 QP
0.959570 314 20.1 56.0 24.6 QP
1.058190 333 20.1 56.0 22.7 QP
0.352750 313 20.2 48.9 17.6 Ave.
0.380270 294 20.2 483 18.9 Ave.
0.770390 23.6 20.0 46.0 22.4 Ave.
0.884650 23.7 20.1 46.0 223 Ave.
0.959570 23.9 20.1 46.0 22.1 Ave.
1.058190 26.6 20.1 46.0 19.4 Ave.
Note:

1) Correction Factor =LISN VDF (Voltage Division Factor) + Cable Loss + Transient Limiter Attenuation

The corrected factor has been input into the transducer of the test software.
2) Corrected Amplitude = Reading + Correction Factor
3) Margin = Limit — Corrected Amplitude

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ170811003-00C

FCC§15.205, §15.209 & §15.249 - RADIATED EMISSIONS

Applicable Standard

As per FCC§15.249 (a), except as provided in paragraph (b) of this section, the field strength of

emissions from intentional radiators operated within these frequency bands shall comply with the

following:

Fundamental Field strength of fundamental Field strength of harmonics
frequency (millivolts/meter) (microvolts/meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500

As per FCC§15.249 (c), Field strength limits are specified at a distance of 3 meters.

Test Equipment Setup

The spectrum analyzer or receiver is set as:

Below 1000MHz:

RBW =100 kHz / VBW =300 kHz / Sweep = Auto

Above 1000MHz:

Peak: RBW = 1MHz / VBW = 1MHz / Sweep = Auto
Average: RBW = IMHz / VBW = 10Hz / Sweep = Auto

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ170811003-00C

EUT Setup
Below 1G:
Ant. Tow Ldm
Yariahle
upp ort Units
]
Turn Tahle
03| —
Ground Plane
Test R.BCEi‘UE{E
M looooe
0 0o ey
Above 1GHz:
Ant. Tow Ldm
\ Yariable
EUT& | 3m - /
Support Units
-(:)—E |
Turn Table
— /

I.Bmt

AAAAAAAAAAAAAALA " T

Ground Plane

Test Rsceive,t;
.,

.,
-
~

A

[

a o
ao
ao
a0

The radiated emission and out of band emission tests were performed in the 3 meters chamber test site,

using the setup accordance with the ANSI C63.10-2013.
15.205 and FCC part 15.249 limits.

The specification used was the FCC part 15.209,

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

Test Procedure
Maximizing procedure was performed on the highest emissions to ensure that the EUT complied with all

installation combinations.

The EUT is set 3 meter away from the testing antenna, which is varied from 1-4 meter, and the EUT is
placed on a turntable, which is 0.8 meter above ground plane for below 1GHz and 1.5 meter above ground
plane for above 1GHz, the table shall be rotated for 360 degrees to find out the highest emission. The
receiving antenna should be changed the polarization both of horizontal and vertical.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Loss, and subtracting the
Amplifier Gain from the Meter Reading. The basic equation is as follows:

Corrected Amplitude = Meter Reading + Antenna Factor + Cable Loss - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin

calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Results Summary

According to the data in the following table, the EUT complied with the FCC Part 15.205, 15.209 &
§15.249

Refer to CISPR16-4-2:2011 and CISPR 16-4-1:2009, the measured level complies with the limit if

Lm + U(Lm) < Llim + Ucispr

In BACL, Uy is less than Uk, if Ly 1s less than Ly, it implies that the EUT complies with the limit.

Test Data

Environmental Conditions

Temperature: 22°C
Relative Humidity: 51%
ATM Pressure: 101.0 kPa

The testing was performed by Kobe Li on 2017-08-15

FCC Part 15.249 Page 16 of 30




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ170811003-00C

EUT operation mode: Transmitting

30 MHz~1 GHz: (worst case was BLE and LoRa 500kHz mode transmitting simultaneously)

807

707

601

Electric Field Streneth QP—dm fundamental
501
> I
m
< 40 *
< p
. I
303 r'y
*
1 ‘)
201
10
0 t ——+—+— t t t t ——t+—+—
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Frequency Corrected | Antenna Antenna Turntable | Correction Limit Margin
Amplitude height . position Factor
MHZ) | GByV/m) | (em) | PO | (degree) | (aB/m) | (@BHV/M) | (dB)
30.158802 22.79 334.0 H 60.0 0.2 40.00 17.21
59.559625 22.27 104.0 v 166.0 -11.8 40.00 17.73
164.440625 21.57 225.0 H 301.0 -5.4 43.50 21.93
692.034750 28.76 253.0 H 355.0 6.3 46.00 17.24
836.578625 31.11 139.0 H 91.0 9.0 46.00 14.89
891.982250 31.18 164.0 v 279.0 9.6 46.00 14.82

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ170811003-00C

Fundamental and band edge:

] FCC Part
Frequency Receiver Turntable Rx Antenna C%rrected Corre.cted 15.249/15.205/15.209
; : actor (Amplitude . ”
(MHz) |Reading| |\ /b4y, | Degree [Height| Polar | qp/p) | (Byv/m)| Limit | Margin
(dBpv) ) (m) |(H/V) (dBpV/m) (dB)
125 kHz BW
902.00 30.48 QP 108 2.0 H 9.64 40.12 46 5.88
903.00 82.65 QP 281 1.4 H 9.61 92.26 94 1.74
915.00 83.41 QP 93 1.6 H 9.24 92.65 94 1.35
927.00 83.66 QP 326 1.4 H 8.88 92.54 94 1.46
928.00 31.69 QP 60 2 H 8.85 40.54 46 5.46
250 kHz BW
902 29.81 QP 108 2.6 H 9.64 39.45 46 6.55
903 81.64 QP 280 1.5 H 9.61 91.25 94 2.75
915 83.31 QP 93 1.6 H 9.24 92.55 94 1.45
927 84.01 QP 326 1.4 H 8.88 92.89 94 1.11
928 30.14 QP 66 2.5 H 8.85 38.99 46 7.01
500 kHz BW
902 30.01 QP 16 2 H 9.64 39.65 46 6.35
903 81.95 QP 281 1.6 H 9.61 91.56 94 2.44
915 83.74 QP 93 1.6 H 9.24 92.98 94 1.02
927 84.66 QP 325 1.4 H 8.88 93.54 94 0.46
928 30.69 QP 66 2 H 8.85 39.54 46 6.46

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

1 GHz~10 GHz:
125 kHz
Frequency ‘ Receiver Turntable R" Antenna C%;rcetf)t:d f&ﬁ:ﬁl 15.2'49F'/(1:5C.21())§7I5.2'09

(MHz) Reading PK/QP/Ave. Degree [Height| Polar (dB/m) |(dBuV/m) Limit Margin

(dBpV) (m) |@H/V) (dBpV/m) | (dB)
Low Channel

1806.00 52.56 PK 203 2.0 H -4.87 47.69 74 26.31

1806.00 50.18 Ave. 203 2.0 H -4.87 4531 54 8.69

2709.00 44.49 PK 324 1.8 H -0.01 44.48 74 29.52

2709.00 34.74 Ave. 324 1.8 H -0.01 34.73 54 19.27

3612.00 43.25 PK 184 1.7 H 2.01 45.26 74 28.74

3612.00 29.89 Ave. 184 1.7 H 2.01 31.90 54 22.1

Middle Channel

1830.00 49.40 PK 22 1.3 H -4.87 44.53 74 29.47

1830.00 45.63 Ave. 22 1.3 H -4.87 40.76 54 13.24

2745.00 43.68 PK 46 2.0 H -0.01 43.67 74 30.33

2745.00 33.90 Ave. 46 2.0 H -0.01 33.89 54 20.11

3660.00 43.17 PK 9 1.4 H 2.90 46.07 74 27.93

3660.00 30.06 Ave. 9 1.4 H 2.90 32.96 54 21.04

High Channel

1854.00 49.90 PK 326 1.4 H -4.99 4491 74 29.09

1854.00 45.94 Ave. 326 1.4 H -4.99 40.95 54 13.05

2781.00 43.56 PK 350 2.4 H 0.02 43.58 74 30.42

2781.00 33.98 Ave. 350 24 H 0.02 34.00 54 20

3708.00 43.81 PK 294 1.2 H 2.90 46.71 74 27.29

3708.00 31.25 Ave. 294 1.2 H 2.90 34.15 54 19.85
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ170811003-00C

250 kHz
Frequency : Receiver Turntable Ry-&Antenna C%ﬁ;‘;ﬁ?d gﬁ;ﬁfﬁl 15.2‘45‘/f5c.21())25‘7;5.2-09
(MHz) |Reading| |\ /b4y, | Degree [Height| Polar | qp; ) | (Byv/m)| Limit | Margin
(dBpv) (m) |[(H/V) (dBpV/m) (dB)
Low Channel
1806.00 52.10 PK 324 2.2 H -4.87 47.23 74 26.77
1806.00 48.25 Ave. 324 2.2 H -4.87 43.38 54 10.62
2709.00 44.94 PK 175 14 H -0.01 44.93 74 29.07
2709.00 31.83 Ave. 175 1.4 H -0.01 31.82 54 22.18
3612.00 43.10 PK 178 1.0 H 2.01 45.11 74 28.89
3612.00 29.17 Ave. 178 1.0 H 2.01 31.18 54 22.82
Middle Channel
1830.00 48.65 PK 198 1.6 H -4.87 43.78 74 30.22
1830.00 43.95 Ave. 198 1.6 H -4.87 39.08 54 14.92
2745.00 44.26 PK 218 1.5 H -0.01 44.25 74 29.75
2745.00 33.27 Ave. 218 1.5 H -0.01 33.26 54 20.74
3660.00 42.79 PK 51 2.2 H 2.90 45.69 74 28.31
3660.00 29.29 Ave. 51 2.2 H 2.90 32.19 54 21.81
High Channel
1854.00 50.09 PK 254 2.5 H -4.99 45.10 74 28.9
1854.00 45.17 Ave. 254 2.5 H -4.99 40.18 54 13.82
2781.00 45.04 PK 24 2.0 H 0.02 45.06 74 28.94
2781.00 33.67 Ave. 24 2.0 H 0.02 33.69 54 20.31
3708.00 43.01 PK 330 2.2 H 2.90 4591 74 28.09
3708.00 28.84 Ave. 330 2.2 H 2.90 31.74 54 22.26
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ170811003-00C

500 kHz
Froquency | RS | urpaple] R Antenna (Corrected Corected| 155915 0571500
(MHz) |Reading| |\ /b4y, | Degree [Height| Polar | qp/p) | (Byv/m)| Limit | Margin
(dBpV) m) |(H/V) @BpV/m) | (dB)
Low Channel
1806.00 | 52.14 PK 142 | 22 | °H [ 487 | 4727 74 26.73
1806.00 | 46.64 Ave. 142 | 22 | °H | 487 | 4177 54 12.23
2709.00 | 44.52 PK 157 | 16 | H | -001 | 4451 74 29.49
2709.00 | 31.58 Ave. 157 | 16 | H | 001 | 3157 54 2243
361200 | 43.14 PK 92 10 | H | 201 | 4515 74 28.85
361200 | 28.69 Ave. 92 10 | H | 201 30.70 54 233
Middle Channel
183000 | 50.32 PK 339 | 10 | H | -487 | 4545 74 28.55
1830.00 | 4234 Ave. 339 | 10 | H | -487 | 3747 54 16.53
274500 | 44.86 PK 176 | 19 | H | -001 | 4485 74 29.15
274500 | 32.81 Ave. 176 | 19 | H | -001 | 3280 54 212
3660.00 | 43.55 PK 256 | 21 | H | 290 | 4645 74 27.55
3660.00 | 29.64 Ave. 256 | 21 | H | 290 | 32.54 54 21.46
High Channel
185400 | 50.30 PK 128 | 16 | H | 49 | 4531 74 28.69
1854.00 | 4339 Ave. 128 | 16 | H | -499 | 3840 54 15.6
2781.00 | 44.41 PK 27 | 18 | H | 002 | 4443 74 29.57
2781.00 | 33.88 Ave. 27 | 18 | H | 002 | 3390 54 20.1
3708.00 | 43.63 PK 94 15 | H | 290 | 4653 74 27.47
3708.00 | 29.28 Ave. 94 15 | H | 29 | 3218 54 21.82

Note:

Corrected Factor = Antenna factor (RX) + Cable Loss — Amplifier Factor
Corrected Amplitude = Corrected Factor + Reading
Margin = Limit - Corrected. Amplitude
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ170811003-00C

Pre-scan and worst case for Horizontal as below

& RBU 1 MHz  RF Att 0 db
Ref Lvl VB 3 MHz

97 dBuV SWT 52 ms Unit dBuV
@ Al
ao
D1 74 dBuv
70
IMAX iMA
60
50
40 TDF
30
20
10
0
Start 1 GHz 500 MHz/ Stop 10 GHz
Date: 15.AUG.2017 19:089:12

Pre-scan and worst case for vertical as below

&2 RBW 1 MHz  RF Att 0 dB
Ref Lvl VBUW 3 MHz

97 dBuV SWT 52 ms Unit dBpVv
[
90
80
D1 74 HBuV
70
IMAX iMA
60
50
40 TDF
30
20
10
0
Start 1 GHz 800 MHz/ Stop 10 GHz
Date: 15.AUG.2017 19:00:22
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

For BLE and LoRa co-location transmitting simultaneously:

ey Receiver Turntable Rx Antenna |Corrected Corr(?cted FCC Part 15.205/.209
(MHz) Reading PK/QP/Ave. | Degree Height| Polar | Factor |Amplitude| Limit Margin
(dBpV) (m) |(H/V)| (dB/m) |[(dBpV/m)|(dBpV/m)  (dB)
2391.45 43.23 PK 311 1.3 H -6.46 36.77 74 37.23
2391.45 29.19 Ave. 311 1.3 H -6.46 22.73 54 31.27
2391.45 42.61 PK 185 1.6 A% -6.46 36.15 74 37.85
2391.45 48.57 Ave. 185 1.6 \% -6.46 42.11 54 11.89
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

FCC§15.215(¢) - 20dB EMISSION BANDWIDTH

Applicable Standard

Intentional radiators operating under the alternative provisions to the general emission limits, as contained
in § 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that the 20 dB
bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule section
under which the equipment operates, is contained within the frequency band designated in the rule section
under which the equipment is operated.

Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect it to
measurement instrument. Then set it to any one convenient frequency within its operating range. Set a
reference level on the measuring instrument equal to the highest peak value.

3. Measure the frequency difference of two frequencies that indicated 20dB bandwidth.

4. Repeat above procedures until all frequencies measured were complete.

Test Data

Environmental Conditions

Temperature: 23°C
Relative Humidity: 54 %
ATM Pressure: 101.0 kPa

The testing was performed by Kobe Li on 2018-01-24.

Please refer to the following table and plots.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C
Test Mode: Transmitting
125 kHz
Frequency 20dB Bandwidth
Channel (MHz) (MHz)
Low Channel 903 0.142
Middle Channel 915 0.141
High Channel 927 0.142
250 kHz
Frequency 20dB Bandwidth
Channel (MHz) (MHz)
Low Channel 903 0.289
Middle Channel 915 0.283
High Channel 927 0.287
500 kHz
Frequency 20dB Bandwidth
Channel (MHz) (MHz)
Low Channel 903 0.645
Middle Channel 915 0.651
High Channel 927 0.657
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

125 kHz
Low Channel

*RBW 3 kHz Marker 1 [T1 ]

*VBW 10 kHz
Ref 102 dBpuv *Att 10 dB SWT 45 ms
-10 Tt It T 1

0} 48 dB
141}.600000pP00 kHz n

= B A i

) J N -
] " N
P W M <
il e

=

-2

-1

Center 903 MHz 40 kHz/ Span 400 kHz

EUT

Date: 24.JAN.2018 17:54:03

Middle Channel

*RBW 3 kHz Marker 1 [T1
*VBW 10 kHz
Ref 102 dBuv *Att 10 dB SWT 45 ms
r10 et T T 1
0l 45 dB
140f.800000po0 ki |EM

= B IV i i

-8

L \ -

" 1.4 V \”\A s

! -

-2

-1

Center 915 MHz 40 kHz/ Span 400 kHz

EUT

Date: 24.JAN.2018 17:48:58
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

High Channel

*RBW 3 kHz Marker
*VBW 10 kHz
Ref 102 dBpv *Att 10 dB SWT 45 ms 92

r10 DeTTa T T

[

141}. 600000pPp0O0 kHz n
¥ \ -

-5
\'\M L o

-2

-1

Center 927 MHz 40 kHz/ Span 400 kHz

EUT

Date: 24.JAN.2018 17:47:05

250 kHz

Low Channel

*RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 67
Ref 102 dBpv *Att 10 dB SWT 80 ms 902.84180

-10 Derta T

’ R

289[.20000

" 7

Ty <
| ‘% =

-2

-1

Center 903 MHz 70 kHz/ Span 700 kHz

EUT

Date: 24.JAN.2018 17:57:28
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ170811003-00C

Middle Channel

*RBW 3 kHz Marker 1 [T1
*VBW 10 kHz
Ref 102 dBuv *Att 10 dB SWT 80 ms 914.846
10 et {
1} 16 dB
282|.800000p0O0 kHz “

. /

I Y

-5

L =
s J

-2

-1

Center 915 MHz 70 kHz/ Span 700 kHz

EUT

Date: 24.JAN.2018 18:00:23

High Channel

*RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 66.99 dBpv
Ref 102 dBpv *Att 10 dB SWT 80 ms 44600000 MHz

W -
R i
)| APJ \Ak 4 \’1' e

-1

Center 927 MHz 70 kHz/ Span 700 kHz

EUT
Date: 24.JAN.2018 18:02:21
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No

.- RSZ170811003-00C

500 kHz

Low Channel

*RBW 10 kHz Marker
*VBW 30 kHz

Ref 102 dBpv “Att 10 dB SWT 15 ms
~10 1=
- D1 o1.1| dBuv:
L
==
s
1 \ TDF
i D2 1.1 Bl g\
Lo y
5 | \\\
"\-‘( 3DB
AC
I “M 4
M W4
~2
-1
Center 903 MHz 150 kHz/ Span 1.5 Miz
EUT
Date: 24.JAN.2018 18:08:28
Middle Channel
*RBW 10 kHz Marker 1 [T1 ]
*VBW 30 kHz 70. dBpv
Ref 102 dBpv “Att 10 dB SWT 15 ms 914.634000000 MHz
10 perra—trt— {
as
. b1 901.1] dBu . . 651 000000po0 xu- |EM
PSS SYWVAY!
==
I d
1 1& TDF
- p2 7l .1 sy !
/ & PS
Lo /
. | \{(
‘A‘ 3DB
I AC
s Nwr, W
2
-1
Center 915 MHz 150 kHz/ Span 1.5 MHz
EUT
Date: 24.JAN.2018 18:06:38
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No

.- RSZ170811003-00C

High Channel

*RBW 10 kHz
*VBW 30 kHz

Ref 102 dBuv *Att 10 dB SWT 15 ms
rio TeTrta [ 1
-2]23 as
- D1 90.8 dBu 00000 iz [
"W\"“
=5 \

R i
/ \ PS

N , =

Center 927 MHz 150 kHz/ Span 1.5 MHz

EUT

Date: 24.JAN.2018 18:04:58

wxxx% END OF REPORT ###%%
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