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Laboratory information

Accreditation

Telefication complies with the accreditation criteria for test laboratories as laid down in ISO/IEC 17025:2005.
The accreditation covers the quality system of the laboratory as well as the specific activities as described in
the authorized annex bearing the accreditation number L021 and is granted on 30 November 1990 by the
Dutch Council For Accreditation (RvA: Raad voor Accreditatie).

Telefication is designated by the FCC as an Accredited Test Firm for compliance testing of equipment subject to
Certification under Parts 15 & 18. The designation number is NLOOO1.
Telefication is a Wireless Device Testing laboratory recognized by Innovation, Science and Economic

Development Canada to test to Canadian radio equipment requirements.
The Industry Canada registration number for the 3 meter test chamber of Telefication is: 4173A-1.

Documentation
The test report must always be reproduced in full; reproduction of an excerpt only is subject to written

approval of the testing laboratory. The documentation of the testing performed on the tested devices is
archived for 10 years at Telefication Netherlands.

Testing Location

Test Site Telefication BV

Test Site location Edisonstraat 12a
6902 PK Zevenaar
The Netherlands

Tel. +31316583180
Fax. +31316583189

Test Site FCC NLO0O1
Test Site ISED 4173A-1
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Version Date Remarks By
0.50 11-03-2020 First draft PS
1.00 26-03-2020 Initial release PS
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Summary of Test results
FCC ISED Description Section in report | Verdict
925 MHz band operation

15.247(a) RSS-247 5.2(a) RF output power 3.1 Pass

15.247(f) RSS-247 5.3 (a), (b) Hybrid operation; power 3.2 Pass
density

15.247(f) RSS-247 5.3 (a) Hybrid operation; average 3.3 Pass
time of occupancy

15.247(d) RSS-247 5.5 Conducted Spurious 34 Pass
emissions

15.247(d) -- Conducted Band edge 35 Pass

15.247(d) RSS-2475.5 Tx Radiated Spurious 3.6 Pass
emissions

15.109(a) RSS-Gen 7.3 Rx Radiated Spurious 3.7 Pass
emissions

15.207(c) RSS-Gen 8.8 Conducted spurious 3.8 Pass
emissions on AC mains

-- RSS-Gen 6.7 99% bandwidth 3.9 Pass

BLE mode

15.247(a) RSS-2475.2(a) 6dB Bandwidth 4.1 Pass

15.247(b) RSS-247 5.2(a) RF output power 4.2 Pass

15.247(e) RSS-247 5.2 (b) Power spectral density 4.3 Pass

15.247(d) RSS-247 5.5 Radiated spurious emissions | 4.4 Pass

15.247(d) -- Authorized band edge 45 Pass

- RSS-Gen 6.7 99% bandwidth 4.6 Pass
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1 General Description

1.1 Applicant

Client name:
Address

Zip code:
Country:
Telephone:
E-mail:

1.2 Manufacturer

Manufacturer name:
Address:

Zip code:

Country:

Telephone:

E-mail:

1.3 Tested Equipment Under Test (EUT)

Product name:
Brand name:
FCCID:

ISED ID

Serial number:
Software version:
Hardware version:
Date of receipt
Tests started:
Testing ended:

Findster Technologies S.A.

Rua Pedro Nunes, Edificio C, Coimbra
3030-199

Portugal

+351 223 248 286
info@getfindster.com

Findster Technologies S.A.

Rua Pedro Nunes, Edificio C, Coimbra
3030-199

Portugal

+351 223 248 286
info@getfindster.com

Wireless GNSS Tracker
Findster DUO+
2AHM8-FDTO4PETR2
26000-FDTO4PETR2

20-01-2020
20-01-2020
22-01-2020
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1.4 Product specifications of Equipment under test

Tx Frequencies

918 - 927.5 MHz

Rx frequencies

918 - 927.5 MHz

Maximum output power to antenna 0.025 W
Antenna gain -0.4 dBi
Type of modulation Proprietary
Emission designator 125KG1D

Bluetooth Low Energy (BLE)

Tx Frequency range

2402 - 2480 MHz

Rx frequency range

2402 - 2480 MHz

Maximum output power to antenna 0.001 W
Antenna gain <2.6dBi
Type of modulation GFSK
Emission designator 1M00G1D

1.5 Modification of the Equipment Under Test (EUT)

Not applicable.

1.6 Environmental conditions

Ambient temperature 24°C
Humidity 42.2%

1.7 Applicable standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:

FCC Part 15 Subpart C §15.247
FCC Part 15 Subpart B §15.109
FCC Part 15 Subpart C §15.207
ISED RSS-247 85

ISED RSS-Gen §'s 6, 7, 8

1.8 Measurement guidances:

FCC KDB Publication No. 558074 D01 DTS Meas. Guidance V05r02

ANSI C63.10:2013

1.9 Observations and remarks

The product, model Pet, is part of a location system of which the other part bears the model name Guardian.
Communicating through Radio Frequency (RF) enables real-time monitoring of the Pet’s geo-location and
activity. A high-precision GNSS tracking system is used, as well as a proprietary communication in the sub

1 GHz ISM band.

Bluetooth Low Energy (BLE) is used to send information directly from the Guardian to the Findster App.

Page 9 of 49
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1.10 Conclusions

The sample of the product showed NO NON-COMPLIANCES to the specifications stated in paragraph 1.7 of this
report.

The results of the test as stated in this report, are exclusively applicable to the product items as identified in this

report. Telefication accepts no responsibility for any properties of product items in this test report, which are
not supported by the tests as specified in paragraph 1.7 “Applicable standards”.

All tests are performed by:

Name :ing. P.A. Suringa

Review of test methods and report by:

Name . ing. R. van Barneveld

The above conclusions have been verified by the following signatory:

Date : 13-05-2020

Name . ing. R. van Barneveld
Function : Test Engineer
Signature
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2 Test configuration of the Equipment Under Test

2.1 Test mode

The applicant provided test mode firmware of the EUT, in which it was possible to configure the EUT into

different test channels.

2.2 Tested channels and Data rates

Technology Channels Data rate Frequency (MHz)
Low 0.24 — 37.5 kbps 918.0
Proprietary RF Mid 0.24 - 37.5 kbps 923.0
High 0.24 — 37.5 kbps 927.5
Technology Std. Channel Data rate Frequency
(MHz)
37 1 Mbps 2402
Bluetooth Low 17 1 Mbps 2440
Energy 39 1 Mbps 2480

2.3 Conducted Test setup

DUT

Spectrum Analyzer

Page 11 of 49
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2.4 Radiated Test setup

Radiated emissions test setup 9 kHz — 30 MHz
3.0m

I

B
La)
i
i

Active loop antenna
.‘_

0.8m Coaxial -::ahlel

Turn table Ground plane
Receiver
—
Radiated emissions test setup 30 MHz - 1 GHz
"'.-‘ ------ - -
A
Y \ ]
L1
L]
L]
L]
L
ET ) '
A ]
%
%
EUT % 1todm
----- L3
0.8m

Turn takle Ground Plane Spectrum analyzer / Receiver

Coaxial Cable
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Radiated emissions test setup above 1 GHz

20

EUT "

1.5m Z_ RF Absorbers

Turn table

Ground Plane Spectrum analyzer / Receiver

Coaxial Cable
2.5 Equipment used in the test configurations
Description Manufacturer Model ID Used at Par.
Spectrum Analyzer Rohde & Schwarz FSV TE01269 3.5,3.6,3.7
EMI receiver Rohde & Schwarz ESR7 TE01220 34,45
Signal Analyzer Rohde & Schwarz FSP TE11125 3.1,3.2,3.3,3.9
41uptod>5
Biconilog Antenna Chase CBL6112A TE00967 35,3.6,3.7,45
Horn Antenna EMCO The Electro — 3115 TE00531 3.5,3.6,3.7,45
Mechanics Co
Pre-amplifier Miteq AFS42-041001800-29- TE11132 35,45
OP-42
Pre-amplifier Miteq JF4-18004000-30-8P- TE11131 4.5
Al
Semi Anechoic Comtest Engineering BV - TE00861 35,36,3.7,45
Chamber (SAC)
High pass filter Wainwright instruments WHK1.1/15G-10E TE01139 35
High pass filter Wainwright instruments | WHK10-2520-3000- TE11146 45
18000-40EF
Other test configuration
Test system Model ID Used at Par.
Conducted emission measurement system -- TS 00005 3.8

Page 13 of 49
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2.6 Sample calculations

Field strength measurement example (ref. § 3.5.5 of this report)

Frequency Polarization Height

Peak

7,336 GHz Vertical 4m

52,2 dBuV/m

The following relation applies:

E (dBpV/m) = U(dBuV) + AF (dB/m) — G (dB) + CL (dB)
Where:

E = Electric field strength

U = Measuring receiver voltage

AF = Antenna Factor

G = Gain of the pre-amplifier
CL = Cable Loss

(52.2=46.22 +36.4-37.62+7.2)

Page 14 of 49
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3 Test results 925 MHz band

3.1 Output Power Measurement

3.1.1 Limit

For systems using digital modulation in the 902 - 928 MHz band, the limit for the peak output power is 30

dBm.

If transmitting antenna of directional gain greater than 6 dBi is used, the peak output power from the
intentional radiator shall be reduced below the above stated value by the amount in dB that the directional
gain of the antenna exceeds 6 dBi. In case of point to point operation, the limit has to be reduced by 1 dB for
every 3 dB that the directional gain of the antenna exceeds 6 dBi.

3.1.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

3.1.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

3.1.4 Test procedure

IRN 014 - RF power (W) - Method 1 — AVGSA (DTS) according to ANSI C63.10.
FCC KDB Publication No. 558074 D01 DTS Meas. Guidance V05r02.

3.1.5 Test results of Output Power Measurement

Peak method
Technology Std. Channels Frequency Data rate Peak output power
(MHz) (dBm)
Low 918.0 MHz 0.24 — 37.5 kbps 15.8
Proprietary RF Mid 923.0 MHz 0.24 — 37.5 kbps 15.8
High 927.5 MHz 0.24 — 37.5 kbps 15.8

Uncertainty

+1.78 dB

Page 15 of 49
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3.1.6 Plots of Peak Output Power Measurement

Peak Output Power (Low Channel)

® “RBW300 kHz Narker 1 [T1 ]
“VBW1 M 15.83 dBnm
Ref 30 dBm CALt 40 dB SW 2.5 ns 918. 042000000 Mz

- 20

- 30

L 40

- 50

- 60

-70

Center 918 Mz 100 kHz/ Span 1 Mz

Date: 22.JAN. 2020 10:33:04

Peak Output Power (Mid Channel)

® “RBW300 kHz Narker 1 [T1 ]

CVBW1 M 15.78 dBnm
Ref 30 dBm “Att 40 dB SWr 2.5 ns 923. 024000000 M-z
30
L20 -
v
1 Pl
VAXHIR / \
|
L 10
- 20
308
- 30
L-40
|50
- 60
-70
Center 923 M 100 khz/ Span 1 M#

Date: 22.JAN. 2020 10:34:06
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Peak Output Power (High Channel)

® “RBW300 kHz Narker 1 [T1 ]

“VBW1 Mz 15.78 dBn
Ref 30 dBm “Att 40 dB SWr 2.5 ns 927. 936000000 Mz
30
L20
T
v
1 Pl
VAXHIE IS / \
0
+-10
t- 20
3DB
H- 30
t- 40
+- 50
+- 60
-70
Center 928 Mz 100 kHz/ Span 1 Mz

Date: 22.JAN. 2020 10:35:11
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3.2 Hybrid operation

3.2.1 Power density

3.2.1.1 Limit

The peak power spectral density shall not be greater than 8 dBm in any 3 kHz band at any time interval of
continuous transmission.

3.2.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

3.2.2.1 Test setup
The test setup is as shown in chapter 2.4 of this report.

3.2.2.2 Test procedure

IRN 030_15.1 Power Spectral Density (W vs. Hz) — Method 5
According to ANSI C63.10: 2013 section 11.10.3

1.  Asthe transmission pulse (or sequence of pulses) does not remain at maximum transmit power
throughout each of the 100 sweeps of averaging, a different approach than that described in ANSI
C63.10, § 11.10.3 (Method AVGPSD-1) is followed.

2. The RF output of EUT was connected to the spectrum analyser by RF cable and attenuator.

3. The path loss was compensated to the results for each measurement. This path loss is stored within
the transducer table of the Spectrum analyser.

4.  The procedure as described in method AVGPSD-1 is followed, with the following deviations:
trace averaging is disabled,
trace mode is set to Max hold

3.2.2.3 Test results of Power Spectral Density Measurement

Technology Std. Channels Frequency Data rate PSD/3 kHz
(MHz) (dBm)
Low 918.0 MHz 0.24 — 37.5 kbps 6.92
Proprietary RF Mid 923.0 MHz 0.24 — 37.5 kbps 6.90
High 927.5 MHz 0.24 — 37.5 kbps 6.89
Uncertainty 10.63 dB
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3.2.2.4 Plots of the Power Spectral Density Measurement

Low channel

Spectrum | ||:%:| I

Ref Level 26.00 dBm @ RBW 3 kHz

Att 45 dB @ SWT 12ms @ YBW 30 kHz Mode Auto FFT  Input 1 AC
Count 500/500

@ 1Rm Max

mM1[1] 6.92 dBm

20 dBm 918.023560 MHz

10 dBm 1
[_V_—\_H_/(_H_H_M_LH_H____’\

0 dBm /

-10 dBm

-20 dBem \

-30 dBm
-40 i
-50 dBm
-60 dBm
-70 dBm
CF918.0 MHz 691 pts Span 220.0 kHz
] [ Measuring... EERERENED dpE zzig:éil:ﬂ y

Date: 22.JAN. 2020 15:36:01

Mid channel

Spectrum | In%:' I

Ref Level 26.00 dBm @ RBW 3 kHz

Att 45 dB @ SWT 12 ms @ VBW 30 kHz Mode auto FFT  Input 1 AC
Count 500/500

@1Rm Max

M1[1] 6.90 dBm

20 dBm 923.023560 MHz

10 dBm 1
| T [ -
0 dBm //W

-10 dBm / \
-20 dBm

-30 dBm

-50 dBm

-60 dBm

-70 dBm

CF 923.0 MHz 691 pts Span 220.0 kHz

][ Measuring... [ ERARRNND dpE Zzig}-éﬂlfg y
137 %

Date: 22.JAN. 2020 15:37:13
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High channel

Spectrum | In%:' I

Ref Level 26.00 dBm @ RBW 3 kHz
Att 45 dB @ SWT 12 ms & VBW 30 kHz Mode Auto FFT Input 1 AC
SGL Count 500/500

@1Rm Max

M1[1] 6.89 dBm
20 dBm 927.523560 MHz

10 dBm 1

)/—_v_\/—_!\,f\/-__ .
0 dBm

-10 dBm / \
-20 dBm

-30 dBm

-50 dBm

-60 dBm

P13 dBm

CF 927.5 MHz 691 pts Span 220.0 kHz

] [ Ready L e el 4
200 %

Date: 22.JAN. 2020 16:00:15
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3.3 Average time of occupancy

3.3.1 Limit

The average time of occupancy on any frequency shall not exceed 0.4 seconds within a time period in seconds
equal to the number of hopping frequencies employed multiplied by 0.4.

3.3.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

3.3.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

3.3.4 Test procedure

According to ANSI C63.10: 2013 section 7.8
IRN 013 - Duty cycle (%) - Method 2

3.3.5 Plot of the average time of occupancy measurement.

Spectrum | ||:%:| I

Ref Level 26.00 dBm @ RBW 100 kHz

Att 45 dB @ SWT 1.5s5 @ ¥BW 300 kHz Input 1 AC
TRG:VID

@ 1Pk Max

D2[1] -4.46 dB
20 dBm T 295.000 ms

‘MW 5 M1[1] 15.16 dBm

0.000000 s

10 dBm

TRG 7,000 dBm

0 dBm

-10 dem

-20 dBem

-30 dBém

-40 dBm

-70 dBm

CF 918.0 MHz 6001 pts 150.0 ms/

][ Measuring... [ ERARRNND dpE 22.01.2020

i6:15:d6

Date: 22.JAN. 2020 16:15:46

The measured time of occupancy is: 295 ms in a time period of 0.4 x 5 = 2 seconds.

Measurement uncertainty: + 5.7%
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3.4 Conducted Spurious Emissions Measurement

3.4.1 Limit

In any 100 kHz bandwidth outside the operating frequency band, the RF power shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on
either a RF conducted or a radiated measurement.

3.4.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

3.4.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.
3.4.4 Test procedure
According to KDB Publication 558074 V05r02

IRN 016_11.3 Spurious emission (W) — Method 1

3.4.5 Measurement uncertainty
+/-0.6 dB

3.4.6 Results of the Conducted Spurious Emissions Measurement

Channel Frequency Attenuation
below f. (dB)

Low All >40

Mid All >40

High All >40

3.4.7 Plots of the Conducted Spurious Measurements

See next page.
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Low channel
30-1000 MHz
Spectrum | ||:%:| I
Ref Level 26.00 dBm @ RBW 100 kHz
Akt 45 dB SWT 948.1 ps & YBW 300 kHz Mode suto FFT  Input 1 AC
@ 1Pk Max
M1[1] 15.34 dBm
20 dBm gm.SD MHz
v
10 dBrm
0 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm
K. 1 | b, T ST 7 P
0 B ot i YWY RSP Y = S e W]
-60 dBm
-70 dBm
Start 30.0 MHz 691 pts Stop 1.0 GHz
; 22.01.2020
] [ Measuring... [ ERARRNND dpE 122
Date: 22.JAN 2020 15:45:22
0.8-18 GHz
*RBW 1 Mz Delta 2 [T1 ]
*VBW 3 Mz -38.73 dB
Ref 30 dBm Att 40 dB SWI 350 ns 16. 993600000 GHz
30 Marker|1 [T1
16/29 dBm
120 203 200000000 ML
y
1 PH
10
0
-10
-20
FMW\N»W\/‘ .
-30
- 40 -
- 50
- 60
-70
Start 800 MHz 1.72 GHz/ Stop 18 GHz

Dat e: 22.JAN. 2020 16:47:51
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Mid Channel
30-1000 MHz
Spectrum ||:%:| I
Ref Level 26.00 dBm @& RBW 100 kHz
Akt 45 dB SWT 948.1 ps & YBW 300 kHz Mode suto FFT  Input 1 AC
@ 1Pk Max
M1[1] 15.09 dBm
20 dBm 9%\'}?150 MHz
L 4
10 dBrm
0 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm
5 - , 1 Ly
U P it g P g Pt Rl T A A R
-60 dBm
-70 dBm
Start 30.0 MHz 691 pts Stop 1.0 GHz
i Measuring... @UARRERND i S
Date: 22.JAN 2020 15:45:56
0.8-18 GHz
@ “RBW 1 Mz Delta 2 [T1 ]
“VBW 3 MHz -39.66 dB
Ref 30 dBm “Att 40 dB SWI 350 ns 14. 792000000 GHz
30 Marker|1 [T1
16417 dBnm
120 Q031 200000000 Ntz
y
1 PH
10
0
- 10
- 20
FAMWWM’“ 308
- 30
- 40 T
- 50
- 60
-70

Start 800 MHz

1.72 GHz/ Stop 18 GHz

Date: 22.JAN. 2020 16:49:02
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High Channel

30 - 1000 MHz

Spectrum

(=)

Ref Level 26.00 dBm

Alt 45 dB  SWT 9481 ps & YBW 300 kHz

@& RBW 100 kHz

Mode Auto FFT

Input 1 AC

@ 1Pk Max

20 dBm

10 dBm

m2[1]

mM1[1]

-46.01 dBm

l':l‘lﬁ|
135y
027

.?9 MHz
rl5 dBm
70 MHz

0 dBm

-10 dBm

-20 dBem

-30 dBm

-40 dBm

My g

Mz

in B

0 e

Mﬁﬂ»\wﬂww«uw T

-60 dBm

-70 dBm

Start 30.0 MHz

691 pts

Stop 1.0 GHz

j

Measuring...

Date: 22.JAN. 2020 15:46:54

0.8-18 GHz

®

Ref 30 dBm “AtLt

"RBW 1 MHz
" VBW 3 MHz
40 dB SWI 350 ns

Delta

PEREREED e

2 [T1]
-40

.41

14. 792000000

dB

30

Mar ker

1[TL
16
200000

15

dBmr

120

=
I

B

10

- 10

- 20

- 30

- 50

- 60

-70

Start 800 MHz

Date: 22.JAN. 2020 16:50: 26

1.72 GHz/

Stop 18 GHz

22.01.2020

15:

46:54 27
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3.5 Conducted band edge measurements

3.5.1 Limit

At the band edge of the authorized band, the level of the emission shall be at least 20 dB below the peak of

the in-band emission, based on either a RF conducted or a radiated measurement.

3.5.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.
3.5.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

3.5.4 Test procedure

According to KDB Publication 558074 V05r02
IRN 016_11.3 Spurious emission (W) — Method 14

3.5.,5 Test results of Conducted Band Edges Measurements

Band edge
Technology Std. Channels Frequency Data rate N dB down Limit
(MHz) (dB) (dB)
Proprietary RF HI_Q_]h 921.5 0.24 - 375 kbps 46?._54 230
Uncertainty +0.63 dB

Note: the lower band edge is not measured since the lowest channel (917 MHz) is 15 MHz away (902 MHz).

3.5.6 Plot of the conducted higher band edge measurement

Spectrum | ||:%:| I

Ref Level 26.00 dBm @ RBW 100 kHz
Att 45 dB SWT 18.9 ps @ VBW 300 kHz Mode suto FFT  Input 1 AC
@ 1Pk Max
D2[1] -46.54 dB
20 dBm T 475.70 kHz
M1[1] 15.11 dBm
/_’x 927.52360 MHz
10 dBm

[
f
R

Y N
-40 dBm
—._;——"_“ﬂ “"_"‘“\___'
]

-50 dBm
-60 dBm
=70 dBm F‘l
CF 927.5 MHz 691 pts Span 3.0 MHz

][ Measuring... EERERENED dpE 22;';:;,”1",22 4

Date: 22.JAN. 2020 16:01:46
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3.6 Tx Radiated Emissions Measurement

3.6.1 Limit

According to FCC part 15.209(a)

Frequency (MHz) Field strength (uv/m) | Field strength (dBuV/m) | Measurement distance(m)
0.009 -0.490 2400/F(kHz) 67.6 — 20logF(kHz) 300
0.490 - 1.705 24000/F(kHz) 87.6 — 20logF(kHz) 30
1.705 - 30 30 29.5 30
30-88 100 40 3
88 -216 150 43,5 3
216 - 960 200 46 3
Above 960 500 54 3

3.6.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

3.6.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

3.6.4 Test procedure

According to KDB Publication 558074 V05r02
IRN 026_14.2 Radiated electrical disturbance (V per m) — Method 1, 2, 10

3.6.5 Measurement uncertainty

Frequency range (MHz) Horizontal polarization Vertical polarization
0.009 - 30 +1.5/-1.6 dB +1.5/-1.6 dB

30 -200 +/-4.5 dB +/-5.4 dB

200 -1000 +/-3.6 dB +/-4.6 dB

1000 - 18000 +/-5.7 dB +/-5.7dB

See next pages.

3.6.6 Plots of the Tx Radiated Emissions Measurement
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0.009 - 0.150 MHz

RadiMation
FCC 15.209: 9kHz - 30MHz ——— RBW: 200 Hz, Vertical Max Peak
|
S —
I
T |
—

B
e
g
3
3
H
w

i ol . " P

MWWWM\/WMH YT P S A Pl e AT PR Y| LT TV PR

9k 20k 30k 50k 100k 150k

Frequency (Hz)
0.15-30 MHz
RadilMation
FCC 15.209: 150 kHz - 30 MHz. ——— RBW: 9kHz, Horizontal Max Peak

L \\

L \\\I

I~

\\
E
: s Il gt
: AL PP N P O v
g /
g
150k k k 600k im 2M 3M 5M 10M 20Mm 30M

Frequency (H2)

Note: The measurement data, measured at 3 m distance, has been extrapolated to the distances mentioned in the table in section 3.7.1
The extrapolation procedure used is taken from ANSI C63.10; 2013, §6.4.4.2.
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0.03 — 1 GHz (Vertical polarization only)

RadilMation
e— 15209/15.109 and ICES-003 ——— RBW: 120 kHz, Vertical Max Peak
-
[
|
ik
g i I/Wu
2 A
B 4
Low ch 3 'W,M MN
3
N 2 2 " | AN"M
5 W”«IMWW
M 50 M 100 M 200M 300M M 16
Frequency (Hz)
Radilation
e— 15.209/15.109 and ICES-003 ——— RBW: 120 kHz, Vertical Max Peak
]
[
|
g [ WM/M
E.f M
H = n M
Mid ch 3 W
g
g0 '\’m A‘"‘WA m /\f"w\/M
ﬂ‘%‘w ] MWMWI \ HAMM}'
Tyl -
om som Toom 2000 M soon 16
Frequency (Hz)
RadiMation
em— 15.209/15.109 and ICES-003 RBW: 120 kHz, Vertical Max Peak
=
[
|
. S sl Al
Highch | : ¥
£ 201 W% o
Mﬂ | MNWMM T AM
W, i
om sam Toom 200m M soon 6
Frequency (Hz)

Note: in the plots above the emissions exceeding the limit are the fundamental frequencies and are therefore not subject to the limit.
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1 - 18 GHz (both polarizations)

Low ch

e Limit Average 1- 18 GHz

e Limit Peak 1- 18 GHz
—— RBW: 1 MHz, Verical Max Average

RBW: 1 MHz, Horizontal Max Average
RBW: 1 MHz, Vertical Max Peak

RadilMation

RBW: 1 MHz, Horizontal Max Peak

% : L i

“ o N Jmm et
: A M ™
b o “"MMM y ‘a..‘l'% WLW""
i PRI

Frequency (Hz)

Mid ch

Electrical Field (dBLV/m)

e Limit Average 1- 18 GHz
— RBW: 1 MHz, Verical Max Average

e Limit Peak 1- 18 GHz

RBW: 1 MHz, Vertical Max Peak

RBW: 1 MHz, Horizontal Max Average

RBW: 1 MHz, Horizontal Max P

RadiMation

eak

Frequency (Hz)

High ch

Electrical Field (dBLV/m)

e Limit Average 1- 18 GHz
— RBW: 1 MHz, Verical Max Average

e Limit Peak 1- 18 GHz

RBW: 1 MHz, Vertical Max Peak

RBW: 1 MHz, Horizontal Max Average

RadiMation

RBW: 1 MHz, Horizontal Max Peak

1y

e
s

P

A

Frequency (Hz)
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3.7 RxRadiated Emissions Measurement

3.7.1 Limit

According to FCC part 15.109(a)

Frequency (MHz) Field strength (uV/m) | Field strength (dBuV/m) Measurement distance(m)
30-88 100 40 3
88 -216 150 43,5 3
216-960 200 46 3
Above 960 500 54 3

3.7.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

3.7.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

3.7.4 Test procedure

According to ANSI C63.4: 2014, section 8.3
IRN 026 - Radiated electrical disturbance (V per m) - Method 1, 2

3.7.5 Measurement uncertainty

Frequency range (MHz) Horizontal polarization Vertical polarization
30 -200 4.5dB 5.4dB
200 - 1000 3.6dB 4.6 dB
1000 - 18000 5.7dB 5.7dB

See next pages.

3.7.6 Plots of the Rx Radiated Emissions Measurement
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0.03 — 1 GHz (Both polarizations)

e 15.200/15.100 and ICES-003

—— RBW: 120 kHz, Horizontal Max Peak

—— RBW: 120 kHz, Vertical Max Peak

RadilMation

Frequency (Hz)

]
E
=
g
Low ch 3
! b
i il
i
M 50 M 100M 200M 300 M 16
Frequency (Hz)
RadilMation
e— 15.209/15.109 and ICES-003 ——— RBW: 120 kHz, Horizontal Max Peak ——— RBW: 120 kHz, Vertical Max Peak
]
£
. g
Mid ch 3
5 oty
E
@
M TR
iy i i = .

High ch

Electrical Field (dBuV/m)

e 15.209/15.109 and ICES-003

RBW: 120 kHz, Horizontal Max Peak

RBW: 120 kHz, Vertical Max Peak

RadilMation

0M s0M

200M M

Frequency (Hz)
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1 -5 GHz (Both polarizations)

Low ch

e Limit Average 1- 18 GHz
— RBW: 1 MHz, Vertical Max Average

e Limit Peak 1- 18 GHz

RBW: 1 MHz, Vertical Max Peak

RBW: 1 MHz, Horizontal Max Average

RBW: 1 MHz, Horizontal Max Peak

RadiMation

Electrical Field (dBuV/m)

Frequency (Hz)

Mid ch

e Limit Average 1- 18 GHz
— RBW: 1 MHz, Verical Max Average

e Limit Peak 1- 18 GHz

RBW: 1 MHz, Vertical Max Peak

RBW: 1 MHz, Horizontal Max Average

RBW: 1 MHz, Horizontal Max Peak

RadiMation

Electrical Field (dBLV/m)

Frequency (Hz)

High ch

e Limit Average 1- 18 GHz
— RBW: 1 MHz, Verical Max Average

e Limit Peak 1- 18 GHz

RBW: 1 MHz, Vertical Max Peak

RBW: 1 MHz, Horizontal Max Average

RBW: 1 MHz, Horizontal Max Peak

RadiMation

Electrical Field (dBLV/m)

Frequency (Hz)
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3.8 Conducted emissions

3.8.1 Limit
According to 15.207 (c)

Devices that include, or make provisions for, the use of battery chargers which permit operating while
charging, AC adapters or battery eliminators or that connect to the AC power lines indirectly, obtaining their
power through another device which is connected to the AC power lines, shall be tested to demonstrate
compliance with the conducted limits.

Frequency of emis- Conducted limit (dBuV)
sion (MHz) Quasi-peak Average
01505 s 66 to 56" ............. 56 to 46°
055 s Bl ccescicssssisisinsassas 45
530 .ciiiiiaan. —— 60 .. e | 50

*Decreases with the logarithm of the frequency.

3.8.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.
3.8.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

3.8.4 Test procedure

According to ANSI C63.4: 2014, section 13.3
IRN 029 — Method 1

3.8.5 Test results and plots of the AC mains conducted measurement
See next page.

3.8.6 Measurement uncertainty

+/-3.6 dB
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3.8.7 Plots of the AC mains conducted spurious measurement

Phase 110 Vac
Radilation
15207 — 15207avy - RBW:OkHz LinelMaxAverage — RBW:9KHz, Line 1 Max Peak
M~

=
=
=
- 2
=
——
_
g

Frequency (Hz)

Neutral 110 Vac

——— 15207 ——— 15207 ave ——— RBW:9kHz, Neutral Max Aver: ——— RBW:9 kHz, Neutral Max Peak Ra(ﬁMﬂtion

L
N MNV\ ol
I

\/\’A “y‘ | T \'MN I /M Hﬁl\w
' i
\W\v/\ ‘Vw RV J}‘ ! MM\ i VMW‘A va"\ /)“ /ﬂ L”W\/ﬂ 1] MM
L T

Frequency (Hz)
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3.9 99% Occupied Bandwidth

3.9.1 Limit

According to RSS-Gen 6.7

3.9.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.
3.9.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

3.9.4 Test procedure

IRN 017 - Occupied bandwidth (Hz) Method 1 — XX % power bandwidth.
Set the centre frequency to the nominal EUT channel centre frequency
Set span = 1.5 times to 0.5 times the Occupied Bandwidth

Set VBW > 3x RBW

Video averaging is not permitted. Where practical, detection and single sweep mode shall be used.
Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be used.

PR

3.9.5 Test results of the 99% occupied bandwidth measurement

Frequency 99% bandwidth
Technology Std. Channel (MH2) Data rate (kH2)
Proprietary RF Mid 923.0 MHz 0.24 — 37.5 kbps 628
Uncertainty + 25 kHz

3.9.6 Plot of the 99% occupied bandwidth measurement

® RBW 10 kHz Narker 1 [T1 ]
VBW 30 kHz 15.95 dBmr

Ref 20 dBm Att 40 dB SWF 20 ns 923. 000000000 Mz

T

20 1L v

W628] 000000400 kHz
Wifenp 1| [T1 cB
10 1alaz apo|IEH
922| 692000000 Mz

/ Tenp 2|[T1 OB

o TZ80 U
/ 923| 320000000 Mz

- 10 / \

- 20 \\

- 30

'\‘\ 308
L 20

L 50 AL/ M

AR AW T

L 60

L-70

-80

Center 922.9 ME 200 khz/ Span 2 Mt

Dat e: 26. MAR 2020 11:14:03
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4 Test results BLE

4.1 6 dB bandwidth

411 Limit

The minimum 6 dB Bandwidth shall be at least 500 kHz.

4.1.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

4.1.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

4.1.4 Test procedure

Tests according to ANSI C63.10

IRN 017 - Occupied bandwidth (Hz) Method 4 — DTS Bandwidth.

4.1.5 Test Results of the 6 dB bandwidth Measurement

Frequenc 6dB bandwidth
Technology Std. Channel (I(\]/IHz) y Data rate (kH2)
37 2402 1 Mbps 644.0
Bluetooth Low energy 17 2440 1 Mbps 637.5
39 2480 1 Mbps 684.0
Uncertainty +36.2 kHz

4.1.6 Plots of the 6 dB bandwidth measurement

Low channel

®

Ref 10 dBm

Att 20 dB

RBW 100 kHz
* VBW 300 kHz
SWF 40 ns

Narker 1 [T1 ]

-2.15 dBmr

2.402041500 G

10

0

ndB [ T[] 6/00 dB
BW 644 000000900 kHz
Tenp 11 [T1 ndfy

- 10

P

2| 401695%00 Gz

-8]13 dBmr

- 20

S L

TeTTp T Tt

2| 402339%00 G

-8]18 dBmr

30

LY

7\

i

- 60

3DB

L-70

- 80

-90

Center 2.402 Gz

Dat e: 21.JAN. 2020 14:48:44

400 kHz/

Span 4 Mz
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Mid channel

@ “RBW100 kHz Narker 1 [T1 ]
“ VBW 300 khz -2.09 dBm
Ref 10 dBm ‘ALt 20 dB SWF 40 ns 2. 440044500 GHz
10 ndB [ T] 6]oo dB
BW 637[ 500000000 kHz
Lo I_l Tenp 1} [T1 ndiy
-8/07 dBmr
1 Pl Tz T2
2| 439697500 G
IVAXH|
10 "4 Tenp T ot
-8]14 dBm
2| 440335000 GHz
- 20 / \
- 30 \
B /\« / ,«”\
ﬁ w 3DB
- 60
- 70
L 80
-90
Center 2.44 Gt 400 khz/ Span 4 Miz
Date: 21.JAN. 2020 14:46:08
High channel
® “RBW 100 kHz Narker 1 [T1 ]
“ VBW 300 kHz -2.82 dBm
Ref 10 dBm “Att 20 dB SWF 40 ns 2. 480077500 Gz
10 ndB [ T] 6]oo aB
BW 684| 00000000 kHz
Lo 1 Tenp 111 T3 ndl]
-8]8a dBm
;/(-\\/"/\/\%2 2| 479673900 GHz
10 TeTTp T TTopt
-8/81 dBmr
2| 480357¢00 G
L-20

st

M

M -

- 60

L-70

- 80

-90

Center 2.48 G

Date: 21.JAN. 2020 14:43:46

400 kHz/

Span 4 Mz
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4.2 Peak output power

421 Limit

For systems using digital modulation in the 2400-2483.5 MHz, the limit for the peak output power is 30 dBm. If
transmitting antenna of directional gain greater than 6 dBi is used, the peak output power from the intentional
radiator shall be reduced below the above stated value by the amount in dB that the directional gain of the
antenna exceeds 6 dBi. In case of point to point operation, the limit has to be reduced by 1 dB for every 3 dB
that the directional gain of the antenna exceeds 6 dBi.

4.2.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.
4.2.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

4.2.4 Test procedure

FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v05.
IRN 014 - RF power (W) - Method 1 — AVGSA (DTS) according to ANSI C63.10.

4.2.5 Testresults of Output Power Measurement

Peak method
Technology Std. Channel Fr?&u:zr;cy Data rate Peak ozjdtgrti]t)power
37 2402 1 Mbps -1.78
Bluetooth Low Energy 17 2440 1 Mbps -1.73
39 2480 1 Mbps -1.53
Uncertainty +0.71 dB

4.2.6 Plots of the peak output power measurement
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Mid channel
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4.3 Peak power spectral density

4.3.1 Limit

The peak power spectral density shall not be greater than 8 dBm in any 3 kHz band at any time interval of
continuous transmission.

4.3.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.
4.3.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

4.3.4 Test procedure

The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance vO05.
IRN 030 - Spectral power density (W per n.Hz) - Method 5 — Peak method PKPSD

4.3.5 Test results of Power Spectral Density Measurement

Peak Power spectral density

Frequency PSD
Technology Std. Channel (MH2) Data rate (dBm/100 kHz)
1 2402 1 Mbps -2.26
BIueEtr(]);)rth Low 18 2440 1 Mbps -2.21
9y 39 2480 1 Mbps -2.03
Uncertainty +0.71dB

4.3.6 Plots of the peak power spectral density measurement
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Mid channel
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High channel
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4.4 Radiated spurious emissions

441 Limit

According to FCC part 15.209(a)

Frequency (MHz) Field strength (uV/m) | Field strength (dBuV/m) Measurement distance(m)
30-88 100 40 3
88-216 150 43,5 3
216-960 200 46 3
Above 960 500 54 3

4.4.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

4.4.3 Test setup

The test setup is as shown in chapter 2.4 of this report.

4.4.4 Test procedure

According to KDB Publication 558074 V02r02, section 12.1
IRN 026_14.2 Radiated electrical disturbance (V per m) — Method 1, 2

4.45 Measurement uncertainty

Frequency range (MHz) Horizontal polarization Vertical polarization
30-200 4.5dB 5.4dB
200 - 1000 3.6dB 4.6 dB
1000 - 18000 5.7dB 5.7dB

See next page.

4.4.6 Plots of the Radiated Emissions Measurement
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0.03 — 1 GHz (both polarizations)
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1 - 18 GHz (both polarizations)
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4.5 Authorized band edge emissions

4.5.1 Limit

At the edge of the authorized band the RF power shall be at least 20 dB down.
4.5.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

453 Testsetup

The test setup is as shown in chapter 2.4 of this report.

4.5.4 Test procedure

The testing follows FCC KDB Publication No. 558074 DO1 DTS Meas. Guidance v05, sections 11.3 and 12.1.
IRN 026 - Radiated electrical disturbance (V per m) Method 6 — Radiated electrical disturbance at the
authorized band edge.

4.5.5 Test results of Conducted Band Edges Measurements

Band edge
Technology Std. Channels Frequency Data rate N dB down Limit
(MHz) (dB) (dB)
. High 2480 1 Mbps 51.4 >20
Proprietary RF Low 2402 1 Mbps 477 > 20
Uncertainty +0.63 dB

4.5.6 Plots of the Band edge Measurements
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Higher band edge
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4.6

99% Occupied Bandwidth

4.6.1 Limit
According to RSS-Gen 6.7

4.6.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.
4.6.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

4.6.4 Test procedure

IRN O

©~Now

17 - Occupied bandwidth (Hz) Method 1 — XX % power bandwidth.

Set the centre frequency to the nominal EUT channel centre frequency

Set span = 1.5 times to 0.5 times the Occupied Bandwidth

Set VBW > 3x RBW

Video averaging is not permitted. Where practical, detection and single sweep mode shall be used.
Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be used.

4.6.5 Testresults of the 99% occupied bandwidth measurement

Frequency 99% bandwidth
Technology Std. Channel (MH2) Data rate (kH2)
37 2402 1 Mbps 1056
Bluetooth Low energy 39 2480 1 Mbps 1058
Uncertainty + 12 kHz

4.6.6 Plots of the 99% occupied bandwidth measurements

Spectrum I n%:m
Ref Level 8.00 dBm @ RBW 30 kHz
|& Att 15de  SWT 63.2 ps @ VBW 100 kHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] -1.44 dBm
M 2.401978500 GHz
0 dBm
} Occ Bw 1.056000000 MHz
-10 dBm A
T OW )
-20 dBm 7
-30 dBm / \
40 dBm [\/A‘j V vy /\t
-50 dBm W\J‘,\/‘
-60 dBm
-70 dBm
-80 dBm
-90 dBmn
CF 2.402 GHz 3000 pts Span 3.0 MHz
i Measuring... UUHLNELD W6 S

Page 48 of 49




Report number: 180700034 08 VV1.00

telefication

e

14 v*.-:l

& Att
TDF

Spectrum |

=)

Ref Level 8.00 dBm

15 dB

@ RBW

SWT £53.2 ps @ YBW 100 kHz

30 kHz

Mode Auto FFT

@ 1Pk Max

0 dBm

-10 dem

M1[1]

Occ Bw

-1.45 dBm
2.479977500 GHz
1.058000000 MHz|

-20 dBm

P

" MA

-30 dBm

-40 dBm

o

-50 dBm

N

-60 dBm

-70dem

-a0 dBm

-90 dBm

CF 2.48 GHz

3000 pts

Span 3.0 MHz

)

J Measuring...

QR e 25.07.2018

14:17:17

Z

Page 49 of 49



