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THIS TEST REPORT APPLIES ONLY TO THE ITEM(S) AND CONFIGURATIONS TESTED.

Deviations from, additions to, or exclusions from the test specifications are described in “Summary of Test Data”.
Nemko Group authorizes the applicant to reproduce this report provided it is reproduced in its entirety and for use by the company’s

employees only. Any reproduction of parts of this report requires approval in writing from Nemko Group.

Any use that a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third
parties. Nemko Group accepts no responsibility for damages suffered by any third party as a result of decisions made or actions based

on this report.

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway

Page 2 (35)




TEST REPORT
Nemko i
Report no.: REP008726

CONTENTS

1 TEST INFORMATION ..ottt ettt e et e e e e e e e e e e e e e e e st e e e e e eeea it e e eeeeeansaannns 4
1.1 LIS Lo B (=T o [OOSR PRSP PRPPPRPPRS
1.2 Model Variants ....

1.3 Antenna types ..................

14 R IV R O 1 (=T [0 1 =T T TP PP PR OTPPPPI
15 [N To T g aF= U =) Ao Vo 111 o o
1.6 Extreme test conditions ....
1.7 Test Engineer...................

1.8 Test Equipment................

1.9 Worst Case Mode..............

110 Other COMMENTS ...
2 TEST REPORT SUMMARY ..oeiiiiiiie ettt ettt et e e et e e e e e e et e e et e e e st e e eaa e eeanes 7
2.1 General .....ccvvveeeeiiiiiee e

2.2 Abbreviations.......
2.3 Test Summary

3 TEST RESULTS ..ottt s
3.1 RF output power
3.2 RF Output Power, extreme conditions

3.3 Duty Cycle, TX-SEAUENCE, TX-GAP . .ieitriiiiiiiiiiitiit ettt ettt e et ra bt e st e e et e eeabaeeeeas
3.4 Accumulated Transmit Time, Minimum Frequency Occupation and Hopping Sequence ..

35 HopPIiNg FreqUuENCY SEPAIALION .........ciueiiiiiiiieiiiie ettt e e e sbeee e

3.6 Medium Utilisation (MU) factor...........ccccoiiiiiiiiiiciiiciieccceee

3.7 AAPTIVITY .o

3.8 Occupied Channel Bandwidth............cccooiiiiiiiieiiiieciee e

3.9 Transmitter unwanted emissions in the Out-of-band domain...........

3.10 Transmitter spurious emissions - Radiated conducted (Operating) .
3.11  Receiver spurious emissions — Radiated and conducted

3.12  Receiver BIOCKING.......ccccviiiiiiiiiiiiceiieee e

3.13  GEO-LOCALION CAPADIIILY ...eeieeiieee ettt ettt e et e n bttt e et et ea e

4 TEST SETUPS Lottt 32
5 PHOTOGRAPHS OF THE EUT ... 33
6 TEST EQUIPMENT USED ...ttt s 35

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 3 (35)



(I\Iemko

1 Test Information

1.1 Tested Item

TEST REPORT
ETSI EN 300328
Report no.: REP008726

Name CPAC Systems AB
Model/version SID 2.0

Serial number 23040034

Hardware identity and/or version P-01

Software identity and/or version Hydra_BTSW_1.0

Adaptivity N/A (Output Power < 10 dBm)
Frequency Range 2402 - 2480 MHz

Number of Channels 79

Channel BW 1 MHz

Operating Mode Transceiver, Frequency Hopping Spread Spectrum (FHSS)
Type of Modulation GFSK, 8-DPSK and 1/4-DQPSK
Rated Output Power <+10 dBm (max)

Power supply 24VDC

Antenna Connector FAKRA

Number of Antennas See cl.1.3 of this report
Antenna gain See cl.1.3 of this report
Antenna Diversity Supported No

Smart Antenna System No

Receiver Yes, Catogory 2
Geo-Location capability Not implemented

Description of Test Item
Electronic Control Unit for vehicle Integration

1.2 Model Variants

According to the manufacturer the following models have same RF parts and RF modules.

Model/type LTE Module mounted Superseal 26 Tested
SID 2.0 (tested at Nemko) Yes version 1
SID 2.0M No (Marine commercial) version 2
SID 2.0MLTE Yes (Marine leisure) version 2
SID 2.0X (EU only) Yes version 1
Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 4 (35)
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1.3 Antennatypes

Declared by the manufacturer.

Max gain
Name 4 .
P/N (dBi) Function

2J 2x 4G/3G/2G MIMO, 2x o

2 4/5.0 GHz MIMO and GNSS 2J #2J4A50PCFa 3.7 2.4GHz Wifi+BT
2J 2x 4G/3G/2G MIMO, 2x

2 4/5.0 GHz MIMO and GNSS 2J #2JAA50PCFa 4 2G+3G+4G
TE ANTENNA BASE FULL FEAT | Volvo #23311779 7 2.4GHz Wifi+BT
TE ANTENNA BASE FULL FEAT | Volvo #23311779 7 2G+3G+4G
TE ANTENNA INTERIOR PHONE | Volvo #23311714 3 2G+3G+4G
TE ANTENNA INTERIOR WLAN Volvo #23311706 3.5 2.4GHz Wifi+BT
1.4 Receiver Categories

Receiver Category 1 - Adaptive equipment with maximum RF Output Power greater that 10 mW e.i.r.p.

Receiver Category 2 - Non-adaptive equipment with MU Factor greater than 1% and less than or equal to 10%, or

- Any equipment with a maximum RF output power greater than 0 dBm e.i.r.p and less than or
equal to 10 dBm e.i.r.p.

Receiver Category 3 - Non-adaptive equipment with a maximum MU factor of 1%, or
- Any equipment with a maximum RF output power of 0 dBm e.i.r.p.

NOTE: Non-adaptive equipment is categorized as receiver category 2 or receiver category 3.

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 5 (35)
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15 Normal test condition
Temperature: 20-23°C
Relative humidity: 20-45%
Normal test voltage: 24V DC

The values are the limit registered during the test period.

TEST REPORT
ETSI EN 300328

Report no.: REP008726

1.6 Extreme test conditions
Voltage Temperature
Minimum 8 VDC -40 °C
Maximum 32VDC +85 °C
Extreme test conditions were defined by the manufacturer.
1.7 Test Engineer
G.Suhanthakumar
1.8 Test Equipment
See list of test equipment in clause 7.
1.9 Worst Case Mode
Channel no Frequency Modulation Modulation Modulation
(MHz)
Hopping Hopping GFSK/1Mbit w/4-DQPSK/2Mbit 8-DPSK/3Mbit
1 2402 GFSK/1Mbit /4-DQPSK/2Mbit 8-DPSK/3Mbit
40 2442 GFSK/1Mbit /4-DQPSK/2Mbit 8-DPSK/3Mbit
79 2480 GFSK/1Mbit /4-DQPSK/2Mbit 8-DPSK/3Mbit
Note: /
115 RF (GPS) [(o1RF 87 + wiFi) | [(12) CAMERA | | (2] SuperSeal 26 | |BosPay |

T
[oaiRF e OV) | | [(14] RF (CTE MAIN) | Lis1RF (RaDIO) | | | 1111 RF (wiFi) ||

(5] ETH (100 Base-T1) (8] ETH (10/100/1000 base-TX)

[7) ETH (10/100 base-TX)

Connectors — rear side

1.10 Other Comments

The EUT have been tested to ETSI EN 300328 V2.2.2 and all tests are Passed.

All radiated measurements and conducted RF measurements are done with DC power supply.

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway
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2 TEST REPORT SUMMARY

2.1 General
The tests were conducted on a sample of the equipment for the purpose of demonstrating compliance with

EN 300 328 V2.2.2 (2019-07):

Wideband Transmission systems; Data transmission equipment operating in the 2,4 GHz band,;
Harmonised Standard for access to radio spectrum

The test methods have been in accordance with Nemko TM-NO-WLS-500 and EN 300 328 where applicable. Radiated
tests were performed is accordance with Nemko TM-NO-WLS-500 and EN 300 328. Radiated emissions are made in a
3m fully-anechoic chamber.

[] Production Unit
X] Pre-production Unit

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 7 (35)
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2.2 Abbreviations

The following abbreviations are used in the test summary:

N/A  Not applicable. The testcase is not applicable for the tested equipment.
N/T  Not tested. The testcase is not covered by this test report.

U Unconditional (test is mandatory)

C Conditional (test is mandatory if certain conditions are met)

2.3 Test Summary

TEST REPORT
ETSI EN 300328
Report no.: REP008726

Harmonized Standard EN 300 328
Relationship between the present document and the essential requirements of Directive 2014/53/EU
Technical Regirement reference Technical Requirement Conditionality Test Specification
Description Reference u/IC Condition Reference Verdict
Clause No Clause No.
RF Output Power 4.3.1.2or U 5.4.2 Pass
4322
Power Spectral Density 4.3.2.3 C Only for modulations other than 5.4.3 N/AL
FHSS
Duty cycle, Tx-Sequence, Tx-gap 4.3.1.30r C Only for non-adaptive equipment 5.4.2 N/A?
4324
Accumulated Transmit time, 4.3.1.4 C Only for FHSS 5.4.4 Pass
Frequency Occupation and Hopping
Sequence
Hopping Frequency Separation 4.3.1.5 C Only for FHSS 5.4.5 Pass
Medium Utilisation Factor 4.3.1.6 or c Only for non-adaptive equipment 54.2 N/A?
4325
Adaptivity 4.3.1.7or C Only for adaptive equipment 5.4.6 N/AY
4.3.2.6
Occupied Channel Bandwidth 4.3.1.80r U 5.4.7 Pass
4327
Transmitter unwanted emissions in 4.3.1.90r U 5.4.8 Pass
the Out-of-Band domain 4.3.2.8
Transmitter unwanted emissions in 4.3.1.10 or U 5.4.9 Pass
the spurious domain 4.3.2.9
Receiver spurious emissions 4.3.1.11 or U 5.4.10 Pass
4.3.2.10
Receiver Blocking 4.3.1.12 or U 5.4.11 Pass
4.3.2.11
Geo-location capability 4.3.1.13 or C Optional feature N/A N/A3
43.2.12
LFHSS equipment
2 Below 10dBm
3 Not implemented
Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 8 (35)
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3 Test Results

3.1 RF output power

TEST REPORT
ETSI EN 300328
Report no.: REP008726

ETSI EN 300 328 Clause 4.3.1.2
Conducted RF measurements done with maximum antenna gain to get eirp. Standard FAKRA RF connector is provided

for 2 types of detachable antenna.

Channel Frequency Measured values (dBm)

MHz
( ) GFSK w/4-DQPSK 8-DPSK
2402 9.0 6.4 5.7
2440 9.5 6.1 5.8
2480 9.7 5.9 5.9

Duty cycle: 32%

Nominal conditions - RF output power (rms)

antenna gain is declared by the manufacturer.

Limits: Clause 4.3.1.2.3

Maximum Effective Radiated Power shall be less than or equal to 100 mW (20 dBm) e.i.r.p.
Test Equipment Used: 2, 3,4,5, 6
Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 9 (35)
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3.2 RF Output Power, extreme conditions
ETSI EN 300 328 Clause 4.3.1.2
Channel Voltage Temp. Measured values (dBm)
Frequency GFSK /4-DQPSK 8-DPSK
(MHz) m4-DQ ;
Hopping 9.0 6.4 5.7
2402 9.0 6.4 5.7
8vDC -40°C
2440 9.5 6.1 5.8
2480 9.7 5.9 5.9
Hopping 10.0 7.6 6.9
2402 10.0 7.6 6.9
32vDC -40°C
2440 10.0 6.8 6.5
2480 10.0 6.8 6.8
Hopping 7.8 5.2 4.5
2402 7.8 5.2 45
8vDC +85°C
2440 8.2 5.0 4.5
2480 8.4 4.9 4.7
Hopping 7.5 4.9 4.2
2402 7.5 4.9 4.2
32VDC +85°C
2440 9.4 6.0 5.7
2480 9.3 5.5 5.5

antenna gain declared by the manufacturer is used.

Limits: Clause 4.3.1.2.3

Maximum Equivalent Isotropic Radiated Power shall be less than or equal to 100 mW (20 dBm)

Test Equipment Used: 1, 8, 9

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 10 (35)
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3.3 Duty Cycle, Tx-Sequence, Tx-Gap
ETSI EN 300 328 Clause 4.3.1.3

N/A

These requirements apply to non-adaptive FHSS equipment or to adaptive FHSS equipment operating in a non-adaptive
mode.

These requirements do not apply for equipment with a declared RF Output power of less than 10 dBm e.i.r.p. or for
equipment when operating in a mode where the RF Output power is less than 10 dBm e.i.r.p.

Limits: Clause 4.3.1.3.3

For non-adaptive Frequency Hopping equipment, the Duty Cycle shall be equal to or less than the minimum value declared by the
supplier.

In addition, the maximum Tx-sequence time shall be 5 ms while the minimum Tx-gap time shall be 5 ms.

Test Equipment Used: /

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 11 (35)
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3.4 Accumulated Transmit Time, Minimum Frequency Occupation and
Hopping Sequence

ETSI EN 300 328 Clause 4.3.1.4

GFSK m/4-DQPSK 8-DPSK
Accumulated Transmit time ms 69.4 77.3 1.64
Time of Occupancy, ms 0.77 3.6 11.45
Hopping Sequence 79 79 79

Modulation Band Allocation Band Allocation Band Allocation Low Band Allocation High
(%) (MHz) Frequency Frequency
(MHz) (MHz)
GFSK 96 79.51 2401.37 2480.88
w/4-DQPSK 96 79.76 2401.12 2480.88
8-DPSK 96 79.76 2401.12 2480.88

The tested EUT is a Bluetooth FHSS device and fulfils the requirements for non-adaptive frequency hopping equipments

Limits: Clause 4.3.1.4.3

Non-adaptive Frequency Hopping systems:
The accumulated Dwell Time on any hopping frequency shall not be greater than 15ms within any 15ms multiplied by the minimum
number of hopping frequencies (N) that have to be used.

The hopping sequence(s) shall contain at least N hopping frequencies where N is 15 or 15 divided by the minimum Hopping
Frequency Separation in MHz, whichever is the greater.

The minimum Frequency Occupation Time shall be equal to one dwell time within a period not exceeding four times the product of
the dwell time per hop and the number of hopping frequencies in use.

Adaptive Frequency Hopping Systems:
Adaptive Frequency Hopping Systems shall be capable of operating over a minimum of 70% of the band specified in clause 1.

The maximum accumulated dwell time on any hopping frequency shall be 400 ms within any period of 400 ms multiplied by minimum
number of hopping frequencies (N) that have to be used.

The hopping sequence shall contain at least N hopping frequencies at all time, where N is 15 or 15 divided by the minimum hopping
frequency separation in MHz, whichever is greater.

The Minimum Frequency Occupation Time shall be equal to one dwell time within a period not exceeding four times the product of
the dwell time per hop and the number of hopping frequencies in use.

Test Equipment Used: 1

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 12 (35)
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Sequence Sequence

15
10

-20

Level in dBm
Level in dBm

-30

-40

2400 2420 2440 2460 24835 2400 2420 2440 2460 2483.5
Freguency in MHz Frequency in MHz

Hopping sequence, GFSK Hopping sequence, n/4-DQPSK

Sequence

15
10

-10

-20

Level in dBm

-30

-40

2400 2420 2440 2460 24835
Frequencyin MHz

Hopping sequence, 8-DPSK
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3.5 Hopping Frequency Separation
ETSI EN 300 328 Clause 4.3.1.5

Occupied Channel Bandwidth GFSK:

BWchan 0.91 MHz
Fus 1.02 MHz
Limit 0.1 MHz

Occupied Channel Bandwidth mw/4-DQPSK:

BWoenan 1.16 MHz
FHS 1.01 MHz
Limit 0.1 MHz

Occupied Channel Bandwidth 8-DPSK:

BWCHAN 1.17 MHz
FHS 0.98 MHz
Limit 0.1 MHz

See definitions in ETSI EN 300 328 V2.2.2 clause 4.2.1.5

Limits: Clause 4.3.1.5.3.1

For non-adaptive Frequency Hopping equipment, the minimum Hopping Frequency Separation shall be equal to the Occupied
Channel Bandwidth.

For adaptive frequency hopping systems the minimum Frequency Hopping Separation shall be 100 kHz.

Test Equipment Used: 1

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 14 (35)
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3.6 Medium Utilisation (MU) factor
ETSI EN 300 328 subclause 4.3.1.6

Not applicable for equipment with maximum declared RF Output Power of less than 10 dBm e.i.r.p. or for equipment
when operating in a mode where the RF Output Power is less than 10 dBm e.i.r.p.

Calculated value: /

Limits: Clause 4.3.1.6.3

For non-adaptive Frequency Hopping equipment, the maximum Medium Utilisation factor shall be 10 %.

Test Equipment Used: /

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 15 (35)
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3.7 Adaptivity
ETSI EN 300 328 subclause 4.3.1.7

Cl.4.3.1.6.1 — Adaptive Frequency Hopping using LBT Based Detect and Avoid:
Not applicable for non-adaptive Frequency Hopping equipment.

Not applicable for equipment with maximum declared RF Output Power of less then 10 dBm e.i.r.p. or for equipment
when operating in a mode where the RF Output Power is less than 10 dBm e.i.r.p.

Cl.4.3.1.6.2 — Adaptive Frequency Hopping using other forms of Detect and Avoid (non-LBT based):
Not applicable for non-adaptive Frequency Hopping equipment.

Not applicable for equipment with maximum declared RF Output Power of less then 10 dBm e.i.r.p. or for equipment
when operating in a mode where the RF Output Power is less than 10 dBm e.i.r.p.

Cl.4.3.1.6.3 = Short Control Signalling Transmissions:
Not applicable for non-adaptive Frequency Hopping equipment.

Not applicable for equipment with maximum declared RF Output Power of less then 10 dBm e.i.r.p. or for equipment
when operating in a mode where the RF Output Power is less than 10 dBm e.i.r.p.

Limits: Clause 4.3.1.7.3.2

Test Equipment Used: /

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 16 (35)
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3.8 Occupied Channel Bandwidth
ETSI EN 300 328 Clause 4.3.1.8

Channel Frequency Occupied Channel Bandwidth (MHz)
(MHz)
GFSK w/4-DQPSK 8-DPSK
2402 0.91 1.2 1.2
2442 / / /
2480 0.91 1.2 1.2

Comment:  Measured conducted with a spectrum analyzer with OBW function and RMS Detector.

Limits: Clause 4.3.1.8.3

The Occupied Channel Bandwidth shall fall completely within the 2400 — 2483.5 MHz band.

Test Equipment Used: 1, 9

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 17 (35)
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3.9 Transmitter unwanted emissions in the Out-of-band domain
ETSI EN 300 328 Clause 4.3.1.9

Out of Band Domain Emission Level (dBm/MHz)
GFSK m/4-DQPSK 8-DPSK
A: 2400MHz -2BW to 2400MHz -BW <-40 <-40 < -40
B: 2400MHz -BW to 2400MHz <-30 <-30 <-30
B: 2400MHz to 2400MHz +BW <-30 <-30 <-30
A: 2400MHz +BW to 2400MHz +2BW <-40 <-40 <-40
Measurement Uncertainty +2.0dB

Comment:  Measured conducted with a spectrum analyzer with rms Detector.

Limits: Clause 4.3.1.9.3

Out of Band Domain Limit (dBm/MHz)
A -20 dBm/MHz e.i.r.p.
B -10 dBm/MHz e.i.r.p.

Test Equipment Used: 1, 9
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3.10 Transmitter spurious emissions - Radiated conducted (Operating)
ETSI EN 300 328 subclause 4.3.1.10

Frequency (MHz)

Spurious Emission Level (dBm)

GFSK m/4-DQPSK 8-DPSK
120 -57.11
30 - 1000 (all limit: -54 dBm) <-60 <-60 <-60
30 - 1000 (all limit: -36 dBm) <-50 <-50 <-50
1000 - 12750 <-40 <-40 <-40

Measured with 50 ohm termination at antenna port 10, according to the cl. 5.4.9.1 a) in EN300 328 v2.2.2.

Below 1 GHz measured with base antenna.
Also measured conducted.

Limits: Clause 4.3.1.10.3

Frequency Range Maximum power Bandwidth
e.r.p. (£1GHz)
e.i.r.p (>1GHz)
30 MHz to 47 MHz -36 dBm 100 kHz
47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87.5 MHz -36 dBm 100 kHz
87.5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 694 MHz -54 dBm 100 kHz
694 MHz to 1 GHz -36 dBm 100 kHz
1 GHz to 12.75 GHz -30 dBm 1 MHz

Test Equipment Used: 2, 4,5, 6, 7
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3.11 Receiver spurious emissions — Radiated and conducted
ETSI EN 300 328 subclause 4.3.1.11

TEST REPORT
ETSI EN 300328
no.: REP008726

Frequency (MHz) Detector Polarization Spurious Emission Level (dBm)
120 rms HP -57.11
30 — 1000 (all others) PK VP/HP <-63
1000 — 12750 (all others) PK VP/HP <-53

Measured with 50 ohm termination at antenna port 10, according to the cl. 5.4.9.1 a) in EN300 328 v2.2.2.
Below 1 GHz measured with base antenna.

Also measured conducted.

The 847 MHz emission is not from the EUT.

RBW of 100 kHz is used above 1 GHz to reduce the noise level. None detected above 1 GHz.

Limits: Clause 4.3.2.11.3

Frequency Range Limit
30 MHz to 1 GHz -57 dBm
above 1 GHz to 12.75 GHz -47 dBm

Test Equipment Used: 2, 4,5, 6

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway

Page 26 (35)



TEST REPORT
Nemko i
Report no.: REP008726

MultiView * Spectrum . MultiView =  Spectrum .
& RBW 100 kMz. SGL Rel Level 0.00 dBm ® RBW 100 kHz

® SWT 5ms = VBW 300 kHz - At 20 SWI 28 ms e VEW 300k Mode Sweep

Mi[1] 53.66 dBm|

Mi
ul 120,059 990 MHz|

) PSRN PSSO S o L NSV RO B2 N

w0
F 120,05 MH- 28000 pis. S00.0 s/

Fiavker Toble [eF 12065 v FH000 pis 000 Rz a0 5.0 Wz

I PR —————— T TET]

1 2.805993 ms -54.28 dBm 0 Pow RMS. -57.11 dBm e e

om0 | Radiated Emissions, 120 MHz, HP, PK
Radiated Emissions, 120 MHz, HP, rms

MultiView -  Spectrum . Multiview = Spectrum .
Ref Level -20.00 dom - RBW 100k Raf Lavsl -20.00 o = Row 1004z

0@ SWIZEms  VEW 300k Mode Sweso - ar 2048 SWT ZBm:  WBW 300kHr Made Sweep

- At
TOF *JBIMITS" TOF 3T
MI[1]]  -53.00 dBm Mi[1][  -54.80 dim|
120

120,054 0 MHz DA
-
-
©
¥ rzer I il
Sy
i
; i Ll L
Mg . " s ] L] nﬁ--w——'
=
=
SO FIIETL 5o KT
0.0V 8000 pts o oG
7 Marker Peak LIst
1 30,433 000 Mz 54,800 cBm S 371,284 000 bz 63,924 cBim
2 120054 000 MHz -55.897 dBm ) 374,961 000 MHz -84.561 cBm
3 360,65 000 M = 55,455 cEm 7 225 o000 M= “Sgiar0 @mm
4 369, 000 MHz -65.364 cBrm. 2 950,450 000 MHz 62822 dBm

e W 555 | Radiated Emissions, ch2402MHz, 30 -1000MHz, VP
Radiated Emissions, ch2402MHz,30 -1000MHz, HP

MultiView * Spectrum . MultiView =  Spectrum .
Ref Level -20,00 d8m - RBW 100 kHz Ref Level -20.00 Bm = RBW 100 kHz
- it B SWI 23ms  VBW I0kez Mode Snecn hw S BWEIRms VEW S0WE Mede Sres

MI[1]]  -53.88 dBm
120.0540 MHz

T
|[ -
| | u ol
Sl
60
-0
30.0 Mz 28000 pts 97.0 Mz, LOGH
Marker Deak List
0.0 Wiz FH000 pis 57Oz oGz
[ 3tarker Peak st 4 e
1 120.054000 MHz 53,676 cBm 5 848,35 60,553 dBm 81704 4635
2 625,008 000 MHz -E5.651 cBm & 57.702 cBm 20054000 Tz 54,956 cBm
3 332,947 000 MHz -56.724 cBm 7 £50.880000 Mz -52.275 cBm
2 547450000 MHz ~62.350 cim ] 560524000 Mz ~62.070 cfim

e M | Radiated Emissions, ch2480MHz, 30 -1000MHz, VP
Radiated Emissions, ch2480MHz,30 -1000MHz, HP

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 27 (35)



(IEemko

TEST REPORT
ETSI EN 300328
Report no.: REP008726

Ref Level -25.00 dom
- ALt 1068
2

Multiview = Spectrum .

- REW 1 MHz
SWT 28ms  VEW 3MHz Mode Sweep

50.12 dBim)
I5.172 410 GHz

ooz TE00Gpis SO0, IEIR
[ Marker Peak LET
1 5172410 GHz -50.120 dBm
ECEren
measuing... NNNENN o 2020

Radiated Emissions, ch2402MHz, 1 - 6GHz, HP , pre-scan

Multiview =  Spectrum .
Rof Lavel -2500 B = RBW 1Mz

= A 10d8 BWI 2Ems  VEW IMiz Mode Smeep

TOF 333 zpap

Mifi])

1.0 GHz 7000 pis 500.0 Mz, 600G
Marker ook Lt

1 2043300 GHz 55.960 CBM 4 51,565 dm

2 2612020 Grz -51.486 cBm 5 50,271 dém

3 2737770 GHz 52920 cBen H 43,514 dBm

Messuina... WINNNNNN e 330221

Radiated Emissions, ch2402MHz, 1 - 6GHz,VP, pre-scan

Ref Level -30.00 Em
- At 10de
TOF 313 SeEr

Mutthiew - |Spachri =

= REW 100kHz
SWT 675 ms  VBW J00KHZ Mods Swesp

11502 820 GHz,

-

< o

G0z

ZE000 pis E750 M, 775Gl

[EMarkerPeak st

1 11.502620 GHz. -52.835 BN

measuring... DENNNEND 2 MRS

Radiated Emissions,ch2402MHz, 6 - 12.75GHz, HP, pre-scan

Multiview *  Spectrum [ -]

Paf Level -30.00 dErm = REW 100 ke
- A 1006 SWI E75mE  VBW 300KHT Mode Swesp
-

G0 G 000 s BT iz NN
[ Viorker Peak Lt

1 11 52,543 dBm

= Tzaea 71
ueing... IREENENEL E

Radiated Emissions,ch2402MHz, 6 - 12.75GHz,VP, pre-scan

Ref Level -25.00 dim
- A 1048
TOF *31 L5

el
Line _300328r

Multiew - | Spacirim =

= REW 1 Mz
SWT 22 ms  VEW 3Miz Mode Sweep

pales |5.507 410 G

Z000 pts 500.0 Mz 6.0GHz

1 5.507 410 GHz 49,305 dBm

ETeTren
eosises.. MBIEEN oo PORI0EE

Radiated Emissions,ch2480MHz, 1 - 6GHz, HP, pre-scan

Multiview *  Spectrum [ -]

Paf Level -25.00 dErm = REW 1 Mz
1006 SWT28mE  VEW 3MI Mode Sweép

¥ wif1]] 4953 dae)
v 614 810 GHa)

10 Giiz - oo 5000 vz S—T T
[ Morker Pea 50

1 4 3.142230 GHz 503,379 GBm
2 5 5614310 GHz ~45.330 cBm
3
= Tzan 21
ueing... ENENINEN a ORNE

Radiated Emissions,ch2480MHz, 1 - 6GHz, VP, pre-scan

Ref Level -30,00 dim
- Au 108
" =

MultiViiew *  Spectrum .

= REW 100 kHz
SWT 675 s VBW J00KHZ  Mode Swasp

Mi[1) | -53.25 dem]
11601020 Gz

e
GOz S5000 prs 75,0 W, 575 Gilz
[ Marker Pes Lt

1 11801 020 GHz “53.245 dBm

wesnron. NI 2 ML

Radiated Emissions,ch2480MHz, 6 - 12.75GHz, HP, pre-scan

Multiview - Spectrum .
Ref Level -30,00 dom = Rew 1004
- 106 SWT 675 ms  VEW S00kH:  Made Sweer

1 e

IGE F00 pis TN FENFYEE
[ Wrfer Deak Lt
1 11443510 GHe -53.084 g

T
rmasureg... WERIN G 2035EE3L

Radiated Emissions,ch2480MHz, 6 - 12.75GHz, VP, pre-scan

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway

Page 28 (35)



Nemko

Conducted RX spurious emissions Measurements

TEST REPORT
ETSI EN 300328
Report no.: REP008726

Spurious

-50

-60

| i

2G 3G 4G5G6 8 1275G

Level in dBm

30M 5060 80LOOM 200 300 400500 8001G
Frequency in Hz

Limit oo Threshold X Criical

Conducted RX Emissions,ch2402MHz

Sum Level X Final Critical

Spurious

Level in dBm
4
3

30M 5060 8OI0OM 200 300400500 8001G
Frequency in Hz

2G 3G 4G5G6 8 1275G

Limit oo Threshold X Critical Sum Level X Final Critical

Conducted RX Emissions,ch2480MHz

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway

Page 29 (35)



CI\Iemko

3.12

Receiver Blocking

Conducted measurements: Modulation type GFSK

TEST REPORT
ETSI EN 300328

Report no.: REP008726

ETSI EN 300 328 Clause 4.3.1.12

Wanted signal (dBm) Channel Blocking signal . Blocking Observed PER
5 (Mhz) frequency signal power* %)
[MHZ] [dBm] ’
-75.1 2300 -32.19 <4
2402
-75.1 2380 -32.19 <4
-75.1 2504 -32.19 <4
2480
-75.1 2584 -32.19 <4
1000 packets were sent for each test. The PER was monitored on R&S CMW 500.
Ch2402MHz and Ch2480 MHz
OCBW = 0.9 MHz (GFSK )
§: -139 dBm + 10 x log10(OCBW) + 10 dB= -63.46 dBm
*Blocking signal power with antenna gain of 7 dBi is used for ch2402MHz and for ch2480MHz.
Limits: Clause 4.3.1.12.4.3
Receiver Category 2
Wanted signal mean power from companion Blocking signal Blocking Type of Performance
device frequency [MHz] signal power blocking criteria
[dBm] signal
2380
(-139dBm + 10 x log10(OCBW) + 10 dB) or 2504
(-74 dBm + 10 dB), whichever is less -34 Ccw <10%
2300
2584
OCBW s in Hz
Note 3:

conducted measurements

Level above is assuming antenna gain of 0 dBi, the above level have to be corrected for antenna gain in case of

Test Equipment Used: 10, 11, 12, 13

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway

Page 30 (35)




TEST REPORT
Nemko i
Report no.: REP008726

3.13 Geo-Location capability
ETSI EN 300 328 subclause 4.3.1.13

Description Yes/NO
Geo-location capability implemented NO
Accessible to user NO

Requirements: Clause 4.3.2.13.3

The geographical location determined by the equipment as defined in cl. 4.3.2.13.2 shall not be accessible to the user.
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4 Test Setups

Radiated measurements with antenna type 2J Climatic tests
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5 PHOTOGRAPHS OF THE EUT

External photos

View from above View from rear

View of antenna ports View of power port

View of antenna type 2J

View of antenna type Interior WLAN

Nemko Scandinavia AS, Instituttveien 6, Kjeller, Norway Page 33 (35)



Nemko

TEST REPORT
ETSI EN 300328
Report no.: REP008726

Power connector

Audio connector

FAKRA to SMA RF connector for conducted test

vorLvo
53020843

Display front side

Display cable
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6 Test Equipment Used

TEST REPORT
ETSI EN 300328
Report no.: REP008726

To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment and

ancillaries are identified (humbered) by the testhouse.

No Ref. No Description Manufacturer Type Cal. date Cal. due
1. |LR 1808 |Spectrum Analyzer Rohde & Schwarz  |FSVA3044 08.2022 08.2023
2. LR 1806 |Power meter Rohde & Schwarz  [OSP220 08.2022 08.2023
3. |LR1793 |Power Meter Rohde & Schwarz  |OSP-B157W8Plus |08.2022 08.2023
4. |LR 1807 |Vector Signal generator Rohde & Schwarz | SMW200A 08.2022 08.2023
5. |LR 1656 |[Signal generator Rohde & Schwarz | SMB100A 01.2023 01.2024
6. - EMC 32, TS8997 (Soft ware) Rohde & Schwarz  [11.40.00 N/A
7. LR 1640 |Spectrum Analyzer Rohde & Schwarz  [FSW26 01.2023 01.2024
8. [LR1673 |Attenuator NARDA 4768-10 Cal b4 use
9. |LR 1747 |Pre-Amplifier Miteg Js4 08.2022 08.2023
10. [LR 1330 |Double Ridged Horn Antenna EMCO 3115 11.2022 11.2026
11. |LR 1614 [Highpass Filter Trilithic 6HC3000/18000 |Cal b4 use
12. |LR 1615 [Highpass Filter Trilithic 6HC2500/18000 |Cal b4 use
13. |LR 1785 |Notch filter Microwave circuits ~ [NO324415 Cal b4 use
14. IN-4525  |Biconical-Log hybrid Sunol Sciences JB3 07.2022 07.2024
15. |LR 1083 |Climatic Chamber ACS TY 80 03.2022 03.2023
16. | LR 1713 [Power Supply TTi CPX400S Cal b4 use
17. |LR 1598 |Multimeter, Digital Fluke 87 V 04.2022 04.2024
18. |LR 1528 [Hybrid NARDA 4356B Cal b4 use
19. |LR1526 |Directional coupler Agilent 87300C Cal b4 use
20. |LR1627 [Cable Cal b4 use
21. [LR1634 [Cable Cal b4 use
22. |LR 1791 |Communication analyser Rohde & Schwarz |CMW 500 01.2022 01.2024
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