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Competences and guarantees

DEKRA Testing and Certification S.A.U. is a testing laboratory accredited by the National Accreditation Body
(ENAC -Entidad Nacional de Acreditacién), to perform the tests indicated in the Certificate No. 51/LE 147.

DEKRA Testing and Certification is a FCC-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report.

DEKRA Testing and Certification is an ISED-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report.

In order to assure the traceability to other national and international laboratories, DEKRA Testing and
Certification S.A.U. has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification S.A.U. guarantees the reliability of the data presented in this report, which is
the result of the measurements and the tests performed to the item under test on the date and under the
conditions stated on the report and, it is based on the knowledge and technical facilities available at DEKRA
Testing and Certification S.A.U. at the time of performance of the test.

DEKRA Testing and Certification S.A.U. is liable to the client for the maintenance of the confidentiality of all
information related to the item under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this
document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Testing and Certification S.A.U.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies
or competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA Testing and Certification S.A.U.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without
previous written permission of DEKRA Testing and Certification S.A.U. and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification S.A.U. internal
document PODTO00O.

Data provided by the client

The following data has been provided by the client:

1. Information relating to the description of the sample ("ldentification of the item tested", "Trademark",
"Model and/or type reference tested").

2. The sample of the BD INV is a product family, which consists of Bluetooth dongle designed for
pairing with a mobile phone to have audio communication in a hearing protection system.

DEKRA Testing and Certification S.A.U. declines any responsibility with respect to the information provided by
the client and that may affect the validity of result.
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Usage of samples

Samples undergoing test have been selected by: The client.

- Sample S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception

60327/014 Bluetooth Dongle BD -- 2019/06/05

Sample S/01 has undergone the following test(s): All RADIATED tests indicated in Appendix A.

- Sample S/02 is composed of the following elements:
Control N° Description Model SEEIRN Date of reception

60327/008 Bluetooth Dongle BD -- 2019/06/05

Sample S/02 has undergone the following test(s): Al CONDUCTED tests indicated in Appendix A.
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Test sample description

D DEKRA

POMS. .., : Cable
EZ:CEZE; e Specified Att.ached Shielded Coupled
max during test to
length [m] patient®
ODU connector 1 X X U
Radio connector 1 X X U
O U O
O U O
O U O
O U O
Supplementary information to the The cables are soldered on the Bluetooth Dongle.
POMS. .o :
Rated power supply ........ccccevenn Reference poles
Voltage and Frequency
L1 L2 L3 N PE
O |AC: Ol l O O O
O |AC: Ol l O O O
X | DC:3.6-12V
O |DC:
Rated POWET ...........ccocvvueuevennan. 72 mW
Clock frequencies ..........cccoco.. 26 MHz
Other parameters.........ccccceeeennna -
Software version ..........cccceeveennne -
Hardware version...........cccoceeeeen. -
Dimensions in cm (W x H x D).....: 5x1.5x1.5 cm
Mounting position..............c.c.......: (1 | Table top equipment
Wall/Ceiling mounted equipment
O | Floor standing equipment
[0 | Hand-held equipment
X | Other: personal carried
Report No: (NIE) 60327RRF.002 Page 5 of 73 2019-10-18
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D DEKRA

Modules/parts ........ccceveveernnennn. Module/parts of test item Type Manufacturer
60327-013 BD INVxxxxx | INVISIO
60327-012 BD INVxxxxx | INVISIO
Accessories (not part of the test Description Type Manufacturer
TEEM) et
Battery compartment PS30 INVISIO
Documents as provided by the Description File name Issue date
applicant........ccceceeeviiieeeinieneein
|dentification of the client
INVISIO COMMUNICATIONS A/S
Stamholmen 157, 2650 Hvidovre, Denmark
Testing period and place
Test Location ‘ DEKRA Testing and Certification S.A.U.
Date (start) ‘ 2019-06-11
Date (finish) ‘ 2019-06-24
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Document history

Report number Description
60327RRF.002 2019-10-18 First release

Environmental conditions

In the control chamber, the following limits were not exceeded during the test:

Min. = 15°C

Temperature Max. = 35 °C
: o Min. = 20 %
Relative humidity Max. = 75 %

Min. = 860 mbar

Air pressure Max. = 1060 mbar

In the semianechoic chamber, the following limits were not exceeded during the test.

N — o
Temperature m::x _:1355 0%
00
Relative humidity m:;x =2705£2
Min. = 860 mbar

Air pressure

Max. = 1060 mbar

In the chamber for conducted measurements, the following limits were not exceeded during the test:

Temperature Min. = 15°C
Max. = 35°C

Relative humidity Min. = 20 %
Max. = 35 %

Min. = 860 mbar
Max. = 1060 mbar

Air pressure
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Remarks and comments

D DEKRA

The tests have been performed by the technical personnel: José Manuel Jiménez, José Gabriel Pendén, Jaime
Barranquero, Cristina Calle and Miguel Angel Torres.

Used instrumentation:

Conducted Measurements:

=

Bluetooth Test Set ANRITSU MT8852B
Signal and Spectrum Analyzer ROHDE AND
SCHWARZ FSV40

DC Power Supply 40V/40A Rohde &
Schwarz NGPE40

Radiated Measurements:

Semianechoic Absorber Lined Chamber ETS
LINDGREN FACT 3 200 STP

EMI Test Receiver 7 GHz ROHDE AND
SCHWARZ ESR7

RF Pre-amplifier 40 dB, 10 MHz - 6 GHz
BONN ELEKTRONIK BLNA 0160-01N
Biconical/Log Antenna 30MHz - 6GHz ETS
LINDGREN 3142E

Signal and Spectrum Analyzer ROHDE AND
SCHWARZ FSV40

RF Pre-amplifier G>30dB, 1-18GHz BONN
ELEKTRONIK BLMA 0118-3A

Broadband Horn antenna 1-18 GHz
SCHWARZBECK MESS-ELEKTRONIK
BBHA 9120 D

Wideband Radio Communication Tester
ROHDE AND SCHWARZ CMW500
Bluetooth Test Set ANRITSU MT8852B
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Testing verdicts

D DEKRA

Not applicable: N/A
Pass: P
Fail: F
Not measured: N/M

Summary

1. Bluetooth EDR

FCC PART 15 PARAGRAPH / RSS-247

Requirement — Test case Verdict | Remark

Section 15.247 Subclause (a) (1) / RSS-247 5.1. (b) 20 dB Bandwidth and Carrier =
frequency separation

Section 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (d) Number of hopping =
channels

Section 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (d) Time of occupancy (Dwell =
Time)

Section 15.247 Subclause (b) / RSS-247 5.4. (b) Maximum peak output power and =
antenna gain

Section 15.247 Subclause (d) / RSS-247 5.5. Band-edge emissions compliance =
(Transmitter)

Section 15.247 Subclause (d) / RSS-247 5.5. Emission limitations radiated =
(Transmitter)

Supplementary information and remarks:

None.

Report No: (NIE) 60327RRF.002
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Appendix A: Test results. Bluetooth EDR

(GFSK, Pi/4 DQPSK, 8DPSK)
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FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Emission limitations radiated. (Transmitter) .47
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POWER SUPPLY (V):

V nonimal:

Type of Antenna:

Maximum Declared Antenna Gain:

TEST FREQUENCIES:

Low Channel: 2402 MHz
Middle Channel: 2441 MHz
High Channel: 2480 MHz

CONDUCTED MEASUREMENTS:

3.6-12Vdc
Type of Power Supply: Internal battery.

TEST CONDITIONS

Internal (Folded monopole).

D DEKRA

-5 dBi to -7 dBi (includes a saw filter with -2 dBi)

The equipment under test was set up in a shielded room and it is connected to a Bluetooth signalling unit
(Bluetooth test set) and to the spectrum analyzer using a 6 dB power splitter. The reading in the spectrum analyzer
is corrected taking into account the power splitter loss.

Priver
EUT splitter

| o
suoply

Spectrum
— Analyser

Signalling

L___Unit

The DC supply voltage is applied using an external calibrated power supply with a multimeter.

Report No: (NIE) 60327RRF.002
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RADIATED MEASUREMENTS:

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (Bilog antenna for the
range between 30 MHz to 1000 MHz) is situated at a distance of 3 m and at a distance of 1m for the frequency
range 1 GHz-26 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn antenna).

For radiated emissions in the range 1 GHz-26 GHz that is performed at a distance closer than the specified
distance, an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for
determining compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height
(Bilog antenna and Double ridge horn antenna) was varied from 1 to 4 meters to find the maximum radiated
emission.

Measurements were made in both horizontal and vertical planes of polarization.

An additional horn antenna is used to control the equipment under test with the Bluetooth signalling unit (Bluetooth
test set).

Radiated measurements setup from 30 MHz to 1 GHz:

ANECHOIC CHAMBER
Measuring 360° Il{_o;a;tmg
Antenna able

3 m distance
<

Antenna Mast
_ | (Antennaheight variation: 1-4 m)

Link antenna

Spectrum analyser

Signalling unit

Shielded Control RoomFor
Radiated Measurements

Report No: (NIE) 60327RRF.002 Page 13 of 73 2019-10-18
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Radiated measurements setup f > 1 GHz:

-L::_;__

NYVWAWWWVAWWWYWAWVVY

Spectrum

radiated measurements
analyser

—
— 2
— ]
— ]
— =]
"‘-:-.;__L Pra 1ifs Homn antsnna —
- amplifier "'-h_,_?
T ! EUT <
— 'i‘l:lj < > I =
{‘z} I m distance i
— j{;
L Horn antetna . {;—:,
{_;}- for RF link —
—
1
I \
MYWWWWWWWAVWWANAN
Shielded control room for

Sigmalling umit
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FCC Section 15.247 Subclause (a) (1) / RSS-247 Clause 5.1. (b) 20 dB Bandwidth and
Carrier frequency separation.

SPECIFICATION:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater than 125 mWw.

RESULTS:
e GFSK
Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 948.3 908.6 899.8
Measurement uncertainty (kHz) <+5.0

e Pi/4 DQPSK

Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 1245.5 1262.8 1277.5
Measurement uncertainty (kHz) <+5.0

e 8DPSK
Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 1274.5 1264.3 1266.9
Measurement uncertainty (kHz) <+5.0

Verdict: PASS

Report No: (NIE) 60327RRF.002 Page 15 of 73 2019-10-18



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29 507 456

GFSK - Bandwidths

- Low Channel:

Spectrum

D DEKRA

(=)

Ref Level 20.00 dBm

Offset 570 d8  RBW

30 kHz

Att 30 dB @ SWT 30 ms @ VBW 100 kHz  Mode Sweep
(@ 17k View
D3[1] -0.13 dB}
948.30 kHz|
10 de; Occ Bw 873.000000000 kHz|
m1[1] -0.62 dBm|
M 2.40198950 GHz|
0 dBm
A~
10de FAYS
e [
-20.d8 D1 -20.620 dBm ’Q,H

e 7
/
40 dam A o L ‘
) P kS PR
VAo
-60 dB
70 dBm
CF 2.402 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.4019895 GHz -0.62 dBm
T1 1 2.4015635 GHz -18.81 dém Occ Bw 873.0 kHz
T2 1 2.4024365 GHz -21.31 dBm
M2 1 2.4015346 GHz -20.63 dBm
D3 M2 1 948.3 kHz -0.13 d8
Spectrum A
RefLevel 20.00 dBm  Offset 6.70 d&  RBW 30 kHz
Att 30 de @ SWT__ 30ms @ VBW 100 kHz _Mode Sweep
(@ 1Pk View
D3[1] -0.40 dB)]
908.60 kHz|
10 de Occ Bw 876.000000000 kHz|
" m1[1] 1.56 dBm)|
2.44098950 GHz|
0 dBm oy
M V\m
: ¥
5 do ID1 -18.440 dBm Y

-30d

e

AN

-40 dBm 7

-50 dent L
Tef

-60 dB

-70 dBm

CF 2.441 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref Tre | X-value | ¥-value | Function | Function Result
M1 1 2.4409895 GHz 1.56 dBm
Tl 1 2.4405575 GHz -16.26 dBm Occ Bw 876.0 kHz
T2 1 2.4414335 GHz -19.29 dBm
M2| 1 2.4405342 GHz -18.52 dBm
D3 M2 1 908.6 kHz -0.40 dé
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- High Channel:

Spectrum ::AI:(

Ref Level 20.00 dém Offset 6.70 dB RBW 30 kHz

Att 30 db @ SWT 200 ms @ VBW 100 kHz Mode Swesp
@ 1Pk View
D3[1] -0.26 dB)
699.80 kHz,
10 d& Oce Bw 891.000000000 kHz|
M M1[1] 2.21 dBm)
2.47999250 GHz|
0 dan P
- \
o A
T1
MR o~ N2
- D1 -17.790 dem o
20 dBm r/ -
s /] ™,

B f‘\ﬁj \"\"“/\.A// v_f’\"*\ 1
Sndegr /

-

60 de
-70 dBm
CF 2.48 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref Tre | X-value | ¥-value | Function | Function Result
M1 1 2.4799925 GHz 2.21 dém
Tl 1 2.4795545 GHz -15.50 dBm Occ Bw 891.0 kHz
T2 1 2.4804455 GHz -17.85 dBm
M2| 1 2.4795344 GHz -18.03 dBm
D3 M2 1 899.8 kHz -0.26 dé
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Carrier frequency separation - GFSK

Carrier frequency separation: 980.4 kHz

Spectrum T

Ref Level 20.00 dBm Offset 6.70 d& & RBW 3200 kHz
ALt 30 dB @ SWT 200 ms & VBW 300 kHz  Mode Sweep
@ 1Pk View

D2[1] 0.07 d|

980.40 kHz|
3.06 dBm)|
2.44083580 GHz|

M1[1]
10 dBm

M1
. A e A

% / )
| \ / / N \L / A /
\/ \/ / \ / / Y \ \

-10 d&m

-20 dBm;

-30 d&m

-40 dgm

-50 dBm

-60 dBm;

-70 dBém

Start 2.438 GHz 1000 pts

Stop 2.446 GHz

The hopping channel carrier frequencies are separated by a minimum two-thirds of the 20 dB bandwidth of the
hopping channel.

Verdict: PASS
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e Pi/4DQPSK — Bandwidths

- Low Channel:

Spectrum m,_\"
Ref Level 20.00 dBm Offset 5.70 d& @ RBW 30 kHz
Att 30 dB @ SWT 200 ms @ VBW 100 kHz Mode Sweep
[@ 1Pk View
D3[1] -0.02 db|
1.24550 MHz|
10d8 Occ Bw 1.164000000 MHz,
M1[1] -4.38 dBm|
2.40199250 GHz|
0 dem o
10ds AN )JI\
/FM/_\ \/\[1_/ N v L/Wf\rv\
T2
20 dam — -
D1 ¥ :\
-30d /,
-40 dB
L P T T SRR
“ gy
o e
-60 dB
-70 dBm
CF 2.402 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value Function | Function Result
M1 1 2.4015525 GHz -4.38 dBm
T1 1 2.4014075 GHz -19.96 dBm Occ Bw 1.164 MHz
T2 1 2.4025715 GHz -20.39 dbm
M2 1 2.4013682 GHz -24.41 dBm
D3 M2 1 1.2455 MHz -0.02 d8
Spectrum ?
Ref Level 20.00 d8m  Offset 6.70 dB @ RBW 30 kHz
Att 30 dB @ SWT 200 ms @ VBW 100 kHz  Mode Swesp
(@ 1Pk View
D3[1] -0.04 dB|
1.26280 MHz
10 dem Occ Bw 1.167000000 MHz|
M1[1] 1.14 dBm
M 2.44099250 GHz|
N
\-.[\\j \
-10 dBm .
(Ve TN
™M - v
=Lolany 01 -21.140 dBm /,; T
-30 dBm j
40 defis v w g oW
50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-value y-value Function | Function Result
M1 1 2.4409925 GHz -1.14 dBm
T1 1 2.4404075 GHz -16.71 dBm oce Bw 1.167 MHz
T2 1 2.4415745 GHz -17.78 dBm
M2 1 2.4403687 GHz -21.34 dBm
D3 M2 1 1.2628 MHz -0.04 dB
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Parque Tecnoldgico de Andalucia, D E K R A
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C.I.LF. A29 507 456

- High Channel:
(Specram ) =)

Ref Level 20.00 dém Offset 5.70 d& & RBW 30 kHz

Att 30 dé @ SWT 200 ms @ VBW 100 kdz  Mode Swesp
@ 1Pk View
D3[1] -0.08 dB
1.27750 MHz
10 dB Oce By 1.173000000 MHz|
M1[1] 0.04 dBm)
M 2.47999550 GHz|

N -~ /“J\/J\/k

M2

dorn D1 -19.960 dem /_, ‘1\

<

-50d
-60 dB
-70 dBm
CF 2.48 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref Tre | X-value | ¥-value | Function | Function Result
M1 1 2.4799955 GHz 0.04 dém
Tl 1 2.4794045 GHz -15.75 dBm Occ Bw 1.173 MHz
T2 1 2.4805775 GHz -17.15 dBm
M2| 1 2.4793675 GHz -20.68 dBm
D3 M2 1 1.2775 MHz -0.08 dé
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Parque Tecnoldgico de Andalucia,
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Carrier frequency separation - Pi/4 DQPSK

D DEKRA

Carrier frequency separation: 975.4 kHz
Spectrum ::AI:(
Ref Level 20.00 dBm Offset 6.70 dB & RBW 300 kHz
Att 30 dB @ SWT 200 ms & VBW 300 kHz  Mode Sweep
@ 1Pk View
D2[1] 0.05 dB}
0975.40 kHz|
M1[1] 0.01 dBm)|
iod 2.44083060 GHz|
1 oo
MP-':TIEJ\__.\_/J -W-_mw,_\/,__.l’ AT _J,,__;mz'wlrmu. \‘f_.v- TR L_‘HJ‘_A] Sk i u"v-./ e m W-“
-10 dB
-20 dB
-30 dBm
-40 dBm:
-50 dBm:
o
-70 di
Start 2.438 GHz 1000 pts Stop 2.446 GHz

The hopping channel carrier frequencies are separated by a minimum two-thirds of the 20 dB bandwidth of the

hopping channel.

Verdict: PASS
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e B8DPSK - Bandwidths

- Low Channel:

Spectrum

(=)

Ref Level 20.00 dBm Offset 6.70 d& & RBW 30 kHz
Att 30 dB @ SWT 200 ms @ VBW 100 kHz Mode Sweep
[@ 1Pk View
CERY] -0.05 ap]
1.27450 MHZz|
10 dB Oce By 1.167000000 MHz
m1[1] -4.40 dBm)
2.40199250 GHz|
0 dBm -
o - S f\
/fi‘/—f",\/ — P .
-20 dBm T g -
5 L [03
D1 -24.400 dBm H 5
-30d /
-40 dBm; W \\
sy | \"”'"‘/\w
.:w«f\»j o M”/W\WW‘\KK
sod
-60 dB
70 dBm
CF 2.402 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.4019925 GHz -4.40 dBm
T1 1 2.4014105 GHz -21.78 dBm Occ Bw 1.167 MHz
T2 1 2.4025775 GHz -20.52 dBm
M2 1 2.4013548 GHz -24.86 dBm
D3 M2 1 1.2745 MHz -0.05 d8
Spectrum o
Ref Level 20.00 dBm  Offset £.70 d& @ RBW 30 kHz
Att 30 dB @ SWT 200 ms @ VBW 100 kHz Mode Swesp
(@ 1Pk View
D3[1] -0.09 dB)]
1.26430 MHZ]
10 dB Oce By 1.173000000 MHZ
m1[1] -1.19 dBm)
M 2.44099250 GHz|
0 dBm
o Fa NAYA)
M2 el \/\f\,li
20 dBm 01 -21.190 dbr /‘ .\
- \/
40 dB M
| P STT i R St
s0d
-60 dB
70 dém
CF 2.441 GHz 1000 pts Span 3.0 MHZ
Marker
Type | Ref Tre | X-value | ¥-value | Function | Function Result
M1 1 2.4409925 GHz -1.19 dBm
T1 1 2.4204075 GHz -18.76 dBm Occ Bw 1.173 MHz
T2 1 2.4415805 GHz -18.02 dém
M2/ 1 2.4403536 GHz -21.23 dBm
D3 M2 1 1.2643 MHz -0.09 d8
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- High Channel:
Spectrum

D DEKRA

(=)

Ref Level 20.00 dém Offset 5.70 d& & RBW 30 kHz

ALt 30 dB @ SWT 200 ms @ VBW 100 kHz Mode Sweep
® 1Pk View
Da[1] -0.26 dB]
1.26690 MHZ]
10 dB Oce By 1.182000000 MHZ
m1[1] 0.02 dBm|
M 2.47999250 GHz|
0 dém /\\/f
j\f\
_10ds T A N
.
[N g
dorn D1 -19.980 dem /"
B ot N
50 di
-60 dB
-70 dBm
CF 2.48 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref Tre | X-value ¥-value | Function | Function Result
M1 1 2.4799925 GHz 0.02 deém
Tl 1 2.4794015 GHz -19.09 dBm Occ Bw 1.182 MHz
T2 1 2.4805835 GHz -17.10 dBm
M2| 1 2.4793532 GHz -20.05 dBm
D3 M2 1 1.2669 MHz -0.26 dé
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Carrier frequency separation - 8DPSK

Carrier frequency separation:

1021.9

Spectrum

kHz

D DEKRA

Ref Level 20.00 dBm Offset 6.70 d& & RBW 3200 kHz
ALt 30 dB @ SWT 200 ms & VBW 300 kHz  Mode Sweep

@ 1Pk View

10 dem

D2[1]

M1[1]

0.06 de
1.02190 MHz|
0.14 dBm|
2.44183370 GHz|

10 g AT, g s Ty e oy
R T v

-10 d&m

-20 dBm;

-30 d&m

-40 dgm

-50 dBm

-60 dBm;

-70 dBém

Start 2.438 GHz 1000 pts

Stop 2.446 GHz

The hopping channel carrier frequencies are separated by a minimum two-thirds of the 20 dB bandwidth of the

hopping channel.

Verdict: PASS
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C.ILF. A29 507 456

FCC Section 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (d) Number of hopping
channels.

SPECIFICATION:

Frequency hopping system in the 2400-2483.5 MHz band shall use at least 15 channels.

RESULTS:

The number of hopping channels is 79 for all three modes.

e GFSK — Number of hopping channels

Spectrum (‘E’\l
Ref Level 20.00 dBm Offset 6.70 d& & RBW 3200 kHz

Att 30 dB SWT 1ms @ VBW 3 MHz Mode Sweep

@ 1Pk View

10 dem:

e ﬂ Wl mvmvﬂvﬂ 1r\r\fﬁr ﬂﬂﬂﬁﬂﬂf’”}ﬁ ANEYATANE F\IHUHV jﬂf‘\f‘\\ﬂmﬂﬁﬁ

m
-50
60
7o dl
Start 2,398 GHz 1000 pts Stop 2.441 GHz
Spectrum m;
Ref Level 20,00 dem  Offset 6.70 d& & RBW 300 kHz
Att 3008 SWT 1ms @ VBW 3 MHz Mode Sweep
@ 1Pk View

10 dem

[YAVAVATATAVAVATAY RYATATAY ANAAANAARAAAAAAAN A A AN AN AN

RN AR MR IR NN AR

-10 dem !

-20 dBm \\
-30 dBm \\\"I’\
-40 dBm

-50 dBm

-60 dBm

-70 dBm

Start 2.439 GHz 1000 pts

Stop 2.483 GHz

Total number of hopping channels 79

Verdict: PASS
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e Pi/4A DQPSK - Number of hopping channels

Spectrum mA:
Ref Level 20.00 dém Offset 6.70 dB & RBW 300 kHz
Att 30dB  SWT 1ms & VBW 3 MHz Mode Sweep

(@ 17k View

10 dBém:

od

fl FRVAVEVAN AVEVEVES N L e T T T N AL AT T

60 dB
-70d
Start 2.398 GHz 1000 pts StDE 2.441 GHz

Spectrum r‘gl
Ref Level 20,00 dém  Offset £.70 d&8 & RBW 200 kHz
Att 30 cdE SWT 1ms @ VBW 3 MHz Mode Sweep

@ 1Pk View

10 dBm:

e - r P Fy ey

AT PATAvACAvETAvEy v L T A A A T \r\

.10 dB

. \

-50 dBm:

-60 der

70 dB

Start 2.439 GHz 1000 pts Stop 2.483 GHz

Total number of hopping channels 79

Verdict: PASS
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e 8DPSK - Number of hopping channels

Spectrum r‘gll

Ref Level 20.00 dBm Offset 6.70 d& & RBW 300 kHz

Att 30ds SWT 1ms @ VBW 3 MHz

Mode Sweep
@ 1Pk View
10 dB:
0 dBm

//\ B A N Y N N Y N Nt VA Y YANVAVAYE VATAVATA AV AR SN

-30 der J\J
-40 dg
4

s,
-50 dB

60 dB

Start 2.398 GHz 1000 pts

Stop 2.441 GHz
m—

Spectrum TI

Ref Level 20.00 dém Offset 6.70 d& & RBW 300 kHz

Att 30dB SWT 1ms & VBW 3 MHz Mode Sweep

@ 1Pk View

10 dBi

A A A A B Ve N AN e S I S A A A A A P A AN G

-30 der gﬂ’*
-40 o \

70 dB

Start 2.439 GHz
—

_— 1000 pts - - S_tDEZAB:]GHz L
Total number of hopping channels 79
Verdict: PASS
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FCC Section 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (d) Time of occupancy
(Dwell Time).

SPECIFICATION:

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400 ms) within a period
of 0.4 seconds multiplied by the number of hopping channels employed = 0.4 x 79= 31.6 seconds.

RESULTS:

e GFSK (packet type DH5) — Time of Occupancy (Dwell Time)

= Transmit Time per Hop:

[Zomm s

Spectrum [@
Ref Level 20,00 dBm & RBW 100 kHz
Jo Att 30 dB & SWT 10 ms & VBW 300 kHz
SGL TRG: VID
@ 1Pk View
D2[1] -0.85 dB)|
2.89105 ms|
M1[1] 2.82 dBm|
10 dB

11.01 ps|

0 dBm-

BN 1 v O
|

TT ~12.000 dam——1 T !

H

-20 dém

-40 dém

-50 de

-60 dém

b L e S

CF 2.441 GHz

1000 pts
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= Time of Occupancy:

N° of hops on spectrum analyzer

11

N° of hops over the period 115.8666667

Average Time of Occupancy 334.9763267

ms

Spectrum

Ref Level 20.00 dem @ RBW 100 kHz

D DEKRA

= Att
SGL TRG:VID
@ 1Pk View

30 dB & SWT 25 @ VBW 200 kHz

10 dBm

0 dBm

-10 dém H
TRG -12.000 dBr

-20 dém

-30 dBm

-#0[dem

-po[dem | ”I

gt st \' 2 bt ok

5,

-70 dém

CF 2.441 GHz

1000 pts

300.0 ms/

| Measurement uncertainty (%) | <+0.01 |

Verdict: PASS
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C.ILF. A29 507 456

e Pi/4 DQPSK (packet type 2DH5) — Time of Occupancy (Dwell Time)

=  Transmit Time per Hop:

|& Att
SGL TRG: VID
@ 1Pk View

Spectrum I

Ref Level 20.00 dém

Zam e

D DEKRA

(=)

@ RBW 100 kHz

30 de & SWT 10 ms @ VBW 300 kHz

10 dBm

0 dem

D2[1]

M1[1]

2.87 dB
2.89835 ms|
5.85 dBm
11.01 ps

-10 dém

|

P -

M

-20 dém

TRG -12.000 dBr;

-30 dBm

-40 dBém

-50 dém

-60 dém

CF 2.441 GHz

i

1000 pts
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= Time of Occupancy:

D DEKRA

N° of hops on spectrum analyzer 4
N° of hops over the period 42.13333333
Average Time of Occupancy 122.1024 ms
Spectrum [@
Ref Level 20.00 d&m & RBW 100 kHz
| Att 30 dB & SWT 35 @ VBW 300 kHz
SGL TRG:VID
@ 1Pk View
10 dB
0 dBn
-1p de
TRG -12.000 dBny
2D dBs
-3p
-4n
=50 gBm:
. hL | 1 ill 5 n |. ‘ L 1 P l \l ‘ " Il i n l t
,L&EM%,M s 7= A FAN TR Y Ve AT A e Al SR AP 7 B
-70 dBm:
CF 2.441 GHz

1000 pts

300.0 ms/

| Measurement uncertainty (%) | <+0.01 |

Verdict: PASS
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e 8DPSK (packet type 3DH5) — Time of Occupancy (Dwell Time)

= Transm

Andalucia,

it Time per Hop:

Spectrum

Zaw e

D DEKRA

(=)

0 dBm

Ref Level 20.00 dBm @ RBW 100 kHz
|o Att 30 dB & SWT 10 ms & VBW 300 kHz
SGL TRG:VID
@ LPk View
D2[1] -1.23 dB|
2.89240 ms|
M1[1] -5.83 dBm|
10 dBm 11.01 ps

-10 dém

M1

I

-20 dém

gt

-30 dBm

-40 dém

-50 dém

-60 dém

b

CF 2.441 GHz
e

1000 pts
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= Time of Occupancy:

N° of hops on spectrum analyzer
N° of hops over the period
Average Time of Occupancy

Spectrum

Ref Level 20.00 dem @ RBW 100 kHz

D DEKRA

6

63.2

182.7744

ms

= Att 30 dB & SWT 25 @ VBW 200 kHz
SGL TRG:VID
@ 1Pk View

10 dBm

0 dBrr

-10 dém

TRG -12.000 dBr

-20 dém

-30 dBm

-40 dém

-50 dém

i ol , . |
LR e s AT A T

-70 dém

CF 2.441 GHz

1000 pts

300.0 ms/

| Measurement uncertainty (%) | <+0.01 |

Verdict: PASS
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D DEKRA

FCC Section 15.247 Subclause (b) / RSS-247 Clause 5.4 (b) Maximum peak output
power and antenna gain

SPECIFICATION:

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 hopping
channels: 1 watt (30 dBm). The e.i.r.p. shall not exceed 4 W (RSS-247).

RESULTS:

The EIRP power (dBm) is calculated by adding the maximum declared antenna gain to the measured
conducted power.

Maximum Declared Antenna Gain: -5 dBi

The maximum directional gain of the antenna is less than 6 dBi and therefore the maximum output power is not

required to be reduced from the stated values

GFSK (1 Mbps)

Peak Conducted Output Power Low Channel Middle Channel High Channel
2402 MHz 2441 MHz 2480 MHz
Maximum Conducted Power (dBm) 1.69 341 3.79
Maximum EIRP Power (dBm) -3.31 -1.59 -1.21
Measurement uncertainty (dB) <+0.78
e Pi/4 DQPSK (2 Mbps)
Peak Conducted Output Power Low Channel Middle Channel High Channel
2402 MHz 2441 MHz 2480 MHz
Maximum Conducted Power (dBm) -1.68 1.39 2.32
Maximum EIRP Power (dBm) -6.68 -3.61 -2.68
Measurement uncertainty (dB) <+0.78
e 8DPSK (3 Mbps)
Peak Conducted Output Power Low Channel Middle Channel High Channel
2402 MHz 2441 MHz 2480 MHz
Maximum Conducted Power (dBm) -1.2 1.78 2.59
Maximum EIRP Power (dBm) -6.2 -3.22 -2.41
Measurement uncertainty (dB) <+0.78
Verdict: PASS
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e GFSK - Peak Output Power

- Low Channel:

Spectrum

D DEKRA

(=)

Ref Level 20.00 dém Offset 6.70 d&2 & RBW 2 MHz
Att 30 dB @ SWT 200 ms & VBW 10 MHz  Mode Sweep

@ 1Pk View

M1[1]

10 dBm

1.69 dBm)|
2.40215500 GHz|

0 dem

/

-10 dém

-20 dém

-30 dBém

-40 dém

-50 dém

-60 dém

-70 dém

CF 2.402 GHz 1000 pts

Span 10.0 MHz

- Middle Channel:

Spectrum

(=)

Ref Level 20.00 dém Offset 6.70 d&2 & RBW 2 MHz
Att 30 dB @ SWT 200 ms & VBW 10 MHz  Mode Sweep

@ 1Pk View

M1[1]

10 dBm

3.41 dBm)|
2.44115500 GHz|

0 dem

-10 dém

-20 dém

-30 dBém

-40 dém

-50 dém

-60 dém

-70 dém

CF 2.441 GHz 1000 pts
—

830“ 10.0 MHZ_

Report No: (NIE) 60327RRF.002 Page 35 of 73

2019-10-18



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espaiia > D E KRA
C.I.F. A29 507 456

- High Channel:

Spectrum

oI
A
Ref Level 20.00 dBm Offset 6.70 d&2 @ RBW 2 MHz
Att 30 dE & SWT 200 ms » VBW 10 MHz Mode Sweep
@ 1Pk View
M1[1] 3.79 dBm|
2.47983500 GHz|
10 dBm
/———’——'*‘_*———___“
0 dEel

-10 dém

L

-20 dém

-30 dBm /

-40 dém

-50 dém

-60 dém

-70 dém

CF 2.48 GHz
e

1000 pts

S_Eon 10.0 MHz

e Pi/4 DQPSK - Peak Output Power

- Low Channel:

Spectrum

o»
A
Ref Level 20.00 dém Offset 6,70 dB & RBW 2 MHz

Att 30 dB & SWT 200 ms & VBW 10 MHz Mode Sweep
@ 1Pk View

M1[1] -1.68 dBm|
2.40182500 GHz|
10 dB

0 dem LLL

-10 de

-20 dém

-30 dey 2 \\‘
e

My
-40 dém

-50 de

-60 dém

-70 dém

CF 2.402 GHz

1000 pts

8pan 10.0 MHz
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- Middle Channel:
Spectrum

D DEKRA

(=)

Ref Level 20.00 dBm Offset 6.70 d&2 @ RBW 2 MHz
Att 30 dE & SWT 200 ms » VBW 10 MHz Mode Sweep

@ 1Pk View

10 dBm

M1[1]

1.39 dBm)|
2.44083500 GHz|

0 dem

/

-10 dém

\

-20 dém

M)

-50 dém

-60 dém

-70 dém

CF 2.441 GHz 1000 pts
e

S_Eon 10.0 MHz

- High Channel:
Spectrum

(=)

Ref Level 20.00 dém Offset 6,70 dB & RBW 2 MHz
Att 30 dB & SWT 200 ms & VBW 10 MHz Mode Sweep

@ 1Pk View

10 dB

M1[1]

2.32 dBm)|
2.47987500 GHz|

0 dBm e

-10 de

-20 dém

-30 de /

-40 dém

-50 dB

-60 dém

-70 dém

CF 2.48 GHz 1000 pts

Span 10.0 MHz
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e 8DPSK - Peak Output Power

- Low Channel:

Spectrum

D DEKRA

(=)

Ref Level 20.00 dBm Offset 6.70 d&2 @ RBW 2 MHz
Att 30 dE & SWT 200 ms » VBW 10 MHz Mode Sweep

@ 1Pk View

M1[1]

10 dBm

1.20 dBm)|
2.40201500 GHz|

0 dbm b

-10 dém

-20 dém

-30 dBm /

-50 dém

-60 dém

-70 dém

CF 2.402 GHz 1000 pts

Span 10.0 MHz

- Middle Channel:

Spectrum

(=)

Ref Level 20.00 dém Offset 6.70 d&2 & RBW 2 MHz
Att 30 dB @ SWT 200 ms & VBW 10 MHz  Mode Sweep

@ 1Pk View

M1[1]

10 dBm

1.78 dBm)|
2.44100500 GHz|

0 dem

-10 dém

| .

-20 dém

-30 dBém

i

-50 dém

-60 dém

-70 dém

CF 2.441 GHz 1000 pts
—

830“ 10.0 MHZ_
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- High Channel:
Spectrum

[=+=3
A
Ref Level 20.00 dBm Offset 6.70 d&2 @ RBW 2 MHz

Att 30dB @ SWT 200 ms @ VBW 10 MHz
@ 1Pk View

Mode Sweep

M1[1] 2.59 dBm)|
2.47992500 GHz|
10 dBm

-10 dém

-20 dém

-40 dém

-50 dém

-60 dém

-70 dém

CF 2.48 GHz
e

1000 pts

S_Eon 10.0 MHz
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FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Band-edge emissions
compliance (Transmitter) (conducted)

SPECIFICATION:

Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20 dB below
the highest level of the desired power.

RESULTS:

Radiated measurements were used to show compliance with the limits in the restricted bands 2.31-2.39 GHz and
2.4835-2.5 GHz.

[ Measurement uncertainty (dB) | <+2.03 |
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e GFSK - Band-edge emissions compliance

« HOPPING ON:

= Low Frequency Section 2402 MHz:

Att
@ 1Pk View

Spectrum

Ref Level 20.00 d&m

D DEKRA

(=)

30 dB & SWT

Offset 6.70 dB & RBW

200 ms & VBW

100 kHz
300 kHz  Mode Sweep

10 dBm

D2[1]

M1[1]

0 dem

43.79 dB
-2.2950 MHz|
1.56 dBm)|
2.4020080 GHz|

-10 dém

-20 dém

D1 -18.440 dBm

IAVAV
\;f

-30 dBém

-40 dém

-50 dém

-60 dém

-70 dém

Start 2.39 GHz
e

1000 Ets

Verdict: PASS

= High Frequency Section 2480 MHz:

@ 1Pk View

Spectrum

Ref Level 20.00 dBm

Stop 2.405 GHz
—

(=)

Att 30 dB @ SWT

Offset 6.70 dB & RBW 10

0 kHz

200 ms & VBW 300 kHz  Mode Sweep

10 dBm

D2[1]

mM1[1]

e

52.44 dB
5.1710 MHz|
3.30 dBm)|
2.4798380 GHz

VA

v

-20 dém

D1 -16.700 dBm

\VA

-30 dém

-40 dém

-50 dém

-60 dém

-70 dém

Start 2.475 GHz

1000 pts

Verdict:

PASS

Stop 2.49 GHz
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« HOPPING OFF:

= Low Frequency Section 2402 MHz:
Spectrum

(=]
A
Ref Level 20.00 d&m Offset 6,70 dB & RBW 100 kHz
Att 30 dB @ SWT 200 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
D2[1] -43.22 dp)|
-2.5200 MHz
M1[1] 1.73 dBm)|
10 dB

2.4021730 GHz|

0 dBm-

JIA

20 dBm D1 -18.440 dBny ; \‘l

[ 1
) [ / 0

[ N

b iyt oS s it o A it . Lo ]
-60 dBm-
-70 dém:
F1
Start 2.39 GHz 1000 pts Stop 2.405 GHz

Verdict: PASS

= High Frequency Section 2480 MHz:
Spectrum

[=+=3
A
Ref Level 20.00 dBm Offset 6.70 dB & RBW 100 kHz
Att 30 dB & SWT 200 ms & VBW 300 kHz  Mode Sweep
@ 1Pk View
D2[1] 54.46 dB
4.3810 MHz|
M1[1] 3.87 dBm
10 dBm 2.4801680 GHz
M1
0 dem /M\
-10 dém \
D1 -16.700 dBm
-20 dém / \

-30 dBém {\'j‘

odm f /L’j \\/\Vﬂ/\

- n D2
S R TR W VLS XTI (VTS YO NPT RS APS TR ST BT

-60 dém

-70 dém

.St_urt 2.475 GHz 1000 Ets Btog 2.49 GHz
Verdict: PASS
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e Pi/4A DQPSK - Band-edge emissions compliance

% HOPPI

NG ON:

= Low Frequency Section 2402 MHz:

D DEKRA

Spectrum T
Ref Level 20.00 dBm  Offset 6.70 dB & RBW 100 kHz
Att 30dP @ SWT 200 ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View
mM1i[1] 2.83 dBm|
2.4020080 GHzZ|
D2[1] -45.23 dB|
10 dBm -2.0620 MHz
0 dBm +
%,MW
-10 dBm /
-20 dBm 7
D1 -22.830 dBm /
-30 dém M)/
-40 dem A
D j
-50 dBm 4 i
At et A Lt o fisits b At 1o o v
-60 dBm
-70 dBm
F1
Start 2.39 GHz 1000 Ets Stop 2.405 GHz
Verdict: PASS
= High Frequency Section 2480 MHz:
Spectrum T
Ref Level 20.00 dem Offset 6,70 dB & RBW 100 kHz
Att 30 dB @ SWT 200 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
D2[1] -50.91 dB|
7.9570 MHz
M1[1] 1.45 dBm
10 dB

Ay I P

mlf

2.4801680 GHz|

Ve

-

-20 dém

D1 -18.550 dBriv

\

¥

-30 dé

\

-40 dém

-50 dB

h&ﬂ AI\J‘IM

-60 dém

-70 dém

Start 2.475 GHz

1000 pts

Stop 2.49 GHz

Verdict:

PASS
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« HOPPING OFF:

= Low Frequency Section 2402 MHz:

Spectrum

(]
A
Ref Level 20.00 dBm  Offset 6.70 dB & RBW 100 kHz
Att 30dP @ SWT 200 ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View
D2[1] 45.74 dB)|
-2.2290 MHz
M1[1] -2.82 dBm
10 dBm

2.4020080 GHz|

-10 dém / ('J\\\
-20 dém

D1 -22.830 dém [ }

|
S,

./ i
WMWWMWMWMWWMW'MWVMW‘ ;

-60 dém

-70 dém

Start 2.39 GHz 1000 pts Stop 2.405 GHz
Verdict: PASS
= High Frequency Section 2480 MHz:
Spectrum T
Ref Level 20.00 d&m Offset 6.70 dB & RBW 100 kHz
Att 30dB = SWT 200 ms & VBW 300 kHz  Mode Sweep
@ 1Pk View
D2[1] 52.11 dB
7.6936 MHz|
M1[1] 1.47 dBm
10 dBm- 2.4800030 GHz|
M1
" .
0 dB

-10 dém X \\\
Z0dem D1 -18.550 dBm / \
-30 dém

-40 dém

-60 dém

-70 dém

Start 2.475 GHz

1000 pts

Stop 2.49 GHz

Verdict: PASS
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e 8DPSK - Band-edge emissions compliance

« HOPPING ON:

= Low Frequency Section 2402 MHz:

Spectrum

D DEKRA

(=)

Ref Level 20.00 dBm Offset 6.70 dB & RBW 100 kHz

Att 30dB = SWT 200 ms & VBW 300 kHz  Mode Sweep
@ 1Pk View
mi[1] 1.66 dBm)|
2.4049930 GHz
Dp2[1] -46.72 dB|
10 dBm -4.9950 MHz|
0 dBm W
-10 dem [MWMN
-20 dem 1
D1 -21.660 dém /
-30 dem MJ
-40 dBm =
ol
S Y PR e SETPPY ST VTN PRI TR PR TS o) NRTYAR WOVSRPIN WY [
-60 dém
-70 dem
F1
Start 2.39 GHz 1000 pts Stop 2.405 GHz
Verdict: PASS
= High Frequency Section 2480 MHz:
Spectrum T
Ref Level 20.00 dBm Offset 6.70 dB & RBW 100 kHz
Att 30dB @ SWT 200 ms & VYBW 300 kHz Mode Sweep
@ 1Pk View
D2[1] 51.77 dB)|
6.0750 MHz|
mM1[1] 1.62 dBm)|
10 dBm 2.4800030 GHz
M1
dBm ) . L s .I I
W UU\MJ“M M
-10 dem: \
50 dem D1 -18.390 dém 1\
-30 dem ’\‘\
-40 dem KWN
50 dem “h"m”"‘ WWWWMMM%MWJWNWMMW
-60 dém:
-70 dBm .
Start 2.475 GHz 1000 pts Stop 2.49 GHz
Verdict: PASS
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« HOPPING OFF:

= Low Frequency Section 2402 MHz:

D DEKRA

Spectrum T
Ref Level 20.00 dém  Offset 6.70 dB @ RBW 100 kHz
Att 30 db @ SWT 200 ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View
D2[1] 43.03 dB)|
-1.9950 MHz
M1[1] -3.06 dBm
10 dBm 2.4019930 GHz
0de ‘.
-10 dem /"/\J\/U\d\\
-20 dem / k-
D1 -21.660 dBm / \
-30 dem M/ \
-40 dem LT
DL/ \J
-50 dem ‘v'fj N
-60 dBm
70 dem
F1
Start 2.39 GHz 1000 pts Stop 2.405 GHz
Verdict: PASS
= High Frequency Section 2480 MHz:
Spectrum T
Ref Level 20.00 dBm Offset 6.70 dB & RBW 100 kHz
Att 30 dB @ SWT 200 ms @ VBW 300 kHz _Mode Sweep
@ 1Pk View
D2[1] 53.30 dB)|
3.6198 MHz
M1[1] 1.61 dBm|
10 dBm 2.4800030 GHz
M1
0de f’an
-10 dem L,\\
20 dBm D1 -18.390 dBm j
-30 dBm s =
/J B i \
40 dem
Mwwwﬂ/ DS I e e
TR PRSI [P USRI DR TR S
-60 dBm
70 dem -
Start 2.475 GHz 1000 pts Stop 2.49 GHz

Verdict:

PASS
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D DEKRA

FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Emission limitations radiated.
(Transmitter)

SPECIFICATION:

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)/RSS-Gen):

Frequency Range Field strength (uVv/m) Field strength Measurement
(MHz) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30 - 88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to 20 dB above
the indicated values in the table is specified when measuring with peak detector function.

RSS-247. Attenuation below the general field strength limits specified in RSS-Gen is not required.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and
the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-
1000 MHz and at distance of 1m for the frequency range 1 GHz-25 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer. This
correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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Frequency range 30 MHz - 1 GHz:

The spurious emissions below 1 GHz do not depend neither on the operating channel nor the modulation mode
selected in the EUT.

No spurious frequencies operating (radiated) detected at less than 20 dB below limit.

Frequency range 1 - 26 GHz:

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Spurious frequencies with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average
detector for checking compliance with the average limit.

e Modulation: GFSK (DH5)

- Low Channel (2402 MHz). Spurious frequencies operating (radiated) detected at less than 20 dB below limit;

Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) H (dB)
Peak 54.76 <+ 3.70
2.497985 Average 49.00 H <+3.70
Peak 54.86 <+ 3.70
2.530167 Average 51.83 H <+3.70
2.562033 Peak 52.51 H <+3.70
4.803900 Peak 39.78 \Y <+3.70
7.205830 Peak 50.71 H <+3.70

- Middle Channel (2441 MHz). Spurious frequencies operating (radiated) detected at less than 20 dB below limit:

Spurious Emission Level o Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) (dB)

2.311991 Peak 50.49 H <+ 3.70
2.343996 Peak 51.57 H <+ 3.70
2.375872 Peak 50.76 H <+ 3.70
2.504033 Peak 51.39 H <+ 3.70
2.535900 Peak 53.80 H <+ 3.70
2.567833 Peak 53.10 H <+ 3.70
4.881830 Peak 39.43 \ <+ 3.70
7.323430 Peak 50.92 H <+ 3.70
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- High Channel (2480 MHz). Spurious frequencies operating (radiated) detected at less than 20 dB below limit:

Verdict: PASS

D DEKRA

Spurious Emission Level o Measurement
frequency Detector (dBuV/m) Polarization Uncertainty
(GHz) (dB)

2.351999 Peak 51.8 H <+ 3.70
2.384169 Peak 52.13 H <+ 3.70
2.576033 Peak 51.57 H <+ 3.70
2.608203 Peak 51.40 V <+ 3.70
4.960230 Peak 37.24 \ <+ 3.70
7.439630 Peak 51.52 H <+ 3.70

« Modulation PI/4-DQPSK (2DH5)

- Low Channel (2402 MHz). Spurious frequencies operating (radiated) detected at less than 20 dB below limit;

Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization Uncertainty
(GHz) H (dB)
Peak 54.79 <+ 3.70
2497893 Average 49.27 H <+ 3.70
2.498082 Peak 51.71 H <+ 3.70
Peak 54,57 <+ 3.70
2.53030 Average 48.82 H <+ 3.70
2.562113 Peak 51.74 H <+ 3.70
4.803900 Peak 35.02 vV <+ 3.70
7.205480 Peak 42.42 H <+ 3.70

- Middle Channel (2441 MHz).

- High Channel (2480 MHz). Spurious frequencies operating (radiated) detected at less than 20 dB below limit:

Verdict: PASS

Spurious frequencies operating (radiated) detected at less than 20 dB below limit:

Spurious Emission Level o Measurement
frequency Detector (dBuV/m) Polarization Uncertainty
(GH2) (dB)
2.504767 Peak 52.14 H <+ 3.70
2.536967 Peak 52.43 H <+ 3.70
2.568967 Peak 51.78 H <+ 3.70
4.88234 Peak 35.53 V <+ 3.70
7.32283 Peak 43.35 H <+ 3.70

Spurious Emission Level o Measurer_nent
frequency Detector (dBuV/m) Polarization Uncertainty
(GHz) (dB)

2.383775 Peak 49.51 H <+ 3.70
2.576167 Peak 50.29 H <+ 3.70
2.607500 Peak 51.38 H <+ 3.70
4.959860 Peak 36.36 \Y <+ 3.70
7.439570 Peak 42.80 H <+3.70
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e Modulation: 8-DPSK (3DH5)

D DEKRA

- Low Channel (2402 MHz). Spurious frequencies operating (radiated) detected at less than 20 dB below limit:

Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) H (dB)
Peak 54.87 <+ 3.70
2497994 Average 49.74 H <+ 3.70
Peak 55.41 <+ 3.70
2529900 Average 52.35 <+ 3.70
2.562192 Peak 50.07 H <+ 3.70
4.804530 Peak 34.86 \Y <+ 3.70

- Middle Channel (2441 MHz). Spurious frequencies operating (radiated) detected at less than 20 dB below limit:

Spurious Emission Level o Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) (dB)
2.505193 Peak 51.64 H <+ 3.70
2.5367 Peak 53.40 H <+ 3.70
2.569033 Peak 52.52 H <+ 3.70
4.88183 Peak 37.16 V <+ 3.70
7.3225 Peak 43.80 H <+3.70

- High Channel (2480 MHz). Spurious frequencies operating (radiated) detected at less than 20 dB below limit:

Verdict: PASS

Spurious Emission Level Measurement
frequency Detector (dBuv/m) Polarization | Uncertainty
(GH2) (dB)

2.383732 Peak 50.39 H <+3.70
2.576167 Peak 51.38 H <+3.70
2.607900 Peak 51.46 H <+3.70
4.960430 Peak 36.63 V <+3.70
7.440570 Peak 42.01 H <+3.70
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FREQUENCY RANGE 30 MHz - 1 GHz:

This plot is valid for the Low, Middle and High Channels and all modulation modes.

Spectrum @ by
Ref Level 70.00 dBpv/m ® RBW 100 kHz
o Att OB SWT 30ms @ VBW 300 kHz Mode Sweep Input 14C
TDF
@ 1Pk View

60 dBy

30 deys

-20 dBy

Start 30.0 MHz 30000 pts Stop 1.0 GHz
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FREQUENCY RANGE 1 - 3 GHz:

e Modulation: GFSK (DH5)
- Low Channel (2402 MHz):

Spectrum

D DEKRA

&

Ref Lavel onnn dag v w RAW 1| MH?

Att DdE & BWT 2o @ VBW 2MHZ  Mude Sweup
TOF

@10k @z hy View

2L dE

I rA00D dBpT

7R i

SC dDavdm

DT S0 R i

U

4C do v

L

3Ll v

20 LB Y

1 dp v

I dep

Start 1.0 GHz

F0000 pts

Siop 5.0 GHz

The peak above the limit is the carrier frequency.

- Middle Channel (2441 MHz):
Spectrum

Ref Level 30,00 dBuv/m @ RBW 1 MHz
Att Odb @ SWT 1s @ VBW 3MHz  Mode Sweep
TDF

@ 1Pk View @24y View

80 dBvy/

11 74,000 dBV/mY

70 dBypvy/

60 dByvy/

D2 54.000 dBLV/m

50 dByvy/

40 dBuv/m

MANA-

30 dBuv/m

20 dBuVy/

10 dByivy

0 day

Start 1.0 GHz

30000 pts

Stop 3.0 GHz

The peak above the limit is the carrier frequency.
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- High Channel (2480 MHz):

Ref Level 90,00 dBpv/m @ RBW 1 MHz
Att OdE & SWT 15 @ VBW 3 MHz Mode Sweep
TDF

@ 1Pk View @24v View

80 dBuVY/

D1 74.000 dByv/m

70 dBypvy/

60 dByv/

30 dByiv/m

20 dBpv/

10 dByvy

0 dBpvys

Start 1.0 GHz 30000 pts Stop 3.0 GHz

The peak above the limit is the carrier frequency.

e Modulation: PI/4-DQPSK (2DH5)
- Low Channel (2402 MHZz):
Spectrum @

Ref Level 90.00 dBuv/m & RBW 1 MHz
Att 0dB & SWT Ls @ VBW 3 MHz  Mode Swesp
TOF

[@1Pk View @24y View

80 dBy

D1 74.000 dBpv/m

70 dBy

60 dBy

D2 54.000 dBpv/mr

S0 dBy

30 dBy

20 dBy

0 dey

Start 1.0 GHz 30000 pts Stop 3.0 GHz

The peak above the limit is the carrier frequency.
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- Middle Channel (2441 MHz):
(Specmum ) &

Ref Level 20.00 dBuv/m & RBW 1 MHz

Att DdB & SWT 15 & VBW 3 MHz Mode Sweep
TOF

(@ 1Pk View@2Av View

80 dBuv/

1 74,000 dBpv/m

60 dBpv/

02 54.000 dep\/mr

2

0 di

Start 1.0 GHz 30000 pts Stop 8.0 GHz

The peak above the limit is the carrier frequency.

- High Channel (2480 MHz):
(Specmm ) (Z]

Ref Level 90,00 dBpv/m @ RBW 1 MHz

Att OdE & SWT 15 @ VBW 3 MHz Mode Sweep
TDF
@ 1Pk View @24v View

80 dBuVY/

D1 74.000 dByv/m

70 dBuvy

60 dByvy/

D2 54.000 dBLv/m

50 dByv/

40 by i

30 dByiv/m

20 dBpv/

10 dByvy

Start 1.0 GHz 30000 pts. Stop 3.0 GHz

The peak above the limit is the carrier frequency.
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e Modulation: 8-DPSK (3DH5)
- Low Channel (2402 MHZz):

Spectrum

Ref Level 00.00 dBpW/m @ RBW 1 MHz

Att OdE & SWT 15 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View @24v View

80 dBuVY/

11 74,000 dBpv/m

70 dBuvy

60 dByvy/

30 dByiv/m

20 dBpv/

10 dByy

0 dBpvr

Start 1.0 GHz

30000 pts Stop 3.0 GHz

The peak above the limit is the carrier frequency.

- Middle Channel (2441 MHz):

Spectrum

Ref Level 90,00 diy

TDF

WA @ RBW 1 MHZ

Att OdE & SWT 15 @ VBW 3 MHz Mode Sweep

@ 1Pk View @24v View

80 dBuVY/

11 74,000 dBpv/m

70 dBuvy

60 dByvy/

30 dByiv/m

20 dBpv/

10 dByy

0 dBpvr

Start 1.0 GHz

30000 pts Stop 3.0 GHz

The peak above the limit is the carrier frequency.

D DEKRA

Report No: (NIE) 60327RRF.002 Page 55 of 73

2019-10-18



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29 507 456

- High Channel (2480 MHz):
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FREQUENCY RANGE 3 - 17 GHz:

e Modulation: GFSK (DH5)
- Low Channel (2402 MHz):

Spectrum ]
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The peak above the limit is the carrier frequency.
- Middle Channel (2441 MHz):

Spectrum
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The peak above the limit is the carrier frequency.
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- High Channel (2480 MHz):
Spectrum

- Mélaga - Espafia
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Modulation: PI/4-DQPSK
- Low Channel (2402 MHz):

Spectrum

The peak above the limit is the carrier frequency.

(2DH5)
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The peak above the limit is the carrier frequency.
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- Middle Channel (2441 MHz):
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The peak above the limit is the carrier frequency.
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e Modulation: 8-DPSK (3DH5)
- Low Channel (2402 MHZz):

Spectrum ':21
Ref Level 80.00 dBpW/m @ RBW 1 MHz
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The peak above the limit is the carrier frequency.
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The peak above the limit is the carrier frequency.
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- High Channel (2480 MHz):
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The peak above the limit is the carrier frequency.
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FREQUENCY RANGE 17 - 26 GHz:

This plot is valid for the Low, Middle and High Channels and all modulation modes.

Spectrum uf
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FREQUENCY RANGE 2.31-2.39 GHz (Restricted Band 1):

- Low Channel (2402 MHZz):
e Modulation: GFSK (DH5)

‘l )
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e Modulation: PI/4-DQPSK (2DH5)
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e Modulation: 8-DPSK (3DH5)
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Spectrum A

Ref Level 80,00 dBp/m @ RBW 1 MHz
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TDF
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- Middle Channel (2441 MHz):
e Modulation: GFSK (DH5)
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e Modulation: PI/4-DQPSK (2DH5)
Spectrum @

Ref Level 80,00 dBp/m @ RBW 1 MHz
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e Modulation: 8-DPSK (3DH5)

Spectrum n;l
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- High Channel (2480 MHz):

e Modulation: GFSK (DH5)

Spectrum ':21
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e Modulation: PI/4-DQPSK (2DH5)

Spectrum nf
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e Modulation: 8-DPSK (3DH5)
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FREQUENCY RANGE 2.4835-2.5 GHz (Restricted Band 2):

- Low Channel (2402 MHZz):

e Modulation: GFSK (DH5)
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e Modulation: PI/4-DQPSK (2DH5)

‘l )
Spectrum A

Ref Level 80,00 dBp/m @ RBW 1 MHz
Att OdE & SWT 15 @ VBW 3 MHz Mode Sweep
TDF

@ 1Pk View @24v View

D1 74.000 dBpv/m

70 dBuv/

60 dByvy/

D2 54,000 dByV/m

30 deuv/m

20 dBpiv/m

10 dBuvy/

0 dBp,

-10 By,

Start 2.4835 GHz 30000 pts. Stop 2.5 GHz
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e Modulation: 8-DPSK (3DH5)

Spectrum
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- Middle Channel (2441 MHz):

e Modulation: GFSK (DH5)
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e Modulation: PI/4-DQPSK (2DH5)
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e Modulation: 8-DPSK (3DH5)
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- High Channel (2480 MHz):
e Modulation: GFSK (DH5)

Spectrum
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e Modulation: 8-DPSK (3DH5)
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