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Test Report

USA FCC Part 15.247, 15.209
CANADA RSS-247, RSS-Gen

Radio Frequency Devices. Operation within the bands 902 - 928 MHz, 2400 -
2483.5 MHz, and 5725 - 5850 MHz.

Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and
Licence-Exempt Local Area Network (LE-LAN) Devices.

General Requirements and Information for the Certification of Radio Apparatus.

(*) Identification of item tested Multimedia System
() Trademark Continental

(*) Model and /or type reference NAC EUR 19wW2
Other identification of the product HW version: D2

SW version: 21.08.22.32
FCC ID: ZFW-HW19W2

(*) Features See on page 3

Applicant CONTINENTAL AUTOMOTIVE RAMBOUILLET FRANCE
S.A.S.
1, rue de Clairefontaine, Rambouillet, 78120, France

Test method requested, standard USA FCC Part 15.247 10-1-18 Edition: Operation within the
bands 902 - 928 MHz, 2400 -2483.5 MHz, and 5725 - 5850
MHz.

USA FCC Part 15.209 10-1-18 Edition: Radiated emission
limits; general requirements.

CANADA RSS-247 Issue 2 (February 2017).

CANADA RSS-Gen Issue 5 (April 2018).

Guidance for Performing Compliance Measurements on
Digital Transmission System, Frequency Hopping Spread
Spectrum System, and Hybrid Systems Devices Operating
Under Section 15.247 of the FCC Rules. 558074 D01 Meas
Guidance v05r02 dated April 2, 2019.

ANSI C63.10-2013: American National Standard for Testing
Unlicensed Wireless Devices.

Summary IN COMPLIANCE
Approved by (name / position & signature) Rafael Lépez RAFAEL LOPEZ
EMC Consumer & RF Lab. Manager ';AO’?F;T:E"B
15:04:10
+02'00'
Date of issue 2019-10-23
Report template No FDTO08_22

(*) “Data provided by the client”
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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 Acreditacion), 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 NAC EUR 19W2 is Multimedia Systems and OEM products for PSA.

This product is connected to the BSI (Boitier de Servitude Intelligent) via a CAN Low Speed BUS.
Two displays can be connected.

3. Features:
e BT3.0
e WiFib,g,n, 2.4 GHz only
e Radio (AM, FM, DAB band Il & L)
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e Navigation (GPS, GLONASS, GALILEO, SBAS)
o External GMSL colour display, CAN interface to car, Internal Audio Amplifier, USB plug

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.

Usage of samples

Samples undergoing test have been selected by: The client.

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

Serial N2 Date of reception

Control N2 Description

61249D/003 Multimedia System NAC EUR 19W2 W2_BS1922000007 2019/07/23

3_TOP_RF_RE
61249D/034  CAN Traffic Simulator (C6) - 00010 2019/07/23
61249D/039 CSR Interface SDIO card -- 00015 2019/07/23
00019 2019/07/23

61249D/043 Ultra Light Harness — -
FAKRA Block Connector

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

- Sample S/02 is composed of the following elements:
Serial N2 Date of reception

Control N2 Description

61249D/002 Multimedia System NAC EUR 19W2 W2_BS1922000007 2019/07/23

3_TOP_RF_RE
61249D/034  CAN Traffic Simulator (C6) - 00010 2019/07/23
61249D/039 CSR Interface SDIO card -- 00015 2019/07/23
00019 2019/07/23

61249D/043 Ultra Light Harness — -
FAKRA Block Connector

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

D DEKRA

POrtS. .o :

Cable

Port name and
description

Specified
max
length [m]

Attached
during test

Shielded

Coupled
to
patient®

Power Supply

(EMC; Safety & RF
cables)

O

CAN LS

(EMC; Safety & RF
cables)

Loudspeakers

(EMC & Safety
cables)

Video Input

(EMC & Safety
cables)

CD Power

(EMC & Safety
cables)

CD Audio In

(EMC & Safety
cables)

Line Out Subwoofer

(EMC & Safety
cables)

Line Out Central

(EMC & Safety
cables)

AUX In Stereo

(EMC & Safety
cables)

Microphone 1

(EMC & Safety
cables)
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D DEKRA

Microphone 2

(EMC & Safety 2
cables)

Supplementary information to the

2 Harness configurations

1st configuration is complete and used for the EMC & Safety tests

2nd configuration is lighter and used for the RF tests (Power + CAN LS)

Voltage and Frequency

Reference poles

L1 L2 L3 N BE
O |AC: O O O O O
O |AC: O O O O O
X [DC:12V
O |DC:
Rated POWer ........cccccoevevveencees | 12V =15 A=>180W
Clock frequencies ......................: | Max. Frequency = Bluetooth Fmax 2.4835 GHz
Other parameters........................ | FCC ID: ZFW-HW19W2
Software version ..........ccccoc....: | 21.08.22.32
Hardware version.........ccccoeeeeennn D2
Dimensionsincm (W x HxD)....: | 22x5.2x16
Mounting position.............cc........ [1 | Table top equipment
0 | Wall/Ceiling mounted equipment
[ | Floor standing equipment
[0 | Hand-held equipment
X | Other: Car Dashboard Equipment
Modules/parts ........c...ccccceou.......t | Module/parts of test item Type Manufacturer
Accessories (not part of the test Description Type Manufacturer
Report No: (NIE) 61249RRF.004 Page 6 of 136 2019-10-23
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IEEM) e GPS Antenna Antenna HIRSCHMAN
GPS7 M- N
Fakra
Femelle
AM/FM/DAB antenna RDA 015- HIRSCHMAN
1450 RD/S | N
CAN SIM Box C6 RIEDERER
ELEKTRONIK
Documents as provided by the Description File name Issue date
applicant.......cocoeiiiieiiiieeen
Technical Specifications HW2019_B
T.pdf
Technical Specifications HW2019 W
iFi.pdf

Identification of the client

CONTINENTAL AUTOMOTIVE RAMBOUILLET FRANCE S.A.S.
1, rue de Clairefontaine 78120 Rambouillet France

Testing period and place

Test Location ‘ DEKRA Testing and Certification S.A.U.
Date (start) ‘ 2019-07-29

Date (finish) 2019-09-06

Document history

Report number Date Description
61249RRF.004 2019-10-23 | First release
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Environmental conditions

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

Min. =15 ¢C
Max. = 35 ¢C
Min. = 20 %
Max. =75 %

Min. = 860 mbar
Max. = 1060 mbar

Temperature

Relative humidity

Air pressure

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

Min. = 15°C
Max. = 35 ¢C
Min. = 20 %

Max. = 75 %

Min. = 860 mbar
Max. = 1060 mbar

Temperature

Relative humidity

Air pressure

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

Air pressure

Max. = 1060 mbar
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Remarks and comments

The tests have been performed by the technical personnel: Miguel Angel Torres, Ignacio Cabra, José Gabriel
Pendén.

Used instrumentation:

Conducted Measurements:

Last Calibration  Due Calibration

1. Shielded Room ETS LINDGREN S101 N.A. N.A.

2.  Bluetooth Test Set ANRITSU MT8852B N.A. N.A.

3.  Spectrum Analyzer PSA 3Hz-26.5 GHz 2017/10 2019/10
AGILENT TECHNOLOGIES E4440A

4.  Signal and Spectrum Analyzer ROHDE AND 2018/02 2020/02
SCHWARZ FSV40

5. DC power supply R&S NGPE 40/40 2018/02 2021/02

6. Wideband Power Sensor ROHDE AND 2017/06 2019/06

SCHWARZ Z-81

Radiated Measurements:

Last Calibration Due Calibration

1. Semianechoic Absorber Lined Chamber ETS N.A. N.A.
LINDGREN FACT 3 200 STP

2. EMI Test Receiver ROHDE AND SCHWARZ 2018/10 2020/10
ESR7

3. RF Pre-amplifier 40 dB, 10 MHz-6 GHz BONN 2019/02 2020/08
ELEKTRONIK BLNA 0160-01N

4. Biconicalllog Antenna ETS LINDGREN 2017/09 2020/09
3142E

5.  Signal and Spectrum Analyzer ROHDE AND 2018/02 2020/02
SCHWARZ FSV40

6. RF Pre-amplifier 30 dB, 1-18GHz BONN 2019/04 2020/04
ELEKTRONIK BLMA 0118-3A

7. Broadband Horn antenna 1-18 GHz 2018/01 2021/01
SCHWARZBECK MESS-ELEKTRONIK BBHA
9120 D

8. RF Pre-amplifier 30 dB, 18 GHz-40 GHz 2019/02 2021/02

BONN ELEKTRONIK BLMA 1840-1M
9. Broadband Horn antenna 18-40 GHz

SCHWARZBECK BBHA 9170 2018/07 2021/07
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Testing verdicts

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 P
frequency separation

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

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

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

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

Section 15.247 Subclause (d) / RSS-247 5.5 Emission limitations conducted P
(Transmitter)

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

Supplementary information and remarks:

None.

2. Wi-Fi 2.4 GHz (802.11 b/g/n20 1x1).
FCC PART 15 PARAGRAPH / RSS-247 ‘
Requirement — Test case Verdict Remark ‘

Section 15.247 Subclause (a) (2) / RSS-247 5.2. (a) 6 dB Bandwidth P

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

Section 15.247 Subclause (d) / RSS-247 5.5 Emission limitations P
conducted (Transmitter)

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

Section 15.247 Subclause (e) / RSS-247 5.2. (b) Power spectral density P

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

Supplementary information and remarks:

None.
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Appendix A: Test results. Bluetooth EDR

(GFSK, Pi/4 DQPSK, 8DPSK)
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INDEX
LIS T T N1 10 1 S 13
FCC Section 15.247 Subclause (a) (1) / RSS-247 Clause 5.1. (b) 20 dB Bandwidth and Carrier frequency
LY=o == (o] o RS SUPRS SRR 16

FCC Section 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (d) Number of hopping channels. ..........cccccoeeee. 26
FCC Section 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (d) Time of occupancy (Dwell Time).................... 29

(@)

(@)

FCC Section 15.247 Subclause (b) / RSS-247 Clause 5.4 (b) Maximum peak output power and antenna gain......35

FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Emission limitations conducted (Transmitter)............... 41
(d)

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

FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Emission limitations radiated. (Transmitter) ................. 57
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TEST CONDITIONS
POWER SUPPLY (V):
V nonimal: 12 Vdc
Type of Power Supply: External power supply (car battery).
Type of Antenna: Internal (printed).

Maximum Declared Antenna Gain: -0.99 dBi.

TEST FREQUENCIES:

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

CONDUCTED MEASUREMENTS:
Hopping mode OFF:

> DEKRA

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

EUT

SPECTRUM
ANALYZER

Hopping mode ON:

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.

Spectrumj

— Analyser

‘ | splitter |

Signalling|

ok
el

L Unit

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

Radiated measurements setup from 30 MHz to 1 GHz:

ANECHOIC CHAMBER
o .
Measuring 360 io;altmg
Antenna anle

‘ ‘ | 3 m distance

‘ S

AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements
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Radiated measurements setup f > 1 GHz:

VAWWWWWWWWWWWWWWWWWVWNY

Preamplifier Horn antenna
EUT

x 2 B
1 m distance

Shielded control room for
radiated measurements

Spectrum
analyser
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SPECIFICATION:

> DEKRA

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

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 mW.

RESULTS:
e GFSK
Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 959.59 962.35 959.36
99% Bandwidth (kHz) 863.15 867.70 865.12
Measurement uncertainty (kHz) <15.0
e Pi/4 DQPSK
Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 1291.00 1283.00 1285.00
99% Bandwidth (kHz) 1178.40 1179.20 1175.40
Measurement uncertainty (kHz) <15.0
e 8DPSK
Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 1305.00 1299.00 1297.00
99% Bandwidth (kHz) 1187.60 1184.60 1179.70
Measurement uncertainty (kHz) <15.0

Verdict: PASS
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B DEKRA

¢ GFSK - Bandwidths

- Low Channel:

- Agilent R T

Ref 268 dBm Atten 30 dB

#Peak
Log
10

LgAv

ML §2

Center 2.402 000 GHz Span 3 MHz
#Res BW 30 kHz #YBH 100 kHz Sweep 3.197 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7

Tran

863.1547 kHz x dB  -20.00 dB

smit Freq Error  -5.384 kHz

% dB Bandwidth 959.586 kHz

- Middle Channel:

i Agilent R T

Ref 2@ dBm Atten 30 dB

#Peak
Log
16
dB/

LgAv
M1 S2

Center 2.441 000 GHz Span 3 MHz
#Res BH 30 kHz #YBW 100 kHz Sweep 3.197 ms (1000 pts)

Occ

upied Bandvwidth Occ BN 7 Pwr 9900 7
867.7047 kHz x dB  -20.00 dB

Transmit Freq Error  -5.257 kHz

x dB

Bandwidth 962.354 kHz
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- High Channel:
- Agilent R T

Ref 26 dBm Atten 30 dB
#Peak

Log
10

LgAv

M1 S2
Center 2.480 006 GHz Span 3 MHz
#Res BW 30 kHz #YBH 100 kHz Sweep 3.197 ms (1000 pts)

Occupied Bandwidth Occ BW % Pur  99.00 7
865.1225 kHz x dB -20.00 dB

Transmit Freq Error  -6.049 kHz
% dB Bandwidth 959.360 kHz
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Carrier frequency separation - GFSK

Carrier frequency separation: 993 kHz

- Agilent R T

a Mkrl 993 kHz

Ref 2@ dBm Atten 30 dB -0.06 dB
#Peak

LgAv

V1 S2
$3 FC

£(f)
FTun
Swp

Start 2.438 000 GHz Stop 2.446 000 GHz
#Res BH 300 kHz VBH 300 kHz Sweep 1.066 ms (1000 pts)_

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/4 DQPSK - Bandwidths
- Low Channel:

5 Agilent

Ref 268 dBm Atten 30 dB

D DEKRA

#Peak

LgAv

ML §2

Center 2.402 000 GHz

#Res BW 30 kHz #YBH 100 kHz

Occupied Bandwidth
1.1784 MHz

Transmit Freq Error  -1.0816 kHz
% dB Bandwidth 1.291 MHz

Span 3 MHz
Sweep 3.197 ms (1000 pts)

Occ BH % Pwr 99.00 %
X dB -20.00 dB

- Middle Channel:

i Agilent

Ref 2@ dBm Atten 30 dB

#Peak

LgAv

ML S2

Center 2.441 000 GHz Span 3 MHz
#Res BH 30 kHz #YBW 100 kHz Sweep 3.197 ms (1000 pts)
Occupied Bandwidth Occ BN Z Pur  99.00 7

1.1792 MHz

Transmit Freq Error  -858.839 Hz
% dB Bandwuidth 1.283 MHz

X dB -20.00 dB
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- High Channel:

- Agilent R T

Ref 26 dBm Atten 30 dB
#Peak

LgAv

ML S2

Center 2.480 006 GHz Span 3 MHz
#Res BW 30 kHz #YBH 100 kHz Sweep 3.197 ms (1000 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 7

1.1754 MHz x dB  -20.00 dB

Transmit Freq Error  -4.617 kHz
% dB Bandwidth 1.285 MHz
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D DEKRA

Carrier frequency separation - Pi/4 DQPSK

Carrier frequency separation: 1033 kHz

i Agilent

Ref 2@ dBm

a Mkrl 1.033 MHz
Atten 30 dB 1.17 dB

#Peak
Log
10

6.7
dB

LgAv

V1 S2
$3 FC

£(f)
FTun
Swp

iR

P T e X O N e S B L N P T
Offst - ! : =y - -

1

Start 2.438 000 GHz
#Res BH 300 kHz

Stop 2.446 000 GHz
VBH 300 kHz Sweep 1.066 ms (1000 pts)_

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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¢ 8DPSK - Bandwidths
- Low Channel:

5 Agilent

Ref 268 dBm Atten 30 dB

D DEKRA

#Peak

LgAv

ML §2

Center 2.402 000 GHz

#Res BW 30 kHz #YBH 100 kHz

Occupied Bandwidth
1.1876 MHz

Transmit Freq Error  3.881 kHz
% dB Bandwidth 1.365 MHz

Span 3 MHz
Sweep 3.197 ms (1000 pts)

Occ BH % Pwr 99.00 %
X dB -20.00 dB

- Middle Channel:

i Agilent

Ref 2@ dBm Atten 30 dB

#Peak

LgAv

ML S2

Center 2.441 000 GHz Span 3 MHz
#Res BH 30 kHz #YBW 100 kHz Sweep 3.197 ms (1000 pts)
Occupied Bandwidth Occ BN Z Pur  99.00 7

1.1846 MHz

Transmit Freq Error  3.680 kHz
% dB Bandwuidth 1.299 MHz

X dB -20.00 dB
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- High Channel:

- Agilent R T

Ref 26 dBm Atten 30 dB
#Peak

LgAv

ML S2

Center 2.480 006 GHz Span 3 MHz
#Res BW 30 kHz #YBH 100 kHz Sweep 3.197 ms (1000 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 7

1.1797 MHz x dB  -20.00 dB

Transmit Freq Error  915.829 Hz
x dB Bandwidth 1.297 MHz
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Carrier frequency separation - 8DPSK

Carrier frequency separation: 969 kHz

- Agilent R T

a Mkrl 969 kHz

Ref 2@ dBm Atten 30 dB -0.96 dB
#Peak

LgAv

V1 S2
$3 FC

£(f)
FTun
Swp

Start 2.438 000 GHz Stop 2.446 000 GHz
#Res BH 300 kHz VBH 300 kHz Sweep 1.066 ms (1000 pts)_

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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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
Mkr2 2.448 01 GHz

Ref 20 dBm Atten 30 dB 1.76 dBm
#Peak
Log 1 ‘ 2
1@ PN S S ™ W == ﬂnﬂr\"lﬂﬂl‘l.ﬁil“lﬂhﬂnﬁﬂﬂﬁ o W | .
& | VY
st - - -'
6.7 ] - | -
dB f .
A
f
Wl
LgAv
vi s2 _ | .
Start 2.398 08 GHz Stop 2.441 00 GHz
#Res BH 200 kHz #YBH 2 MHz Sweep 1.066 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 [¢D] Freq 2.482 88 GHz 8.91 dBm
2 [¢5)] Freq 2.448 81 GH=z 1.76 dBm
Mkr2 2.480 01 GHz
Ref 20 dBm Atten 30 dB 1.67 dBm
#Peak | | [ '
Log p
16 HAapmaan® |
d8/ | fm

Offst 0 2 - . : 4 J ALY J ) ¥
6.7 1 1 : - | W -
dB _ | -

L

LaRv
vt os2| |
Start 2.439 00 GHz Stop 2.483 00 GHz
#Res BH 200 kHz s\BH 2 MHz Sweep 1.066 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 (&) Freq 2.441 83 GHz 1.92 dBn
2 1 Freq 2.480 81 GHz 1.87 dBm

Total number of hopping channels 79

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

Mkre 2.440 01 GHz

Ref 20 dBm Atten 30 dB 0.99 dBm
#Peak [
Log 1 -
10 p WLV VLYaV Wa VLV WINIVV. VeV Y WNADAA L e Py A R
dB/ (
Offst j
6.7 }
dB F
LgAv
V1 s2
Start 2.398 80 GHz Stop 2.441 80 GHz
#Res BH 208 kHz #/BH 2 MHz Sweep 1.066 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 a Freq 2.482 80 GHz 3.28 dBm
2 &5 Freg 2.448 81 GHz B8.99 dBm
Mkrl 2.441 03 GHz
Ref 26 dBm Atten 36 dB 1.64 dBm
#Peak
log |1 2
10 KB NANANAN, AR AN AV A A A A AR,
dB/ |
Offst 1
6.7 ‘
dB l\
LgAv
Y1 se
Start 2.439 00 GHz Stop 2.483 00 GHz
#Res BW 200 kHz #UBH 2 MHz Sweep 1.066 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 D Freq 2.441 83 GHz 1.64 dBm
2 [¢5)] Freg 2.488 81 GHz 1.68 dBm

Verdict: PASS

Total number of hopping channels 79

D DEKRA
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e 8DPSK — Number of hopping channels

Ref 20 dBm Atten 30 dB

D DEKRA

Mkr2 2.440 01 GHz
3.86 dBm

#Peak

|

Log 1
14 S_A_A.J_ A 20 T At e AL

AR

% 7 VN LM ARy

Offst }

6.7
& J

LgAv
Y1 s2
Start 2.398 60 GHz Stop 2.441 @0 GHz
#Res BH 208 kHz sYBH 2 MHz Sweep 1.066 ms (1000 pts)
Marker Trace Type X Axis Anplitude
1 65 Freg 2.482 B0 GHz 2.87 dBm
2 &) Freq 2.448 81 GHz 3.86 dBm
Mkre 2.480 01 GHz
Ref 20 dBm Atten 30 dB 2.15 dBm
#Peak
log |1 2
10 DARAMA A A VAL AAMAAS Ao A A el A Ay AR
dB/ 1
Offst \
6.7 l
dB IL
\
LgAy
Y1 sz
Start 2.439 08 GHz Stop 2.483 00 GHz
#Res BH 200 kHz #YBW 2 MHz Sweep 1.066 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 (&) Freq 2.441 83 GHz 2.24 dBm
2 (6] Freq 2.488 81 GHz 2.15 dBm

Total number of hopping channels

Verdict: PASS

79
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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:

[zam e

- Agilent

a Mkrl  2.889 ms

Ref 2@ dBm Atten 30 dB 1.92 dB
#Peak

LgAv

H1 S2
S$3 VS

£(f):
50k

Center 2.441 000 GHz
Res BH 108 kHz #\BH 300 kHz Sweep 10.06 ms (1000 pts)
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= Time of Occupancy:

N of hops on spectrum analyzer 8
N¢ of hops over the period 94.8
Average Time of Occupancy 273.8772 ms

e Agilent R T

Ref 20 dBm Atten 30 dB
#Peak -

Log
10
dB/
Offst

Center 2.441 800 GHz ' Span @ Hz
Res BH 100 kHz #YBW 300 kHz Sweep 3 s (1000 pts)

| Measurement uncertainty (%) | <+0.01 |

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

=  Transmit Time per Hop:

@ Agilent

Ref 2@ dBm

[Zam s

Atten 30 dB

D DEKRA

a Mkrl  2.899 ms
-5.49 dB

#Peak

LgAv

HL S2
S$3 WS

£(f):
f>50k

Center 2.441 000 GHz
Res BW 168 kHz

+YBH 300 kHz

Sban 0 Hz

Sweep 10.06 ms (1000 pts)
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= Time of Occupancy:

N of hops on spectrum analyzer 6
N® of hops over the period 63.2
Average Time of Occupancy 183.2168 ms
e Agilent R T
Ref 28 dBm Atten 30 dB
#Peak -
Log
10
dB/
Offst
6.7
dB

A

Center 2.441 800 GHz ' Span @ Hz
Res BH 100 kHz #YBW 300 kHz Sweep 3 s (1000 pts)

| Measurement uncertainty (%) | <+0.01 |

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

=  Transmit Time per Hop:

[Zo0 e

& Agilent R T

a Mkrl  2.909 ms
Ref 2@ dBm Atten 30 dB -6.78 dB
#Peak |
Log
10
dB/
Offst :
6.7
dB L ! 1 1 [l i ‘- 1 ‘:.

HL S2
S$3 WS

£(f):

\
\
\
\
\
\
f>50k

Center 2.441 090 GHz ' Span @ Hz
Res BW 108 kHz «YBH 300 kHz Sweep 10.06 ms (1000 pts)
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= Time of Occupancy:

N¢ of
N2 of

Average Time of Occupancy

1% Agilent

Ref 20 dBm

hops on spectrum analyzer

4

hops over the period

42.13

122.5658

Atten 30 dB

D DEKRA

ms

#Peak
Log
10
dB/
Offst
6.7
dB

A

Center 2.441 800 GHz
Res BH 100 kHz

Verdict: PASS

+YBH 300 kHz

| Measurement uncertainty (%) | <+0.01

Span @ Hz

Sweep 3 s (1000 pts)
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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: -0.99 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) 1.12 1.94 1.25
Maximum EIRP Power (dBm) 0.13 0.95 0.26
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) 4.59 5.18 4.72
Maximum EIRP Power (dBm) 3.6 419 3.73
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) 5.18 5.8 5.34
Maximum EIRP Power (dBm) 419 4.81 4.35
Measurement uncertainty (dB) <+0.78

Verdict: PASS
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e GFSK - Peak Output Power

- Low Channel:

w Agilent
Mkrl 2.401 967 GHz

Ref 26 dBm Atten 30 dB 1.12 dBm
#Peak
Log
10
dB/

Lo

LgAy

Y1 S2
S3 FC

£
FTun
Swp

Center 2.402 000 GHz Span 5 MHz
#Res BH 2 MHz #YBH 6 MHz Sweep 1.066 ms (1000 pts)

- Middle Channel:

i Agilent R T
Mkrl 2.448 947 GHz

Ref 26 dBm Atten 30 dB 1.94 dBm
#Peak

Lor |

LgAv

Y1 S2
S3 FC

£(f):
FTun
Swp

Center 2.441 600 GHz Span 5 MHz
#Res BH 2 MHz #YBH 6 MHz Sweep 1.066 ms (1000 pts)
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- High Channel:
- Agilent R T
Mkrl 2.479 857 GHz
Ref 2@ dBm Atten 30 dB 1.25 dBm
#Peak

LgAv

V1 S2
S3 FC

£
FTun
Swp

Center 2.480 000 GHz Span 5 MHz
#Res BH 2 MHz ~#VBH 6 MHz Sweep 1.066 ms (1000 pts)

e Pi/4 DQPSK - Peak Output Power

- Low Channel:

i Agilent R T
Mkrl 2.462 018 GHz

Ref 26 dBm Atten 30 dB 4.59 dBm
#Peak

LgAv

Y1 S2
S3 FC

£(f):
FTun
Swp

Center 2.402 909 GHz Span 5 MHz
#Res BH 2 MHz #\BH 6 MHz Sweep 1.066 ms (1000 pts)
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- Middle Channel:
% Agilent

Ref 2@ dBm Atten 30 dB

D DEKRA

R T
Mkrl 2.441 043 GHz
5.18 dBm

#Peak

O

dB/

Offst - = ~ -
6.7

B || . | |

LgAv

V1 S2
S3 FC

£
FTun

Center 2.441 000 GHz
#Res BH 2 MHz

- High Channel:

UBH 6 MHz

Span 5 MHz
Sweep 1.066 ms (1000 pts)

- Agilent

Ref 20 dBm Atten 30 dB

Mkrl 2.479 792 GHz
4.72 dBm

#Peak

O

dB/

Offst ' I
6.7 /
dB | !

LgAv

Y1 S2
$3 FC

£():
FTun
Swp

Center 2.480 000 GHz
#Res BH 2 MHz

#YBH 6 MHz

Span 5 MHz
Sweep 1.066 ms (1000 pts)
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e 8DPSK — Peak Output Power

- Low Channel:

w Agilent

Ref 20 dBm

Mkrl 2.401 832 GHz
Atten 30 dB 5.18 dBm

#Peak

LgAy

Y1 S2
$3 FC

£(f):
FTun
Swp

Start 2.399 500 GHz
#Res BH 2 MHz

Stop 2.404 500 GHz

- Middle Channel:
i Agilent

Ref 20 dBm

#YBH 6 MHz Sweep 1.066 ms (1000 pts)
R T
Mkrl 2.448 892 GHz
Atten 30 dB 5.80 dBm

#Peak

LgAv

Y1 S2
S3 FC

£(f):
FTun
Swp

Center 2.441 960 GHz

#Res BH 2 MHz

Span 5 MHz
#YBH 6 MHz Sweep 1.066 ms (1000 pts)
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- High Channel:
- Agilent R T
Mkrl 2.479 972 GHz
Ref 2@ dBm Atten 30 dB 5.34 dBm
#Peak

LgAv

V1 S2
S3 FC

£
FTun
Swp

Center 2.480 000 GHz Span 5 MHz
#Res BH 2 MHz #YBW 6 MHz Sweep 1.066 ms (1000 pts)
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FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Emission limitations
conducted (Transmitter)

SPECIFICATION:

In any 100 kHz bandwidths outside the frequency band in which the intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator 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 an RF conducted or
a radiated measurement, provided the transmitter demonstrates compliance with the peak conducted power limits.
If the transmitter complies with the conducted power limits based on the use of RMS averaging over a time interval,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB.

RESULTS:
e GFSK:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement (dBm) 0.70 1.65 0.63
Measurement uncertainty (dB) <+0.78
- Low Channel:

No spurious peaks found at less than 20 dB below the limit.

- Middle Channel:

No spurious peaks found at less than 20 dB below the limit.

- High Channel:

No spurious peaks found at less than 20 dB below the limit.

Measurement uncertainty (dB) <x2.03

Verdict: PASS
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- Low Channel:

- Agilent R T
Mkrl 2.402 GHz

Ref 2@ dBm Atten 30 dB 9.70 dBm
#Peak

Log

<

Start 30 MHz Stop 25.000 GHz
#Res BH 100 kHz sYBH 300 kHz  Sweep 2.387 s (8192 pts)

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:

i Agilent R T
Mkrl 2.441 GHz

Ref 26 dBm Atten 30 dB 1.65 dBm
#Peak

Log
10
dB/
Offst
6.7
dB

—O

DI

Start 30 MHz Stop 25.000 GHz
#Res BW 100 kHz #BH 3080 kHz  Sweep 2.387 s (8192 pts)

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:
- Agilent R T
Mkrl 2.481 GHz
Ref 2@ dBm Atten 30 dB 6.63 dBm
#Peak
Log
10

Start 30 MHz Stop 25.000 GHz
#Res BH 100 kHz sYBH 300 kHz  Sweep 2.387 s (8192 pts)

The peak shown in the plot above the limit is the carrier frequency.
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> DEKRA

Verdict: PASS

e Pi/4 DQPSK:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement (dBm) 0.64 0.7 2.77
Measurement uncertainty (dB) <20.78
- Low Channel:
No spurious peaks found at less than 20 dB below the limit.
- Middle Channel:
No spurious peaks found at less than 20 dB below the limit.
- High Channel:
No spurious peaks found at less than 20 dB below the limit.
Measurement uncertainty (dB) <+2.03
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- Low Channel:

= Agilent

Ref 28 dBm

Atten 38 dB

#Peaak

£

Start 38 MHz

#Res BH 188 kHz

- Middle Channel:
= Agilent

Stop 25.888 GHz
#\BH 300 kHz Sweep 2.387 5 (8192 pts)_

The peak shown in the plot above the limit is the carrier frequency.

Ref 28 dBm

Atten 36 dB

#Peaak

£

Start 38 MHz

#Res BW 108 kHz

Stop 25.080 GHz
VB 300 kHz Sweep 2.387 5 (8192 pts)

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:

= Agilent

Mkrl 2.481 GHz

Ref 28 dBm Atten 38 dB 2.77 dBm
#Peaak

o
m
T
o

AR
£ty
FTun

Start 30 MHz Stop 25.008 GHz
#Res BW 108 kHz #UBH 380 kHz Sweep 2.387 5 (8192 pts)

The peak shown in the plot above the limit is the carrier frequency.
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e 8DPSK:

> DEKRA

Verdict: PASS

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement (dBm) 0.89 3.69 1.04
Measurement uncertainty (dB) <20.78
- Low Channel:
No spurious peaks found at less than 20 dB below the limit.
- Middle Channel:
No spurious peaks found at less than 20 dB below the limit.
- High Channel:
No spurious peaks found at less than 20 dB below the limit.
Measurement uncertainty (dB) <+2.03
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- Low Channel:

- Agilent R T
Mkrl 2.402 GHz

Ref 2@ dBm Atten 30 dB 9.89 dBm
#Peak

Log

O

Start 30 MHz Stop 25.000 GHz
#Res BH 100 kHz sYBH 300 kHz  Sweep 2.387 s (8192 pts)

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:

i Agilent R T
Mkrl 2.441 GHz

Ref 26 dBm Atten 30 dB 3.69 dBm
#Peak

Log
10
dB/
Offst
6.7
dB

e

DI

Start 30 MHz Stop 25.000 GHz
#Res BW 100 kHz #BH 3080 kHz  Sweep 2.387 s (8192 pts)

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:
- Agilent R T
Mkrl 2.481 GHz
Ref 2@ dBm Atten 30 dB 1.64 dBm
#Peak
Log
10

Start 30 MHz Stop 25.000 GHz
#Res BH 100 kHz sYBH 300 kHz  Sweep 2.387 s (8192 pts)

The peak shown in the plot above the limit is the carrier frequency.
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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:
% Agilent

Ref 20 dBm Atten 30 dB

D DEKRA

R T
Mkr2 2.391 836 GHz
-48.67 dBm

#Peak
Log
1a
dB/

Offst
6.7

HH + - + 4 +
FTun - - ' + < 4

Start 2.390 000 GHz
#Res BH 100 kHz #BH 300 kHz

Verdict: PASS

= High Frequency Section 2480 MHz:
i Agilent

Ref 20 dBm Atten 30 dB

Stop 2.405 000 GHz
Sweep 1.465 ms (1000 pts)

R T
Mkr2 2.489 129 GHz
-48.87 dBm

#Peak
Log
16

dB/

Start 2.475 000 GHz
#Res BH 108 kHz #UBH 300 kHz

Verdict: PASS

Stop 2.490 000 GHz
Sweep 1.465 ms (1000 pts)
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% HOPPING OFF:

= Low Frequency Section 2402 MHz:

i@ Agilent

Ref 20 dBm Atten 30 dB

Mkr2 2.399 985 GHz
-51.07 dBm

#Peak
Log
16
dB/
Offst

£(F): ' ' ‘ ' ' e A
FTun ! ‘ ; _ _ . .

Start 2.390 000 GHz

#Res BH 108 kHz #UBH 300 kHz

Verdict: PASS

= High Frequency Section 2480 MHz:

Stop 2.405 000 GHz
Sweep 1.465 ms (1000 pts)

Agilent

Ref 20 dBm Atten 30 dB

Mkr2 2.484 249 GHz
-54.76 dBm

#Peak
Log
16 1 | [
dB/ 2
Offst | - ‘

6.7
dB

Start 2.475 000 GHz

#Res BH 100 kHz #YBH 300 kHz

Verdict: PASS

Stop 2.490 000 GHz
Sweep 1.465 ms (1000 pts)
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e Pi/4 DQPSK - Band-edge emissions compliance
% HOPPING ON:
= Low Frequency Section 2402 MHz:
% Agilent

Ref 20 dBm Atten 30 dB

D DEKRA

R T
Mkr2 2.392 827 GHz
-47.85 dBm

#Peak
Log
10
dB/
Offst
6.7

Start 2.390 000 GHz
#Res BH 100 kHz #BH 300 kHz

Verdict: PASS

= High Frequency Section 2480 MHz:
i Agilent

Ref 20 dBm Atten 30 dB

Stop 2.405 000 GHz
Sweep 1.465 ms (1000 pts)

R T

Mkre2 2.489 159 GHz
-46.92 dBm

#Peak
Log
16

dB/

Start 2.475 000 GHz
#Res BH 108 kHz #UBH 300 kHz

Verdict: PASS

Stop 2.490 000 GHz
Sweep 1.465 ms (1000 pts)
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% HOPPING OFF:

= Low Frequency Section 2402 MHz:

& Agilent

Ref 26 dBm Atten 30 dB .—4?.66 Bm
#Peak T

dBm
LgAv

V1 S2 , ‘ , . | !
$3 FC 2

AA . ‘ . . ; . .
£(): '
FTun _ ; : ‘ ' [

Swp

Start 2.399 009 GHz Stop 2.405 000 GHz
#Res B 100 kHz #YBH 300 kHz Sweep 1.465 ms (1000 pts)_

Verdict: PASS

= High Frequency Section 2480 MHz:

Agilent

Mkre 2.486 006 GHz
Ref 20 dBm Atten 30 dB -54.88 dBm
#Peak
Log
16 [ 2
dB/
Offst

Start 2.475 000 GHz Stop 2.490 000 GHz
#Res BH 108 kHz #YBH 300 kHz Sweep 1.465 ms (1000 pts)

Verdict: PASS
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e 8DPSK - Band-edge emissions compliance
< HOPPING ON:

= Low Frequency Section 2402 MHz:

< Agilent
Mkr2 2.398 931 GHz

Ref 20 dBm Atten 30 dB -48.13 dBm
#Peak

Start 2.390 000 GHz Stop 2.405 000 GHz
*Res BH 108 kHz #VBH 300 kHz Sweep 1.465 ms (1000 pts)

Verdict: PASS

= High Frequency Section 2480 MHz:

i Agilent R T
Mkre 2.488 003 GHz

Ref 20 dBm Atten 30 dB -47.24 dBm
#Peak

£ | | | | _ WMMM

Start 2.475 000 GHz Stop 2.490 000 GHz
*Res BH 108 kHz #VBH 300 kHz Sweep 1.465 ms (1000 pts)

Verdict: PASS
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% HOPPING OFF:

= Low Frequency Section 2402 MHz:

& Agilent

Ref 26 dBm Atten 30 dB .—4?.81 dBm
#Peak T

dBm
LgAv

V1 S2 , ‘ , . | !
$3 FC 2

AA . | . . ; | .
o WMW
FTun : ! : } [

Swp

Start 2.399 009 GHz Stop 2.405 000 GHz
#Res B 100 kHz #YBH 300 kHz Sweep 1.465 ms (1000 pts)_

Verdict: PASS

= High Frequency Section 2480 MHz:

i Agilent R T

Mkre 2.484 429 GHz
Ref 20 dBm Atten 30 dB -54.82 dBm
#Peak
Log
16 [ =
dB/
Offst

Start 2.475 000 GHz Stop 2.490 000 GHz
#Res BH 108 kHz #YBH 300 kHz Sweep 1.465 ms (1000 pts)

Verdict: PASS
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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 (uV/m) Field strength Measurement
(MHz) (dBpV/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.

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

Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(MHz) (dB)
62.188 Quasi peak 34.7 Vv <+ 2.07
408.025 | Quasi peak 28.1 H <+ 2.07
519.996 | Quasi peak 31.7 Vv <+ 2.07

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 signals 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) at less than 20 dB below limit:

Spurious . Measurement
frequency Detector Em(g,go\r) /rl;]evel Polarization | Uncertainty
(GH2) uV/m) (dB)
2.32232 Peak 51.91 vV <+ 4.88
2.52203 Peak 51.40 V <+ 4.88
3.27837 Peak 42.37 V <+ 4.88
3.46410 Peak 44.58 H <+ 4.88
4.80390 Peak 45.00 V <+ 4.88
. Peak 60.43 <+ 4.88
7-20537 () Average 55.23 v <+4.88
9.60730 Peak 50.97 V <+ 4.88
12.00923 Peak 50.05 H <+ 4.88

(*): This spurious frequency is outside the restricted bands as defined in §15.205(a). The measured maximum
carrier level at 3 m was 103.40 dBuV/m (Peak) so the spurious level is more than 20 dB below the carrier level.
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- Middle Channel (2441 MHz). Spurious frequencies operating (radiated) at less than 20 dB below limit:

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

Verdict: PASS

> DEKRA

Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) (dB)
2.36138 Peak 52.17 Vv <+ 4.88
3.2625 Peak 43.34 Vv <+ 4.88
3.33297 Peak 44.42 H <+ 4.88
4.88183 Peak 48.41 Vv <+ 4.88
Peak 56.55 <+ 4.88
/32343 Average 53.76 H <+4.88
9.76457 Peak 48.66 H <+ 4.88

Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) (dB)
1.93670 Peak 53.76 H <+ 4.88
2.35986 Peak 51.28 Vv <+ 4.88
2.48350 Peak 53.54 Vv <t 4.88
3.31337 Peak 45.04 H <+ 4.88
3.71983 Peak 43.02 Vv <+ 4.88
4.95977 Peak 48.14 Vv <+ 4.88
Peak 55.58 <+ 4.88
7-44010 Average 53.39 v <+4.88
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e Modulation PI/4-DQPSK (2DH5)

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

Spurious . Measurement
frequency Detector Emggoc /Level Polarization | Uncertainty
(GH2) (dBHV/m) (dB)
2.32234 Peak 52.02 Vv <+4.88
3.25270 Peak 45.23 H <+4.88
3.33903 Peak 43.76 Vv <+ 4.88
4.80483 Peak 46.34 Vv <+ 4.88
. Peak 59.62 <+ 4.88
7-20630 () R orage 56.09 H <+ 4.88
9.60870 Peak 51.07 H <+ 4.88

(*): This spurious frequency is outside the restricted bands as defined in §15.205(a). The measured maximum
carrier level at 3 m was 94.82 dBuV/m (Peak) so the spurious level is more than 20 dB below the carrier level.

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

Spurious o Measurement
frequency Detector Emggo\r; /Level Polarization | Uncertainty
(GHz) (dBpV/m) (dB)
2.36096 Peak 52.79 Vv <+ 4.88
2.36103 Peak 53.28 vV <+ 4.88
3.15377 Peak 42.90 vV <+ 4.88
3.32317 Peak 43.61 H <+ 4.88
4.88230 Peak 52.87 vV <+ 4.88
Peak 58.06 <+ 4.88
732343 4 erage 53.91 v <+ 4.88
9.76457 Peak 49.15 vV <+ 4.88

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

Spurious . Measurement
frequency Detector Em(g;m\r; /rl;qevel Polarization | Uncertainty
(GH2) uv/m) (dB)
2.48353 Peak 53.54 V <+ 4.88
3.29143 Peak 45.08 H <+ 4.88
3.41277 Peak 43.89 vV <+ 4.88
4.96023 Peak 47.04 H <+ 4.88
Peak 54.70 <+ 4.88
7.44057 Average 49.54 v <+4.88

Verdict: PASS
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e Modulation: 8-DPSK (3DH5)

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

Spurious . Measurement
frequency Detector Emggoc /Level Polarization | Uncertainty
(GH2) (dBHV/m) (dB)
2.32199 Peak 52.77 Vv <+ 4.88
2.52203 Peak 52.71 Vv <+ 4.88
3.41277 Peak 45.59 H <+4.88
3.60317 Peak 43.04 Vv <+ 4.88
4.80390 Peak 42.73 Vv <+ 4.88
. Peak 59.36 <+4.88
7-20537C) R erage 54.53 v <+ 4.88
9.60730 Peak 47.57 V <+ 4.88

(*): This spurious frequency is outside the restricted bands as defined in §15.205(a). The measured maximum
carrier level at 3 m was 100.62 dBuV/m (Peak) so the spurious level is more than 20 dB below the carrier level.

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

Spurious o Measurement
frequency Detector Emggo\r; /Level Polarization | Uncertainty
(GHz) (dBpV/m) (dB)
3.27510 Peak 42.55 vV <+ 4.88
3.31383 Peak 45.26 H <+ 4.88
4.88183 Peak 49.82 V <+ 4.88
Peak 56.37 <+4.88
/.32297 Average 51.22 v <+ 4.88
9.76363 Peak 47.95 H <+ 4.88

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

Spurious . Measurement
frequency Detector Em(g;m\r; /rl;qe)vel Polarization | Uncertainty
(GHz) H (dB)
Peak 54.47 <+4.88
2.48352 Average 40.94 v <+4.88
3.06417 Peak 4413 H <+4.88
3.31057 Peak 42.71 V <+4.88
4.95977 Peak 48.92 \' <+4.88
Peak 56.56 <+ 4.88
743963 R orage 52.09 v <+ 4.88

Verdict: PASS
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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 (%) [?
Ref Level 70,00 d8pvy/m @ RBW 100 kHz

= ALt 0dE SWT 30 ms & VBW 300 kz Mode Sweep Input 1 AC
TDF
9 1Pk View

60 dBUV

50 dBuv/m

2blHevin 4 ||\ \II\ L1

10 dBpw/rm

0 clBpfm

-10 dEp/m

20 cBu

Slarl 30.0 MHz 30000 pls Stop 1.0 GHz
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FREQUENCY RANGE 1 - 3 GHz:

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

Spectrum I [u?]
Ref Level 20,00 dBpV/m & RBW 1 MHz

Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep

TDF

@ 1Pk View @24y View

80 depv/m

D1 74,000 dBpv/m

70 dBpv/me

60 dBpv/m:

D2 54.000 dBpm

S0 depv/m

40 dBpwv/m:

30 depv/m

20 depy,

10 dBpv/m

0 dBpvm

Start 1.0 GHz 30000 pts Stop 3.0 GHz

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

Spectrum [:t?]

Ref Level 20,00 dBuv/m @ RBW 1 MHz

ALt Ode w SWT 15 & VBW 3MHz Mode Sweep
TDF

@1Pk View@2ay View

20 depv/m

D1 74.000 depvy/m

70 depiv/m

60 dBuv/fm

D2 54.000 depv/m

50 dBpiv/m

o0 d) S : | | wasnippetibiayssbidhiias

m

30 depv/m

20 dBpv,

10 dBpvf

0 dBpv/m

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):
Spectrum I [m:.x}

Ref Level 20,00 dap/m & RBW 1 MHz

Att O0de & SWT 15 » VBW 3 MHz Mode Sweep
TDF

@1Pk View @24y View

80 dBpv/m

D1 74.000 dBpvfm

70 dBpv/m

60 depv/m

D2 54.000 dBpvm

S0 dBpv/m:

40 depv/m

30 depy,

20 depv/m

10 dBpv/m:

0 depim

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 MHz):
Spectrum I [;}

Ref Level 20,00 dépy/m ® RBW 1 MHz
Att O0de & SWT 15 » VBW 3 MHz Mode Sweep
TOF

®1Pk View@2ay View

80 dBpv/m

D1 74.000 dBpvfm

70 dBpv/m

60 depv/m

D2 54.000 dBpvm

S0 dBpv/m:

40 depv/m J——— _ | ]I J T smausani

30 depv/m

20 depy,

10 dBpv/m:

0 depvim

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):
Spectrum

> DEKRA

(=

Ref Level 20,00 dapv/m & RBW 1 MHz
Att OdB & SWT 15 @ YBW 3 MHz  Mode Sweep
TOF

@ 1Pk View@ZAu View

80 dBpv/m

D1 74.000 depvfm

70 dBuvfm

60 dBpv/m

D2 54.000 dBpym

50 dBvfm

40 dBpv/m

30 dBuv/m

20 dBpv/m:

10 dBuv/fm

0 dBpv/m

Start 1.0 GHz 30000 pts

Stop 3.0 GHz

The peak above the limit is the carrier frequency.

- High Channel (2480 MHz):

Spectrum ]

Ref Level 20.00 dBpV/m @ RBW 1 MHz
Attt 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TOF

@ 1Pk View @24y View

80 depv/m

D1 74,000 dBpv/m

70 dBpv/me

60 dBpv/m:

D2 54.000 dBpm

S0 depv/m

40 depiim ‘ . __ S — qovhiilipbiabuieess
30 depy, k ‘
20 depv/m
10 dBpW/m
0 dBpv/m
Start Loanz 30000 pts Stop 3.0 nz

The peak above the limit is the carrier frequency.
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e Modulation: 8-DPSK (3DH5)
- Low Channel (2402 MHz):
Spectrum I [%]

Ref Level 20,00 dBpV/m @ RBW 1 MHz
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The peak above the limit is the carrier frequency.

- Middle Channel (2441 MHz):
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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 3 - 17 GHz:

e Modulation: GFSK (DH5)
- Low Channel (2402 MHz):
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The peak above the limit is the carrier frequency.

- Middle Channel (2441 MHz):

jo ALt
TDF

Spectrum I

Ref Level B0.00 dipv/m ® RBW 1 MHz

0dé » SWT 15 » VBW 3MHz  Mode Sweep

@ 1Pk View @24y View

70 depv/m

60 dBpv/m

S0 depv/m

D2 54.000 dBpm

40|dB v/

‘ i" |
IM’-‘ m

10 dBpY;

0 dBpvfm

-10 dBpvfm:

Start 3.0 GHz

30000 pts

Stop 17.0 GHz

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

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

- Low Channel (2402 MHz):
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- Middle Channel (2441 MHz):
Spectrum I
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- High Channel (2480 MHz):
Spectrum I

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

Ref Level B0.00 dBpV/m & RBW 1 MHz

jo ALt 0dB & SWT 15 @ YBW 3 MHz Mode Sweep
TOF

@ 1Fk View@2Zav View

i

70 depv/m

60 dBpv/m:

D2 54.000 dBpvm

S0 dBpv/m:

10 dBpY,

O dBpv/m

-10 depi/m

Start 3.0 GHz

30000 pts Stop 17.0 GHz

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 [u,l'.?]
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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
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FREQUENCY RANGE 2.31-2.39 GHz (Restricted Band 1):

- Low Channel (2402 MHz):
e Modulation: GFSK (DH5)
Spectrum I [%]
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¢ Modulation: PI/4-DQPSK (2DH5)

Spectrum I [E]

Ref Level 80.00 dBpV/m @ RBW 1 MHz
Attt 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TOF

@ 1Pk View @24y View

D1 74.000 deuvm:

70 depv/m

60 dBpv/m:

D2 54.000 dBpvm

30 dBpv/m:

20 depy,

10 depv/m

O dBpv/m

-10 depi/m

Start 2.31 GHz 30000 pts

Stop 2.39 GHz

Report No: (NIE) 61249RRF.004 Page 74 of 136 2019-10-23



DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

e Modulation: 8-DPSK (3DH5)

Spectrum
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- Middle Channel (2441 MHz):

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

Spectrum
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e Modulation: 8-DPSK (3DH5)
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- High Channel (2480 MHz):

e Modulation: GFSK (DH5)
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e Modulation: 8-DPSK (3DH5)
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FREQUENCY RANGE 2.4835-2.5 GHz:
- High Channel (2480 MHz):

e Modulation: GFSK (DH5)
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e Modulation: 8-DPSK (3DH5)

Spectrum I [n’\n]
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