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1. Clientinformation

Name:

Address:

Name of contact:
Telephone:

Fax:

E-mail:

Vestel Elektronik Sanayi ve Ticaret A.$.

Organize Sanayi Bolgesi 45030, Yunusemre/MANISA/Turkey

Mr. Andac Pamuk
+90 236 2332582
+90 236 2332584

Andac.pamuk@vestel.com.tr

2. Equipment under test (EUT)

2.1 Identification of the EUT
Equipment:

Model:

Brand name:

Serial no.:

Manufacturer:

Country of origin:
Power rating:

Highest frequency generated or used
in the device or on which the device
operates or tunes (MHz):

Date Sample Received:

Tests were performed:

WIFI+BT Combo Module
17WFM25

-/-

-/-

Vestel Elektronik San ve Tic. A.S.,
Organize Sanayi Bdlgesi,

Vestel City, High-End,

45030 MANISA, TURKEY

TURKEY
475V —-5.25V nominal 5V = via USB
5.825

16.01.2020

03.03.2020 — 18.06.2020

2.2 Additional information about the EUT:

The EUT can also operate simultaneously as 2.4 GHz or 5 GHz Wifi module.
The 2.4 GHz / 5 GHz is not documented in this Report.

To duplicate parts of this test report needs the written confirmation of the test laboratory.

The test results relate only to the above mentioned test sample(s).
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3. Description of the Equipment under test and test conditions

FCC-ID: 2AVQS-17WFM25
IC: 25888-17TWFM25
HVIN: 080419R4

Firmware version:

V0.5.0.0, Wi-Fi Component: V1.1.0

Software to control EUT:

Media Tek BT Tool (Version: W1746)

Power:

4,75V —5.25V nominal 5V = via USB

Cables:

USB cable 100 cm
Cable to test adaptor 30 cm

Approx. Size (I x w x h):

(70 x 25 x 4.5) mm

Test conditions:

The “WIFI+BT Combo Module — 17WFM25” (= equipment under test —
EUT) had been tested, where applicable with test software Media Tek BT
Tool and with maximal RF-output in the following modes:

(1) Bluetooth 5.0: Tx mode GFSK 2402.0 MHz

(2) Bluetooth 5.0: Tx mode GFSK 2441.0 MHz

(3) Bluetooth 5.0: Tx mode GFSK 2480.0 MHz

(4) Bluetooth 5.0: Tx mode 1/4-DQPSK 2402.0 MHz
(5) Bluetooth 5.0: Tx mode 11/4-DQPSK 2441.0 MHz
(6) Bluetooth 5.0: Tx mode 11/4-DQPSK 2480.0 MHz
(7) Bluetooth 5.0: Tx mode 8DPSK 2402.0 MHz

(8) Bluetooth 5.0: Tx mode 8DPSK 2441.0 MHz

(9) Bluetooth 5.0: Tx mode 8DPSK 2480.0 MHz

(10) Bluetooth 5.0: Tx mode 8DPSK Hopping Mode

The tested configuration represents (based on the product specification)
with the tested operation modes the worst case.

RF Module Model Number:

17WFM25

Frequency range:

2.400 GHz — 2.483,5 GHz

Operating frequencies:

2.402 GHz — 2.480 GHz

Module Tranmission Type:

Bluetooth 5.0 (FHSS)

Modulation: GFSK /4-DQPSK 8DPSK
Data Rates: 1 MBit/s 2 MBit/s 3 MBit/s
Channel separation: 1 MHz 1 MHz 1 MHz
Number of channels: 79 79 79
ig;ﬂg:g}jjﬂg;‘nﬂgﬁ;ﬂn 50.68 dBUV/m @ 3m |50.68 dBUV/m @ 3m | 50.68 dBuV/m @ 3 m
Environmental conditions during | Ambient temperature: 20 °C
tests: Relative humitity 40 %
Atmospheric pressure 965 mbar

Antenna specification:

Model: Printed PCB Antenna

Gain: max. 0.29 dBi

Type: [] External (with accessible antenna socket)
X Internal (integrated, PCB antenna)

Test standard:

- e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C
§15.247: Operation within the bands 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz

- RSS-247 issue 02 February 2017
Digital Transmission Systems (DTSs), Frequency Hopping
Systems (FHSs) and Licence-Exempt Local Area Network
(LE-LAN) Devices
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Bluetooth 5.0

Channel List

Channel Frequency (MHz) Channel Frequency (MHz)
0 2402 42 2444
1 2403 43 2445
2 2404 44 2446
3 2405 45 2447
4 2406 46 2448
5 2407 47 2449
6 2408 48 2450
7 2409 ces ces
8 2410 70 2472
9 2411 71 2473
36 2438 73 2475
37 2439 74 2476
38 2440 75 2477
39 2441 76 2478
40 2442 77 2479
41 2443 78 2480
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4. Performed measurements and results

The complete list of measurements required in e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C
§15.247 is given below.

Test requirements:
Standard: Standard: | Test Method:
applicable: | fulfilled:
yes | no | yes | no
RSS-Gen | ANSI63.10 AC Mains Conducted Emissions
§15.207 issue 5 Section 6.2 IZ |:| & I:'
RSS-Gen ANSI 63.10 Radiated Emissions
§ 15.209 . Section 6.3 - X ] X | O
issue 5 6.6
RSS-247 | ANSI63.10 20 dB Bandwidth
§15.247 issue 2 Section 7.8.7 lZI I:l IZ I:l
RSS-247 | ANSI 63.10 Output Power of Fundamental
§15.247 issue 2 Section 7.8.5 Emissions X [ I [
RSS-247 | ANSI 63.10 Number of Operating Channel
§15.247 issue 2 Section 7.8.3 X [ X [
RSS-247 | ANSI 63.10 Carrier Frequency Separation
§15.247 issue 2 Section 7.8.2 X [ X L]
RSS-247 | ANSI 63.10 Band Edges Measurement
§15.247 issue 2 Section 7.8.6 X L] > L]
RSS-247 | ANSI63.10 Occupancy Time
§15.247 issue 2 Section 7.8.4 (Dwell time) X [ X0
RSS-Gen | ANSI 63.10 99% Power Bandwidth
issue 5 Section 6.9.3 X L] > L]

All required / applicable tests according to the following standards were performed under
Ref-No. 20/01-0031.

- e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C 815.247 with test Method according

to ANSI C63

.10-2013

-RSS-247 issue 02 February 2017 Digital Transmission Systems (DTSs), Frequency Hopping Systems
(FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices

- e-CFR data is current as of June 23, 2020

Remark: -/-
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5. Antennarequirement

Applied standards
-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart B, § 15.203 Conducted limits

Test conditions and configuration of EUT

The EUT was configured and operated with conditions as mentioned under “Test conditions” in clause 3
above.

Module has on board printed antennas with the given gain values below.

Onboard PCB Antennas Ant 0 + Ant 1

Oboard Antennas:

Gain (2.4 GHz)
Antenna Type (dBi)
PCB Onboard Ant O 3.4
PCB Onboard Ant 1 2.12

Requirements:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this section.

Usage with PCB antennas There is no external antenna, the antenna gain max =3.4dBi
User is unable to remove or change the Antenna
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6. AC Mains conducted emissions

Applied standards
-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C, § 15.207 Conducted limits
-RSS-Gen issue 05 section 8.8

Test site
Measurements of conducted emission from EUT was made in the shielded chamber (DC - 10GHz) located in
the test facility.

Test equipment and test set up
Test equipment used for conducted measurements on Mains as given in clause Test equipment of this report.
Test setup used for conducted measurements on Mains as given in clause Test setups of this report.

Detector function selection and bandwidth
In conducted emissions measurement CISPR quasi-peak- and average-detector were used.
The bandwidth of the detector of instrument is 10 kHz over the frequency range of 150 kHz to 30 MHz.

Frequency range to be scanned
For conducted emission measurements, the spectrum in the range of 150 kHz to 30 MHz was investigated.

Test conditions and configuration of EUT
The EUT was configured and operated with conditions as mentioned und “Test conditions” in clause 3 of this
report.

All modes are investigated by operating the EUT in a range of typical modes of operation, with typical cable
positions, and with a typical system equipment configuration and arrangement. For each mode of operation
and for each ac power current-carrying conductor, cable manipulation are performed within the range of
likely configurations. The highest values measured are shown in the table below. The corresponding
configuration is shown in the “Photo(s) of test setup”.

The EUT was placed on a 80 cm high non metallic table. Measurements were performed on the AC
terminals of the Host AC-Adaptor (Laptop), on neutral (N)- and live (L1)-wire had been performed.

Requirements

Frequency Range Quasi-Peak Limits Average Limits
[MHZ] [dBuV] [dBuV]
0.15-0.5 66 t0 56 "° " 56 t0 46 "° "
0.5-5.0 56 46
5.0 - 30.0 60 50

Note 1: The level decreases linearly with the logarithm of the frequency

Measurement

Measruement performed on 17.03.2020

As worst cases the mode No.: 10 with Transmitting 8DPSK in hopping mode was found and documented in

this report.
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L T

Interference Voltage

FCC Part

Cabin 1
110
the highest points found:
freg. value limit oOet.
dBuV (MHz] [(oBuV] [oBuv]
limit for Quasi Peak
100 measurement
30
80
70
60
50
40
30 H ml
20
10
0

.01

1.0 10

. & =

150 KHz - 30 MHz

15.207 / RSS-Gen

Ref .-No.: 20/01-0031

Product: Trans.-/Rec.-System

Sample: 02
Date: 17 Mar 2020

Operator: bl

Test equipment:

Rohde & Schwarz ESHS 30

Rohde & Schwarz ESH 2-75

Connected sets:

Host PC (stc)

Operating mode;

Tx BT
BOPSK
Hopping Mode
Tested on L1

RFI suppression parts:

* two dB safety margin for
type approval recommended

Result: pass [ fail

STC Germany GmbH

30 f [MHz]

(]
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Interference Voltage

acc. FCC Part
Cabin 1
110
the nighest points founc
freq. value limat det
dBuV (MHZ] [dBuV] [093uV)
44 33.65 47 .1 Aver
48 30.6 45 .4 Aver.
100
limit for Average
measurement
90
B0
70
60
50
40
30 \\
20
10
0

.01 =l

1.0 10

i =

150 KHz = 30 MHz

15.207 / RSS—-Gen

Ref.-No.: 20/01-0031
Product: Trans.-/Rec.-System
Sample: 02

Date: 17 Mar 2020

Operator: b1

Page 10 of 92 pages

Test equipment:
Rohde & Schwarz ESHS 30

Rohde & Schwarz ESH 2-Z5

Connected sets:

Host PC (stc)

Operating mode:

Tx BT
8DPSK
Hopping Mode
Tested on L1

RFI suppression parts:

¥ two dB safety margin for
type approval recommended

Result: pass [Q fail [ ]

STC Germany GmbH

30 f [MHZz]
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I T

Interference Voltage

acc. FCC Part
Cabin 1

110

the nignhest points found:

freg. value limit oOCet
dBuV (MHz] [oBuv] [dBuv]

limit for Quasi Peak
100 measurement
S0
80
70
60
50
40 m
30 [

UL

20
10
0

.01

1.0 10

7 & =

150 KHz - 30 MHZ

15.207 / RSS-Gen

Ref.-No.: 20/01-0031

Product: Trans.-/Rec.-System

Sample: 02
Date: 17 Mar 2020

Operator: b1

Test equipment:

Rohde & Schwarz ESHS 30

Ronde & Schwarz ESH 2-Z5

Connected sets:

Host PC (stc)

Operating mode:

Tx BT
80OPSK
Hopping Mode
Tested on N

RFI suppression parts:

¥ two dB safety margin for
type approval recommended

Result:

STC

30 f [MHz]

pass [ fail

Germany GmbH

(]




STC ITESTED Testreport no.: Page 12 of 92 pages

IN GERMANY 20/01-0031
Interference Voltage 150 KHz - 30 MHz

acc. FCC Part 15.207 / RSS—-Gen

Cabin 1
110
the highest points founa: Ref.-No.: 20/01-0031%
f , 1 1 d
gBuV el Bavl famsty TN Product: Trans.-/Rec.-System
48 32.6 46 .4 Aver
100 aa 23.8B 47 .2 Aver, Sample: 02
limit for Average Date: 17 Mar 2020
measurement
Operator: D1
Q0
Test equipment:
Rohde & Schwarz ESHS 30
B8O Rohde & Schwarz ESH 2-75
Connected sets
70 Host PC (stc)
60
Operating mode
50 Tx BT
80PSK
Hopping Moge
Tested on N
40
\\ AFI suppression parts
30
¥ two dB safety margin for
20 type approval recommended
6 Result: pass [N fail [ ]
STC Germany GmbH
0

.01 | 1.0 10 30 f [MHz]




TESTED
BSTC ! IN GERMANY

Test report no.:
20/01-0031

Page 13 of 92 pages

Remarks:
Composition of the measurement value:

Mvaive = Mrec + Cross + LISN¢o,

Mvawe = Measurement Value

Mrec = Reading value of test receiver

CLoss = Cable loss between Receiver and LISN
LISNcor = LISN correction factor.

Sample calculation:

40.8 dBpV = 40.1 dBuV + 0.3 dB + 0.4 dB

Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the

requirements for the Conducted Emission.
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7. Radiated emission measurements

Test site
Measurement of radiated emissions from EUT was made in the semi-anechoic chamber
SAC3 (DC to 40 GHz) located in the test facility.

Test equipment and test set up
Test equipment used for radiated measurements as given in clause Test equipment of this report.
Test setup used for radiated measurements as given in clause Test setups of this report.

Detector function selection and bandwidth
In radiated emissions measurement, an EMI test receiver that have CISPR detectors was used.

Frequency range Resolution Bandwidth
9KHz — 150kHz (Quasi Peak & Average* Detector) 200Hz
150KHz — 30MHz (Quasi Peak & Average* Detector) 9kHz

30MHz — 1GHz (Quasi Peak Detector) 120kHz

Above 1GHz (Peak & Average Detector) 1MHz

*Average Detector only in specify frequency range.

Antennas

Measurements were made using a calibrated loop antenna in the range 9 kHz — 30 MHz, as well as a
calibrated bilog antenna in the range of 30 to 1000 MHz to determine the emission characteristics of the EUT.
Measurements were also made for both horizontal and vertical polarization.

The horizontal distance between the receiving antenna and the EUT was 3 meters.

In the range of 1 GHz to 40 GHz measurements were made using a calibrated horn antenna to determine

the emission characteristics of the EUT. Measurements were also made for both horizontal and vertical
polarization. The horizontal distance between the receiving antenna and the EUT was 3 meters.

Frequency range to be scanned
For radiated emissions measurements, the spectrum in the range of 9 kHz to 40 GHz was investigated as
the highest frequency generated in the EUT is 5.825 GHz.

Test conditions and configuration of EUT

The EUT was configured and operated with conditions as mentioned under “Test conditions” in clause 3
above.

During test the EUT was operated as specified in the user manual of the EUT. For frequencies below 1000
MHz the EUT was placed on a 80 cm and for frequencies above 1000 MHz the RF Transmitter modul was
placed on a 150 cm high non metallic table placed on the turntable. The EUT was rotated and the antenna
height was varied between 1 m to 4 m to find the maximum RF energy generated from EUT. The procedure
according to ANSI C63.10:2013 is used and all modes are investigated by operating the EUT in a range of
typical modes of operation, with typical cable positions, and with a typical system equipment configuration
and arrangement. For each mode of operation, cable manipulation are performed within the range of likely
configurations. The highest values measured are shown in the table below.

As worst cases the mode No.: 10 Transmitting 8DPSK in hopping mode was found and documented in this
report.

Remarks:

-Correction factor included antenna factor and cable attenuation.

-In the frequency range 1 GHz — 7 GHz the Band Reject Filter 2,4 GHz (ID11243) was used to attenuate the
fundamental emission.
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Applied standards

-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C, § 15.209 Radiated emission limits
-RSS-Gen issue 05 section 8.9

Requirements

acc. e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C, § 15.209 Radiated emission limits

Limits Limits Limits Limits Test distance
Frequency MHz [MV/m] [dBuV/m] [MV/m] [dBuV/m] [m]
Quasi-peak Quasi-peak Average Average

0.009 — 0.090 -/- -/- 2400/F (kHz) 48.5—28.5 300
0.090 - 0.110 2400/F (kHz) 28.5-26.8 -/- -/- 300
0.110-0.490 -/- -/- 2400/F (kHz) 26.8-13.8 300
0.490 - 1.705 24000/F (kHz) 33.8-23.0 -/- -/- 30
1.705 - 30.0 30 29.5 -/- -/- 30

acc. RSS-Gen issue 05 section 8.9

Limits Limits Limits Limits Test distance
Frequency MHz [MA/mM] [dBuA/m] [MA/mM] [dBpA/m] [m]
Quasi-peak Quasi-peak Average Average

0.009 — 0.090 -/- -/- 6.37/F (kHz) -3--23.0 300
0.090 - 0.110 6.37/F (kHz) -23.0 —-24.7 -/- -/- 300
0.110-0.490 -/- -/- 6.37/F (kHz) -24.7 —-37.7 300
0.490 - 1.705 63.7/F (kHz) -17.7--28.5 -/- -/- 30
1.705 - 30.0 0.08 -22 -/- -/- 30

acc. e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C, § 15.209 Radiated emission limits
and RSS-Gen issue 05 section 8.9

Limits Limits Limits Limits Test distance
Frequency MHz [MV/m] [dBuV/m] [MV/m] [dBpV/m] [m]
Quasi-peak Quasi-peak Average Average

30 - 88 100 40 -/- -/- 3

88 - 216 150 43.5 -/- -/- 3
216 - 960 200 46 -/- -/- 3
960 - 1000 500 54 -/- -/- 3
Above 1000 -/- -/- 500 54 3

Measurements
The Measurement was performed on; 12.03.2020 and 16.06.2020
Result 9 kHz — 30 MHz

In the frequency range 9 kHz — 30 MHz the EUT had been scanned in a distance of 3 m and
the Limit were corrected to the test distance of 3 m using a factor with 40 dB/decade acc. to § 15.31 (f)(2).

Only the worst case of the X,Y and Z axis measurement is documented in this report.
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Result 9 kHz — 30 MHz

Operation Mode No.: 10. Transmitting 8DPSK in Hopping Mode

TESTED IT 3/4 —
I IN GERMANY Interference radiation (9kHz — 30MHz) STC
acc.FCC Subpart C § 15.209
Ref -No.: 20/01-0031

Operation mode: Tx BT; 8DPSK; Hopping Mode

Position X (9kHz - 150kHz)

Receiver

RBW (QPK) 200 Hz ™MT 1= EMCO-6502-E-Feld. TOF

Input 1 DC ALl 10 dB Preamp OFF  8tep TD Scan

Scan @10P Max

PASS |
PASS |

10 HHeit Check '
|Line Fee-9KHZ - 30MHz 3m

100 kHz

130 dBpv/m
a |-- MHz_3rm LN

—_—

120 deuv/m : -

110 dBpv/m

100 deyv/m

a0 C‘IBLN;’I'H

80 dBpv/m

70 dBuv/m

60 dBuv/m

FU-CB

i ik a \l-\_Jl\_.‘_,

Start 9.0 kHz Stop 150.0 kHz
Position: X
Detector
QP
Frequ. Level Margin Limit Result
[MHz] [dBpVim] to Limit [dBpV/m]
[dB]
OkHz -
150kHz - =20 - pass
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BTESTED IT 3/4

IN GERMANY Interference radiation (9kHz — 30MHz)
acc.FCC Subpart C § 15.209

BEHSTC

Ref -No.: 20/01-0031
Operation mode: Tx BT; 8DPSK; Hopping Mode

Position X (150kHz — 30MHz)

Receiver

&)

RBW (QPK) O kHz ™MT ls EMCO-6502-E-Feld. TDF
Input 1 DC_ Att 10 dé Preamp OFF Step TD Scan

Scan @10P Max

Limit Check | | | 1 MHPASS
i Ferok L. , ! 'ASS
oo g FEGARE fpHziam | | | Pa

10 MHz

LUl OBV

.

90 dBuv/m

a0 dipv/m

70 dognr e

60 dBpv/m

S0 dBuv/m

40 depv/m

30 dBpv/m

o

20 dBpv/m

Start 150.0 kHz

Stop 30.0 MHz

Position: X
Detector
QP
Frequ. Level Margin Limit Result
[MHz] [dBpV/m] to Limit [dBpV/m]
[dB]

150kHz-
30MHz - =20 /- pass
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Summery result for frequency range 9 kHz - 30 MHz to show combliance with RSS-Gen limits:

Freq M?/aaslﬂged Conversion to Limit Margin
. : : Note 1
Function @ 3m magnetic field @ 3m Result
[MHz] [dBuV/m] [dBuA/m] [LA/m] [dBpA/m] [MA/m] [dB]
0.009 — 77 -
0.490 <50.0 <-15 -I- 123 -I- >20 Pass
Transmitting 0.490 — 22.3 -
1.705 <47.0 <-45 -/- 1.5 -/- >20 Pass
1.705 - 30 <38.0 <-135 -/- 18 -/- >20 Pass

Note 1: Converstion E-field to H-Field:
X [dBuV/m] — 51.5 =y [dBpA/m]

Converstion [dBpA/m] in [uA/m]
10 ~ (y [dBpA/m] / 20) = z [WA/m]

Remarks:
Composition of the measurement value (Freq.-range < 30 MHz):

MVaIue = MRec + CLoss + AFRec

Mvawe = Measurement Value

Mrec = Reading value of test receiver

Closs = Cable loss between Receiver and Antenna
AFrec = Antenna factor.

Sample calculation:
38.2dBuVv =18.3dBuv +0.1dB + 19.8 dB

All emissions in the frequency range 9 kHz — 30 MHz are at least 20 dB below the relevant limit.
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Result 30 MHz — 1000 MHz

Operation Mode No.: 10. Transmitting 8DPSK in Hopping Mode
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Remarks:
Composition of the measurement value (Freq.-range 30 MHz — 1000 MHz):

Mvaive = Mrec + Cross + AFRrec

Mvawe = Measurement Value

Mrec = Reading value of test receiver

CLoss = Cable loss between Receiver and Antenna
AFgrec = Antenna factor.

Sample calculation:
38.7 dBuV = 18.3 dBuV + 0.6 dB + 19.8 dB
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Result 1 GHz -7 GHz

Operation Mode No.: 10. Transmitting 8DPSK in Hopping Mode

BTESTED IT 5/6 HAST

IN GERMANY Interference radiation -h-—- S c
acc. to FCC § 15.209 / RS5-Gen

Ref-No.: 20/01-0031

Product: Transmitting/Receiving System

Sample: 02

Date: 12.03.2020

Operator: Bl pass fail

Remarks: Result: [ []

Operation mode: Tx BT / 8DPSK / Hopping Mode

Receiver

B

ITE6=-1-6GHZ.TDF
Step TD Scan

RBW (EMI) 1 MHz ™MT 1ls
Input 1 AC ALt 0 dBé Preamp OFF

Scan @1Av Max@2Pk Max

Limit Check PASS

Line IT56-1-7GHT-PEAK-FCC-BT PASS
ag dBingErse— oAV oY e .I'I
80 dByuv,/m |
[T56-1-7GHZ-PEAK-FCC-BT : | 1
AU LB T
60 dBuv/m

FEHZ-&-FCC-BT

TS6-1-75
I LBV

40 dBuv/m

¥

10 depv/m

TF

Start 1.0 GHz

Stop 7.0 GHz

Polarisation: V

Detector Detector

Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin Limit Result
[GHz] [dBuV/m] to Limit | [dBuVv/m] [GHz] [dBuv/m] | to Limit | [dBuV/m]

[dB] [dB]
48800 50,68 332 54.00 pass 1-7 +- >20 74 pass
4,9060 50,66 3,34 54,00 pass
4,8600 4946 4,54 54,00 pass
48680 48,21 -5,79 54,00 pass
4,9500 45,63 -8,37 54,00 pass
£.9988 39,40 -14,60 54,00 pass
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TESTED IT 5/6 —
I IN GERMANY Interference radiation STC
acc. to FCC § 15.209 / RSS-Gen
Ref.-No.: 20/01-0031

Operation mode: Tx BT / 8DPSK / Hopping Mode

[[spectrum )

Receiver

=)

RBW (EMI} 1 MHz MT 1s ITS6-1-6GHz. TDF

Input 1 AC  Att 0 dB Preamp OFF Step TD Scan

Scan @1Av Max@2Pk Max

Limit Check PASS
Line ITS6-1-7GHI-PEAK-FCC-BT PASS
90 dBw‘EmTI‘l’ | | L1 ALvl L 0T W 1
2l
[
80 dBuv/m
ITS6-1-7GHZ-PEAK-FCC-BT
U LBV
60 dBuv/m
[T56-1-7GHZ-AY-FCC-BT || |
B II l k | W) '|Ir\_-"' Adrs e
ol . N
40 dByV/m bt - {
b i wed M A LA e MW
3 dBpv/m AT
dBpv/m
10 dBpv/m
I'f
Start 1.0 GHz Stop 7.0 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin Limit Result
[GHz] [dBpV/m] to Limit [dBpVim] [GHz] [dBpV/im] to Limit | [dBpv/m]
[dB] [dB]
4,8560 43,90 10,10 54,00 pass 1-7 -+ >20 74 pass
69238 39,52 14,48 54,00 pass
65,9923 39,44 -14,56 54,00 pass
57373 38,22 -15,78 54,00 pass
6,5233 38,22 15,78 54,00 pass
65,1430 38,08 -15,92 54,00 pass

No further significant emission found above 7GHz
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Remarks:
Composition of the measurement value (Freq.-range 1 GHz — 7 GHz):

MVaIue = MRec + CLoss + AFRec - GAmp

Mvawe = Measurement Value

Mgrec = Reading value of test receiver

Closs = Cable loss between Receiver and Antenna
AFrec = Antenna factor.

Gamp = Gain Amplifier

Sample calculation:
39.7 dBuV = 53.01 dBpV + 0.9dB + 24.19 dB -38.4 dB

Result 7GHz — 40GHz

All emissions in the frequency range 7 GHz — 40 GHz are at least 20 dB below the relevant limit

Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the Radiated Emissions.




TESTED Test report no.:
BSTC b trmany 20/01-0031 Page 24 of 92 pages

8. Operation within the band 902-928 MHz, 2400-2483,5 MHz and
5725-5850 MHz

Applied standards
-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C §15.247
-RSS-247 issue 2

8.1. 20 dB Spectrum Bandwidth Measurement

Applied standards
-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C §15.247 (a) (1)
-RSS-247 issue 2 Section 5.1 (a)

Limit
The minimum 20 dB bandwidth shall be at least 25 kHz.

Test equipment and test set up
Test equipment used for conducted measurements as given in clause Test equipment of this report.
Test setup used for conducted measurements as given in clause Test setups of this report.

Description

The bandwidth is measured at an amplitude level reduced from the reference level by a specified ratio. The
reference level is the level of the highest amplitude signal observed from the transmitter at the fundamental
frequency. Once the reference level is established, the equipment is conditioned with typical modulating
signal to produce the worst-case (i.e. the widest) bandwidth.

Measurement

The Measurement was performed on:; 03.03.2020
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Lowest Operating Frequency - GFSK
(Muttiview | spectrum (D[ spectrum2 (- [ spectrum3 (-] (=]

Ref Level 20

SWT 419 ys (~8.2 ms)

* RBW 104
VBW 504

ALt
D3af1] 123 de
916.60 kM2
10 c&m Mif1] % dHim
240183520 GH2
0 di +
M
[\ Ay, afl N
10 chiern— 4 . Lo TR VA 4
i /]
A A'd | [\
-20 dBm o AR
T . { _'r,'»-,',,if == 1§ A‘__’IL‘ "‘
s S/ 'V MA
30 B 17 N
N VUV
nA W | fl
s i Al
30 Berr N 17
.‘..'.“ \ n\/ \, J(‘\ o
socem—pl ¥ "1 P
¥ ' \ ‘_". | -\
,v’J / J | "J l} n
Jo ek o
CF 2,402 GHz_ 1001 pts 250.0 kiz/ Span 2.5 MHz
2 Marker Table | | Jj
Irc | Y- Function Function Result
ML ‘lbfﬁ‘?ﬁ'f GHz - -3.It{§ld%m
M2 -. 2.4015554 GHz -23.60 dBm
D3 [ 916.6 kHz 0.83 dB
Channel Frequency [MHz] 20 dB Bandwidth [kHz] Limit [kHz] Result
0 2402 916.6 25 Pass
Middle Operating Frequency - GFSK
[ Mutiview | spectrum spectrum2 (%) spectrum3 -] [ = |
* RBW 10&H:

Att

Ref Level 20,00 cBm
30 d8

2 ms)

SWT 419 ys (~8

VBW 50

kHz  Mode Auto FFT

D3f1] 0.78 dB
116.60 kM
10 ci&m Mifi} 2.49% dHmd
244083520 GH2
O di .
I
ATV T AP TRV
10 clim— T I L R -
FL '!"‘
'Il / |V " |
-20 dém o b
i1 .23 900 iitee | ol — Aol
aln/ V1
-30 Em I\ AY Al v | W—
|'|I Y Uy I|
Y V I
-40 e o v \‘H‘. q
.'0.‘; W Iy ‘»_ | ‘“" |
-50 dam—pi3t 1 - '|‘~.I ’ LA
] JV | Vi .
fl |"' / " | I\"."
Y. A
,_Agy'-)l.li " “ '_",‘
CF 2,441 GHz _ 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table |
| Function | Function Result J
o el aadest s e 298 e
M2 1 2.4405554 GHz -23.48 dBm
D3 [ 916.6 kHz 0.78 dB
Channel Frequency [MHZz] 20 dB Bandwidth [kHz] Limit [kHz] Result
39 2441 916.6 25 Pass
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Highest Operating Frequency - GFSK

(;J] Spectrum 3 1:1

[ Multiview {Spmm m 2
Ref Level 20.00 cBm " RBW 10 kM=
AL SWT 419 ys (~8.2 ms) VBW 30 kH:  Mode Aute FFT
naf1) 1821 dH
I16.60 k2
10 cBm 5] 3.07 diny]
247983520 GH2
O dirvr
M :
AT RTATA! J
10 o T B B
N Vo
f\Iwv |
-20 dém SCASREL ! —
T e Sy
A { Y1/ L
-30 cléen = ”"“' ! - m\[
.‘“" . A I
-4 2 [ ' Al
1) LRV,
AN W\ A JV \ Aody
B0 e = e bt ..‘,‘ oy . LA
/ \ | \ v
o / ) | '”gJ"l
,_,WNA' L: Il‘-‘7
CF 2,48 GHz 1001 pts 250.0 kHz/ Span 2,5 MHz
2 Marker Table |
dype | Ref L Tec | XV L Y-V, | Function | Function Resuit n
M1 1 2.‘798%@"2 -3.82 dBm
M2 i 2.4795554 GHz -23.84 dBm
D3 M2 t 916.6 kHz 0.81 dB
Channel Frequency [MHZz] 20 dB Bandwidth [kHz] Limit [kHz] Result
79 2480 916.6 25 Pass
Lowest Operating Frequency - /4 DQPSK
[Multiview | spectrum ()| spectrum2 (- | spectrumz (| |= |
Ref Level 20,00 cBm * RBW 10 kHz
ALt 30d8  SWT 419 ys (~8.2 ms] VBW 30 iHz  Mode Auto FET
D3f1] Q.15 de
1.27370 MM
10 c&m Mifti} § 652 dHey
240216480 GH2
od 1
. Y
B \ Vi AN [\
10— L |
WY\ v vl VA f U oy Wi v ')‘\'r/ " ‘L"'.u
-20 e ,x,‘.;i‘" ["Y hl
O Uy -
-30 cEm _,l AN
I'J 1’4‘
40 MBerr 5 l‘.
',“.‘ “w { H' \ \ f\ A
TR ILANA Al \ s g N
B ViYL P BALTRYE
RAAR L f 4! ) O
A™ | \
AB-dam ;,\T )
CF 2,402 GHz _ 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table ]
Ldype | Ref | are | . X-Value. L Y- | Function | Function Result J
ML ! Jﬁ'ﬁ&% GHz - .%m
M2 1 2.4013457 GHz -24.50 dBm
D3 M2 1 1.2737 MHz -0.15 dB
Channel Frequency [MHz] 20 dB Bandwidth [kHz] Limit [kHz] Result
0 2402 1273.7 25 Pass
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Middle Operating Frequency - r/4 DQPSK
[Muttiview | spectrum  (5)] spectrum 2 (5[ spectrum3 (| l» |
Ref Level 20,00 cBm * RBW 10 kHz
Att 3098  SWT 419 ys (~8.2 me) VBW 30 kHz  Mode Auto FET
n3f1) 0.57 dB
1.26870 MM
10 cB&m Mifi} 3.6 7 -dHeny
24810823270 GH2
0O di
.'
die——] S ) (R 50 1 70V L T |
10 cdam j" TR "j. ¥ l\‘r'f s " -|‘7 IV W T A
o/ wi\/ W/ v v v | v I"'l"
20 dem A : 1’y
. Y- !
-30 Em ;l ' )
J W
~40 SBer ,‘I ! :
YW 1/ Wi T
VAN A ML \ \[Aa M\ A
50 cem—pfim e
A / 'R} 1 v I," 5,... \
‘G‘b’&_.n‘ L ;‘.'
CF 2,441 GHz _ 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table |
Aype | Ref | Trc | | Function | Function Result ]|
ML x&% Y#J m
M2 -. 3.4403482 GH? -23.66 dBm
D3 M2 1.2687 MHz 0.57 dB
Channel Frequency [MHZz] 20 dB Bandwidth [kHz] Limit [kHz] Result
39 2441 1268.7 25 Pass

Highest Operating Frequency - /4 DQPSK

[ Multiview {m ()| spectrum2 (= )| Spectrum 3 x:l [=]
RefLevel 200 * RBW 10 kM=
AL (~8.2 me) VBW 30 kH:  Mode Auts FFT
PEIR| ).48 dH
1.26870 MM
10 cBm Mifi] 415 diny
247983520 GHz2
O dir ™
X
|‘ Ii Vi A \
10 g TP v il .']If 1 LY §‘,| \ (W \ X n
J I“'nl' ‘o" .Il ) 2 In! Vv I‘ "‘w’ i 'j ‘?" "\-l }I,\ A
lﬂ“v’ v " .I}Ilw,
-20 clm oy A5
—— e
-30 B .‘ 111'-"
; Iy
‘IJ l‘
-40 cEm -' =
AN | | JI "" \l |" “r A
50 Ao ettt L iy FAT WL
N ..'l,' ‘ x/' i Vi V1 \/1
VY v { ) \

. Ilz.‘ | ' }“.‘l
‘nﬁ\?f- R
CF 2,48 GHz 1001 pts 250.0 kHz/ Span 2,5 MHz
2 Marker Table |
_LM_L_-E.QLL.|E_1_.~. 1 YV, | Function | Function Result._____|

M1 4‘799511596.@"2 -3.1
M2 i 2 4793482 GHz -24.06 dBm
03 M2 t 1.2687 MHz 0.48 dB
Channel Frequency [MHz] 20 dB Bandwidth [kHz] Limit [kHz] Result
79 2480 1268.7 25 Pass
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Lowest Operating Frequency - 8DPSK
[Multiview | spectrum (D) spectrum2 [~ | spectrum3z | [ = |

* RBW 10&Hz

RefLevel 20
ALt SWT 419 ps (~8.2ms)  VBW 30 kHz  Mode Auto FFT
M2[1] 27.34 dim
0141560 GH2
10 cB&m Mifi} 3.6/0-dHeny
240183520 G2
0 dR
X
f\ h
[ Ky
10 chin— i g :"m.n_f’\‘"“*" k ' m‘ y Lh 1 |
| (SRR T v ¥ VY v (YA J
A i v J ¥ J | \| Il
-20 dBm YU 4 48 A
_ o ,I Wi
[ |
30 cBm T T
1 )
40 SBerr v T
| ‘ I‘. \V ‘,_u",,' , |
,;.1 [0 | | ““ 'li'| f
<50 e VT W
VY VA | \n\ [ Vi Wi
v T v v 1 .
:‘b(’e}n" “)‘ 5
CF 2,400 GHz _ 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table |
m; | | | Function | Function Result ]|
ML -l ?&? - %m
M2 : 2.4014156 GHZ -22.34 dBm
D3 M2 1 1.2038 MHz -0,60 dB
Channel Frequency [MHz] 20 dB Bandwidth [kHz] Limit [kHz] Result
0 2402 1203.8 25 Pass

Middle Operating Frequency - 8DPSK
[Muttiview | spectrum ()] spectrum 2 (5[ spectrum3 (| =l

Ref Level 20.00 cBm * RBW 10 &Mz
AL 30d8  SWT 419 us (~8.2ms]  VBW 30 kH: Mode Auts FFT
na[1) 1.79 d8
1.20630 MM
10 cBm Mifi] 344 dimy]
244083520 GH2
O dinr -
Y
| K
i [N ‘/'I J |I A |
e : i ) A <“ y VY v \ / l‘vr ~‘“ y \ ', ) M ,".
TATH ' I VWA,
-20 dBm Iz AL
-~ f
SR o ]
-30 clem . lw
._'! "v,
f |
-4l cBm ~of 1
W Vi
\ | 4 |
WA ' ‘. \s
50 citem b oSl f O ba ol iy
vy R i W |
> AN J “ y \ \
EYUWARY v A
-50"%m i :
CF 2,441 GHz 1001 pts 250.0 kHz/ Span 2,5 MHz
2 Marker Table |
Aype | Ref | drc | . Il X | Function | FunctionResult._____|
Mt 4!1‘ Qéﬂsm“ GHz -3.i%m
M2 i 2 4404131 GHz -24.56 dBm
D3 M2 t 1.2063 MHz 1.79 dB
Channel Frequency [MHz] 20 dB Bandwidth [kHz] Limit [kHz] Result
39 2441 1206.3 25 Pass
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Highest Operating Frequency - 8DPSK

[ Muttiview | spectrum ()] spectrum2 (= || Spectrum 3 1:1 |» |
RefLevel 20.00 cBm " RBW 10 kM=
Att 43 SWY 419 us (~8.2 ms]  VBW 30 kH:  Mode Auts FFT
naf1] 1.10 dB
1.208580 MH 2
10 cBm UE3! b4 Al
247903520 GH2
O dir ')
Y
|| l; A\ A N\
10 e r i f gt ; 3
h A MY TV VAR m A
WA MoV WA
-20 cm t g
g 7 Ty
T —<7 ‘ i
-30 ol I‘ | Ix
‘-.' Vi
| |
-4l cBm T
{ f Y 'n"“‘ 5
1‘1" ,“ ‘¢ | 4n .I’,
50 it :L . 2 i Pt i Yyt '-k
{ 1 “n";" RAY b \ f Vi YV |
" N v' o \ 2
-Ytradam = ] .“1"
CF 2,48 GHz 1001 pts 250.0 kHz/ Span 2,5 MHz
2 Marker Table |
ype | Ref | 1rc | XY . L X Val | Function | Function Result "
Mt < 2.47985)%;:— GHz -4.43 dBm
M2 i 2.4794131 GHz -25.10 dBm
D3 M2 t 1.2088 MHz 1.10dB
Channel Frequency [MHZz] 20 dB Bandwidth [kHz] Limit [kHz] Result
79 2480 1208.8 25 Pass
Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the 20 dB Bandwidth.
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8.2. Output Power of Fundamental Emissions
Maximum Peak Output Power

Applied standards
-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C §15.247 (b) (1)
-RSS-247 Issue 2 section 5.4 (b)

Limits for Peak Output Power of Fundamental (EIRP)

For FHSS in the 2400 — 2483.5 MHz Band the maximum peak output power shall not exceeded the following
limits:

For frequency hopping systems employing at least 75 hopping channels: 1 Watt

For frequency hopping systems employing less then 75 hopping channels: 0.125 Watt

The e.i.r.p shall not exceed 4 Watt.

Test equipment and test set up
Test equipment used for conducted measurements as given in clause Test equipment of this report.
Test setup used for conducted measurements as given in clause Test setups of this report.

Description

For the conducted measurement, the RF output of the EUT was connected to the Analyzer. All the
attenuation or cable loss will be added to the measured maximum output power.

The results are recorded in Watt.

Measurement

The Measurement was performed on: 03.03.2020
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Lowest operating frequency — GFSK
[ Multiview | spectrum (%) spectrum2 [~ | spectrum3 | |

At

Ref Level 20.00

Bm

5 SWT 1.01 ms

» RBW 2 iz
VBW 5 M-z

Mode Auto Sweap

Mif1]

1.59 dBm

240190410 AHz

~10 cBm

50 cim

A0 ey *

-40 dBm

-50 B

~60 oy

[CF 2,302 GHZ

1001 pts

600.0kHz/

Span 6.0 MHz

Middle Operating Frequency — GFSK

Att

* RBW 2 Mriz
VBW S M-z

[ Multiview | spectrum (= | spectrum 2
Ref Level 20,00 dBm
3048 SWT 1.01 ms

[ spectrum 3

Mode Auto Sweap

Mif1]

31.76 dBm
082620 GH.

0 dhme 4

~10 <Bm

‘fh e

=30 Bm

40 B ’

o0 *

-60 cBm

CF 2,441 GHz

1601 pis

500.0 kHz/

Span 6.0 MHz
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Highest Operating Frequency — GFSK

L:J] Spectrum 3

[ Muttiview | spectrum - | spectrum 2

» RBW 2 iz

Mode Auto Sweap

Ref Level 20.00 cBm
) 48

SWT 1.01 ms

VBW 5 M-z

Mi[1]

2980820 GH2

9 dHs

L0 cBm

“20 cam

A0 e

-40 dBm

0 Beny
-60 cBm
CF 2,48 GHz 1001 pts 600.0 kHz/ Span 6.0 MHz |
Maximum output power conducted measurement - GFSK
Reading of Cable o
Channel Fr(?lt\q/luHezr;cy Analyzer Loss Output Power Limit Result
[dBm] [dB] [dBm] [mW] [dBm] [mW]
0 2402 3.59 1.2 4.79 3.01 21 125 Pass
39 2441 3.76 1.2 4.96 3.13 21 125 Pass
78 2480 3.39 1.2 4.59 2.88 21 125 Pass
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Lowest operating frequency — mw/4-DQPSK

'_nuluvuw l Spectrum

Ref Level 20,00 cBm
ALt o SWT

L0 B

12| spectrum 2

| - | spectrum 3

* RBW 2 Mriz

1.01 ms  VBW S5 MHz  Mode Auto Sweap

Mif1]

.14 dHn

W2 12590 GH.

0 dim !

10 R

-20 B

<30 RBm

A0 Bt *

o0 m .

-60 cBm

CF 2,402 GHz

1001 pts

600.0 kH_Z/

Span 6.0 MHz

Middle Operating Frequency — m/4-DQPSK

[Muttiview | spectrum ()| spectrum 2

Ref Level 20,00 cBm
ALt L SWT

Lo dem

* RBW 2 Mriz

[ spectrum 3

1.01 ms  VBW S5 MHz  Mode Auto Sweap

Mif1]

6.26 dBn

11390 Mz

0 dim !

-10 cam—

-20 B

<30 B

A0 Bert '

o0 m .

-60 cBm

CF 2,441 GHz
—e—

1001 pts

600.0 kH_Z/

Span 6.0 MHz
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Highest Operating Frequency — m/4-DQPSK

[ Muttiview | spectrum - | spectrum 2

L:J] Spectrum 3

Ref Level 20.00 cBm

)48 SWT 1.01 ms

» RBW 2 iz
VBW 5 M-z

Mode Auto Sweap

Mi[1] %89 dHs
18012590 GH2

L0 cBm

A0 e

-40 dBm

-60 cBm

CF 2,48 GHz

1001 pts

Maximum output power conducted measurement - /4-DQPSK

Reading of Cable T

Channel Fre&tency Analyzger Loss Output Power Limit Result
[MHZ] [dBm] [dB] [dBm] [mW] [dBm] [mWw]

0 2402 6.14 1.2 7.34 5.42 21 125 Pass

39 2441 6.26 1.2 7.46 5.57 21 125 Pass

78 2480 5.88 1.2 7.08 5.11 21 125 Pass
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Lowest operating frequency — 8DPSK
V_Hulm l Spectrum I:I[m 2: qwma L'-‘l | |

Ref Level 20,00 cBm * RBW 2 Mriz
Att d8  SWT 101 ms  VBW S MHz  Mode Auto Swesp

Mi[1] 6.47 dBm

VWOZ00600 GH.

L0 ey

O dim .

10 cRm—

-20 B

-30 Bm

40 B 4

o0 .

-60 cBm

600.0 kHz/ Span 6.0 MHz |

CF 2,402 GHz 1001 pts

Middle Operating Frequency — 8DPSK
[Multiview | spectrum (=] spectrum2 (5[ spectrum3 (]| |= |

Ref Level 20,00 cBm » RBW 2 Mriz
Att g8 SWT 101 ms  VBW S MHz  Mode Auto Swesp

Mi[1] 6.59 dHm
1100600 GHz

O dime- . — -
- e

“11) A e —

-20 B

~30 Bm

40 B ' 4

o0 m 1 4

-60 cBm

CF 2,441 GHz 1001 pts 600.0 erz/ Span 6.0 MHz
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Highest Operating Frequency — 8DPSK

| _nJ] Spectrum 3 (3

| | spectrum 2

[ Multiview -Is»ctmm

» RBW 2 Mriz

Reflevel 2000 4

Att

VBW S -z

Mode Auto Sweat

18000600 G

10 &m —
0 B
)
CF 2,48 GHz 1001 pts 600.0 kHz/ Span 6.0 MHz
Maximum output power conducted measurement - 8DPSK
Reading of Cable Output P Limit
Channel Analyzer Loss Result
[MHZ] [dBm] [dB] [dBm] [mw] [dBm] [mw]
0 2402 6.47 1.2 7.67 5.85 21 125 Pass
39 2441 6.59 1.2 7.79 6.01 21 125 Pass
78 2480 6.19 1.2 7.39 5.48 21 125 Pass
Calculated EIRP:
Output Power
Channel Fr?lt\q/li'ezr;cy Output conducted EIRP
[dBm] [mW] [dBm] [mW]
0 2402 7.67 5.85 7.96 6.25
39 2441 7.79 6.01 8.08 6.42
78 2480 7.39 5.48 7.68 5.86
Formula: [Conducted RF power] + [Antenna gain] = [EIRP]
Antenna Gain: max. 0.29 dBi

Results

requirements of Output Power of Fundamental Emissions.

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
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8.3. Number of Operating Channel

Applied standards

-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C §15.247 (a) (1) (iii)
-RSS-247 issue 2 Section 5.1 (d)

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

Test equipment and test set up
Test equipment used for conducted measurements as given in clause Test equipment of this report.
Test setup used for conducted measurements as given in clause Test setups of this report.

Description

Frequency range Bandwidth

2.4 GHz — 2.4835 GHz (Peak Detector) RBW: 100 kHz
VBW: = RBW

Measurement

The Measurement was performed on: 03.03.2020

GFSK: 79 of 79 Channel
[ Multiview l Spectrum 1 I I

Ref Level 20.00 ¢Bm * RBW 100 bz
At 30 d8  SWT 1.02ms  VBW 300 kHz  Mode Auto Swesp
1 Frequency Sweep

M2{1] 2.10 dHs
24800000 AHe
10 dém Mi[1l 2446 dBom,

2.4020000 GH2

r‘so dam |

~60 cim \l

2.4 GHz 1001 pts §.35 MHz/ 24835 GHz

2 Marker Table

LI Bel LI | X-Value i Y-V | Function | Function Resutt._|
M1 1 2.402 GHz 2.46 dBm

M2 t 2.48 GHz 21
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m/4-DQPSK: 79 of 79 Channel

MultiView r~?l Spectrum 1 | |
* RBW 100 kr=

Att ‘“v‘J" SWT 1.02 ms  VBW 300 kHz  Mode Auto Sweap
M2{1] 2.466 dBm
2. 4800000 GH2
10 cien . Mi[1}4 1.57.dBm
2.4020000 GHz
o hmARANAKRNARA R nhf’-h”rl*hr’h P"" ﬁ”h JARAARNAAAARAKAARRARAARLANLARNA . nfm %
'ﬂ"']‘i"a-\:l/kt‘b VTV TVYVTVIUVYVEREY v “‘1.1 R RTIRY SyYVvViyvy -,JIT‘VL*'TY"&.J"(\M,X\ 1,.”]
LlLf,,
-30 <Bm
0 B

0 cn ‘
| \
fan o . 1 Y
-60 cBm b
2.4 GHz 1001 prs 8,35 MHz/ 2.4835 GHe
S 1

% Mm e u:_l_..

s Rel |1 . Y-Value | Fungtion | FunctionResult. |
M1 2. 402 GHz 1.5717‘5-
M2 1 2.48 GHz 2.66 dBm

8DPSK: 79 of 79 Channel

MultiView r~?l Spectrum 1 | |

Ref Level 20,00 cBm * RBW 100k
ALt 30d8  SWT 1.02ms  VBW 300 kHz  Mode Auto Swesap

M2{1} 2.47 dBm
2. 4800000 GH2
Mif1}3 7240 dBay

10 e .
2.4020000 GH2

o BLARHNAA K1) NUAAAIARAARD L s ah AARARRAAAN A AAAAMAR SRR AL Rt A Mn«.,s"
"‘"XKUT"!\\H LA LY _|llJ.|',\"‘AU.~,,\ﬂ\v)\' ‘TJ“JU:L"-. VAR NARALVAA I YUY

L. )

) )

LaD citen -
[ ,

-60 cam

2,4 GHz 1001 prs 8,35 MHz/ 2.4835 GHe

2 Marker Table n;_l_,

Type.| Rel LT Y-Value | Fungtion | FunctionResult |
o 3.403 Gz 330 dBm
M2 1 2,48 GHz 2.67 dBm

1

Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the Number of Hopping Frequencies.
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8.4. Channel Center Frequency

Test Requirements
Frequency hopping system in the 2400-2483.5MHz band shall use at least 79 (Channel 0 to 78) non-
overlapping channels.

The EUT operates in according with the Bluetooth system specification within the 2400 - 2483.5 MHz
frequency band. RF channels for Bluetooth systems are spaced 1 MHz and are ordered in channel humber k.
In order to comply with out-of-band regulations, a lower frequency guard band of 2.0 MHz and a higher
frequency guard band of 3.5 MHz is used.

The operating frequencies of each channel are as follows:

First RF channel start from 2400MHz + 2MHz guard band = 2402MHz
Frequency of RF Channel = 2402+(k+1) MHz, k = 0,...,78 (Channel separation = 1MHZz)

8.5. Carrier Freguency Separation

Test Requirements
-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C §15.247 (a) (1)
-RSS-247 issue 2 Section 5.1 (b)

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.

Test equipment and test set up

Test equipment used for conducted measurements as given in clause Test equipment of this report.
Test setup used for conducted measurements as given in clause Test setups of this report.

Description

Frequency range wide enough to capture the peaks of two adjacent channels.
(Peak Detector)

Limits

GFSK:
The measured maximum bandwidth* 2/3 = 916.6 kHz * 2/3 = 611.1 kHz

/4 DQPSK:
The measured maximum bandwidth * 2/3 =1273.7 kHz * 2/3 = 849.1 kHz

8DPSK:
The measured maximum bandwidth * 2/3 =1208.8 kHz * 2/3 = 805.9 kHz

Measurement

The Measurement was performed on: 03.03.2020
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Lowest Operating Frequency — GFSK

MultiView t.—Bl Spectrum

RefLevel 10,00 cBm

5 dkm— .

0 alm 13

(@D spectrum 2

| - | spectrum 3

=]

=

* RBW 10 &Mz

ALt 2038 SWT 419 ys (~8.0ms]  VBW 30 kHz

Mode Auto FET

o2y | 005 di

| 1.00100 MM
P 2 kLo
Mif1] 5.2 7 dim
240183770 GH2

-5 c2m

A

[ "If“u' 'I \
]l f W 144

-10 cBm

U| 7

~15 cim

-20 B

-25 1i|

=30 B

-35 d&

-40 cm
A

—ksmm + "rl

lllll f'

Cf 2. lO?SGHI

1001 pts

300.0 kHz/

Span 3,0 Mz

|2 Marker Table

D2 M1 :

M1 2.40 8 7&”2

1.001

-'S'Y‘W- .

Fungtion. | FunctionResuit |

Middle Operating Frequency — GFSK

‘Multiview | spectrum (5] Spectrum 2

RefLevel 10,00 cBm

L [T v

0 almy 13

Att 2038 SWT 419 ys (~8.0ms]  VBW 30

[ spectrum 3

* RBW 10&Hz

Mode Auto FET

D2[1] | Q.77 da
) MH
7 dém
2 ;HVHI- 170 GH2

’*'I lll!‘.]l

m i

|

Wt

~15 Bm + ‘

-20 B

-25 ]“

=30 B T

-35 8

=40 cler

-45 cam

1001 pts

300.0 kHz/

Span 3.0 Mz

CF 2.9405 G{u :
2 Marker Table

M1
D2 ML 1

Y-V |

Fungtion

Function Result. "

z.ﬁéﬁ?ﬁim N

1.001 MHz

-6.17 dBm
0,77 d8
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Highest Operating Frequency — GFSK

[Muttiview | spectrum ()] spectrum 2.

(;J] Spectrum 3

RefLevel 10.00 cBm

Att 20 d5  SWT

5 divmy

419 ys (~

8.0 ms)

* RBW 10 &M=z
VBW 30 Hz:

Mode Auts FET

n2[1] .84 dH

0 gBm

1.00 100 MH 2
T LA
MI[1] £.84 dBs
247883470 GH:z

§ dem

J“: NN i‘
W'}"Wl
| I

15 m

-20 &m %J

r Y W\ a I', [
'&:u

vy J{W{L\M

~25 dem

-30 cBm

."rl Pl
J‘L ,'

CF 2,4795 GHz

1001 pts

300,0 KHz/

Span 3,0 MH2

2 Marker 1able
Jﬁlzc_l,acu_l.m_l_

D2 vl

m——. 3 ;
2.4788347 GHz
1.001 MHz

'

|

Eunction |

Y-Value
-4.84 dBm
0.83 dB

Function Resutt._|

Summary of Channel seperation measurements — GFSK

Tested Channel

Channel seperation [kHz]

Limit = 2/3 BW [kHz]

Result

Lowest

1001

>611.1

Pass

Middle

1001

>611.1

Pass

Highest

1001

>611.1

Pass
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Lowest Operating Frequency — /4 DQPSK

‘Multiview | spectrum (D[ spectrum2 (| spectrum 3 L= |
Ref Level 0.00 ¢Bm - RBW 2 kiz T
At 10d8  SWT 2.1 ms(~21 ms]  VBW SkHz  Mode auto FFT
Mi[1] | 12,80 dBm
240216130 GHz
TS p2[1] 0.13 d8
1.00100 MH:
10 B
|
15 L
L
n o &“ " i } 'QI']“!I 1
1 1 ] \
5 | U"]}(NWM ‘ |
R — T - Jj | r
0 -M—~i¥ - e | e
35 cim IR
CF 2,4025 GHz 1001 pts 300.0 kHz/ Span 3.0 Mtz
2 Marker Table - - -
G A X | Eunction | Function Result._|
M1 z -12mm
D2 Mt 1.001 MHz -0.13 dB
Middle Operating Frequency — /4 DQPSK -
Multiview fi__ — ;@Spectrumz ‘z][ |__| 3 I I
Ref Level 0.00 2Bm - RBW 2 khz
Att 10d8  SWT 2.1 ms(~21 ms]  VBW SkHz Mode Auto FFT
n2[1) 0.5 de
1.00100 MH 2
-5 i Mif1] 12.71 dBm
244016130 GH2
10 e

IULI‘U M |lk 0T
j“! QM} ) I

CF 2.4405 GHz 1001 pts 300.0 KHz/ Span 3.0 MIiz |
2 Marker 1able - - -
| Function | FunctionResutt._|
M1 z - - m
o2 Mt 1.001 MHz 0.15dB
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Highest Operating Frequency — /4 DQPSK

‘Multiview | spectrum ()| spectrum 2.

@] Spectrum 3

Ref Level 0.00 cBm * RBW 2 kiMz
ALt 10d8  SWT 2.0 me(~21 ms)  VBW SkHz  Mode Auto FET
D2[1) 029 da
1.00 100 MH2
& e Mif1] 13.14 diim
247916130 GHe
10 cim

a1

—r—

CF 2.4795 GHz

1001 pts

300.0 klrie'/

Span 3.0 Mi i)

2 Marker Table

v P—
M1 ]
D2

MHz 0.29 dB

_— . SRR W— U~ i Function. | FunctionResult |
z.i‘iﬁ%{"f GHz -ﬁx.‘xva dBm
M1t 1 1.001

1

Summary of Channel seperation measurements — mw/4 DQPSK

Tested Channel

Channel seperation [kHz] Limit = 2/3 BW [kHz] Result
Lowest 1001 >849.1 Pass
Middle 1001 >849.1 Pass
Highest 1001 >849.1 Pass
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Lowest Operating Frequency — 8DPSK

MultiView t-jl Spectrum

RefLevel 0.00 cBEm

* RBW 2 kiMz

Att 10dB8  SWT 2.1 me(~21 ms]  VBW 3kHz  Mode futo FET
‘ U'.’[ 1] | 001 de
| 1.00100 MMz
-5 s M1 1785 diny
2.40184070 GHe
-10 o = .
15 dam \ % 4 _AI 4
H‘. lf |
- v LA I
! iU | M
R T A
-25 B - "]u“ 'h | 1yl g !
UL T T
30 o J L l
i i
35 ﬂm—‘w ,
A0 By~
| |
a5 m im
CF 2.4025 GHz 1001 pts 300.0 kMz/ Span 3.0 Mz
2 Marker Table o l - S ”]
€ y- Fungtion Function Result.
M1 1 2. 8407 GHz -lzgﬂ%m
D2 Mt 1 1.001 MHz -0.01 dB
Middle Operating Frequency — 8DPSK -
‘Multiview | Spectrum ;_ISpectrum 2 () spectrumz (-] [« ]
RefLevel 0.00 cBm * RBW 2 kitz
Att 10d8  SWT 2.1 ms(~21 ms]  VBW SkH: Mode Auto FFT
pz2[1] | 0.09 di
| 1.00100 MH2
M= 1272 diny

—

f e ——
—
=
—
%. =
—
=

243984070 GH2
| ]
‘\

f *F%JI‘*IL" !
|

p

D2 Mt 1.001 MHz

Type | Rel | Trc | E-y. - | F-yﬂﬁ |
M1 ] 2. 8407 GHz -12.7 m

0.09 dB

A0 Bert -

a5 dm

CF 2.4405 GHz 1001 pts 300,0 kHz/ Span L0 Mz

2 Marker Table o -
Fungtion FunctionResult |
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Highest Operating Frequency — 8DPSK

(Multiview | spectrum  C)spectrum2 (=] spectrums | L~ ]
Ref Level 0.00 2Bm - RBW 2 WMz
Att 10d8  SWT 2.1 ms(~21 ms]  VBW SikHz  Mode auto FFT
Mi[1] 12,97 dBm
247884070 GH2
-5 iy D217 004498
1.00100 MH2
-10 Bt ‘
-15 g8m ,I +—
| ‘ I ‘ l ]
%M"’i" i e Ly
UML) T T
2% cem ! ,‘ 1
1
0 em
15 Bm
40 B
45 B
\
CF 2,4795 GHz 1001 pts 300.0 kiHz/ Span 3.0 M2
2 Marker 1able ) l N ) ‘ ) ]
LIme | Bel L Tre | X-Value, 3 Functi ——
M1 1 2.4788407 GHz "_‘-'i‘zj.“‘ogf dBm —— " _
02 Mt 1 1.001 MHz -0.04 dB
Summary of Channel seperation measurements — 8DPSK
Tested Channel Channel seperation [kHz] Limit = 2/3 BW [kHz] Result
Lowest 1001 > 805.9 Pass
Middle 1001 > 805.9 Pass
Highest 1001 >805.9 Pass
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8.6. Band-Edges Measurement / Out of Band Emissions

Applied standards
-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C §15.247 (d)
-RSS-247 issue 2 Section 5.5

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall
be at least 30 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power. Emissions which fall in the restricted bands, as defined in §15.205 Restricted Bands of
operation as well as in restricted bands of the RSS-Gen Issue 5 (see Section 8.10 Restricted Frequency
Bands) and must also comply with the radiated emission limits specified in §15.209 Radiated emission limits
as well as the limits specified in RSS-Gen Table 5.

Test equipment and test set up
Test equipment used for Band Edge measurements as given in clause Test equipment of this report.
Test setup used for Band Edge measurements as given in clause Test setups of this report.

Description
For restricted Bands:
The Emission must comply with the radiated emission limits. Measured with Average and Peak detector.

For non restricted Bands:

The band edge is measured at an amplitude level reduced from the reference level by a specified ratio. The
reference level is the level of the highest amplitude signal observed from the transmitter at the fundamental
frequency.

The measurements are initially carried out according to the requirements for restricted bands, as these
requirements are more stringent. If the limit value is exceeded in a non-restricted band according to the
restricted band specifications, the measurement is repeated again with requirments for non restricted bands
in order to prove the conformity.

Note: It was not necessary to carry out a re-test for non restricted band requirments for the tested EUT.
Detector function selection and bandwidth
For the measurement, an EMI test receiver that have CISPR peak detector as well as average detector were

used.

Band Edge for restriced Band

Frequency range: Bandwidth

See measurement graph RBW: 1 MHz
VBW: 3 MHz

Band Edge for non resticted Band

Frequency range: Bandwidth

See measurement graph RBW: 100 kHz

VBW: 300 kHz

Measurement

The Measurement was performed on: 18.06.2020
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TESTED
I IN GERMANY Bandl:tgﬁnission STC

according to
FCC §15.247, R55-247, FCC §15.209 RSS5-Gen

Ref -No.: 20/01-0031

Product: Transmitting/Receiving System

Sample: 02

Date: 18.06.2020

Operator: Bl pass fail
Remarks: Result: [ []
Operation mode: BT CH.78; BDPSK; High Edge

Receiver @)] ?I
RBW (EMI) 1 MHz MT 1s IT56-1-7GHz ohne Amp.. TOF

Input 1 AC Attt 0dB Preamp OFF Step TD Scan

Scan @lav Max@2Pk Max

ITS6-Lidt CRaBK-WLAN-2-4GHZ_FCC.LIN PASS ML[1] 96.64 dBpY/m

120 ngﬁ:ﬁza 1 Foay el an a9 a0 In oo 0.000 s S 49nno00000 G-z

Ling IT56-1-6GH7-PEAK LAN-2-4 |PASS

110 dBuv/m

100 depv/m it

a0 depvim

&0 dBpvim

70 dBuv/m \
|

60 dBuv/m

ity 4 [ ¢
. ; J 4 | == s . B
SEER T R e = SR T, l - = SN WSS, T —— " S

30 dBuv/m

30 dBu‘.Iffm

Start 2.433 GHz Stop 2.533 GHz

Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Resuit Frequ. | Level Margin | Limit Result
[GHz] [dByvim] to Limit | [dBuvim] [GHz] [dBuv/m] | to Limit | [dBpV/m]
[dB] [dB]
2.4843 42,80 -11,20 54,00 pass 2.4840 54,94 -19,06 74,00 pass
2,5100 42,43 -11,57 54,00 pass 2,4933 54 45 -19,55 74,00 pass
2.5095 42,40 -11,60 54,00 pass 2,5095 54,23 19,77 74,00 pass
24873 42,36 -11,64 54,00 pass 25113 54,01 -19,99 74,00 pass
2.4900 41,90 -12.10 54,00 pass
25158 41,81 -12.19 54,00 pass




Test report no.:
20/01-0031

TESTED
BSTC ! IN GERMANY

Page 48 of 92 pages

TESTED FCC 3 —
I IN GERMANY Band edge emission STC
according to
FCC §15.247, R55-247, FCC §15.209 RSS-Gen
Ref -No.: 20/01-0031

Operation mode:

BT CH.78; 8DPSK; High Edge

Receiver @]

(=

RBW (EMI) 1 MHz ™MT 1s
Input 1 AC  Att 0de Preamp OFF Step TD 5can

IT56-1-75Hz chne Amp..TDF

Scan @1lav Max@2Pk Max

[TS6-LiRFHOREAK-WLAN-2-4GHZ_FCCLIN  [pAss M1[1] 97,63 dBpY/m
120 UHW,&-.".'“& b e e e 0.000 s 2480000000 GHz
Ling ITS6-1-6GHZ-PEAK LAN-2-4 |PASS
110 dBpv/m
100 depvim "1
a0 dBuvim {A
80 dBpv/m
70 dBpv/m '
\|
60 dBuv/m '1
B Y W R Tl T e o . - B B e - e L —
S0 dBpYm \H-
20 dau\flfm
Start 2.433 GHz Stop 2.533 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Result
[GHz] [dBpVim] to Limit | [dBuV/m] [GHz] [dBuvim] | to Limit | [dBpvim]
[dB] [dB]
2.4840 42,45 -11,55 54,00 pass 2.5103 54,20 -19,80 74,00 pass
2,5100 42,24 -11,76 54,00 pass
2,5095 42,22 -11,78 54,00 pass
2,4865 41,89 12,11 54,00 pass
2,5058 41,70 -12,30 54,00 pass
2,5140 41,68 -12,32 54,00 pass
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|TESTED FCC 3 —
IN GERMANY Band edge emission STC
according to
FCC §15247 RSS-247, FCC §15.209 RSS-Gen
Ref -No_- 20/01-0031

Operation mode:

BT CH.O; BDPSK; Low Edge

Input 1 AC Att

Receiver -I‘@]

RBW (EMI} 1 MHz ™T
0dB Preamp OFF

=)

1=

ITEG-1-7GHz ohne Amp..TDF

Step TD Scan

Scan @1Av Max@2Pk Max

L irrbil Check

120 Hbpwimss—1-5
lir1l.- IT56-1-6

110 dBuv/m

100 depv/m

90 depv/m

80 dBpv/m
Z“SE\—'_-:'iSHZ-: ELk-

70 dBpv/m

60 dBu\{;’m

= g
50 dBUV/m———

PASS D2[2] 38.48 dB
SR A e e e o 0.000 s -9.500000 MHz
IHZ-PEAK-WLAN-2-4 |PASS M1[2] 94.45 dBpV/m
0.000 s 2.402000000 GHz
F
IY‘
LaMN-2-4GHZ FCC.LIN
%
AN-2-4GHZ_FCC LIN ry ! i
| PSP TR PR S S e R | n'u\ i ety L
| WY N
Y -, S R E el \‘,1 P P

30 dBu’\‘;fm

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: V

Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpVim] to Limit [dBuVim] [GHz] [dBpV/im] | to Limit | [dBuV/m]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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|TESTED FCC3 -
IN GERMANY Band edge emission STC
according to
FCC §15.247, RSS-247 FCC §15.209 RSS-Gen
Ref-No.: 20/01-0031

Operation mode:

Input 1 AC Attt

RBW (EMI} 1 MHz ™T
0de Proamp OFF

Receiver "@']

BT CH.O; 8DPSK; Low Edge

=]

1s

ITE6-1-7GHz ohne Amp..TDF

Stop TD Scan

Scan

@ lav Max@2Pk Max

L ir1+il Check PASS D2[2] 44.51 dB
120 Hbpe FRS6-1-S8HZ-AV-WiAN-2-4CL Ipace 0.000 s -7.000000 MHz
Ling ITS6-1-6GHTZ-PEAK LAN=-2-4 |PASS M1[2] 97.99 [1I'.||'v'_-’|||
0.000 s 2.402000000 GHz
110 dBpv/m
100 depv/m M,,l
a0 dBpv/m vﬂl
80 dBuv/m i
ITS6-1-6GHZ -PEAK-WLAN-2-4GHZ_FCC.LIN '
I
70 dBpv/m
60 dBuv/m
IT56 6GHT -AV-WLAN-2-4GHZ? FCC LIN ba |
T T . e v far oA
50 dBuv/m
30 dBu\-lffm F
Start 2.343 GHz Stop 2.443 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpV/m] to Limit | [dBpVim] [GHz] [dBpvim] | to Limit | [dBuVim]
[dBE] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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JTESTED FCC 3 T T
IN GERMANY Band edge emission s C
according to
FCC §15.247, RS5-247 FCC §15.209 RS55-Gen

Ref-No.: 20/01-0031

Operation mode: BT; Hopping 8DPSK; High Edge
Receiver @'] 'y I
PBW (EMI} 1 MHz MT 1z ITEE-1-7GHz ohne Amp.. TOF

Input 1 AC Att

0 de Preamp OFF Step TD Scan

Scan @lAv Maxo
[T56 Liﬁ:ﬁllfrﬁ &K

2Pk Max

iz0 HB'R" hee=1-5
Ling ITS6-1-6

LAN-2-4GHZ_FCC.LIN_ |PASS
EHZ-AV-WILAN-2-4CHNASS
iHI-PEAK LAN-2-4 |PASS

110 depv/m

100 dBpv/m
iy

L

20 dByv/m

70 dBuv,m
a0 dBuv,/m
L__.--%.__W___._ R e Y, | Ea e ISP
S0 BV, m Lw
40 dBpv,m - E——— ]
an dry |\.i',|"l'ﬁ TF
Start 2.433 GHz Stop 2.533 GHz
Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Resuit Frequ. Level Margin | Limit Result
[GHz] [dBpVvim] to Limit [dBpV/m] [GHz] [dBuVim] to Limit [dBpV/im]
[dB] [dB]
25098 4234 -11,66 54,00 pass all emissions are 10dB below limit pass
2,5095 4223 11,77 54,00 pass
24843 4218 11,82 54,00 pass
24865 42,11 -11,89 54,00 pass
2,5143 41,69 12,31 54,00 pass
2,5308 41,61 -12,39 54,00 pass
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RTESTED FCC 3 -
IN GERMANY Band edge emission STC
according to
FCC §15247 RSS-247 FCC §15.209 RSS-Gen
Ref -No.: 20/01-0031

Operation mode:

BT; Hopping 8DPSK; High Edge

Input 1 AC Att

F4

Receiver

RBW (EMI) 1 MHz MT

@]

1ls

ITEE-1-7GHz ohne Amp..TOF

0 dB Preamp OFF Step TD 5can

ITS6 Lin:.illr‘:hm",k

Scan @1av Max@=2Pk Max

120 b imse—1-£
Ling ITS56-1-6

LaM-2-4EGHE_FI LIM PASS
T e ame & Sam eSS
iHI-PEAK-WLAN-2-4 |PASS

110 dBpv/m

100 depv/m

80 dBpv/m

70 dBu\.‘ffm
60 dBuv/m
50 dBu\.‘ffm L—’\—
a1 dBu\.‘f m e — k]
20 dauxlf,fm
Start 2.433 GHz Stop 2.533 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Result
[GHz] [dBpV/m] to Limit | [dBpv/m] [GHz] [dBpVim] | to Limit | [dBuVim]
[dB] [dB]
24840 42 38 11,62 54,00 pass 24843 54,11 -19.89 74.00 pass
2.5098 42 25 -11,75 54,00 pass
2 5085 42 17 11,83 54,00 pass
2.4903 41,69 12,31 54,00 pass
2 4835 41,66 12,34 54,00 pass
2 5150 41,65 12,35 54,00 pass
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BTESTED FCC3 o
IN GERMANY Band edge emission STC
according to
FCC §15.247, R§5-247, FCC §15.209 RSS-Gen
Ref-No.  20/01-0031

Operation mode:

BT; Hopping 8DPSK; Low Edge

Input 1 AC Attt

RBW (EMI) 1 MHz MT

Receiver -i@]

=)

ls

ITEE-1-7GHz ohne Amp. . TOF

0dé Preamp OFF Step TD Scan

Scan @ 1lav Max@2Pk Max

linbil Check

120 by mss—1-s8HE
Ling ITS6-1-6

110 dBpv/m

100 dBpv/m

a0 dBpv/m

80 dBpv/m
Z_iﬁ-L-fiSHZ-: Efk-
70 dBpv/m

60 dBpv/m
ITS5-1-6GHZ-

~ )
S50 dBpvim

PASS D2[2] 45.83 dB
AN -WEAN-2-4CH T PAES 0.000 s -42.250000 MHz
iHI-PEAK LAN-2-4 |PASS M1[2] a9g.78 dBpV/m
0.000 s 2.442000000 GHz
W11
o
LAaM-2-4iGHZ FCC,LIN
A \WILAN-Z-4GHZ FCC LT DR
I, TV SN I N

30 damlf,fm

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: V

Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBuvim] | to Limit | [dBuV/m] [GHz] [dBuVim] | to Limit | [dBuV/m]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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TESTED FCC3
I IN GERMANY Band edge emission STC

according to
FCC §15247 RSS-247 FCC §15.209 RSS-Gen

Ref.-No.: 20/01-0031
Operation mode: BT; Hopping 8DPSK; Low Edge

Receiver -il’@] vy
RBW (EMI) 1 MHz MT is ITEA-1-7GHz ohne Amp..TOF
Input 1 AC  Att 0 deé Preamp OFF Step TD Scan
Scan @1Av Maz@2Pk Max
L ir'+il Check PASS D2[2] 45.83 dB

120 Hbpw iRSs—-s6HE-AV LA D oL nscC 0.000 s -42.250000 MHz
linr! ITa6=1-6GHI-PEAK-WLAN-2-4 |PASS M1[2] 98.78 dBpPV/m
0.000 s 2. 442000000 GHz

110 dBuv/m
M1
100 depv/m — v

S0 dBpv/m

a0 dBu\{;‘m

[T56-1-6GHZ-PEAK-WLAN-2-4GHZ _FCC.LIM
[
70 dBpv/m

60 dBuv/m
ITS6-1-5GHZ -2V WLAN-2-4GHZ_FCCLIN D}

A
50 dBuv/m

30 dBu".If,fm - Fi

Start 2.343 GHz Stop 2.443 GHz

Polarisation: H

Detector Detector

Average Peak
Frequ. Level Margin | Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBuV/m] | to Limit | [dBpVim] [GHz] | [dBuVim] | to Limit | [dBuVim]

[dB] [dB]

all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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Page 55 of 92
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BTESTED FCC 3 —
IN GERMANY Band edge emission s I c
according to
FCC §15.247, RSS-247, FCC §15.209 RS5-Gen
Ref.-No.: 20/01-0031
Operation mode: BT CH.78; n/4 DQPSK; High Edge
Receiver @] T
RBW {EMI) 1 MHz ™MT 1= ITEG-1-7GHz ohne Amp.. TOF
Input 1 AC  Att 0ds Preamp OFF Step TD Scan
Scan @1lav Max@2Pk May
ITS6-LARHERGEK-WLAN-2-4GHZ_FCC.LIN PASS
120 HBW"EEE Sl ALl LIl AR o | 4_@4__mp
Ling ITS6-1-6GHT-PEAK LAN-2-4 |PASS
110 depv/m
100 dBuv/m
90 dBuv/m F' '
80 dBuv/m
70 dBpv/m
60 dBuv/m \Ii
S0 dBpv/m i I — R SR B B
M\f ._ ‘L&J L—»\‘-
W—J/ b e L A ——ba e e ]
30 dBu‘.I’,r‘m
Start 2.433 GHz Stop 2.533 GHz
Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBuV/m] to Limit [dBuV/m] [GHz] [dBpvim] | to Limit | [dBpV/m]
[dB] [dB]
2.5095 42 57 11,43 54,00 pass all emissions are 10dB below limit pass
2 5100 4239 -11,61 54,00 pass
2,4840 42,24 -11,76 54,00 pass
25165 41,86 12,14 54,00 pass
2,5135 41,86 -12,14 54,00 pass
2,4893 41,81 -12,19 54,00 pass
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BTESTED FCC 3 —
IN GERMANY Band edge emission STC
according to
FCC §15.247 RSS-247 FCC §15.209 RSS-Gen
Ref -No_: 20/01-0031

Operation mode:

BT CH.78; n/4 DQPSK; High Edge

Receiver @] vy
RBW (EMI} 1 MHz MT 1ls ITEG-1-7GHz ohne Amp.. TOF
Input 1 AC  Att 0de Preamp OFF Step TD Scan
Scan @1av Maz@2Pk Max
ITS6-LiRfHERGRK WLAN 2 9GHZ_FOCLIN T [PASS
120 dbp Fhse—-etHE-AV AN -2 P ASES
Ling ITS6-1-6GHI-PEAK-IWLAN-2-4 |PASS
110 I:IB|.iWrn
100 dBpvim
| |
an dBu\u",-'rn
80 dBu\-",frn
70 dBpv/m
| |
60 dBuv/m :ll
| 1
e e B M V| \ e [ SV PR
S0 dBpwsm
T T kf\«——';_u_w_—-—amhw
30 dBu’\.lf,-'m —
Start 2.433 GHz Stop 2.533 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBuv/m] to Limit | [dBpVim] [GHz] [dBuvim] | to Limit | [dBuVim]
[dB] [dB]
2 5095 42 68 11,32 54,00 pass all emissions are 10dB below limit pass
2,5098 42,40 11,60 54,00 pass
2 4853 42,23 11,77 54,00 pass
25300 41,84 12,16 54,00 pass
24870 41,75 12,25 54,00 pass
2 5048 41,69 12,31 54,00 pass
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BTESTED
IN GERMANY

FCC3

according to
FCC §15247 RSS-247, FCC §15.209 RSS-Gen

Band edge emission

BESTC

Ref -No.: 20/01-0031

Operation mode: BT CH.0; m/4 DQPSK; Low Edge

-~

Receiver '*@]

(%)

RBW (EMI} 1 MHz M™MT 1=

IT56-1-7GHz ohne Amp.. TDF

Input 1 AC Att 0deg Preamp OFF Step TD Scan

Scan @ 1Av Max@2Pk Max

L irrbil Check PASS

D2[2]

120 BB ISt i s B e O LS e

Ling ITS6-1-66GHZ-PEAK-WWLAN-2-4 |PASS

0.000 s
M1[2]
0.000 s

38.31 dB
-10.500000 MHz
05.52 dBpV/m
2.401750000 GHz

110 dBuv/m

100 dBuv/m

=

a0 depvim

80 dBu\.:’fm
[TS6-1-6GHZ-PEAK-WLAN-2-4GHZ _FCC.LIM

[
70 dBpv/m

80 dBuv/m
TS6-1-6GHZ-AV-WLAN-2-4GHZ_FCC,LIN

SR R L T AT T e el Bt e e T o e
50 ABpV/ M e [
MWWW L*- e — d
a0 dau\.lffm F
Start 2.343 GHz Stop 2.443 GHz
Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Resuit Frequ. Level Margin | Limit Result
[GHz] [dBpvim] to Limit [dBpV/m] [GHz] [dBuV/im] to Limit | [dBuVim]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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TESTED FCC3 =
I IN GERMANY Band edge emission STC
according to
FCC §15.247, RSS-247, FCC §15.209 RSS-Gen
Ref -No.: 20/01-0031

Operation mode:

BT CH.O; = /4 DAPSK; Low Edge

Receiver -il*@]

(Z]

RBW (EMI) 1 MHz M™MT 1s
Input 1 AC Aftt 0 dB Preamp OFF Step TD Scan

ITE6-1-7GHz ohne &mp.. TDF

Scan @lAv Max@2Pk Max

[——

Linjit Check PASS M1[2] 05.42 dBpV/m
120 Ubpe 56~ 1-68HZ-AV-WIAN-2-4CH INASS 0.000 s 2.401750000 GHz
Ling ITS6-1-6GHI-PEAK LAN-2-4 |PASS D2[2] 41.92 dB
0.000 s -7.000000 MHz
110 dBpv/m
100 dBpv/m G
¥

a0 depv/m

L

80 dBuv/m

[T56-1-6GHZ-PEAK-
T
70 dBpvim

LAN-2-4GHZ_FCC.LIM

e

60 dBUV/m

30 depv/m
|

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: H

Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpV/m] to Limit [dBpWim] [GHz] [dBpVim] to Limit [dBuVim]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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| TESTED FCC 3 —
IN GERMANY Band edge emission STC
according to
FCC §15247, RSS-247, FCC §15.209 RSS-Gen
Ref-No..  20/01-0031

BT ; Hopping n/4 DQPSK; High Edge

Operation mode:

Fa

Receiver @]

(=

RBW (EMI) 1 MHz MT 1ls
Input 1 AC  Att 0dg Preamp OFF Step TD Scan

ITEE-1-7GHz ohne Amp.. TDF

Scan @1Av Max@2Pk Max

IT56 [,i-ﬁ:.i“{'}hu{\,k LAN-2-4GHZ_FCC.LIN PASS Mi[2]
120 BEuw i ss——a e A D C L s 0.0D0 s

Ling ITS6-1-6GHT-PEAK-WWLAN-2-4 |PASS D2[2]
0.0D0 s

94.20 dBpV/m
2.433000000 GHz
0.00 dB

0 Hz

110 depv/m

100 depv/m

&80 dBpvim

70 dBpvim

60 dBpvim \'1
|

S0 dBpv/m

\JMMMW

40 dBpv/m

20 dBpv/m L
|

Start 2.433 GHz

Stop 2.533 GHz

Polarisation: V

Detector Detector

Average Peak
Frequ. Level Margin Limit Resuit Frequ. Level Margin | Limit Result
[GHz] [dBu\v/m] to Limit | [dBpV/m] [GHz] [dBuV/m] | to Limit | [dBuv/m]

[dB] [dB]
2 4840 42,35 -11,65 54,00 pass 25105 54,15 -19,85 74,00 pass
2,5008 4234 11,66 54,00 pass
2.5095 42,27 11,73 54,00 pass
2 ABTO 41,88 12,12 54,00 pass
25140 41,68 12,32 54,00 pass
25213 41,59 12,41 54,00 pass




Operation mode:

BT ; Hopping /4 DQPSK; High Edge

o~

Input 1 AC  Att

Receiver

RBW (EMI} 1 MHz MT
0dé Preamp OFF Step TD Scan

®|
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BTESTED FCC3 -
IN GERMANY Band edge emission STC
according to
FCC §15247, RSS-247, FCC §15.209 RSS-Gen
Ref.-No.: 20/01-0031

(=

1=

ITEE-1-7GHz ohne Amp.. TOF

Scan @1Av Max@Z2Pk Max

ITSE-LifAft CREOK-WLAN-

120 Hbwwy ifis6—1-6+&
Ling ITS6-1-6

110 dBuvfm

a0 depv/m

70 dBpv/m

60 dBpY/m

50 dBpv/m

FGHZ_FCC.LIN PASS M1[2] 96.47 dBpV /m
i [ e 0.000 s 2.433000000 GHZ
IHZ-PEAK-WLAN-2-4 |PASS D2[2] 0.00 dB
0.000 s DHz
W (i W,

|

Ill
L PR SRR WY, ST VNPT DN P
L‘MW%M‘—

40 dBpvim

a0 dBu‘ulf,-"m

Start 2.433 GHz

Stop 2.533 GHz

Polarisation: H

Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpV/m] to Limit | [dBpV/m] [GHz] [dBuvim] | to Limit | [dBuvim]
[dB] [dB]
2 5098 42 41 11,59 54,00 pass all emissions are 10dB below limit pass
24845 4238 11,62 54,00 pass
2,5095 42 22 11,78 54,00 pass
25148 42 02 -11,98 54,00 pass
248393 41,82 12,18 54,00 pass
2,5043 41,71 12,29 54,00 pass
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|TESTED FCC3 -T-
IN GERMANY Band edge emission STC
according to
FCC §15.247, RS5-247, FCC §15.209 RSS-Gen
Ref-No.: 20/01-0031

Operation mode:

BT ; Hopping = /4 DQPSK; Low Edge

Input 1 AC  Att

Receiver -i‘@]

RBW (EMI) 1 MHz MT

=)

1=

ITES-1-7GHz ohne Amp.. TOF

0GB Preamp OFF Step TD Scan

Scan @lav Maz@:2Pk

Max

| irubil Check PASS D221 a45.95 dB
120 Hbpw FRS6-1-66HZ- AV AN-2-4CL INASS 0.000 s -12.500000 MHz
linl.- ITS6-1-6GHZ-PEAK-IWLAN-2-4 |PASS M1[2] 93.80 dBpV/m
0.000 s 2.408250000 CHz
110 dBp/m
100 dBpv/m
M1
L 4
LA A - -
80 dBpv/m
:‘36—'_--:IGH:-:E£\K- L&M-2-4GHZ_FCC.LIN
70 dBpvym
60 dBuv/m -
ITS6-1-6GHZ-AV-WLAN-2-4GHZ FCC.LIN . ‘ﬁ }
S0 dBpv/m
MMW{W‘L—-
30 dBpv/m F
|
Start 2.343 GHz Stop 2.443 GHz
Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin | Limit Result | Frequ. Level Margin | Limit Result
[GHz] [dBuVim] | to Limit [dBpVim] [GHz] [dBuV/m] | to Limit [dBpVim]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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TESTED FCC3
I IN GERMANY Band edge emission STC

according to
FCC §15.247, RSS-247, FCC §15.209 RSS-Gen

Ref.-No.: 20/01-0031

Operation mode: BT ; Hopping n/4 DQPSK; Low Edge
Receiver -i@] vy I
RBW (EMI) 1 MHz ™MT 1s IT56-1-7GHz ohne amp.. TDF
Input 1 AC  Att 0 de Preamp OFF Step TD Scan
Scan @lav Max@2Pk May
Linjit Check PASS M1[2] 98.34 dBpV/m
120 s AR S6-1-60HZ-AV-SlAR-2 401 Inace 0.000 s 2.443000000 GHz
Ling ITS6-1-6GHZ-PEAK-WLAMN-2-4 |PASS D2[2] 15.17 dB
0.000 s -43.750000 MHz
110 dBuv/m
100 dBpw/m
| IO, - i~
80 By lwf\a_mh‘mﬁ fﬁﬂ f
a0 deuv/m
ITS6-1-6GHZ-PEAK-WLAN-2-4GHZ_FCC.LIN
|
70 dBpv/m
60 dBpv/m
ITSE-1-6GHZ-AV-WLAN-2-4GHZ_FCC.LIN D3
50 dBpv/m
‘im'—_IJ Mﬂ_‘_’w-———ﬁFWWJ
30 dau\,lffm - F
Start 2.343 GHz Stop 2.443 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBuVim] to Limit | [dBpvim] [GHz] [dBuv/m] | to Limit | [dBuVim]
[dB] [dB]

all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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BTESTED FCC 3 —
IN GERMANY Band edge emission STC
according to
FCC §15.247, R55-247, FCC §15.209 RS5-Gen
Ref-No.: 20/01-0031
Operation mode: BT CH.78; GFSK; High Edge

F

Receiver

RBW (EMI) 1 MHz MT
Input 1 AC  Att

©]

1z

ITE6-1-7GHz ohne Amp. . TDF

0 dé Preamp OFF Step TD Scan

ITS6-LHRfIHERBEK-WLAN-2-4GHZ_FCC.LIN

o I o L Y LA

Scan @1Av Max@Z2ZPk Max

120 Hbww is6—1-6
Ling ITS56-1-6

110 deyifm

100 dBuW/m

iHI-PEAK

WLAN-2-4

PASS
AP — = S T
PASS

90 dBuv/m

80 dBuv/m

70 dBuv/m

60 dBuv/m

50 dBuv/m——

VAN

30 dBpwv/m
|

Start 2.433 GHz

Stop 2.533 GHz

Polarisation: V

Detector Detector

Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin Limit Result
[GHz] [dBuv/m] | to Limit | [dBpVim] [GHz] [dBpv/im] | to Limit | [dBuV/m]

[dB] [dB]
2 5098 4234 -11,66 54,00 pass 25178 54,02 19,98 74,00 pass
2,5095 42,29 -11,71 54,00 pass
2 4840 4224 -11,76 54,00 pass
2,4865 41,72 12,28 54,00 pass
25153 41,70 -12,30 54,00 pass
2,5315 41,66 12,34 54,00 pass
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TESTED
I IN GERMANY Bandl::g::enission STC

according to
FCC §15247, RS5-247, FCC §15.209 RS55-Gen

Ref-No.: 20/01-0031

Operation mode: BT CH.78; GFSK: High Edge
Receiver @] vy
RBW (EMI) 1 MHz MT 1s ITS6-1-7GHz ohne Armp..TOF
Input 1 AC  Att 0de Preamp OFF Step TD Scan
Scan @lav Maxz@2Pk Max
ITS6E ;'m:.iugﬁggk LAN-2-4GHZ_FCC.LIM PASS
120 HEpw Afis6-1-66HZ-AV-MHlAN 2 401 Inace
Ling ITS6-1-6GHZ-PEAK LAN-2-4 |PASS
110 dBpvw/m
100 depy/m
a0 dBpv/m
80 dBpv/m
70 depvm
60 dBLv/m \
|
M It S el e e W R S —y it R e P i
S50 dBpimm
20 deyvim et i, e e S [T
30 dBu\-lf,frn -
Start 2.433 GHz Stop 2.533 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Result
[GHz] [dBuV/m] to Limit [dBuVim] [GHz] [dBpVim] to Limit | [dBpVim]
[dB] [dB]
2.4840 4232 -11,68 54,00 pass 25005 54,15 -19,85 74,00 | Pass
25008 4222 11,78 54,00 pass 2 5098 54,04 -19,96 74,00 | Pass
2.5095 42 05 -11,95 54,00 pass
25150 41,86 12 14 54,00 pass
24870 41,80 -12,20 54,00 pass
25235 41,69 -12.31 54.00 pass
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N aeR oveem HSTC
IN GERMANY Band edge emission -’E_
according to
FCC §15247 RSS-247, FCC §15.209 RSS-Gen
Ref-No.: 20/01-0031
Operation mode: BT CH.0; GFSK; Low Edge

RBW (EMI} 1 MHz MT 1=
Input 1 AC At

0 dB

Receiver -I’@]

(=)

Preamp OFF Step TD Scan

ITE5-1-7GHz ohne Amp..TDF

Scan @1Av Max@2Pk Max

L irrbil Check

110 dBpv/m

100 depv/m

120 HEp ARS6-1-6BHE

90 dBpv/m

80 dBuv/m

Z_iﬁ-L-fIGHZ-: EAK-WLAMN

70 dBpv/m

60 dBu\;I‘fm
[T26-1-60H,

e P U

S0 dBpv/m

PASS D221 as.70 dp
A AR D T 0.000 s -9.000000 MHz
Ling ITS6-1-6GHI-PEAK-WLAN-2-4 |PASS M1[2] 95.88 dBpV/m
0.000 s 2.402000000 GHz

G

-2-4i3H7 _FCC.LIM
U;
7 oA NLAN -2 -4GHE FCI o, \
SR s T ST P e — Ty I P e i

. ——t—— ] k—\_,_.._/‘/‘v-’\\/\\r’-\\m‘-\__._a_«-«_

30 dBu\{;"m

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: V

Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin Limit Resulit
[GHz] [dBuvim] | to Limit | [dBpV/m] [GHz] [dBuVim] | to Limit [dBpV/im]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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|TESTED FCC3 -
IN GERMANY Band edge emission STC
according to
FCC §15247 RSS-247 FCC §15.209 RSS-Gen
Ref-No:  20/01-0031

Operation mode:

BT CH.O; GFSK; Low Edge

Input 1 AC Att

Receiver "@]

RBW (EMI} 1 MHz ™MT

=]

1=

ITE5-1-7GHz ohne Amp..TDF

0dB Preamp OFF Step TD Scan

Scan @1lAv Maz@Z2ZPk Max

L ir'+il Check
120 by he6-1-6

Ling ITS6-1-6

110 dBpv/m

100 dBpv/m

a0 dBpv/m

80 dBuv/m

[TS6-1-6GHZ-PEAK-

I
70 dBpv/m

PASS M1[2] 96.66 dBpY,/m
b HE-AV-WiAN-2-1GHPASS 0.000 s 2.402000000 GHz
sHI-PEAK-WWLAN-2-4 |PASS D2[2] 43.78 dB
0.000 s -3.000000 MHz
(%]
4
LAN-2-4GHZ_FCC.LIM

&0 dEIl.I\{,I’m

[Py P N—y
S50 dBuv/m

L L AL

=20 depv/m
J |

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: H

Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpV/m] to Limit | [dBpVim] [GHz] [dBuVim] | to Limit | [dBuV/m]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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RTESTED
IN GER

Ref-No.:

Operation m

Input 1 AC

oo [{STC

MANY Band edge emission -
according to

FCC §15.247, RSS-247, FCC §15.209 RSS-Gen
20/01-0031
ode: BT, Hopping GFSK; High Edge
Receiver @'] vy |
PBW (EMI} 1 MHz MT 1= ITEE-1-FGHz ohne Amp. . TDF

Att

0 dé Preamp OFF Step TD Scan

Scan @1av Max@2Pk Max

[TS6-LiARHORGEEK-WLAN-2-4GHZ_FCC

LIM PASS

120 HEpwins
Ling ITS

. L N ]
a==x —pp=

b-1-6LHZL

Ag_LirM ARI_TN_ AL
Sy =Sy LR

PEAR-WWLAN-2-4

Ao
TP

PASS

110 deyv/m

100 dBys//m

A 5ol |

Wiy

80 depv/m

70 dBpv/m

60 dBpv/m

50 dBuv/m

40 dBpvim

30 dB-lJ‘b;,,-'l‘n

Start 2.433 GHz

Stop 2.533 GHz

Polarisation: V

Detector Detector

Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin Limit Result
[GHz] [dBuVim] | to Limit | [dBuv/m] [GHz] [dBuVim] | to Limit | [dBuVim]

[dB] [dB]
25095 42 22 -11,78 54,00 pass 25135 54,26 19,74 74.00 pass
25098 42 11 -11,89 54,00 pass
2 4840 42,09 -11,91 54,00 pass
25148 41,92 -12,08 54,00 pass
24893 4179 -12,21 54,00 pass
2,4900 41,71 -12,29 54,00 pass
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|TESTED FCC3 —
IN GERMANY Band edge emission STC
according to
FCC §15.247, RSS-247, FCC §15.209 RSS-Gen
Ref.-No.: 20/01-0031
Operation mode: BT, Hopping GFSK; High Edge

1ls

ITEE-1-7GHz ohne Amp..TDF

Input 1 AC  Att 0 de Preamp OFF Step TD Scan
Scan @ lav Maz@2Pk Max
ITS6-LiAfHOREEK-WLAN-2-4GHZ_FCC.LIN® [pASS
120 tIE‘LI&af e e e R
Ling ITS6-1-6GHT-PEAK-WLAN-2-4 |PASS
110 dByv/m
100 dBuhv/m
o |
a0 dBpv/m
70 dBpv/m
a0 dBuv/m
IR, e R e e P o i ] S R
S0 dBpvSm L
40 dBpv/m b B e~ S S s
a0 dBu".;fm
Start 2.433 GHz Stop 2.533 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpV/m] to Limit | [dBuVim] [GHz] [dBuvim] | to Limit | [dBuV/m]
[dB] [dB]
2.4840 42 69 11,31 54,00 pass 2.4848 54,71 -19,29 74,00 pass
2.5103 42,44 11,56 54,00 pass 25125 54 68 -19,32 74,00 pass
2 5095 42,21 11,79 54,00 pass
25145 42,08 11,92 54,00 pass
2 4875 42,00 -12.00 54,00 pass
24915 41,72 12,28 54,00 pass
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TESTED FCC 3 —
I IN GERMANY Band edge emission STC
according to
FCC §15.247, RSS-247 FCC §15.209 RSS-Gen
Ref-No.: 20/01-0031

BT; Hopping GFSK; Low Edge

Operation mode:

Receiver -#@]

=]

RBW (EMI} 1 MHz ™MT ls IT56-1-75Hz ohne Amp..TDF

Input 1 AC At DdB Preamp OFF Step TD 5can

Scan @1lAv Max@2FPk Max

linﬁil Check PASS D221 as.an dB
120 dEpwimse—-suHEA AR o A S 0.000 s -43.000000 MHz
Ling IT56-1-6GHZ -PEAK-WLAN-2-4 |PASS M1[2] 95.89 dBpv/m
0.000 s 2 439000000 GHz
110 dBuv/m
100 dBpv/m .
90 dBpv/m
80 dBuv/m
[Ta6-1-6GHZ-PEAK-WLAN-2-4GHZ FCC.LIN
[
70 dBpvfm
60 dBuv/m [T
1T56-1-65HZ -2 WLAN-2-4GHZ _FCC LIN | S /
- L - : - !
50 dBuv/m J
b e L T
30 de-uxlf,fm F1

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: V

Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin Limit Result
[GHz] [dBuV/m] | to Limit | [dBuv/m] [GHz] [dBuv/m] | to Limit | [dBuV/m]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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|TESTED FCC 3

—
IN GERMANY Band edge emission STC
according to
FCC §15.247, RSS-247 FCC §15.209 RSS-Gen

Ref-No.: 20/01-0031

Operation mode:

BT; Hopping GFSK; Low Edge

Input 1 AC Att

RBW (EMI) 1 MHz MT

Receiver -il’@]

=)

1s

ITEE-1-7GHz ohne Amp..TDF

0dB Preamp OFF Step TD Scan

Scan @1Av Max@2Pk Max

L ir1+il Check

110 dBpv/m

PASS D2[2]
120 dEpw i s A b C e LS L 0.000 s
Ling IT56-1-6GH7-PEAK-)NLAN-2-4 |PASS M1[2]
0.000 s

2429000000 GHz

42 .25 dB
J4. 500000 MHz
06.08 dBpV/m

100 dBpv/m

o0 dBpv/m

80 dBuv/m
[Ta6-1-6GHZ-PEAK-

LAMN-2-4GHZ_FCC

LIM

I
70 dBpv/m

60 dBu‘l..:';"m
[T56-1

BEHT - W LAN -2 -AGHT FCC LTH

(]
(%]
fr

S ——
S0 dBuw/m

30 dE-u\-lffm

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: H

Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Result
[GHz] [dBpv/m] to Limit | [dBuV/m] [GHz] [dBuv/im] | to Limit | [dBuVim]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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8.7. Occupancy Time

Applied standards
-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C §15.247 (a) (1) (iii)
-RSS-247 issue 2 Section 5.1 (d)

Test Requirements

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channel employed.

No requirements for Digital Transmission System.

Discription

[Test time period] = [Limit] x [Channels]=0.4sx79=31.6s

Measurement

The Measurement was performed on: 03.03.2020

DH5 / 3-DH5 Packet

DH5 Packet permit maximum 1600/79/6 = 3.37 hops per second in each channel (5 time slots RX, 1 time

slot TX). The Dwell time is the time duration of the pulse times 3.37 hops/sec. x 31.6 sec. = 106.6 hops
within 31.6 seconds

Pulse duration of Lowest Channel
MultiView | Spectrum IIILW 2 |_,J[ Spectrum3 1’__.1 ‘ = 1

Ref Level 30.00 cBm * RBW S00 kitz 5GIL
Att 40 d8 & SWT 1Sms  VBW 2 MHz

TRG:VID

1 Zero Span

20 dim

=30 cBapr

|
-50 1—W ! % “l','-#,‘.‘ EJ:J‘P,“ *{ AP L

CF 2,402 GHz ) 1001 pts ) ) 1.5ms/
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Pulse duration of Middle Channel

[ Muttiview | spectrum ()| spectrum 2

Ref Level 30,00 cBm
Att
TRG VID

4033 - SWT

15 ms

& RBW 500 kiHz
VBW 2 MHz

"T—":—‘[SMM.S ; ,}L:l

-50 2N FATEN

D2[1] 0.22 d8
20800 ms
=0 48 Mi[1] 104 dBm
T 00000000 »
10 (B~ . +
] | - v » S ey -—:--1 Py YT e e s
{
o dam S - { }
’ RG 00 g ! ! b i
-10 i
20
10 e | T T
AU o .

|
I.Tm' i\

-

i'%LL"vﬂ‘

CF 2,441 GHz
— ————

100

pts

1.5ms/

Pulse duration of Highest Channel

[ Muttiview | spectrum

L:J] Spectrum 3

Ref Level 30,00 cBm
Att
TRG VID

4043 = SWT

15 ms

& RBW S00 kiHz
VBW 2 MHz

Gy

SGL

D2[1) 023 d8
20800 ms
20 di Mi[1] 3168 dim
00000000 »
10 B . |
v (e 2 . - b
RN WINPT T R S B e Mrrpgsrmprrnyy ERNPUEY PO ————
o dim-
0 9% + . t+
-10 i
20 ¢
10 e T T - .
40 i + \ 4
J e i) s od 1 st
i
\ lal W iy
CF 2,48 GHz 100 pis 1.5 msz
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DH3 / 3-DH3 Packet:

DH3 Packet permit maximum 1600/79/4 = 5.06 hops per second in each channel (3 time slots RX, 1 time

slot TX). The Dwell time is the time duration of the pulse times 5.06 hops/sec. x 31.6 sec. = 160 hops within
31.6 seconds

Pulse duration of Lowest Channel
[ Multiview l Spectrum lE][spm 2 ,}Lﬂwm; "H;-‘-‘l I |

Ref Level 30.00 cBm & REBW S00 kit
Att 4048 & SWT 1Sms  VBW 2 MHz
TRG:VID

021} 234 dB
L6350 ms

v, Mi[1] 3.83 dBn

20 din

00000000 »

-10 &q

20 Bepr— T = -

=30 B

AEC,_.“& . TN, Ay | ‘ \ |, W Ll
G Tt ek oo ;

CF 2,302 GHz_ 1001 pts 5ms/

Pulse duration of Middle Channel
[Multiview | spectrum (=) spectrum 2 (5[ spectrum3 (- | = |

Ref Level 30,00 cBm & RBW 500 kiHz SGL
Att 4038 » SWT 15ms  VBW 2 MHz
TRG VID

ero Span

D2[1] 0.00 dB

L6200 ms

20 d@ Mi1[1] .06 dHm

0.0000000 »

o dom f

-10 i

10 ey

AU ot

| L |
o=y L 'f%‘ﬂw_ i i;\:w Gt

CF 2341 GHz 1001 pts L5ms/)
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Pulse duration of Highest Channel

[ Muttiview | spectrum

b)] Spectrum 3

Ref Level 30,00 cBm
Att 40398
TRG VID

1 Zero Span

20 dim

- SWT 15 ms

* RBW 500 kiHz
VBW 2 MHz

G\

D2[1]

Mi[1]

SGL

0.17 d8
L6350 ms

166 dBmy

10 (Ben-

g — e

S R

e e  aa]

— g a

vty

Y-y

00000000 »

YT

o dim-

-10 i

10 ey

4l o

o , by
-50 cie -
vl f

-
-
3
P
=

n A
W '

%

CF 2,48 GHz

1001 pts
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DH1 / 2-DH1 Packet:

DH1 Packet permit maximum 1600/79/2 = 10.12 hops per second in each channel (1 time slots RX, 1 time

slot TX). The Dwell time is the time duration of the pulse times 10.12 hops/sec. x 31.6 sec. = 320 hops within
31.6 seconds

Pulse duration of Lowest Channel
illllml‘w '"'I Spectrum [w 2 qug L:l I |

Ref Level 30,00 cBm & RBW S00 kiHz SGL
Att 4093 & SWT 10ms  VBW 2MHz
TRG VID

ero Span

02[1) 0.96 d8

7500 pis
20 d8 mMif1] 3,46 dBm

Q00000000 »

10 Ben-

- o T — -— —te —— o — ey —
Oidim — } s 4 I "

|
-0 dim

0 ey

40

WW"H fﬂﬁ““‘ﬁ# \f“f'?a‘%.ﬂf‘r W

CF 2,302 GHz 1001 pis Loms/]

Pulse duration of Middle Channel
(Multiview | spectrum () spectrum2 (5[ spectrum3s (-] [=]

Ref Level 30,00 cBm & RBYW S00 kiMz
Att A0 d3 * SWT 10ms  VBW 2 MHz
TRG VID

ero Span

02[1] 1.00 d8

75,00 s

S 04 1
20 dB 11[1] 104 di

Q00000000 »

-0 dim

-30 cBm

0 ey

40 cn

: 1 I ll J . Wl i i) ...‘ 48 o it Y ) J .
ottty A

CF 2331 GHz 1001 pis Loms/]
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Pulse duration of Highest Channel

[Muttiview | spectrum | | spectrum 2 I,iJISpectrum 3 ;l
Ref Level 3000 cB8m * RBW 500 kiMz SGL
ALt 40 d8 = SWT 10 ms vBwW 2 MHz
TRG.VID

0211) 1,92 dB

mif1] 1.92 di

20 di

10 ¢Bm

) O0O00V000 »

Stk

LUl g | | |l 1 | \J | |
WN"‘Vt T,WW?W TETEL LR

CF 2,38 GHz 1001 prs LOms/)
Time of occupancy (Dwell Time):
‘ Pulse . -
Data Packet Frequency H_ops in 'I_'est Duration Dwell Time Limit Result
[MHZz] time period [ms] [s] [s]
DH5/3-DH5 2402 106.6 2.88 0.307 0.400 PASS
DH5/3-DH5 2441 106.6 2.88 0.307 0.400 PASS
DH5/3-DH5 2480 106.6 2.88 0.307 0.400 PASS
DH3/3-DH3 2402 160 1.635 0.262 0.400 PASS
DH3/3-DH3 2441 160 1.620 0.259 0.400 PASS
DH3/3-DH3 2480 160 1.635 0.262 0.400 PASS
DH1/2-DH1 2402 320 0.375 0.120 0.400 PASS
DH1/2-DH1 2441 320 0.375 0.120 0.400 PASS
DH1/2-DH1 2480 320 0.375 0.120 0.400 PASS

Formula: [Dwell time] = [Hops in Test time period.] x [Pulse Duration]

Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the Time of occupancy (dwell time).
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8.8. 99% Power Bandwidth

Applied standards
-RSS-Gen issue 5 Section 6.7

Test equipment and test set up
Test equipment used for conducted measurements as given in clause Test equipment of this report.
Test setup used for conducted measurements as given in clause Test setups of this report.

Description

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers are each equal to 0.5% of the total mean power of the given emission.
The 99% power bandwidth function of the instrument was used for the measurement.

Measurement

The Measurement was performed on: 03.03.2020
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Lowest operating frequency - GFSK

" — — —
MultiView »al Spectrum I_Ll[m 2 (= i Spectrum 3 t._:l I |
Ref Level 20, Bm * RBW 10 kHz
Att 3098 SWT 419 pus (~8.2ms)  VBW 30 kHz  Mode Auto FFT
Mif1] 3.17 dBm
W 183520 AMy
10 cvn . -
O dam 1
(G
-10 dam .Tl Ay, Y L "n' 'wr' \
f 4‘.‘ I'-'\'.
~ NI \ |
-2 Bm il S
.»\,'l' v VL p
AN/ I RTAY A
-30 o AY &Y LR 181
0 R TRW
nd W . lJ' il
P \J)
-40 B + Y
A | U
A\ ha Pag
= ’ A LD 4 NG
n N \A (' L' | \N
N1 v \ VY
o e L1
-70 ciém
CF 2,902 GHz _ 1001 pts 250.0 kiz/ Span 2.5 MHz
? Marker Table
N e
m Ib%’%ﬂz SR [ sdé. e
T1 2.40157845 G-z - 198 Qcc Bw Centroid
T2 1 240242491 GHz -20.57 dBm Occ Bw Freg Offset
Channel Frequency [MHz] 99% Power Bandwidth [kHz] Limit [kHz] Result
0 2402 846.456 -/- Pass

Middle Operating Frequency - GFSK

uumvlow {m ()| spectrum 2 (5] spectrum3 [~ | = |
Ref Level 20,00 * RBW 10&Hz
Att “W J" SWT 419 ys (~8.2ms]  VBW 30 kHz Mode Auto FFT
Mi[1] 204 dHm
HOB3ISZ0 GH2
10 v . -
O da A
I
ATIVALTA A TYATA T
-10 dam N L I v
Al N W,
= fA Iy | |
-20 Bm v LW ... W— T
PR LAV A
1 . 1 .’ \ )
-30 o AT i v LA
WA v oUW
cad I A
-40 cim —f Y \J LA
AN {bd \ M4
50 dam—fG- ' 7 A H
, ot / W \N
Loy Ll
70 8
CF 2,341 GHz _ 1001 pts 250.0 kHz/ Span 2.5 MHz |
2 Marker Table 1
R f— T L
ML wﬁ—éﬂz %m Occ Bw mf z
Tt 440579 24 87 &Bm Qcc Bw Centroid i 347 GHz
T2 1 8 20.48 dBm Occ Bw Freq Offset 2. 4
Channel Frequency [MHz] 99% Power Bandwidth [kHz] Limit [kHz] Result
39 2441 845.661 -/- Pass
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Highest Operating Frequency - GFSK

[ Muttiview | spectrum

2 L:J] Spectrum 3

Ref Level 20,00 cBm

- REW

10 kHz

63 |

Att 3048 SWT 419 us (~8.2 ms)  VBW 30 kHz  Mode Auto FFT
Mif1] 3.46 dHm
V7983520 M
10 cvn -
0O da "
1 .
ATV A UM A PYATA YYD
-10 dBm T - e n
c.' ,‘v ! I\ |
21 Bm NS ¥ | \ J"
nln A . 1' \ |‘.'
AT LR
-30 o AP | e
fl Iy U
W b N
A n ﬂ
-40 . ; 4 LA
¢\ A - v \ M
3 N ‘Y \ f W, Jy o\ \
-50 m T s
A \ JY .
" 0 W/ | AL
| v 'I
Gt’?ﬂ:"‘“ .l"\l i,
-70 o
CF 2,48 GHz__ 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table
i Y- Function |
o 548 bm aﬁ?“%%m
1 -25.2]1 dBm ( anitrovd 2 480007073 GH:
T2 -2091 dBm acc Bw F’-'J Offsat 2.0725418 lc’ kHz
Channel Frequency [MHZz] 99% Power Bandwidth [kHz] Limit [kHz] Result
79 2480 845.164 -/- Pass

Lowest operating frequency — mw/4-DQPSK

5|

[ Multiview l Spectrum 1) spectrum2 - | spectrum 3
Ref Level 20 dBm * RBW 10 kM=
At 3048  SWT 419 us (~8.2ms]  VBW 30 kHzr  Mode Auts FFT
Mi[1] £.21 dBm
240183270 QM2
10 dom —
0 ghm
Y
1M 2 .J‘.I A \
2B I A - f " ITv'\’”' I"”(’." "_lﬁri Lf’ 1" 1A ]l A \
J TVVALS [ V| V. 1Y {I*\ v )",“ »
0 cBm I"%‘L" 3 LAY .
N ¥\
| \
-30 cim = -
J I
f |
40 & 4 L
an | “ ‘_'I' ‘.‘ I "I . M
50 o2 IALYRF o LA TV /A
NN VU A N AT ¥
WAL ’ 0y )
B/ fun . 4 - u‘ / .'J
0 cBem
CF 2,402 GHz 1001 pts 250.0 kHz/ Span 2,5 MHz
2 Marker Table
,_Ivm.l_&cu_lm T L LN | Function. | |
“’.él\% G“z -4.2“%"1 Oce Bw
TI | 41 1141147 G2 -21 85 &m Qe Bw Centrod
T2 2 4025695 GHz 18,25 Bm Occ Bw Fraq Offsat 37
Channel Frequency [MHZz] 99% Power Bandwidth [kHz] Limit [kHz] Result
1158.087 -/- Pass

0

2402
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IN GERMANY 20/01-0031
Middle Operating Frequency — m/4-DQPSK
[Multiview | spectrum () spectrum 2 (5[ spectrum3a (| |- |

Ref Level 20,00 cBm * RBW 10 &Mz
Att 3048 SWT 419 us (~8.2ms]  VBW 30 kHzr  Mode Auts FFT
10 B ——
0 dRm
A
10 i b A A e ‘
, Y "‘ / ‘_'J, |.1 Vv \ \ N "l, ‘\"‘ R
20 cBm Iﬂj‘n" “"I
',vl'f = v
| W
-30 cim
d |.,l
-40 o [ "\
AN [ H W A
VAR R N | A Ma n
S0 Bm 7 AT, T A T A v . I.‘.y »'l Aj| I‘ 4 ll
JVYA 'R V V
Iv \J v
bl \Q‘m . Yoy
0 B
CF 2,441 GHz 1001 pts 250.0 kHz/ Span 2,5 MHz
2 Marker Table |
Jvm_l_ﬁnLLJml_, - JK “Yal L Vi | Function gqinn —
M1 u% Gﬂl -3. bﬁ%m Tce Bw 1.1583 305“'}
T 2.4404115 G -21.65 &Bm ( Bw Centroid
T2 44156951 _«-1_ 12315 8Bm QOcc Bw Fraq Offset
Channel Frequency [MHZ] 99% Power Bandwidth [kHz] Limit [kHz] Result
39 2441 1158.310 -/- Pass

Highest Operating Frequency — w/4-DQPSK

[ Multiview | spectrum

L:J] Spectrum 3

Att

10 .

Ref Level 20,00 cBm
30 d8

SWT 419 ys (~8.2 ms)

* RBW 10
VBW 50

vz

kHZ  Mode Auto FFT

Mif1]

3,44 dBm
A7983I520 GH2

-10 dBm

20 Bm

M\ |
NV N
YAy

-40 i

-50 dAm— 4
[

A\
f v v

ot M

-70 o

CF 2,48 GHz

1001 pts 250.0 kHz/

‘Span 2.5 MHz

2 Marker Table

M1
T1

Td

gl
-3.4 m
-19.00 cBm
-20.03 dBm

Occ Bw Freq Offset

— 13“5'?3’% .”—‘J

Channel

Frequency [MHZz]

99% Power Bandwidth [kHz]

Limit [kHz]

Result

79

2480

1135.307

-

Pass
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Lowest operating frequency — 8DPSK

Multiview | spectrum ()] Spectrum 2.

8| -]

|- | spectrum 3

wHz

Ref Level 20 * RBW 10
ALt

10 v

30 kHz

Mode Auto FET

dHm

Mif1] 3.43
W I183I770 GH

-

-10 dém

+

20 n

L4
S

~30 o

-40 dim

CF 2,402 GHz _

1001 pts

250.0kHz/

2 Marker Table

™ML
Tl

L

Function

( entroid
Jcc Bw F’-'J Offset

Channel

Frequency [MHZz]

99% Power Bandwidth [kHz]

Limit [kHz] Result

0

2402

1157.320

-/- Pass

Middle Operating Frequency — 8DPSK

5| =]

[ ™ —
Multiview | Spectrum (=) Spectrum 2 (][ Spectrum 3
Ref Level 20.00 cBm * RBW 108Hz
At 3048 SWT 419 us (~8.2ms]  VBW 30 kH: Mode Auto FFT
10 cém -
0O ghnr
) 4
N oan, M AL S
1 A v YT O T A Y |
20 cBm ."‘v; Y '] i"‘]
','|'|' = vV
] N
-30 cim - |
J W
40 o ‘ L
YW | . \ | "
50 cm—r A Ji* '.\0 |' : v |¥ |.‘ - \[ 1A {1y '; l'
A "' V 'V V \l
PO B L |
o J NS vl
60 Y . . Yy
0 cBem
CF 2,441 GHz 1001 pts 250.0 kHz/ Span 2,5 MHz
2 Marker Table
,Jm.lm.l.(&l_,. v | Function | functionResult |
" A‘f&é‘“'“i Gz 288 dem  ooen 1158516465 Wiz
Ti 24404115 & -21.65 &m Qec Bw Centroid 2 DS90657 Gz
T2 441 589581 _H 12315 8Bm Occ Bw Freq Offsat 9, 62097 M=z
Channel Frequency [MHZz] 99% Power Bandwidth [kHz] Limit [kHz] Result
39 2441 1158.310 -/- Pass
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Highest Operating Frequency — 8DPSK

(Multiview [ spectrum ([ spectrum2 [ | spectrum3 (| |> |
Ref Level 20,00 cBm * RBW 10 kM=
AL SWT 419 ys (~8.2 ms) VBW 30 kH:  Mode Auts FFT
70 Az
10 e~ - I T
0O gl
Y
10 cin - 4 mm,\...",fwk‘ ———
. | '. ‘.l T LW v ) ‘\, v\ v o
N / A
-20 cBm LT ‘,L“
ll J VI
el \ 'o"l
-30 cim . T "'\.
v "
A \/
N | VN H
Frp— VAT : WA
" ‘v‘l 0k ‘ . ““ B \ ‘
Iﬂfr q,f';r-:' ‘ | FY". ol
0 dBdm
CF 2,48 GHz 1001 pts 250.0 kHz/ Span 2,5 MHz
2 Marker Table ‘
Ldype | Ref L T | Xo¥alve L XoValue Function Lo . functionResult |
" : 32.4798377 GHz 278 dBm 1.157366512 MHz
T1 ! 24734788 GH2 -17 84 Bm | 2 480007483 GHz
T2 i 245053817 GHz 20.72 Bm Occ Bw Fraq Offsat J 452909634 WHz
Channel Frequency [MHZz] 99% Power Bandwidth [kHz] Limit [kHz] Result
79 2480 1157.367 -/- Pass
Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the 99% Power Bandwidth.
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9. Test equipment

Test equipment used for Conducted Mains emissions:

Kind of equipment Manufacturer | Type Ident no. | Serial no. Calibrated _Callbratlon
on (y-m) interval
. Rohde &
Test-Receiver ESHS30 10571 842053/008 | 2019 — Mar. | 3 years
Schwarz
Software PKM PKM U5/6 -I- V1.01.03 -/- -/-
Line impedance Rohde & ESH2-Z5
stabilisation network Schwarz 10139 879675/028 | 2019 — Jan. | 3 years
(LISN)
Shielded room Siemens (6,2x4,7x3,3)m
(Ix w x h) 10113 1 -/- -I-
DC - 10 GHz
Test equipment used for radiated Measurements:
Kind of equipment | Manufacturer |Type Ident no. | Serial no. Calibrated _Callbratlon
on (y-m) interval
Signal Spectrum
Rohde & FSW 26
él;'azlyzer 2Hz - 26.5 Schwarz Instrument FW 2.60 11571 102047 2019-Jan. 3 years
ESR7 EMI Rohde & ESR7
Testreceiver 7GHz Schwarz 11676 101694 2018-March | 3 years
. Rohde & 2017-March | 3 years
Test-Receiver Schwarz ESVS30 10572 833825/010 2020-April | 3 years
Antenna
9 kHz — 30 MHz EMCO 6502 10546 2018 2017-Nov. |3 years
Antenna Chase CBL6111C
30 MHz — 1 GHz 10022 1064 2019-Dec. |3years
Antenna ;
1GHz — 18 GHz Electro Metric RGA50/60 10273 2753 2017-Nov. |3 years
Broadband-
Hornantenne Schwarzbeck BBHA 9170 11580 ElBHAQNOG 2019-Dec. |3 years
15 - 26,5 (40) GHz
Broadband-
Preamplifier Schwarzbeck BBV9718 11231 9718-002 2017-Okt. 3 years
1-18 GHz
Preamplifier
18 - 40 GHz CERNEX CBM18403523 11679 29711 2019 - July |3years
FlexCore-SMA11-
Cable el-spec GmbH SMA11-8000-ARM 11625 -/- 2017-Dec. |3 years
Shielded SAC3 "SEMI-
room/Chamber Frankonia ANECHOIC- 11609 004/16 2019-March | 3 years
CHAMBER"
Band Reject Filter Telemeter BRF-2450-150- 11243 -l -/ -/-

7-N (0441)
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Test equipment used for Band Edge Measurements:

Kind of equipment | Manufacturer |Type Ident no. | Serial no. Calibrated pallbratlon
on (y-m) interval

ESR7 EMI Rohde & ESR7

Testreceiver 7GHz Schwarz 11676 101694 2018-March | 3 years

Antenna Electro Metric | RGA50/60 10273 2753 2017-Nov 3 years

1GHz — 18 GHz Y
FlexCore-SMA11-

Cable el-spec GmbH SMA11-8000-ARM 11625 -/- 2017-Dec. |3 years

Shielded SACS "SEMI-

room/Chamber Frankonia ANECHOIC- 11609 004/16 2019-March | 3 years
CHAMBER"

Test equipment used for conducted measurements:

Kind of equipment | Manufacturer |Type Ident no. | Serial no. Calibrated _Callbratlon

on (y-m) interval
Signal Spectrum
Rohde & FSW 26
éT_'elzlyzer 2Hz - 26.5 Schwarz Instrument FW 2.60 11571 102047 2019 - Jan. | 3 years
. Rohde & ESR7
EMI-Test-Receiver Schwarz Instrument EW 3.36 11505 101103 2017 - Nov. | 3 years
Automatisation unit
; Rohde & OSP120 and

ril;se\:vnch and power Schwarz OSP B157 11573 101282 2017 - Dec. | 3 years
FlexCore-SMA11-

Cable el-spec GmbH SMA11-8000-ARM 11625 -/- 2017 - Dec. |3 years

All measurements were made with measuring instruments, including any accessories that may affect test
results, calibrated according to the requests of ISO/IEC 17025 according to which the test site is accredited
from DAKKS. Measurement of conducted mains emissions was made with instruments conforming to
American National Standard Specification, ANSI C63.10-2013.

Test equipment to support EUT functions:

Kind of equipment Manufacturer Type Ident no.
Laptop DELL Inspiron 11488
AC-Adaptor [Laptop/EUT] DELL DA130PE1-00 Part of 11488
Test Adaptor Board Vestel (Client) 17TESTO02 Client
Software Provided by Vestel (Client) | Media Tek BT Tool -/-
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10. Test Setups

Block diagram Conducted Mains emissions
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Block diagram Radiated emissions
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Block diagram Band Edge emisions
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Block diagram for conducted measurements

Test Receiver/Analyzer EUT USB-SPI-interface host PC
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11. Measurement uncertainty

according to CISPR 16-4-2 Edition 2.0 2011-06

Measurement

calculated uncertainty

Specified CISPR uncertainty
according CISPR 16-4-2

Uab Edition 2.0 2011-06, table 1

UCISPR
Conducted disturbance at mains
port using AMN 3.6dB 3.8dB
9 kHz — 150 kHz
Conducted disturbance at mains
port using AMN 3.2dB 3.4dB
150 kHz — 30 MHz
Magn. fieldstrength
9kHz - 30MHz 3.4d8 +
Radiated disturbance (electric field
strength in the SAC) 4.7 dB 6.3dB
30 MHz to 1 000 MHz
Radiated disturbance (electric field
strength in the SAC) 4.1 dB -/-

1 GHzto 26.5 GHz

Measurement

calculated uncertainty

Maximum measurement

Uan uncertainty
Channel Bandwidth +1.17 % 5%
RF output power, conducted +1.36 dB +1.5dB
Power Spectral Density, conducted +1.99 dB +3 dB
Unwanted Emissions, conducted +1.71dB +3dB
All emissions, radiated +4.8 dB +6 dB
Temperature +0.72 °C 3 °C
+0.76 % (DC up to 40V)
Supply voltages +3 %
+1.74 % (AC 50Hz up to 400V)
Time +0.012 % 5 %

The measurement uncertainty describes the overall uncertainty of the given measured value during the
operation of the EUT in the above mentioned way.

The measurements uncertainty was calculated in accordance with CISPR 16-4-2 Edition 2.0 2011-06.

The measurement uncertainty was given with a confidence of 95 % (k = 2).
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12. Photos setup

Refer to “0031-fcc-ised-photos test setup.pdf” file
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13. Conclusions

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the relevant §15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz.

From the measurement data obtained, the tested sample was considered to have COMPLIED with the

requirements for the relevant RSS-247 issue 02 Digital Transmission Systems (DTSs), Frequency Hopping
Systems (FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices.

Following specific modifications and/or special attributes are necessary to pass the above mentioned
requirements:

none

i . b, / [{z“ Can /é(
15.12.2020 M. Beindl, Laboratory Engineer /A v A -

Erstellt am/prepared on (Name/name / Stellung/position) (Unterschrift/signature)
) P
‘/,"'/ IVO k_ -
15.12.2020 K. Simon, Deputy Head of Laboratory A aC At O L

Freigabe am/released on (Name/name / Stellung/position) (Unterschrift/signature)




TESTED Test report no.:
STC 'IN GERMANY 20/01-0031

Page 92 of 92 pages

14. Photos of tested sample

Refer to “0031-fcc-ised-ext-photos.pdf” file

End of test report




