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The results of this test report only refer to the provided equipment.
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C Relative humidity:  39%
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Test Report Reference:
INE-AT/FG-19/197 ' u
Ambient temperature: 23°C AUSTRIA

Relative humidity:  39%
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1. Applicant

Company: StreamUnlimited Engineering GmbH
Department: Director Systems

Address: High Tech Campus Vienna

Contact person:

EUT received on:

Tests were performed on:

QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc

Gutheil-Schoder-Gasse 10
A-1100 Vienna

Mr. DI Christoph Apel

20.05.2019

27.05. till 17.09.2019
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

2.  Description of EUT

EUT: Bluetooth / BLE / WIFI module “STREAM1955”
Serial Number: Prototype mounted on evaluation board
Manufacturer: StreamUnlimited Engineering GmbH

High Tech Campus Vienna
Gutheil-Schoder-Gasse 10
A-1100 Vienna

Description: StreamUnlimited Engineering GmbH provided the following
configuration for the measurements:

Prototype mounted on evaluation board with direct connection for
conducted measurements and with antenna type of highest gain for
radiated measurements

Operating mode: The measurements were carried out at the following running states:

test-firmware running, transmitting continuously

Technical data EUT: Rated voltage: 5vVDC
Rated current: 450mA
Rated frequency: DC

Mains voltage during the tests: 5VDC

Climatic conditions in  Relative humidity: 39%
the emc laboratory: Temperature: 23°C
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Test Report Reference:

I
INE-AT/FG-19/197 , UV

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

3. Standards / Final result

Name Title Deviation Result
Title 47 CFR Part 15 none OK
October 15t 2018 edition RADIO FREQUENCY DEVICES
RSS-247 Issue 2, Digital Transmission Systems (DTSs), Frequency none OK
February 2017 Hopping Systems (FHSs) and Licence-Exempt Local

Area Network (LE-LAN) Devices

Result: Opinions and interpretation of testing laboratory
OK: EUT passed
NOK: EUT failed
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

4. TEST RESULTS

4.1. TEST OBJECT DATA
General EUT Description

This Bluetooth / BLE / WIFI module is using either 2.4 GHz frequencies or 5 GHz (WIFI only). This test report is
only for the 2,4 GHz WIFI part. See additional test reports:

INE-AT/FG-19/195 for Bluetooth

INE-AT/FG-19/196 for BLE and

INE-AT/FG-19/198 for 5 GHz WIFI measurement results including photodocumentation.

2.1033 (c) Technical description

2.1033 (4) Type of emission:
802.11 standards — Channel bandwidths 9,2 MHz (DSSS), 16,8 MHz (20 MHz OFDM) and
36,7 MHz (40 M - aggregation of 2 non-overlapping 20 M OFDM channels) - Channel spacing 5 MHz.

2.1033 (5) Frequency range:

2412 till 2462 MHz (channel center frequencies) in 5 MHz steps resulting in 11 Channels (DSSS and
20 MHz channels)

2422 till 2452 MHz (channel center frequencies) in 5 MHz steps resulting in 7 Channels of 40 MHz
bandwidth

2.1033 (6) Power range and Controls: The maximum peak output power is 173,78 mW and there is no power
regulation.

2.1033 (7) Maximum output power rating: 173,78 mW.

2.1033 (8) DC Voltage and Current: 5V DC
maximum current consumption: 450 mA

RSS-135  This standard does not apply to:
1.1.(a) areceiver that scans radio frequencies for the purpose of enabling its associated transmitter to avoid
transmitting in an occupied frequency but which does not have the capability of decoding the
message (e.g. converting it to audio voice) contained in the radio signal

Antennas used for all radiated measurements: MOLEX ‘1461531100’
Worst case Spurious Emissions: 49,1 dBuV/m Average at the 3 harmonics.

Tests were performed May 271 till September 17t 2019.
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Test Report Reference:
INE-AT/FG-19/197 ' u

Ambient temperature: 23°C Relative humidity: ~ 39% AUSTRIA

4.2. Number of channels and channel spacing §2.1033

Conducted Measurement
Rated output power: 173,78 mW

There are 11 Channels used starting at 2412 till 2462 MHz each separated by 5 MHz channel spacing with a
maximum bandwidth of 20 MHz.

Two channels spaced by 20 MHz can be used simultaneously to give a RF-Bandwidth of 40 MHz, resulting in 7

different channels with 40 MHz bandwidth and center frequencies of 2422 till 2452 MHz each separated by 5 MHz
channel spacing.

Test Equipment used: N/A
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

4.3. 6dB Bandwidth

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency) — DSSS

Relative humidity:

39%

Spectrum

Ref Level 20.00 dBm
Att 20 dB

SWT

Offset 1.00 dB & RBW
19 ps & YBW 100 kHz

1 MHz

Y

§ 15.247(a)(2)
5.2(1)

Channel 1 (2412 MHz center

=

Mode Auto FFT

M1 M1[1] 12.94 dBm
T1 g o 2.41081340 GHz
dB 6.00 dB
y 8.106100000 MHz
/ Q or 297 .4
_/,’_/\/-_\\ ¥ Y
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 15001 pts Span 50.0 MHz
Marker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
11 1 2.4108134 GHz 12,94 dBrm ndB down 58.1061 MHz
T1 1 2.4079003 GHz £.94 dBm ndg &.00 dB
T2 1 2.4160064 GHz .94 dBrm 0 factor 207 .4

I

Date: 19.JUN.2019 15:31:19

6dB Bandwidth: 8,1 MHz

LIMIT

SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

6dB Bandwidth § 15.247(a)(2)
5.2(1)

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW Channel 1 (2412 MHz center
frequency) — OFDM

)| ) 2

Ref Level 20.00 dem  Offset 1.00 dB & RBW 1 MHz

Att 30 dB SWT 19 ps @ YBW 100 kHz Mode Auto FFT
M1[1] 8.41 dBm
M1 2.41163340 GHz
Y/"_VI Bw 16.728900000 MHz
/ Q factor 144.2

P f‘\u//_' Py

Brmn
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 15001 pts Span 50.0 MHz
rMarker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1 1 2.4116334 GHz 8.41 dBm ndB down 16.7289 MHz
T1 1 24036406 GHz 2.40 dBm ndg &.00 dB
T2 1 2, 4203694 GHz 2.41 dBm 0 factor 144.2

i ) QD

Date: 19.JUN.2019 15:29:40

6dB Bandwidth: 16,8 MHz
. LIMIT SUBCLAUSE 15.247(e) — 5.2(1)
3
': Under normal test conditons 6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205

info@tuv.at
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

6dB Bandwidth

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency) — DSSS

Relative humidity:  39% AUSTRIA

§ 15.247(a)(2)
5.2(1)

Channel 6 (2437 MHz center

Spectrum

Att 30de  SWT

Ref Level 20.00 dem  Offset 1.00 dB & RBW 1 MHz
19 ps @ VYBW 100 kHz Mode &uto FFT

=

16.43 dBm
2.43812990 GHz

T‘]—V-/\'
e 6.00 dB
8.522800000 MHz

286.1

-50 dBm

-50 dBm

=70 dBrm

CF 2.437 GHz 15001 pts Span 50.0 MHz
rMarker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1 1 2,4381299 GHz 16.43 dBm ndB down 8.5228 MHz
T1 1 24326836 GHz 10.43 dBm ndg &.00 dB
T2 1 2.4412064 GHz 10.43 dBm 0 factor 286.1
I | QRERRRRR
Date: 19.JUN.2019 15:38:21
6dB Bandwidth: 8,5 MHz
LIMIT SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

6dB Bandwidth

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency) — OFDM

Relative humidity:  39%

Spectrum

Ref Level 20.00 dBm
Att 20 dB SWT

Offset 1.00 dB & RBW
19 ps & YBW 100 kHz

Y

§ 15.247(a)(2)
5.2(1)

Channel 6 (2437 MHz center

=

1 MHz

Mode Auto FFT

m1 12.97 dBm
11 P 2.43776660 GHz
6.00 dB
16.235600000 MHz
r/ 150.1
]
,\/‘*\/’/V
dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 15001 pts Span 50.0 MHz
rMarker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1 1 2, 4377666 GHZ 12.97 dBm ndB down 16.2356 MHz
T1 1 2.4289305 GHz £.98 dBm ndg &.00 dB
T2 1 2. 4451661 GHz 5.97 dBm 0 factor 150.1

I

Date: 19.JUN.2019 15:36:13

6dB Bandwidth: 16,3 MHz

LIMIT

SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

6dB Bandwidth

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency) — DSSS

Relative humidity:

39% AUSTRIA

§ 15.247(a)(2)
5.2(1)

Channel 11 (2462 MHz center

Spectrum |n§l
Ref Level 20.00 dBm Offset 1.00 dB & RBW 1 MH=z
Att 30 dB SWT 19 ps @ YBW 100 kHz Mode Auto FFT
r1 M1[1] 12.68 dBm
1 e 1o 2.46081010 GHz
dB 6.00 dB
) 8.239500000 MHz
/ Q factor 208.7
J/‘N\\w/, \"\v///_\/\’_\m
-70 dBm
CF 2.462 GHz 15001 pts Span 50.0 MHz
Marker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
11 1 2.4608101 GH= 12.68 dBm ndB down 58.2395 MHz
T1 1 2.4578403 GHz 6.68 dBm ndg &.00 dB
T2 1 2.4660797 GHz 6.67 dBm 0 factor 203.7

I

Date: 19.JUN.2019 15:31:53

6dB Bandwidth: 8,3 MHz

LIMIT

SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

6dB Bandwidth

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency) — OFDM

Relative humidity:  39%

Y

§ 15.247(a)(2)
5.2(1)

Channel 11 (2462 MHz center

Spectrum

Ref Level 20.00 dem  Offset 1.00 dB & RBW 1 MHz

=

Att 30dB  SWT 19 s @ YBW 100 kHz Mode Auto FFT
i M1[1] 10.60 dBm
T 2.46082670 GHz
I Iz 6.00 dB
Bw 16.618900000 MHz
/ Q factor 148.1

-50 dBm

=70 dBrm

CF 2.462 GHz 15001 pts Span 50.0 MHz
rMarker
Type | Ref | Tre | ¥-value | Y-value Function | Function Result |
M1 1 2.4608267 GHz 10.60 dBm ndB down 16.6189 MHz
T1 1 24536706 GHz 4.60 dBm ndg &.00 dB
T2 1 2.4702894 GHz 4.60 dBm 0 factor 148.1
I G
Date: 19.JUN.2019 15:34:42
6dB Bandwidth: 16,6 MHz
LIMIT SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

6dB Bandwidth

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency)

Relative humidity:

39%

Y

§ 15.247(a)(2)
5.2(1)

Channels 1+5 (2422 MHz center

Spectrum |n§l
Ref Level 20.00 dBm  Offset 1.00 dB & RBW 1 MHz
Att 30de  SWT 19 ps & YBW 100 kHz Mode Auto FFT
M1[1] 6.16 dBm
" 2.42436650 GHz
nd 6.00 dB
TV}/W“WW‘_/\M\ Bw 4200000 MHz
/ Q factor 66.1
r’/ \ o ]
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.422 GHz 15001 pts Span 50.0 MHz
rMarker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1 1 2.4243665 GHz 6.16 dBm ndB down 36.6942 MHz
T1 1 24035512 GHz 0.15 dBm ndg &.00 dB
T2 1 2.4402455 GHz 0.156 dBm 0 factor 66.1

I

Date: 19.JUN.2019 15:28:30

6dB Bandwidth: 36,7 MHz

LIMIT

SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C Relative humidity:

6dB Bandwidth

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency)

39% AUSTRIA

§ 15.247(a)(2)
5.2(1)

Channels 4 + 8 (2437 MHz center

Spectrum |n§l
Ref Level 20.00 dBm Offset 1.00 dB & RBW 1 MH=z
Att 30 dB SWT 19 ps @ YBW 100 kHz Mode Auto FFT
M1[1] 6.42 dBm
r 2.43824990 GHz
ndB 6.00 dB
PRV
Tvlrf\f'*m ’_\"""\ Bw +§97600000 MHz
/ Q factor 66.6
) \
T e
-30 dBr
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 15001 pts Span 50.0 MHz
Marker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
11 1 2.4382499 GHz 6,42 dBm ndB down 36.6809 MHz
T1 1 2.4185279 GHz 0.43 dBm ndg &.00 dB
T2 1 2.4552088 GH=z 0.43 dBrm 0 factor 66.5
I | ARERRANED
Date: 19.JUN.2019 15:25:03
6dB Bandwidth: 36,7 MHz
LIMIT SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

6dB Bandwidth § 15.247(a)(2)
5.2(1)

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW Channel 7 + 11 (2452 MHz center
frequency)

)| ) 2

Ref Level 20.00 dem  Offset 1.00 dB & RBW 1 MHz

Att 30 d8 SWT 19 ps @ YBW 100 kHz  Mode Auto FFT
M1[1] 8.53 dBm
M1 2.45301990 GHz
- w___ﬂ__,___,___ﬁ_pﬁ_\ To 6.00 dB
y’w Bw 900900000 MHz
/ Q factor 67.4H

/ \

-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-50 dBm

=70 dBrm

CF 2.452 GHz 15001 pts Span 50.0 MHz
Marker

Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1 1 2,4530199 GHz 8.53 dBm ndB down 36.3909 MHz
T1 1 2.4337246 GHz 2,53 dBm ndg &.00 dB
T2 1 2.4701155 GHz 2.52 dBm 0 factor 67.4

i ) QD

Date: 19.JUN.2019 15:23:19

6dB Bandwidth: 36,4 MHz
. LIMIT SUBCLAUSE 15.247(e) — 5.2(1)
3
': Under normal test conditons 6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205

info@tuv.at
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

6dB Bandwidth

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency) — DSSS

Relative humidity:  39% AUSTRIA

§ 15.247(a)(2)
5.2(1)

Channel 1 (2412 MHz center

Spectrum

Att 30de  SWT

Ref Level 20.00 dem  Offset 1.00 dB & RBW 1 MHz
19 ps @ VYBW 100 kHz Mode &uto FFT

=

15.80 dBm
e 2.41312990 GHZ
[~ 6.00 dB
/ 8.712800000 MHz
/ 277.0
’/ ™, —
\\_f/
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 15001 pts Span 50.0 MHz
rMarker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1 1 2,4131299 GHz 15.80 dBm ndB down 8.7128 MHz
T1 1 2.407587 GHz 9.81 dBm ndg &.00 dB
T2 1 2.4162997 GHz 9.80 dBm 0 factor 277.0
I | QO RRRRRED e
Date: 19.JUN.2019 15:02:05
6dB Bandwidth: 8,7 MHz
LIMIT SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205

QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

6dB Bandwidth

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency) — OFDM

Relative humidity:  39%

Spectrum

Ref Level 20.00 dBm
Att 20 dB SWT

Offset 1.00 dB & RBW
19 ps & YBW 100 kHz

Y

§ 15.247(a)(2)
5.2(1)

Channel 1 (2412 MHz center

=

1 MHz

Mode Auto FFT

@ 1AP Maw
M1 M1[1] 13.15 dBm
T1 | 2.41312990 GHz
6.00 dB
16.608900000 MHz
/ 145.3
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 15001 pts Span 50.0 MHz
rMarker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1 1 2.4131299 GHz 13.15 dBm ndB down 16,6089 MHz
T1 1 24037272 GHz 7.17 dBm ndg &.00 dB
T2 1 2,4203361 GHz 7.14 dBm 0 factor 145.32

I

Date: 19.JUN.2019 15:05:28

6dB Bandwidth: 16,6 MHz

LIMIT

SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205

QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

6dB Bandwidth

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency) — DSSS

Relative humidity:  39%

Spectrum

Ref Level 20.00 dem  Offset 1.00 dB & RBW 1 MHz
Att 20 dB SWT 19 ps @ YBW 100 kHz

Y

§ 15.247(a)(2)
5.2(1)

Channel 6 (2437 MHz center

=

Mode Auto FFT

@ 1AF Max

17.22 dBm
2.43814330 GHz
6.00 dB
9.229400000 MHz
264.2

/T

N

-50 dBm

=70 dBrm

CF 2.437 GHz 15001 pts Span 50.0 MHz
rMarker
Type | Ref | Tre | ¥-value | Y-value Function | Function Result |
M1 1 2,4381433 GHz 17.22 dBm ndB down 9.2294 MHz
T1 1 2432327 GHz 11.22 dBm ndg &.00 dB
T2 1 2. 4415564 GHz 11.22 dBm 0 factor 264.2

I

Date: 19.JUN.2019 15:13:03

6dB Bandwidth: 9,2 MHz

LIMIT SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C Relative humidity:

6dB Bandwidth

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency) — OFDM

39% AUSTRIA

§ 15.247(a)(2)
5.2(1)

Channel 6 (2437 MHz center

Spectrum

Ref Level 20.00 dem  Offset 1.00 dB & RBW 1 MHz
Att 20 dB SWT 19 ps @ YBW 100 kHz

=

Mode Auto FFT

M1[1] 15.24 dBm

| e
T‘_}r,-—-v—'v 2.43772330 GHz
6.00 dB
16.572200000 MHz
147.1

e

dBm

RF\\\

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz 15001 pts Span 50.0 MHz

rMarker

Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1 1 2, 4377233 GHz 15.24 dBm ndB down 16.5722 MHz
T1 1 2. 4286772 GHz 9.23 dBm ndg &.00 dB
T2 1 2, 4452495 GHz 9.25 dBm 0 factor 147.1

I )

Date: 19.JUN.2019 15:12:29

6dB Bandwidth: 16,6 MHz

LIMIT SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205

QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc

Page 20 of 86

02.12.2019




®

>
D)
=

info@tuv.at

www.tuv.at

Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C Relative humidity:  39%

6dB Bandwidth

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency) — DSSS

Spectrum

Y

§ 15.247(a)(2)
5.2(1)

Channel 11 (2462 MHz center

=

Ref Level 20.00 dem  Offset 1.00 dB & RBW 1 MHz

Att 30de SWT 19 ps @ YBW 100 kHz  Mode aAuto FFT
M1[1] 13.83 dBm
TII/HH""‘-\x TZ 2.46083010 GHz
f" dB 6.00 dB
= B 8.466100000 MHz
// Q fagtor 290.7
I / \\

-50 dBm

\/‘

-50 dBm

=70 dBrm

CF 2.462 GHz 15001 pts Span 50.0 MHz
rMarker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1 1 2,4608301 GHz 13.83 dBm ndB down g8.4661 MHz
T1 1 2457747 GHz 7.83 dBm ndg &.00 dB
T2 1 2,4662131 GHz 7.84 dBm 0 factor 290.7

I )

Date: 19.JUN.2019 15:14:40

6dB Bandwidth: 8,56 MHz

LIMIT SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C Relative humidity:

6dB Bandwidth

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency) — OFDM

39%

Y

§ 15.247(a)(2)
5.2(1)

Channel 11 (2462 MHz center

Spectrum |n§l
Ref Level 20.00 dBm Offset 1.00 dB & RBW 1 MH=z
Att 30 dB SWT 19 ps @ YBW 100 kHz Mode Auto FFT
M1 M1[1] 11.66 dBm
2.46062010 GHz
= _...—-'_"1"\'\/_""‘-'—'1-.. T2
n 6.00 dB
Bw 16.492200000 MHz
/ Q factor 149.2
_.-/_ ‘_\‘"'—'\
——— \"_‘\\_‘_
-‘\..-’\_'
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 15001 pts Span 50.0 MHz
Marker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
11 1 2.4606201 GHz 11.66 dBm ndB down 16.4922 MHz
T1 1 2.4537239 GHz E.67 dBm ndg &.00 dB
T2 1 2.4702161 GH=z L.66 dBm 0 factor 149.2
I | ARERRANED

Date: 19.JUN.2019 15:17:02

6dB Bandwidth: 16,5 MHz

LIMIT SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

6dB Bandwidth

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency)

Relative humidity:

39% AUSTRIA

§ 15.247(a)(2)
5.2(1)

Channels 1+5 (2422 MHz center

Spectrum |n§l
Ref Level 20.00 dem  Offset 1.00 dB & RBW 1 MHz
Att 20 dB SWT 19 ps @ YBW 100 kHz Mode &uto FFT
@ 1AP Yiew
M1[1] 10.20 dBm
M1 2.42320990 GHz
10 dBm —
T1 R BNt % / 2 6.00 dB
7,_,~ Bw 7600000 MHz
0 dBm / Q factor 66.5
o ]
-20 dBrm
-20 dBm
-40 dBm
50 dBrm
-60 dBrm
=70 dBm
CF 2.422 GHz 15001 pts Span 50.0 MHz
Marker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1 1 24232099 GH=z 10.20 dBm ndB down 36.417a MHz
T1 1 2.4037279 GHz 4,22 dBm ndp 6.00 db
T2 1 2. 4401455 GH=z 4,20 dBm 0 factor 66,5

I

Date: 19.JUN.2019 15:07:15

6dB Bandwidth: 36,4 MHz

LIMIT

SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

6dB Bandwidth

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency)

Relative humidity:  39%

Spectrum

Ref Level 20.00 dBm

Offset 1.00 dB & RBW

Y

§ 15.247(a)(2)
5.2(1)

Channels 4 + 8 (2437 MHz center

=

1 MHz

Att 30 de SWT 19 ps @ YBW 100 kHz Mode Auto FFT
@ 1AP Yiew
M1[1] 9.84 dBm
2.43981650 GHz
10 dBm — L
T1 R T \\/'—"" T2 6.00 dB
ﬁ Bw 0900000 MHz
0 dBm Q factor 66.9
e
-20 dBrm
-30 dBm
-40 dBm
50 dBrm
-60 dBrm
=70 dBm
CF 2.437 GHz 15001 pts Span 50.0 MHz
Marker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1 1 2.4398165 GHz Q.84 dBm ndB down 36.4609 MHz
T1 1 2.4187112 GHz 3.84 dBm ndp 6.00 db
T2 1 2. 4551721 GHz 3.84 dBm 0 factor 66,9

I

Date: 19.JUN.2019 15:09:41

6dB Bandwidth: 36,5 MHz

LIMIT

SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

6dB Bandwidth

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency)

Relative humidity:  39%

Spectrum

Ref Level 20.00 dBm

Offset 1.00 dB & RBW

Y

§ 15.247(a)(2)
5.2(1)

Channel 7 + 11 (2452 MHz center

=

1 MHz

Att 30 dB SWT 19 ps @ YBW 100 kHz Mode Auto FFT
M1[1] 7.52 dBm
M1 2.44887020 GHz
T1 6.00 dB
%M
i Bw 4200000 MHz
/ Q factor 66.9
[/ \
[ ™
-20 dBm
-30 dBr
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.452 GHz 15001 pts Span 50.0 MHz
Marker
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
11 1 2.4488702 GHz 7.52 dBm ndB down 36.6142 MHz
T1 1 24336412 GHz 1.52 dBm ndg &.00 dB
T2 1 2.4702554 GHz 1.52 dBm 0 factor 66.9

I

Date: 19.JUN.2019 15:19:07

6dB Bandwidth: 36,6 MHz

LIMIT

SUBCLAUSE 15.247(e) — 5.2(1)

Under normal test conditons

6 dB Bandwidth at least 500 kHz

Test Equipment used: EMV-205
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Test Report Reference:

INE-AT/FG-19/197

Ambient temperature:

4.4. Maximum Peak RF Power Output (conducted)

23°C

Firmware power settings during all tests

Antenna 1

Relative humidity:  39%

TUY

AUSTRIA

§ 15.247(b)(3)
5.4(4)

Mode of operation

Firmware power setting

Channel and center frequency (MHz)

DSSS

Setting 71 at CH 1 (2412)

Setting 80 at CH 6 (2437)

Setting 71 at CH 11 (2462)

OFDM — 20 MHz

Setting 65 at CH 1 (2412)

Setting 80 at CH 6 (2437)

Setting 65 at CH 11 (2462)

OFDM — 40 MHz

Setting 62 at CH 3 (2422)

Setting 72 at CH 6 (2437)

Setting 62 at CH 11 (2462)

Antenna 2

Mode of operation

Firmware power setting

Channel and center frequency (MHz)

DSSS

Setting 77 at CH 1 (2412)

Setting 84 at CH 6 (2437)

Setting 74 at CH 11 (2462)

OFDM — 20 MHz

Setting 65 at CH 1 (2412)

Setting 84 at CH 6 (2437)

Setting 65 at CH 11 (2462)

OFDM — 40 MHz

Setting 62 at CH 3 (2422)

Setting 72 at CH 6 (2437)

Setting 62 at CH 11 (2462)

LIMIT

N/A

Measuring equipment used: N/A
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Test Report Reference:
INE-AT/FG-19/197

Y

Ambient temperature: 23°C Relative humidity:  39%

Maximum Peak RF Power Output (conducted) § 15.247(b)(3)

5.4(4)

Conducted Measurement with thermal power sensor (RMS) — Antenna 1

Rated output power: 173,78 mW

Test conditions Transmitter power (mW)
2412 (2422) MHz 2437 MHz 2462 (2452) MHz
Trom (23 )°C DSSS 58,88 138,04 60,26
OFDM - 20 MHz 45,71 125,89 45,71
OFDM - 40 MHz 45,19 50,12 43,15
Measurement uncertainty +0,75dB
LIMIT SUBCLAUSE 15.247(b)(3) — 5.4(4)

Under normal test conditons

1W conducted (4W eirp)

Test Equipment used: NT-204

Maximum Peak RF Power Output (conducted) § 15.247(b)(3)

5.4(4)

Conducted Measurement with thermal power sensor (RMS) — Antenna 2

Rated output power: 173,78 mW

Test conditions Transmitter power (mW)
2412 (2422) MHz 2437 MHz 2462 (2452) MHz
Trom (23 )°C DSSS 120,23 173,78 80,35
OFDM - 20 MHz 56,23 173,78 48,42
OFDM - 40 MHz 45,19 56,23 50,12
Measurement uncertainty +0,75dB

LIMIT SUBCLAUSE 15.247(b)(3) — 5.4(4)

QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc Page 27 of 86 02.12.2019



Test Report Reference:

I
INE-AT/FG-19/197 , UV

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Under normal test conditons 1W conducted (4W eirp)

Test Equipment used: NT-204

®

>
D)
=

info@tuv.at
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Test Report Reference:
INE-AT/FG-19/197

Y

Ambient temperature: 23°C Relative humidity:  39%

4.5. Power spectral density (conducted) § 15.247(e)

5.2(2)

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency) — DSSS

Channel 1 (2412 MHz center

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz
Att 25 dB SWT 7.6 ms YBW 3 kHz Mode auto FFT
® 1Pk Max

M1[1] -2.47 dBm

2.41299490 GHz
[¥11

CF 2.412 GHz 10001 pts Span 50.0 MHz

Date: 19.JUN.2019 15:31:05

Power Spectral density: -2,47 dBm @ 2412,995 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Under normal test conditons +8dBm in any 3 kHz band

Test Equipment used: EMV-205

QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc Page 29 of 86 02.12.2019
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Power spectral density (conducted) § 15.247(e)
5.2(2)

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW Channel 1 (2412 MHz center
frequency) — OFDM

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz
Att 25 dB SWT 7.6 ms YBW 3 kHz Mode auto FFT
® 1Pk Max

M1[1] -6.08 dBm

2.41231500 GHz
0 dBrm

1
[ |IIJIT.U.|||| L I

-10 dBm

-20 dBm

l"I"l ["I' T ' T I|'|'

20 dBm -

-40 dBm il

THpi™

il |”' i I
=70 dBm
-20 dBm
CF 2.412 GHz 10001 pts Span 50.0 MHz
GRRRRRED e
Date: 19.JUN.2019 15:30:02
Power Spectral density: -6,08 dBm @ 2412,315 MHz
% LIMIT SUBCLAUSE 15.247(e) — 5.2(2)
'_
; Under normal test conditons +8dBm in any 3 kHz band
®
£ Test Equipment used: EMV-205
QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc Page 30 of 86 02.12.2019
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C Relative humidity:

Power spectral density (conducted)

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency) — DSSS

39%

Spectrum 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz
Att 25 dB SWT 7.6 ms YBW 3 kHz

“ispectrum3 ()

Y

§ 15.247(e)
5.2(2)

Channel 6 (2437 MHz center

(=

Mode Auto FFT

® 1Pk Max

M1

M1[1]

0.19 dBm
2.43624510 GHz

CF 2.437 GHz

10001 pts

Date: 19.JUN.2019 15:38:06

Power Spectral density: 0,19 dBm @ 2436,245 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Span 50.0 MHz

Under normal test conditons

+8dBm in any 3 kHz band

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C Relative humidity:  39%

Power spectral density (conducted)

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency) — OFDM

Spectrum 2

“ispectrum3 ()

Y

§ 15.247(e)
5.2(2)

Channel 6 (2437 MHz center

(=

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz

Att 25db SWT 7.6 ms YBW 3 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -2.99 dBm
2.43731500 GHz
0 dem 1

=70 dBrm

-80 dBm

CF 2.437 GHz 10001 pts

Date: 19.JUN.2019 15:36:39

Power Spectral density: -2,99 dBm @ 2437,315 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Span 50.0 MHz

Under normal test conditons

+8dBm in any 3 kHz band

Test Equipment used: EMV-205
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02.12.2019



®
>
=)
'_
©
s
=
®
£
£

www.tuv.at

Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C Relative humidity:

Power spectral density (conducted)

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency) — DSSS

39%

Spectrum 2
Ref Level 10.00 dBm

Offset 1.00 dB & RBW 3 kHz

“ispectrum3 ()

Y

§ 15.247(e)
5.2(2)

Channel 11 (2462 MHz center

(=

Att 25 dB SWT 7.6 ms YBW 3 kHz Mode auto FFT
® 1Pk Max
M1[1] -3.79 dBm
2.46127010 GHz
frtt
f !
J NJ
! Y
CF 2.462 GHz 10001 pts Span 50.0 MHz

Date: 19.JUN.2019 15:32:24

Power Spectral density: -3,79 dBm @ 2461,270 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Under normal test conditons

+8dBm in any 3 kHz band

Test Equipment used: EMV-205

QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc

Page 33 of 86

02.12.2019



I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Power spectral density (conducted) § 15.247(e)
5.2(2)

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW Channel 11 (2462 MHz center
frequency) — OFDM

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz

Att 25de SWT 7.6ms YBW 3kHz Mode auto FFT
@ 1Pk Max
M1[1] -5.30 dBm
2.46073010 GHz
0 dem 1
10 dBm | l |1‘ lilllll |
-20 dem
-30 dBm g T
-40 dBm
S0 dBrm— '|||”"| L Lkl
i !:
-70 dBm
-a0 dBm
CF 2.462 GHz 10001 pts Span 50.0 MHz
GRRRRRED e
Date: 19.JUN.2019 15:34:14
Power Spectral density: -5,30 dBm @ 2460,730 MHz
i LIMIT SUBCLAUSE 15.247(e) — 5.2(2)
=
; Under normal test conditons +8dBm in any 3 kHz band
3
E .
g Test Equipment used: EMV-205
QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc Page 34 of 86 02.12.2019
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C Relative humidity:

Power spectral density (conducted)

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW
frequency)

39%

Spectrum 2

Ref Level 10.00 dBm
Att 25 dB

Offset 1.00 dB & RBW 3 kHz
SWT 7.6 ms VYBW 3 kHz

“ispectrum3 ()

Y

§ 15.247(e)
5.2(2)

Channel 1 + 5 (2422 MHz center

(=

Mode Auto FFT

® 1Pk Max

M1[1]

-7.36 dBm
2.42424480 GHz

CF 2.422 GHz 10001 pts

Date: 19.JUN.2019 15:27:44

Power Spectral density: -7,36 dBm @ 2424,245 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Span 50.0 MHz

Under normal test conditons

+8dBm in any 3 kHz band

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Power spectral density (conducted) § 15.247(e)
5.2(2)

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW Channel 4 + 8 (2437 MHz center
frequency)

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz
Att 25 dB SWT 7.6 ms YBW 3 kHz Mode auto FFT
® 1Pk Max

M1[1] -9.28 dBm

2.43761990 GHz
0 dBrm

1
10 dBm - ¥

=0 dBm—, v et Wl 1k LInJuI|.|.Jll];lh“l.lldllhl” “lmml“ll,lhhHllnllu. N

-30 dBm

4 0O 1 [
i

=50 dBm

-60 dBm

=70 dBrm

-80 dBm

CF 2.437 GHz 10001 pts Span 50.0 MHz

Date: 19.JUN.2019 15:25:36

Power Spectral density: -9,28 dBm @ 2437,620 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Under normal test conditons +8dBm in any 3 kHz band

®
>
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®
£
£

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Power spectral density (conducted) § 15.247(e)
5.2(2)

Conducted Measurement — Antenna 1

Rated output power: 173,78 mW Channel 7 + 11 (2452 MHz center
frequency)

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz
Att 25 dB SWT 7.6 ms YBW 3 kHz Mode auto FFT
® 1Pk Max

M1[1] -7.35dBm
2.45261990 GHz

CF 2.452 GHz 10001 pts Span 50.0 MHz

Date: 19.JUN.2019 15:22:05

Power Spectral density: -7,35 dBm @ 2452,620 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Under normal test conditons +8dBm in any 3 kHz band

Test Equipment used: EMV-205

®
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Test Report Reference:
INE-AT/FG-19/197

Y

Ambient temperature: 23°C Relative humidity:  39%

Power spectral density (conducted) § 15.247(e)

5.2(2)

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency) — DSSS

Channel 1 (2412 MHz center

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz

Att 25db SWT 7.6 ms YBW 3 kHz Mode auto FFT
® 1Pk Max
M1[1] 0.18 dBm
P11 2.41099510 GHz
0 dBm -

A )

CF 2.412 GHz 10001 pts Span 50.0 MHz

Date: 19.JUN.2019 15:02:56

Power Spectral density: 0,18 dBm @ 2410,995 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Under normal test conditons +8dBm in any 3 kHz band

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Power spectral density (conducted) § 15.247(e)
5.2(2)

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW Channel 1 (2412 MHz center
frequency) — OFDM

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz

Att 25 dB SWT 7.6 ms YBW 3 kHz Mode auto FFT
® 1Pk Max
M1[1] -3.26 dBm
2.41073010 GHz
0 dBrm S
-10 dBm
-20 dBm

-70 dBm
-20 dBm
CF 2.412 GHz 10001 pts Span 50.0 MHz
ARRRRREED e
Date: 19.JUN.2019 15:05:12
Power Spectral density: -3,26 dBm @ 2410,730 MHz
% LIMIT SUBCLAUSE 15.247(e) — 5.2(2)
'_
; Under normal test conditons +8dBm in any 3 kHz band
®
£ Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Power spectral density (conducted) § 15.247(e)
5.2(2)

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW Channel 6 (2437 MHz center
frequency) — DSSS

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz
Att 25 dB SWT 7.6 ms YBW 3 kHz Mode auto FFT
® 1Pk Max

M1[1] 1.10 dBm
M1 2.43625510 GHz

AMM \Mh
vy ALY

' ¥

CF 2.437 GHz 10001 pts Span 50.0 MHz

Date: 19.JUN.2019 15:13:19

Power Spectral density: 1,10 dBm @ 2436,255 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Under normal test conditons +8dBm in any 3 kHz band

®
>
=)
'_
©
s
=
®
£
£

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

Power spectral density (conducted)

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency) — OFDM

Relative humidity:

39% AUSTRIA

§ 15.247(e)
5.2(2)

Channel 6 (2437 MHz center

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz

Att 25 dB SWT 7.6 ms

YBW 3 kHz Mode asuto FFT

® 1Pk Max

0 dBrm

M1[1] -1.69 dBm
2.43573010 GHz

-10 dBm

-20 dBm

S

-30 dBm—j

] Al

CF 2.437 GHz

10001 pts

Date: 19.JUN.2019 15:11:52

Power Spectral density: -1,69 dBm @ 2435,730 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Span 50.0 MHz

Under normal test conditons

+8dBm in any 3 kHz band

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Power spectral density (conducted) § 15.247(e)
5.2(2)

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW Channel 11 (2462 MHz center
frequency) — DSSS

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz

Att 25 dB SWT 7.6 ms YBW 3 kHz Mode auto FFT
® 1Pk Max
M1[1] -2.30 dBm
2.46129010 GHz
o dem L1
-10 dBm M\
-20 dBm “ \

-30 dBm

-40 dBrin \
S0 dBm— 1 n .‘._ﬂ M

w 1r [
e —T y ‘[ : .
-70 dB
-80 dBm
CF 2.462 GHz 10001 pts Span 20.0 MHz

Date: 19.JUN.2019 15:15:29

Power Spectral density: -2,30 dBm @ 2461,290 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Under normal test conditons +8dBm in any 3 kHz band

®
>
=)
'_
©
s
=
®
£
£

Test Equipment used: EMV-205

QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc Page 42 of 86 02.12.2019

www.tuv.at




I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Power spectral density (conducted) § 15.247(e)
5.2(2)

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW Channel 11 (2462 MHz center
frequency) — OFDM

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz

Att 25 dB SWT 7.6 ms VBW 3 kHz Mode asuto FFT
® 1Pk Max
M1[1] -4.56 dBm
2.46073010 GHz
0 dBrm T
-10 dBm b bigl vuy I

priihi

-20 dBm
CF 2.462 GHz 10001 pts Span 50.0 MHz
GRRRRRED e
Date: 19.JUN.2019 15:16:42
Power Spectral density: -4,56 dBm @ 2460,730 MHz
% LIMIT SUBCLAUSE 15.247(e) — 5.2(2)
'_
; Under normal test conditons +8dBm in any 3 kHz band
®
£ Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C Relative humidity:  39%

Power spectral density (conducted)

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW
frequency)

Spectrum 2

“ispectrum3 ()

Y

§ 15.247(e)
5.2(2)

Channel 1 + 5 (2422 MHz center

(=

Ref Level 10.00 dBm
Att 25 dB

Offset 1.00 dB & RBW 3 kHz

SWT 7.6 ms YBW 3 kHz Mode asuto FFT

® 1Pk Max

M1[1]

-6.35 dBm
2.41947030 GHz

M1

CF 2.422 GHz

10001 pts

Date: 19.JUN.2019 15:07:49

Power Spectral density: -6,35 dBm @ 2419,470 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Span 50.0 MHz

Under normal test conditons

+8dBm in any 3 kHz band

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Power spectral density (conducted) § 15.247(e)
5.2(2)

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW Channel 4 + 8 (2437 MHz center
frequency)

seearun 2 0] ) 2

Ref Level 10.00 dBm Offset 1.00 d& & RBW 3 kHz
Att 25 dB SWT 7.6 ms YBW 3 kHz Mode auto FFT
® 1Pk Max

M1[1] -5.58 dBm
2.43574510 GHz

M1

N IR T I NI ! !

CF 2.437 GHz 10001 pts Span 50.0 MHz

Date: 19.JUN.2019 15:10:09

Power Spectral density: -5,58 dBm @ 2435,745 MHz

LIMIT SUBCLAUSE 15.247(e) - 5.2(2)

Under normal test conditons +8dBm in any 3 kHz band

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Power spectral density (conducted) § 15.247(e)
5.2(2)

Conducted Measurement — Antenna 2

Rated output power: 173,78 mW Channel 7 + 11 (2452 MHz center
frequency)
seearun 2 0] ) 2
Ref Level 10.00 dBm  Offset 1.00 dB & RBW 3 kHz
Att 25dE SWT 7.6ms VBW 2kHz Mode Auto FFT
@ 1Pk Max
M1[1] -6.31 dBm
2.45261990 GHz
0 dem
1
10 dBm 1 n x T | 1
-20 dBm J +
-20 f
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-a0 dBm
CF 2.452 GHz 10001 pts Span 50.0 MHz
GRRRRRED e
Date: 19.JUN.2019 15:20:06
Power Spectral density: -6,31 dBm @ 2452,620 MHz
% LIMIT SUBCLAUSE 15.247(e) — 5.2(2)
'_
; Under normal test conditons +8dBm in any 3 kHz band
>
®
£ Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
4.6. Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 1

Setup: CH 1: 2412 MHz — DSSS

Spectrum 3 @] [@
Ref Level 10.00 dBrm  Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 250 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max
L M1 M1[1] 7.12 dBm
2.4060 GHz

CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:30:48

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 1

Setup: CH 1: 2412 MHz — OFDM

Spectrum 3 @] |n§l

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max

ML M1[1] 4.38 dBm
k 2.4060 GHz

CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:30:21

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 1

Setup: CH 6: 2437 MHz — DSSS

Spectrum 3 @] |n§l

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max

h M1[1] 12.77 dBm
2.4420 GHz

| o |.|,.,d|"L'~’Mh . . WL

CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:37:37

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 1

Setup: CH 6: 2437 MHz — OFDM

Spectrum 3 @] |n§l

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max

Ml M1[1] 9.68 dBm

2.4420 GHz

CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:37:02

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 1

Setup: CH 11: 2462 MHz — DSSS

Spectrum 3 @] |n§l

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max

1 M1[1] 9.27 dBm
2.4780 GHz

NWWWM” bt ol o

CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:33:21

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 1

Setup: CH 11: 2462 MHz — OFDM

Spectrum 3 @] |n§l
Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 250 ms YBW 100 kHz Mode auto Sweep
@ 1Pk Max
Il M1[1] 4.17 dBm
T 2.4780 GH=z
P M 1 o1 ! [ L [
R UWWWWWWWW S
CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:33:48

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 1

Setup: CH 1 + 5: 2422 MHz

Spectrum 3 @] |n§l
Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max
Ml M1[1] 2.08 dBm
¥ 2.4420 GHz
0 dBm
yl bt i HM X 4 b
S B e s o Ll
CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:26:35

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 1

Setup: CH 4 + 8: 2437 MHz

Spectrum 3 @] |n§l

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max

mfL M1[1] 4.37 dBm
b 2.4420 GHz

CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:26:00

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 1

Setup: CH 7 + 11: 2452 MHz

Spectrum 3 @] |n§l

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max

wih M1[1] 3.52 dBm
1 2.4420 GHz

CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:21:49

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 2

Setup: CH 1: 2412 MHz — DSSS

Spectrum 3 @] |n§l

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep

@ 1Pk Max
Wb M1[1] 11.85 dBm
2.4060 GHz
P ﬁaM YT T . M ELWT U Ll
T T ™ I T T L R P T e L T D e ey
MW;WW

Start 0.0 Hz Stop 25.0 GHz

Date: 19.JUN.2019 15:03:42

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 2

Setup: CH 1: 2412 MHz — OFDM

Spectrum 3 @] |n§l
Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max
Y M1 M1[1] 6.89 dBm
2.4060 GHz
.I| AIW . " [ b Moo . |
BN N T ke L2 TR T T
i, gt bt [T b
Start 0.0 Hz Stop 25.0 GHz

Date: 19.JUN.2019 15:04:40

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 2

Setup: CH 6: 2437 MHz — DSSS

Spectrum 3 @] |n§l

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max

h M1[1] 13.74 dBm
2.4420 GHz

G A R Iy T T o LTy e o

CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:13:41

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 2

Setup: CH 6: 2437 MHz — OFDM

Spectrum 3 @] |n§l
Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25dB  SWT 250ms VBW 100 kHz Mode Auto Sweep
@ 1Pk Max
M1 M1[1] 9.46 dBm
2.4420 GHz
n PR v nW y 1l M k|
o T AT WEIENT A R L e e
IS aRIEE
CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:11:24

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 2

Setup: CH 11: 2462 MHz — DSSS

Spectrum 3 @] |n§l

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max

Y 1 M1[1] 7.34 dBm
2.4420 GHz

CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:15:48

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 2

Setup: CH 11: 2462 MHz — OFDM

Spectrum 3 @] |n§l
Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max
[1[L M1[1] 4.38 dBm
1 2.4420 GHz
| Nl | JM I | | |
o I T e e D e i S L
CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:16:19

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 2

Setup: CH 1 + 5: 2422 MHz

x M Spectrum 3 @] |n§l

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max

ML M1[1] 4.76 dBm
2.4060 GHz
0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

&0 dBm bk L“‘LI.LJLVM Iy M b I

R PR me A I | T e M T P T e v

-70 dBm

-80 dBm

Start 0.0 Hz 691 pts Stop 25.0 GHz

Date: 19.JUN.2019 15:08:21

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 2

Setup: CH 4 + 8: 2437 MHz

Spectrum 3 @] |n§l
Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25dB  SWT 250 ms VBW 100 kHz Mode Auto Sweep
@ 1Pk Max
b M1[1] 6.09 dBm
M1 2.4060 GHz
.‘ LW M i N M l.n | N -
; LLMWM»WWW SRR T T TIT N sy
CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:10:27

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Out-of-band Emission § 15.247(d)
Unwanted Emissions 5.5

Conducted Measurement — Antenna 2

Setup: CH 7 + 11: 2452 MHz

Spectrum 3 @] |n§l

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 280 m= YBW 100 kHz Mode Auto Sweep
@ 1Pk Max

ML Mi1[1] 3.78 dBm
Y 2.4420 GHz

.LL_:L o J.M \ ' PR

i N S T I TRy TN

CF 12.5 GHz Span 25.0 GHz

Date: 19.JUN.2019 15:20:31

LIMIT SUBCLAUSE 15.247(d) — 5.5

In any 100 kHz bandwidth outside the frequency band in | At least 20dB below the power in the 100 kHz bandwidth
which the radio device is operating. within the band that contains the highest level of the
desired power.

Test Equipment used: EMV-205

®
>
=)
'_
©
s
=
®
£
£

QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc Page 64 of 86 02.12.2019

www.tuv.at




®
>
=)
'_
©
s
=
®
£
£

www.tuv.at

I
Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
4.7. Emissions in restricted bands § 15.209(a)
Emissions falling within restricted frequency bands RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 1: 2412 MHz — DSSS - Both antennas

11071
1007
90T

80T
FCC ClassB F PK

707 7,235250000 GHz

49,132 dBpV/m
60T

| ECC Wlass B Electric Field Strength QR+AV,
50T
) I I s e

—~

207

Pegel in dBpV/m

30M 50 60 80 100M 200 300 400 500 800 1G 26 3G 4G 56 6 8 10G 186

Frequenz in Hz

PK+_CLRWR(1):Stream1955_DSSS_CH1_F1
AVG_CLRWR(1):Stream1955_DSSS_CH1_F2
FCC ClassB F PK FCC Part 15 Class B Electric Field Strength QP+AV
AVG_MAXH(1):Stream1955_DSSS_CH1_F3 PK+_CLRWR

PK+_MAXH AVG_CLRWR

AVG_MAXH

PK+_CLRWR(1):Stream1955_DSSS_CH1_F2
PK+_MAXH(1):Stream1955_DSSS_CH1_F3

Worst case emission: Average @ 7235,25 MHz: 49,1 dBuV/m
Remark: Although the measurement above ends at 18 GHz, all measurements were performed up to the thenth
harmonics of the transmitter frequency.

LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112;
EMV-114; EMV-200; EMV-205; NT-122; NT-126; NT-416
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Test Report Reference:
INE-AT/FG-19/197

A7 4

Ambient temperature: 23°C Relative humidity:  39%

Emissions in restricted bands
Emissions falling within restricted frequency bands

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line): Band Edge requirement

Setup: CH 1: 2412 MHz — DSSS - both Antennas

1101
1051
100:
95T
90:
85T
80T

FCC ClassB F PK

75¢
At

2,387250000 GHz /\“
65T 56,029 dBpV/m ‘/ i

70:
60T /
555 M%‘J |

50

Pegel in dBuV/m

A FCC Part 15 Class B Electric Field Strength- QP+AV

o
[
Mo o ) ) |
S AP A A A B i (e7 e e e e L

~
[ S
f‘WI\/\Mww\w‘twvML/‘W‘uWMWMm AR

45t 2,387250000 GH
L 46,971 dBuV/m

30T
257

20 + + + + + + + + + + + |
2300 2350 2400 2450 2500 2550 2600

Frequenz in MHz

FCC Part 15 Class B Electric Field Strength QP+AV
AVG_CLRWR(1):Stream1955_DSSS_CH1_F2

PK+_CLRWR(1):Stream1955_DSSS_CH1_F2
FCC ClassB F PK

PK+_CLRWR PK+_MAXH

AVG_CLRWR AVG_MAXH
LIMIT SUBCLAUSE 15.209(a) — RSS-Gen

Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Band edges of the nearest restricted bands: 2390 MHz and 2483,5 MHz.

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

Emissions in restricted bands

Relative humidity:  39%

Emissions falling within restricted frequency bands

TUY

AUSTRIA

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 1: 2412 MHz — OFDM - both Antennas

1101

1007

90T

80T

70T

60T

Pegel in dBuV/m

50T

30T

207

40 —'—,

FCC ClassB F PK

FCC

4,000000000 GHz
44,598 dBuV/m

art 15 Clags B Electric Fjeld Strength QP+A

g

10

FCC ClassB F PK

PK+ MAXH
AVG_MAXH

30M 50 60 80 100M

PK+_CLRWR(1):Stream1955_20_CH1_F1
AVG_CLRWR(1):Stream1955_20_CH1_F2

AVG_MAXH(1):Stream1955_20_CH1_F3

200 300 400 500 800 1G 2G

Frequenz in Hz

PK+_CLRWR
AVG_CLRWR

3G 4G 5G 6 8 10G 18G

PK+_CLRWR(1):Stream1955_20_CH1_F2
PK+_MAXH(1):Stream1955_20_CH1_F3
FCC Part 15 Class B Electric Field Strength QP+AV

Worst case emission: Average @ 4000,0 MHz: 44,6 dBuV/m
Remark: Although the measurement above ends at 18 GHz, all measurements were performed up to the thenth
harmonics of the transmitter frequency.

LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112;
EMV-114; EMV-200; EMV-205; NT-122; NT-126; NT-416
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Emissions in restricted bands § 15.209(a)
Emissions falling within restricted frequency bands RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line): Band Edge requirement

Setup: CH 1: 2412 MHz — OFDM - both Antennas

1101
1051
100:
95T
90:
85T
80T
I FCC ClassB F PK

75T
70T

65T
[ )

60T 2,390000000 GHz

sl /51,895 dByV/m
[ *v"‘/ v

. el
[t
Lo rat i

451

Pegel in dBuV/m

a FCC Part 15 Class B Electric Field Strength QP+AV

Wt Mo \
Fering LA VLS v ySee e Wt un

50

401
35T
30:
25:

20 + + + + + + + + + + + |
2300 2350 2400 2450 2500 2550 2600

Frequenz in MHz

FCC Part 15 Class B Electric Field Strength QP+AV
AVG_CLRWR(1):Stream1955_20_CH1_F2

PK+_CLRWR(1):Stream1955_20_CH1_F2
FCC ClassB F PK

PK+_CLRWR PK+_MAXH

AVG_CLRWR AVG_MAXH
LIMIT SUBCLAUSE 15.209(a) — RSS-Gen

Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Band edges of the nearest restricted bands: 2390 MHz and 2483,5 MHz.

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

Emissions in restricted bands

Relative humidity:  39%

Emissions falling within restricted frequency bands

TUY

AUSTRIA

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 6: 2437 MHz — DSSS - both Antennas

1107

1001

90T

80T

70T

60T

Pegel in dBuV/m

50T

30T

207

40 —'—,

FCC ClassB F PK

FCC

7,310250000 GHz
47,553 dBuV/m

art 15 Class B Electric Field Strength QP+A

S

10

FCC ClassB F PK

PK+_MAXH
AVG_MAXH

30M 50 60 80 100M

PK+_CLRWR(1):Stream1955_DSSS_CH6_F1
AVG_CLRWR(1):Stream1955_DSSS_CH6_F2

AVG_MAXH(1):Stream1955_DSSS_CH6_F3

200 300 400 500 800 1G 2G

Frequenz in Hz

PK+_CLRWR
AVG_CLRWR

3G 4G 5G 6 8 10G 18G

PK+_CLRWR(1):Stream1955_DSSS_CH6_F2
PK+_MAXH(1):Stream1955_DSSS_CH6_F3
FCC Part 15 Class B Electric Field Strength QP+AV

Worst case emission: Average @ 7310,250 MHz: 47,5 dBuV/m
Remark: Although the measurement above ends at 18 GHz, all measurements were performed up to the thenth
harmonics of the transmitter frequency.

LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112;
EMV-114; EMV-200; EMV-205; NT-122; NT-126; NT-416
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Test Report Reference:
INE-AT/FG-19/197

A7 4

Ambient temperature: 23°C Relative humidity:  39%

Emissions in restricted bands
Emissions falling within restricted frequency bands

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line): Band Edge requirement

Setup: CH 6: 2437 MHz — DSSS - both Antennas

1101
1051
100t
951
90T
85T
80T
751 FCC ClassB F PK
€ F
> 70t
3 |
m
T 657 2,483500000 GHz
3 50,101 dBuV/
g o[ 2,387000000 GHz Ui wrm
e g5l 51,583 dBUVIm ) / U™, i FOC Part 15 Glass B Elediric Field-Strength QPHAV
i { A
50 :Afvwm,nmn‘wﬁmw\”mwwrww"“\”WNWN“”A*'W e B e
P 2,387000000 GH
[ 38,480 dBuV/m 2,483500000 GHz
[ 37,990 dBpV/m
40
357
30T
251
20 + + + + + + + + + + + i
2300 2350 2400 2450 2500 2550 2600
Frequenz in MHz
FCC Part 15 Class B Electric Field Strength QP+AV ——— PK+_CLRWR(1):Stream1955_DSSS_CH6_F2
AVG_CLRWR(1):Stream1955_DSSS_CH6_F2 ——— FCCClassB F PK
PK+_CLRWR —  PK+_MAXH
AVG_CLRWR ——— AVG_MAXH
LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150" 3
216-960 200** 3
Above 960 500 3

Band edges of the nearest restricted bands: 2390 MHz and 2483,5 MHz.

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

Emissions in restricted bands

Relative humidity:  39%

Emissions falling within restricted frequency bands

TUY

AUSTRIA

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 6: 2437 MHz — OFDM - both Antennas

1201

10T

1001

Q0T

80T

70T

60T

Pegel in dBuV/m

50T

30T

207

FCC ClassB F PK

FCC P

4,000000000 GHz
43,822 dBpV/m

rt 15 Class B Electric Field Strength QR+AV,

40;—'—,

10

FCC ClassB F PK

PK+_MAXH
AVG_MAXH

30M 50 60 80 100M

PK+_CLRWR(1):Stream1955_20_CH6_F1
AVG_CLRWR(1):Stream1955_20_CH6_F2

AVG_MAXH(1):Stream1955_20_CH6_F3

200 300 400 500 800 1G 2G

Freauenz in Hz

PK+_CLRWR
AVG_CLRWR

Worst case emission: Average @ 4000,0 MHz: 43,8 dBuV/m
Remark: Although the measurement above ends at 18 GHz, all measurements were performed up to the thenth
harmonics of the transmitter frequency.

3G 4G 5G 6 8 10G 18G

PK+_CLRWR(1):Stream1955_20_CH6_F2
PK+_MAXH(1):Stream1955_20_CH6_F3
FCC Part 15 Class B Electric Field Strength QP+AV

LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112;
EMV-114; EMV-200; EMV-205; NT-122; NT-126; NT-416
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Emissions in restricted bands § 15.209(a)
Emissions falling within restricted frequency bands RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line): Band Edge requirement

Setup: CH 6: 2437 MHz — OFDM - both Antennas

1107 T Ty
B f |
1051
1001
95T
90T
[ r
85T ¥
T f
80T i
75: | FCC ClassB F PK
e 7 7
3 70 2,386750000 GHz pk ; 2,486000000 GHz
o 64,701 dBuV/m ~ 63,753 dBuV/m
© 65T (A m\ ’
= [ f Wl W
[] o / !
3 60 + T v’“J"‘N M\i«c\ﬁ‘ M
& 55t A FCE'Rart 15 Class B Electric Field Strength- QP+AV
[ ) “M.vrvw” 7y \J \m‘ —
50T, At s AR - B e
451
a0t 2,390000000 GHz 2,483500000 GHz
L 46,820 dBpV/m 46,885 dBpV/m
35F
30T
25T
20 + + + + + + + + + + + i
2300 2350 2400 2450 2500 2550 2600
Frequenz in MHz
—— FCC Part 15 Class B Electric Field Strength QP+AV —— PK+_CLRWR(1):Stream1955_20_CH6_F2
—— AVG_CLRWR(1):Stream1955_20_CH6_F2 ——— FCC ClassB F PK
——— PK+_CLRWR ———  PK+_MAXH
——— AVG_CLRWR ——— AVG_MAXH
LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200™* 3
Above 960 500 3

Band edges of the nearest restricted bands: 2390 MHz and 2483,5 MHz.

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

Emissions in restricted bands

Relative humidity:  39%

TUY

AUSTRIA

§ 15.209(a)

Emissions falling within restricted frequency bands

RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 11: 2462 MHz — DSSS - both Antennas

1107

1007

90T

80T

70T

60T

Pegel in dBpV/m

50T

307

207

10

40 +,—,

FCC ClassB F PK

FCCH

4,000000000 GHz
44,460 dBuV/m

—~

Wlass B Electric Field Strength QP+AYV

FCC ClassB F PK

PK+_MAXH
AVG_MAXH

30M 50 60 80 100M

PK+_CLRWR(1):Stream1955_DSSS_CH11_F1
AVG_CLRWR(1):Stream1955_DSSS_CH11_F2

AVG_MAXH(1):Stream1955_DSSS_CH11_F3

200 300 400 500 800 1G 2G

Frequenz in Hz

PK+_CLRWR
AVG_CLRWR

3G 4G 5G 6 8 10G 18G

PK+_CLRWR(1):Stream1955_DSSS_CH11_F2
PK+_MAXH(1):Stream1955_DSSS_CH11_F3
FCC Part 15 Class B Electric Field Strength QP+AV

Worst case emission: Average @ 4000,0 MHz: 44,5 dBuV/m
Remark: Although the measurement above ends at 18 GHz, all measurements were performed up to the thenth
harmonics of the transmitter frequency.

LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112;
EMV-114; EMV-200; EMV-205; NT-122; NT-126; NT-416
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Test Report Reference:
INE-AT/FG-19/197

A7 4

Ambient temperature: 23°C Relative humidity:  39%

Emissions in restricted bands
Emissions falling within restricted frequency bands

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line): Band Edge requirement

Setup: CH 11: 2462 MHz — DSSS - both Antennas

11071
1055
1007
957
90:
85T
80t
75: FCC ClassB F PK
£ [ |
z T [\ 2,487000000 GHz
S 65t 58,183 dBuV/m
% 60: /
o 55] . V \ﬁmﬁan 15 Class B Electric Field Strength- QP+AV
50 ;\m«m’“’“’“m”mwmﬁwa\wwMJ”W,wwm,wM‘W“"MM»'\JW”MW“”‘* mal “‘A‘f"‘“’{‘“\ﬂ*"’w“r‘&m'WM‘NW‘“W“‘WW” TR
45T
a0} 2,486500000 GHz
| 46,547 dBuV/m
357
3ot
25:
20 + + + + + + + + + + + i
2300 2350 2400 2450 2500 2550 2600
Frequenz in MHz
— FCC Part 15 Class B Electric Field Strength QP+AV PK+_CLRWR(1):Stream1955_DSSS_CH11_F2
—— AVG_CLRWR(1):Stream1955_DSSS_CH11_F2 =~ ——— FCC ClassB F PK
~—— PK+_CLRWR ——  PK+_MAXH
~—— AVG_CLRWR ——  AVG_MAXH
LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200™* 3
Above 960 500 3

Band edges of the nearest restricted bands: 2390 MHz and 2483,5 MHz.

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

Emissions in restricted bands

Relative humidity:  39%

Emissions falling within restricted frequency bands

TUY

AUSTRIA

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 11: 2462 MHz — OFDM - both Antennas

1107

1007

Q0T

80T

70T

60T

Pegel in dBuV/m

50T

30T
20"7{},’”L

10

40 +,—,

FCC ClassB F PK

4,000000000 GHz
45,097 dBuV/m

FCC Hart 15 Class B-Electric Field-Strength- QR+A\]
T i

FCC ClassB F PK

PK+_MAXH
AVG_MAXH

30M 50 60 80 100M

PK+_CLRWR(1):Stream1955_20_CH11_F1
AVG_CLRWR(1):Stream1955_20_CH11_F2

AVG_MAXH(1):Stream1955_20_CH11_F3

200 300 400 500 800 1G 2G

Frequenz in Hz

PK+_CLRWR
AVG_CLRWR

3G 4G 5G 6 8 10G 18G

PK+_CLRWR(1):Stream1955_20_CH11_F2
PK+_MAXH(1):Stream1955_20_CH11_F3
FCC Part 15 Class B Electric Field Strength QP+AV

Worst case emission: Average @ 4000,0 MHz: 45,1 dBuV/m
Remark: Although the measurement above ends at 18 GHz, all measurements were performed up to the thenth
harmonics of the transmitter frequency.

LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112;
EMV-114; EMV-200; EMV-205; NT-122; NT-126; NT-416
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Test Report Reference:
INE-AT/FG-19/197 , u
Relative humidity:  39% AUSTRIA

Ambient temperature: 23°C

Emissions in restricted bands
Emissions falling within restricted frequency bands

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line): Band Edge requirement

Setup: CH 11: 2462 MHz — OFDM - both Antennas

11071
105t NI
| | “
1007 J \
o5} L
90T ;
T |
85T ‘w‘
80T i
75k y FCC ClassB F PK
£ Ll i 2,483500000 GHz
2 | J - 68,653 dBuV/m
T 657 WJ i
T 6ot ~ L
8.’ T ‘M\Lr‘" : w“.«w\ A
& 55t Jap’ FCdVF’art 15 Class B Electric Field Strength QP+AV
A VIV \
50 : e Y U WV“‘*‘\WWM\V‘"‘MW,« g AT ALy
Lot it s et 2,483500000 GH Y .
52,197 dBuV/m
307
257
20 + + + + + + + + + + + i
2300 2350 2400 2450 2500 2550 2600
Frequenz in MHz
—— FCC Part 15 Class B Electric Field Strength QP+AV —— PK+_CLRWR(1):Stream1955_20_CH11_F2
——— AVG_CLRWR(1):Stream1955_20_CH11_F2 —— FCC ClassB F PK
~—— PK+_CLRWR ——  PK+_MAXH
~—— AVG_CLRWR ——  AVG_MAXH
LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200™* 3
Above 960 500 3

Band edges of the nearest restricted bands: 2390 MHz and 2483,5 MHz.

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Emissions in restricted bands § 15.209(a)
Emissions falling within restricted frequency bands RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 3 (40 MHz): 2422 MHz — both Antennas

1001
90T

80T
FCC ClassB F PK

70T 4,000000000 GHz

44,919 dBpV/m
60T

L FCC Hart 15 Class B Electric Field Strength QP+A
! WWW
% I I O s e

30T

10 + ————+ + + + + ————+ + + + + ——t——+ + |
30M 50 60 80 100M 200 300 400 500 800 1G 2G 3G 4G 5G 6 8 10G 18G

Pegel in dBuV/m

Frequenz in Hz

PK+_CLRWR(1):Stream1955_40_CH3_F1
AVG_CLRWR(1):Stream1955_40_CH3_F2
FCC ClassB F PK

PK+_CLRWR(1):Stream1955_40_CH3_F2
PK+_MAXH(1):Stream1955_40_CH3_F3
FCC Part 15 Class B Electric Field Strength QP+AV

AVG_MAXH(1):Stream1955_40_CH3_F3 PK+_CLRWR
PK+ MAXH AVG_CLRWR
AVG_MAXH

Worst case emission: Average @ 4000,0 MHz: 44,9 dBuV/m
Remark: Although the measurement above ends at 18 GHz, all measurements were performed up to the thenth
harmonics of the transmitter frequency.

LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112;
EMV-114; EMV-200; EMV-205; NT-122; NT-126; NT-416
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Test Report Reference:
INE-AT/FG-19/197 , u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA
Emissions in restricted bands § 15.209(a)
Emissions falling within restricted frequency bands RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line): Band Edge requirement

Setup: CH 3 (40MHz): 2422 MHz — both Antennas

11071
105t
1007
o5 Y
90T ‘ \
851 2,389750000 GHz \‘ ‘

69,396 dBuV/m |
80t ‘

FCC ClassB F PK

75:
70T
65:
60T

Pegel in dBuV/m

55T W FCC Part 15 Class B Electric Field Strength QP+AV

T
AR

2,390000000 GHz \ w\"“‘JWN‘wrw/\,\wwwwnm A WP A N ey
52,785 dBuV/im

50 AL

[ tamprpapati v A

451

40:
35T
30:
25:

20 + + + + + + + + + + + |
2300 2350 2400 2450 2500 2550 2600

Frequenz in MHz

FCC Part 15 Class B Electric Field Strength QP+AV
AVG_CLRWR(1):Stream1955_40_CH3_F2

PK+_CLRWR(1):Stream1955_40_CH3_F2
FCC ClassB F PK

PK+_CLRWR PK+_MAXH

AVG_CLRWR AVG_MAXH
LIMIT SUBCLAUSE 15.209(a) — RSS-Gen

Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Band edges of the nearest restricted bands: 2390 MHz and 2483,5 MHz.

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200
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Test Report Reference:
INE-AT/FG-19/197

A7 4

Ambient temperature: 23°C Relative humidity:  39%

Emissions in restricted bands
Emissions falling within restricted frequency bands

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 6 (40 MHz): 2437 MHz — both Antennas

1107
1001
90T

80T
FCC ClassB F PK

70T

r 4,000000000 GHz
60t 44,500 dBpV/m

L ECC. ’Wlass B Electric Field Strength QR+AV]
) WM
) s e

30T

Pegel in dBuV/m

20T

10 + +——t—t—+ + + + + +——t—t—+ + + + + +——t—t+—+ + !
30M 50 60 80 100M 200 300 400 500 800 1G 2G 3G 4G 5G 6 8 10G 18G
Frequenz in Hz

PK+_CLRWR(1):Stream1955_40_CH6_F1
AVG_CLRWR(1):Stream1955_40_CH6_F2
FCC ClassB F PK

PK+_CLRWR(1):Stream1955_40_CH6_F2
PK+_MAXH(1):Stream1955_40_CH6_F3
FCC Part 15 Class B Electric Field Strength QP+AV

AVG_MAXH(1):Stream1955_40_CH6_F3 PK+_CLRWR
PK+ MAXH AVG_CLRWR
AVG_MAXH

Worst case emission: Average @ 4000,0 MHz: 44,5 dBuV/m
Remark: Although the measurement above ends at 18 GHz, all measurements were performed up to the thenth
harmonics of the transmitter frequency.

LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112;
EMV-114; EMV-200; EMV-205; NT-122; NT-126; NT-416
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

Emissions in restricted bands

Emissions falling within restricted frequency bands

Relative humidity:  39%

A7 4

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line): Band Edge requirement

Setup: CH 6 (40MHz): 2437 MHz — both Antennas

1107
1057
1007 .
i Tia Ao
951 “ Y
90T 3‘ \‘
[ | |
851 J \
| | \
80T T YA
| Wu" Rlam
75+ - . FCC ClassB F PK
E 1 2,390000000 GHz __, /" W 2,483500000 GHz
= 68,054 dBV/m "\ 70,416 dBpV/m
L p \
E 65 [ N ‘\ﬂ
T 6ot A i)
[} amY I
o T il S
& 55t - FCGC Pt 15 Class B Electric Field Strength- QP+AV
[ W o
50T | oty m/m‘nuw”“} st MAA/WV"\M'“'V"W‘”ww”‘-%/*)'\WMNw»meW”'/WWwM
e 2,390000000 GHz 2,483500000 GH
45: 51,942 dBuV/im 53,129 dBpV/m
407
351
301
251
20 + + + + + + + + + + i
2300 2350 2400 2450 2500 2550 2600
Frequenz in MHz
—— FCC Part 15 Class B Electric Field Strength QP+AV —— PK+_CLRWR(1):Stream1955_40_CH6_F2
—— AVG_CLRWR(1):Stream1955_40_CH6_F2 —— FCCClassB F PK
~—— PK+_CLRWR ~——  PK+_MAXH
~—— AVG_CLRWR ———  AVG_MAXH
LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Band edges of the nearest restricted bands: 2390 MHz and 2483,5 MHz.

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200

QFM-EMV-FG_Protokoll Rev.00 / FG19-197.doc

Page 80 of 86

02.12.2019



®
>
=)
'_
©
s
=
®
£
£

www.tuv.at

Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

Emissions in restricted bands

Relative humidity:  39%

Emissions falling within restricted frequency bands

TUY

AUSTRIA

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 9 (40 MHz): 2452 MHz — both Antennas

1107

1001

90T

80T

70T

60T

Pegel in dBuV/m

50T

30T

20T

FCC ClassB F PK

FCC§

4,000000000 GHz
44,328 dBpV/m

art 15 Class B Electric Field Strength QR+AV]

10

FCC ClassB F PK

PK+ MAXH
AVG_MAXH

30M 50 60 80 100M

PK+_CLRWR(1):Stream1955_40_CH9_F1
AVG_CLRWR(1):Stream1955_40_CH9_F2

AVG_MAXH(1):Stream1955_40_CH9_F3

200 300 400 500 800 1G 2G

Frequenz in Hz

PK+_CLRWR
AVG_CLRWR

3G 4G 5G 6 8 10G 18G

PK+_CLRWR(1):Stream1955_40_CH9_F2
PK+_MAXH(1):Stream1955_40_CH9_F3
FCC Part 15 Class B Electric Field Strength QP+AV

Worst case emission: Average @ 4000,0 MHz: 44,3 dBuV/m
Remark: Although the measurement above ends at 18 GHz, all measurements were performed up to the thenth
harmonics of the transmitter frequency.

LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112;
EMV-114; EMV-200; EMV-205; NT-122; NT-126; NT-416
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

Emissions in restricted bands

Relative humidity:  39%

Emissions falling within restricted frequency bands

TUY

AUSTRIA

§ 15.209(a)
RSS-Gen

Measurement with Peak-Detector (green line) and Average detector (magenta line): Band Edge requirement

Setup: CH 9 (40 MHz): 2452 MHz — both Antennas

1107
1057
1007
T Ay
95T r e \\\‘kaf\ufm\
90T “ \
857 J \
| | ‘
sof | |
75t ) Lm FCC ClassB F PK
£ L w "/ 2483500000 GHz
2 L e 69,979 dBuV/m
© 65T : “;AJ' N '\\
E B me \
?‘;’ 60: fﬁ \‘H
& 55t il FCC‘\‘Part 15 Class B Electric Field Strength-QP+AV
: e Mg, ]
50T oYl N\M‘me“’“”‘ - 2,483500000 GH SV AR o D
IO PVNRRTY WA T RO W 53,121 dBuV/m
301
251
20 + + + + + + + + + i
2300 2350 2400 2450 2500 2550 2600
Frequenz in MHz
—— FCC Part 15 Class B Electric Field Strength QP+AV —— PK+_CLRWR(1):Stream1955_40_CH9_F2
— AVG_CLRWR(1):Stream1955_40_CH9_F2 —— FCC ClassB F PK
~— PK+_CLRWR —  PK+_MAXH
~—— AVG_CLRWR ~——— AVG_MAXH
LIMIT SUBCLAUSE 15.209(a) — RSS-Gen
Frequency (MHz) Field strength (microvolts/meter) | Measurement distance (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150" 3
216-960 200** 3
Above 960 500 3

Band edges of the nearest restricted bands: 2390 MHz and 2483,5 MHz.

Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

4.8. Conducted Limits

Relative humidity:  39%

§ 15.207

RSS-Gen 8.8

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 1: 2412 MHz — DSSS

80
75
70
65

60

TUY

AUSTRIA

EN 55022 V QP

55

50

EN 55022 V AV

45

aof |

Pegel in dBuV

“J ,‘vmﬁ“ p "“'“"’“"m*J”W‘“"l‘"\“m“m\“M/WNW’WWWWM‘

NWW‘“M“N. oWl MMNWM WWW

— Preview Result 2-CAV [Preview Result 2.Res!
* CAV [Critical_Fregs.Result:5]
X Final_Result QPK [Final_Result.Result:4]

ult:2]

Preview Result 1-QPK  [Preview Result 1.Result:1] *
EN 55022 V QP [..\EMI conducted\]

M 3M 4aM 5M 6 8 10M
Frequenz in Hz

+ Final_Result CAV [Final_Result.Result:5]

QPK [Critical_Fregs.Result:4]
EN 55022 V AV [..\EMI conducted\]

20M 30M

LIMIT SUBCLAUSE 15.207(a) - RSS-Gen 8.8
Conducted limit (dBuV)

Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

Test Equipment used: EMV-105; EMV-151; EMV-200; EMV-405
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Test Report Reference:
INE-AT/FG-19/197

Ambient temperature: 23°C

Conducted Limits

Relative humidity:  39%

A7 4

§ 15.207
RSS-Gen 8.8

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 1: 2412 MHz — OFDM

80
75
70
65

60

EN 55022 V QP

55

50

EN 55022 V AV

45

401

Pegel in dBuV

35t |

30

25

M\““J,u,wxww"M'lwum,MWM%WVWVWWWWMMW MWWM

150k 300 400 500

— Preview Result 2-CAV [Preview Result 2.Result:2]
* CAV [Critical_Fregs.Result:5]
X Final_Result QPK [Final_Result.Result:4]

800 ™

EN 55022V QP

Preview Result 1-QPK  [Preview Result 1.Result:1] *

M 3M 4aM 5M 6 8 10M 20M 30M
Frequenz in Hz

QPK [Critical_Fregs.Result:4]
EN 55022 V AV [..\EMI conducted\]

[..\EMI conducted\]

+ Final_Result CAV [Final_Result.Result:5]

LIMIT SUBCLAUSE 15.207(a) - RSS-Gen 8.8
Conducted limit (dBuV)

Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

Test Equipment used: EMV-105; EMV-151; EMV-200; EMV-405
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Test Report Reference:
INE-AT/FG-19/197 ' u

Ambient temperature: 23°C Relative humidity:  39% AUSTRIA

Conducted Limits § 15.207
RSS-Gen 8.8

Measurement with Peak-Detector (green line) and Average detector (magenta line):

Setup: CH 1 + 5: 2422 MHz — OFDM

80
75
70

65
EN 55022 V QP
60 a

55
EN 55022 V AV
50

45

40

Pegel in dBuV

35

301

25

» ‘ “\;“ = | f - [,
] W A n\;“‘r*%r/'t,ﬂ,",‘u-‘"rJ"«a"vyu‘JW”M,lfu‘w“ﬂ“llw v.ww i WM M
: S e A~

150k 300 400 500 800 ™ 2M 3M aM 5M 6 8 10M 20M 30M

Frequenz in Hz

— Preview Result 2-CAV [Preview Result 2.Result:2]

Preview Result 1-QPK  [Preview Result 1.Result:1] * QPK [Critical_Fregs.Result:4]
* CAV [Critical_Fregs.Result:5]

EN 55022 V QP [..\EMI conducted\] EN 55022 V AV [.\EMI conducted\]

x Final_Result QPK  [Final_Result.Result:4] b Final_Result CAV [Final_Result.Result:5]
LIMIT SUBCLAUSE 15.207(a) — RSS-Gen 8.8
Conducted limit (dBuV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.
Test Equipment used: EMV-105; EMV-151; EMV-200; EMV-405
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Test Report Reference:
INE-AT/FG-19/197 ' u

Ambient temperature: 23°C Relative humidity: ~ 39% AUSTRIA

4.9. Maximum permissible Exposure § 15.247(i)

This kind of radio equipment is categorically excluded from routine environmental evaluation.
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Appendix 1

Test equipment used

o ooo0o0oo0o0000boO0O0o0o o ooQ0oooo0ooooo o

Anechoic Chamber with 3m
measurement distance
Stripline

according to ISO 11452-5

MA4000 - Antenna mast
1 -4 m height

DS - Turntable

0 - 400 ° Azimuth

CO3000 Controller
Mast+Turntable

HUF-Z3 - Log. Per. Antenna
200 - 1000 MHz

FMZB1513 - Loop Antenna
9 kHz - 30 MHz

HFH-Z6 - Rod Antenna
9 kHz - 30 MHz

3121C - Dipole Antenna
28 - 1000 MHz

3115 - Horn Antenna
1 - 18 GHz (immunity)

3116 - Horn Antenna
18 - 40 GHz

SAS-200/543 - Bicon. Antenna
20 MHz - 300 MHz

AT-1080 - Log. Per. Antenna
80 - 1000 MHz

HK-116 - bicon. Antenna
20 MHz - 300 MHz

HK-116 - bicon. Antenna
20 MHz - 300 MHz

3146 - Log. Per. Antenna
200 — 1000 MHz

VULB 9163 Trilog Antenna
30 — 3000 MHz

Loop Antenna
H-Field

Horn Antenna

500 MHz - 2900 MHz

Horn Antenna
500 MHz - 6000 MHz

Log. per. Antenna
800 MHz - 2500 MHz

Log. per. Antenna
800 MHz - 2500 MHz

BiConiLog Antenna
26 MHz — 2000 MHz

Conical Dipol Antenna
PCD8250

HF 906 - Horn Antenna
1 - 18 GHz (emission)
HzZ-1

Antenna tripod

BN 1500
Antenna tripod

Ant. tripod for EN61000-4-3
Model TP1000A

NT-100

NT-108

NT-110/1

NT-111/1

NT-112/1

NT-121

NT-122/1

NT-123

NT-124

NT-125

NT-126

NT-127

NT-128

NT-129

NT-130

NT-131

NT-131/1

NT-132

NT-133

NT-133/1

NT-134

NT-135

NT-137

NT-138

NT-139

NT-150

NT-151

NT-156

o ooo0o0oo0o0000boO0O0o0o o ooQ0oooo0ooooo o

Power quality analyzer
Fluke 1760 (complete set)

Spectrumanalyzer — FSP7
9kHz -7 GHz

ESCI - Test receiver
9kHz -7 GHz

ESI26 — Test receiver
20 Hz - 26,5 GHz

Digital Radio Tester
CMW500

Noise-gen., ITU-R 559-2
20 Hz — 20 kHz

CMTA - Radiocommunication
analyzer ; 0,1 - 1000 MHz

3271 - Spectrum analyzer
100 Hz - 26,5 GHz

Digital Radio Tester
Aeroflex 3920

Mixer M28HW
26,5 GHz - 40 GHz
RubiSource T&M
Timing reference

Radiocommunicationanalyzer
SWR 1180 MD

Mixer M19HWD
40 GHz - 60 GHz

Mixer M12HWD
60 GHz — 90 GHz

DS09104

Digital scope

TPS 2014

Digital scope

Artificial Ear

according to IEC 60318

1 kHz Sound calibrator

B10 - Harmonics and
flicker analyzer

SRM-3006
Spectrumanalyzer

E-field probe SRM
75 MHz - 3 GHz

Field Meter NBM-500

incl. E- and H-Field probes
Hall-Teslameter

ETM-1

EFA-3

H-field- / E-field probe
EHP-50F

H-field- / E-field probe
Field Meter EMR-200

100 kHz — 3 GHz

E-field probe
100 kHz — 3 GHz

H-field probe
300 kHz — 30 MHz

NT-160 -

NT-173

NT-200

NT-203/1

NT-207

NT-208/1

NT-209

NT-210

NT-211

NT-212/1

NT-214

NT-216

NT-217

NT-218

NT-219

NT-220/1

NT-222

NT-224

NT-225

NT-232

NT-233/1a

NT-234

NT-240a-e

NT-241

NT-243

NT-243/1

NT-244

NT-245

NT-246
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Appendix 1 (continued)

Test equipment used
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E-field probe
3 MHz - 18 GHz

H-field probe
27 MHz — 1 GHz

ELT-400
1 Hz - 400 kHz

MDS 21 - Absorbing clamp
30 - 1000 MHz

FCC-203I

EM Injection clamp
FCC-203I-DCN

Ferrite decoupling network

PR50
Current Probe

i310s
Current Probe

Fluke 87 V
True RMS Multimeter

Model 2000
Digital Multimeter
Fluke 87 V
Digital Multimeter

ESH2-Z5-U1 Artificial mains
network 4x25A

ESH3-Z5-U1 Artificial mains
network 2x10A

ESH3-Z6-U1 Artificial mains
network 1x100A

ESH3-Z6-U1 Artificial mains
network 1x100A

PHE 4500/B
Power amplifier
EZ10

T-Artificial Network

SMG - Signal generator
0,1 - 1000 MHz

SMA100A - Signal generator
9 kHz - 6 GHz

RefRad
Reference generator

SMP 02 Signal generator
10 MHz - 20 GHz

40 MHz Arbitrary Generator
TGA1241

Artificial mains network
NSLK 8127-PLC

PSURGE 4.1
Surge generator

IMU4000
Immunity test system

VCS 500-M6
Surge-Generator

Oscillatory Wave Simulator incl.
Coupling networks

BTA-250 - RF-Amplifier

9 kHz - 220 MHz / 250 W

NT-247

NT-248

NT-249

NT-250

NT-251

NT-252

NT-253

NT-254/1

NT-260

NT-261

NT-262/1

NT-300

NT-301

NT-302

NT-302a

NT-304

NT-305

NT-310

NT-310/1

NT-312

NT-313

NT-315

NT-316

NT-324

NT-325/1

NT-326

NT-

328a+tb+c
NT-330

0o o000 o0o0O0bo0 o0 000000 O0o0 0o oo ooooood

T82-50 RF-Amplifier
2GHz -8 GHz

500W1000M7 - RF-Amplifier
80 - 1000 MHz / 500 W

AS0102-65R - RF-Amplifier
1GHz -2 GHz

APAO01 — RF-Amplifier
0,5GHz-2,5GHz

Preamplifier
1GHz-4 GHz

Preamplifier for GPS
MKU 152 A

Preamplifier
100 MHz - 23 GHz

DC Block 10 MHz — 18 GHz
Model 8048

2-97201
Electronic load

TSX3510P - Power supply
0-30V/0-10A

TSX3510P - Power supply
0-30V/0-10A

VDS 200
Mobil-impuls-generator
LD 200
Mobil-impuls-generator

MPG 200
Mobil-Impuls-Generators

EFT 200
Mobil-impuls-generator

AN 200 S1
Artificial Network

FP-EFT 32M
3 ph. Coupling filter (Burst)

PHE 4500 - Mains impedance
network

IP 6.2 Coupling filter for
data lines (Surge)

TK 9421 High Power Volt. Probe
150 kHz - 30 MHz

ESH2-Z3 - Probe
9 kHz - 30 MHz

IP 4 - Capacitive clamp
(Burst)

Highpass-Filter

100 MHz - 3 GHz
Highpass-Filter

600 MHz — 4 GHz
Highpass-Filter

1250 MHz - 4 GHz
Highpass-Filter

1800 MHz — 16 GHz

NT-331

NT-332

NT-333

NT-334

NT-335

NT-336

NT-337

NT-338

NT-341

NT-344

NT-345

NT-350

NT-351

NT-352

NT-353

NT-354

NT-400/1

NT-401

NT-403

NT-409

NT-410

NT-411

NT-412

NT-413

NT-414

NT-415
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Appendix 1 (continued)

Test equipment used
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Highpass-Filter
3500 MHz — 18 GHz

RF-Attenuator 10 dB
DC -18 GHz /50 W

RF-Attenuator 6 dB
DC-18 GHz /50 W

RF-Attenuator 3 dB
DC -18 GHz /50 W

RF-Attenuator 20 dB
DC - 1000 MHz / 25 W

RF-Attenuator 30 dB
DC - 1000 MHz /1 W

RF-Attenuator
30dB

RF-Attenuator 6 dB
DC - 1000 MHz /1 W

RF-Attenuator 6 dB
DC -1000 MHz /1 W

RF-Attenuator
6 dB

RF-Attenuator
0dB-81dB

WRU 27 - Band blocking
27 MHz

WHJ450C9 AA - High pass
450 MHz

WHJ250C9 AA - High pass
250 MHz

RF-Load
150 W

Impedance transducer
1:4;1:9;1:16
RF-Attenuator DC — 18 GHz
6 dB

RF-Attenuator DC — 18 GHz
6 dB

RF-Attenuator DC — 18 GHz
10 dB

RF-Attenuator DC — 18 GHz
20 dB

I+P 7780 Directional coupler
100 - 2000 MHz

ESH3-Z2 - Pulse limiter
9 kHz - 30 MHz

Power Divider
6 dB/1 W/50 Ohm

Directional coupler
0,1 MHz — 70 MHz

Directional coupler
0,1 MHz — 70 MHz

Tube imitations
according to EN 55015

FCC-801-M3-16A
Coupling decoupling network

FCC-801-M2-50A
Coupling decoupling network

FCC-801-M5-25
Coupling decoupling network

NT-416

NT-417

NT-418

NT-419

NT-421

NT-423

NT-424

NT-425

NT-426

NT-428

NT-429

NT-430

NT-431

NT-432

NT-433

NT-435

NT-436

NT-437

NT-438

NT-439

NT-440

NT-441

NT-443

NT-444

NT-445

NT-450

NT-458

NT-459

NT-460
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FCC-801-AF10
Coupling decoupling network

FCC-801-S25
Coupling decoupling network

FCC-801-T4
Coupling decoupling network

FCC-801-C1
Coupling decoupling network

SW 9605 - Current probe
150 kHz — 30 MHz

95242-1 — Current probe
1 MHz - 400 MHz

94106-1L-1 — Current probe
100 kHz — 450 MHz

GA 1240 Power amplifier
according to EN 61000-4-16

Coupling networks
according to EN 61000-4-16

Van der Hoofden Test Head
EMC Video/Audiosystem

ES-K1 Version 1.71 SP2
Test software

EMC32 Version 10.50.40
Test software

SRM-TS Version 1.3
software for SRM-3000

SRM-TS Version 1.3.1
software for SRM-3006

Spitzenberger und Spies
Test software V4.1

Noise power test apparatus
according to EN 55014

Vertical coupling plane
(ESD)

Test cable #4
for EN 61000-4-6

Test cable #3
for conducted emission

Test cable #5+#6
ESD-cable (2x470k)

Test cable #8
Sucoflex 104EA

Test cable #9
(for outdoor measurements)

Test cable #10
(for outdoor measurements)

Test cable #13
Sucoflex 104PE

Test cable #21
for SRM-3000

Shield chamber

Climatic chamber

NT-461

NT-462

NT-463

NT-464

NT-465/1

NT-468

NT-471

NT-480

NT-481 -

NT-483

NT-484

NT-511/1

NT-520

NT-520/1

NT-522

NT-522/1

NT-525

NT-530

NT-531

NT-553

NT-554

NT-555 +

NT-556

NT-559

NT-580

NT-581

NT-584

NT-592

NT-600

M-1200
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Appendix 1 (continued)

Test equipment used
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Anechoic Chamber
3 m /5 m measuring distance

Turntabel
6 m diameter

Antenna mast + controller
EMC Video/Audiosystem

EMC Software
EMC32 Version 10.50.40

Hornantenna 1 — 18 GHz
HF 907

Antennapre.amp. 1 — 18 GHz
ERZ-LNA0200-1800-30-2

Trilog Antenna 30-3000 MHz
VULB9163

Monopol 9 kHz — 30 MHz
VAMP 9243

Antennapre.amp 18 — 40 GHz
BBV 9721

Hornantenna 200 — 2000 MHz
AH-220

DC Artificial Network
PVDC 8300

AC Artificial Network
NNLK 8121 RC

EMI Receiver
ESR26

Signalgenerator 9 kHz — 40 GHz

N5173B

GPS Frequency normal
B-88

DC Power supply
N5745A

Spektrum Analyzator
FSV40

Thd Multimeter
Model 2015

Poweramplifier
PAS15000

Inrush Current Source

Arb.-generator
Sycore

Harmonics/Flicker analyzer
ARS 16/3

HF- Ampflifier 9 kHz-250 MHz
BBA150

HF- Amplifier 80 -1000 MHz
BBA150

HF- Amplifier 0,8 - 6 GHz
BBA150

High Power Ant. 20-200 MHz
HPBA-2510

Log.per Antenna 80-2700 MHz
STLP 9128 E special

EMV-100

EMV-101

EMV-102+

EMV-103

EMV-104

EMV-105

EMV-110

EMV-111

EMV-112

EMV-113

EMV-114

EMV-115

EMV-150

EMV-151

EMV-200

EMV-201

EMV-202

EMV-203

EMV-205

EMV-206

EMV-

207/abc
EMV-

208/abc

EMV-209

EMV-210

EMV-300

EMV-301

EMV-302

EMV-303/1

EMV-304

o oo0oo00o0o0o00b0b0o000bo0O0O0O0Oo0 OO0 oo0ooo0 oo o oo

Log.per Antenna 0,7 — 9 GHz
STLP9149

HF- Ampflifier 9 kHz-250 MHz
BBA150 (low noise)

ISO11451-2 TLS

10 kHz — 30 MHz
Load Dump Generator
LD 200N

Ultra Compact Symulator
UCS 200N100

Automotive Power fail module
PFM 200N100.1

Voltage Drop Symulator
VDS 200Q100

Arb. Generator
AutoWave

Ultra Compact Symulator
UCS 500N7

Coupling decoupling network
CNI 503B7 /32 A

Coupling decoupling network
CNI 503B7 /63 A

Telecom Surge Generator
TSurge 7

Coupling decoupling network
CNI 508N2

Coupling decoupling network
CNV 504N2.2

Immunity generator
NSG4060/NSG4060-1

Coupling network
CDND M316-2

Coupling network
CT419-5

ESD Generator
NSG 437

Pulse Limiter
VTSD 9561-F BNC

Transient emission
BSM200N40+BS200N100
Cap. Coupling Clamp
HFK

Mag. Field System
MS100N+MC26100+MC2630

Coupling network
CDN M2-100A

Coupling network
CDN M3-32A

Coupling network
CDN M5-100A

Current Clamp
CIP 9136A

DC Artificial Network
HV-AN 150
Coupling Clamp

EM 101

Decoupling Clamp
FTC 101

Power attenuator
10 dB / 250 Watt

EMV-305

EMV-306

EMV-307

EMV-350

EMV-351

EMV-352

EMV-353

EMV-354

EMV-355

EMV-356

EMV-357

EMV-358

EMV-359

EMV-360

EMV-361

EMV-362

EMV-363

EMV-364

EMV-405

EMV-

450+451

EMV-455

EMV-

456-458

EMV-459

EMV-460

EMV-461

EMV-462

EMV-

464+465

EMV-466

EMV-467

EMV-469/2
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