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1 Test regulations

47 CFR Part 2
October 2014

Code of Federal Regulations Part 2 (Frequency allocation and
radio treaty matters; General rules and regulations) of the Federal
Communication Commission (FCC)

47 CFR Part 15
October 2014

Code of Federal Regulations Part 15 (Radio Frequency Devices)
of the Federal Communication Commission (FCC)

KDB Publication no. 558074
June 5, 2014

Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247

OET Bulletin 65
August 1997

Evaluating Compliance with FCC Guidelines for Human Exposure
to Radiofrequency Electromagnetic Fields

ANSI C63.4
December 2009

American National Standard for Methods of Measurement of
Radio-Noise Emissions from Low-Voltage Electrical and Electronic
Equipment in the Range of 9 kHz to 40 GHz

ANSI C63.10 American National Standard of Procedures for Compliance Testing
June 2013 of Unlicensed Wireless Devices
RSS-Gen General Requirements for Compliance of Radio Apparatus

Issue 4, November 2014

RSS-102
Issue 4, March 2010, updated
December 2010

Radio Frequency Exposure Compliance of Radiocommunications
Apperatus

RSS-210
Issue 8, December 2010

Low Power Licence-Exempt Radiocommunication Devices (All
Frequency Bands): Category | Equipment

EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
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1.1 Cross reference of FCC and Industry Canada standards

47 CFR Part :

and Section Test Equivalent to IC

15.207 AC power line conducted emissions RSS-Gen Issue 4 section 8.8
150 kHz to 30 MHz

15.247(a)(2) 6 dB bandwidth RSS-210 Issue 8, section A 8.2

KDB 558074,

section 8

15.247(a)(1) 20 dB bandwidth® RSS-210 Issue 8, section A 8.1(a)

2.202(a) Occupied bandwidth RSS-Gen Issue 4, section 6.6

15.247(b) Maximum peak conducted output power RSS-Gen Issue 4, section 6.12

KDB 558074, RSS-210 Issue 8, A 8.4

section 9

15.247(d) Band-edge compliance RSS-210 Issue 8, section A 8.5

15.247(e) Power spectral density RSS-210 Issue 8, section A 8.2

KDB 558074,

section 10

15.247(d) Spurious RF Conducted Emission RSS-210 Issue 8, section A 8.5

15.247(d) Radiated emission RSS-Gen Issue 4, section 6.13
9 kHz to 10™ harmonic RSS-210 Issue 8, section A 8.5

2.1091 Radio frequency radiation exposure evaluation | RSS-Gen Issue 4, section 3.2
for mobile devices Exempted from SAR and RF

evaluation

! For DTS equipment recorded for information only.
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1.2 Summary of test results

Standard Test result
FCC 47 CFR Part 15, section 15.247 Passed
RSS-210 Issue 8 Annex 8 with appropriate sections in RSS-Gen Passed
Issue 4

. EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
E AUS Gustav-Hertz-StraRe 35 RF module 2.4 GHz
sil 94315 Straubing EMIP300
Germany

o Revision: 1.0 140719-AU02+W02 Page 12 of 160




2 Equipment under Test (EUT)

Product type: RF module 2.4 GHz
Model Name: EMIP300
Manufacturer: Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
Serial number(s): 006
FCC ID: Y7N-EMIP300
IC: 9482A-EMIP300
Application freq. band: 2400 MHz to 2483.5 MHz
Frequency range: 2405MHz to 2480 MHz
Operating frequency: 2405MHz to 2480 MHz
Channel spacing: 5 MHz
Number of RF-channels: 16
Type of modulation: DSSS
Antenna type: detachable antenna, for more detailed information see table below
Antenna connectors: 2
Antenna diversity: yes [Ino
Power supply: Powered by battery supplied remote control
Nominal voltage: 3.3V DC
Temperature range: -20°C to +60°C

Specified antennas for EMIP300

Gain” | Frequency -

No. Type Manufacturer Model [dBi] range [GHZ] Radiation

1 Swivel antenna, Nearson 131 2.0 24-25 Omni-
half wave dipole directional

2 Half wave Radiall/Larsen | R380.500.125 2.0 24-25 Omni-
dipole directional

3 Customized ARRI Austria WCU -2.6 | 2.405-2.480
antenna (HFB
Elektronik)

Antenna no. 1 with maximum gain was selected for testing (see annex B).

Y specifications without antenna cable

Arnold & Richter Cine Technik GmbH & Co Betriebs KG.

RF module 2.4 GHz
EMIP300

. EMV TESTHAUS GmbH
E Sil AUS Gustav-Hertz-Stralle 35
94315 Straubing
Germany
] Revision: 1.0
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2.1 Photo documentation

For photos taken during testing, see annex A.
For photos of the EUT, see annex B.

For internal photos of the EUT, see annex C.

2.2 Short description of the EUT

The EUT is a RF module which uses the 2.4-GHz-band and which is integrated in movie
cameras and remote controls for movie cameras.

During pre-measurements it was investigated which EUT and antenna position is the respective
worst-case. Additionally as specified by manufacturer intended antenna polarization is vertical.
For the module no such position is specified. Therefore final tests were performed with module
in worst-case position of 3 orthogonal directions and antenna in vertical polarization.

The EUT positions including antenna direction are documented in annex A.

2.3 Operation mode

The EUT was set to the measured channels. Further the following adjustments were set:

Tx-mode: - Modulated continuous wave for bandwidth measurements
- PRBS-mode for all other measurements
- Channel settings:  see table 1
- Antenna settings:  Ant00, AntO1

Channel Power level Selected for
testing

11 8 yes
12 11 no
13 15 yes

14to 17 15 no
18 15 yes

19 to 23 15 no
24 15 yes
25 11 no
26 8 yes

Table 1: Channel settings for TX mode

Reference point for all conducted measurements is connector plug of module. Therefore all
reading values were corrected by the attenuation of the test cable and the antenna cable
(see Table 2).

. EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
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Germany
m Revision: 1.0 140719-AU02+W02 Page 14 of 160




2.4 Configuration

The following peripheral devices and interface cables were connected during the tests:

Device Model: S/N
RF module 2.4 GHz EMIP300 006
FUJITSU Notebook Lifebook A531 YLDS013094

Adapter RS232 Ep— -
Input 120V/60Hz /Output 0-30V DC

Power supply Statron 3252.1 1201211

Multimeter Gossen METRAhit 29S E00099

Used cables
Count: Description: (type / lengths / remarks) Serial No
2 DC cable / 1.5m / unshielded N/A
1 Adapter antenna cable (MMCX / SMA-connector) / N/A
0.1m / coax / attenuation see Table 2
Channel Frequency test cable antenna cable cable correction
[GHZ] attenuation [dB] attenuation [dB] [dB]

11 2.405 0.55 0.47 1.02

13 2.415 0.55 0.51 1.06

18 2.440 0.55 0.52 1.07

24 2.470 0.56 0.46 1.02

26 2.480 0.56 0.44 1.00

Table 2: Cable corrections
| EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
£ SHI AUS Gustav-Hertz-StraRe 35 RF module 2.4 GHz
94315 Straubing EMIP300
Ggr_many
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3 AC power line conducted emissions
according to 47 CFR Part 15, section 15.207

3.1 Test location

Description Manufacturer Inventory No.

Shielded chamber Siemens - Matsushita E00107

3.2 Test instruments

Description Manufacturer Inventory No.
O |ESCS 30 Rohde & Schwarz E00003
O |ESCI Rohde & Schwarz E00001
O |ESH3Zz2 Rohde & Schwarz E00028
O |ESH 2-Z5 Rohde & Schwarz EO00004
O |ESH 2-Z5 Rohde & Schwarz EO00005
3.3 Limits
Frequency Quasi-peak Average
[MHZ] [dBpV] [dBpV]
0.15-0.5 66 - 56 56 — 46
0.5-5.0 56 46
5-30 60 50

3.4 Test results

This test was not applied because the EUT is powered by battery supplied remote control
having no port to be connected to AC mains.

The belonging battery can only be charged by a separate station.

. EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
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4 6 dB bandwidth

according to 47 CFR Part 15, section 15.247(a), and
KDB Publication no. 558074, section 8

4.1 Test location

A Conducted measurement

O Scan with peak detector in 3 m CDC

O CISPR measurement with quasi peak detector on 10m open area test site.
O Measurement with peak detector on 3m open area test site

Description Manufacturer Inventory No.
CDC Albatross Projects E00026
Open area test site EMV TESTHAUS GmbH E00354

4.2 Test Instruments

Description Manufacturer Inventory No.

O |ESCS 30 (FF) Rohde & Schwarz E00003
M |ESU 26 Rohde & Schwarz W00002
O |ESCI(CDC) Rohde & Schwarz E00001
O |HFH2-Z2 Rohde & Schwarz E00060
O |VULB 9163 (FF) Schwarzbeck E00013
O |VULB 9160 (CDC) Schwarzbeck E00011
4.3 Limits

The minimum 6 dB bandwidth shall be at least 500kHz

4.4 Test procedure

1. The test is performed in accordance with FCC KDB publication no. 558074

2. The transmitter output (antenna port) was connected to the spectrum analyzer in peak
hold mode.

3. The unit was operated in continuous transmit mode with modulation.

4. The resolution bandwidth was set to 100 kHz with video bandwidth at least equal to
three times the resolution bandwidth.

5. The maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission
were recorded.
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4.5 Test setup

o) (] O |

EUT

Spectrum Analyzer

Picture 1: Test setup for 6 dB bandwidth measurement

4.6 Test deviation
There is no deviation with the original standard.

4.7 EUT operation during test

The EUT was programmed to be in continuously transmitting mode.

4.8 Test results

Temperature: 19°C Humidity: 44%
Tested by: M. Miiller Test date: 2015-01-12
Antenna Channel Fre(qGL:_'le;cy 6 dB (bl\mg;,wdth
00 11 2.4052 1.6346
00 13 2.4148 1.6346
00 18 2.4398 1.6346
00 24 2.4698 1.5385
00 26 2.4798 1.6346
Antenna Channel F“?QGL:_'GZ?CV 6dB (bl\iﬂg;/vmh
01 11 2.4047 1.6346
01 13 2.4148 1.6346
01 18 2.4398 1.6346
01 24 2.4702 1.6346
01 26 2.4798 1.6346

. EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
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Picture 2: 6dB bandwidth ant00, channel 11
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Picture 3: 6dB bandwidth ant00, channel 13
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Picture 4: 6dB bandwidth ant00, channel 18
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Picture 5: 6dB bandwidth ant00, channel 24
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Picture 8: 6dB bandwidth ant01, channel 13
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Picture 9: 6dB bandwidth ant01, channel 18
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Picture 10: 6dB bandwidth antO1, channel 24
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5 20 dB bandwidth

according to 47 CFR Part 15, section 15.247(a)

5.1 Test location

A Conducted measurement

O Scan with peak detector in 3 m CDC

O CISPR measurement with quasi peak detector on 10m open area test site.
O Measurement with peak detector on 3m open area test site

Description Manufacturer Inventory No.
CDC Albatross Projects E00026
Open area test site EMV TESTHAUS GmbH E00354

5.2 Test Instruments

Description Manufacturer Inventory No.

O |ESCS 30 (FF) Rohde & Schwarz EO00003

M |ESU 26 Rohde & Schwarz W00002

O |ESCI(CDC) Rohde & Schwarz E00001

O |HFH2-Z2 Rohde & Schwarz E00060

O |VULB 9163 (FF) Schwarzbeck E00013

O |VULB 9160 (CDC) Schwarzbeck E00011

5.3 Limits

N/A

5.4 Test procedure

1. The transmitter output (antenna port) was connected to the spectrum analyzer in peak
hold mode.

2. The unit was operated in continuous transmit mode with modulation.

3. The resolution bandwidth was set to equal or greater than 1.0% of the emission
bandwidth with video bandwidth at least equal to resolution bandwidth.

4. The maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 20 dB relative to the maximum level measured in the fundamental
emission were recorded.
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5.5 Test setup

o) (] O |

EUT

Spectrum Analyzer

Picture 12: Test setup for 20 dB bandwidth measurement

5.6 Test deviation
There is no deviation with the original standard.

5.7 EUT operation during test

The EUT was programmed to be in continuously transmitting mode.

5.8 Test results

Temperature: 19°C Humidity: 44%
Tested by: M. Miiller Test date: 2015-01-12
Antenna Channel Fre(qGL:_'le;cy 20 dB(E/IEITZC;WIdth
00 11 2.4052 2.6923
00 13 2.4148 2.6923
00 18 2.4402 2.6923
00 24 2.4697 2.6923
00 26 2.4802 2.6923
Antenna Channel F“?QGL:_'GZ?CV 20 dB(E/I&:_r'ngdth
01 11 2.4048 2.6923
01 13 2.4148 2.6923
01 18 2.4397 2.6923
01 24 2.4698 2.6923
01 26 2.4797 26923
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Picture 16: 20dB bandwidth ant00, channel 24
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Picture 21: 20dB bandwidth ant01, channel 24
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6 Occupied bandwidth

according to 47 CFR Part 2, section 2.202(a)

6.1 Test location

A Conducted measurement

O Scan with peak detector in 3 m CDC

O CISPR measurement with quasi peak detector on 10m open area test site.
O Measurement with peak detector on 3m open area test site

Description Manufacturer Inventory No.
CDC Albatross Projects E00026
Open area test site EMV TESTHAUS GmbH E00354

6.2 Test Instruments

Description Manufacturer Inventory No.

O |ESCS 30 (FF) Rohde & Schwarz EO00003

M |ESU 26 Rohde & Schwarz W00002

O |ESCI(CDC) Rohde & Schwarz E00001

O |HFH2-Z2 Rohde & Schwarz E00060

O |VULB 9163 (FF) Schwarzbeck E00013

O |VULB 9160 (CDC) Schwarzbeck E00011

6.3 Limits

N/A

6.4 Test procedure

1. The testis performed in accordance with 47 CFR Part 2, section 2.202(a)

2. The transmitter output (antenna port) was connected to the spectrum analyzer in peak
hold mode.

3. The unit was operated in continuous transmit mode with modulation.

4. The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied
bandwidth (OBW) and video bandwidth (VBW) shall be approximately three times the
RBW.

5. The 99 % frequency bandwidth was measured so that, below its lower and above its
upper frequency limits, the mean powers radiated were each equal to 0.5 percent of the
total mean power radiated by a given emission.
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6.5 Test setup

o) (] O |

EUT

Spectrum Analyzer

Picture 23: Test setup for occupied bandwidth measurement

6.6 Test deviation
There is no deviation with the original standard.

6.7 EUT operation during test

The EUT was programmed to be in continuously transmitting mode.

6.8 Test results

Temperature: 19°C Humidity: 44%
Tested by: M. Maller Test date: 2015-01-12
Antenna Channel Fre(qGL'{'le;cy OCCUp'?&E‘;‘;‘dWIdth
00 11 2.4055 2.5801
00 13 2.4155 2.6603
00 18 2.4405 2.6442
00 24 2.4695 2.5801
00 26 2.4795 2.5641
Antenna Channel Fr?qGL:_'ezr;cy OCCUp'?SAgi;dW'dth
01 11 2.4055 2.6442
01 13 2.4155 2.6603
01 18 2.4405 2.6442
01 24 2.4705 2.7404
01 26 2.4805 2.6923
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Picture 24: Occupied bandwidth ant00, channel 11
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Picture 26: Occupied bandwidth ant00, channel 18
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Picture 28: Occupied bandwidth ant00, channel 26
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Picture 29: Occupied bandwidth ant01, channel 11
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Picture 31: Occupied bandwidth ant01, channel 18
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7 Maximum peak conducted output power

according to 47 CFR Part 15, section 15.247(b), and KDB 558074,
section 9

7.1 Test location

A Conducted measurement

O Scan with peak detector in 3 m CDC

O CISPR measurement with quasi peak detector on 10m open area test site.
O Measurement with peak detector on 3m open area test site

Description Manufacturer Inventory No.
CDC Albatross Projects E00026
Open area test site EMV TESTHAUS GmbH E00354

7.2 Test instruments

Description Manufacturer Inventory No.

O |ESCS 30 (FF) Rohde & Schwarz E00003
M |ESU 26 Rohde & Schwarz W00002
O |ESCI(CDC) Rohde & Schwarz E00001
O |HFH2-Z2 Rohde & Schwarz E00060
O |VULB 9163 (FF) Schwarzbeck E00013
O |VULB 9160 (CDC) Schwarzbeck E00011
7.3 Limits

For systems using digital modulation: 1 Watt (30 dBm).

As an alternative to a peak power measurement, compliance with the one Watt limit can be
based on a measurement of the maximum conducted output power.

Maximum Conducted Output Power is defined as the total transmit power delivered to all
antennas and antenna elements averaged across all symbols in the signaling alphabet when
the transmitter is operating at its maximum power control level. Power must be summed across
all antennas and antenna elements. The average must not include any time intervals during
which the transmitter is off or is transmitting at a reduced power level.

The conducted output power limit is based on the use of antennas with directional gains that do
not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.
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7.4 Test procedure

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Test was performed in accordance with measurement of Digital Transmission Systems
operating under Section 15.247 and FCC KDB publication no. 558074, section 9.1.1 with
detector set to peak (max hold) and the following settings:

a) RBW 2 DTS bandwidth (6 dB bandwidth)

b) VBW = 3 x RBW.
c) span = 3 x RBW
d) Sweep time = auto couple.

7.5 Test setup

Spectrum Analyzer

o) (]} O |

Picture 34: Test setup for conducted output power measurement

7.6 Test deviation

There is no deviation with the original standard.

7.7 EUT operation during Test

The EUT was programmed to be in continuously transmitting mode.
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7.8 Test results

Temperature: 20°C Humidity: 43%
Tested by: M. Mller Test date: 2015-01-12
Frequency ConQucted poyver Limit
Antenna | Channel (GHz) Detector reading final (dBm) Result
(dBm) (dBm)
00 11 2.4031 PK 0.43 1.45 30 Passed
00 13 2.4129 PK 13.90 14.96 30 Passed
00 18 2.4378 PK 14.47 15.54 30 Passed
00 24 2.4679 PK 14.27 15.29 30 Passed
00 26 24779 PK 0.51 1.51 30 Passed
Frequency ConQucted poyver Limit
Antenna | Channel (GHz) Detector reading final (dBm) Result
(dBm) (dBm)
01 11 2.4031 PK -1.33 -0.31 30 Passed
01 13 2.4131 PK 12.39 13.45 30 Passed
01 18 2.4381 PK 13.03 14.10 30 Passed
01 24 2.4679 PK 13.51 14.53 30 Passed
01 26 2.4781 PK 0.09 1.09 30 Passed
Comments: Final conducted power value is reading value + cable correction according to

Table 2.
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Picture 36: Conducted output power ant00, channel 11
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Picture 37: Conducted output power ant00, channel 13
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Picture 38: Conducted output power ant00, channel 18
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Picture 39: Conducted output power ant00, channel 24
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Picture 42: Conducted output power ant01, channel 11
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Picture 43: Conducted output power ant01, channel 13
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Picture 44: Conducted output power ant01, channel 18
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Picture 45: Conducted output power ant01, channel 24
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Picture 46: Conducted output power ant01, channel 26
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8 Power spectral density

according to 47 CFR Part 15, section 15.247(e), and KDB 558074,
section 10

8.1 Test location

A Conducted measurement

O Scan with peak detector in 3 m CDC

O CISPR measurement with quasi peak detector on 10m open area test site.
O Measurement with peak detector on 3m open area test site

Description Manufacturer Inventory No.
CDC Albatross Projects E00026
Open area test site EMV TESTHAUS GmbH E00354

8.2 Test instruments

Description Manufacturer Inventory No.

O |ESCS 30 (FF) Rohde & Schwarz E00003
M |ESU 26 Rohde & Schwarz W00002
O |ESCI(CDC) Rohde & Schwarz E00001
O |HFH2-Z2 Rohde & Schwarz E00060
O |VULB 9163 (FF) Schwarzbeck E00013
O |VULB 9160 (CDC) Schwarzbeck E00011
8.3 Limits

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interval of continuous transmission. This power spectral density shall be determined in
accordance with the provisions of paragraph (b) of section 15.247.

The same method of determining the conducted output power shall be used to determine the
power spectral density.
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8.4 Test procedure

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Test was performed in accordance with measurement of Digital Transmission Systems
operating under Section 15.247 and FCC KDB publication no. 558074, section 10 with
detector set to peak (max hold) and the following settings:

a) span = 1.5 x DTS bandwidth (6 dB bandwidth)

b) 3 kHz < RBW < 100 kHz
c) VBW = 3 x RBW.

d) Sweep time = auto couple for prescans, = span / RBW for final scan

8.5 Test setup

Spectrum Analyzer

o) (]} O |

Picture 47: Test setup for power spectral density measurement

8.6 Test deviation

There is no deviation with the original standard.

8.7 EUT operation during Test

The EUT was programmed to be in continuously transmitting mode.

. EMV TESTHAUS GmbH
E SH-I AUS Gustav-Hertz-Stralle 35
94315 Straubing
Germany
] Revision: 1.0

Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
RF module 2.4 GHz
EMIP300

140719-AU02+W02 Page 51 of 160




8.8 Test results

Temperature: 21°C Humidity: 46%
Tested by: M. Muller Test date: 2015-01-13
Antenna 00
PSD @
PSD @ 3kHz RBW .
Channel | Detector Frequency | 20kHz RBW | Frequency N ’ Limit Result
(GHz) reading (GHz) reading final | (dBm)
(dBm) (dBm) (dBm)
11 PK 2.4049 -8.00 2.4051 -14.40 -13.38 8 Passed
13 PK 2.4151 5.63 2.4151 -1.21 -0.15 8 Passed
18 PK 2.4399 5.82 2.4401 0.05 1.12 8 Passed
24 PK 2.4701 5.87 2.4701 -0.22 0.80 8 Passed
26 PK 2.4801 -7.81 2.4801 -13.65 -12.65 8 Passed
Antenna 01
PSD @
PSD @ 3kHz RBW .
Channel | Detector Frequency | 20kHz RBW | Frequency © ’ Limit Result
(GHz) reading (GHz) reading final | (dBm)
(dBm) (dBm) (dBm)
11 PK 2.4051 -9.26 2.4051 -15.90 -14.88 8 Passed
13 PK 2.4151 4.17 2.4151 -2.06 -1.00 8 Passed
18 PK 2.4401 4.61 2.4401 -1.25 -0.18 8 Passed
24 PK 2.4701 4.83 2.4701 -1.39 -0.37 8 Passed
26 PK 2.4801 -8.38 2.4801 -14.10 -13.10 8 Passed
Comments: Final PSD value is reading value + cable correction according to Table 2.
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® “RBW 20 kHz Marker 1 [T1 ]
VBW 50 kHz ~8.00 dEm

Ref 20 dBm *Att 20 dB SWT 40 ms 2.404919872 GHz
zZ0
., (5]
D1l & dB
== |

PS

\
A O i -
o A VT A

-0

--70

-80

Center 2.405 GHz 1 MHz/ Span 10 MHz

Picture 48: Power spectral density ant00, channel 11 - complete carrier

® *RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz ~15.17 dBEm
Ref 20 dBm *att 20 dB SWT 225 ms 2.405067308 oHz
z20
. [ & |
D1 & dB
= |,

F-10

V [

--50

F-50

--70

-80

Center 2.405 GHz 200 kHz/ Span 2 MHz

Picture 49: Power spectral density ant00, channel 11 - zoom1 to maximum
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® “REW 2 kHz Marker 1 [T1 ]
VEW 10 kHz —14.14 dBm

Ref 20 dBm *Att 20 dB *SWT 340 s 2.4050685910 GHz
z0
[, |
D1l 8 dB
F-10 T
P
| _ jV .Q#yﬁr VA*AV{v\f &ﬂﬁkfinjqﬂr q\ﬁhﬁuhn! HP
30 jjﬂu
3DB
L a0 B
F-50
F-60
--70
-80
Center 2.405 GHz 100 kHz/ Span 1 MHz

Picture 50: Power spectral density ant00, channel 11 - zoom2 to maximum
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® *RBW 20 kHz Marker 1 [T1 ]
VBW 50 kHz 5.63 dBm

Ref 20 dBm *att 20 dB SWT 40 ms 2.415080128 GHz
zZ0
Lo [ & |
Dl 8 dB i
o= |, A

k!
T ps
I A
V. Tk 71

v

--50

--&0

F-70

-80

Center 2.415 GHz 1 MHz/ Span 10 MHz

Picture 51: Power spectral density ant00, channel 13 - complete carrier

® “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kH=z -1.80 dBm
Ref 20 dBm *ALL 20 dB SWT 225 ms 2.415070513 GH=z
20
|, |
D1l & dB
&= |, 1

L M“wwwwwwﬂ‘xf“w.m »
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3DE
40 A
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-80
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Picture 52: Power spectral density ant00, channel 13 - zoom1 to maximum
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® *REW 2 kHz Marker 1 [T1 ]
VBW 10 kiz ~1.271 dBm

Ref 20 dBm *Att 20 dB *SWT 340 s 2.415070513 GHz
z0
L5 [ 2 |
D1 & dB
= .

i A Al W
|l " Awhﬁﬁ,

h! \] PS
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-80
Center 2.415 GHz 200 kHz/ Span 2 MHz

Picture 53: Power spectral density ant00, channel 13 - zoom2 to maximum
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*RBW 20 kHz Marker 1 [T1 ]

VBW 50 kHz 5.82 dBm

Ref 20 dBm *Att 20 dB SWT 40 ms 2.438919872 GHz
Z0
[~ 10
D1 & dB
== |, A i\,

F-10
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\
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=
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F-70

-80

Center 2.44 GHz
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Picture 54: Power spectral density ant00, channel 18 - complete carrier

® “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kH= -1.16 dBm
Ref Z0 dBm *ATE z0 dB SWT 225 ms 2.440070513 GH=Z
Z0
|, =
D1l 8 dB
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S Mindy i
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Picture 55: Power spectral density ant00, channel 18 - zoom1 to maximum
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® “REW 2 kHz Marker 1 [T1 ]
VEW 10 kHz 0.05 dBm

Ref 20 dBm *Att 20 dB *SWT 340 s 2.440068%10 GHz
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Picture 56: Power spectral density ant00, channel 18 - zoom2 to maximum
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® “REW 20 kHz Marker 1 [T1 ]
VEW 50 kHz 5.87 dEm

Ref 20 dBm *Att 20 dB SWT 40 ms 2.470080128 GHz
zZ0
Lo & |
D1 8 dB L
== |, A h
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Picture 57: Power spectral density ant00, channel 24 - complete carrier

® “REW 3 kHz Marker 1 [T1 ]
VBW 10 kH=z -1.45 dBm
Ref Z0 dBm *ATLT zZ0 dB SWT 225 ms Z.4700867308 GHz
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Picture 58: Power spectral density ant00, channel 24 - zoom1 to maximum
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® *REW 2 kHz Marker 1 [T1 ]
VBW 10 KMz ~0.22 dBm

Ref 20 dBm *Att 20 dB *SWT 340 s 2.470067308 GHz
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Picture 59: Power spectral density ant00, channel 24 - zoom2 to maximum
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® “RBW 20 kHz Marker 1 [T1 ]
VBW 50 kHz ~7.81 dEm

Ref 20 dBm *Att 20 dB SWT 40 ms 2.480080128 GHz
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Picture 60: Power spectral density ant00, channel 26 - complete carrier

® “REW 3 kHz Marker 1 [T1 ]
VBW 10 kH=z -14.20 dBm
Ref 20 dBm *ALL z0 dB SWT 225 ms Z.480087308 GHz
Z0
" je
D1 8 dB
O
--10 T
PS
A
3DB
.0 ac
-50
--c0
--70
-80
Center 2.48 GHz 200 kHz/ Span 2 MHz

Picture 61: Power spectral density ant00, channel 26 - zoom1 to maximum
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*RBW 3 kHz
VBW 10 kHz

Marker 1 [T1 ]
-13.65 dBm
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Picture 62: Power spectral density ant00, channel 26 - zoom2 to maximum
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® *RBW 20 kKH=z Marker 1 [T1 ]
VBW 50 kH=z -9.26 dBm

Ref 20 dBm *Att 20 dB SWT 40 ms Z2.405080128 GH=z
zZ0
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Picture 63: Power spectral density ant01, channel 11 - complete carrier

® *RBYW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -16.80 dBn
Ref 20 dBm *Att 20 dB SWT 225 ms 2.405067308 CHz
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Picture 64: Power spectral density ant01, channel 11 - zoom1 to maximum
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® *REW 3 kHz Marker 1 [T1 ]
VEW 10 kHz ~15.30 dBm

Ref 20 dBm *Aatt 20 dB *SWT 340 s 2.405065705 GHz
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Picture 65: Power spectral density ant01, channel 11 - zoom2 to maximum
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® *RBW 20 kHz Marker 1 [T1 ]
YBW 50 kHz 4.17 dBm

Ref 20 dBm *Att 20 dB SWT 40 ms 2.415080128 GHz
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Picture 66: Power spectral density ant01, channel 13 - complete carrier

® “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -2.71 dBm
Ref 20 dBm *Att 20 dB SWT 225 ms 2.415064103 GHz
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Picture 67: Power spectral density ant01, channel 13 - zoom1 to maximum
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® “REW 2 kHz Marker 1 [T1 ]
VEW 10 kHz -2.06 dBm
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Picture 68: Power spectral density ant01, channel 13 - zoom2 to maximum
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® *RBW 20 kHz Marker 1 [T1 ]
YBW 50 kHz 4.51 dEnm
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Picture 69: Power spectral density ant01, channel 18 - complete carrier
® *RBW 3 kHz Marker 1 [T1 ]
VBW 10 kH=z -2.56 dBm
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Picture 70: Power spectral density ant01, channel 18 - zoom1 to maximum

. EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
¢ Si-l AUS Gustav-Hertz-StraRe 35 RF module 2.4 GHz
94315 Straubing EMIP300
Germany
4 Revision: 1.0 140719-AU02+W02 Page 67 of 160




® *REW 3 kHz Marker 1 [T1 ]
VEW 10 kHz ~1.25 dBm
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Picture 71: Power spectral density ant01, channel 18 - zoom2 to maximum
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® *RBW 20 kHz Marker 1 [T1 ]
VBW 50 kHz 4.83 dEm
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Picture 72: Power spectral density antO1, channel 24 - complete carrier

® *RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz ~2.23 dBm
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Picture 73: Power spectral density ant01, channel 24 - zoom1 to maximum
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*RBW 3 KkH=z Marker 1 [T1 ]
VBW 10 kHz -1.3% dBm
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Picture 74: Power spectral density antO1, channel 24 - zoom2 to maximum
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® *RBW 20 kHz Marker 1 [T1 ]
VBW 50 kHz ~8.38 dBm

Ref 20 dBm *Att 20 dB SWT 40 ms 2.480080128 GH=z
Z0
., ]
D1 & dB

F-10

B |
M Wb

NS .17 R Y P

--60

BS

--70

—-80

Center 2.48 GHz 1 MHz/ Span 10 MHz

Picture 75: Power spectral density antO1, channel 26 - complete carrier

® “RBW 3 kHz Marker 1 [T1 ]
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Picture 76: Power spectral density ant01, channel 26 - zoom1 to maximum
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® *REW 2 kHz Marker 1 [T1 ]
VBW 10 kiz ~14.10 dBm
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Picture 77: Power spectral density antO1, channel 26 - zoom2 to maximum
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9 Band-edge compliance
according to 47 CFR Part 15, section 15.247(d)

9.1 Test location

M Scan with peak detector in 3 m CDC.
O Final CISPR measurement with quasi peak detector on 3 m open area test site.

9.2 Test Instruments

Description Manufacturer Inventory No.

M |ESU26 Rohde & Schwarz WO00002
¥ | AMF-5D-00501800-28-13P Miteq WO00089
O | AMF-6F-16002650-25-10P Miteq W00090
M |BBHA 9170 Schwarzbeck WO00054
O |BBHA 9170 Schwarzbeck WO00055
M |COSB 4-1-26 Conformitas W00091
9.3 Limits

< -20dBc outside restricted bands
< 54dBuV (video average) inside restricted bands
< 74dBpuV (peak detector) inside restricted bands

9.4 Test procedure
1. Configure the EUT according to ANSI C63.4. The EUT was placed on the top of the
turntable 0.8 meter above ground. The receiving antenna was placed 3 meters from the
turntable. The test setup was placed inside a fully anechoic chamber.
2. Power on the EUT and all peripherals.
3. Set frequency to lowest channel
4. Maximize radiated emission at band edges by moving turntable and antenna height with
horizontal and vertical antenna polarization.
Record this trace(s) and set appropriate markers
Set frequency to highest channel
Repeat steps 4 and 5

No g
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9.5 Test setup

Test
antenna _

Test distance D

Spectrum Analyzer

¢

N

Fully or semi anechoic room

Preamplifier
(if applicable)

Picture 78: Test setup for band-edge compliance measurement

9.6 Test deviation

There is no deviation with the original standard.

9.7 EUT operation during test
The EUT was programmed to be in continuously transmitting mode.
It was investigated that for this test EUT-position1 in combination with measurement-antenna

polarised to vertical is the respective worst-case.
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9.8 Test results

Temperature: 22°C Humidity: 44%
Tested by: M. Mller Test date: 2015-01-27
Test results antenna 00
Channelll
Limit
f[GHZ] Emeas [dBHV/m] Detector Restr. Band [dBuV/m] Result
2.4061 97.54 PK No Carrier
2.4054 62.77 AV (50H2) No Carrier
2.3900 61.93 PK Yes 74 Pass
2.3841 33.95 AV (50H2) Yes 54 Pass
2.3725 72.51 PK Yes 74 Pass
2.3732 38.18 AV (50Hz) Yes 54 Pass
2.3100 45.50 PK Yes 74 Pass
2.3088 31.05 AV (50H2) No -20dBc Pass
Picture 79: Band edge compliance - ant00, channel 11
Channel13
Limit
flGHZ] Emeas [dBUV/m] Detector Restr. Band [dBuV/m] Result
2.4160 111.16 PK No Carrier
2.4153 69.62 AV (50Hz) No Carrier
2.3834 70.56 PK Yes 74 Pass
2.3830 43.17 AV (50Hz) Yes 54 Pass
2.3722 72.39 PK Yes 74 Pass
2.3513 39.11 AV (50H2) Yes 54 Pass
2.3190 35.08 AV (50H2) Yes 54 Pass
2.2881 53.47 PK Yes 74 Pass
2.2874 35.14 AV (50H2) Yes 54 Pass
2.1366 59.00 PK No -20dBc Pass
2.1360 36.17 AV (50H2) No -20dBc Pass

Picture 80: Band edge compliance - ant00, channel 13

Note:  Frequency lines in charts are set to the edges of the restricted band closest to the

carrier:
F1=2.3100 GHz
F2 =2.3900 GHz
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Channel24
f[GHz] Emeas [dBHV/m] Detector Restr. Band [ dé‘:?/'/tm] Result
2.4695 67.57 AV (50H2) No Carrier
2.4704 106.98 PK No Carrier
2.4868 73.68 PK Yes 74 Pass
2.4955 72.55 PK Yes 74 Pass
2.4998 72.47 PK Yes 74 Pass
2.5015 40.47 AV (50H2) No -20dBc Pass
2.5336 37.58 AV (50Hz) No -20dBc Pass
2.5448 71.13 PK No -20dBc Pass
2.5656 32.89 AV (50H2) No -20dBc Pass
2.5976 33.61 AV (50Hz) No -20dBc Pass

Picture 81: Band edge compliance - ant00, channel 24

Channel26
f[GHZ] Emeas [dBUV/m] Detector Restr. Band [ dé_:lr?/lltm] Result
2.4793 97.16 PK No Carrier
2.4793 62.67 AV (50H2) No Carrier
2.4837 73.57 PK Yes 74 Pass
2.3837 42.41 AV (50H2) Yes 54 Pass
2.4925 73.07 PK Yes 74 Pass
2.4955 33.08 AV (50Hz) Yes 54 Pass
2.4982 73.01 PK Yes 74 Pass
2.5074 72.71 PK No -20dBc Pass
2.5116 37.30 AV (50H2) No -20dBc Pass
2.5439 33.57 AV (50Hz) No -20dBc Pass
2.5447 71.21 PK No -20dBc Pass

Picture 82: Band edge compliance - ant00, channel 26
Note:  Frequency lines in charts are set to the edges of the restricted band closest to the

carrier:
F1 =2.4835 GHz
F2 =2.5000 GHz

EMV TESTHAUS GmbH
Gustav-Hertz-Stralle 35
94315 Straubing

E Si-l AUS
Germany

] Revision: 1.0

Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
RF module 2.4 GHz
EMIP300

140719-AU02+W02 Page 76 of 160




® *REBW 1 MH=z Marker 1 [T1 ]
VBW 3 MHz 97.54 dBpvVSm

Ref 117 dBpv/m *ntt 10 dB SWT 2.5 ms 2.406057692 GHz
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Picture 83: lower edge (PK) - ant00, channel 11
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 50 Hz 62.81 dABpVSm
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Picture 84: lower edge (AV) - ant00, channel 11
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® “RBW 1 MHz Marker 2 [TL1 ]
VBW 3 MHz 72.329 dBpVsm
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Picture 85: lower edge (PK) - ant00, channel 13
® *RBW 1 MHz Marker 1 [T1 ]
*VBF 50 Hz 69.69 dBpvV/Sm
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Picture 86: lower edge (AV) - ant00, channel 13
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® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 106.98 dBuv/m

Ref 117 dBpv/m *Att 10 dB SWT 2.5 ms Z2.470384615 GHz
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Picture 87: upper edge (PK) - ant00, channel 24
® *RBW 1 MHz Marker 1 [T1 ]
*YBW 50 Hz 587.58 dBpVsm
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Picture 88: upper edge (AV) - ant00, channel 24
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® *RBW 1 MHz Marker 1 [T1 ]
VBW 32 MHz 97.18 dBpv/m

Ref 117 dBuv/m *Att 10 dB SWT 2.5 ms 2.4793425945 GHz
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Picture 89: upper edge (PK) - ant00, channel 26
® *RBW 1 MHz Marker 1 [T1 ]
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Picture 90: upper edge (AV) - ant00, channel 26
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Test results antenna 01

Channelll
fI[GHZz] Emeas [dBHV/m] Detector Restr. Band [ dé‘:(‘/'/tm] Result
2.4060 94.96 PK No Carrier
2.4054 61.39 AV (50H2) No Carrier
2.3923 71.46 PK No -20dBc Pass
2.3884 70.64 PK Yes 74 Pass
2.3845 33.25 AV (50Hz) Yes 54 Pass
2.3733 37.55 AV (50H2) Yes 54 Pass
2.3724 71.66 PK Yes 74 Pass
2.3410 32.78 AV (50H2) No -20dBc Pass
Picture 91: Band edge compliance - ant01, channel 11
Channel13
fI[GHz] Emeas [dBHV/m] Detector Restr. Band [ déﬂ?ﬁm] Result
2.4160 108.94 PK No Carrier
2.4153 68.55 AV (50H2) No Carrier
2.3838 69.54 PK Yes 74 Pass
2.3831 42.91 AV (50H2) Yes 54 Pass
2.3720 71.60 PK Yes 74 Pass
2.3511 38.90 AV (50Hz) Yes 54 Pass
2.3100 52.90 PK Yes 74 Pass
2.2864 34.95 AV (50H2) Yes 54 Pass

Picture 92: Band edge compliance - ant01, channel 13

Note:  Frequency lines in charts are set to the edges of the restricted band closest to the

carrier:
F1=2.3100 GHz
F2 = 2.3900 GHz
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Channel24
f[GHz] Emeas [dBHV/m] Detector Restr. Band [ dé‘:?/'/tm] Result
2.4693 66.95 AV (50Hz) No Carrier
2.4701 106.00 PK No Carrier
2.4871 72.60 PK Yes 74 Pass
2.4957 71.92 PK Yes 74 Pass
2.5000 72.03 PK Yes 74 Pass
2.5019 40.39 AV (50Hz) No -20dBc Pass
2.5336 38.36 AV (50H2) No -20dBc Pass
2.5447 71.76 PK No -20dBc Pass
2.5979 34.37 AV (50H2) No -20dBc Pass
Picture 93: Band edge compliance - ant01, channel 24
Channel26
fI[GHz] Emeas [dBHV/m] Detector Restr. Band [ déhr?;}m] Result
2.4792 96.33 PK No Carrier
2.4792 62.14 AV (50H2) No Carrier
2.4825 76.57 PK No Carrier
2.4831 76.58 PK No -20dBc Pass
2.4951 32.78 AV (50H2) Yes 54 Pass
2.4877 72.89 PK Yes 74 Pass
2.4986 72.45 PK Yes 74 Pass
2.5069 72.46 PK No -20dBc Pass
2.5255 59.21 PK No -20dBc Pass
2.5448 71.82 PK No -20dBc Pass
2.5112 37.33 AV (50H2) No -20dBc Pass
2.5440 34.22 AV (50H2) No -20dBc Pass

Picture 94: Band edge compliance - ant01, channel 26

Note:  Frequency lines in charts are set to the edges of the restricted band closest to the

carrier:

F1=2.4835 GHz
F2 =2.5000 GHz
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Picture 95: lower edge (PK) - ant01, channel 11
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Picture 96: lower edge (AV) - ant01, channel 11
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Picture 97: lower edge (PK) - ant01, channel 13
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Picture 98: lower edge (AV) - ant01, channel 13
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Picture 99: upper edge (PK) - ant01, channel 24
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Picture 100: upper edge (AV) - ant01, channel 24
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Picture 101: upper edge (PK) - ant01, channel 26
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Picture 102: upper edge (AV) - ant01, channel 26
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10 Spurious RF Conducted Emission
according to 47 CFR Part 15, section 15.247(d)

10.1 Test location

A Conducted measurement
O Scan with peak detector in 3 m CDC
O CISPR measurement with quasi peak detector on 10m open area test site.
O Measurement with peak detector on 3m open area test site
Description Manufacturer Inventory No.
CDC Albatross Projects E00026
Open area test site EMV TESTHAUS GmbH E00354

10.2 Test Instruments

Description Manufacturer Inventory No.

O |ESCS 30 (FF) Rohde & Schwarz EO00003
M |ESU 26 Rohde & Schwarz WO00002
O |ESCI(CDC) Rohde & Schwarz E00001
O |HFH2-Z2 Rohde & Schwarz E00060
O |VULB 9163 (FF) Schwarzbeck E00013
O |VULB 9160 (CDC) Schwarzbeck E00011
10.3 Limits

< - 20dBc outside restricted bands
< 54dBuV (video average) inside restricted bands
< 74dBpV (peak detector) inside restricted bands

10.4 Test procedure

1. The testis performed in accordance with FCC KDB publication no. 558074.

2. The transmitter output (antenna port) was connected to the spectrum analyzer in peak
hold mode.

3. The unit was operated in continuous transmit mode with modulation.

4. Minimum resolution bandwidths of 200 Hz for measurement frequencies below 150 kHz,
10 kHz between 150 kHz and 30 MHz, 100 kHz between 30 MHz and 1 GHz and 1 MHz
above 1 GHz were used.

5. Measure the spectrum from the lowest frequency generated in the EUT up through the
10" harmonic.

Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
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10.5 Test setup

o) (] O |

EUT

Spectrum Analyzer

Picture 103: Test setup for conducted spurious emission measurement

10.6 Test deviation

There is no deviation with the original standard.

10.7 EUT operation during test

The EUT was programmed to be in continuously transmitting mode.

10.8 Test results

Temperature: 21°C Humidity: 46%

Tested by: M. Muller Test date: 2015-01-14
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10.9 Test results 9 kHz — 30 MHz
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Picture 104: spurious emission ant00, channel 11 (9kHz - 30MHz)
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Picture 105: spurious emission ant00, channel 13 (9kHz - 30MHz)
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Picture 106: spurious emission ant00, channel 18 (9kHz - 30MHZz)
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Picture 107: spurious emission ant00, channel 24 (9kHz - 30MHZz)
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Picture 108: spurious emission ant00, channel 26 (9kHz - 30MHZz)
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Picture 109: spurious emission ant01, channel 11 (9kHz - 30MHZz)
® REW 200 Hz Marker 1 [T1 ]
MT 1 ms 19.5%9 dBuv
S2tep AUTO Att 10 dB AUTO PREAMP ON 56.760000000 kHz
ABpY l120 [~ 100 kHz 1l MHz Markelr |20 [MHz]
154204 7.41 dEpv
“\ Lz [ qofrooooo [z
100 1 S e 1 = I |
™ ha.63 dBuv
m SEIAOpPo0000 | kHZ
MErkele |4 |l 1
80 S —— e
L S Qooo0000 | kHz
""-"-._.-“\l
o0
- 40
&DB
2 Dc
; [
z
| | [ .
u[/u' \d NJJ I " TN T T
—Z0
9 kHz 30 MHz
Picture 110: spurious emission ant01, channel 13 (9kHz - 30MHZz)
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Picture 111: spurious emission ant01, channel 18 (9kHz - 30MHz)
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Picture 112: spurious emission ant01, channel 24 (9kHz - 30MHz)
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Picture 113: spurious emission ant01, channel 26 (9kHz - 30MHZz)
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10.10 Test results 30 MHz - 1 GHz

® *RBW 100 kHz
VBW 300 kHz

Ref 70 dBpv *ALL 10 dB SWT 100 me
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Picture 114: spurious emission ant00, channel 11 (30MHz - 1GHz)
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Picture 115: spurious emission ant00, channel 13 (30MHz - 1GHz)
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Picture 116: spurious emission ant00, channel 18 (30MHz - 1GHz)
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Picture 117: spurious emission ant00, channel 24 (30MHz - 1GHz)
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Picture 118: spurious emission ant00, channel 26 (30MHz - 1GHz)
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Picture 119: spurious emission ant01, channel 11 (30MHz - 1GHz)
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Picture 120: spurious emission ant01, channel 13 (30MHz - 1GHz)
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Picture 121: spurious emission ant01, channel 18 (30MHz - 1GHz)

*RBW 100 kH=z
VBW 3200 kHz

Ref 70 dBpv *Att 10 dB SWT 100 ms
70
FoCzZ09
|==
&0
50
I_Q PE
30 3DB
=
MWW@W%%WWMWW
10
0
Start 30 MHz 97 MHz/ Stop 1 GHz
Picture 122: spurious emission ant01, channel 24 (30MHz - 1GHz)
= EMV TESTHAUS GmbH Amold & Richter Cine Technik GmbH & Co Betriebs KG.
E Sil AUS Gustav-Hertz-StraRe 35 RF module 2.4 GHz
94315 Straubing EMIP300

Germany
Revision: 1.0

140719-AU02+W02 Page 99 of 160




®

Ref 70 dBuv

*Att 10 dB

*RBW 100 kHz
VBW 300 kHz
SWT 100 m=

70
FCCZ209

[~ &0

50

PSS

3DB

30

—Z

10

o]

Start 30 MHz

S7 MHz/ Stop 1 GHz

Picture 123: spurious emission ant01, channel 26 (30MHz - 1GHz)
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10.11 Test results 1 GHz — 26 GHz

Channel 11, PWRS8

Reading . Restricted
f [GHz] [dBuV] Detector Limit [dBpV] Band Result
2.4055 106.93 PK -—-- No Carrier
2.4051 69.47 AV -—-- Carrier

Picture 124: spurious emission ant00, channel 11 (1GHz - 26 GHz)
Channel 13, PWR15

Reading - Restricted
f [GHz] [dBuV] Detector Limit [dBpV] Band Result
2.4156 120.45 PK ---- No Carrier
2.4150 81.61 AV ---- Carrier
4.8310 59.09 PK 74 Yes Pass
4.8298 41.27 AV 54 Pass
7.2434 63.51 PK -20dBc No Pass
7.2463 42.11 AV -20dBc Pass

Picture 125: spurious emission ant00, channel 13 (1GHz - 26 GHz)
Channel 18, PWR15
f [GHz] Reading Detector Limit [dBuV] Restricted Result

[dBuV] Band

2.4395 120.84 PK ---- No Carrier
2.4399 81.85 AV ---- Carrier
4.8789 60.67 PK 74 Yes Pass
4.8799 42.26 AV 54 Pass
7.3216 66.32 PK 74 Yes Pass
7.3212 43.44 AV 54 Pass

Picture 126: spurious emission ant00, channel 18 (1GHz - 26 GHz)
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Channel 24, PWR15

f [GHz] FEjaB‘fj'\r/‘]g Detector Limit [dBuV] Re;tarfdted Result
2.4705 120.95 PK -—-- No Carrier
2.4700 81.78 AV -—-- Carrier
4.9390 59.83 PK 74 Yes Pass
4.9400 41.68 AV 54 Pass
7.4115 65.17 PK 74 Ves Pass
7.4112 42.84 AV 54 Pass

Picture 127: spurious emission ant00, channel 24 (1GHz - 26 GHz)

Channel 26, PWR8

Reading - Restricted
f [GHz] [dBuV] Detector Limit [dBpV] Band Result
2.4806 107.08 PK ---- No Carrier
2.4800 69.91 AV -—-- Carrier

Picture 128: spurious emission ant00, channel 26 (1GHz - 26 GHz)
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Channel 11, PWRS8
Reading - Restricted
f [GHz] [dBuV] Detector Limit [dBpV] Band Result
2.4055 105.43 PK ---- No Carrier
2.4049 69.05 AV ---- Carrier
Picture 129: spurious emission ant01, channel 11 (1GHz - 26 GHz)
Channel 13, PWR15
Reading - Restricted
f [GHz] [dBuV] Detector Limit [dBpV] Band Result
2.4155 119.17 PK ---- No Carrier
2.4150 80.82 AV ---- Carrier
7.2466 59.68 PK -20dBc NG Pass
7.2463 40.26 AV -20dBc Pass
Picture 130: spurious emission ant01, channel 13 (1GHz - 26 GHz)
Channel 18, PWR15
Reading - Restricted
f [GHz] [dBuV] Detector Limit [dBpV] Band Result
2.4405 119.72 PK ---- No Carrier
2.4399 81.20 AV ---- Carrier
4.8810 52.06 PK 74 Yes Pass
4.8801 37.09 AV 54 Pass
7.3184 63.36 PK 74 Yes Pass
7.3212 41.95 AV 54 Pass
Picture 131: spurious emission ant01, channel 18 (1GHz - 26 GHz)
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Channel 24, PWR15

Reading - Restricted
f [GHz] [dBuV] Detector Limit [dBpV] Band Result
2.4706 120.14 PK ---- No Carrier
2.4699 81.38 AV ---- Carrier
4.9411 53.92 PK 74 Yes Pass
4.9400 38.10 AV 54 Pass
7.4084 64.34 PK 74 Ves Pass
7.4113 42.40 AV 54 Pass

Picture 132: spurious emission ant01, channel 24 (1GHz - 26 GHz)
Channel 26, PWR8

Reading - Restricted
f [GHz] [dBuV] Detector Limit [dBpV] Band Result
2.4795 106.65 PK ---- No Carrier
2.4800 69.76 AV -—-- Carrier

Picture 133: spurious emission ant01, channel 26 (1GHz - 26 GHz)

| EMV TESTHAUS GmbH Amold & Richter Cine Technik GmbH & Co Betriebs KG.
E Sil AUS Gustav-Hertz-StraRe 35 RF module 2.4 GHz
94315 Straubing EMIP300
Ggr_many
N Revision: 1.0 140719-AU02+W02 Page 104 of 160




11 Radiated emission measurement
(<1 GH2z)

according to 47 CFR Part 15, sections 15.205(a), 15.209(a),
15.247(d), and Public Notice DA 00-705

11.1 Test Location

M Scan with peak detector in 3 m CDC.
M Final CISPR measurement with quasi peak detector on 3 m open area test site.

Description Manufacturer Inventory No.
CDC Albatross Projects E00026
Open site area EMV TESTHAUS GmbH E00354

11.2 Test instruments

Description Manufacturer Inventory No.

M |ESCS 30 (OATS) Rohde & Schwarz E00003
O |ESU26 Rohde & Schwarz W00002
M |ESCI(CDC) Rohde & Schwarz E00001
M |VULB 9163 (OATS) Schwarzbeck E00013
M |VULB 9160 (CDC) Schwarzbeck EO0011
M |HFH2-Z2 Rohde & Schwarz E00060
M |Feedline OATS Huber & Suhner 200024
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11.3 Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power.

In case the emission fall within the restricted band specified on 15.205(a), then the 15.209(a)
limit in the table below has to be followed.

Frequency Field strength Fs Field strength Measurement
[MHZ] [uV/m] [dBpV/m] distance d
[m]

0.009 — 0.490 266.6 — 4.9 48.5-13.8 300

0.490 - 1.705 48.98 — 14.08 33.8 -22.97 30

1.705 - 30.0 30 29.54 30

30-88 100 40 3

88 — 216 150 43.5 3

216 - 960 200 46 3

Above 960 500 54 3

11. 4 Test procedure
. Configure the EUT according to ANSI C63.4. The EUT is placed on the top of the
turntable 0.8 meter above ground. The receiving antenna is placed 3 meters from the
turntable. For prescan measurements the test setup is placed inside a compact
diagnostic chamber.
2. Power on the EUT and all peripherals.
3. The broadband antenna is set to vertical polarization.
4. The EMI receiver performes a scan from 9 kHz to 30 MHz or 30MHz to 1000MHz with
the detector set to peak. Appropriate CISPR measurement bandwidths are used, i. e.
200 Hz for the frequency range 9 kHz to 150 kHz, 10 kHz for 150 kHz to 30 MHz and
120 kHz for 30MHz to 1000MHz.
5. Theturn table is rotated to 6 different positions (360° / 6) and the antenna polarization is
changed to horizontal.

Repeat the test procedure at step 4 and 5.

Then the test setup is placed in an OATS at 3 m distance and all peak values over or

with less than 6dB margin to the limit are re-measured with quasi-peak detector (except

for the frequency bands 9-90 kHz and 110-490 kHz where average detector is used). If
the margin of all emissions recorded prescan in the compact diagnostic chamber is more
than 6 dB no final test in OATS is performed.

8. The turntable is rotated by 360 degrees to determine the position of the highest
radiation.

9. The height of the broadband receiving antenna is varied between one meter and four
meters above ground to find the maximum emissions field strength of both horizontal
and vertical polarization. The highest value is recorded.

10. For emissions below 30MHz, measurements are performed with a loop antenna. The
antenna height is not changed during this test.

No
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11.5 Test setup

EUT Loop antenna

Test distance D

I:l -+ > EMI raceiver

Picture 134: Test setup for radiated emission measurement (< 30 MHz)

EUT
Test distance D
< > EMI receiver
Test i
Wooden antenna
Table
I
Ground plane

Picture 135: Test setup for radiated emission measurement (< 1 GHz)
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11.6 Test deviation

There is no deviation with the original standard.

11.7 EUT operation during test

The EUT was programmed to be in continuously transmitting mode.

11.8 Test results

Transmit mode

Temperature: 22°C Humidity: 46%

Tested by: M. Mller Test date: 2015-01-22

Radiated Emission Measurement 9 kHz — 30 MHz
Note:

Measured value
Recalculation factor 40 dB / decade

Recalculated valuel =dBuV/m @ 3 m-40dB =dBuV/m @ 30 m
Recalculated value2 = dBuV/m @ 30 m - 40 dB = dBuV/m @ 300 m

dBuV/im @ 3 m

During pre-measurements it was investigated that for the radiated emission measurement from
9kHz to 30MHz the worst-case-position is EUT-position 3 in combination with the loop-antenna
polarised to “O”.
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Picture 136: Radiated emission 9 kHz — 30MHz (Ant00, Channel 11)
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Picture 137: Radiated emission 9 kHz — 30MHz (Ant00, Channel 13)
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Picture 138: Radiated emission 9 kHz — 30MHz (Ant00, Channel 18)

& RBW 9 kHz
Demod AM MT 1 ms

Att 10 dB AUTO PREAMP ON

asuv || 100 kHz 1 MHz 10 MHz
/m 130
S-209
120
~{|
M ~
| 110 [~
| \\
-100 TDE
I~
| \
| 50
| 80
| N
70 I~

NN 6DE
| DC

-60

50

M
_!O Mp %-r»‘nr "'Iﬁ rleld Heni -
il

| R
-20 (‘

9 kHz 30 MH=z

Picture 139: Radiated emission 9 kHz — 30MHz (Ant00, Channel 24)
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Picture 140: Radiated emission 9 kHz — 30MHz (Ant00, Channel 26)
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Picture 141: Radiated emission 9 kHz — 30MHz (Ant01, Channel 11)
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Picture 142: Radiated emission 9 kHz — 30MHz (Ant01, Channel 13)
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Picture 143: Radiated emission 9 kHz — 30MHz (Ant01, Channel 18)
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Picture 144: Radiated emission 9 kHz — 30MHz (Ant01, Channel 24)
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Picture 145: Radiated emission 9 kHz — 30MHz (Ant01, Channel 26)
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Transmit mode

Temperature: 21°C Humidity: 48%

Tested by: M. Mller Test date: 2015-01-15

Radiated Emission Measurement 30 MHz - 1 GHz
It was investigated that EUT position 3 is the respective worst-case.

Interference-Radiation-Test
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w2 195 122 400 -205 ¥ 100 195 201501151234, 22300
32,04 223 121 400 -17F ¥ 100 191 201501151235, 267 00
1324 214 121 400 -18F ¥ 100 128 201501151236, 2100
3414 190 121 400 -0 ¥ 100 178 201501151236, 240 00
34,56 177121 400 -223 v 100 102 201501151237 22100
w7 139 122 400 -261 ¥ 100 112 2015011512:38.. 22 00
87.06 145 95 400 -251 W 100 140 201501151233, 166 00
95,76 144 102 435 -291 W 100 137 201501-1512:40.. 238 00
96 2O 102 435 -5 ¥ 100 128 201501151241, 8 00
59 208 104 435 -227 v 100 137 201501151242 197 00
102 205 107 435 -230 ¥ 100 140 201501151243 205 00
120 170 125 435 - 266 H 100 247 201501-1512:46.. 208 00
144 240 135 435 -196 ¥ 100 6 201501151244, 254 00
192 284 105 435 -151 H 100 290 201501151247, 278 00
897 NE 28 460 -143 W 100 223 201501151245 3®S5 00

Picture 146: Radiated emission 30 MHz — 1000MHz (Ant00, Channel 11)
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Frequency [MHz]

M| FreqM... | wMaxC.. | Com.. | Limit| diimit| Pol| ant| 7T Date Remarks | vSea.. | Can ... |
30,24 180 122 400 -220 V100 99 Z01501-1511:41. 214 00
Mz 215 121 400 -185 V100 99 201501-15171:42.. 244 0D
3204 235 121 400 -165 V100 178 201501-1517:43.. 263 00
34,08 204 121 400 -196 V100 361 201501-1517:43. 237 00
36546 171122 400 - 223 V100 299 201501-1517:44.. 206 00
87,48 167 96 400 -233 H 100 243 20150141511:47. 197 00
g3 185 100 435 - 250 H 100 274 2015-01-15171:48.. 21 00
96 20 102 435 -115 V100 153 2015-01-1511:45. 27 00
102 00 107 435 -235 V100 166 2015-01-1511:45. 23 00
144 54 135 435 -181 H 100 73 2015-0141511:49. 255 00
1704 247 132 435 -183 H 100 45 Z015-01-1511:50. 236 00
192 72 105 435 -164 H 100 230 Z005-01-1511:51. 74 00
210 202 100 435 -232 H 100 191 Z015011611:52. 240 00
505,55 286 218 460 -174 H 100 331 Z0150141511:53. 338 00

Picture 147: Radiated emission 30 MHz — 1000MHz (Ant00, Channel 13)
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100

1000
Frequency [MHz]

M) FreqM... | wMaxC.. | Cor. | Limit] diimit| Pal| aAnt| 7T Date Remarks | wsca.. | Canr... |
0,54 A0 122 400 -180 ¥ 100 73 20150151328 217 00
.38 256 121 400 -142 V100 354 201501151329 237 00
8 258 121 400 -141 ¥ 100 99 201501151329 250 00
204 237 121 400 -163 V100 182 201501151330, 20 00
3288 243 121 400 -157 V100 165 201501151331 %2 00
3348 222 121 400 178 V100 194 201501151332, 25 00
34.86 180 121 400 -220 V100 213 201501151333 21 00
w82 212 122 400 -188 V100 45 201501151334, 202 00
53 200 100 435 -235 H 100 262 201501151336 201 00
96 331102 435 -104 V100 137 201501151335 23 00
53 211 104 435 -224 ¥V 100 153 201501151336 212 00
102 204 107 435 -232 H 100 70 201501151334 208 00
120 171 125 435 - 264 H 100 281 201501151340 210 00
144 240 135 435 -195 V100 6 201501151337 248 00
152 273 105 435 -162 M 100 299 2015-01-151341. 25 00

Picture 148: Radiated emission 30 MHz — 1000MHz (Ant00, Channel 18)
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Frequency [MHz]

M| FreqM... | wMaxC.. | Cor. | Limit] diimit| Pal| ant| 7T Date Remarks | vSca... | Canr... |
30.48 201 122 400 -199 V100 182 201501-151356.. 333 00
3132 240 121 400 -160 V100 140 201501-151357.. 237 00
3156 226 121 400 -174 V100 178 201501151356 251 00
3245 237 121 400 -183 V100 182 201501-151359.. &4 00
333 237 121 400 -183 V100 220 2015011571400 &4 00
;372 217 121 400 -183 V100 128 201501-1571401. 250 00
3456 192 121 400 -208 V100 137 201501151402 7 00
4608 187 127 400 -213 V100 32 2015011571403 188 00
53 204 100 435 -231 H 100 273 201501-1571407.. 204 00
55 331102 435 - 104 V100 153 2015011571404, FE 00
53 212 104 435 -223 V100 153 2015011571404, 216 00
102 206 107 435 -230 H 100 Bl 2015011571408 214 00
120 172 125 435 -263 H 100 273 2015011571409 222 00
138,36 226 132 435 -210 ¥ 100 6 2015011571405 208 00
144 238 135 435 -196 ¥ 100 7 2015011571406 252 00
192 276 105 435 -159 H 100 303 2015011571410 220 00

Picture 149: Radiated emission 30 MHz — 1000MHz (Ant00, Channel 24)
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Frequency [MHz]

M| FregM... [ vMawC.. | Com..| Limit| diimit| Pol| ant| 77| Date Femarks | vSca.. | Carr... |
30.24 173 122 400 -227 V100 200 201501151427, 213 00
32.04 235 121 400 -1685 ¥V 100 153 201501-1514:27.. 57 00
32.88 241 121 400 -159 ¥ 100 165 201501151428 %2 00
333 238 121 400 -181 ¥ 100 128 201501151429 247 00
34,08 206 121 400 -194 V100 124 201501151430 233 00
3438 195 121 400 -205 ¥ 100 115 201501151431 213 00
53 204 100 435 -231 H 100 262 201501151437 220 00
95 337 102 435 -98 ¥V 100 137 201501151432 23100
53 215 104 435 -220 ¥ 100 153 201501151433 216 00
102 224 107 435 -210 ¥ 100 150 20150115 14:34. 228 00
120 176 125 435 - 260 H 100 274 201501151438 202 00
144 233 135 435 -202 ¥V 100 7 201501151435 243 00
152 75 105 435 - 160 H 100 280 2015-01-1514:39. 277 00
301,32 a3 28 460 -137 H 100 17 20150115 14:40. 2600
910,93 0z 220 460 - 153 V100 219 20150115 14:36. 297 00

Picture 150: Radiated emission 30 MHz — 1000MHz (Ant00, Channel 26)
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Picture 151: Radiated emission 30 MHz — 1000MHz (Ant01, Channel 11)

M| Freq[M... | vMasC... | Com..| Limit| dlimit] Pol| ant| TT] Date Femarks | Vsca.. | Car .
303 184 122 400 -216 V100 207 201501151507 216 00
.32 208 121 400 -181 V100 182 201501151502 245 00
31,98 230 121 400 170 V100 153 201501-15 1503 &1 00
3245 236 121 400 -164 V100 182 20150115 1504.. ®2 00
333 236 121 400 -164 V100 112 201501151505 %3 00
342 208 121 400 -1391 V100 103 201501-15 1506.. 244 00
34,56 200 121 400 - 200 V100 42 201501151507 27 00
35,1 1770121 400 - 223 V100 128 2015401-1515:08.. 28 00
93 208 100 435 -227 H 100 262 201501151512 8 00
9% 33E 102 435 -93 V100 137 20150115 1509.. 2Za 00
a3 198 104 435 - 238 H 100 70 200501451513 M8 00
102 23 107 435 -212 V100 141 201501451510 2100
120 178 125 435 - 258 H 100 261 2015014151514.. 21800
144 Z3F 135 435 133 V100 B 200501451511 248 00
192 271 105 435 - 164 H 100 299 201501151515 22 00
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Interference-Radiation-Test
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ZUTWW

100

30 1000
Frequency [MHz]

M| FreqM... | wMaxC.. | Cor.. | Limit] dlimit| Pal| aAnt| TT[ Date Remarks | wSca... | Carr .
30,18 180 122 400 -220 ¥ 100 184 201501-1515:33. 210 00
30,72 /O 122 400 -40 V100 290 201501151534, 232 00
3114 212 121 400 -188 V100 191 201501151535 241 00
3156 224 121 400 -176 V100 182 201501-1515:36.. 250 00
32,04 230 121 400 -170 V100 178 201501161537 264 00
32,64 221 121 400 -178 V100 153 201501-1515:38. 257 00
33,36 226 121 400 -175 V100 166 201501-1515:39. 252 00
34,08 203 121 400 -137 V100 115 201501151539 243 00
34,25 195 121 400 - 205 V100 219 20150115 15:40.. 232 00
93 207 100 435 -228 H 100 273 201501151544, 217 00
96 321102 435 - 114 H 100 243 20150115 15:45. 3800
59 208 104 435 - 227 V100 153 2015014151541 208 00
102 221 107 435 - 214 ¥V 100 150 2015014151542 223 00
120 172 125 435 - 263 H 100 273 201501151546 208 00
144 237 135 435 -1398 V100 7 2015014151543 243 00
132 273 105 435 - 163 H 100 290 20150115 15:47.. 27700
856,56 ME 217 460 -115 H 100 29 201501151548 ®5 00

Picture 152: Radiated emission 30 MHz — 1000MHz (Ant01, Channel 13)

- EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
¢ Sil AUS Gustav-Hertz-StraRe 35 RF module 2.4 GHz
94315 Straubing EMIP300
Germany
4 Revision: 1.0 140719-AU02+W02 Page 121 of 160




Interference-Radiation-Test
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100
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Frequency [MHz]

M| Freq[M... | wMasC.. | Com..| Limit| dlimit] Pol] &nt| 77| Date Riemarks | Wsca.. | Can...
0,24 235 122 400 -165 WV 100 276 20501151608 215 00
.14 291 121 400 -108 V100 261 20501151604 248 00
3245 232 121 400 168 V100 137 20501151810 26 00
32,88 235 121 400 -165 % 100 153 20501151617, 27 00
35,34 143 122 400 -251 % 100 166 201501151617 2700
714 121 125 400 -273 % 100 128 20501151612 28 00
39,84 163 130 400 -237 % 100 219 20501151613, 246 00
40,38 91 130 400 -309 V100 Bl 201501151614, 240 00
4158 92 123 400 - 308 V100 245 201501151615. 192 00
54,85 277 13 400 -123 H 100 304 201501151614 700
a3 205 100 435 -230 H 100 273 201501151614 2000
9 20102 435 -N5 H 100 248 20501151520 3@m2 00
102 216 107 435 -218 V100 141 20501151616, z23 00
120 173 125 435 - 262 H 100 273 20501151621, 2149 00
144 240 135 435 -135 V100 & 205011S1E17. 20 00
192 275 105 435 -160 H 100 290 2501151622 25 00

Picture 153: Radiated emission 30 MHz — 1000MHz (Ant01, Channel 18)
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Interference-Radiation-Test
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100
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Frequency [MHz]

M| Freq[M... | WMasC.. | Com..| Limit| dlimit| Pol| &nt| 77| Date Fiemarks [ wsca.. | can... |
0,65 200 122 400 -200 YV 100 188 20501151637 Z8 00
.14 218 121 400 -181 V100 163 20501151638 248 00
204 230 121 400 -170 W 100 261 20501151633 &1 00
288 237 121 400 -163 V100 163 20501151640 k4 00
3458 194 121 400 - 206 V100 353 205011516471 24 00
a3 204 100 435 -231 H 100 273 201501151645 05 00
% 320 102 435 -5 H 100 243 201501151646 =100
39 206 104 435 -223 v 100 141 201501151642 20 00
102 218 107 435 -217 % 100 150 201501151643 Zn 00
120 171 125 435 -265 H 100 273 20150115 16:47.. 223 00
144 243 135 435 -192 W 100 7 201501151644 25 00
192 280 105 435 -155 H 100 290 201501-1516:44.. 7700

Picture 154: Radiated emission 30 MHz — 1000MHz (Ant01, Channel 24)

- EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
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Interference-Radiation-Test
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100
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Frequency [MHz]

M| FreqM... | vMaxC.. | Com..| Limit| dlimit| Pol| ant| TT[ Date FRemarks [ Wsca... | Corr... |
30,24 174 122 400 -226 Y 100 200 201501-151627.. 213 00
32,04 235 121 400 -165 Y 100 153 201501-151627.. 257 00
32.88 241 121 400 -153 Y 100 165 20150115 16:28.. 262 00
233 238 121 400 161 Y 100 128 20150115 16:29.. 247 00
34,08 206 121 400 -194 Y 100 124 201501151630 233 00
34,38 195 121 400 - 205 VW 100 115 20050145163 213 00
a3 204 100 435 -231 H 100 262 2015014151637 220 00
95 3702 435 -898 W 100 137 2005014151632 3100
99 215 104 435 -220 W 100 153 201501151633 216 00
102 224 107 435 -1 W 100 150 201501151634, 223 00
120 176 125 435 - 260 H 100 274 201501151638 202 00
144 233 135 435 -202 Y 100 7 201501151635 249 00
192 275 105 435 -160 H 100 290 201501151639 277 00
g01.92 323 218 460 -137 H 100 17 201501151640 326 00
510,99 02 220 460 -153 Y 100 219 201501151636 237 00

Picture 155: Radiated emission 30 MHz — 1000MHz (Ant01, Channel 26)
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12 Radiated emission measurement
(>1 GHz)

according to 47 CFR Part 15, sections 15.205(a), 15.209(a),
15.247(d), and Public Notice DA 00-705

12.1 Test location

M Scan with peak detector in 3 m anechoic chamber
M Final measurement with average and max peak detector.

Description Manufacturer Inventory No.

Anechoic chamber EMV TESTHAUS GmbH E00100

12.2 Test instruments

Description Manufacturer Inventory No.

M |ESU26 Rohde & Schwarz W00002
¥ | AMF-5D-00501800-28-13P Miteq W00089
¥ | AMF-6F-16002650-25-10P Miteq WO00090
M |BBHA 9120D Schwarzbeck WO00053
M |BBHA 9170 Schwarzbeck WO00055
M |COSB 4-1-26 Conformitas W00091
12.3 Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted
under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30
dB instead of 20 dB. Attenuation below the general limits specified in §15.209(a) is not required.
In case the emission fall within the restricted band specified on 15.205(a), then the 15.209(a)
limit in the table below has to be followed.

. EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
¢ Si-l AUS Gustav-Hertz-StraRe 35 RF module 2.4 GHz
94315 Straubing EMIP300
Germany
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Frequency Field strength Fs Field strength Measurement
[MHZ] [uV/m] [dBuVv/m] distance d
[m]
30-88 100 40 3
88 — 216 150 435 3
216 - 960 200 46 3
Above 960 500 54 3

12.4 Test procedure
6. Configure the EUT according to ANSI C63.4. The EUT was placed on the top of the

turntable 0.8 meter above ground. The receiving antenna was placed 3 meters from the

turntable. The test setup was placed inside a fully anechoic chamber.

Power on the EUT and all peripherals.

The broadband antenna was set to vertical polarization.

The EMI receiver performed a scan from 1000 MHz to 10" harmonic of the fundamental

frequency with the detector set to peak and the measurement bandwidth set to 1 MHz

(VBW = 3 MHz). The trace data was recorded with the receiver Max Hold function.

10. The turn table was rotated in intervals of 15°.

11. After a full 360°-turn the antenna polarization was changed to horizontal and the test
was repeated at step 4 and 5.

12. After the scan suspicious frequencies were selected and the RBW was set to 1 MHz and
the VBW was reduced to a minimum of 10 Hz (300 Hz by default) to get average values
determined by video averaging.

13. The receiving antenna was set to vertical polarization.

14. The turntable was rotated by 360 degrees to determine the position of the highest
radiation.

15. The receiving antenna was then set to horizontal polarization and the measurement was
repeated at step 9.

16. The highest recorded level was noted.

© o~

EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
¢ Si-l AUS Gustav-Hertz-StraRe 35 RF module 2.4 GHz
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Germany
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12.5 Test setup

VVVVVVVY

Test
antenna _

Spectrum Analyzer

¢

Test distance D [:

Preamplifier
(if applicable)

AAAAAAVAVA=

Fully or semi anechoic room

Picture 156: Test setup for radiated emission measurement (> 1 GHz)

12.6 Test deviation

There is no deviation with the original standard.

12.7 EUT operation during test
The EUT was programmed to be in continuously transmitting mode.
For these measurements it was investigated that EUT-positionl is the respective worst-case.

- EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
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12.8 Test results antenna00, channel 11

Temperature: 19°C Humidity: 47%

Tested by: M. Muller Test date: 2015-01-27

Final Results:

Channelll

- no significant emissions detected -

Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
RF module 2.4 GHz
EMIP300

- EMV TESTHAUS GmbH
E si-l AUS Gustav-Hertz-Stralle 35
94315 Straubing

Germany
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12.9 Test results antenna00, channel 13

Temperature: 19°C Humidity: 47%
Tested by: M. Muller Test date: 2015-01-27
Final Results:
Channell3
Enmeas Turntable Restr. Limit
flGHZ] [dBuV/m] Ant [°] Detector Band [dBuV/m] Result
2.4155 101.24 PK Carrier
2.4150 64.35 H 189.7 AV (50Hz) No Carrier
4.8311 67.38 PK 74 Pass
4.8300 43.60 H 96.7 AV (50Hz) | 'S 54 Pass
7.2435 61.33 H 391 PK No -20dBc Pass
7.2463 41.09 ' AV (50H2) -20dBc Pass
| EMV TESTHAUS GmbH Amold & Richter Cine Technik GmbH & Co Betriebs KG.
ESTHAUS Gustav-Hertz-StraRe 35 RF module 2.4 GHz
il 94315 Straubing EMIP300
Ggr_many
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® *RBW 1 MHz Marker 1 [T1 ]
VBW 32 MHz 101.24 dBpV/m

Ref 117 dBuV/m *Att 10 dB SWT 2.5 ms 2.415512821 GH=z
[° |
1
1 P X
‘EEEI [ / \
oo 7 \ f—
,f\l\l‘/ \ .

vl

AC
Dz 5H dB®
— 50
40
30
—Z0
Center 2.415 GHz 2 MHz/ Span 20 MHz
Picture 157: spurious emission ant00, ch13 - PK
® “REW 1 MHz Marker 1 [T1 ]
*VBW 50 Hz G4.35 dBpvV/m
Ref 117 dBuv/m *Att 10 dB SWT 1 = 2.414967%4% GHz
110
E
== [
o0 ms
80 PS

D1 74 dip~*

70

o
/ \ e
Dz SP dB*

., // N

a0 =

__’M“ﬂJdm’Mr_J’” W\\_“\_““*nﬁ—h__

- 30

20

Center 2.415 GHz 2 MHz/ Span 20 MHz

Picture 158: spurious emission ant00, ch13 - AV
= EMV TESTHAUS GmbH Amold & Richter Cine Technik GmbH & Co Betriebs KG.
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94315 Straubing EMIP300
Germany
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® *RBW 1 MHz Marker 1 [T1 ]
VBW 2 MHz

567.38 dBpvVSm

Ref 107 dBuV/m *Att 0 dB SWT 20 ms 4.831083333 GH=z
¢ [ |
= [
20 DS
D1 74 dp*
70 -

BS

50 }/H \\\
Dz Sk dB*
50 -‘""f \l\ spB

MM \WW e .

30

20

10

Center 4.330089744 GHz 2 MHz/ Span 20 MHz

Picture 159: spurious emission ant00, ch13 - PK

® “RBW 1 MHz Marker 1 [T1 ]
*YVBW 50 Hz

43.60 dBpV/m

Ref 107 dBuv/m *Att 0 dB SWT 1 = 4.830025641 GH=z
100 “
-
S0 s
D1 74 dp*
- 70 PS
- c0
D2 5§ dB*
- 50 3DB
1 o =
., ,/'A 4
., /
20
—10
Center 4.330085744 GHz 2 MHz/ Span 20 MHz
Picture 160: spurious emission ant00, ch13 - AV
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® *RBW 1 MHz Marker 1 [T1 ]
VBW 32 MHz 51.33 dBpv/m

Ref 107 dBpv/m *Att 0 dB SWT 20 ms 7.243464103 GHz
[ B
20 m™s
D1 74 dp*
— 70 PS
1
> J\\-\Mz"’
Dz 5@ dB® /
- / \ 3DE
S0 [ RN ¥l
WMMWW [t in) Jy
40
30
—-z0
10
Center 7.24513076% GHz 2 MHz/ Span 20 MHz
Picture 161: spurious emission ant00, ch13 - PK
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 50 Hz 41.0% dBpv/m
Ref 107 dBpv/m *Att 0 de SWT 1 = 7.246316667 GHz
" B
[~ 30 DS
D1 74 dp*
70 PSS
&0
DZ S5H dB*
- 50 3DB
AT
1
40 /
30
20
10
Center 7.24513076% GHz 2 MHz/ Span 20 MHz
Picture 162: spurious emission ant00, ch13 - AV
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12.10 Test results antenna00, channel 18

Temperature: 19°C Humidity: 47%

Tested by: M. Mdller Test date: 2015-01-27

Final Results:

Channel18
f[GHz] [ dl?%Sf;/Sm] Ant Tur[n;[e]lble Detector IEZ‘:‘:(;' [ dEELT/i/tm] Result
g:jjgg 16041.'4397 H 192.1 AV FS|(<)HZ) No - g::::g:
sosor | apen | " | 92 | aveoms | Y g | pas
Taoto | aees | M| 20 [ ayGormm | YeS | a4 | pass
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Gustav-Hertz-Stralle 35
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Revision: 1.0

Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
RF module 2.4 GHz
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® *RBW 1 MH=z Marker 1 [T1 ]
VBW 3 MHz 101.27 dBpv/m

Ref 117 dEuV/m *Att 10 dB SWT 2.5 ms Z2.440544872 GHz
[ |
1
1 P
mE |, ES

/ L\ )
- 7WM e PS
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.=
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- S0
- 40
- 30
- 20
Center 2.44 GHz 2 MHz/ Span 20 MHz
Picture 163: spurious emission ant00, ch18 - PK
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 50 Hz 54.49 dBpvVSm
Ref 117 dBpv/m *Att 10 dB SWT 1 = 2.440000000 GHz
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Picture 164: spurious emission ant00, ch18 - AV
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*RBW 1 MH=z Marker 1 [T1 1]
VBW 2 MHz 565.64 ABpVSm
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Picture 165: spurious emission ant00, ch18 - PK
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Picture 166: spurious emission ant00, ch18 - AV
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Marker 1 [T1 ]
52.95 dBpv/sm

Ref 107 dBuv/m *mtt 0 dB SWT 20 ms 7.321506410 GHz
[°° |==
a0
20 f—
D1 74 dp*
70 5]
-0
1
Dz 5K dB*
== il J”rxv"\. soB
Foll P
e ELENT Y REVARPR SR ST WO 1Y VN R
40
30
20
10
Center 7.32 GHz 2 MHz/ Span 20 MHz

Picture 167: spurious emission ant00, ch18 - PK
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Picture 168: spurious emission ant00, ch18 - AV
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12.11 Test results antenna00, channel 24

Temperature: 19°C Humidity: 47%

Tested by: M. Mdller Test date: 2015-01-27

Final Results:

Channel24
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® *RBW 1 MH=z Marker 1 [T1 ]
VBW 3 MHz 100.985 dBpvV/sm
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Picture 169: spurious emission ant00, ch24 - PK
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Picture 170: spurious emission ant00, ch24 - AV
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® *RBW 1 MHz Marker 1 [T1 ]
VBW 32 MHz 56.31 dBpvV/m
Ref 107 dBpv/m *Att 0 dB SWT 20 ms 4.833006410 GH=z
[ E=
20 s
D1 74 dp*
70 - S
Dz 5@ dB® _//. \
o 3DB
M \ AC
T W“‘WMM
30
—-z0
10
Center 4.94 GHz 2 MHz/ Span 20 MHz
Picture 171: spurious emission ant00, ch24 - PK
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Picture 172: spurious emission ant00, ch24 - AV
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® *RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 49.68 dBuv/m
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Picture 173: spurious emission ant00, ch24 - PK
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Picture 174: spurious emission ant00, ch24 - AV
= EMV TESTHAUS GmbH Amold & Richter Cine Technik GmbH & Co Betriebs KG.
E Sil AUS Gustav-Hertz-StraRe 35 RF ”I'Ecl’\ﬁluplg 02(')4 GHz
94315 Straubing
Germany
N Revision: 1.0 140719-AU02+W02 Page 140 of 160




12.12 Test results antenna00, channel 26

Temperature: 19°C Humidity: 47%

Tested by: M. Muller Test date: 2015-01-27

Final Results:

Channel26

- no significant emissions detected -
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12.13 Test results antennaOl1, channel 11

Temperature: 19°C Humidity: 47%

Tested by: M. Muller Test date: 2015-01-27

Final Results:

Channelll

- no significant emissions detected -
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12.14 Test results antennaOl1, channel 13

Temperature: 19°C Humidity: 47%

Tested by: M. Mdller Test date: 2015-01-27

Final Results:

Channel13
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Picture 175: spurious emission ant01, ch13 - PK
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Picture 176: spurious emission ant01, ch13 - AV
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® “RBY 1 MHz Marker 1 [T1 ]
VBW 2 MHz 65.40 ABUV/Sm
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Picture 177: spurious emission ant01, ch13 - PK
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Picture 178: spurious emission ant01, ch13 - AV
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® *RBW 1 MHZ Marker 1 [T1 ]
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Picture 179: spurious emission ant01, ch13 - PK
® *RBW 1 MHz Marker 1 [T1 ]
*VBY 50 Hz 38.67 dBpvVSm
Ref 107 dBpv/m *Att 0 dB SWT 1 s 7.246185897 GH=z
100 n
- 30 s
Dl 74 dp*
[~ 70 PS
- o0
Dz 5H dB*
[~ S0 3DB
aC
- 40 :
S0
—-20
[~ 10
Center 7.245 GHz 2 MHz/ Span 20 MHz
Picture 180: spurious emission ant01, ch13 - AV
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12.15 Test results antennaOl1, channel 18

Temperature: 19°C Humidity: 47%

Tested by: M. Muller Test date: 2015-01-27

Final Results:

Channel18
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*RBW 1 MH=z Marker 1 [T1 1]
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Picture 181: spurious emission ant01, ch18 - PK
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Picture 182: spurious emission ant01, ch18 - AV
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*RBW 1 MH=z Marker 1 [T1 ]

*VBW 3 MHz 566.88 dBpV/m
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Picture 183: spurious emission ant01, ch18 - PK
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Picture 184: spurious emission ant01, ch18 - AV
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*RBW 1 MH=z Marker 1 [T1 1]
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Picture 185: spurious emission ant01, ch18 - PK
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Picture 186: spurious emission ant01, ch18 - AV
= EMV TESTHAUS GmbH Amold & Richter Cine Technik GmbH & Co Betriebs KG.
E Sil AUS Gustav-Hertz-StraRe 35 RF ”I'Ecl’\ﬁluplg 02(')4 GHz
94315 Straubing
Germany
N Revision: 1.0 140719-AU02+W02 Page 150 of 160




12.16 Test results antennaOl, channel 24

Temperature: 19°C Humidity: 47%
Tested by: M. Muller Test date: 2015-01-27
Final Results:
Channel24
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Picture 187: spurious emission ant01, ch24 - PK
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Picture 188: spurious emission ant01, ch24 - AV
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*RBW 1 MH=z Marker 1 [T1 ]

VBW 3 MHz 62.87 dBpvV/m

Ref 107 dBpVim *Aatt 0 dB SWT 20 ms 4.940325487 GHz
100
=
o0
20 oS
D1 74 dp*
70 BS
1
=0 /
Dz 5P dB* /'/ \
. 3DB
WN/ \« m
wwww IO PRI N
30
20
10
Center 4.9%4 GHz 2 MHz/ Span 20 MHz
Picture 189: spurious emission ant01, ch24 - PK
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Picture 190: spurious emission ant01, ch24 - AV
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12.17 Test results antennaO1l1, channel 26

Temperature: 19°C Humidity: 47%

Tested by: M. Mller Test date: 2015-01-27

Final Results:

Channel26

- no significant emissions detected -
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13 Radio frequency radiation exposure

evaluation for mobile devices

according to 47 CFR Part 2, section 2.1091, OET Bulletin 65,
RSS-Gen Issue 4, section 3.2, and RSS-102 Issue 4, section 2.5.2

13.1 Equipment data

Antenna detachable (see antenna specifications): yes 1 no
Antenna gain G referring to isotropic radiator: 2.0 dBi

Numeric gain:  1.58
Conducted output power CP (maximum): 15.54 dBm

Numeric power: 35.81 mW
Separation distance between user and transmitting device: [JR<20cm R>20cm

13.2 RF exposure evaluation calculating EIRP
The device operates at or above 1.5 GHz and the maximum equivalent isotropically radiated
power (e.i.r.p.) of the device is equal to or less than 5 W: yes U no

EIRP =G -CP =1.58-35.81-10 "W = 0.057 W

13.3 RF exposure evaluation calculating power density
The device operates at or above 1.5 GHz and the maximum permissible exposure (MPE) of the
device is equal to or less than the power density limit specified for general population /

uncontrolled exposure of 1 mW / cmz: yes I no
G .CP S: power density
S = ——mM— m: pi=3.1416
4* 7 *R2 R: minimum distance

s 1.58 -35 .81 mW

4* 7 *400 cm 2

= 0,011 mW /cm 2

. EMV TESTHAUS GmbH Arnold & Richter Cine Technik GmbH & Co Betriebs KG.
ES AUS Gustav-Hertz-StralRe 35 RF module 2.4 GHz
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Germany
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14 Equipment calibration status

Description Modell number Serial number Inventory _Last. .Next_
number(s) |calibration | calibration
Test receiver ESU 26 100026 W00002 2014-02 2016-02
Test receiver ESCI 3 100013 E00001 2013-12 2015-12
Test receiver ESCI 3 100328 E00552 2014-07 2016-07
Test receiver ESCS 30 825442/0002 E00003 2014-02 2016-02
Test receiver ESCS 30 845552/0008 E00551 2014-01 2016-01
LISN ESH2-75 881362/037 E00004 2013-03 2015-03
LISN ESH2-75 893406/009 E00005 2014-01 2016-01
Loop antenna HFH2-72 871398/0050 E00004 2014-07 2016-07
Broadband antenna VULB 9163 9163-114 E00013 2013-09 2015-09
Broadband horn antenna |BBHA 9120D 9120D-593 WO00053 2014-03 2016-03
Broadband horn antenna |BBHA 9170 9170-331 WO00055 2014-03 2016-03
Shielded room P92007 B83117C1109T211| EO00107 N/A
Compact Diagnostic VK041.0174 D62128-A502-A69- | E00026 N/A
Chamber (CDC) 2-0006
Open area test site E00354 2014-10 2015-10
(OATS)
Climatic chamber 340 | VC3 4034 58566123250010 C00015 2014-09 2016-09
Cable set shielded room Cable no. 30 E00424 2014-07 2015-07
Cable set CDC Cables no. 37 E00459 2014-05 2015-05
and 38 E00460
Cable set OATS 3 m Cables no. 19, 34 |--- E00453 2014-10 2015-10
and 36 E00456
E00458
Cable set OATS 10 m Cables no. 19, 33 |--- E00453 2014-10 2015-10
and 36 E00455
E00458
Cable set anechoic Cables no. 01, WO00095 2014-04 2015-04
chamber 01 09, 11 and 13 E00307
E00319
E00436
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Description

Modell number

Inventory Last Next

Serial number number(s) |calibration | calibration

Cable set anechoic Cables no. 01, W00095 2014-04 2015-04
chamber 02 09, 12 and 14 E00307
E00320
E00437
Table 3: Equipment calibration status
Note: Expiration date of measurement facility registration (OATS) by

- FCC (registration number 221458): 2017-04
- Industry Canada (test site number 3472A-1): 2015-10
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15 Measurement uncertainty

Description Max. deviation k=
Conducted emission AMN +4.0dB 2
(9kHz to 30 MHz)
Radiated emission open field +45dB 2
(30 MHz to 1 GHz)
Radiated emission absorber chamber +5.4dB 2
(> 1000 MHz)

Table 4: Measurement uncertainty

Comment: The uncertainty stated is the expanded uncertainty obtained by multiplying the standard
uncertainty by the coverage factor k. If k=2 the value of the measurements lies within the assigned range

of values with a probability of 95 %.
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16 Summary

The EMC Regulations according to the marked specifications are

KEPT

The EUT does fulfill the general approval requirements mentioned.

O NOT KEPT

The EUT does not fulfill the general approval requirements mentioned.

Place, Date:

Straubing, April 8", 2015
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Test engineer
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