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Report Number: TRA-031431-00-45-04A

2.1 Test Summary
Requirement Clause Applicable
Test Method and Description to this Result / Note
RSS 47CFR15 equipment
Radiated spurious emissions
(restricted bands of operation and Gen, 8.10 15.205 X Note 2
cabinet radiation)
AC power line conducted
emisSions Gen, 8.8 15.207 L] Note 1
Carrier frequency separation 247,51 (2) 15.247(a)(1) 2 Pass
. 247,5.1 (3), (4) 15.247(a)(1)
Number of hopping channels and (5) (i), (i) and (i) X Pass
. 247,5.1 (3), (4) 15.247(a)(1)
Average time of occupancy and (5) (i), (i) and (i) X Pass
Maximum peak conducted output 247,54 (1), (2) 15.247 (a)(1),
(b)(1) and X Pass
power and (3) b)(2)
20dB emission bandwidth 247,5.1 (1) 15'2:;5'&‘()”()1) ® X Pass
Out-of-band emissions 247,55 15.247(d) X Pass

Notes:

1. Battery Powered Operation only with an internal fully charged Lithium-ion battery
2. See Test report TRA-031431-00-45-01A

The results contained in this report relate only to the items tested, in the condition at time of test, and were
obtained in the period between the date of initial receipt of samples and the date of issue of the report.

The apparatus was set up and exercised using the configurations, modes of operation and arrangements
defined in this report only. Any modifications made are identified in Section 8 of this report.

Particular operating modes, apparatus monitoring methods and performance criteria required by the
standards tested to have been performed except where identified in Section 5.2 of this test report
(Deviations from Test Standards).
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Report Number: TRA-031431-00-45-04A

4 Introduction

This report TRA-031431-00-45-04A presents the results of the Radio testing on a SmarDTV (UK)
Limited, S55 to specification 47CFR15 Radio Frequency Devices and RSS-247 Licence-exempt
Radio Apparatus (All Frequency Bands): Category | Equipment.

The testing was carried out for SmarDTV (UK) Limited by Element, at the address(es) detailed
below.

D( Element Hull O Element Skelmersdale
Unit E Unit 1
South Orbital Trading Park Pendle Place
Hedon Road Skemersdale
Hull West Lancashire
HU9 1NJ WN8 9PN
UK UK

This report details the configuration of the equipment, the test methods used and any relevant
modifications where appropriate.

All test and measurement equipment under the control of the laboratory and requiring calibration is
subject to an established programme and procedures to control and maintain measurement
standards. The quality management system meets the principles of ISO 9001, and has quality
control procedures for monitoring the validity of tests undertaken. Records and sufficient detail are
retained to establish an audit trail of calibration records relating to its test results for a defined
period. Under control of the established calibration programme, key quantities or values of the test
& measurement instrumentation are within specification and comply with the relevant traceable
internationally recognised and appropriate standard specifications, which are UKAS calibrated as
such where these properties have a significant effect on results. Participation in inter-laboratory
comparisons and proficiency testing ensures satisfactory correlation of results conform to Elements
own procedures, as well as statistical techniques for analysis of test data providing the appropriate
confidence in measurements.

Throughout this report EUT denotes equipment under test.

FCC Site Listing:
Element is accredited for the above sites under the US-EU MRA, Designation number UK0009.

IC Registration Number(s):

Element Hull 3483A

Element North West 3930B

The test site requirements of ANSI C63.4-2014 are met up to 1GHz.

The test site SVSWR requirements of CISPR 16-1-4:2010 are met over the frequency range 1 GHz
to 18 GHz.
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Report Number: TRA-031431-00-45-04A

5 Test Specifications

5.1 Normative References

e FCC 47 CFR Ch. | — Part 15 — Radio Frequency Devices.

e ANSI C63.10-2013 — American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices.

e ANSI C63.4-2014 — 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.

e Industry Canada RSS-247, Issue 1, May 2015 — Digital Transmission Systems (DTSs),
Frequency Hopping Systems (FHSs) and Licence-Exempt Local Area Network (LE-LAN)
Devices

¢ Industry Canada RSS-Gen, Issue 4, November 2014 — General Requirements for
Compliance of Radio Apparatus.

5.2 Deviations from Test Standards

Only conducted emission results are included in this test report. The radiated measurements
for the BTC module are contained within report TRA-31431-00-45-01A. The manufacturer
declared that no changes to the module were made.
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Report Number: TRA-031431-00-45-04A

6 Glossary of Terms

8§ denotes a section reference from the standard, not this document
AC Alternating Current

ANSI American National Standards Institute
BW bandwidth

C Celsius

CFR Code of Federal Regulations

Ccw Continuous Wave

dB decibel

dBm dB relative to 1 milliwatt

DC Direct Current

DSSS Direct Sequence Spread Spectrum
EIRP Equivalent Isotropically Radiated Power
ERP Effective Radiated Power

EUT Equipment Under Test

FCC Federal Communications Commission
FHSS Frequency Hopping Spread Spectrum
Hz hertz

IC Industry Canada

ITU International Telecommunication Union
LBT Listen Before Talk

m metre

max maximum

MIMO Multiple Input and Multiple Output
min minimum

MRA Mutual Recognition Agreement

N/A Not Applicable

PCB Printed Circuit Board

PDF Portable Document Format

Pt-mpt Point-to-multipoint

Pt-pt Point-to-point

RF Radio Frequency

RH Relative Humidity

RMS Root Mean Square

Rx receiver

S second

SVSWR Site Voltage Standing Wave Ratio

TX transmitter

UKAS United Kingdom Accreditation Service
\% volt

W waitt

Q ohm
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7 Equipment Under Test

7.1 EUT Identification

Name: S55

Serial Number: Sample 7

Model Number: S55

Software Revision: RF Test Software
Build Level: Pre-production

7.2 EUT Mode of Operation

7.2.1 Transmission

The mode of operation for transmitter tests was as follows...
EUT was operated on a single frequency (Top, Middle or Bottom) or hopping over all channels as
required. The EUT was modulated with GFSK, QPSK and 8PSK.

7.2.2 Reception

This report covers results for conducted testing of transmitter operation only. Results for
unintentional emissions can be found in test report TRA-031431-00-45-01A.
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7.3 EUT Radio Parameters

7.3.1 General

Report Number: TRA-031431-00-45-04A

Frequency of operation:

2400 — 2483.5 MHz

Modulation type(s):

GFSK, QPSK, 8PSK

Occupied channel bandwidth(s): 1 MHz
Channel spacing: 1 MHz
ITU emission designator(s): G1D
Declared output power(s): <+10 dBm

Nominal Supply Voltage:

Lithium-ion Battery at 3.7 V d.c.

7.3.2 Product specific declarations

Multiple antenna configuration(s), e.g. MIMO:

Not Applicable

Fixed pt-pt operations (yes/no): No
Installation manual advice on pt-pt
: L2 . No
operational restrictions (yes/no):
Fixed pt-mpt operations (yes/no): No
Simultaneous tx (yes/no): No

7.4  EUT Description

The EUT is a converter for HDMI video streams and then transmits then data over a WiFi

network.

This report only covers Bluetooth classic operation.

RF916 6.0
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8 Modifications

No modifications were performed during this assessment.
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9 EUT Test Setup

9.1 Block Diagram

The following diagram shows basic EUT interconnections with cable type and cable lengths
identified:

LG TV Channel Master
DVR
HDMI Cable
HDMI Cable
12 Vdc EUT ( Thurlby Thandar
Power Adapter Audio Generator

Phono to 3.5 mm

Audio cable
USB C to USB
Mains Power gﬂl;g:ﬁ eL:SB to w ( Laptop
Suppl
110 Vpgg Hz Adapter ggzlh;elded Ethernet L

Conducted measurements were performed under with the module mounted in a N63 device.
Setup relates to the N63 device in which the module was mounted during conducted testing.
N63 information details.

e Serial Number: 1604210679 & 14604210698

e Model Number: TRA-029575 — S60

Equipment listed below forms part of the overall test setup and is required for equipment
functionality and/or monitoring during testing. The compliance levels achieved in this report relate
only to the EUT and not items given in the following list.

Sample No. Description Model No. Serial No.
TRA-029575 - S08 EUT 12 Vdc Power Adapter EADP-40MB A HBBD45F00A7
TRA-029575 - S11 Lenovo ThinkPad E560 34546
TRA-029575 - S14 Thurlby Thandar Audio Generator TF215 045441
TRA-029575 - S15 LG TV M227WDL 002MAAK4P824
TRA-029575 - S17 Channel Master DVR CM-7500TB1 R5YFKZ00228D
TRA-029575 - S27 Dlink USB to Ethernet adapter DUB-E100 Q8041AA002873
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10 General Technical Parameters

10.1 Normal Conditions

The E U T was tested under the normal environmental conditions of the test laboratory, except
where otherwise stated. The normal power source applied to the N63 Host device was approx.
110 V ac, 60 Hz, from the mains.

10.2 Varying Test Conditions

There are no specific frequency stability requirements for the type of device. The results contained
in this report demonstrate that the occupied bandwidth is contained within the authorised band and
the manufacturer has declared sufficient frequency stability (refer to section 7.4).

Variation of supply voltage is required to ensure stability of the declared output power. During
carrier power testing the following variations were made:

Category Nominal Variation
|X| Mains 110V ac +/-2% 85 % and 115 %
] Battery New battery N/A
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11 Carrier frequency separation

11.1 Definition

The carrier frequency separation is the frequency separation between two adjacent hopping
frequencies.

11.2 Test Parameters

Test Location: Element Hull

Test Chamber: Lab4

Test Standard and Clause: ANSI C63.10-2013, Clause 7.8.2

EUT Channels / Frequencies Measured: All; 2405 to 2480 MHz

EUT 20dB Bandwidth: GFSK 937.5 kHz; QPSK 1389 kHz; 8PSK 1379 kHz
EUT Test Modulations: Internal pattern generation — hopping enabled
Deviations From Standard: None

Measurement BW: 30 kHz

Measurement Detector: Peak

Environmental Conditions (Normal Environment)

Temperature: 23 °C +15 °C to +35 °C (as declared)
Humidity: 36 % RH 20 % RH to 75 % RH (as declared)
Supply: 110 V ac

11.3 Test Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the -20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the band 2400 to 2483.5 MHz may
have hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the -
20 dB bandwidth of the hopping channel, whichever is greater, provided that the systems
operate with an output power no greater than 0.125 W.
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11.4 Test Method

Report Number: TRA-031431-00-45-04A

With the EUT setup as per section 9 of this report and connected as per Figure iii, the
emissions of the EUT were measured on a spectrum analyser.

The measurements were performed with EUT set at its maximum duty. All modulation
schemes, data rates and power settings were used to observe the worst-case configuration in

each nominal bandwidth.

Figure iii Test Setup

EUT RF Spectrum
p| Attenuator » Analyser
11.5 Test Equipment
Equipment Equipment Element Due For
Type Manufacturer Description No Calibration
FSU26 R&S Spectrum U405 | 02/06/2017
Analyser

RF916 6.0
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Report Number: TRA-031431-00-45-04A

11.6 Test Results

Channel
Fl. F2. Separation,
Data Rate (MH2) (MHZ) F2. - Fl. Result
(kHz)
GFSK 2442.0110 2443.0115 1.005 PASS
@ “RBNV 30 kHz Marker 1 [T1 ]
VBW 100 kHz 4.34 dBr
Ref 20 dBm ALt 45 dB ZSNT 15 ms 2.442011000 GHz
oc Marker 2 [T1(]
4_77 dBr
1 T > 2_aazo11s00 | IN
1 B
_L\L\W\v e MVMM"MM N
[~ —2C
[~ —3C
I3B
|- —AC
- 85C
[~ —&C
- —7C
—-8C
Center 2.4425 GHz 300 kHz/ Span 3 MHz

Date: 13.MAY.2016 12:04:12
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12 Number of hopping frequencies

12.1 Definition

The total number of hopping frequencies (the centre frequencies defined within the hopping
sequence of a FHSS equipment) which are randomly sequenced in order to spread the
transmission.

12.2 Test Parameters

Test Location: Element Hull

Test Chamber: Lab4

Test Standard and Clause: ANSI C63.10-2013, Clause 7.8.3

EUT Channels / Frequencies Measured: All; 2402 — 2480 MHz

EUT Test Modulations: Internal pattern generation — hopping enabled
Deviations From Standard: None

Measurement BW: 1.0 MHz

Measurement Detector: Peak

Environmental Conditions (Normal Environment)

Temperature: 23 °C +15 °C to +35 °C (as declared)
Humidity: 36 % RH 20 % RH to 75 % RH (as declared)
Supply: 110 V ac

12.3 Test Limit

e For frequency hopping systems in the band 902 to 928 MHz: if the -20 dB bandwidth
of the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
channels;

If the -20 dB bandwidth of the hopping channel is 250 kHz or greater, the system
shall use at least 25 hopping channels;

e Frequency hopping systems operating in the band 2400 to 2483.5 MHz shall use at
least 15 hopping channels;

e Frequency hopping systems operating in the band 5725 to 5850 MHz shall use at
least 75 hopping channels.
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12.4 Test Method

Report Number: TRA-031431-00-45-04A

With the EUT setup as per section 9 of this report and connected as per Figure iv, the
emissions of the EUT were measured on a spectrum analyser.

The measurements were performed with EUT set at its maximum duty. All modulation
schemes, data rates and power settings were used to observe the worst-case configuration in

each nominal bandwidth.

Figure iv Test Setup

EUT RF Spectrum
p| Attenuator > Analyser
12.5 Test Equipment
Equipment Equipment Element Due For
Type Manufacturer Description No Calibration
FSU26 R&S Spectrum U405 02/06/2017
Analyser

RF916 6.0
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12.6 Test Results

Report Number: TRA-031431-00-45-04A

Lamies! Elnemine, Highest channel, Fcy | Number of channels
Feu (MHz) observed Resl
(MHz)
2402 2480 79 PASS
@ SRBNV 1 MHz Marker 2 [T1 ]
VBNV 3 MHz 7.64 dBr
Ref 20 dBm ALt 45 dB SNT 2.5 ms 2.480000000 GHz

Marker 1 [T1|]
-68 dBr
) N

- 1C

Center 2.44175 GHz

Date: 13.MAY.2016 09:47:23

Span 83.5 MHz

RF916 6.0
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13 Average channel occupancy

13.1 Definition

The channel occupancy is the total of the transmitter 'on’ times, during an observation period,
on a particular hopping frequency.

13.2 Test Parameters

Test Location: Element Hull

Test Chamber: Lab 4

Test Standard and Clause: ANSI C63.10-2013, Clause 7.8.4

EUT Channels / Frequencies Measured: Mid

EUT 20dB bandwidth: 1389.423077 kHz

EUT Number of hopping channels: 79

EUT Test Modulations: Internal pattern generation — hopping enabled
Deviations From Standard: None

Measurement BW: 1 MHz

Measurement Detector: Peak

Environmental Conditions (Normal Environment)

Temperature: 23 °C +15 °C to +35 °C (as declared)
Humidity: 36 % RH 20 % RH to 75 % RH (as declared)
Supply: 110 V ac

13.3 Test Limit

e For frequency hopping systems in the band 902 to 928 MHz: if the -20 dB bandwidth
of the hopping channel is less than 250 kHz, the average time of occupancy on any
channel shall not be greater than 0.4 seconds within a 20 second period;

If the -20 dB bandwidth of the hopping channel is 250 kHz or greater, the average
time of occupancy on any channel shall not be greater than 0.4 seconds within a 10
second period;

e Frequency hopping systems operating in the band 2400 to 2483.5 MHz: The average
time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds, multiplied by the number of hopping channels employed;

e Frequency hopping systems operating in the band 5725 to 5850 MHz: The average
time of occupancy on any frequency shall not be greater than 0.4 seconds within a 30
second period.
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13.4 Test Method

Report Number: TRA-031431-00-45-04A

With the EUT setup as per section 9 of this report and connected as per Figure v, the
emissions of the EUT were measured on a spectrum analyser.

The measurements were performed with EUT set at its maximum duty. A number of hops
were observed to confirm consistency of the dwell time / observe the worst case. All
modulation schemes, data rates and power settings were used to observe the worst-case

configuration.

Figure v Test Setup

EUT RF Spectrum
L > Attenuator | Analyser
13.5 Test Equipment
Equipment Equipment Element Due For
Type Manufacturer Description No Calibration
FSU26 R&S Spectrum U405 | 02/06/2017
Analyser

13.6 Test Results

Modulation: QPSK ; Power setting: .Full

Individual Observation Number of hops Average time of
Data Rate occupancy time period P occupancy Result
observed
(us) (s) (s)
2 Mb/s 175.96 31.6 129 0.02269 PASS
RF916 6.0
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Report Number: TRA-031431-00-45-04A

14 Maximum peak conducted output power

14.1 Definition

The maximum peak conducted output power is defined as the maximum power level

measured with a peak detector using a filter with width and shape of which is sufficient to

accept the signal bandwidth.

14.2 Test Parameters

Test Location:
Test Chamber:
Test Standard and Clause:

EUT Channels / Frequencies Measured:

EUT Channel Bandwidths:
Deviations From Standard:
Measurement BW:

Spectrum Analyzer Video BW:

Measurement Detector:

Voltage Extreme Environment Test
Range:

Element Hull

Lab4

ANSI C63.10-2013, Clause 7.8.5
Low / Mid / High — hopping disabled.
1 MHz

None

N/A (power meter used)

N/A (power meter used)

Peak

Mains Power = 85 % and 115 % of Nominal (FCC

only requirement);
Battery Power = new battery.

Environmental Conditions (Normal Environment)

Temperature: 23 °C +15 °C to +35 °C (as declared)
Humidity: 34 % RH 20 % RH to 75 % RH (as declared)

14.3 Test Limit

e For frequency hopping systems operating in the band 902 to 928 MHz, the maximum
peak conducted output power shall not exceed 1 W, and the e.i.r.p. shall not exceed
4 W, if the hopset uses 50 or more hopping channels;
the maximum peak conducted output power shall not exceed 0.25 W, and the e.i.r.p.
shall not exceed 1 W, if the hopset uses less than 50 hopping channels.
e For frequency hopping systems operating in the band 2400 to 2483.5 MHz and

employing at least
power shall not exceed 1 W,

715 hopp ng channels, the

for all other frequency hopping systems in the band, the maximum peak conducted

output power shall not exceed 0.125 W. The e.i.r.p. shall not exceed 4 W.
e For frequency hopping systems operating in the band 5725 to 5850 MHz, the

maximum peak conducted output power shall not exceed 1 W. The e.i.r.p. shall not

exceed 4 W.

e Point-to-point systems in the bands 2400-2483.5 MHz and 5725 to 5850 MHz are

permitted to have an e.i.r.p. higher than 4 W provided that the higher e.i.r.p. is

achieved by employing higher gain directional antennas and not higher transmitter

output powers.

RF916 6.0
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14.4 Test Method

Report Number: TRA-031431-00-45-04A

With the EUT setup as per section 9 of this report and connected as per Figure vi, the
resolution bandwidth of the spectrum analyser was increased above the EUT occupied
bandwidth and the peak emission data noted.

The measurements were performed with EUT set at its maximum duty. All modulation
schemes, data rates and power settings were used to observe the worst-case configuration in

each bandwidth.

Figure vi Test Setup

EUT RF Spectrum
p| Attenuator > Analyser
14.5 Test Equipment
Equipment Equipment Element Due For
Type Manufacturer Description No Calibration
RPR3006W Dare Power Meter REF2112 22/03/2017

RF916 6.0
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14.6 Test Results

Report Number: TRA-031431-00-45-04A

Modulation: BT GFSK; Data rate: 1 Mb/s; Power setting: Power table index 0O

Maximum
peak
F?ehqaunennecly Arllzl\)/ezler Cable loss conducted Ar;taeir:]na E.l.R.P. Result
dB output . W
(MHz2) (dBm) @le) povf,’er (dBi) Ly
(mW)
2402 6.9 0 4.90 4.4 0.0135 PASS
2442 7.3 0 5.37 4.9 0.0166 PASS
2480 7.0 0 5.01 4.5 0.0141 PASS
Modulation: QPSK; Data rate: 2 Mb/s; Power setting: Power table index 0
Maximum
peak
F(r:ehaunenne(l Aane/(ezler Cable loss conducted Antaeir;na E.I.LR.P. Result
quency (dB) output gair W)
(MHz) (dBm) power (dBi)
(mW)
2402 4.3 0 2.69 4.4 0.0074 PASS
2442 4.7 0 2.95 4.9 0.0091 PASS
2480 4.2 0 2.63 4.5 0.0074 PASS
Modulation: 8PSK; Data rate: 3 Mb/s; Power setting: Power table index 0
Maximum
peak
F?ehqaunennecly Arllzl\)/ezler Cable loss conducted Ar;taeir:]na E.l.R.P. Result
dB output . W
(MHz2) (dBm) @le) povf,’er (dBi) Ly
(mW)
2402 4.4 0 2.75 4.4 0.0076 PASS
2442 4.7 0 2.95 4.9 0.0091 PASS
2480 4.2 0 2.63 4.5 0.0074 PASS
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15 Occupied Bandwidth

15.1 Definition

The emission bandwidth (x dB) is defined as the frequency range between two points, one
above and one below the carrier frequency, at which the spectral density of the emission is
attenuated x dB below the maximum in-band spectral density of the modulated signal.

15.2 Test Parameters

Test Location: Element Hull

Test Chamber: Lab 4

Test Standard and Clause: ANSI C63.10-2013, Clause 6.9
EUT Channels / Frequencies Measured: Low / Mid / High — hopping stopped.
EUT Channel Bandwidths: 1 MHz

EUT Test Modulations: GFSK, QPSK and PSK
Deviations From Standard: None

Measurement BW: 10 kHz

(requirement: 1 % to 5 % OBW)

Spectrum Analyzer Video BW: 30 kHz

(requirement at least 3x RBW)

Measurement Span: 3 MHz

(requirement 2 to 5 times OBW)
Measurement Detector: Peak

Environmental Conditions (Normal Environment)

Temperature: 23 °C +15 °C to +35 °C (as declared)
Humidity: 36 % RH 20 % RH to 75 % RH (as declared)
Supply: 110 V ac

15.3 Test Limit

e For frequency hopping systems in the band 902 to 928 MHz: The maximum allowed -
20 dB bandwidth of the hopping channel is 500 kHz.

e Frequency hopping systems operating in the band 5725 to 5850 MHz: The maximum
-20 dB bandwidth of the hopping channel shall be 1 MHz
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15.4 Test Method

With the EUT setup as per section 9 of this report and connected as per Figure vii, the
bandwidth of the EUT was measured on a spectrum analyser.

The measurements were performed with EUT set at its maximum duty. All modulation
schemes, data rates and power settings were used to observe the worst-case configuration in
each bandwidth.

Figure vii Test Setup

EUT RF Spectrum
p| Attenuator > Analyser
15.5 Test Equipment
Equipment Equipment Element Due For
Type Manufacturer Description No Calibration
FSU26 R&S Spectrum REF909 | 26/04/2017
Analyser
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15.6 Test Results

Report Number: TRA-031431-00-45-04A

Modulation: GFSK; Data rate: 1 Mb/s; Power setting: Full
Channel = Fu 20dB
Frequency Bandwidth Result
(MHz) il il (kHz)
2402 2401.538462 | 2402.475962 | 937.499999974 PASS
2442 2441.548077 | 2442.480769 | 932.692307693 PASS
2480 2479.557692 | 2480.485577 | 927.884615396 PASS
@ “RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz —20.92 dBr
Ref 20 dBm ALt 45 dB SWT 80 ms 2.401538462 GHz
X Marker 2 [T1|]
35 dBr
. 2 _acpospess cHz| N
— Delta 3 [T1 ]
- A i
M;J“V i,
. A Jm
— I‘N\]‘\J N,
-
L nvn{\\‘ \ AR
| A Af/ nf{ \/“ V“\A My A
AL v v G
- —&C
- —7C
—8C
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 11.MAY.2016 15:00:35
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@ “RBV 10 kHz Marker 1 [T1 1]
VBN 30 kHz -19.92 dBr
Ref 20 dBm ALt 45 dB SNT 80 ms 2.441548077 GHz
ol Delta 2 [T1
.05 dB
L 1o sla_a230 N
Deltz 3 [T1
1 Fd 2 -0.63 dB

- ’W"\/ '\I‘\k IR -EO2OTEI R
L _c d“‘ﬂ\l “ﬂv\r
0 e

—2C A UV

@
5o
.
=

A IR
o T
L Ax.wnvj.".U W \/ w "';“'A‘V‘VV\
--eC
- —7C
-8C
Centter 2.442 GHz 300 kHz/ Span 3 MHz
Date: 11.MAY.2016 15:15:06
@ *RBNV 10 kHz Delta 3 [T1 ]
VBN 30 kHz 0.74 dB
Ref 20 dBm ALt 45 dB SNT 80 ms O27 884615396 kHz
x Marker 1 [T1|]
-19.23 dBr
ES 2 azassyaor cHz|IIN
Delta 2 [T1 ]
=2 2 20.39 dB
S | J\.‘I‘ SH9-615384650—+-=
/\M‘N \j\mm
[~ —-1C TV vu\’

L A o
w1\ Wb,

s S T W
- —6C
- —7C
—8C
Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 11.MAY.2016 15:18:21
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Modulation: QPSK; Data rate: 2 Mb/s; Power setting: Full
Channel = Fu 20dB
Frequency Bandwidth Result
(MH2) (MHz) (MHz) (kH2)
2402 2401.298077 | 2402.682692 | 1384.615385 PASS
2442 2441.302885 | 2442.692308 | 1389.423077 PASS
2480 2479.312500 | 2480.701923 | 1389.423077 PASS
® “RBNV 10 kHz Marker 1 [T1 ]
VBN 30 kHz —26.88 dBr
Ref 20 dBm ALt 45 B SWT 80 ms 2.401298077 GHz
) Delth 2 [T1 ]
2p.05 dB
¢ Delta 3 [T1 ] o
=2 ¢.30 aB
vr=n -C 1384615305
2
L o R AN gk
MAW AR ARV R TRV
I~ —2C
;
- —3C
/ y -
[~ —AC
A, Ay %AI/ \‘u“ 4 1
M R AR
[~ —&C
- —7C
—8C
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 11.MAY.2016 15:05:15
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Date: 11.MAY.2016

15:20:09

@ “RBV 10 kHz Varker 1 [T1 ]
VBN 30 kHz -27.41 dBr
Ref 20 dBm ALt 45 dB SWT 80 ms 2.441302885 GHz
oc Deltz 2 [T1
.16 B
- 1o N
Delta 3 [T1 ]
1 61 B
D - C F-38S42BO7 7=
2
B NN T T
e N/JW AT WP VWL\
- —2C e
i
[T —3C
\\ e
L ¢
porld by P pahad Aot
“5C v AEa 4 s W
[~ —&C
[~ —7C
R
Center 2.442 GHz 300 kHz/ Span 3 MHz
Date: 11.MAY.2016 15:12:46
@ “RBV 10 kHz Marker 1 [T1 1]
VBNV 30 kHz -26.91 dBr
Ref 20 dBm AtE 45 B SWT 80 ms 2.479312500 GHz
2 Delta 2 [T1
54 dB
- 1C 200 OR1S N
Deltz 3 [T1 ]
=2 -0.22 dB
NS L 3-38942807 7=
2
| P U VNP (Y T
NJW WN ! V\u\l\,\
L “%
- —aC
\\ e
L ¢
1\ | WJ “."‘Jﬂww" -
- —C
- —7C
—8c
Center 2.48 GHz 300 kHz/ Span 3 MHz
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Modulation: 8PSK; Data rate: 3 Mb/s; Power setting: Full
Channel = Fu 20dB
Frequency Bandwidth Result
(MH2) (MHz) (MHz) (kH2)
2402 2401.312500 | 2402.687500 | 1375.000000 PASS
2442 2441.317308 | 2442.697116 | 1379.807692 PASS
2480 2479.331731 | 2480.701923 | 1370.192308 PASS
MARKER 1 *RBN 10 kHz Marker 1 [T1 ]
2.4C18E7E Ckz VBW 30 kHz —6.08 dBr
Ref 20 dBm ALt 45 B SWT 80 ms 2.401937500 GHz
x ndB [T1] 2(.00 dB
BW 1375000000 MHz
-1 Temp |1 FT1 ngis) N
—26_51 dBr
E!E! 2_.40131$500 GHz
c jl R I oS
2.402681500 GHz
- _C nlrnwA.VAu U UM'MU "A\p\,\/\ﬂlﬂ‘
- —2C
[ T
- _ac A
/ | -
[~ —AC
M"h‘/‘ MN‘WIEVNV .M/ \lvuu ‘U ‘V\/«J’VM V‘
[~ —&C
- —7C
—8C
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 11.MAY.2016 15:06:43
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@ “RBV 10 kHz Varker 1 [T1 ]
VBN 30 kHz —26.23 dBr
Ref 20 dBm ALt 45 dB SNT 80 ms 2.441317308 GHz
o Deltzh 2 [T1 ]
2p.72 dB
L 1o 62a_sozeop2a0 ki-z|IN
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16 Out-of-band and conducted spurious emissions

16.1 Definition

Out-of-band emission.
Emission on a frequency or frequencies immediately outside the necessary bandwidth that
results from the modulation process but excluding spurious emissions.

Spurious emission.

Emission on a frequency or frequencies that are outside the necessary bandwidth and the
level of which may be reduced without affecting the corresponding transmission of
information. Spurious emissions include harmonic emissions, parasitic emissions,
intermodulation products, and frequency conversion products, but exclude out-of-band
emissions.

16.2 Test Parameters

Test Location: Element Hull

Test Chamber: Lab 4

Test Standard and Clause: ANSI C63.10-2013, Clause 7.8.8
EUT Channels / Frequencies Measured: Low / Mid / High

EUT Channel Bandwidths: 1 MHz

Deviations From Standard: None

Measurement BW: 100 kHz

Coaurement 2 Ieast 5 REW) 300 kiiz

Measurement Detector: Peak

Measurement Range: 30 MHz to 26.5 GHz

Environmental Conditions (Normal Environment)

Temperature: 23 °C +15 °C to +35 °C (as declared)
Humidity: 36 % RH 20 % RH to 75 % RH (as declared)
Supply: 110 V ac

16.3 Test Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that
the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of root-mean-square
averaging over a time interval, the attenuation required shall be 30 dB instead of 20 dB.
Attenuation below the general field strength limits specified in FCC 47CFR15.209(a) / RSS-
Gen is not required.
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16.4 Test Method

With the EUT setup as per section 9 of this report and connected as per Figure viii, the
emissions from the EUT were measured on a spectrum analyser.

The measurements were performed with EUT set at its maximum duty. All modulation
schemes, data rates and power settings were used to observe the worst case configuration in
each bandwidth.

Figure viii Test Setup

EUT RF Spectrum
p| Attenuator > Analyser
16.5 Test Equipment
Equipment Equipment Element Due For
Type Manufacturer Description No Calibration
FSU26 R&S Spectrum REF909 | 26/04/2017
Analyser
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16.6 Test Results

Report Number: TRA-031431-00-45-04A

Modulation: GFSK; Data rate: 1 Mb/s; Power setting: Full

Channel Emission Analyzer Emission . .
Frequency Frequency Level Level (Ia'énn']t) Maré;)ln Result
(MHz) (MHz) (dBm) (dBm)
2402 2402.050 5.36 5.36 -14.6 ref N/A
There were no emissions detected within 20 dB of the limit. PASS

10 dBm

Attt 35 dB

[~ —1C

D1 -14.6 dBm

- —2C

Date: 3.JUN.2016

14:32:48

500 kHz/

Span 5 MHz
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“RBW 200 Hz
VBW 500 Hz

At 35 dB SNT 7.2 s

D1 -14.6 dBn

“®

- —8C

=

Date:

3.JUN.2016 14:33:51

14.1 kHz/

Stop 150 kHz

“RBWV 10 kHz
VBN 30 kHz

ALt 35 dB SNT 600 ms

Marker 1 [T1 ]
-57.16 dBr
196267500000 kHz

D1 —14_.¢6 dBm

Date:

3.JUN.2016 14:34:38

2.985 VHz/

Stop 30 VHz
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@ “ RBV 100 kHz Varker 1 [T1 ]
VBN 300 kHz -53.76 dBv
Ref 10 dBm ALt 35 dB SWT 235 ms 800616500000 MHz

D1 -14.6 dBn

Start 30 MHz 97 WHz/ Stop 1 GHz

Date: 3.JUN.2016 14:35:18

@ “RBNV 100 kHz Marker 1 [T1 1]
VBN 300 kHz 5.48 dBr
Ref 10 dBm At 35 dB SNT 980 ms 2.402000000 GHz
Py T Marker 2 [T1]1
—-46_87 dBr
. 2 ooosnmnn cHz| N
1 =
MAXH e
D1 —14.6 dBm
- —2C
-—aC
L ¢

—an

1 GHz 400 VHz/ Stop 5 GHz

Date: 3.JUN.2016 14:41:04
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@ “RBNV 100 kHz Varker 1 [T1 ]
VBW 300 kHz -54.04 dBr
Ref 10 dBm Att 35 dB SWT 1.25 s 9.711500000 GHz
1C Marker 2 [T1|]
—55_76 dBr
[~C 5_0nooohoo0 GHz| N
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= i
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VBW 300 kHz —-53.30 dBr
Ref 10 dBm ALt 35 dB SANT 1.25 s 12.584000000 GHz
ac Marker 2 [T1|]
—57.14 dBr
-C 0 oonooponn cHz | N
1 P
MAdd e
D1 —14_.¢6 dBm
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At 35 dB

Marker 1 [T1 ]
-51.88 dBr
17 .748000000 GHz

D1 -14.6

Date:

3.JUN.2016 14:45:38

500 VHz/

Stop 20 GHz

ALt 35 dB

SANT 1.85 s

D1 -14.

5 dBm

Date:

3.JUN.2016 14:50:42

750 WHz/

Stop 25 GHz
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Modulation: GFSK; Data rate: 1 Mb/s; Power setting: Full

Channel Emission Analyzer Emission Limit Marain
Frequency | Frequency Level Level (dBm) (dg) Result
(MHz) (MHz) (dBm) (dBm)
2441 2441.057 6.22 6.22 -13.8 ref N/A
There were no emissions detected within 20 dB of the limit. PASS

10 dBm

Marker 1 [T1 ]
6.22 dBr
2.441057000 GHz

- —1C

D1 —13.8 dBm

Date: 3.JUN.2016

14:53:33

500 kHz/
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[~ —1C
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Stop 150 kHz
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@ “RBN 10 kHz varker 1 [T1 1]
VBV 30 kHz -57.37 dBr
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@ “RBNV 100 kHz Varker 1 [T1 ]
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@ “ RBV 100 kHz Varker 1 [T1 ]
VBN 300 kHz -52_.47 dBr
SwT

Ref 10 dBm At 35 dB 1.25 s 12.853000000 GHz

D1 —13.8 dBm

Start 10 GHiz 500 VHz/ Stop 15 GHz

Date: 3.JUN.2016 14:58:36

@ “RBNV 100 kHz Marker 1 [T1 1]
VBN 300 kHz -52.13 dBr
Ref 10 dBm ALt 35 dB SWNT 1.25 s 19.912000000 GHz

D1 -13.8 dBm

15 GHz 500 vHz/ Stop 20 GHz

Date: 3.JUN.2016 15:00:29
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@ “ RBV 100 kHz Varker 1 [T1 ]
VBN 300 kHz -50.78 dBr
SwT

Ref 10 dBm At 35 dB 1.25 s 23.375000000 GHz

D1 —13.8 dBm

Start 20 GHiz 500 VHz/ Stop 25 GHz

Date: 3.JUN.2016 15:01:20
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Modulation: GFSK; Data rate: 1 Mb/s; Power setting: Full

Channel Emission Analyzer Emission Limit Marain
Frequency | Frequency Level Level (dBm) (dg) Result
(MHz) (MHz) (dBm) (dBm)
2480 2480.067 5.94 5.94 -14.1 ref N/A
There were no emissions detected within 20 dB of the limit. PASS
<§§> “ RBNV 100 kHz Marker 1 [T1 1]
VBN 300 kHz 5.94 dBr
Ref 10 dBm ALt 35 dB SNT 45 ms 2.480066500 GHz
1c ;J\
5 / =
- VARS
DI S Te 7 Y
D1 -14_1 dBm // \\
/ \
B v V]
o /
ar
[~ —5C
[~ —&C
[~ —7C
- 8C
—C
Center 2.48 GHz 500 kHz/ Span 5 MHz
Date: 3.JUN.2016 15:03:53
@ * RBNV 200 Hz Marker 1 [T1 ]
VBW 500 Hz —-65.09 dBr
Ref 10 dBm Attt 35 dB SWT 7.2 s 24_087000000 kz
ac
i [ ]
1 =
T |
D1 -14_1 dBm
- —2C
[~ —3C
- —aC
axrB
[~ -5C
[~ —8C
__C
Start

Date: 3.JUN.2016

9 kHz

15:05:43

14.1 kHz/

Stop 150 kHz

RF916 6.0

Page 47 of 82



Report Number: TRA-031431-00-45-04A

@ “RBN 10 kHz varker 1 [T1 1]
VBV 30 kHz -57.81 dBr
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Date: 3.JUN.2016 15:10:58
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Ref 10 dBm At 35 dB

D1 -14.1 dBn

Start 20 GHiz 500 VHz/ Stop 25 GHz

Date: 3.JUN.2016 15:14:40
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Modulation: QPSK; Data rate: 1 Mb/s; Power setting: Full

Channel Emission Analyzer Emission Limit Marain
Frequency | Frequency Level Level (dBm) (dg) Result
(MHz) (MHz) (dBm) (dBm)
2402 2402.043 1.10 1.10 -18.9 ref N/A
There were no emissions detected within 20 dB of the limit. PASS
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At 35 dB
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Modulation: QPSK; Data rate: 1 Mb/s; Power setting: Full

Channel Emission Analyzer Emission Limit Marain
Frequency | Frequency Level Level (dBm) (dg) Result
(MHz) (MHz) (dBm) (dBm)
2441 2441.041 1.64 1.64 -18.4 ref N/A
There were no emissions detected within 20 dB of the limit. PASS
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Modulation: QPSK; Data rate: 1 Mb/s; Power setting: Full
Channel Emission Analyzer Emission Limit Marain
Frequency | Frequency Level Level (dBm) (dg) Result
(MHz) (MHz) (dBm) (dBm)
2480 2480.051 1.13 1.13 -18.9 ref N/A
There were no emissions detected within 20 dB of the limit. PASS
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Date: 3.JUN.2016
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Modulation: 8PSK; Data rate: 1 Mb/s; Power setting: Full

Channel Emission Analyzer Emission Limit Marain
Frequency | Frequency Level Level (dBm) (dg) Result
(MHz) (MHz) (dBm) (dBm)
2402 2402.097 1.37 1.37 -18.6 ref N/A
There were no emissions detected within 20 dB of the limit. PASS
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Modulation: 8PSK; Data rate: 1 Mb/s; Power setting: Full

Channel Emission Analyzer Emission Limit Marain
Frequency | Frequency Level Level (dBm) (dg) Result
(MHz) (MHz) (dBm) (dBm)
2441 2441.106 1.93 1.93 -18.1 ref N/A
There were no emissions detected within 20 dB of the limit. PASS
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At 35 dB
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Modulation: 8PSK; Data rate: 1 Mb/s; Power setting: Full

Channel Emission Analyzer Emission Limit Marain
Frequency | Frequency Level Level 9 Result
(dBm) (dB)
(MHz) (MHz) (dBm) (dBm)
2480 2480.117 1.42 1.42 -18.6 ref N/A
There were no emissions detected within 20 dB of the limit. PASS
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17 Measurement Uncertainty
Calculated Measurement Uncertainties

All statements of uncertainty are expanded standard uncertainty using a coverage factor of
1.96 to give a 95 % confidence:

[1] Radiated spurious emissions

Uncertainty in test result (30 MHz to 1 GHz) = 4.6 dB
Uncertainty in test result (1 GHz to 18 GHz) = 4.7 dB

[2] AC power line conducted emissions

Uncertainty in test result = 3.4 dB

[3] Occupied bandwidth

Uncertainty in test result = 15.5 %

[4] Conducted carrier power

Uncertainty in test result (Power Meter) = 1.08 dB

[5] Conducted / radiated RF power out-of-band
Uncertainty in test result — up to 8.1 GHz = 3.31 dB
Uncertainty in test result — 8.1 GHz to 15.3 GHz = 4.43 dB
Uncertainty in test result (30 MHz to 1 GHz) = 4.6 dB
Uncertainty in test result (1 GHz to 18 GHz) = 4.7 dB
[6] Frequency separation

Uncertainty in test result (Spectrum Analyser) = 3.6 kHz

[7] Accumulated channel occupancy time

Uncertainty in test result = 7.98 %
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