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TEST REPORT

FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
IC: 2461N-0615C2718

1 INFORMATION

1.1 Test Item

Name Cisco
Model/version TTC6-15

FCC ID LDK0615C2718
ISED ID 2461N-0615C2718
Serial number FOC2641N3SK
Hardware identity and/or version DV1

Software identity and/or version

RpomOS 10.20.X

Frequency Range

2402 — 2480 MHz

Number of Channels

40

Operating Modes

Bluetooth Low Energy X 1Mb X 2Mb

Type of Modulation GFSK
Conducted Output Power 0.74 mwW
Antenna Connector RP-SMA
Number of Antennas 1
Diversity or Smart Antennas No

Power Supply

Powered from Mains (120V 60Hz AC)

Antennas

BT/BLE/WIFI: SMARTEQ Model 710689
EUT has 3 identical antennas, one for BT/BLE and tw o for WiFi 2.4GHz/5GHz

All antennas have RP-SMA connectors

Description of Test Item

The tested EUT is a Codec for Telepresence Unit.

The Bluetooth Low Energy part has been tested as a DTS system and fulfils all requirements for DTS systems.

Nemko Scandinavia AS
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FCC Part 15.247
Nemko
FCC ID: LDK0615C2718

IC: 2461N-0615C2718

1.2 Normal test condition
Temperature: 20-24°C
Relative humidity: 20 - 50 %
Normal test voltage: 120 V 60 Hz

The values are the limit registered during the test period.

The EUT was powered from the AC Power Source.

1.3 Test Engineer(s)

Frode Sveinsen

1.4 Antenna Requirement
Does the EUT have detachable antenna(s)? X YES [ONO
If detachable, is the antenna connector(s) non-stan  dard? X YES [ONO

The antenna is RP-SMA.

Requirement: FCC 15.203, 15.204

1.5 EUT Operating Modes

Description of operating modes All tests were performed with the EUT set to transmit continuously at the selected channel.
Additional information The EUT was transmitting bursts at the selected channel and with the selected output
power.
1.6 Comments

The measurements were done with the EUT powered by 120 V AC. It was checked that power variations between 85%
and 115% did not have any influence on the measurements.
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FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
IC: 2461N-0615C2718
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2 TEST REPORT SUMMARY

2.1 General

All measurements are tracable to national standards.

The tests were conducted for demonstrating compliance with FCC CFR 47 Part 15, paragraph 15.247 and ISED

RSS-247 Issue 2 and RSS-GEN lIssue 5.
Tests were performed in accordance with ANSI C63.4-2014 and ANSI C63.10-2013.

Radiated tests were performed in a semi-anechoic chamber at measuring distances of 3m.

A description of the test facility is on file with the FCC and ISED.

X New Submission

X Production Unit

[ Class Il Permissive Change

[ Pre-production Unit

DTS Equipment Code

[ Family Listing

2.2 Test Summary

Name of test FCC Part 15 reference RSS-247 Issue 2, ANSI C63.10-2013 Result
RSS-GEN Issue 5 Reference
reference
Supply Voltage Variations 15.31(e) 6.11 (RSS-GEN) 5.13 Complies
Antenna Requirement 15.203 6.8 (RSS-GEN) 5.8 Complies
Power Line Conducted Emission 15.107(a) 7.2 / 8.8 (RSS-GEN) 6.2 Complies
15.207(a)
Occupied Bandwidth (99% BW) N/A 6.7 (RSS-GEN) 6.9.3 Complies
DTS Bandwidth 15.247(a)(2) 5.2 (1) (RSS-247) 11.8 Option 2 Complies
Peak Power Output 15.247(b) 5.4 (RSS-247) 11.9.1.1 Complies
Power Spectral Density 15.247(d) 5.2 (2) (RSS-247) 11.10.2 PKPSD (DTS) Complies
Spurious Emissions (Antenna Conducted) 15.247(c) 5.5 (RSS-247) 6.7 Complies
11.11 (DTS)
Spurious Emissions (Radiated) 15.247(c) 5.5 (RSS-247) 6.3,6.5,6.6,6.10 Complies
15.109(a) 7.3 (RSS-GEN) 11.12, 11.13 (DTS)
15.209(a) 8.9 (RSS-GEN)
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FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
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3 TEST RESULTS

3.1

Power Line Conducted Emissions

FCC Part 15.207

ISED RSS-GEN Issue 5, Clause 7.2/ 8.8
Measurement procedure: ANSI C63.4-2014 using 50  pH/50 ohms LISN
Test Results: Complies
Measurement Data: 120V 60Hz, See attached plots

Highest measured value (L1 and N):

IC: 2461N-0615C2718

Frequency QuasiPeak | CAverage Limit Margin Meas. Time Bandwidth Line Filter Corr.
(MHz) (dBupv) (dBuv) (dBupv) (dB) (ms) (kHz) (dB)
0.366000 40.54 --- 58.59 18.05 15000.0 9.000 | L1 ON 9.6
0.366000 38.55 48.59 10.04 15000.0 9.000 | L1 ON 9.6
Full Spectrum
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FCC Part 15.247
Nemko
FCC ID: LDK0615C2718

IC: 2461N-0615C2718

3.2 Occupied Bandwidth (99% BW)

ISED Canada RSS-GEN Issue 5, Clause 6.7
Measurement procedure: ANSI C63.10-2013 Clause 6.9. 2

Test Results: Complies
Measurement Data:
Carrier Frequency, Data Rate Occupied Bandwidth (99% BW)
2440 MHz, 1Mb 1.04 MHz
2440 MHz, 2Mb 2.08 MHz

Occupied Bandwidth is the same for all channels

See attached plots

Requirements:

No requirement for 99% BW, reported for information only.
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IC: 2461N-0615C2718
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FCC Part 15.247
Nemko
FCC ID: LDK0615C2718

IC: 2461N-0615C2718

33 DTS Bandwidth

FCC Part 15.247 (a)(2)

ISED Canada RSS-247 Issue 2, Clause 5.2 (a)

Measurement procedure: ANSI C63.10-2013 Clause 11.8
Test Results: Complies

Measurement Data:

Modulation type Measured DTS Bandwidth (MHz)
and bitrate
2402 MHz 2440 MHz 2480 MHz
GFSK 1 Mbps 0.675 0.675 0.677
GFSK 2 Mbps 1.26 1.26 1.26

Power supply variation within 85 % to 115% of nominal value has no influence on measured value.

Frequency Band Requirement for systems using Digital Modulation
902-928 MHz
2400-2483.5 MHz The minimum 6 dB bandwidth shall be at least 500 kHz.

5725-5850 MHz
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FCC ID: LDK0615C2718

IC: 2461N-0615C2718
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3.4

FCC Part 15.247 (b)

ISED Canada RSS-247 Issue 2, Clause 5.4

Peak Power Output

Measurement procedure: ANSI C63.10-2013 Clause 11.9. 1.2

Test Results: Complies

Measurement Data:

TEST REPORT
FCC Part 15.247
REP002755
FCC ID: LDK0615C2718

IC: 2461N-0615C2718

Carrier Peak Conducted Power, Peak Conducted Power, Peak EIRP, dBm Measured Antenna Gain,
Frequency dBm mwW dBi
GFSK 1Mb | GFSK 2Mb | GFSK 1Mb | GFSK 2Mb GFSK 1Mb | GFSK 2Mb | GFSK 1Mb | GFSK 2Mb
2402 MHz -1.4 -1.3 0.72 0.74 3.2 3.3 4.6 4.6
2440 MHz -15 -1.3 0.71 0.74 3.3 3.4 4.8 4.7
2480 MHz -2.4 -2.2 0.58 0.60 1.6 2.0 4.3 4.2

Output Power reported is Maximum Peak Power.
Radiated Power was calculated from measured Field Strength using the method described in FCC KDB 412172 DO1.
Antenna Gain is less than 6 dBi.

See attached plots.

Frequency Band Requirements for Frequency Hopping systems

902-928 MHz For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at
least 50 hopping channels; and 0.25 watts for systems employing less than 50 hopping channels, but at

least 25 hopping channels

2400-2483.5 MHz For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-

overlapping hopping channels: 1 watt

For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts

5725-5850 MHz For all frequency hopping systems in the 5725-5850 MHz band: 1 watt

Requirements for Digital Modulation systems

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt.

As an alternative to a peak power measurement, compliance with the 1 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. If multiple modes of operation are possible (e.g.,
alternative modulation methods), the maximum conducted output power is the highest total transmit power occurring in any mode.

Maximum allowed Antenna Gain

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power from the intentional radiator shall be
reduced below the stated value above by the amount in dB that the directional gain of the antenna exceeds 6 dBi.
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35 Conducted Emissions at Antenna Connector

FCC Part 15.247 (d)

ISED Canada RSS-247 Issue 2, Clause 5.5
Measurement procedure: ANSI C63.10-2013 Clause 11.11

Test Results: Complies

Measurement Data:

TEST REPORT

FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
IC: 2461N-0615C2718

Carrier Frequency Highest Value (dBc) Margin (dB) Verdict
2402 MHz > 40 > 20 Pass
2440 MHz > 40 >20 Pass
2480 MHz > 40 > 20 Pass

Measured with Peak Detector

RF conducted power to 25 GHz: see attached plots.

Requirements for all systems

Peak measurement

RMS averaging (alternative measurement)

20 dB or more below carrier measured in 100 kHz bandwidth

30 dB or more below carrier measured in 100 kHz bandwidth

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, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval, 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.

Nemko Scandinavia AS
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MultiView *  Spectrum

RefLevel 2.00dBm  Offset 11.00dB ® RBW 100 kHz

TEST REPORT

FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
IC: 2461N-0615C2718

MultiView

Spectrum
RefLevel 3.00dBm  Offset 11,00 d5 @ RBW 100 kHz

- Att 2048 SWT  23.4ms VBW 300kHz Mode Sweep & Att 2048 SWT 2ms  VBW 300 kHz Mode Sweep
o L 1 Cheple L 11— 5648 dBiyg o L it Chetle L L 11 ——2 43 dbiyg
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f
a0 a0 “
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i I
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[2 Marker Peak List [2 Marker Peak List
1 553.500000 MHz -56.484 dBm ‘ 1 2.402050 GHz. 2.425 dBm ‘
=  Measuring... ENENENEER s T =  Measuring... ENENENEER
Conducted Emissions 10-2350 MHz, 2402 MHz, 1Mb Cond ucted Emissions 2350-2550 MHz, 2402 MHz, 1Mb
MultiView Spectrum - MultiView Spectrum -
Ref Lovel 300dBm _Offset 11,00 d5 ® REW 100kHz Ref Lovel 300dBm _Offset 11,00 d5 ® REW 100kHz
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=  Measuring... ] = 20221117 =  Measuring...

Conducted Emissions 10-2350 MHz, 2440 MHz, 1Mb

MultiView *  Spectrum

RefLevel 2.00 dBm  Offset 11.00 dB ® RBW 100 kHz

Cond ucted Emissions 2350-2550 MHz, 2440 MHz, 1Mb

MultiView *  Spectrum

RefLevel 2.00 dBm  Offset 11.00 dB ® RBW 100 kHz

- Att 2048 SWT  23.4ms VBW 300kHz Mode Sweep & Att 20dB  SWT 2ms  VBW 300 kHz Mode Sweep
o i $ M1 —57.24dBm o i - MILT] 116 dBm
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10 -1 ‘ T
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o o } !
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it l
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Conducted Emissions 10-2350 MHz, 2480 MHz, 1Mb
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IC: 2461N-0615C2718

MultiView *  Spectrum - MultiView *  Spectrum -

Ref Level 200 s Offst 110048 & REW 10011z RefLevel 200 s Offst 110048 & REW 100141z

® Att 20dB  SWT 74.5ms _VBW 300 kHz Mode Sweep = Att 20dB SWT 2ms  VBW 300kHz Mode Sweep

0 deicolr Cheple — 1-dBry 0 deicolr Cheple e — 68 dBimy
e e s Sa0io0 e e e i s Braoroso o

I
R J

! T

. . 7 ‘
o [ P e Y " & T
0 0
e e
a0 a0
2.5 GHz 7001 pts 745.0MHz, 10.0GHz 2.35GHz 7001 pts 20.0 MHz; 2.5 GHz
D Marker Deak List D Marker Deak List

1 3.201 200 GHz. -46.913 dBm 3 7.205300 GHz -54.879 dBm 1 2.401 850 GHz. 1.681 dBm
2 2,301 400 GHz -54.140 dBm

- " Neosuing.. NN - 29221007 - ~ weosuring... NNNNANENE

Conducted Emissions 2.55-10 GHz, 2402 MHz, 1Mb Cond ucted Emissions 2350-2550 MHz, 2402 MHz, 2Mb
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T
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MultiView *  Spectrum -

RefLevel 2.00dBm  Offset 11.00dB ® RBW 100 kHz

° At 20dB  SWT 150 ms  VBW 300 kHz Mode Sweep
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-
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[2 Marker Peak List
1 13.524000 GHz -54.950 dBm 2 24729000 GHz -51.663 dBm
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MultiView Spectrum -
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Conducted Emissions 10-26 GHz, 2480 MHz, 1Mb
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3.6 Restricted Bands of operation

TEST REPORT

FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
IC: 2461N-0615C2718

Restricted Bands of operation for FCC and ISED are defined in FCC Part 15.205 and ISED RSS-GEN, Issue 5 clause 8.10.

Generally, no fundamentals are allowed in the restricted bands and all emissions must comply with the limits in FCC 15.209 or

RSS-GEN, Issue 5, clause 8.9.

FCC (MHz) ISED (MHz) FCC (GHz) ISED (GHz)
0.090-0.110 (1):2?1‘.145‘7‘ 0.96-1.427
0.495-0.505 1.435-1.6265
2.1735-2.1905 1.6455-1.6465
3.020-3.026 1.660-1.710
41254128 1.7188-1.7222
4.17725-4.17775 2.2-2.3
4.20725-4.20775 2.31-2.39
5.677-5.683 2.4835-2.5
6.215-6.218 2.69-2.9 2.655-2.9
6.26775-6.26825 3.26-3.267
6.31175-6.31225 3.332-3.339
8.291-8.294 3.3458-3.358
8.362-8.366 3.6-4.4 3.5-4.4
8.37625-8.38675 45515
8.41425-8.41475 5.35-5.46
12.29-12.293 7.25-7.75
12.51975-12.52025 8.025-8.5
12.57675-12.57725 9.0-9.2
13.36-13.41 9.3-95
16.42-16.423 10.6-12.7
16.69475-16.69525 13.25-13.4
16.80425-16.80475 14.47-14.5
25.5-25.67 15.35-16.2
37.5-38.25 17.7-21.4
73-74.6 22.01-23.12
74.8-75.2 23.6-24.0
13%_%’3“ 108-138 31.2-31.8
149.9-150.05 36.43-36.5
156.52475-156.52525 Above 38.6
156.7-156.9
162.0125-167.17
167.72-173.2
240-285
322-335.4
399.9-410
608-614

Frequencies in Bold text are specific for FCC or ISED, all other frequencies are common.

Nemko Scandinavia AS
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TEST REPORT

FCC Part 15.247
Nemko
FCC ID: LDK0615C2718

IC: 2461N-0615C2718

3.7 Radiated Emissions, Band Edge

FCC Part 15.209 (a)
ISED Canada RSS-GEN Issue 5, Clause 7.3 /8.9
Measurement procedure: ANSI C63.10-2013 Clause 11.1 2

Test Results: Complies

Measurement Data:

Peak Detector
Modulation Measured field strength (dBuV/m) Limit Margin
and Bitrate

2390 MHz 2483.5 MHz dB dB
GFSK, 1Mb 53.4 57.0 74 20.6 17.0
GFSK, 2Mb 53.5 59.9 74 20.5 14.1
Average Detector
Modulation Measured field strength (dBp\V/m) Limit Margin
and Bitrate

2390 MHz 2483.5 MHz dB dB
GFSK, 1Mb / 51.7 54 / 2.3
GFSK, 2Mb / 53.9 54 / 0.1

Average Detector values were measured with Power Averaging and Constant Duty Cycle (SA-2).

See attached plots.

Duty Cycle
Mode Burst Length Frame period Duty Cycle DC Correction
(bs) (bs) (%) (dB)
1M 390 626 62.3 2.06
2M 196 626 31.3 5.04

Nemko Scandinavia AS Page 20 (35)
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@ RBW 1 MHz
VBW 3 MHz

Ref 107 dBuV/m At 10dB SWT 2.5ms

Marker 2 [T1]
53.39 dBUV/ "
2.376939103 GHz

offtsft 1048

Markef 1 [T1]
1 9830 dBwVY| i

/’\24 2259615 [5Hz LA

.

FCCI15/K

\

Center 2.39 GHz 5 MHz/

Date: 20.DEC.2022 10:50:59

Lower Band Edge, 2402 MHz, 1Mb, Peak

® RBW 1 MHz
VBW 3 MHz

Span 50 MHz

Marker 2 [T1]
56.99 dBYV/ "

Ref 107 dBuV/m At 10dB SWT 2.5ms 2.483532051 GHz
offsft  10ds Marke] 1 [T1]
917.00 dBuV| n

2.4B80134615 [5Hz

"
ToF
_FQC15PK
-
Center 2.4835 GHz 2 MHz/ Span 20 MHz

Date: 20.DEC.2022 10:42:29

Upper Band Edge, 2480 MHz, 1Mb, Peak
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@ RBW 1 MHz
VBW 3 MHz
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FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
IC: 2461N-0615C2718

Marker 2 [T1]
53.48 dBUV/ "

Ref 107 dBuV/m At 10dB SWT 25ms 2.380045513 GHz
offsft  10ds Markef 1 [T1]
L 1 oB1adBy n

2.4p1618590 [5Hz LA
1P K
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e

Fecishe \

TR T
Center 2.39 GHz 5 MHz/ Span 50 MHz
Date: 20.DEC.2022 10:56:40
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VBW 3 MHz 59.89 dBuV/ "

Ref 107 dBuV/m At 10dB SWT 2.5ms 2.483532051 GHz
offsft  10ds Marke] 1 [T1]
L 95.80 dBLV| n
2470557692 [tz A

L-—\

_FQC15PK

Center 2.4835 GHz 2 MHz/

Date: 20.DEC.2022 10:36:15

Upper Band Edg e, 2480 MHz, 2Mb, Peak

Span 20 MHz
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FCC Part 15.247
emko
FCC ID: LDK0615C2718

IC: 2461N-0615C2718

® RBW 1 MHz Marker 2 [T1] ® RBW 1 MHz Marker 2 [T1]
VBW 10 MHz 41.12 dBuv/ " VBW 10 MHz 41.12 dBuv/ "
Ref 107 dBuV/m At 10dB SWT 2.5 ms 2.375256410 GHz Ref 107 dBUV/m At 10dB SWT 25ms 2.377500000 GHz
ofisft 1048 Markef 1717 offsft 1048 Markef 1 [T1]
L 941.99 dBLV| i L 91109 dBLV| w
- 1 2.4p2010231 [5Hz n - 2.4p1778846 [5Hz [ A

scl 1 scl
2

[ | [\

SWi 500 of (500 / SWi 500 of (500 /
7 T IC 7 AN
Center 2.39 GHz 5 MHz/ Span 50 MHz Center 2.39 GHz 5 MHz/ Span 50 MHz
Date: 20.DEC.2022 10:49:52 Date: 20.DEC.2022 10:55:20

Lower Band Edge, 2402 MHz, 1Mb, Average Lower Band Edge, 2402 MHz, 2Mb, Average

® RBW 1 MHz Marker 2 [T1] ® RBW 1 MHz Marker 2 [T1]
VBW 10 MHz 49.55 dBV/ " VBW 10 MHz 48.86 dBV/ "
Ref 107 dBuV/m At 10dB SWT 2.5ms 2.483500000 GHz Ref 107 dBuV/m At 10dB SWT 2.5ms 2.483500000 GHz
offsft  10ds Marke] 1 [T1] offsft  10ds Marke] 1 [T1]
L 9B.48 dBLV| n L 89.71 dBuV| n
1 2.4B0006410 [5Hz 2.4B0006410 [5Hz
saL saL
~ 1
v L
TOF TOF
P P

swb 500 4f |so0 ‘ sw mn,./ 500 ‘

Center 2.4835 GHz 2 MHz/ Span 20 MHz Center 2.4835 GHz 2 MHz/ Span 20 MHz
Date: 20.DEC.2022 10:41:21 Date: 20.DEC.2022 10:35:03
Upper Band Edge, 2480 MHz, 1Mb, Average Upper Band Edge, 2480 MHz, 2Mb, Average

Multiview *  Spectrum - MultiView * Spectrum -

ReflLevel 10.00 dBm  Offset 11.00dB ® RBW 3 MHz SGL ReflLevel 10.00 dBm  Offset 11.00d6 ® RBW 3 MHz SGL
o e 2006 0 swi 2ms vew somis o e 20 o SWI 2me vew 0wz
2.27 don
i e | _arec0p e I
o 2[1T ~0.06 dB| °
290001 .
. | . . | - |
o y " ‘ (L | | ) o | T ety [
LRI W LT R B S TR [Tk Tl e S
,f,n ,f,n
o o
rzameE To01 pis woopy|  [orzwen To01 pis 000457
[2 Marker Table_ [2 Marker Table_
\
1 476.0 ps 2.27 dBm 1 -0.43 dBm
ML 1 390.0 ps -0.06 dB D2 ML 1 -8.89 dB
D2 ML 1 626.0 s 0.34 dB D2 ML 1 2.93 dB

Ready. . 20221118

Ready. . 20221118

Duty Cycle, 1M Duty Cycle, 2M
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FCC Part 15.247
Nemko
FCC ID: LDK0615C2718

IC: 2461N-0615C2718

3.8 Radiated Emissions, 30 — 1000 MHz.

FCC Part 15.209 (a)
ISED Canada RSS-GEN Issue 5, Clause 7.3/8.9
Measurement procedure: ANSI C63.10-2013 Clause 11.12

Test Results: Complies

Measurement Data:
Detector: Quasi-Peak
Measuring distance 3m

Tested in test mode with EUT transmitting on 2440 MHz

Measured Carrier Frequency Mode Measured Emission Limit Margin
Frequency (MHz) (MHz) (dBuv/m) (dBpVv/m) (dB)
30-88 2440 1Mb / 2Mb <35 40.0 >5
88 — 216 2440 1Mb / 2Mb <30 43.5 >10
216 — 960 2440 1Mb / 2Mb <35 46.0 >10
960 — 1000 2440 1Mb / 2Mb < 36 54.0 >18
31.57 Any Any 34.5 40.0 5.5

See attached plots

Requirements/Limit

FCC Part 15.209 @ frequencies defined in §15.205
ISED RSS-GEN lIssue 5, Clause 8.9 @ frequencies defined i n clause 8.10
Frequency Radiated emission limit @3 meters
30 — 88 MHz 100 pV/m 40.0 dBpV/m
88 — 216 MHz 150 uV/m 43.5 dBuV/m
216 — 960 MHz 200 pv/m 46.0 dBuV/m
960 — 1000 MHz 500 puv/m 54.0 dBuV/m
Limits above are with Quasi Peak Detector
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TEST REPORT

FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
IC: 2461N-0615C2718

RBW 100 kHz Marker 1 [T1]
VBW 500 kHz 38.24 dBpVv/m

Ref 80 dBuv/m At 20dB SWT 100 ms 31.940000000 MHz

0

T
ToF
ot
A fpninsarsf o]

0
St oMz o7zl Stop 16mz

# Frequency  Level

1 31.940000 MHz 38.24 dBuV
2 51.340000 MHz 31.85 dBpV
3 62.204000 MHz 31.60 dBpV
4 79.664000 MHz 27.03 dBpV
5 155.324000 MHz 25.07 dBuV
6 993.016000 MHz 34.30 dBuV

Date: 8.SEP.2022 09:31:55

Radiated Emissions 30 - 1000 MHz, 1Mb, VP

REW 100 Ktz Marker 1 1]
VBW 500 kHz 38.45 dBuv/im
Ref 80 dBuV/m Att 20 dB SWT 100 ms 31940000000 MHz
a
12 ]
1PK —
MAXI T
L FCE
P e
Tl e U
o AC
Center 515 MHz 97 MHz/ Span 970 MHz.
# Frequency Level
1 31.940000 MHz 38.45 dBuV
2 51.340000 MHz 31.85 dBuV
3 62.204000 MHz 31.60 dBuV
4 69.188000 MHz 29.98 dBuV
5 79.276000 MHz 29.99 dBuV
6 102.944000 MHz 28.17 dBuV
7 155.324000 MHz 25.07 dBuVvV
8993.016000 MHz 34.30 dBpV
Date: 8.SEP.2022 09:33:51
Radiated Emissions 30 - 1000 MHz, 1Mb, HP
RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 34.27 dBuV/im
Ref 80 dBuv/im Att 20 dB SWT 100 ms 990.300000000 MHz
80
[+ ]
—
FCet .
. -
e
s
o
Start 30 MHz 97 MHz/ Stop 1 GHz
# Frequency Level
1 30.776000 MHz 26.03 dBuV
2 79.664000 MHz 30.21 dBuV
3103.720000 MHz 27.92 dBpV
4 149.116000 MHz 24.50 dBuV
5 990.300000 MHz 34.27 dBuV
Date: 8.SEP.2022 09:43:12
Radiated Emissions 30 - 1000 MHz, 2Mb, HP
RBW 120 kHz
vt d00ms
Att 10 dB AUTO PREAMP OFF
FREQUENCY 31.5769231 MHz
LEVEL PK+ 39.21 dBuV/m
QPK 34.46 dBuv/m
AV 27.85 dBpv/m
o

RBW 10 kHz

dBpv
m

Center 31.57692308 MHz 100 kHz/ Span 1MHz

Date: 7.SEP.2022 16:38:44

Radiated Emissions 31.57 MHz, Max: VP

Nemko Scandinavia AS

RBW 100 kHz Marker 1(T1]
VBW 300 kHz 38.34 dBUVIm
Ref 80 dBuV/m At 20 dB SWT 100 ms 31164000000 MHz
80 H
T
L Fcet .
TOF
W L B
o
r ]
o AC
Start 30 MHz 97 MHz/ Stop 1 GHz

# Frequency Level

1 31.164000 MHz 38.34 dBpV
2 80.440000 MHz 28.99 dBuV
3 168.516000 MHz 25.72 dBuV
4992.240000 MHz 34.50 dBuvV

Date: 8.SEP.2022 09:41:18

Radiated Emissions 30 - 1000 MHz, 2Mb, VP
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(I\Iemko

3.9 Radiated Emissions, 1 — 26 GHz

FCC Part 15.209 (a)

ISED Canada RSS-GEN Issue 5, Clause 7.3/8.9
Measurement procedure: ANSI C63.10-2013 Clause 11.1 2
Test Results: Complies
Measurement Data:
Measuring distance: 3m (1 - 18 GHz)

A pre-scan was performed above 18 GHz and no spurious emissions were detected.

RBW=1 MHz
Carrier Measured Mode Measured Emissions Limit Margin
Frequency Frequency (dBpVv/m) (dBuVv/m) (dB)

) (S Peak Average Pk Av Pk Av

2402 3202.7 1M 51.0 / 74 54 23.0 /
3202.7 2M 50.8 / 74 54 23.2 /

2440 3253.4 1M 52.2 / 74 54 21.8 /
3253.3 2M 52.2 / 74 54 21.8 /

2480 3306.7 1M 50.3 / 74 54 23.7 /
3306.7 2M 49.7 / 74 54 24.3 /

A Band Reject Filter was used for measurements from 1 GHz to 18 GHz
Antenna factor, amplifier gain and cable loss are included in spectrum analyzer “Transducer factor”.

See plots.

Requirements/Limit

FCC Part 15.209 @ frequencies defined in §15.205

ISED RSS-GEN Issue 5, clause 8.9 @ frequencies defined i n clause 8.10

Radiated emission limit @3 meters

Frequency

Average Detector

Peak Detector

1-26 GHz

54.0 dBpV/m

74.0 dBpv/m

Nemko Scandinavia AS
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REW 1Mz 1
VBW 3 Wz 55.82 dByuvim
Ref 75 dBuV/im Att 10 dB SWT 100 ms. 745000000 GHz
[~ ]
I T
T T g
2RM | i ! ‘ bk bl Bl DF
maxH |2l (ol N P P PPy T
Y M - b v LN,
| A ’
MWH
St 1ore TTorw Sop 1502
# Frequency Level
1 3.203200 GHz 46.76 dBuVv
2 17.745000 GHz 55.82 dBuV
Date: 16.NOV.2022 13:14:35
Radiated Emissions 1 - 18 GHz, 2402 MHz, 1M, HP
REW 1Mz Marker 1[71]
VBW 3 Mz 54.82 dByvim
Ref 75 dBuV/im Att 10 dB SWT 100 ms 17.622600000 GHz
[+ ]
TPk T
MAX} W
AP . ity
2RM & bt A * Rk ) oty DF
MAXH | oo Voo il ™ A AN, .M"W‘V
20 Py T e L
P
St 10tz T7ore Sop 15612
# Frequency Level
1 3.250800 GHz 48.49 dBuv
2 17.622600 GHz 54.82 dBuV
Date: 16.NOV.2022 13:01:45
Radiated Emissions 1 - 18 GHz, 2440 MHz, 1M, HP
RBW 1 MHz Marker 1 [T1]
VBW 3 Mz 5539 BV
Ref 75 dBuv/im Att 10 dB SWT 100 ms 17.738200000 GHz
[+ ]
7
TAX 9
n . L ‘AV
R ko
2RM |, o Ll B Apohy W T P -
o oAV D PV T
o w
e
Start 1 GHz

# Frequency Level

1 3.305200 GHz 46.91 dBpV
2 17.738200 GHz 55.39 dBpV

Date: 16.NOV.2022 13:19:30

Radiated Emissions 1 - 18 GHz,

Nemko Scandinavia AS

17 GHzl

2480 MHz, 1M, HP

Stop 18 GHz
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REP002755
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REW 1 MHz
VBW 3 MHz
Ref 75 dBuV/m At 10dB SWT 100 ms
T
1
— -
2RM IO AT R A A w N .
u
Max | e bl it sk T
b | el - e 3
WMI" .
Start 1GHz 17 GHal Siop 18 GHz
# Frequency Level
1 2.400800 GHz 45.25 BV
2 3.203200 GHz 47.57 dBpV
3 17.734800 GHz 55.55 dBuV
Date: 16.NOV.2022 13:12:40
REW 1 MHz Marker 1[T1]
VBW 3 MHz 56.17 dBpV/m
Ref 75 dBuVim At 10dB SWT 100 ms 17.687200000 GHz
[~ ]
T
L
i T o Al
m LT
2RM [ | jrophai o o ToF
MAXH | e Ul N " JWWV
4 i e
n I v 3
! x
Start 1GHz 17 GHz/ Siop 18GHz
# Frequency Level
1 2.438200 GHz 45.72 dBuV
2 3.250800 GHz 49.23 dBpV
3 17.687200 GHz 56.17 dBuV
Date: 16.NOV.2022 12:59:49
RBW 1 MHz. Marker 1 [T1]
VBW 3 MHz 55.73 dBjV/m
Ref 75 dBuVv/m Att 10 dB SWT 100 ms 17.700800000 GHz
1~ ]
T
TR T iy
2RM I P bl A il A
TOF
MAxXH | e v g Al
T et
M A, L)-«mwwl" -
Start 1 GHz

# Frequency Level

1 2.479000 GHz 45.93 dBpV
2 3.305200 GHz 47.76 dBpV
3 17.700800 GHz 55.73 dBuV

Date: 16.NOV.2022 13:17:34

VP

1.7 GHz/

Stop 18 GHz
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REW 1Mz Marker 1 1]
VBW 3 Wz 55.43 dByvim
Ref 75 dBuV/im Att 10 dB SWT 100 ms. 17.673600000 GHz
[~ ]
I T
MAX} 4
" T T T J'.,,,""‘ L
2R L Yl W/ ol
MAXH T Ly PV P i
e g i
St 1ors TTorw Sop 1502
# Frequency Level
1 17.673600 GHz 55.43 dBuV
Date: 16.NOV.2022 13:29:41
Radiated Emissions 1 - 18 GHz, 2402 MHz, 2M, HP
REW 1Mz Marker 1 1]
VBW 3 Mz 55.07 dByuvim
Ref 75 dBuV/im Att 10 dB SWT 100 ms 17.731400000 GHz
[+ ]
TPk T
A
— A
2RM Ly W el "
MAXH | P v il . VY ..-IWW
, . p—— W W LNA
i
St 1otz T7ore Sop 15612
# Frequency Level
1 3.305200 GHz 47.22 dBuv
2 17.731400 GHz 55.07 dBpV
Date: 16.NOV.2022 13:24:46
Radiated Emissions 1 - 18 GHz, 2440 MHz, 2M, HP
RBW 1 MHz Marker 1 [T1]
VBW 3 Mz 55.91 BV
Ref 75 dBuv/im Att 10 dB SWT 100 ms 0000 GHz
[+ ]
T
hd
TAX
PR 0 ikt anl"
Y e
2RM |, n " iyl by o -
MAXH | Ec bl N P ik
M ¥ o " o L as ™

Start 1 GHz 17 GHzl Stop 18 GHz

# Frequency Level

1 17.755200 GHz 55.91 dBpV

Date: 16.NOV.2022 13:34:51

Radiated Emissions 1 - 18 GHz, 2480 MHz, 2M, HP

Nemko Scandinavia AS

TEST REPORT

FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
IC: 2461N-0615C2718

RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 55.91 dBpV/m
Ref 75 dBuV/m At 10dB SWT 100 ms 17.745000000 GHz
T
T Y RUT T Hheltgr ety
2RM | Ll sl W Wy * o
vaxr [ 42 W I P R
“ ] P e .
e
WMV .
Start 1GHz 17 Gha/ Stop 18GHz
# Frequency Level
1 2.400800 GHz 45.00 dBuV
2 3.203200 GHz 47.41 dBpV
3 4.804600 GHz 48.78 dBuV
4 17.745000 GHz 55.91 dBuV
Date: 16.NOV.2022 13:27:45
RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 55.34 dBpV/m
Ref 75 dBuVim At 10dB SWT 100 ms 17.724600000 GHz
1A ]
1
TP E T e T ¥
2RM L L bbbt W Wity ) o
MAXH | 7 m N " i Al
A P Al
| o I rstamumitd e - o\
-
‘ o
Start 1GHz 17 GHa/ Stop 18GHz
# Frequency Level
1 2.479000 GHz 45.71 dBuV
2 3.305200 GHz 48.41 dBpV
3 17.724600 GHz 55.34 dBpV
Date: 16.NOV.2022 13:22:51
RBW 1 MHz Marker 1[T1]
VBW 3 MHz 55.51 dByvim
Ref 75 dBuVv/m Att 10 dB SWT 100 ms 17.785800000 GHz
P W YL
ke leAw F I AR
2RM | | | il bl o' 1or
waxie [“S2 A PRI S L ik
) L p oo ety
e
Start 1 GHz 1.7 GHz/

# Frequency Level

1 2.479000 GHz 45.23 dBpV
2 3.305200 GHz 48.24 dBpV
3 17.785800 GHz 55.51 dBuV

Date: 16.NOV.2022 13:32:56

VP

Stop 18 GHz

Page 27 (35)



(I\Iemko

® RBW 1 MHz Marker 1[T1]
VBW 3 MHz 51.01 dBuV/ n

Ref 75 dBuv/im At 10 dB SWT 25 ms

75

25

Center 3.2027 GHz 500 kHz/ Span 5 MHz

Date: 16.NOV.2022 13:47:35

Spurious 3202.7 MHz, Ch00, 1M, Max: VP, Peak

® RBW 1 MHz
VBW 3 MHz

Ref 75 dBuVim At 10dB SWT 2.5 ms

Marker 1 [T1]
LENY "
5897 GHz

75

ol

25

Center 3.25335 GHz 500 kHz/ Span 5 MHz

Date: 16.NOV.2022 13:57:57

Spurious 3253.4 MHz, Ch19, 1M, Max: VP, Peak

® RBW 1 MHz
VBW 3 MHz

Ref 75 dBpvim At 10dB SWT 2.5 ms

Marker 1 [T1]
50.29 dBV/ "
3.306635897 GHz

75

fep

s i ldoslios s st

25

Center 3.3067 GHz 1 MHz/ Span 10 MHz

Date: 16.NOV.2022 13:41:49

Spurious 3306.7 MHz, Ch39, 1M, Max: VP, Peak

Nemko Scandinavia AS

TEST REPORT
FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
IC: 2461N-0615C2718

® RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 50.79 dBYV/ "
Ref 75 dBuv/m At 10dB SWT 2.5 ms 3.202764103 G
7
L L A
g
.,

T IR P ey T Y A

25

Center 3.2027 GHz 1 MHz/

Date: 16.NOV.2022 13:49:03

Spurio us 3202.7 MHz, Ch00, 2M, Max: VP, Peak

® RBW 1 MHz
VBW 3 MHz

Span 10 MHz

Marker 1 [T1]

52.21 dBAV/ "

Ref 75 dBuVv/im Attt 10dB SWT 2.5 ms 3.253350000 GHz
75
L. [ A]
YT T TV ) o
25
Center 3.25335 GHz 1 MHz/ Span 10 MHz

Date: 16.NOV.2022 13:59:57

Spurio us 3253.4 MHz, Ch19, 2M, Max: VP, Peak

® RBW 1 MHz
VBW 3 MHz

Ref 75 dBuv/m At 10dB SWT 2.5 ms

Marker 1 [T1]

49.67 dBUV/ "
3.306667949 GHz

75

25

Center 3.3067 GHz 1 MHz/

Date: 16.NOV.2022 13:40:15

Spurio us 3306.7 MHz, Ch39, 2M, Max: VP, Peak

Span 10 MHz

Page 28 (35)



TEST REPORT

FCC Part 15.247
Nemko
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IC: 2461N-0615C2718

MARKER 1 RBW 1 MHz Marker 1 [T1] MARKER 1 RBW 1 MHz Marker 1[T1]
25.92307692 CHz VBW 3 MHz 51.51 dBuV/ n 25.92307692 Ckz VBW 3 MHz 51.21 dBuV/ "
Ref 72.5dBpv/m Att 10 dB SWT 50 ms 25.923076923 GHz

25.923076923 GHz

Ref 72.5dBpv/m At 10 dB SWT 50 ms

offsft  9.5fB | [ ofisp os5fs ”

Center 22 GHz 800 MHz/ Span 8 GHz Center 22 GHz 800 MHz/ Span 8 GHz
Date: 8.SEP.2022 13:08:08 Date: 8.SEP.2022 13:09:05
Radiated Emissions 18 - 26 GHz, 2440 MHz, 1M, HP, @ 1m VP, @1m
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FCC ID: LDK0615C2718

IC: 2461N-0615C2718

3.10 Power Spectral Density (PSD)

FCC part 15.247(d)
ISED Canada RSS-247 Issue 2, Clause 5.2 (2)
Measurement procedure: ANSI C63.10-2013 Clause 11.10

Test Results: Complies

Measurement Data:

The measurement procedure PKPSD described in ANSI C63.10-2013 was used.

Modulation Type and Bitrate Measured Power Spectral Density (dBm/3kHz)
2402 MHz 2440 MHz 2480 MHz
GFSK 1Mb -16.4 -16.5 -17.4
GFSK 2Mb -19.9 -19.9 -20.8

The measured values with 10kHz RBW are corrected by a Bandwidth Correction Factor of 5.2 dB.

Requirement for systems using Digital Modulation

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.

No requirements for Frequency Hopping Systems.
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Multiview = Spectrum . Multiview = Spectrum -

Ref Level 10,00 dBm  Offset 10.50 dB ® RBW 10 kHz Ref Level 10.00 d8m  Offset 10.50 d8 ® RBW 10 kHz.
° At 20d8 SWT 419 s (~7.8 ms) ® VBW 30kHz Mode Auto FFT At 208 SWT 419 s (~8.0 ms) @ VBW 30kHz Mode Auto FFT
1 Frequency Sweep 1 Freguency Sweep
MU | 115 dem) WAL | 167 dom
24010520 e 2401072 10 6t
i o
"
-10 /J N 10 1|
YR ,/me VAL Vi A n “ At
WOV AN AALVAN S E——-—" \M\w vrﬁ” i e
ST M I ' I v )
P A, Al P,
- v A MR
. - s s
Il VA d [RA)
-~ \ | My
40 L e [ i
v ot i
N N pr \y
\
N \q . ) Wy
-
. "
-
06 —m
[CF 2.402 GHz 1001 pts 160.0 KHz, Span 1.6 MHz [CF 2.402 GHz 1001 pts 310.0 KHz, Span 3.1 MHz
veasuring.. NENNENNL - 20221220 Moasuring... NENARNANN

PSD, 2402 MHz, 1Mb PSD, 2402 MHz, 2Mb

Multiview Spectrum - MultiView Spectrum -

R DG GRS OSBRI Rl SRS GRTE MRSSBORE) o
- Att 20d8  SWT 419 ps (~7.8 ms) ® VBW 30 kHz Mode Auto FFT - Att 20d6  SWT 419 s (~8.0 ms) ® VBW 30 kHz Mode Auto FFT.
1 e reiency.owsen
M1[1] -11.33 dBm| M1[1] -14.67 dBm|
. .
10 de o 10 .
A ST Y
I M w T
\V VV |\ AR NAVAND i AN NAYIE PO T
YA - AT T W i
N Wy
» - r \_ . (M Vb
e M, 2 !
n/ /M/\/
-40 T -0 /Ju
v ! Jw
e oo
coss led
CF 2,44 GHz 1001 pts 160.0 kHz, Span 1.6 MHz_ CF 2.44 GHz_ 1001 pts. 300.0 kHz, Span 3.0 MHz
Measuring...  [IEEENI B3 1934136 Measuring... 1111] 53 13:40:27

PSD, 2440 MHz, 1Mb PSD, 2440 MHz, 2Mb

Multiview Spectrum - MultiView Spectrum -

RefLevel 10.00d6m _ Offset 10506 ® ReW 10Kz RefLevel 10.00d6m  Offset 105048 ® RBW 10Kz
& Att 20d8  SWT 419 ps (~7.8 ms) ® VBW 30 kHz Mode Auto FFT ® Att 20dB  SWT 419 s (~8.0 ms) ® VBW 30 kHz Mode Auto FFT
3 Frequency Sweep 1pichia L Frequency Sweep
M1[1] -12.24 dBm| M1[1] -15.58 dBm|
2479952 40 G 247995970 it
. .
10 as i1 10
m
M A P i
o WA AN A - Al A
’ 7 L - AT TR O T
Y. ey Al T WA VI
e by b MVV | |
- o e
A WA AT W
v W wm \'V\.
-40 / -40 |
/™ \ | fﬂ A\,
" h
v !
I} {
e
el
|CF 2,48 GHz 1001 pts 160.0 kHz, Span 1.6 MHz_ [CF 2.48 GHz_ 1001 pts 310.0 kHz, Span 3.1 MHz_
Measuring...  HENENI S 624 Measuring... 111 Bt

PSD, 2480 MHz, 1Mb PSD, 2480 MHz, 2Mb
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4  Measurement Uncertainty

TEST REPORT

FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
IC: 2461N-0615C2718

Measurement Uncertainty Values

Test Item Uncertainty
Output Power +0.5 dB
Power Spectral Density +0.5dB
Out of Band Emissions, Conducted < 3.6 GHz +0.6 dB
> 3.6 GHz +0.9 dB
Spurious Emissions, Radiated <1GHz +2.5dB
>1GHz +2.2dB
Emission Bandwidth +4 %
Power Line Conducted Emissions +2.9/-4.1dB
Spectrum Mask Measurements Frequency 5%
Amplitude +1.0dB
Frequency Error +0.6 ppm
Temperature Uncertainty +1°C

All uncertainty values are expanded standard uncertainty to give a confidence level of 95%, based on coverage factor k=2

Nemko Scandinavia AS
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IC: 2461N-0615C2718

5 LIST OF TEST EQUIPMENT

To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment and
ancillaries are identified (numbered) by the Test Laboratory.

No. Model number Description Manufacturer Ref. no. Cal. date Cal. Due
1 FSw43 Spectrum Analyzer Rohde & Schwarz LR 1690 2022-01 2023-01
2 ESU40 Measuring Receiver Rohde & Schwarz LR 1639 2022-01 2023-01
3 6810.17B Attenuator Suhner LR 1669 2022-05 2023-05
4 NO324415 Band Reject Filter (2.4 GHz) Microwave Circuits LR 1760 Ccou
5 VULB 9163 BiLog Antenna Schwarzbech LR 1616 2021-05 2024-05
6 317 Pre-amplifier Sonoma Inst. LR 1687 2022-08 2023-08
7 3117-PA Horn Antenna +PreAmp EMCO LR 1717 2022-08 2023-08
8 L01G18G1 LowPass Filter (1 GHz) Microwave Circuits LR 1768 Ccou
9 8449B Pre-amplifier Hewlett Packard LR 1322 2022-08 2023-08
10 638 Antenna Horn Narda LR 1480 N/A
11 6812B AC Power Source Agilent LR 1515 2022-11 2024-11
12 Model 87V Multimeter Fluke LR 1600 2022-03 2024-03
13 ENV216 Two Line V-Network Rohde & Schwarz LR 1665 2021-12 2023-12
14 ESCI3 Measuring Receiver Rohde & Schwarz N-4259 2021-10 2023-10
15 ST18/SMA/N/36 RF Cable Suhner LR 1627 cou

The software listed below has been used for one or more tests.

No. Manufacturer Name Version Comment
1 Rohde & Schwarz EMC32 10.50.40 EMC test software
2 Nemko AS RSPlot 1.0.8.0 Screen capture from R&S Spectrum Analyzers
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6 BLOCK DIAGRAM

6.1 Power Line Conducted Emission

Shielded Room

LISN Test Receiver

EUT

6.2 Conducted Tests

10 dB
Specirum

—
EUT Analyzer

This test set-up is used for all Conducted tests.
For Frequency Stability test the EUT was placed in a climatic chamber.
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6.3 Test Site Radiated Emission

TEST REPORT
FCC Part 15.247
REP002755

FCC ID: LDK0615C2718
IC: 2461N-0615C2718

Anechoic Chamber

EUT

Non-conducting
support on Turntable,
H=0.8m

Ground Plane

Antenna /

H=1-4m

Test Receiver

Shielded Room

This test setup is used for all radiated emissions tests. For frequencies below 30 MHz the measuring distance is 10m, for all other
frequencies it is 3m or 1m. Emissions above 1 GHz are measured with a Spectrum Analyzer and Horn Antenna. For measurements
above 18 GHz the test receiver is moved inside the anechoic chamber and located next to the antenna to minimize the cable loss. All
measurements at 1GHz and above were performed with turntable height 1.5m and with the ground plane covered by absorbers. A pre-

amplifier is used for all measurements above 30 MHz, and High-Pass or Band-Pass filter is used for all harmonics.
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