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1 INFORMATION

1.1 Test Item

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

Name Panasonic
FCCID ACJ96NKX-NT680
ISED ID 216A-KXNT680

Model/version

KX-NT680
KX-NT680C

Serial number

/

Hardware version

BT module: PNLB2118, Main board: PNLB2758S2

Software version

BT module: V1198, Main board: V68.998

Frequency Range

2402 — 2480 MHz

Number of Channels

79

Operating Modes

FHSS

Type of Modulation

Digital (GFSK)

User Frequency Adjustment

None

Rated Output Power

0.00662 Watts (Conducted)

Power Supply AC Adaptor PNLV6508 (Input: 100-240V 0.5-0.3A 50/60Hz; Output: 12Vpc 1.5A)
Antenna Connector None

Number of Antennas 1

Antenna Diversity Supported No

Desktop Charger N/A

Description of Test ltem

The EUT is an IP Phone with Bluetooth Transceiver.
The models KX-NT680 and KX-NT680C are identical.
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

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

48 V DC (Power over Ethernet)

The values are the limit registered during the test period.

1.3 Test Engineer(s)

Frode Sveinsen

1.4 Description of modification for Modification Filing

Not applicable.

1.5 Family List Rational
Not Applicable.

1.6 Antenna Requirement
Is the antenna detachable? [ Yes Xl No
If detachable, is the antenna connector non-standard? [ Yes [ No

The EUT has only internal antenna. A temporary antenna connector was used for conducted tests.
Ref. FCC §15.203

1.7 Worst-Case Configuration and Mode

The EUT supports only Basic Rate Bluetooth with standard bitrate.

1.8 Comments

The measurements were done with the EUT powered by the supplied AC adaptor and with the EUT supplied
from Power over Ethernet.

It was checked that power variations between 85% and 115% did not have any influence on the
measurements.

All ports were populated during spurious emission measurements.
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

2 TEST REPORT SUMMARY

2.1 General

All measurements are tracable to national standards.

The tests were conducted for the purpose of demonstrating compliance with FCC CFR 47 Part 15, paragraph
15.247 and Industry Canada RSS-247 Issue 2 and RSS-GEN Issue 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 and 10m.
A description of the test facility is on file with the FCC and Industry Canada.

X New Submission X] Production Unit
[] Class Il Permissive Change [ Pre-production Unit
DSS Equipment Code [ ] Family Listing

Q\I:emko

THIS TEST REPORT APPLIES ONLY TO THE ITEM(S) AND CONFIGURATIONS TESTED.
Deviations from, additions to, or exclusions from the test specifications are described in “Summary of Test Data”.

Nemko Group authorizes the above named company to reproduce this report provided it is reproduced in its entirety and for use by the
company’s employees only. Any reproduction of parts of this report requires approval in writing from Nemko Group.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such
third parties. Nemko Group accepts no responsibility for damages suffered by any third party as a result of decisions made or actions
based on this report.
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2.2 Test Summary

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

Name of test FCC Part 15 RSS-247 Issue 2, | Result
reference RSS-GEN Issue 5
reference
Supply Voltage Variations 15.31(e) 6.11 (RSS-GEN) Complies
Number of Operating Frequencies 15.31(m) 5.1 (d) Complies
Antenna Requirement 15.203 6.8 (RSS-GEN) Complies
Power Line Conducted Emission 15.107(a) 8.8 (RSS-GEN) Complies
15.207(a)
Channel Separation 15.247(a)(1) 5.1 (b) Complies
Pseudorandom Hopping Algorithm 15.247(a)(1) 5.1 (a) Complies
Time of Occupancy 15.247(a)(1)(iii) 5.1 (d) Complies
Occupied Bandwidth 15.247(a)(1) 5.1 (e) Complies
6.7 (RSS-GEN)
Minimum 6 dB Bandwidth 15.247(a)(2) 5.2 (a) N/A!
Peak Power Output 15.247(b) 5.4 (b) Complies
Power Spectral Density 15.247(d) 5.2 (b) N/A
Spurious Emissions (Antenna Conducted) 15.247(c) 5.5 Complies?
Spurious Emissions (Radiated) 15.247(c) 6.13 (RSS-GEN) Complies
15.109(a) 8.9 (RSS-GEN)
15.209(a)

' Not applicable for FHSS equipment

2 The tested equipment has integrated antennas only
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3 TEST RESULTS

3.1

Para. No.: 15.207 (a)

Power Line Conducted Emissions

Measurement procedure: ANSI C63.4-2014 using 50 pH/50 ohms LISN.

Test Results: Complies.

Highest measured value (L1 and N):

All emissions are below the Average Limit even when measured with Peak Detector.

AC Adaptor, 120V 60Hz:

80T

701

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

FCC 15B Class B QR

FCC15B Class B AV

501 ‘

401

301

Level in dBuV

207

6
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Frequency in Hz

300 400500 800 1M

Power over Ethernet, 120V 60Hz:
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401
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

3.2 Channel Separation
Para. No.: 15.247 (a)(1)

Test Results: Complies

Measurement Data:

Channel Separation: 1.0 MHz
Nominal value for Channel Separation 1.0 MHz
20 dB BW of hopping channel, 2402MHz: 930 kHz
20 dB BW of hopping channel, 2441MHz: 928 kHz
20 dB BW of hopping channel, 2480MHz: 924 kHz

See attached plots

Requirement:

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.

or:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25
kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided the system
operates with an output power no greater than 125 mW.
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FCC Part 15.247

Nem ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

MultiView - Spectrum
ReflLevel 20,00 dBrm  Offset 10.60 dB ® RBW 30 kHz
& Att 10dB  SWT 1.09 ms  VBW 100kHz Mode Sweep
1 Frequency Sweep
Dz[1]
4.00100 MHz
10 dem M1[1] 4.25 dBm.
2.43882720 GHz
D2
A/ P o
\ \\\/\
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts 500.0 kHz/ Span 5.0 MHz
e — - — —
} Measuring... ERERRRED e 021'317024052

Channel Separation

Multiview ISpectrum [ Spectrum 2 Spectrum 3 1
Ref Level 10.00 dBm  Offset 10.60 dB ® RBW 30 kHz
Att 9dE  SWT 140 ps (~7.0ms VYBW 100 kHz Mode Auto FFT
1 Frequency Sweep
M1 MIL[1]
/'\ 2.40183220 GHz
0 dem = \/\
-10 dem
T1 T2
-20 dem
-30 dBm /\/ \
-40 dBm f\/\\v\f\f\/
-60 dEm
-70 dem
-80 dem
CF 2.402 GHz 1001 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4018322 GHz 3.50 dBm alel=] 20.0cB
T1 1 2.4015385 GHz -16.51 dBm nclB clown By 896.10 kHz
T2 1 2.4024346 GHz -16.59 dBm 0 Factor 2680.3
]_[ } Measuring... ERERRRED e 0210370%'0;3

20dB Bandwidth, 2402 MHz
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I Spectrum 2

p
MultiView TSpectrum

] Spectrum 3

Ref Level 10.00 dBm  Offset

10,60 dB ® RBW 30 kHz

Spectrum 4 .

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

Att 9dB  SWT 140 ps (~7.0 ms VBW 100 kHz  Mode Auto FFT
1 Frequency Sweep
w1 MI[1]
2.44105090 GH.
0 dem \]\f\/\\v :
-10 dBm
/\J\/ \\/TVQV\
-20 dBm
-30 dBm f/\/j \
-40 dBm
7 Veron]
-50 dBm
-60 dBm
-70 dB
-80 dBm
CF 2.441 GH=z 1001 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4410509 GHz 3.97 dBm ncle 20,0 cB
T1 1 2.4405265 GHz -16.02 dBm nclB clown By 956.00 kHz
T2 1 2.4414825 GHz -16.00 dBm Q Factor 2553.3
][ ] Measuring... EERERRRAN e 02103712&3;3
20dB Bandwidth, 2441 MHz
MultiView I Spectrum I Spectrum 2 ] Spectrum 3 Spectrum 4

Ref Level 10.00 dBm  Offset

10.60 dB & RBW 30 kHz

13:32:06

Att 9dE  SWT 140 ps (~7.0ms VYBW 100 kHz Mode Auto FFT
1 Frequency Sweep
Mt MI1[1]
M 2.48005090 GHz
0 dem \/\
-10 dBm ng\/ \'\/TV\/\
-20 dem
N /\//J \\ /\/\/\/\/‘
- RN
-50 dem
-60 dEm
-70 dem
-80 dem
CF 2.48 GH=z 1001 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |

M1 1 2.4800509 GHz 5.19 dBm alel=] 20,0 cB

T1 1 2.4795265 GHz -14.62 dBm ndB down By 956.00 kHz

T2 1 2.4304825 GHz -14.67 dBm 0 Factor 2594.1

][ ] Measuring... ERERRRED W 02.07.2018

20dB Bandwidth, 2480 MHz
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

3.3 Pseudorandom Hopping Algorithm
Para. No.: 15.247 (a)(1)

Test Results: Complies

Measurement Data: The EUT follows the Bluetooth standard.

Requirements:

The channel frequencies shall be selected from a pseudorandom ordered list of hopping frequencies. Each
frequency must be used equally by the transmitter.

No requirements for Digital Transmission Systems.
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

34 Occupancy Time
Para. No.: 15.247 (a)(1)(iii)

Test Results: Complies

Measurement Data:

Minimum Number of RF Channels: 20
Maximum Number of RF Channels: 79
Maximum Length of RF Burst pr. channel 2.90 ms
Time between RF Burst on same RF Channel 75.2 ms (20 ch)
297.04 ms (79 ch)
Time of Occupancy (20 and 79 ch mode) 309.6 ms
20 Ch Mode:

Time between RF burst on same channel: 3.76 x 20 ms = 75.2 ms
Time of occupancy: (2.91 x 400 x 20) / 75.2 = 309.6 ms

79 Ch Mode:
Time between RF burst on same channel: 3.76 x 79 ms = 297.04 ms
Time of occupancy: (2.91 x 400 x 79) / 297.04 = 309.6 ms

See attached graph.

Requirements:

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

No requirements for Digital Transmission Systems.
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

MultiView - Spectrum
Ref Level 10.00 dBm Offset 1060 dB ® RBW 1 MHz SGL
Att 9 dB @ SWT 2 ms VBW 3 VHz
1 Zero Span {
R e D3[1}—, -71.83 dB
‘:11 ‘ 1.22600 ms
o dem MI[T] 70.26 dBm
r , 220.00 ps
-10 dem [
-20 dem J } \
-30 dem [ \ /
-40 dem !
-50 dEm f
-60 dBm
iﬂ i H,[J‘
[} 1y
-80 dem
CF 2.441 GHz 1001 pts 200.0 ps/
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 220.0 ps -0.26 dBm
D2 M1 1 392.0 ps -1.76 dB
D3 11 1 1.226 ms -71.83 dB
[ heady  ANNNMEER W 02072018

i

Burst Length DH1

Multiview | Spectrum

Ref Level 10.00 dBm Offset 10.60 dB ® RBW 1 MHz SGL
Att 9 dE & SWT 4 ms VBW 3 IMHz
1 Zero Span {
| D3[I]l._-62.55dB
| P | 2.48000 ms
8 dern MI[I] LBl dBm
500.00 ps
-10 dém
20 dBm
-3 dbm f
40 dem J {
-50 dBm ) r
-60 dBm
‘ ol
WNWJ,H il g
BLAH |VVWH
-a0 dem
CF 2.441 GHz 1001 pts 400.0 ps/
2 Marker Table
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 500.0 ps -1.81 dBm
Dz M1 1 1.648 ms 4.78 dB
D3 M1 1 2.48 ms -62.55 dB
T I T

Burst Length DH3
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

Multiview | Spectrum
Ref Level 10.00 dBm Offset 10.60 dB ® RBW 1 MHz SGL
Att 9 dE & SWT 5 ms VBW 3 IMHz
1 Zero Span
D3[1]  -67.47.d8
| 3.72500 ms
B dgrn MI[I] 161 dBm
oz |
! 980.00 ps
-10 |dBm
-20 e
-30 ra‘..
-40 fBm [
-50 fBm ’
-60 fBm
-
-70 L‘MM“W it Mﬁ
-80 dBm
CF 2.441 GHz 1001 pts 500.0 ps/
2 Marker Table
Type | Ref | Trc | X-value Y-value | Function Function Result |
M1 1 980.0 s -1.61 dBm
D2 M1 1 2.9 ms -4.11 dB
D3 M1 1 3.725 ms -67.47 dB
)| T R

Burst Length DH5
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TEST REPORT
FCC Part 15.247

N e m ko Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

3.5 Occupied Bandwidth
Para. No.: 15.247 (a)(1)(iii)

Test Results: Complies

Measurement Data:

Number of RF Channels inuse: | 20 or 79 RF channels in use

Channel Centre Frequencies: The channels are centered at each full MHz from
2402 to 2480 MHz

2402MHz: 99% Bandwidth 847 kHz

2441MHz: 99% Bandwidth 872 kHz

2480MHz: 99% Bandwidth 880 kHz

See attached plots.

Requirements:

Frequency hopping systems in the 2400 - 2483.5 MHz band shall use at least 15 non-overlapping channels.
No requirements for bandwidth for this frequency band.

No requirement for 99% BW.
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FCC Part 15.247
Ne m ko Report no.: 354306-2

FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

-60 dBm

-70 dBm

— rolp S3oMbz/ 3,4835 GHz
- B ——
]_[ } Measuring... EERRRRRAN s 0210374230;2

RF Channels in Use, 79 Ch

po bl npnnnfinhgnafAA Mm
I

S e R

2.4 GHz 1001 pts 8.35 MHZ( 2.4835 GHz
— — P
. 02.07.2018

RF Channels in Use, 20 Ch, Low
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TEST REPORT

FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

MultiView | Spectrum

Ref Level 2000 dBm  Offset 10.60dB ® RBW 100 kHz
& Att 10 dB  SWT 1.02 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep

M1[1] 6.52 dBm

2.4299880 GHz
10 dem e " Mz[1]l_|  6.92 dBm

Z.4490070 GHz

-10 dBem
-20 dBm

i e
|

-30 dem H‘
-40 dBm A“w Uﬂ

-50 dBm HV} \[J\

-60 dBr Wmmw nluf LAU“ J\WMUM AUr\Ur\n/\nnm a s it g (4

-70 dBm

2.4 GHz 1001 pts 8.35 MHE{ 2.4835 GHz

— — B
]_[ } Measuring... ERERRRND e 021'31702;352

RF Channels in Use, 20 Ch, Mid

MultiView | Spectrum

Ref Level 2000 dBm  Offset 10.60dB ® RBW 100 kHz
& Att 10 dB  SWT 1.02 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep

M1[1] 7.47 dBm

LZZL ™

T

| |

) V\ﬂ
| |

. ]

Ao 02.07.2018
14:11:01

]-[ } Measuring... EUARNRRND

RF Channels in Use, 20 Ch, High
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TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

f MultiView ° I Spectrum I Spectrum 2 [ Spectrum 3

Att 9 dE SWT
1 Occupied Bandwidth

0 dem

Ref Level 10.00 dBm  Offset 10.60dB ® RBW 30 kHz

1.05ms  VBW 100 kHz Mode Auto Sweep

M1 M1[1]
/'\ 2.40183220 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dém

-70 dBm

-B0 dBm

CF 2.402 GHz 1001 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-value | Y-Value | Function | Function Result |
M1 1 2.4018322 GHz 3.90 dBm Oce Bw 847.535351442 kHz
T1 1 2.40157628 GHz -15.49 dBm Oce Bw Centroid 2.402000048 GHz
T2 1 2.40242382 GHz -15.06 dBm Oce Bw Freg Offset 47.564575195 Hz
] [ ] Measuring... SHRERRAED L 0210370?]032

Occupied Bandwidth, 99% BW, 2402 MHz

-
MultiView ISpectrum

Spectrum 2 [ Spectrum 3 I Spectrum 4 1

Att 9dB  SWT
1 Occupied Bandwidth

0 dBm

Ref Level 1000 dBm  Offset 1060 dB ® RBW 30 kHz

140 s (~7.0 ms VBW 100 kHz Mode Auto FFT

M1 MI1[1]
f\/“\/'\ 2144105090 GHz

-10 dBm

T1

-20 dem

T

-30 dBm

=40 dBrn

=50 dBrn

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

1001 pts 300.0 kHz/ Span 3.0 MHz

2 Marker Table
Type | Ref | Trc |
M1 1

T1 1
T2 1

X-Value | Y-Value | Function | Function Result
2.4410509 GHz 4.01 dBm COcc Bw 872.272019758 kHz
2.44055537 GHz -12.47 dBm Occ Bw Centroid 2.440931502 GHz
2.44142764 GHz -14.96 dBm Occ Bw Freq Offset -8.497717984 kHz

|

Ao 02.07.2018

] Measuring... EUARNRRND 13:10:33

Occupied Bandwidth, 99% BW, 2441 MHz
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MultiView ° [ Spectrum @I Spectrum 2 @[ Spectrum 3

@I Spectrum 4 @1
Ref Level 10.00 dBm Offset 10.60 dB ® RBW 30 kHz

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

Att 9dB SWT 140 pus(~7.0ms VBW 100 kHz Mode Autc FFT
1 Occupied Bandwidth

M1

0 dem M

M1[1]
2.48005090 GHz

T1
-10 dBm

“5%\
-20 dBm

e

50 dBm
-60 dBm
-70 dBm
-0 dBm
CF 2.48 GHz 1001 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result

M1 1 2.4800509 GHz 5.17 dBm Occ Bw 880.050656903 kHz

T1 1 2,47955424 GHz -11.16 dBm Occ Bw Centroid 2.479994267 GHz

T2 1 2.48043429 GHz -14.79 dBm Occ Bw Freq Offset -5.73325281 kHz

]_[ } Measuring... EERERRRRN e 021037321052

Occupied Bandwidth, 99% BW, 2480 MHz
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

3.6 Peak Power Output
Para. No.: 15.247 (b)

Test Results: Complies

Measurement Data:

2402 MHz 2441 MHz 2480 MHz
Peak Conducted Power (dBm) 5.77 7.10 8.21
Peak Conducted Power (Watts) 0.00378 0.00513 0.00662
Measured Field Strength (dBpV/m, @3m) 101.7 104.2 105.1
Calculated Output Power (dBm) 6.49 8.94 9.90
Calculated Antenna Gain (dBi) 0.7 1.8 1.7

Radiated Power and Antenna Gain is calculated from measured Field Strength by the formulas in KDB 412172 D01 Determining ERP
and EIRP v01r01.

See attached plots.

Requirements:

The maximum peak output power shall not exceed the following limits:

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

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

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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MultiView - Spectrum

TEST REPORT

FCC Part 15.247
Report no.: 354306-2
FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

-]

Ref Level 20.00 dBm  Offset 10.60dB ® RBW 3 MHz
Att

19 4B SWT 1.0l ms  VBW 10MHz Mode Auto Sweep

1 Frequency Sweep

MI1[1]

5.77 dBm
2.4021600 GHz

10 dBm

M1
/J\
0 dBm
-10 dBm
-20 dém
-30 dém
-40 dBm

et

-60 dém

-70 dBm

CF 2,402 GHz 1001 pts 2.0 MHz/ Span 20,0 MHz
- - 02.07.2018
] Measuring... GHRRNANED wa 02072018
Conducted Power, 2402 MHz
® * RBW 3 MHz Marker 1 [T1 ]
* VBW 3 MH=z 101.72 dBuv/m
Ref 120 dABuv/m * Attt 20 dB SWT 2.5 ms 2.402000000 GH=z
120
| 110 [ ~ |
[MAX] | |
| oo
/ \\ o
=90
PS
=80,
=70
3DB
L 60 Ac
=50
=40
30
20
Center 2.402 GHz 1 MHz/ Span 10 MH=z
Date: 18.JUN.2018 14:42:38

Radiated Power, 2402 MHz
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TEST REPORT

FCC Part 15.247
Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

ICID: 21

MultiView -] Spectrum @ Spectrum 2 @I Spectrum 3 @I Spectrum 4 @1

6A-KXNT680

-]

Ref Level 20.00 dBm  Offset 10.60dB ® RBW 3 MHz
ALt 19 4B SWT 1.0l ms  VBW 10MHz Mode Auto Sweep

1 Frequency Sweep
M1[1]

7.10 dBm
2.4408400 GHz

10 dBm r:

0 dBm

-10 dBm

-20 dém

-30 dém

-40 dBm

-50 dBm
-60 dBm

-70 dBm
ﬂ441 GHz 1001 pts 2.0 MHz/ Span 20.0 MHz

] Measuring... @URRRRLAD

Conducted Power, 2441 MHz

® *RBW 3 MHz Marker 1 [T1 ]
* VBW 3 MHz 104.17 dBuv/m

Ref 120 dBuvV/m *Att 20 dB SWT 2.5 ms 2.440855769 GHz

120

—110

[1e° \

—90

—70

3DB
ac

—60

—50

—40

—30

20

Center 2.441 GHz 1 MHz/ Span 10 MH=z

Date: 18.JUN.2018 14:41:55

Radiated Power, 2441 MHz
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TEST REPORT

FCC Part 15.247
Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

MultiView -] Spectrum @ Spectrum 2 @I Spectrum 3 @I Spectrum 4 @1 @
Ref Level 20.00 dBm  Offset 10.60dB ® RBW 3 MHz
ALt 19 4B SWT 1.0l ms  VBW 10MHz Mode Auto Sweep
1 Frequency Sweep {
M1[1] 8.21 dBm
2.4798800 GHz
10 dBm /_Mll
0 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm M H\MM
-50 dBm
-60 dBm
-70 dBm
CF 2,48 GHz 1001 pts 2,0 MHz/ Span 20.0 MHz
e - - — —
| Measuring... ARMRKASED e 02072016

Conducted Power, 2480 MHz

® *RBW 3 MHz Marker 1 [T1 ]
* VBW 3 MHz 105.13 dBuv/m

Ref 120 dBuvV/m *Att 20 dB SWT 2.5 ms 2.480000000 GHz

120

—110

—100

90
/ Ps
%o

—70

3DB
ac

—60

—50

—40

—30

20

Center 2.48 GH=z 1 MHz/ Span 10 MH=z

Date: 18.JUN.2018 14:41:15

Radiated Power, 2480 MHz
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

3.7 Conducted Emissions at Antenna Connector
FCC Part 15.247 (d)

Test Results: Complies

Measurement Data:

Carrier Frequency Highest Value (dBc) Margin (dB) Verdict

All > 55 >35 Pass

Measured with Peak Detector

RF conducted power to 25 GHz: see attached plots.

Limit
Peak measurement RMS averaging
20 dBc or more in 100 kHz bandwidth 30 dBc or more in 100 kHz bandwidth

Detector type shall be the same as used for measuring Output Power.

Attenuation below the general limits specified in part 15.209(a) is not required.
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

p
MultiView ! I Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @

ReflLevel 5.40dBm Offset 10.60 dB ® RBW 100 kHz

& Att SdB SWT 999 ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

Limit Chefk PASS MI1[1] -70.08 dBm
0 demline ECCIS 247 2008 PRAK PASS 561380 MHz

-10 dBm

FCC15 247 20DB PEA

=

-20 dém

-30 dBm

-40 dBm

-50 dBm

-60 dBm

WWWWWWMWW e

-90 dém
1.0 MHz 1001 pts 99.9 MHH 1.0 GHz
— — —
]_[ } Measuring... ERERRRED e 0210370240:1;2

Conducted Emissions, 1 -2000MHz, ch00

MultiView © I Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @
RefLevel 6,70 dBm  Offset 10.60 dB ® RBW 100 kHz
= Att 10 dB  SWT 20 ms _ VBW 300 kHz  Mode Autc Sweep
1 Frequency Sweep 1Pk {
Limit Chegtk M1[1] -65.63 dBm
Line FCC15 247 20DB PEAK PASS 551.20 MHz
-10 dBm
FCCLE 247 2008 PEAK
-20 dBm
-30 dBm
-40 dBm
-50 dem
-60 dém
M1
\J&' . MWWWWWMMWW*WWM
- R ALt e b bl g 00
-80 dBm
-90 dB
1.0 MHE 1001 pts 199.9 MH_Z/ 2.0 GHz
]_[ } Measuring... ERERRRED ALl 021037123053

Conducted Emissions, 1 -2000MHz, ch39
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

p
MultiView ! I Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @

ReflLevel 8.00dBm Offset 10.60 dB ® RBW 100 kHz

& Att 10dB  SWT 23 ms  VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep 1P {
Limit Chefk PASS M1[1] -63.72 dBm
Line FCC15 247 20DB PEAK PASS 5.29890 GHz

0 dem

-10 dBm

FCC15 247 20DB PEA

=

-20 dBi

-30 dBm

-40 dBm

-50 dBm

-60 dBm

j@.abﬁ,a i ot Lt Py L

-80 dBm
-90 dBm
1.0 MHz 1001 pts 229.9 MHz/ 2.3 GHz
— — — —
]_[ } Measuring... ERERRRED e 02103722;';2

Conducted Emissions, 1 -2300MHz, ch78

MultiView | Spectrum
Ref Level 8.00 dBm Offset 10.560 dB ® RBW 100 kHz
ALt 7 dB SWT 20 ms _ VBW 300 kHz  Mode Sweep
1 Frequency Sweep
Limit Chegk PASS MI1[1] -68.97 dBm
Line FCCY5 247 20DB PEAK PASS 550,20 MHz
0 dBm
-10 dBm
FCCLE 247 2008 PEAK
-20 dem
-30 dém
-40 dem
-50 dBm
-60 dBm
M1
T
-70 dBm
IPRTR IR e NN AR Y
MMM—WWMW A bl
0 dem
-50 dBm
1.0 MHE 1001 DE 199.9 MH_Z/ 2.0 GHz
]_[ } Measuring... ERERRRED ALl 021037526033

Conducted Emissions, 1 -2000MHz, Hopping
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TEST REPORT

FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

MultiView | I Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @

RefLevel 5.40 dBm  Offset 10.60 dB ® RBW 100 kHz
= Att 5dE  SWT 4.5 ms VBW 300 kHz
1 Frequency Sweep

Mode Auto Sweep

1

Limit Chetk -62.88 dB
0 demline ECCIS 247 2008 PHAK PA —163.850- MHz=
MI[1] 5.20 dBm

2.401670 GHz
-10 dém

FCCL1E 247 20DE PEAK
-20 dBm

-30 dBi

-40 dBm

-50 dBm

D2

-60 dBm

| | uy

-B0 dBm

-90 dém
— LLlp 32,0 Mbz/ 2.45 GHz
- I
]_[ } Measuring... EUARARNAD ek 0210370an2

Conducted Emissions, 2000 -2450MHz, ch00

MultiView ! I Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @
RefLevel 6.70 dBm  Offset 10.60 dB ® RBW 100 kHz
& Att 10 dB  SWT 4.8 ms  VBW 300 kHz Mode Autc Sweep
1 Frequency Sweep
Limit Chegk PASS M1[1]
0 dembine FCC15 247 20DB PEAK PASS 5 440920 GHz
/ mz[1] | 57.56 dBm
10 dBm | 2.337340 GHz
FCC15 247 20DB PEAK
-20 dBm \
-30 dBm \
-40 dBm ’ 1
-50 dBm
2
M3 ; \
-60 dBm hi 1
_70 dB ) I bt | h J n N \\\M\Amﬂr\u\i
RS Ay, NPT B WY PO PN TR R EREY Y NP TN ] Tty L T
-80 dBm
-90 dBm
2.0 GHz 1001 pts 48.0 MHz/ 2.48 GHz
2 Marker Table
Type | Ref | Trc | K-Value | Y-Value Function Function Result |
M1 1 2.44092 GHz 6.62 dBm
M2 1 2.33734 GHz -57.56 dBm
13 1 2.31097 GHz -59.04 dBm
]-[ } Measuring... EENRRRRAN A ']2'1['37.'122'?;5

Conducted Emissions, 2000 -2480MHz, ch39
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

MultiView ! { Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @
RefLevel 8.00 dBm  Offset 10.60 dB ® RBW 100 kHz
= Att 10 dBE  SWT 3 ms  VBW 300 kHz Mode Autc Sweep
1 Frequency Sweep 1Pk Max
Limit Chegk M 7.86 dBm
o dpLine FECS 247 2008 PEAK 1 2.479970 GHz
D2[1] -60.04 dB
103.920 MHz
-10 dBm i
FCC15 247 20DB PEAK
-20 dBm
-30 dBm ;
-40 dB f
-50 dBm £
D4 N D3 ﬁ
0 et . i , . i i i
LR J\ PSSR ﬂ‘ﬁw poly »‘M”WMN\ Aok F”W . A_W jl e A MM“) w\ A!’V\J\vw\ Mﬂ bl A,ln [ ]\ " {L“J'w \
-80 dBm
-00 dB
2.3 GHz 1001 pts 30.0 MHz/ 2.6 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-value Function Function Result |
M1 1 2.47997 GHz 7.86 dBm
D2 M1 1 103.92 MHz -60.04 dB
D3 M1 1 78.2 MHz -63.82 dB
Dd M1 1 -104.0 MHz -64.62 dB
]_[ Measuring... ERERRRED ALl 021037226012

Conducted Emissions, 2300 -2600MHz, ch78

Multiview | Spectrum
Ref Level 8.00 dBm Offset 10.60 dB ® RBW 100 kHz
Att 7 dE SWT 4 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep 1Pk Mz
imit Chetk PASS M1[1] -41.84 dBm
Line FCC15 247 20DB PEAK PASS 5399800 GHz
0 dem
-10 dBm
FCC15 247 20DB PEAK
-20 dem
-30 dém
-40 dBm M}
-E0 dB
-60 dém
-70 dBm IW o
WMMWNMMMWMNWWMWMWWWWWW
-80 dBm
-90 dém
2.0 GHz 1001 pts 40.0 MHz/ 2.4 GHz
]-[ } Measuring... EUARNRRAD AR ']2'1['37:'525'?53

Conducted Emissions, 2000 -2400MHz, Hopping
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TEST REPORT

FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

[Multi\iiew € I Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @

ReflLevel 5.40dBm Offset 10.60 dB ® RBW 100 kHz

& Att 10dB  SWT 6 ms  VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

FCC1E 247 20DB PEAK PASS D2[1] -52.27 dB
0 gemline ECCIS 247 2008 PRAK PASS } 156-440- MHz
M1[1] 5.25 dBm
2.401500 GHz
Dz
Iy
Jlﬂlﬁ AAJLI“I,J '\'J‘ Ai.ﬂ TN }\ |
BRI T Ry K S L T L P WYY WYY oY A R VT W P Y IO P
-80 dBm
-90 dBm
2.4 GHz 1001 pts 60.0 MHE{ 3.0 GHz
e —
]_[ } Measuring... EERERRRAN ALl 021037026053

Conducted Emissions, 2400 -3000MHz, ch00

MultiView ! I Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @
RefLevel 6.70 dBm  Offset 10.60 dB ® RBW 100 kHz
= Att 10 dBE  SWT & ms  VBW 300 kHz Mode Autc Sweep
1 Frequency Sweep
FCC15 247 20DB PEAK pPass M1[1] 6.57 dBm
0 gemline FCels 2472 200K PHAK PA 5 441060-GHz
D2[1] -56.64 dB
10 dem 104.300 MHz.
-20 dBm
-30 dBm \
-40 dBm J 1
-50 dBm J \ = L —
-60 dem ‘ l T
{;;JLNJ‘J AAU WLW(“J L.MA b Ll AM ) ,
" g S e i e T o o o (TN e e W T e e Y ey A T P
-80 dBm
-90 dBm
2.4 GHz 1001 pts 60.0 MHz/ 3.0 GHz
2 Marker Table
Type | Ref | Trc | X-value | Y-value Function Function Result |
M1 1 2.44106 GHz 6.57 dBm
D2 M1 1 104.3 MHz -56.64 dB
D3 M1 1 130.07 MHz -57.79 dB
D M1 1 155.84 MHz -58.30 dB
]_[ Measuring... ERERRRED e 0210371240ég

Conducted Emissions, 2400 -3000MHz, ch39
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TEST REPORT

FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

MultiView I Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @
ReflLevel 8.00dBm Offset 10.60 dB ® RBW 100 kHz
& Att 10dB  SWT 5.5ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
FCC15 247 20DB PEAK PASS M1[1] 7.87 dBm
5 dD...Li FCC15 247 20DB PEAK PASS 1 2.479950 GHz.
D2[1] -60.09 dB
104.400 MHz
-10 dem-p
-20 dBm \
-30 da‘..( \
-40 dBm }
-50 dau:( £ o= o5
&0 den W T |
J,LQ@{BJ k%h.jm ha A\Aﬁ H.A}Jl“ ﬂ’L ' il ”k M PR |
m T R B LT U S e R Tl IV RV e L VY 7 e e e N v hersrnpell by ot A
-80 dBm
-90 dBm
2.45 GH=z 1001 pts 55.0 MHz/ 3.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function Function Result |
M1 1 2.47995 GHz 7.87 dBm
D2 M1 1 104.4 MHz -60.09 dB
D3 M1 1 156.04 MHz -61.49 dB
Dd M1 1 130.22 MHz -61.84 dB
]_[ Measuring... EERERRRAN ALl 02103722;3;2

Conducted Emissions, 2450 -3000MHz, ch78

Multiview | Spectrum
Ref Level 8.00 dBm Offset 10.560 dB ® RBW 100 kHz
ALt 7 dB SWT 3 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep 1Pk Max
Limit Chegtk MI1[1] 7.95 dBm
Line FCCY5 247 20DB PEAK 2 479970 GHz
0 dBm
-10 dBm \
FCCLE 247 2008 PEAK
-20 dem
-30 dém
-40 dem
-50 dBm
| L L L l|l||l”l‘
=70 dBl
-80 dém
-50 dBm
2.3 GHz 1001 pts 30.0 MHE{ 2.6 GHz
—— —
]_[ } Measuring... ERERRRED ALl 021037524053

Conducted Emissions, 2300 -2600MHz, Hopping
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TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

Nemko

MultiView ! I Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @
RefLevel 5.40 dBm  Offset 10.60 dB ® RBW 100 kHz
= Att 10 dBE  SWT 70ms  VBW 300 kHz Mode Autc Sweep
1 Frequency Sweep 1Pk {
Limit Chegl -66.44 dBm
0 demtime FEE 5247 2008 PEAK PASS ‘ 9.61190 GHz
M1[1] -62.17 dBm
-10 dBm F.20630-GH=
FCC15 247 20DB PEAK
-20 dB
-30 dBm
-40 dBm
-50 dBm
-60 dem b 2
M3
D dem e v e i WWMWWW
b ainarnsibed e i o o s
-80 dBm
-90 dBm
3.0 GH=z 1001 pts 700.0 MHz/ 10.0 GH=z
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function Function Result |
M1 1 7.2063 GHz -62.17 dBm
M2 1 4.8007 GHz -62.76 dBm
113 1 9.6119 GHz -66.44 dBm
]_[ } Measuring... ERERRRED ALl 021037027052

Conducted Emissions, 3000 -10000MHz, ch00

MultiView © I Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @
Ref Level 6.70 dBm  Offset 10.60 dB ® RBW 100 kHz
& Atk 10 dB  SWT 70 ms  VBW 300 kHz Mode Autc Sweep
1 Frequency Sweep
Limit Chegk PASS M1[1] -56.47 dBm
o o LiE FCC15 247 20DB PEAK PASS 7.32520 GHz
-10 dem
FCC15 247 20DB PEAK
-20 dBm
-20 dB
-40 dem
-50 dBm
M1
4
-60 dem
-70 dém A dy 4 ‘. l
IS mem\ | i s b AR gy Lo ETETERR  f ftf
TP TP T N Vel
-80 dBm
-90 dem
3.0 GHz 1001 pts 700.0 MHz/ 10.0 GHz
]-[ } Measuring... SHAREACED LAE ”2-1['37.-125'?;3

Conducted Emissions, 3000 -10000MHz, ch39
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Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

p
MultiView ! I Spectrum @I Spectrum 2 @I Spectrum 3 @ Spectrum 4 @

ReflLevel 8.00dBm Offset 10.60 dB ® RBW 100 kHz

& Att 10dB  SWT 70ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep 1P {
Limit Chefk PASs M1[1] -51.77 dBm
Line FCC15 247 20DB PEAK PASS 7.43710 GHz
0 dBm M2[1] -62.53 dBm
4.95870 GHz
-10 dBm

=

FCC15 247 20DB PEA
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- - E—

]_[ } Measuring... SHANASAED ek 0210373?3052

Conducted Emissions, 3000 -10000MHz, ch78

Multiview | Spectrum
Ref Level 8.00 dBm Offset 10.560 dB ® RBW 100 kHz
ALt 7 dB SWT 70 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep
Limit Chegk PASS MI1[1] -52.12 dBm
Line FCCY5 247 20DB PEAK PASS 7.38810 GHz
0 dBm
-10 dBm

FCCL1E 247 20DE PEAK
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Conducted Emissions, 3000 -10000MHz, Hopping
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FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

Multiview | Spectrum

RefLevel 8.00 dBm  Offset 10.60 dB ® RBW 100 kHz
= Att 10 dBE  SWT 150 ms VBW 300 kHz
1 Frequency Sweep

Limit Chegk
Line FCC15 247 20DB PEAK PA

Mode Sweep

1 {
-64.38 dBm
55 24,8580 GHz
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-10 dBm
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i | Measuring... GEARKASAD e 02072008

Conducted Emissions, 10000 -25000MHz, Hopping
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FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

TEST REPORT
FCC Part 15.247
Ne m ko Report no.: 354306-2

3.8 Restricted Bands of operation

Restricted Bands of operation for FCC and ISED are defined in FCC Part 15.205 and ISED RSS-GEN, Issue 4 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 4, clause 8.9.

FCC (MHz) ISED (MHz) FCC (GHz) ISED (GHz)
0.96-1.24
0.090-0.110 0.361.24 0.96-1.427
0.495-0.505 1435-1.6265
2.1735-2.1905 1.6455-1.6465
3.020-3.026 1.660-1.710
4.125-4.128 1718817222
4.17725-417775 2223
4.20725-4.20775 2.312.39
5.677-5.683 2.48352.5
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 9.3-9.5
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
37.538.25 177214
73-74.6 22.01-23.12
748752 23.6-24.0
1‘182';_";3'24 108-138 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
399.9410
608-614

Frequencies in Bold text are specific for FCC or ISED, all other frequencies are common.
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

3.9 Band Edge Emissions (Radiated)
FCC Part 15.209

Test Results: Complies

Measurement Data:

Calculated field strength (dBuV/m) Limit Margin
2390 MHz 2483.5 MHz dB dB
Peak Detector 45.9 64.1 74 28.1 9.9
Average Detector 25.9 441 54 28.1 9.9

Average Detector values are calculated from Peak Values.

See attached plots.

Duty Cycle Correction Factor

Correction Factor = -20 x log(Burst Length / (Frame Length * Number of Hopping Channels))
=-20 xlog(2.91 /(3.76 * 20) dB = 28.25 dB

Maximum Allowed Correction Factor = 20 dB
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

@ *RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MH=z 45 .94 dBuv/m

Ref 110 dBuv/m *Att 10 dB SWT 2.5 ms 2.385817308 GHz

100 [ 2]

1 PK]

—90

—80
// Ps

60
// 3DB
ac

—40

—30

—20

10

Center 2.39 GH=z 3 MHz/ Span 30 MHz

Date: 18.JUN.2018 14:44:02

Band Edge, Lower, Peak, 2402 MHz

@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MH=z 64 .14 dBuv/m

Ref 110 dBuv/m *Att 20 dB SWT 2.5 ms 2.483500000 GHz

110

—100
1_PK]| t////
ranxce [ g

—80

o

Ps

—60

3DB

I \WWW-WMMM

—40

—30

—20

10

Center 2.4835 GHz 1 MHz/ Span 10 MH=z

Date: 18.JUN.2018 14:40:39

Band Edge, Upper, Peak, 2480 MHz
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TEST REPORT
FCC Part 15.247

N e m ko Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

3.10 Radiated Emissions, below 1GHz

FCC 15.205, 15.209
ISED RSS-GEN, Issue 5, Clause 8.9

Test Results: Complies

Measuring distance 3m.

Measured with EUT in Hopping Mode.

Measured values (QuasiPeak):

Frequency Polarization Height Azimuth Bandwidth Field Limit Margin
(MHz) (cm) (deg) (kHz) Strength QP (dBuV/m) (dB)
(dBuV/m
@3m)
101.8 VP 114 270 120 28.1 43.5 15.4
115.7 HP 284 324 120 31.5 43.5 12.0
200.0 HP 177 109 120 34.8 43.5 8.7
562.5 HP 196 144 120 38.5 46.0 7.5

See attached plots.

Requirements/Limit

FCC Part 15.209 @ frequencies defined in §15.205
ISED RSS-GEN Issue 5, clause 8.9 @ frequencies defined in clause 8.10
Radiated emission limit @3 meters
Frequency (MHz) Quasi Peak (pV/m) Quasi Peak (dBuV/m)
30-88 100 40.0
88 — 216 150 43.5
216 — 960 200 46.0
Above 960 500 54.0
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

@ *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz 38.03 dBpvV/m
Ref 87 dBpV/m *Att 20 dB SWT 235 ms 563.112000000 MHz
—70
LIEMIT CHECK PAHsS
FE3S [Fco
—50 TDF

rccis2do . s
o

. / M i .M|_vaWWZZB

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 27.JUN.2018 09:57:52

Radiated Emissions, 30 -1000MHz, HP, Hopping ON, Power over Ethernet

® *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kH=z 43 .22 dBpv/m
Ref 87 dBuvV/m *Att 20 d4dB SWT 235 ms 525.088000000 MH=z
[—70
LEMIT CHEELCK PAYS
- s0
[—50 TDF
1
I v
rccils2do s
*
o A ]
6DB

e

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 27.JUN.2018 09:55:46

Radiated Emissions, 30 -1000MHz, VP, Hopping ON, Power over Ethernet
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TEST REPORT
FCC Part 15.247
Report no.: 354306-2

( Nemko
IC ID: 216A-KXNT680

@ *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz

37.46 dBpvV/m

Ref 72 dBpvV/m *Att 20 dB SWT 100 ms 562.336000000 MHz
—70
LEMIT CHE[CK PAYS
1 PR eIl
—50 TDF

1 I me‘hhv

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 27.JUN.2018 09:12:22

Radiated Emissions, 30 -1000MHz, HP, Hopping ON, AC Adaptor

® *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz

38.76 dBuvV/m
Ref 72 dB]_]V/rn * Att 20 dB SWT 100 ms 562.336000000 MH=z
—70
LIMIT CHEECK PA4sS
- co
50 TDF

. ulll

Lu“ R B

10

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 27.JUN.2018 09:10:16

Radiated Emissions, 30 -1000MHz, VP, Hopping ON, AC Adaptor
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

3.11 Radiated Emissions, above 1GHz

FCC 15.205, 15.209
ISED RSS-GEN, Issue 5, Clause 8.9
Test Results: Complies

Measurement Data:

Radiated Emissions, 1-25 GHz
Measuring distance: 3m (1 —18 GHz)
1m (18 — 26 GHz)

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

Measured values:

Frequency Channel Polarization Max Peak Average Peak Margin Av Margin
(MHz) (dBuV/m) (dBuV/m) (dB) (dB)
4804 00 HP 50.6 30.6 23.6 23.6
4882 39 HP 51.1 31.1 229 229
4960 78 HP 49.3 29.3 24.7 24.7

All emissions are below the Average Limit even when measured with Peak Detector.
Average Values are calculated from Peak Values by Duty Cycle Correction Factor.
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 in clause 8.10
Radiated emission limit @3 meters
Frequency (MHz) AV (dBuV/m) Peak (dBpV/m)
Above 1 GHz 54.0 74.0
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@ *RBW 1 MHz
*VBW 3 MHz

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

Marker 1 [T1 ]
48.61 dBuvV/m

Ref 80 dBpV/m *Att 10 dB SWT 20 ms 2.557600000 GH=z
80
LfMIT EHECK pPAds
. =
1 PK]
== |
TDF
65
PA
Ps
60
—55
3DB
L so 1 Ac
y
n e o s g
PR MV N W
30
start 1 GHz 300 MHz/ Stop 4 GHz

Date: 18.JUN.2018 14:30:39

Radiated Emissions, 1000 -4000 MHz, ch00, HP

@ *RBW 1 MHz
*VBW 3 MHz

Marker 1 [T1 ]
47 .77 dBpvV/m

Ref 80 dBuvV/m * Attt 10 dB SWT 20 ms 2.557600000 GH=z
80
LIEMIT CHRECK PAdsS
- ==
1 PK]
o I I
TDF
~65
a
PS
=60
=55
3DB

30

start 1 GHz 300 MH=z/

Date: 18.JUN.2018 14:28:44

Radiated Emissions, 1000 -4000 MHz, ch00, VP

Nemko Norway, Instituttveien 6, Kjeller, Norway

Stop 4 GHz

Page 41 (54)
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FCC Part 15.247
Nem ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MH=z 46 .47 dBuv/m
Ref 87 dBuv/m * Attt 10 dB SWT 20 ms 2.596000000 GH=z
80
LIEMIT CHRECK PA4sS
s Ea
1 PK]
Es= |
TDF
~65
Pa
PS
=60
=55
3DB
5o ac
1
a5 ||T
30
Start 1 GH=z 300 MH=z/ Stop 4 GH=z
Date: 18.JUN.2018 14:26:16
Radiated Emissions, 1000 -4000 MHz, ch39, HP
® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 45.78 dBuv/m
Re f 87 dBuvV/m * Attt 10 dB SWT 20 ms 1.885600000 GH=z
80
LIEMIT CHECK PAYS
. Ea
=70
TDF
—65
PA
PS
=60
~55
3DB
5o ac
30
Start 1 GH=z 300 MH=z/ Stop 4 GH=z

Date: 18.JUN.2018 14:24:21

Radiated Emissions, 1000 -4000 MHz, ch39, VP
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®

*RBW 1 MHz
*VBW 3 MHz

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

Marker 1 [T1 ]
45.58 dBpv/m

Ref 80 dBpV/m * Attt 10 dB SWT 20 ms 2.610400000 GH=z
80
LIEMIT CHRECK PA4sS
. [
1 PK]|
roce: I
TDF
—65
oa
PS
=60
=55
3DB
5o ac
1
30
Start 1 GH=z 300 MH=z/ Stop 4 GH=z

Date: 18.JUN.2018 14:35:51

Radiated Emissions, 1000 -4000 MHz, ch78, HP

Ref 80 dBupv/m

* Attt

10 d4de

*RBW 1 MHz
*VBW 3 MHz
SWT 20 ms

Marker 1 [T1 ]
47 .27 dBupv/m
1.864000000 GHz

80

—75

LEMIT [

CK PAYS

—70

TDF

—65

PA

—60

—55

3DB
ac

—50

30

start 1 GHz

Date: 18.JUN.2018 14:33:55

300 MHz/

Radiated Emissions, 1000 -4000 MHz, ch78, VP
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FCC Part 15.247
Nem ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MH=z 51 .15 dBuv/m

Ref 80 dBuvV/m * Attt 10 4B SWT 90 ms 17.730000000 GH=z
80
LIEMIT CHECK PAHsS
75 ==
1P |,
MAXH
EEET <[ <o
== =
6o LNA
—55
1
3 r,‘l\n
6DB

e — A

%
|
|

—25

20

Start 3 GHz 1.5 GHz/ Stop 18 GH=z

Date: 27.JUN.2018 13:14:58

Radiated Emissions, 3000 -18000 MHz, ch00, HP

@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MH=z 50 .98 dBuv/m

Ref 80 dBuvV/m * Attt 10 4B SWT 90 ms 17.532000000 GH=z
80
LIEMIT CHECK PAHsS
75 ==
1P |,
MAXH
EEETY - <°
== o
6o LNA
—55

e Au\.'/\,u I’JV\M v “

s A T i gy

—25

20

Start 3 GHz 1.5 GHz/ Stop 18 GHz

Date: 27.JUN.2018 13:13:03

Radiated Emissions, 3000 -18000 MHz, ch00, VP
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FCC Part 15.247
Nem ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

@ *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MH=z 51.50 dBuv/m
Ref 80 dBuvV/m *Att 10 dB SWT 90 ms 17.616000000 GH=z
80
LEMIT CHEELCK PAHS
7 e
1ex |,
MAXH
B [ ©
axs] wE
[ 60 LNA
[— 5
.
6DB
\ ac
T NW
oyt w
i
—2
20
Start 3 GH=z 1.5 GHz/ Stop 18 GH=z
Date: 27.JUN.2018 13:08:09
Radiated Emissions, 3000 -18000 MHz, ch39, HP
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 51.14 dBuv/m
Re f 80 dBuvV/m * Attt 10 d4de SWT 90 ms 17.586000000 GH=z
80
LIEMIT CHECK PAYS
e [ ~ |
1ex ||,
MAXH
B ~[°°
raax] wE
60 LNA
—5SS
1
v
—50

—45

20

Start 3 GHz 1.5 GHz/ Stop 18 GHz

Date: 27.JUN.2018 13:05:48

Radiated Emissions, 3000 -18000 MHz, ch39, VP
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®

*RBW 1 MHz
* VBW 3 MHz

Ref 80 dBuvV/m *Att 10 dB SWT 90 ms

Marker 1

1

7.

[T1 1]

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

50.97 dBpvV/m

742000000 GHz

80
LEMIT CHE[CK PAYS

—75

1 PK

—70
MAXH

EEET <[ <o

—60

—55

—50

—45

Aot

5

1AMy
g

20

start 3 GHz 1.5 GHz/

Date: 27.JUN.2018 13:19:58

Radiated Emissions, 3000 -18000 MHz, ch78, HP

* RBW
* VBW
SWT

1 MHz
3 MHz
90 ms

@

Ref 80 dBuvV/m * Attt 10 de

Marker 1

Stop 18 GHz

[T1 1]
50.93 dBpV/m

80
LIIMIT CHEJCK PAds

—75

—70

EmET <[ o°

—60

—55

—50

—45

FCC1l5
—a

| -5 PO A

rAAfMNm

s

—25

20

start 3 GHz 1.5 GHz/

Date: 27.JUN.2018 13:18:05

Radiated Emissions, 3000 -18000 MHz, ch78, VP
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MH=z 51 .38 dBuv/m

Ref 80 dBuvV/m * Attt 10 4B SWT 90 ms 17.634000000 GH=z
80
LIEMIT CHECK PAHsS
75 ==
1P |,
MAXH
EEET <[ <o
=== o
6o LNA
—55
1

50 M
6DB
—a5 ¥ ac

40 ‘%M

20

Start 3 GHz 1.5 GHz/ Stop 18 GH=z

Date: 27.JUN.2018 12:51:14

Radiated Emissions, 3000 -18000 MHz, Hopping, HP

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MH=z 50.82 dBuv/m
Ref 80 dBuvV/m *Att 10 d4dB SWT 90 ms 17.628000000 GH=z
80
LEMIT CHEELCK PAHsS
7 E
1ex | o,
MAXH
BT - [©
raxs] e
[—60 LNA
-
1
[—50
6DB

il N I b AWW
M, u.WM*MWNW““ L

20

Start 3 GHz 1.5 GHz/ Stop 18 GH=z

Date: 27.JUN.2018 12:46:39

Radiated Emissions, 3000 -18000 MHz, Hopping, VP
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@ *RBW 1 MHz
VBW 3 MHz

Ref 87 dBuvV/m *Att 10 dB SWT 50 ms

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

Marker 1 [T1 ]
61.83 dBuV/m
24.833333333 GHz

—85

—80
1 PK]

—75

—70

—65

%M NWMMMWW

1
3 1 |I1AAJA STDWPPIYAL
WG W ¥

—55

3DB
ac

—50

—45

—40

—35

—30

sSstart 18 GHz 800 MHz/

Date: 27.JUN.2018 14:07:52

Pre-scan, 18000 -26000 MHz, ch39, Peak

@ *RBW 1 MHz
*VBW 3 kHz

Ref 87 dBuvV/m *Att 10 dB SWT 2.15 s

Stop 26 GHz

Marker 1 [T1 ]
49.63 dBuvV/m
25.756410256 GHz

—80
1 PK]

—75

—70

—65

—60

3DB

—45 \va=i Vi

Center 22 GHz 800 MH=z/

Date: 27.JUN.2018 14:09:40

Pre-scan, 18000 -26000 MHz, ch39, Av
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MARKER 1 *RBW 1 MHz
4.804128205 GH=z VBW 3 MH=z
Ref 78 dBpV/m *Att 10 dB SWT 20 ms

Marker

a

1 [T1

50.60 dBpvV/m
.804128205 GHz

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

—75

—70
1 PK]

—65

—60

—55

h @
'

—50 W/'W

VW[ zoB

ac

—20

Center 4.804 GHz 1 MH=z/

Date: 27.JUN.2018 14:53:46

Radiated Emissions, 4804 MHz, ch00, Pk, Max

@ *RBW 1 MHz
VEBW 3 MHz

Ref 78 dBpV/m *Att 10 dB SWT 20 ms

Marker

a

Span

1 [T1

10 MH=z

51.05 dBpv/m
.882304487 GHz

—75

—70
1 PK]

—65

—60

—55

=50 \\‘IN
- gy,

AT

P AORSTORY| =0s

ac

—40

—35

—30

—25

—20

Center 4.882 GHz 1 MH=z/

Date: 27.JUN.2018 14:49:00

Radiated Emissions, 4882 MHz, ch39, Pk, Max
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680
MARKER 1 * RBW 1 MH=z Marker 1 [T1 1

4.959647436 GH=z VBW 3 MHz 49.29 dBuvV/m
Ref 78 dBpV/m *Att 10 dB SWT 20 ms 4.959647436 GHz

—75

—70
1 PK]

—65

—60

—55

e

I Ml
WORAIUTI T TR A AR AT ol s g ]| 222

ac

—40

—35

—30

—25

—20

Center 4.96 GH=z 1 MHz/ Span 10 MH=z

Date: 27.JUN.2018 14:54:35

Radiated Emissions, 4960 MHz, ch78, Pk, Max
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TEST REPORT

FCC Part 15.247
Ne m ko Report no.: 354306-2
FCC ID: ACJ96NKX-NT680

IC ID: 216A-KXNT680

4 Measurement Uncertainty

Measurement Uncertainty Values

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

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

No. | Model Description Manufacturer Asset no. Cal. date | Cal. Due
1 FSW40 Spectrum Analyzer Rohde & Schwarz LR 1690 2018.01 2019.01
2 ESU40 Measuring Receiver Rohde & Schwarz LR 1639 2018.03 2019.03
3 6HC3000/18000 Highpass Filter Trilithic LR 1614 cou
4 310 Preamplifier Sonoma Instrument LR 1686 2017.08 2018.08
5 317 Preamplifier Sonoma Instrument LR 1687 2017.08 2018.08
6 8449A Pre-amplifier Hewlett Packard LR 1322 2017.08 2018.08
7 6812B AC Power Source Agilent LR 1515 COou
8 3115 Horn Antenna EMCO LR 1330 2016.10 2021.10
9 3117-PA Horn Antenna with EMCO LR 1717 2017.12 2018.12
Preamp
10 JB3 BiLog Antenna Sunol N-4525 2017.11 2020.11
11 638 Antenna Horn Narda LR 1480 2010.06 2020.06
12 | Model 87 V Multimeter Fluke N-4669 2016.10 2018.10
13 | ST8/SMAM/Nm/36 RF Cable Suhner LR 1630 Cou
14 Prosafe FS108P 10/100 Switch with PoE | Netgear SN: 2HK11B3WO00AB8 | N/A
COU = Calibrate on use
Test Software List
Description Manufacturer Model Version
EMC Software for Conducted tests Rohde & Schwarz EMC32 10.20.01
EMC Software for Radiated tests Rohde & Schwarz EMC32 10.20.01
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6 BLOCK DIAGRAM

6.1 Power Line Conducted Emission

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

Shielded Room

EUT

LISN

Test Receiver

6.2 Test Site Radiated Emission

EUT

Anechoic Chamber

Non-conducting
support on Turntable,
H=0.8m

Ground Plane

Antenna
H=1-4m

Test Receiver

Shielded Room

All tests below 1 GHz were performed at 3m with ground plane. The EUT was placed on the stand at 0.8m height.

Tests above 1 GHz were performed with the space between the EUT and the antenna covered by absorbers. The EUT
was placed on a 1.5m high stand. Tests from 1 GHz to 18 GHz were performed @3m distance. Tests above 18 GHz

were performed @1m distance.

The antenna was raised from 1 to 4m and the turntable rotated from 0 to 360 degrees to maximize any emissions found.
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Revision history

TEST REPORT

FCC Part 15.247

Report no.: 354306-2

FCC ID: ACJ96NKX-NT680
IC ID: 216A-KXNT680

Version Date Comment Sign
1.0 2018.07.16 First edition FS
1.1 2018.07.18 Corrected version info FS
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