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1 INFORMATION

1.1 Test Item

TEST REPORT
FCC Part 15.247

Report no.: 297372-3
FCC ID: ACJ96NKX-TGL460

Name :

Panasonic

FCCID:

ACJ96NKX-TGL460

Industry Canada ID :

216A-KXTGL490

Model/version : KX-TGL460
KX-TGL490C

Serial number : /

Hardware identity and/or version: PNLB2573xx

Software identity and/or version : SW302

Frequency Range :

2402 — 2480 MHz

Number of Channels :

Minimum 20 and Maximum 79 (Adaptive Frequency Hopping)

Operating Modes :

Bluetooth Headset Mode

Type of Modulation :

Digital (GFSK)

User Frequency Adjustment :

None

Conducted Output Power :

0.0076 Watts (Peak)

Type of Power Supply :

AC Adaptor Model PNLV226

Antenna Connector : None
Antenna Diversity Supported : No
Desktop Charger : N/A

Description of Test Item

The EUT is a Bluetooth Module in a DECT Base station.

The BT module in KX-TGL460 is identical to the BT Module in KX-TGE270 (FCC ID: ACJ96NKX-TGE270),
all conducted test results are from Nemko Test Report No: 248567-3 for KX-TGE270.

The models KX-TGL460 and KX-TGL490C are identical.

Exposure Evaluation

The EUT is designed tabletop or wall mounting and the user manual contains text that it shall be mounted
with a separation distance of at least 20 cm from any persons. For the purposes of exposure evaluation this
EUT is a mobile or fixed device. MPE Calculation at 20 cm satisfying FCC requirements is submitted as a

separate document.

The EUT is exempted from RF Exposure Evaluation to Industry Canada requirements since the output power
complies with the power levels of section 2.5.2 of RSS-102 Issue 5.
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

1.2 Test Environment

121 Normal test condition
Temperature: 20.2-22.6°C
Relative humidity: 22.1-35.0%
Normal test voltage: 120V AC, 60 Hz

The values are the limit registered during the test period.

1.3 Test Engineer(s)

Frode Sveinsen / Thomas Danglé

14 Test Equipment

See list of test equipment in clause 5.
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

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 1.

Tests were performed in accordance with ANSI C63.4-2014 and ANSI C63.10-2013.
Radiated tests were made 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

THIS TEST REPORT APPLIES ONLY TO THE ITEM(S) AND CO NFIGURATIONS 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.: 297372-3

FCC ID: ACJ96NKX-TGL460

Name of test FCC Part 15 RSS-247 Issue 1, | Result
reference RSS-GEN Issue 4
reference
Supply Voltage Variations 15.31(e) 6.11 (RSS-GEN) Complies
Number of Operating Frequencies 15.31(m) 5.1 (6) Complies
Antenna Requirement 15.203 8.3 (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 (4) Complies®
Pseudorandom Hopping Algorithm 15.247(a)(1) 5.1 (3) Complies®
Time of Occupancy 15.247(a)(2)(iii) 5.1 (5) Complies®
Occupied Bandwidth 15.247(a)(1) 5.1(7) Complies®
Minimum 6 dB Bandwidth 15.247(a)(2) 5.2 (1) N/A?
Peak Power Output 15.247(b) 5.4 (5) Complies®
Power Spectral Density 15.247(d) 5.2 (2) 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)

1 Not applicable for FHSS equipment

2 The tested equipment has integrated antennas only
3 All Conducted test results are from Nemko Test report No 248567-3 an were tested on KX-TGE270

2.3 Description of modification for Modification Fi

Not applicable.

2.4 Comments

ling

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.

All ports were populated during spurious emission measurements.

2.5 Family List Rational

Not Applicable.
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

3 TEST RESULTS

3.1 Power Line Conducted Emissions

Para. No.: 15.207 (a)

Test Performed By: Thomas Danglé Date of Test: 11-N  ov-2015
Measurement procedure: ANSI C63.4-2014 using 50  nH/50 ohms LISN.
Test Results: Complies.
Measurement Data: See attached graph, (Peak detecto ).

Highest measured value (L1 and N):

Frequency Level Af Limit Margin Det  Position Verdic t
[MHz] [dBuV] [dB] [dBuV] [dB] [Pass/Fail]
0.320000 37.90 10.50 59.70 21.80 QP L1 Pass
1.255000 28.50 10.40 56.00 27.50 QP L1 Pass
1.995000 32.70 10.40 56.00 23.30 QP L1 Pass
2.735000 34.30 10.40 56.00 21.70 QP L1 Pass
2.845000 34.00 10.40 56.00 22.00 QP L1 Pass
4.390000 35.50 10.50 56.00 20.50 QP L1 Pass
4.710000 35.30 10.50 56.00 20.70 QP L1 Pass
0.160000 13.00 10.70 55.50 42.50 AV N Pass
0.320000 28.00 10.50 49.70 21.70 AV L1 Pass
0.340000 14.40 10.50 49.20 34.80 AV N Pass
0.545000 18.30 10.20 46.00 27.70 AV L1 Pass
0.675000 19.90 10.20 46.00 26.10 AV L1 Pass
0.865000 19.70 10.30 46.00 26.30 AV L1 Pass
1.100000 19.90 10.40 46.00 26.10 AV L1 Pass
1.255000 19.40 10.40 46.00 26.60 AV L1 Pass
1.995000 23.00 10.40 46.00 23.00 AV L1 Pass
2.735000 24.70 10.40 46.00 21.30 AV L1 Pass
2.845000 24.30 10.40 46.00 21.70 AV L1 Pass
4.390000 25.90 10.50 46.00 20.10 AV L1 Pass
4.710000 25.60 10.50 46.00 20.40 AV L1 Pass
6.290000 18.30 10.60 50.00 31.70 AV L1 Pass
8.745000 12.50 10.60 50.00 37.50 AV L1 Pass
16.275000 18.30 10.80 50.00 31.70 AV L1 Pass
18.000000 20.20 10.80 50.00 29.80 AV L1 Pass
19.770000 14.70 10.80 50.00 35.30 AV L1 Pass
20.350000 11.60 10.90 50.00 38.40 AV L1 Pass
20.775000 9.60 10.90 50.00 40.40 AV L1 Pass
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460
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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: 923.1 kHz
20 dB BW of hopping channel, 2441MHz: 921.1 kHz
20 dB BW of hopping channel, 2480MHz: 921.1 kHz

See attached plots

Requirement:

TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

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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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

Channel Separation

20dB Bandwidth, 2402 MHz
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

20dB Bandwidth, 2441 MHz

20dB Bandwidth, 2480 MHz
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

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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Occupancy Time

Para. No.: 15.247 (a)(1)(iii)

Test Results:  Complies

Measurement Data:

TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

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

75.0 ms (20 ch)

296.25 ms (79 ch)

Time of Occupancy (20 and 79 ch mode)

309.3 ms

20 Ch Mode:

Time between RF burst on same channel: 3.75 x 20 ms = 75.0 ms

Time of occupancy: (2.90 x 400 x 20) / 75.0 = 309.3 ms

79 Ch Mode:

Time between RF burst on same channel: 3.75 x 79 ms = 296.25
Time of occupancy: (2.90 x 400 x 79) / 296.25 = 309.3 ms

See attached graph.

Requirements:

ms

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

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

Burst Length DH1

Burst Length DH3
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

Burst Length DH5
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

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

Test Results:  Complies

Measurement Data:

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

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

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 requirements for Digital Transmission Systems.

No requirement for 99% BW, reported for information only.
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

RF Channels in Use, 79 Ch

RF Channels in Use, 20 Ch, Low
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

RF Channels in Use, 20 Ch, Mid

RF Channels in Use, 20 Ch, High
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TEST REPORT

FCC Part 15.247
Report no.: 297372-3
FCC ID: ACJ96NKX-TGL460

3.5 Peak Power Output

Para. No.: 15.247 (b)
Test Results: Complies

Measurement Data:

2402 MHz 2441 MHz 2480 MHz
Peak Power (dBm) 7.3 8.4 8.8
Peak Power (Watts) 0.0053 0.0069 0.0076
Field Strength (dBuVv/m) 101.1 102.5 101.1
EIRP, Calculated (Watts) 0.0038 0.0054 0.0039
Antenna gain (dBi) -1.4 -1.0 -2.9

Antenna gain = 10*log(EIRP/Conducted power) dBi

EIRP is calculated from measured field strength by the formulas in KDB 412172 D01 Determining ERP and EIRP v02.

See attached plots

Detachable antenna? [ Yes X No
If detachable, is the antenna connector non-standard? [ Yes O No

Type of antenna connector: N/A

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
For Digital Transmission Systems in the 2400 - 2483.5 MHz band: 1 Watt

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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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

Conducted Power, 2402 MHz
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

RBW 3 MHz Marker 1 [T1]
VBW 10 MHz 101.06 dBpVv/ 0
Ref 117 dBuv/m * Att 10 dB SWT 3.5 ms 5.608974 s
—110
L
1P Kp4
MAX 100 TRG
—90 TDF
—80 PS
TRCO-0-9ldDx
76 FRG&-69-81dB
—60 3CB
AC
—50
—40
—30
—20
Center 2.402 GHz 350 ps/

Date: 26.0CT.2015 13:03:49

Radiated Power, 2402 MHz (VP)
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

Conducted Power, 2441 MHz
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TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

RBW 3 MHz Marker 1 [T1]
* VBW 3 MHz 102.54 dBuv/ n
Ref 110 dBuv/m * Att 10dB SWT 3.5 ms 5.608974 us

110
L

[ 100

MAX TRG

TDF

B
b
()
o]
D
j

J

b

80

PS

10

Center 2.441 GHz 350 ps/

Date: 26.0CT.2015 13:27:47

Radiated Power, 2441 MHz (VP)

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 23 (57)



TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

Conducted Power, 2480 MHz
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MARKER 1
5. 608974359 us

Ref

110 dBpV/m

At

10dB

TEST REPORT

FCC Part 15.247

Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

RBW 3 MHz Marker 1 [T1]
VBW 10 MHz 101.11 dBpVv/ n
SWT 3.5 ms 5.608974 us

110
L

ElOG

TRG

TDF

TRG 77.1

dB*

PS

10

Center 2.48 GHz

Date: 26.0CT.2015 13:49:57

Radiated Power, 2480 MHz (VP)
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3.6 Spurious Emissions (Radiated)

Para. No.: 15.247 (c)
Test Results: Complies
Measurement Data:

Band-Edge Spurious Emissions

TEST REPORT
FCC Part 15.247
Report no.: 297372-3

FCC ID: ACJ96NKX-TGL460

Measured field strength (dBpV/m) Limit Margin

2390 MHz 2483.5 MHz dBuVv/m dB
Peak Detector 44.3 58.6 74 29.7 154
Average Detector 24.3 38.6 54 29.7 154

Average Detector values are measured with Peak Detector and corrected for Duty Cycle.

See attatched plots.

Duty Cycle Correction Factor Calculation:

Duty Cycle = slot length / (frame length * number of hopping channels)

Duty Cycle Correction factor = -20 x log(Duty Cycle) > 20 dB

Maximum Duty Cycle Correction Factor according to Pa ra 15.35 (b): 20 dB

RF conducted power to 25 GHz see attached plots.
Maximum RF level outside operating band:

RF ch 00: >50 dB/C, margin >30 dB

RF ch 39: >50 dB/C, margin >30 dB

RF ch 78: >50 dB/C, margin >30 dB
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