900 MHz / 2.4 GHz Spread Spectrum Cordless Telephone System

Panasonic Model KX-TG210 Series
FCC ID: ACJ96NKX-TG210

Certelecom Laboratories Inc.

“— Safery - EMI - Telecom - 150 Guide 25
ENGINEERING TEST REPORT

ON:
THE PANASONIC CANADA INC.
9.4 GHz SPREAD SPECTRUM CORDLESS TELEPHONE"

IN ACCORDANCE WITH:
FCC PART 15, SUBPART B
RADIO RECEIVERS

PROJECT NO.: 8R00161
TESTED FOR:

PANASONIC CANADA INC.
5770 AMBLER DRIVE
MISSISSAUGA, ONTARIO
L4W 2T3

TESTED BY:

CERTELECOM LABORATORIES INC.
3325 RIVER ROAD, R.R. 3
OTTAWA, ONTARIO K1V 1H2

B MAY 1998

This document contains 22 pages including this one.

Certelecom Laboratories Inc. authorizes the above named company 10 reproduce this report provided it is
irety and for use by the company’s employees only.

reproduced in its entL
reliance on or decisions to be made based on it,

aboratories Inc. accepts no responsibility for
ctions based on this report.

Any use which a third party makes of this report, or any
are the responsibility of such third parties. Certelecom L
damages, if any, suffered by any third party as a result of decisions made or 2

This report applies only to the items tested.

012997

o



KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART B
RADIO RECEIVERS
PROJECT NO.: 8RO0161

FEQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone

DESCRIPTION OF EQUIPMENT:

MODEL NO.: KX-TG210
SERIAL NO.: None
GENERAL:

These test were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 15, Subpart B requirements for Radio Receivers.

The equipment was tested for conducted emissions from 0.45 MHz to 30 MHz using a 50
microhenry line impedance stabilization network (L.1.S.N.) as described in ANSI (C63.4-1992.
Peripheral equipment was also operated through a 50 microhenry L.I.S.N.

The equipment was tested for radiated emissions in accordance with the requirements of FCC
Part 15, Subpart B. Frequencies were initially identified in a large shielded room. Amplitude
measurements were made on an outdoor Open Area Test Site. Details of the outdoor site are on
file with the FCC.

ABSTRACT:

NAME OF TEST PARA. NO. RESULTS
Powerline Conducted Emissions 15.107(a) Complies
Radiated Emissions 15.109(a) Complies

THIS TEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE. None

TESTED BY: ‘*{M fm DATE: © LD sere 798
Kevin Carr, Technologist
APPROVED BY: /? //c-/ff_,«w DATE: €2 Jo ~e [ 70e

Tom Tidwell, Senior Technologist

Page 2 of 22




KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART B

RADIO RECEIVERS
PROJECT NO.: 8ROO161

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone

EQUIPMENT DETAILS

Type of Equipment:
Manutacturer:
Model No.:

Serial No.
Frequency Range:

No. of Channels:

Operating Frequency(ies) of Sample:

Crvstal Frequency(ies):

Primarv Power Requirement:

Bandwidth and Emission Designator:

Cordless Telephone
Panasonic

KX-TG210

None

909.64 MHz to 920.8 MHz
32

909.64 MHz to 920.8 MHz

120 VAC. 60 Hz to 12 Vdc

1.6 MHz, F1D
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART B
RADIO RECEIVERS

PROJECT NO.: 8R00161
EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone

THEORY OF OPERATION

The Panasonic KX-TG210 Cordless Telephone utilizes direct sequence spread spectrum
modulation techniques. The base unit transmits in the frequency range of 2402.08 MHz to
2481.44 MHz and receives between 909.64 MHz to 920.8 MHz. The handset transmits between
909.64 MHz and 920.8 MHz. The base unit can be used as a stand alone entity by utilizing the

built in microphone.
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART B
RADIO RECEIVERS
PROJECT NO.: 8RO0161

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone

JUSTIFICATION

The E.U.T. was configured for testing as per typical installation. Position and bundling of cables
were investigated to establish maximum amplitude of emissions.

The following combinations were investigated to establish worst case configuration:
(1) Base Station antenna up.

(2) Base Station antenna parallel to table top.

EXERCISE PROGRAM

The E.U.T. exercise program used during radiated and conducted testing was designed to
exercise the various system components in a manner similar to typical use.

Exercise mode:

(1) Customer supplied test mode.
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART B
RADIO RECEIVERS

PROJECT NO.: 8R00161
EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone

EQUIPMENT MODIFICATIONS

To achieve compliance the following change(s) were made by (Certelecom) (customer) during
compliance testing:

(D
(2)

€) \o

)

(5) &
&
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART B
RADIO RECEIVERS

PROJECT NO.: 8RO01L61
EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone

Equipment Configuration List:

Item | Description FCC ID: Model No. Serial. Rev.
(A) | Base Unit None KT-TG210 None
(B) | Handset None KT-TG210 None
(C) | Headset None KT-1TG210 None
(D) | AC To DC Converter None None None

Inter-connection Cables
None

Configuration of the Equipment Under Test (E.U.T)

(A)

N
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KTL - Certelecom L.aboratories Inc. FCC PART 15, SUBPART B
RADIO RECEIVERS
PROJECT NO.: 8R00161

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone

NAME OF TEST: Powerline Conducted Emissions PARA. NO.: 15.107(a)
TESTED BY: Kevin Carr DATE: April 17, 1998
TEST CONDITIONS: Standard Temperature and Humidity:

Standard Test Voltage:

MINIMUM STANDARD: The RF energy fed back into the power lines shall not
exceed 48 dBuV on any frequency berween 0.45 MHz and

30 MHz inclusive.

TEST RESULTS: Complies. See attached graphs.
MEASUREMENT DATA:  See attached graphs.

Measurements were made using a spectrum analyzer with 10 kHz RBW, Peak detector. Any
emissions that are close to the limit are measured using a test receiver with 10 kHz bandwidth,

CISPR Quasi-Peak detector,

Broadband emissions are identified by switching the receiver detector function from Quasi-Peak
10 Average. If the amplitude of the emission drops by 6 dB or more then the emission is
classified as broadband and the Quasi-Peak level 1s reduced by a factor of 13 dB.
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART B
RADIO RECEIVERS
PROJECT NO.: 8R00161

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone

NAME OF TEST: Radiated Emissions PARA. NO.: 15.109(a)
TESTED BY: Kevin Carr DATE: May 14, 1998
TEST CONDITIONS: Outdoor Range
Standard Test Voltage
MINIMUM STANDARD:
Frequency(VHz) Field Strength(dBpV/m @3m)
30-88 40.0
88 - 216 43.5
216 - 960 46.0
Above 960 54.0
TEST RESULTS: Complies. The worst-case emission level is 34.8 dB uV/m@ 3m

at 863.28 MHz. Thisis 11.2dB below the specification limit.

VIEASCUREMENT DATA: See attached table.

The equipment was prescanned in a shielded room using a spectrum analyzer and broadband
antenna. A list of frequencies was compiled for investigation in the open field. The equipment
was then moved to an open area test site where amplitude measurements wWere made at a distance
of 3 meters. The bandwidth was set to 120 kHz and the detector function was CISPR Quasi-
Peak. Any emission within 6 dB of the specification limit is re-measured using a reference tuned

dipole antenna per ANSI C63.4.
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KTL - Certelecom Laboratories Inc. ECC PART 15, SUBPART B
RADIO RECEIVERS
PROJECT NO.: 8R00161

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone

NAME OF TEST: Radiated Emissions PARA.NO.: 15.109(a)
TESTED BRY: Kevin Carr DATE: May 14, 1998
TEST CONDITIONS: Outdoor Range

Standard Test Voltage

MINIMUM STANDARD:  Equipment manufactured or imported before June 23, 1999
is permitted the following limits.

Frequency(MHz) Field Strength( pV/m@3m)
30-70 320(50.1 dBpV/m)
70 - 130 500(54.0 dBupV/m)
130-174 500 - 1500
174 - 260 1500(63.5 dBuY/m)
260 - 470 1500 - 5000(linear interpolation)
Above 470 5000(74.0 dBpV/m)
TEST RESULTS: Complies. The worst-case emission level is 34.8 dBuV/m @ 3m

at 863.28 MHz. This is 39.2 dB below the specification limit.

MEASUREMENT DATA: See attached table.

The equipment was prescanned in a shielded room using a spectrum analyzer and broadband
antenna. A list of frequencies was compiled for investigation in the open field. The equipment
was then moved to an open area test site where amplitude measurements were made at a distance
of 3 meters. The bandwidth was set to 120 kHz and the detector function was CISPR Quasi-
Peak. Any emission within 6 dB of the specification limit is re-measured using a reference tuned

dipole antenna per AN SIC63.4.
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KTL - Certelecom Laboratories Inc. ECC PART 15, SUBPART B
RADIO RECEIVERS
PROJECT NO.: 8RO0DI161

EQUIPMENT. 2.4 GHz Spread Spectrum Cordless Telephone

Prescan Data

Project Number 8r00161 2
Project Filename : 8R1612B.LST
Date - April 17, 1998
Start Frequency : 30 MHz

Stop Frequency 1000 MHz
Display Line Value: 25 (30-300 MHz), 20 (300-1000MHz) dBuV

Vertical Prescan

Top Emissions below 300 MHz from the vertical prescan list:
Full Emission List below 300 MHz:
Top Emissions above 300 MHz from the vertical prescan list:

Full Emission List above 300 MHz:

Top Emissions below 300 MHz from the horizontal prescan list:
Full Emission List below 300 MHz:
Top Emissions above 300 MHz from the horizontal prescan list:

Full Emission List above 300 MHz:
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART B
RADIO RECEIVERS
PROJECT NO.: 8R0O0161

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone

BLOCK DIAGRAMS
POWERLINE CONDUCTED EMISSIONS

$HIELDED ROOM

EMI
FILTERS

E.U.T. L1S.N. LISVAC

SPECTRUM
ANALYZER

PLOTTER

TEST SITE FOR RADIATED EMISSIONS

3 METERS
-
) SEARCH
ANTENNA —> T
. NON-CONDUCTING VARIABLE
0.8 MjTER EUT / TURNTABLE SEARCH
-~ K HEIGHT
= i
[T

>
TO TEST RECEIVER/SPECTRUM
ANALYZER

For Super Regenerative Receivers the receiver was activated using a tuned dipole antenna fed
with a CW signal. The frequency of the activating signal is adjusted to obtain worst-case field
strength of the EUT oscillator emission.

- The spectrum was searched to the 10™ harmonic of the fundamental frequency.
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KTL - Certelecom Laboratories Inc. FCC PART 135, SUBPART B
RADIO RECEIVERS

PROJECT NO.: 8R00161
EQUIPMENT: 2.4 GH:z Spread Spectrum Cordless T elephone

TEST EQUIPMENT LIST
Equipment List - Conducted Emissions - Shielded Room #2
CAL Equipment Manpufacturer Model # | Serial/Asset # Last Cal. Next Cal.
Cycle
1Year LISN Tegam 95300-50 | T-128556 July 24/97 July 24/98
Plotter Hewlent-Packard 7470A 2210A08836 N/A N/A
Equipment List - Radiated Emissions
CAL Eguipment Manufacturer Model # | Serial/Asset # Last Cal. Next Cal.
Cycle
Biconilog Antenna EMCO 3143 9404-103%9 NCR NCR
1Year Receiver Rohde & Schwarz ESVP 892661/014 Mar. 31/98 Mar. 31/99
| Year Biconical (1} Antenna EMCO 3109 9204-2708 July 11/97 July }1/98
2 Year Horn Antenna EMCO 3115 4336 Oct. 30/97 Oct. 30/99
! Year Log Periodic Antenna EMCO LPA-25 1141 July 10/97 July 10/93

Note: NiA = Not Applicable
NCR = No Cal Required
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Panasonic Model KX-TG210 Series

900 MHz / 2.4 GHz Spread Spect
m FCC ID. ACJ96NKX13TG210pec rum Cordless Telephone System
— Certelecom Laboratories Inc.
— Saren: - EMT - Telecom - ISO Guide 23

W
ENGINEERING TEST REPORT
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IN ACCORDANCE WITH:
FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
2400 - 2483.5 MHz

PROJECT NO.: 8R00161.1

TESTED FOR:

PANASONIC CANADA INC.
5770 AMBLER DRIVE
MISSISSAUGA, ONTARIO
LaW 2T3

TESTED BY:

i CERTELECOM LABORATORIES INC.
3325 RIVER ROAD,R.R. 5
OTTAWA, ONTARIO K1V 1H2

MAY 1998

This document contains 33 pages including this one.

Inc. authorizes the above named company to reproduce this report provided it is reproduced in its

Certelecom Laboratories
entirery and for use by the company’s employees only.

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. Certelecom Laberatories fnc. accepts no responsibility for damages, if any, suffered by any third party as a
result of decisions made or actions based on this report.

This report applies only to the items tested.

03:19/97



KTL - Certelecom L.aboratories Inc. ECC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R00161.1

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

EQUIPMENT DESCRIPTION:

MODEL NO.: KX-TG210
SERIAL NO.: None
GENERAL:

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with Part 15, Subpart C Paragraph 135.247 for Direct Sequence Spread Spectrum
devices.

ABSTRACT:

Based on the data contained in this report, the E.U.T. complies with the standards set forth in
FCC Part 15.247 for direct sequence transmitters.

THIS TEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE. - None

TESTED BY: me. ‘é« DATE: O e 97§

Kevin Carr, Technologist

- - //V ) 7-'/‘ - .
APPROVED BY: /w*M DATE: 72 Joan€ (768

Tofn Tidwell. Senior Technologist
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KTL - Certelecom Laboratories Inc.

FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R00161.1

EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Base

SUMMARY OF TEST DATA

NAME OF TEST PARA. NO. SPEC. MEAS. RESULT
Powerline Conducted Emissions 15.207(a) 48 dBuV 20 dBpV Compiies
Occupied Bandwidth 15.247(2)(2) >300kHz 1.6 MHz Complies
Peak Power Output 15.247(by | watt 358 dBm Complies
Spurious Emissions 15.247(c) -20 dBe Plot Complies
(Band Edge Antenna Radiated)
Spurious Emissions 15.247(c) Table Chart Complies
(Radiated) 15.209(a)
Transmitter Power Density 15.247(d) < +8 dBm -16.1 dBm Complies
Processing Gain 15.247(e) > 10dB Cust. Data Complies

FOOTNOTES FOR N/A'S:
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: SR00161.1
EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

GENERAL EQUIPMENT SPECIFICATION

TRANSMITTER
Power Input: 12 Vdc via AC Adaptor
Frequency Range: 2402.8 MHz to 2481.44 MHz ( BASE Uw -Q
Tunable Bands: 1
Necessary Bandwidth: 500 kHz
6 dB Bandwidth: 1.6 MHz
Type of Modulation: Direct Sequence, Spread Spectrum
Emission Designator: FiD
Link AGC: Nowrge Mooe 1 0-00A5W C3~73ﬁ5.~;>
RF Power Output (rated): fHrow Mencs © oo W ( 2o 4p H)-,
Channel Spacing: R.E5L Mg

Operator Selection of Operating

Frequency: Software Controlled

Page 5 of 40
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KTL - Certelecom Laboratories Inc. FCC PART 13, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: 8RO0I61.1
EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

GENERAL EQUIPMENT SPECIFICATION

RECEIVER
Frequency Range: 909.64 MHz to 920.80 MHz
Tunable Bands: l
Tvpe of modulation: Direct Sequence Spread Spectrum
Operator Selection of
Operating Frequency: Software Controlled
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NQ.: 8R0O0I6I1.1

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

NAME OF TEST: Powerline Conducted Emissions i5.207(a)

TESTED BY: Kevin Carr DATE: April 17, 1998

TEST RESULTS: Complies. See attached graph.

VIEASUREMENT DATA: See attached graph.
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R00161.1

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

NAME OF TEST: Occupied Bandwidth PARA. NO.: 15.247(a)(2)
TESTED BY: Kevin Carr DATE: April 27, 1998 |
TEST RESULTS: Complies. The 6 dB bandwidth is 1.6 MHz. See attached graph.

VIEASUREMENT DATA:  See attached graph.
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KTL - Certelecom Laboratories Inc. FCC PART !5, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R0O0L6!L.1

EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Base

NAME OF TEST: Peak Power Qutput PARA.NO.: 13.247(b)
TESTED BY: Kevin Carr DATE: May 20, 1998
TEST RESULTS: Complies. The maximum peak power output of the transmitter 1s

0.0025 watts.
MEASUREMENT DATA:

Detachable antenna? _Jyes Do
If ves. state the type of non-standard connector used at the antenna port:

Directionai Gain of antenna: 0 dBi or I Numeric(dBi/10)
Peak Power Outpur: ©.0025 watts

Field Strength: 99.2 dBuV'm @ 3mor 0.0912 Vim @ 3m.

1992dBuY
Log “her—(——= =91.2mV
= N 20 /
- ;’91.2;;11/)3 o = 2 S0mW
S\ T30 )T
=398 dBm

Page 17 0140




KTL - Certelecom Laboratories Inc.

FCCPART I3, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: SRO0!61.1

EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Teiephone Base

Test Data - Radiated Emissions (PEAK)

Test Distance Range: Receiver: RBW: | Detector:
(meters) : 3 A Tower HP8566B 1 MHz PEAK
Freq. Ane. Pol. Ant. Table RCYVD Ant. Amp. Attn. Field Limit Margin
IMHz) * (V/H) HGT. (deg.) Signal Factor Gain Corr. Strength (dBuVy/m} {dB}y
(m} (dBp¥/my | (dB)** (dB)y*** (dB) (dBuV/m)
Channel: 1
24022 fLP |V 82.1 323 -46.6 200 88.3
24022 | LP |H 93.0 32.8 -46.6 00 1992 ¢
Channel: 16
242035 [LP |V 77.0 29 [-465 200 |[834
24453 |LP | H 825 32.9 | -46.5 P 200 98.9
Channel: 32
24815 | LP |V 8G.3 33.0 | -46.5 20.0 95.8
22273 |LP | H 74.5 33.0 | -46.5 20.0 g1.0
!
Notes:

B.C = Biconical, B/L = Biconilog, L/P = Log-Periodic. H = Hom. D/P = Dipole
* Re-measured using dipele antenna.
*x Inciudes cable loss when amplifier is not used.

#*xx  Includes cable loss.

'] Denotes failing emission level.

Page 18 0t 40




KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NQ.: 8R00161.1

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

NAME OF TEST: Band Edge (Antenna Radiated) PARA. NO.: 15.247(c)
TESTED BY: Kevin Carr DATE: April 27, 1998
TEST RESULTS: Complies. The worst-case emission level is 23.3 dBc at 2399.4

MHz. This is 3.3 dB below the specification limit.

MEASUREMENT DATA: See attached graphs.

For the worst case radiated emission the difference in antenna factors between 2.6 and 2.4 GHz is
0.7 dB.

Page 19 0f 40
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KTL - Certelecom Laboratories Inc.

FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R0O0I61.1

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

Test Data - Radiated Emissions (PEAK)

Test Distance Range: Receiver: RBW: | MHz PEAK
(meters) 1 3 A Tower HP8566B VBW: | MHz
Standard: E.U.T. Model No.: Date: Tested By: Kevin Carr
FCC Part 15, Subpart C KX-TG210 Base April 27, 1998
Freq. Ant Pol. Ant. Table RCVD Ant. Amp. Dist. Field Limit Margin
{MHz, (V/HY HGT. (deg.} Signal Factor (Gain Cormr. Strength 1dB)
(m} (dBuVm) (dBy (dBy {dB) (dBuv/im)
1./0
863.28 LP A% 5.0 298 348 79.2 434
863.28 LP H -1.0 298 28.8 79.2 30.4
85788 { LP Vv -12.6 29.7 17.7 79.2 61.3
857.38 LP H 9.0 29.7 20.7 79.2 585
869.04 LP A -10.0 268 19.8 792 394
869.04 LP H -6.0 268 20.8 79.2 384
I
f
!
Naotes:

' B/C = biconical, B/L biconilog, L/P = log-periodic, H = homn, D/P = dipole
* Includes cable loss when amplifier is not used
* Includes cable loss

{ ) denotes failing emission level.
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ALG-W4-1998 15:12 FROM MECA-PSCD TO
KTL - Certelecom Laboratories Ine, FCUG PAKII:-SUBIARL &

DIRECT SEQUENCE TRANSMITTERS
PROJECTNO.: 8R00161.1

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

‘I'est. bhh--’Rédi;;ed--Emlssions (PEAK)

. [TesiDismmcs | Ranger | Recetvor RBw: [ MEz
. _me) 13 A Tower HP8SEEB VEW: I MH2: | _
‘Standand: E.U.T. Model No.: Date: Tested By: Xevin Carr
"FCC Part 1S, Subpart C KX.TG210 Base May 20, 1998
—Frq | AnL | Fo. | Aa [ Tk ~TAn | Amp | Am | Fied | Liwe | Mg
(MHs (VH) | WGT. | (dep) Signal Pacxar Gain Corr, Sirength (dB)
() ©@Ravim) | (4BY By B | (dBavim)
Chanmne] 1
48042 | Hom2 | V 47. 08 | 460 | 20 625 | 740 | 1.5
48042 | Hom2 | H 54.% 408 | 460 | 20 63.6 | 740 | 44
7206 | Hom2 | V 254 | 462 | 458 | 20 g58 | 792 | 134
9206 | Hom2 | H 457 462 | 458 | 20 1. 1 ™2 | 13.1
96088 [Hom2 | V 44,7 514 | 439 52.2_| 794 | 21.0
96088 | Homz | H 4.5 514 | «43.9 530 | 19.2 | 27.2
130100 | Hom2 | V 446 $S0 | 4.0 5s6 | 740 | 184
120100 | Hom2 | H 44.1 550 | 440 551 | 7140 | 189
Channel 16 ”
42810 | Hom2 | V 46.9 2.1 | 460 | 20 620 | 740 | 120
43810 |Homz [ H 50.7 a1 | 460 | 20 558 | 740 | 82
73218 | v 469 464 | 457 | 20 616 | 740 | 64
73215 | Homa | H 56 ] 64 | 457 | 20 663 | 40 | 717
97620 | Hom2 | V 441 316 | -394 5Ex | 79.2 | 279
57620 | Homz 46 | 516 | -#4 518 | 192 | 814 |
122025 | Homz | V 45.1 358 | 443 566 | 740 | 174
12302.8 | Hor2 | _H 450 | 558 | 443 $65 | 740 | 173
Channol 37, o
49632 Homz | V 46.4 210 | 460 | 20 618 | 7AD | 122
49632 H 4710 414 | 450 20 624 | 140 | 116
74485 |Hem2 | V 453 | 466 | 456 | 20 662 | 140 | 7%
~J4445 | Homz2 | H 44.6 466 | -456 | 20 655 | 740 | 84
99260 | Hom2 | V 44,3 18 | 440 520 | ™2 | 271
~9526.0 | Homz | H 449 | S1.8 | <440 527 | 192 | 265
124075 [Homm2 | V 48 566 | 44.6 6.8 | 740 | 172
124075 | Bom2 [ H 447 | S66 | 446 67 | 740 | 173
T'Nates: TE==F
| BIC = biconicl, B/L biconilog, 1L/P = log-periodic, H = hem, D/P = dipole L
1 Ineludes cable loss whea amplifier is nat used —
© | ? Ineludes cable lows ' ]
| €) demotes hiiling emission level.
Peak lmit for emissions fn Restricied Bands is 20dB sbove S4dBuV/m A

83813442058 P.@2

Panasonic Spread Spectrum Cordless Telephone Systern, Model KX-TG210 Serics
Base Unit: FCC ID: ACJ96NKX-TG210 (Confirmation No.: EA89981)
Hanodset Unit:  FCC ID: ACT9GNKX-TG210B (Confirmation No.: EA90249)

Page 26 of 40
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KTL - Certelecom Laboratories Inc.

FCC PART 15, SUBPART C

DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R00161.1

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

Test Data - Radiated Emissions (PEAK)

Notes:

> Includesable loss when amplifier is not used
* Includgs cable loss
tes failing emission level,

‘ B/C = bicodical, B/L biconilog, L/P = log-periodic, H = horn, D/P = dipole

Test Distance Range: Recewver: RBW: | MHz PEAK

(meters) : 3 A Tower HP$566B VBW: 1 MHz S/

Standard: E.U.T. Model No.: Date: Tested By: Kg¢in Carr

FCC Part 15. Subpart C | KX-TG210 Base May 20, 1998 yd
Freg Ant Pol. Ant, Table RCVD Ant. Amp. Atn / Fieid Limit Margin
(Mtz) (V:H) HGT. tdeg.) Signal Factor Gain Corr. /Slr':‘ngth B

{m} (dBuvim) | (dBY 4By rdy (dBuv m)

Channel 1 /

48042 | Hom2 | V 47.7 408 | -46.0 4 2 62.3 54 (8.3)
48042 | Hom2 | H 54.8 W08 | 460 | AN 69.6 54 | 113.6)
7206 | Hom2 | 'V 45.4 2 | 988 [4,20 635.8 792 | 134
7206 | Hom2 | H 457 ({40 | 44584 20 66.1 79.2 [ 131
9608.8 | Hom2 | V 447 GV ) 330 522 ] 792 | 27O
9608.8 | Hom2 | H 45 J51 ¥ | 43 52.0 92 [ 352
12010.0 [ Hom2 |V 44.6 5.0 | -44.0 55.6 4.0 1/ (1.8
120100 | Hom2 | H 441 17350 | -0 5.1 540 f (1D
Channel 16 /

48810 [ Hom2 |V ~ 4697 | gL | -46.0 20 6.0 54 (8.0
48810 | Hom2 | H Q P7 /NdL | 460 20 63.3 sa {1 (113
73213 | Hom2 |V 5 > | 469 Crd64 | 457 20 67.6 54 ) (138
75215 | Hom2 | H AN N E TR 20 66.3 54 123
97620 | Hom2 |V [ /A, 516 | 444 313 79.2 | N
9762.0 | Hom2 | H / $43.6 516 | 444 513 792 | 174
122025 | Hom2 |V /1 [YsL 558 | -443 566 | 540 | 1267
122025 | Hom2 | H P \| , 450 558 | -443 56.5 540 £ (2.5
Channel 32 /

39632 [ Hom2 | V / 46.4 314 [ 460 20 51.3 54 (7.8)
39632 |Hom2 | H |/ 47.0 414 | 460 20 62.4 54 (3.4)
74445 | Hom2 | V A 45.2 46.6 | -45.6 20 66.2 34\ (12.2)

=74425 [ Hom2 | H/ 44.6 46.6 | -45.6 20 563.6 54 NJI1L.6,
59260 | Hom2 | ¥ 44.3 518 | -44.0 321 792 | 271
9926.0 [ Hom2 | /H 44.9 51.8 | -44.0 52.7 792 | 26.3
12407.5 [ Hom2 { V 44.8 56.6 | -44.6 56.8 540 [ 2.8
124075 [ HomZ | H 44.7 56.6 | -44.6 56.7 54.0 | (2.7

Page 26 of 40
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AUG-B4-13958 15:13 FROM  MECA-FSCD TO 83813442858 P.a3

KTL - Certelecom Laboratories Inc. FCCYARTT5, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R00161.]

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base e

Test Data - Radiated Emissions (PEAK) Measured @ 1m

“Test Distance Range: Recever. RBW- | Miz | PEAX
(mepers) t 1 A Tower HPRS66B VBW: IMHz | -
Standard: BE.U.T. Modai No.: Dae: Tested By: Kevin Carr
FCC Part 15, Subpart C XX.TG210 Base May 20, 19938 e
- Freq. AR ToeT 7oL | Tabie | RCVD | AR. | AWp. | D Re ] LunK | Megn
(MHz (Vi | HGT. | (des) Signa) Faowr | Gem | Com | Strength (dB)
wolm (@Byvim) | (d8Y | (5 (dB) | (dBpV/m)
| )
{ Channel 1
16413.2 iy ) v 14.6 Iy 9.5 692 | 79.2 10.0
14613.2 Pm2 _ n 35.0 44,1 D5 | 695 79.2 9.6
168154 Hm2 v 340 a0 9.5 €56 | 794 5.6
168154 B2 H 342 41,0 9.5 657 78.2 13.5
19217.6 | SHMS0/60-1 | V 376 40.2 5.5 683 | 740 37 |
19217.6 | sHso/60-1 [ H 374 | 40.2 EX B 74.0 122
31619.8 | SH30/60-1 | V 39.1 @06 9.5 702 | 79.2 9.0
31615.8 | swso/se-1 | H 41,0 a0.6 DS 2.1 | 192 71
24022 | SHS0/E0- Y 41.5 0.7 EX] 7.7 792 | 65
4022 SHS0/60- H a5 40,7 5.5 727 | 792 65
[ Chaandl 16
14643 Hm2 v 34.5 4. 9.5 66.1 79.2 3.1
14643 “Bm2 | H 34.6 ali 9.5 662 | 79.2 13.0
17083.5 Hm2 v 14 41.9 9.5 658 Tz | 134
17083.5 Hm2 ] 329 Y] 9.5 653 B3 135
19522¢ | SH50/60-1 [ V M6 | 405 D5 | 656 | 740 | Be
195224 | SHS0/60-1 | H 34.6 0.5 9.5 85.6 74.0 T4
21964.9 @] | V 4.2 0.6 w51 7123 | __%a.z —%9 |
19649 | SH50/60-) H riu| 405 9.5 ez .| 192 7.0
20408 | . 1 [ V 4.5 40.6 9.5 | 7136 | 192 5.6
34405 | SHS0/60-1 | H 4.5 40.6 95 | 1246 7. 65
Channel 32 —
14885 Rm2 Y 318 39.0 K] 623 79.2 169
14889 Hm2 H 33.0 35.0 535 | 625 | 792 167
T 17370.5 Hme v 333 vy 9.5 6§19 .2 N3
17370.5 Bl H 33.1 44, 9.5 57.7 9.2 1L.5
19482 SHA0/60-] | V 373 455 9.5 683 74.0 5.7
15852 | SHSO/60-1 | H 377 | #0.5 95 | 687 74.0 53
[ Z2333.5 | sHsoio-l | Vv 407 | 0.6 95 | 1713__| 748 57 ]
29333.5 | SHS0/6-1 | H 40.3 40.6 S5 | 4] 140 2.6
34015 | SH0/&0-I | V 2.5 &0.7 X 727 | 19.2 6.3
24815 | SHS50/60-) | H 1.8 40.7 5.5 3.7 | 194 %3
) BIC = bioonieal, B/L biconilog, LIP = log-periodic, H=hom, D/ = dipole ==
? Includes cable loss when emplifier is not used
3 Ineludes cahls loss , = T
() dsmotes Giling emission leyel.. -
| The sbove readings ere noise flaor.
- Peak limit for cmissions in Restricted Bands is 20dB sbove $4dBpV/m Average Limic as per 1535 (). .

Panasonic Spread Spectrum Cordless Telephone System, Model KX-TG210 Series
Base Unit: FCC ID: ACJ96NKX-TG210 (Confirmation No.: EA89981) Page 27 of 40
Handset Unit: FCC ID: ACT96NKX-TG210B  (Confirmation No.: EA90249)
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R00161.1

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

Test Data - Radiated EmissionsG;AK) easured @ 1m

Test Distance Range: Receiver: RBW: | MHz PEAK
{meters) : 1 A Tower HP8566B VBW: | MHz
Standard: E.U.T. Model No.: Date: Tested By: Kevin Carr
FCC Part 15, Subpart C KX-TG210 Base May 20, 1998
Freq. Ant- Pol. Ant. Table RCVD Ant. Amp. Dist. Field Limit Margin
tMHz} (v HOGT. tdeg.) Signal Factor Gain Corr. Strength (dB)
Hy {mj (dBuV m | (dBY (dBy ¢dB) | (dBuVim)
Channel 1 o
1441322 Hm?2 v 346 .1 S} 93 69.2 79.2 10.0
14413.2 Hm2 H 350 41 |/, 195 69.6 79.2 9.6
16815.4 Hrn2 v 34.1 110 [ 7L -9.5 63.6 79.2 13.6 YN
168154 Hm2 H 34.2 9.0 4 S ] 93 65.7 70.2 135 A 7 '
19217.6 | SH30/60-1 v 37.6 107 9.5 68.3 54,08 [7(14.3) ‘ J
19217.6 | SH350/60-1 H 374 32 ¥ -9.5 61.8 540/ qan )} — 7
21619.8 | SH50/60-1 Vv 391 | A0 -9.5 70.2 P
316198 | SH50/60-1 H / 0 A 460 9.5 72.1 79.2 7.1
24022 SH50:60-1 vV / 41.3 /71 407 -9.3 72.7 79.2 6.3
24022 SH30/60-1 H Vi e B 30.7 9.3 72.7 79.2 6.5
Channel 16 (- =
14643 Hm2 v PARAVYEINEN A KN -9.5 66.1 79.2 13.1
14643 Hm2 H /L MO | ALt -9.5 66.2 79.2 13.0
17083.3 Hrn2 vV ~ 1/ N 41.9 9.3 63.8 79.2 13.4
§7083.3 Hrn2 H Al 41.9 9.3 63.3 792 | 38
193224 | SH50/60-1 v / 3346 40.3 -9.3 656 |/ 540 (11.6)
193224 | SH30/60-1 H 346 40.3 9.3 63.6 3404 (11.6) )
21964.5 | SH30/60-1 v R 10.6 -9.3 723 792 | TBY
219645 | SHS50/60-1 H A $1.1 40.6 9.3 72.3 79.2 7.0
24405 SH30/60-1 v o[/ Al 113 40.6 -9.5 72.6 79.2 6.6
24403 SH30/60-1 H [/ 413 40.6 9.3 72.6 79.2 6.6
Channel 32 /"
14589 Hrn2 v/ 32.3 39.0 9.3 62.3 79.2 16.9
- 14889 Hm2 H 33.0 39.0 -9.5 6.5 79.2 16.7
17370.5 Hm2 7V 33.3 44.1 9.5 57.9 79.2 1.3
17370.5 Hm2 4 H 33.1 44.1 -9.5 67.7 7935 | 113
198352 SH30/60-}" | V 37.3 40.5 -9.5 68.3 [ /340 WU14.3) N
19852 SH30/6041 H 377 40.3 9.3 68.7 540 ] a7 )
23333.3 | SH50/40-1 v 40.7 40.6 -9.5 7i3 || 40 W (73 |,
3333535 | SH5060-1 | H 303 10.6 93 NN e
24815 SHEN/60- 1 v 313 107 9.5 72.7 79.2 6.5
24815 SH50/60-1 H 41.3 40.7 -9.5 72.7 79.2 6.3

Notes:
'B/C= biﬁcai, B/L biconilog, L/P = log-periodic, H = hom. D/P = dipole
* Includes Gable loss when amplifier is not used

* Includes cable loss

( ) denotes failing emission level.

The above readings are noise floor
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.; 8R0O0161.1

EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Base

Test Data - Radiated Emissions (AVERAGE)

Test Distance Range: Receiver: RBW: 1 MHz PEAK

fmeters) : 3 A Tower HP8566B VBW: 10 Hz

Standard: E.U.T. Model No.: Date: Tested Bv: Kevin Carr

FCC Part 15. Subpart C KX-TG210 Base May 20. 1998
Freg Ant Pol. Ant. Table RCVD Ant. Amp. Ann. Field Limit Margin
iMHD (V/H) HGT. (deg.) Signal Factor Gain Corr. Strength {dB)

{m) idBuVim) | (dB¥ tdB ¥ {dBy { idBuV:im)

Channei 1

4804.5 | Hom2 v 30.0 40.3 -46.0 20 448 54 9.2
48043 | Hom2 H 336 4038 -16.0 20 48.4 34 3.6
7206 Hom2 v 28.3 46.2 338 20 487 79.2 30.3
7206 Hom2 H 28.3 46.2 458 20 48.9 79.2 303
960%.8 | Hom2 v 333 314 -43.9 0.8 79.2 384
9608.8 | Hom2 H 334 314 -43.9 40.9 7.2 383
12010 | Hom2 Y 33.1 35.0 -44.0 44.1 34 9.9
12010 | Hom2 H 333 550 -4.0 443 34 9.7

Channel 16

4881.0 | Hom2 Vv 36.6 41.1 -46.0 20 31.7 54 23
1881.0 | Homn2 H 34.1 41.1 -36.0 20 49.2 54 4.8
“321.3 | Horn2 v 30.0 46,4 -43.7 20 | 307 54 33
73213 | Hom2 H | 305 46,4 -43.7 20 1 3Al.2 54 28
9762 Hom?2 Voo 254 51.6 -444 326 79.2 16.6
PR Hom?2 H 255 51.6 -34.4 327 79.2 46.5

12262.5 | Hom2 Vv 24.0 358 443 335 34 18.5

12202.5 | Horn2 H 239 35.8 -44.3 354 34 18.6

Channel 32

4963.2 | Hom2 v 35.2 414 -46.0 20 50.6 54 3.4
4963.2 | Horn2 H 33.8 41.4 -46.0 20 462 54 4.8
7444.5 | Horn2 vV 30.8 46.6 -45.6 20 51.8 54 2.2
7444 5 | Hom2 H 30.8 46.6 -45.6 20 51.8 54 2.2
9926.0 | Horn2 vV 25.6 558 -44.0 334 79.2 458
9926.0 | Homn2 H 253 518 -44.0 333 78.2 459

12407.5 | Hom2 A% 24.1 356.6 -34.6 36.1 54 17.9
12407.5 | Homn H 240 56.6 -44.6 36.0 54 18.0

Notes:

' B/C = biconical, B/L biconilog, L/P = log-periodic. H = horn, D/P = dipole
2 Includes cabie loss when amplifier is not used

* Includes cabie loss

( y denotes failing emission level.
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KTL » Certelecom Laboratories Inc.

Ta

5301 3442450

P.o4

FCC PART 15, SUBPART C

DIRECT SEQUENCE TRANSMITTERS
PROJECTNO.: BROO161.1

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

Test Data - Radiated Emissions (AVERAGE), Measured at 1 m

Test Distance - | Range: -1 Receiver: - RBW: I MHz | PEAK
(meters) : | A Tower | HP8S66B VBW: 10 Hz )
Standard: EU.T. Model No.: ‘Daze: Tested By: Kevin Carr
FCCPan 18, Subpart C XX-7G210 Base May 20, 1998 .
Free, Ant. Pel. AL | e | RCVD Ant Amp. D | ridd Limit | Margin
(MH”) (yry | MGT. | (deg} Signsl Facter | Ggin Com. Strongeh {dd)
(m} dbpVimy | (dDP | 4Dy (d43) | {dBuVim)
Channel 1
13.2 Em2 \7 280 | 44.1 9.5 | 626 792 | 16.6
144132 Hm2_ H 280 | 44.1 935 625 792 | 16.6
16815.4 T2 v 38.1 | 41.0 5.5 | 396 92 | 196
T6R1S.4 | Rm3 ] 280 | 410 535 | 595 | 792 | 197 /
192176 | SHSG/60-1 | V 168 | 402 5.5 | 415 $40 | 6.5
19217.6 | SH5/60-1 | 1 166 | 402 9.5 | -7 540 | 6.7 /
21619.8 | SHSw60.1 | V 250 1 40.6 - -9.8 =5 79.2 1 19.1
21615.3 | SHS0/60-) | H 29.0 | 40.6 | - K 792 | 19.1
24022 | SH30/0-1 | V 270 | 407 -9.5 79.2_| 209 |
24022 | SHSO/60-1 | H 2.1 40,7 9.5 79.2 | 209
Channel 16 A =
T 14643 | HMm2 v 283 | 411 95 59.9 79.2 | 19.3
14643 ‘Hm2 H 295 | 411 3.5 5.1 792 | 19.1
(170835 | Hm2 v 270 | 419 5.5 | 603 752 | 18.9
17083.5 Hm2 H 240 41.9 9.5 604 79.2 | 188
19624 | SH50/60-1 | V 171 | 40.5 95 | 48,1 1 540 [ 59
18534 | SHS0/60-1 | H 171 | e03 5.5 | 481 | 540 | 59
21964.5 | SI{SQ/60-1 | V 246 | 40.6 5.5 | 887 792 | 23.8
" [21964.5 | SHSweo-1 [ H - 247 | 406 5.5 | 558 792 | 234
34405 | SHS060-L | V 771 | 40.6 95 | 38.2 792 | 310
24405 | SHS0/60-1 | H 27.1 | 40.6 25 | 582 | 193 | 210
Channel 32
148R9 HEm2 v 219 35.0 -9.5 57.4 79.2 | 218
14889 Hmi R 279 | 350 9.3 $7.4 79.2 | 218
[ 173705 Hrna v 282 | 4l 95 | 628 792 | 164
17370.5 Hm2 H 282 | 44.1 5.5 | 628 79.2 | 164
19852 | SH50/60-! v 17.1 40.5 8.5 48.1 540 | §8
19852 | SHS0/60-1 | H 17.1 40.5 8.5 48.1 540 | 59
22333.5 | SA50/60-1 | V 195 | 40.6 ~95 | 510 | 540 | 3.0
233335 | SHoWE0-1 | R 19.8 | 40.6 5.5 | =509 540 | 3.1
24815 | SHS50/60-1 | V 27.0 | 40.7 95 | 532 79.2 | 21.0
24315 | SHSOAO-1 | H 27.1 40.7 9.5 | 583 79.2 | 209
Noes! '
' BAC = biconical, BiL, bicanileg, L/P = lag-periodic. H ® ham, D/P = dipole
2 Includes cuble logs when ymplifier it nat used
] ? Includes cably Toss -
() Gendnas fhiling emission fevel. .
The ahove roadings aro noise {loor:
: Page 29 of 40
Panasonic Spread Spectrum Cordless Telephone System, Model KX-TG:210 Serics
Base Unit: FCC ID: ACJI9NKX-TG210  (Confirmation No.: EAR9981)
Handset Unit: FCC ID: ACJ96NKX-TG210B  (Confirmation No.: EA90249)
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

re

PROJECT NO.: 8R00i61.1
EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base )
i
Test Data - Radiated Emissions (AVERAGE), Measured at 1 m ’
Test Distance Range: Receiver: RBW: 1 MHz PEAK
{meters): | A Tower HPB566B VBW: 10 Hz .
Standard: E.U.T. Model No.: Date: Tested By: Kevin Carr
FCC Part 15, Subpan C KX-TG21G Base May 20, 1998
Freq. Ant’ Pol. Ant. Table RCVD Ant. Amp. Dist. < Field Limit Margin
iMHz) (V/H) HGT. (deg.} Signal Factor Gain Corr. . Strength (dB)
{m) (dBuvimy | (dBY (dBY (dBf | (dBuVim}
Channel 1 o
14413.2 Hrn2 v 28.0 | 441 9.5 69.1 792 | 10.1_p~
14413.2 Hrn2 H 280 | 441 , 9.5 69.1 79.2 1
168154 Hrm? vV 8.1 [ 410 [ 7 -9.5 69.1 79271 0.1 #ccz“f
168135.4 Hrn2 H 280 | 410 F 95 | 890 17792 | 10.2 e
19217.6 | SH50/60-1 | V 168 | 402 95 [/ 5701 540 [ 65 | ¢
19217.6 | SH50/60-1 | H K)l66 | 402 95 [ 568] 1 540 | 67
21619.8 | SH50/60-1 | V g & /290 Y406 95 | 696 792 | 9.6
21619.8 | SH30/60-1 | H v T 290 ] 406 -9.5 69.6 792 | 9.6
24022 | SH50/60-1 |V 270 | 407 -9.5 67.8 792 | 114 /
24022 | SH30/60-1 | H - 7.1 40.7 9.5 67.8 79.2 11.4
Channel 16 Ve '
14643 Hrn2 v Y EEEEN 9.5 69.4 792 |98
14643 Hm2 H / 28.5 41.1 -9.5 69.6 79.27 | 96
17083.5 Hm2 v / 279 | 419 9.5 698 [, 792 | 94
17083.3 Hm2 | /H A 280 | 41.9 95 | 699 1 792 3
1932+ | SH30/60-1 4 V 71 A 17.1 40.5 9.5 | /37 540 | 59
19524 | SHsweo-)/i\H T /A 17.1 | 40.5 95 [\(576) | 540 | 359
219645 | SHSOM0-¥1 vV /  (As 24.6 40.6 9.5 | 32 79.2 | 14.0
319645 | sushieo-l | H/T N\ 247 | 40.6 -9.5 65.3 79.2 | 13.9
24405 | SHberso-J “ 271 1 40.6 9.5 67.7 792 | 113
24405 | SH50/69f1 [/ H i 27.1 40.6 9.5 67.7 792 | 1L3
Channel 32 7/
14889 Hm2/ | Vv 27.9 39.0 -9.5 56.9 79.2 | 22.3
~14889 HrnZ H 27.9 1 39.0 -9.5 56.9 79.2 | 22.3
17370.5 Hin2 v 282 | 4. -9.5 723 792 | 65
173705 | Mm2 H 282 1 4411 95 | 7123 792 | 68
19852 | BH50/60-1 | V 17.1 40.5 95 [ /576y ] 340 | 59
19852 f SH50/60-1 | H 17.1 40.5 95 [\376, | 540 | 59
223334 | SH30/60-1 | V 19.9 | 40.6 935 | oS | 340 | 3.0
223235 | SH50/60-1 | H 198 | 40.6 -9.5 60.4 540 | 3.1
#4815 | SH50/60-1 | V 27.0 | 407 9.5 67.7 792 | 113
24815 | SH50/60-1 | H 27.1 40,7 -9.5 67.8 792 | 114

Notes:

I B/C = biconical, B/L biconilog, L/P = log-periedic, H = hom, D/P = dipole
2 Includes cable loss when amplifier is not used

? Includes cable loss

{ } denotes failing emission fevel.

The above readings are noise floor
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KTL - Certelecom Laboratories Inc. FCC
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: SROOL61.1

EQUIPMENT: 2.4 GH=z Spread Spectrum Cordless Telephone Base

PART 15, SUBPART C

NAME OF TEST: Transmitter Power Density PARA

TESTED BY: Kevin Carr

DATE

NO.: 15.247(d)

. April 21, 1998

TEST RESULTS:

MEASUREMENT DATA:

WORST CASE:

Complies.

See attached graphs.

(5054286
Log o dBuY = 90157k

9015.7x107°
EIRPs | —————

- J X9 =243x107°W
30

10 Log 2.43 x 10° W =-16.1dBm
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KTL - Certelecom Laboratories Inc. FCC PART 13, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROIECT NO.: SRO0!161.1

EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Base

NAME OF TEST: Processing Gain PARA. NO.: 15.247(e)
TESTED BY: Panasonic Supplier Data DATE: Mayv 7, 1993
TEST CONDITIONS: Standard Temperature and Humidity: 20° C

Standard Test Voltage: 120VAC

MINIMUM STANDARD:  The processing gain shall be at least 10 dB.

TEST RESULTS: Complies. The processing gain of the system is [5.1 dB.
MEASUREMENT DATA:  See attached data.
BER:

SN
J S ratio:
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KX-TG210B Prosseca Gain Kyushu Matsushita Electric Ca.Ltd 91
Forth Division Engineering Department
Sartaple Unif Base Unit H.Hamada
"AF(%Hz4D/U Ratia(dB} |D/U Ratia(dB)
- 1200 26.2 28.0 |D/U Ratic = (Desire Signal) /(Undeairad Signal) Ratio
1150 22.2 270 .
1700 222 554 chemeltlch
1050 20.5 236 BRI orst 20% points
1000 18.7 21.8  These points are excluded.
350 18.7 212
300 18.1 18.8 OM;j Jamming Margin
850 15.0 18.0 M[(J/S ratio) . [
800 12.6 17.1 Portabla |5.2d8
750 14.1 143 Base 110.1dB
704 13.9 13.8 [#M] leve! is worst vajue after exclude worst 20% point
850 10.7 13.0
500 10.9 11.5 OProcess Gain
550 12.1 10.0
50C 10.4 11.3 Gp=(S/N)o+Mj+Lsys
450 10.0 11.2 -
400 101 {8/N)o=3.0dB
350 _ _ Lsys=2.0dB
300} 9.8. Mj: compare sbove tabie..
250 .
200 Ge (Process Gain)
150): - 10:4 . Partable [14.2dB  [|(=9.2+3+2)
100 T Bage 15.1dB  |(=10.1+3+2)
QOMeasurement Equipment
Signal Generator
=-30¢ 10.0 ' HEWLETT PACKERD ESG-D3000A
-350 - 10.5
L =400l ~12.0 11.2 tAudio Analyzer
=450 11.0 12.9 HEWLETT PACKERD 85038
=500 11.5 11.6
550 10.9 1 1.6 [Four port junction Pad
-600 16.5 13.4 " -Anritsu MA1812A
- =650 14.0 14.0
~700 13.0 14.9 150 ohm terminator ,
=760; 16.8 16.5 HWELETT PACKERD 308A
-8Q0 16.8 18.6 :
-850 200 215
-300 213 242
-95Q 21.5 25.7
—-10004 255 25.7
—1050 244 26.0
-1100 26.6 26.6
-1150 313 26.9
-1200 280 274 Praject Mo.: BRODIGST. 1
Processing Gain

Page Mo.: 38 of 40O
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Gp = (C/N)o+Mj+Lsys

Gp = KX-TG210 Process Gain

(S/N)o=S/N ratio for kecping 12dB SINAD

The Base band signals of this model are annlog.

(S/N)a it 3dB on this system.
Mj = 1S ratio (CW Jamming margin method)

Lays = system loss (<=2.0dB)

L. Meiliod of measurement CW Jammipg margin

DC Valtage
Source
KXY

IQ Modulation Bxi. Inpul termipal »

Signal Generator | -
HEWLETT PACKERD

*1:Four port junction pad
Anritsn MA1812A (fnseriion foas 1500)

ESG-DI0ODOA *2:500hm terminator

I )
m u mu . HEWLITT PACKARD 90BA

4

BRO01G1.

Processi-ng Gain
Page Mo.: 40 of Lo

Project Ho.

...L.I.....m..

PN Oufpul terminal - : ﬁ\

ﬁaiﬁiﬁz under test _ O

“ANT Terming)

RE Duiput Signal Generator 2
_ HEWLETT PACKBRD
PN OuT \U : ISG-DIO0A
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KTL - Certelecom Laboratories Inc. FCC PART 15. SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NQ.: SR0O0161.1

ANNEX A

FOUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Base

ANNEX A

TEST METHODOLOGIES

Page Al of A8




KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NG.: 8R00161.1

ANNEX A

EOQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Base

r.\*AME OF TEST: Powerline Conducted Emissions 13.207(a)
TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage

MINIMUM STANDARD:  The R.F. that is conducted back onto the AC power line on any
frequency within the band 0.45 to 30 MHz shall not exceed 250uV (48 dBuV) across 50 ohms.

Page A2 of A8




KTL - Certelecom Laboratories Inc. FCC PART 15. SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: SROO161.1

ANNEX A
FOUIPMENT: 2.4 GH=z Spread Spectorum Cordless Telephone Base
[ NAME OF TEST: Occupied Bandwidth PARA. NO.: 15.247(a)(2) y
TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage
MINIMUM STANDARD:  The minimum bandwidth shall be at least 300 kHz.
METHOD OF MEASUREMENT:
The spectrum analvzer is set as follows:
RBW: 100 kHz
VBW: 100 kHz
Span: >RBW
LOG dB/div.: 2 dB
Sweep: Auto
Number of channels tested:
Tuning range Number of channels tested Channel location in band

1 MHz or less l middle

1 to 10 MHz top and bottom

| b2

more than {0 MHz top, middie, bottom

Page A3 of A8



KTL - Certelecom Laboratories Inc. FCC PART 15. SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: 8R0O0161.1

ANNEX A
EOUTPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base
Jpm—
NAME OF TEST: Peak Power Output PARA. NO.: 15.247(b) |
———i
TEST CONDITIONS: Standard Temperature and Humidity

Standard Test Voltage

VIINIMUM STANDARD:  The maximum peak power output shall not exceed 1 watt.
[f transmitting antennas of directional gain greater than 6 dBi are used, the power shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dB1.

DIRECT MEASUREMENT METHOD FOR DETACHABLE ANTENNAS:
If the antenna is detachable, a peak power meter is used to measure the power output with the

rransmitter operating into a 50 ohm load.

CALCULATION OF EIRP FOR INTEGRAL ANTENNA:
Tf the antenna is not detachable from the circuit then the Peak Power Output is derived from the
peak radiated tield strength of the fundamental emission by using the plane wave relation GP/4n

R2 = E2/120x and proceeding as follows:

P = £f = E°3
306 306

where,

P = the equivalent isotropic radiated power in watts
E = the maximum measured field strength in V/m

R = the measurement range (3 meters)
G = the numeric gain of the transmit antenna in relation to an isotropic radiator

The RBW of the spectrum analyzer shall be set to a vaiue greater than the measured 6 dB
occupied bandwidth of the E.U.T.

Number of channels tested:
Tuning range Number of channels tested Channel locaton in band

1 MHz or less 1 middle
o 10 MHz top and bottom

| more than 10 MHz top. middle. bottom

L] b

CH.1HoZ 883 dép @ 3m — 2402.05M

82.3 dBuV@ 3m — 2481.71M

CH16 Ho2 83.2dBuV @ 3m —» 2440.82M

/

Page A4 of AS




KTL - Certelecom Laboratories Inc.

FCC PART 15, SUBPART C

DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: SRO0161.1

ANNEX A

EOQOUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Base

NAME OF TEST: Spurious Emissions at Antenna Terminals

PARA. NO.: 15.247(c)

TEST CONDITIONS:
Standard Test Voltage

MINIMUM STANDARD:

Standard Temperature and Humidity

In anv 100kHz bandwidth outside the 902 - 928 MHz bands

emissions shall be at least 20 dB below the fundamental emission or shall not exceed the
following field strength limits. Emissions falling in the restricted bands ot 15.205 shall not

exceed the following field strength limits:

Frequency Field Strength Field Strength
(MHz) (uV/m @ 3m) (dB @ 3m)
30- 38 100 40.0
88 - 216 150 43.5

216 - 960 200 46.0

Above 960 500 34.0

THE SPECTRUM WAS SEARCHED TO THE 10th HARMONIC

METHOD OF MEASUREMENT:
30 MHgz - |isth harmonic plot

RBW: 00 kHz
VHW 300 kHz
Sweep: Auto

Display line: -20 dBc

Lower Band Edee

RBW. At least 1% of spanidiv.

VBW: »RBW

Span: As necessary to display any spurious at band edge.
Sweep: Auto

Center Frequency: 2400 MHz

Marker: Peak of fundamental emission

Mgrker A: Peak of highest spurious level below 2400 MHz

Upper Band Edgee

RBW: At least 1% of spanidiv,

VBW: »RBW

Span: As necessary 1o display any spurious at band edge.
Sweep: Auto

Center Frequency: 2483.3 MHz

Marker: Peak of fundamental emission

Marker A: Peak of highest spurious leve!l above 2483.5 MHz

Number ol channels tested:

Tuning range Number of channels tested Channel iocation in band

| MHz or less 1 middie

I o 10 MHz 2 tep and bottom
more than 10 MHz 3 1op. middle, botiom

Page AS of A8
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FCC PART 5. SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R0O0161.1

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

KTL - Certelecom Labeoratories Inc.

| NAME OF TEST: Spurious Emissions (Radiated) PARA. NO.: 13.247(c)

TESTED BY: Kevin Carr DATE: April 27, 1998

TEST RESULTS: Complies. The worst-case emission level is 51.8dBuV/m ) 3m at
7444.5 MHz. This is 2.2 dB below the specification limit.

VIEASUREMENT DATA:  See attached table.
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KTL - Certelecom Laboratories Inc. ECC PART 13, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R0O0161.1

ANNEX A
FOUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Base
]T";—L\/IE OF TEST: Radiated Spurious Emissions PARA. NO.: 15.247(¢c)

TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage

VIINIMUM STANDARD:  [nany 100kHz handwidth outside the 902 - 928 MHz bands
emissions shall be at least 20 dB below the fundamental emission or shall not exceed the
following field strength limits. Emissions falling in the restricted bands of 15.205 shall not

exceed the following field strength limits:

Frequency Field Strength Field Strength
{(MHz) (u¥/m @ Im) (dB @ 3m)
30-38 100 40.0
R8 - 216 130 43.5

216 . 960 200 46.0

Above 960 500 34.0

THE SPECTRUM WAS SEARCHED TO THE 10th HARMONIC

15.205 Restricted Bands

VHz i MHz GHz
i6.42-16.423 399 9410 4.3-3.25
16.69475-16.693235 A08-614 5.35-346
16.30425-1A.30475 @601 240 7.25-7.75
25.3-25.67 ToiA00-1427 8.025-8.5
37.5-38.15 1433-1626.3 9.0-9.2
73-74.6 1645 3-1646.5 93953
6.123-A.218 74 8-75.2 1660-1710 10.6-12.7
6.26773-6,20825 108-121.94 17183-1722.2 13.25-134
6.31175-6.31223 123-138 2200-2300 15.47-143
3 291-3.294 149.9-150.05 2310-2390 15.35-16.2
§ 3A2-8.366 156.52475-156.52525 2483.3-2500 17.7-21.4
§737625-8.38673 136.7-156.9 2655-2900 22012512
§.41225-8.41473 162.0125-167.17 3260-3267 236-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.31973-12.32023 240-285 3343.8-3358 36.43-36.5
|2.57675-12.37725 322-335.4 36004400 Above 38.6
13.36-13.41 1718 i
Number of channels tested:
Tuning range Numbet of crannels rested Channe! location in band
| MHz or less : middle
1 to 10 MHz 2 top and bottom
more than 10 MHz 3 top., middle, bottom
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KTL - Certelecom Laboratories Inc.

FCC PART 13. SUBPART C

DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: SR0O0161.1
ANNEX A

EFOUTPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

[ NAME OF TEST: Transmitter Power Density

PARA. NO.: 15.247(d)

S

TEST CONDITIONS:

MINIMUM STANDARD:

Standard Temperature and Humidity

Standard Test Voltage

The transmitted power density averaged over any 1 second
interval shall not be greater than +8 dBm in any 3 kHz bandwidth.

METHOD OF MEASUREMENT:
The spectrum analyzer is set as follows:

RBW: 3 kHz
VBW: >3 kHz

Span: => measured 6 dB bandwidth
Sweep: Span(kHz)/3 (i.e. for a span of 1.5 MHz the sweep rate is 1500/3 = 500 sec.

L.OG dBR/div.: 2dB

NOTE: For devices with spectrum line spacing =< 3 kHz, the RBW of the analyzer is reduced
until the spectral lines are resolved. The measurement data is normalized to 3 kHz by summing
the power of all the individual spectral tines within a 3 kHz band in linear power units.

Number of channels tested:

" Tuning range

Number of channels tested

Channel location in band

1 MHz or less

]

middle

1 to 10 MHz

top and bottom

more than 10 MHz

[WE N ]

top, middle, bottom
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8RO0161.1

ANNEX A
EOUTPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base
FNAME OF TEST: Processing Gain PARA. NQ.: 15.247(e) J
TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage

MINIMUM STANDARD:  The processing gain shall be at least 10 dB.

METHOD OF MEASUREMENT:

The CW jamming margin method was used to determine the processing gain. A CW signal
generator is stepped across the passband of the receiver in 50 kHz increments. At each point the
signal generator level required to obtain the recommended bit error rate is recorded. The jammer
to signal ratio (J/S) is then calculated. The worst 20% of the J/S points is discarded. The lowest

remaining /S ratio is used to calculate the processing gain.

CALCULATION OF PROCESSING GAIN:
The processing gain was determined by measuring the jamming margin of the E.U.T. and using

the following formula:
Jamming Margin = G, - (S/N) - Loy
For a receiver using non-coherent detection the value (§/N),,, is calculated using the formula:

P, = (1. 2)EXP{-E/2IN,; where P, is the probability of error (minimum Bit Error Rate required for

proper operation).

EN, is (S/N),,
for example, for a bit error rate of 107 a S/N ratio of 12.3 dB is required.

L e svstom fossesy 19 assumed to be 2 dB.

Therefore G, = Mj + (S/N), + Ly,

Vleasurement performed at 915 MHz.
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KTL - Certelecom Laboratories Inc. FCC PART 135, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: 8R0O0161.1

ANNEX B

EOUIPMENT: 2.4 GHz Spread Spectrum C ordless Telephone Base

ANNEX B

BLOCK DIAGRAMS
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NOQ.: 8R00161.1

ANNEX B

EOQOUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

TEST SITE FOR RADIATED EMISSIONS

3 METERS

SEARCH
ANTENNA —>

|

NON-CONDUCTING VARIABLE
0.8 METER | EUT / TURNTABLE SEARCH
HEIGHT

TO TEST

ANALYZER

Below | GHz
Peak detector.
RBW = 100 kHz

Above | GHz for Peak emission levels
Peak detector

RBW =1 MHz

YVBW =>RBW

Above | GHz for Average emission levels
Peak detector

RBW =1 MHz

VBW =10 Hz

-

CONDUCTED EMISSIONS

SPECTRUM
E.LT. L.LSN. ANALYZER OR
TEST
RECEIVER

SHIELDED ROOM
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KTL - Certelecom Laboratories Inc.

FCC PART 15, SUBPART C

EOQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Base

DIRECT SEQUENCE TRANSMITTERS
PROJECT NO..

8RO0O161.1
ANNEX B

TRANSMITTER POWER DENSITY & PEAK POWER AT ANTENNA TERMINALS

SFEIRM
ANALYZER

nB
ATTENCATCR

ELT

If the E.U.T. has an integral (non-detachable) antenna, the above test is performed as a radiated

measurement and the result is reported as EIRP.

RF POWER

METER

PROCESSING GAIN
EUT  TX ATTENUATOR
50 OHM
PAD
BERT SIGNAL
GENERATOR

EUT RX

-

NOTE: This is a typical setup. The setup may vary slightly

functions built into the device.

since many devices have BER test

[Rpp———— _.II,,_.___._. e
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: 8R00161.1
ANNEX C

EOUIPMENT: 2.4 GHz Spread Spectrum Cordless T elephone Base

ANNEX C

TEST EQUIPMENT LIST

Page C1l ot C2




KTL - Certelecom Laboratories Inc.

FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: 8RO0161.1
ANNEX C
EOQOUIPMENT: 2.4 GHz Spread Specirum Cordless Telephone Base
RADIO TEST EQUIPMENT LIST

CaL EQUIPMENT MANLUFACTURER | MODEL SERIAL LAST NEXT
CYCLE CAL. CAL.

Plotter Hewlett Packard 7470 J308A30807 | NCR NCR
I Year Spectrum Analyzer-2 Hewlert Packard 835668 1950A00400 | Get. 3/97 Oct. 3/98
l Year Spectrum Analyzer Hewleu Packard 836624 1950A01177 | Oct. 3/97 Oct. 3/98

Display-2
| Year Quasi Peak Adaptor-2 Hewlett Packard 836304 2251400620 | Aug. 1997 | Aug. 19/93
| Year Artenuator Narda 763-20 9510 July 2397 July 23/98
I Year LiSN(peripheral) Tegam 93300-30 T-109014:15 Juiy 2597 July 2398
I Year Recerver Rohde & Schwarz ESVS-30 843710/002 Qct. 21/97 Qct, 21/98

Biconilog Antenna EMCO 3143 1038 NCR NCR
2 Year Hom Antenna EMCO =2 3113 4336 Oct. 30/97 Qct. 30/99
I Year Log Periodic Antenna EMCO LPA-22 1141 July 1097 | Tuly 10/98
1 Year Biconical (1) Antenna EMCO 3109 09204-2708 July 11,97 fuly 11798
I Year Low Noise Amplifier Avantek AWT-3035 1005 Oct. 2497 | Oct, 24/98
I Yeur Low Notse Amplifier DBS Microwave DWT-13033 9623 Oct. 24/97 | Oct. 24/98
3 Year Standard Gain Horn Electro-Metrics SH-20 ot)-| FAD00479 July 29:97 July 29.00
I Yeur Plotter Hewlett Packard T304 FAQD1129 NCR NCR
1 Yeor Spectrum Analvzer Hewlett Packard X363E 3804 A00881 Feb. 27 9% Feb, 2799

NAD Mot Applicable
NOR: Yo Cal Reguired
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