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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 Handset

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 15.247 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:_'_%ﬂ% f% DATE:_02 0.4, ¢ [195

Kevin Carr. Technologist

. ‘ ! / )
APPROVED BY: / - /“ /1— C[) DATE: & & Jund r798

Tém 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 Handser

SUMMARY OF TEST DATA

NAME OF TEST PARA.NO. | SPEC. MEAS. RESULT
Powerline Conducted Emissions 15.207(a) 43 dBuVv 20 dBuv Complies
Occupied Bandwidth [3.247(a)2) =500kHz 1.41 MHz Compiies
Peak Power Qutput 15.247(b) [ watt 188 mW Complies
Spurious Emissions 15.247(¢) -20 dBe Plot Complies
{Band Edge Antenna Radiated)
Spurious Emissions 15.247(c) Table Chart Complies
{Radiated) 15.209(a)
Transmitter Power Density 13.247(d) | £+8dBm -12.4 dBm Complies
Processing Gain 15247y 1 2 10dB Cust. Daa Complies

FOOTNOTES FOR N/A'S:
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KTL -~ Certelecom Laboratories Inc.

FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: SR0O0O161.1

EQUIPMENT.: 2.4 GH=z Spread Spectrum Cordless Telephone Handser

GENERAL EQUIPMENT SPECIFICATION

Power Input:

Frequency Range:
Tunable Bands:
Necessary Bandwidth:

6 dB Bandwidth:

Tyvpe of Modulation:
Emission Designator:

RF Power Output (rated):
Duty Crcle:

Channel Spacing:

Operator Selection of Operating
Frequency:

TRANSMITTER

Batterv
909.64 MH7 to 920.80 MH (Hﬂbos‘ ET Up ,—D
None -
500 kHz

1.41 kHz

Direct Sequence Spread Spectrum

FID

A i

Waprse fepes O gozs (303 4/3,4)
Hitd nspe Dol (24

Continuous (2o db H)
360 kHz

Key Pad

Panasonic Model KX-TG210 Series
900 MHz / 2.4 GHz Spread Spectrum Cordless Telephone System

FCC ID: ACJ96NKX-TG210
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROIJECT NO.: 8R0O0161.1

EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Handset

GENERAL EQUIPMENT SPECIFICATION

RECEIVER
Frequency Range: 2402.08 MHz to 2481.44 MHz
Tunable Bands: l
Bandwidth: 500 kHz
Tvpe of modulation: Direct Sequence Spread Spectrum
Operator Selection of
Operating Frequency: Key Panel

Page 6 of 41




KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8RO0Ial.]

FQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Handset

: NAME OF TEST: Powerline Conducted Emissions 15.207¢a) i

: |

|

| TESTED BY: Kevin Carr DATE: Apnl 17, 1998 E
TEST RESULTS: Complies. See attached graph.

VIEASUREMENT DATA: Sece attached graph.
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FCC PART 135, SUBPART C

DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8ROOI61.1

FQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Handset

KTL - Certelecom Laboratories Inc.

NAME OF TEST: Occupied Bandwidth PARA. NO.: 13.247(a}2)
|

| TESTED BY: Kevin Carr DATE: April 24, 1998

TEST RESULTS: Complies. The 6 dB bandwidth is 1.41 MHz. See attached graph.

MEASUREMENT DATA:  See attached graph.
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KTL - Certelecom Laboratories Inc. FCC PART 15. SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: SRO0OI61.1
EQUIPMENT: .4 GH= Spread Specirum Cordless Telephone Handser

- NAME OF TEST: Peak Power Output PARA.NO.: 15.247(b)

|

 TESTED BY: Kevin Carr DATE: May 19, 1998
TEST RESULTS: Complies. The maximum peak power

output of the transmitter 1s 0.00217 waltts.
MEASUREMENT DATA:

Detachable antenna? [ yes C<Jno
It ves. state the tvpe of non-standard connector used at the antenna port:

Directional Gain of antenna: dBi orl Numeric{dBi#/10)
cak Power Output: 0.00217 watts

Ficld Strength: 9%.6 dBuV/m @ 3m or 0.0851 V.m ‘e 3m.

) '?8.6({15’;,1!' sy
Log " — 20 _ =&5.1m
(851mb ]
EIRPs 0 x9 =217mW
3 /

_10Log2.17mW =336 dBm
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KTL - Certelecom Laboratories Inc.

FCC PART 15. SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8RO0161.1

EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Handser

Test Data - Radiated Emissions (PEAK)

Test Distance Range: Receiver: RBW: | MHz Detector:
(meters) : 3 A Tower HP8566B VBW: 1 MHz PEAK
Freg. Ant Pol. Ant, Table RCYD Ant. Amp. Dist. Field Limit Margin
(MHz) * {VIH) HGT. {deg.) Signal Factor Gain Corr. Strength {dBuVim) (dB)

{m) (dBuv'm) | (dB)** (dBy*** (dB) (dBuV/m)

Channel: 1

909.6 LP |V 397 30.1 | 89.8

5096 |LP [H 68.5 30.1 1986

Channel: 16

9158 Lp |V 398 30.2 80.0

9158 i.P | H 67.4 30.2 G7.6

Channel: 32

920.8 Lp |V 59.8 30.2 L 90.0

9208 L:P H 67.4 30.2 976

i i ‘

Notes:

B/C = Biconical. B/L. = Biconilog, [P = Log-Periodic. H = Horn, D/P = Dipole

* Re-measured using dipole antenna.

*k Includes cable loss when amplifier is not used.

*+*  [pcludes cable loss.

() Denotes failing emission level.

Page 18 of 41




KTL - Certelecom Laboratories Inc. FCC PART 13. SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: 8RO0161.1
EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Handset

i NAME OF TEST: Band Edge (Antenna Radiated) PARA.NO.: 13.247(c)
| TESTED BY: Kevin Carr DATE: April 24, 1998
TEST RESULTS: Complies. The worst-case emission level is 30 dBc at 893.60

MHz. This is 10.2 dB below the specification limit.

MEASUREMENT DATA:  See attached graphs.

For the worst case radiated emission the difference in antenna factors between 908 MHz and 893
MHz 15 +0.2 dB
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FCC PART [5. SUBPART C

DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: SR00161.1

EQUIPMENT: 2.4 GHz Spread Spectrum C ordless Telephone Handset

KTL - Certelecom Laboratories Inc.

NAME OF TEST: Spurious Emissions (Radiated) PARA. NO.: 15.247(c)

TESTED BY: Kevin Carr DATE: May 19, 1998

TEST RESULTS: Complies. The worst-case emission level is 41.3 dBuV/m (@ 3m at
2745 MHz. This is 12.7dB below the specification hmit.

VIEASUREMENT DATA: See attached table.
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KTL - Certelecom Laboratories Inc. FCC PART 15. SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R0O0I161.]

EQUIPMENT: 2.4 GH= Spread Spectrum C ordless Telephone Handser

Test Data - Radiated Emissions(AVERAGE)

Test Distance Range: Recewver: RBW: 1 MHz PERK
(meters) - 3 A Tower HP$566B VBW: 10Hz , | PaS¢
Standard: E.U.T. Model No.: Date: — Tested By: Kevin Carr
FCC Part 13. Subpart C KX-TG210 Handset Mav 19, 1998
Freq. | Ante Poi. Ant. Table RCVD Ant Amp. Dist. Freld Limit Margin
iMHz) } (VHY HGT. (deg.) Sign'aj F;C{D«r Gain_. Corr. Strength (dB)
} (m) (dBuVim) 1eBy 1dBy’ {d8) (dBuN my
Channel 1
1319.2 | Hom 2 v 36.9 309 138 42.0 78.6 36.6
1819.2 ¢ Hom 2 H 32.8 20.9 -45.8 37 78.6 40.7
2728.% « Hom2 v 38.6 335 -43.9 26.6 34.0 274
2728.8 Hom2 H 36.3 339 -43.9 243 54.0 29.7
36384 | Hom 2 vV 333 40.2 -43.3 28.2 34.0 2538
36384 i Hom 2 H 33.1 102 453 28.0 34.0 26.0
4348 ! Horn 2 v 328 399 -43.5 272 34.0 26.8
4348 Hom?2 H 331 399 | 433 | 273 54.0 26.5
34374 Hornl v LR 42A 437 P08 34.0 233
34374 Horn2 H 331 L2 -43.7 boo30.0 340 240
43672 rHom2 A 342 4.6 -435.3 133 78.6 | <31
A36%.2  Hom 2 H 4 148 433 24 78.6 132
276 % Hom2 % i 339 +6.3 437 343 54.0 19.3
72768 ¢ Hern 2 H 339 6.3 437 345 54.0 18.3
81864 . Horn2 v 331 483 -43.8 EI 34.0 16.4
3184+ ! Horn 2 H 331 485 -43.58 376 34.0 16.4
9096 | Horn2 \Y 331 3.5 -43.4 40.2 54.0 13.
9096 | Hom 2 H 33.1 305 -43.4 40.2 54.0 13.8
I
i
Notes:

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

* Includes cable loss

( ) denotes failing emission level.
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KTL - Certelecom Laboratories Inc. FCC PART 15. SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: S8RO0O161.1

EQUIPMENT: 2.4 GH= Spread Spectrum C ordless Telephone Handset

Test Data - Radiated Emissions(AVERAGE)

Test Distance Range: Receiver: RBW: | MHz s ot

(meters) : 3 A Tower HP3346B vBw: ioHz | AE

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

FCC Part 15. Subpart C KX-TG210 Handset May 19, 1998
Freg. Ant! Pol. Ant. Table RCVD Ant. Amp. Dist. Fieid Limit \Margin
iMHz) {Y/H) HGT. {deg.) Signal Factor Gain Corr. Strengt™ {dB)y

(m}) 1dBuVm) (dBy (dBY (dB) {dBu\ =

Channel 16
1830 { Hom 2 vV 533 3 -45.8 40.6 78.6 38.0
1830 | Hern 2 H 38.0 3t -45.8 43.3 78.6 333
2743 | Horn 2 A 480 34.0 -43.9 361 54.0 17.9
2745 | Hom2 H ;332 34.0 -45.9 413 34.0 12.7
3660 | Hom 2 v P340 40.2 -43.3 289 54.0 251
3560 | Homn 2 H po342 40.2 -45.3 251 54.0 249
4375 | Hom 2 v 329 40.0 -43.6 273 54.0 26.7
4373 ! Hormn 2 3] 326 40.0 438 RERY 34.0 270
498 | Horn 2 v | 2.0 42.6 -45.7 28y . 786 ¢ 9.7
5490 | Horn 2 H | 326 42.6 -35.7 235 ) 786 491
5403 | Hom 2 v ! 342 447 -43.2 337 786 | 9
4403 | Hom 2 H ‘ 342 447 -45.2 337 78.6 | 11
7320 | Hormn 2 vV ; 42 36.4 -43.7 340 540 | 1wl
7320 | Horn 2 H 337 46.4 437 344 340 | 196
8235 | Horn2 vV ' 332 48.6 -43.9 3T 340 1 161
8235 | Hormn 2 H | 331 486 | 439 7% 340 § 162
$130 | Hern 2 \ 328 30.3 -33.4 399 34.0 14.1
9150 | Hom 2 H 33.0 30.5 -43.4 40.1 54.0 13.9

Notes:

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

* Includes cabie loss

( ) denotes failing emission level.
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KTL - Certelecom Laboratories Inc. FCC PART [5.SUBPARTC
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8ROOI6!.1

EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Handset

Test Data - Radiated Emissions (AVERAGE)

Test Distancs Range: Receiver: RBW: | MHz | 2EAK
(meters) : 3 A Tower HP33668 VBW: 10 Hz N’{
Standard: P E.U.T. Modei No.: Date: Tested By: Kevin Carr
FCC Part 15, Subpart ¢ | KX-TG210 Handset May 19, 1998
Freg. Ant, Pol. | Ant. Table RC VD Ant. Amp. Dist. Fieid Limit NMargin
(MHz) (V-Hio HGT. tdeg.) Signat Factor Gain Corm. Strength :dB)
| tdBuVv.m) (dB¥ {(dBY {dB) (dBuV m}
f
Channel 32
1841.6 | Hom 2 Voo 35.9 311 -45.8 41.2 78.6 | 7.4
1841.6 | Hom 2 H 353 311 -45.8 40.6 78.6 | 28.0
27624 | Hom 2 Voo 32.6 4.1 -45.8 40.9 340 | 131
27624 | Hom 2 H by 34.1 -45.8 398 54.0 142
36832 | Hom 2 v 334 39.3 -35.0 279 54.0 26.1
3683.2 | Hom2 H 33.6 395 -45.0 281 54.0 239
4604 Horn 2 A 326 40.1 -45.7 270 54.0 270
1604 Horn 2 H 326 40.1 357 270 54.0 270
33248 | Hom 2 v P07 127 457 27K 78.6 518
33248 | Hom 2 H 30.6 427 -45.6 277 78.6 + 109
#4436 | Hom 2 v 344 449 -45.2 341 786 . 245
Ad45.6 | Hom 2 H N 149 -152 310 78.6 ¢ <24
“3h6.4 | Hom 2 v EE 46,4 —52 344 5340 0 %A
7366.4 | Hom 2 H RN 46.4 457 343 34.0 9.7
82872 | Homm 2 v 332 18.9 -34.0 381 34.0 iz9
]287.2 | Hom 2 H . 328 18.9 -44.0 377 54.0 | iH.3
9208 Hom 2 AU | 328 50.5 -33.4 399 78.6 387
9208 Homn 2 H i 330 50.3 -43.4 40.1 78.6 38.3
i
- :
i
Notes:

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

* Inciudes cable loss
¢ ) denotes failing emission level.
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: S8R0O0161.1
EQUIPMENT: 2.4 GH=z Spread Spectrum Cordless Telephone Handset

Test Data - Radiated Emissions(PEAK)

Test Distance Range: Receiver: RBW: 1 MHz PEAK

(meters) : 3 A Tower HP83668 VBW: |1 MHz

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

FCC Part 13, Subpart C KX-TG210 Handset May 19, 1998
Freg. Ant’ Pal. Ant Table RCYD Ant. Amp. Dist. Field Limit Margin
tMHz) (V. H) HGT. (deg.) Signal Factor Gain Corr. Strength (dB}

{m} {dBu Vv m) 1dBy (dBY (dB} (dBpV/m}

Channel 1

1819.2 | Hom 2 A% 554 30.9 -45.8 40.5 78.6 38.1
1819.2 { Homn 2 H 548 30.9 -45.8 399 78.6 387

27288 ; Hom 2 \% 49.1 339 -45.9 37.1 34,0 16.9

27288 [ Hom 2 H 49.6 339 -359 376 34.0 16,4

36384 | Homm 2 Vv 43.0 0.2 -45.3 39.9 540 14.1

36384 | Hom 2 H 43.9 40.2 -45.3 40.8 34.0 13.2
4548 Hom 2 hY 44.0 399 -43.3 384 34.0 15
4348 Hom 2 H 43.7 39.9 -43.5 40.1 54.0 3.9
34574 | Hem 2 V 444 42.6 -43.7 41.3 34.0 127

54574 | Horn 2 H 443 12,6 437 41.4 54.0 A

63672 | Hom 2 " 431 34.6 433 44 .4 78.6 342
A367.2 { Hom 2 H 473 116 -43.3 46.8 78.6 38
7276.%  Hom 2 vV 447 16.3 -45.7 45.3 340 3.7
7276.3 | Homn 2 H 43.6 46.3 -4357 46.2 54.0 TN
81864 | Hom 2 v 43.6 48.3 -13.8 43.1 34.0 3.9
51864 { Hom2 H 444 48.3 -33.8 43.9 54.0 3.1
9094 Hom 2 v 454 50.5 -43.4 325 | 340 1.3
9096 | Horn 2 H 446 30.5 -43.4 317 34.0 2.3

Notes:

' B/C = biconical, B/L biconilog, L/P = log-periodic, H = homn, D/P = dipole

* Includes cable loss when amplifier is not used

3 Includes cable loss

{ } denctes failing emission level,
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KTL - Certelecom Laboratories Inc. FCC PART 15. SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R0OO161.1

EQUIPMENT: 2.4 GH= Spread Specirum Cordless Teieplone Handser

Test Data - Radiated Emissions(PEAK)

Test Distance Range: Receiver: RBW: | MHz PEAK

{meters) : 3 A Tower HP8366B VBW: I MHz

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

FCC Part 13. Subpart C KX-TG210 Handset May 19, 1998
Freg. Ant Poi. Ant. Table RCYVD Ant. Amp. Dist. Field Limit Margin
M Hz) (ViH) HGT. (deg.} Signal Fac:o-r Gaiq Corr. Strength 1dB}

tm) {dBuV/im) tdBr {dBy 1By {dBuV/m)

Channef 16
1830 Hom 2 A% 36.3 311 -15.8 41.6 78.6 37.0
1830 Hom 2 H 37.6 311 -43.8 42.9 78.6 33.7
2745 Hom 2 Vv 50.2 340 459 383 54.0 13.7
2743 Horn 2 H 33.0 340 -+5.9 41.1 34.0 12.9
3660 Hom 2 v 46.3 402 1 433 41.2 540 12.8
3660 Horn 2 H 16.1 40.2 453 41.0 54.0 13.0
4373 Homn 2 v 457 40.0 5.6 40.1 54.0 136
4373 Horn 2 H 45.4 0.4 -43.6 39.8 34.0 14.2
490§ Hom 2 V 142 426 437 e 4Ll 78.6 125
3490 [ Hom2| H 439 126 1 457 ©408 | 786 | 373
4105 | Hormn 2 v 450 24T 432 443 78.6 341
AL s Hormn 2 H 440 427 432 44.1 78.6 345
7320 Hom 2 V poo443 4h 4 437 432 34.0 3.3
7320 Hom 2 H 434 1A 4 437 46.1 34.0 -9
8235 Hom 2 v 43.6 +8.4 -39 48.3 34.0 3.7
8235 Hom 2 H 446 485 -43.9 493 34.0 4.7
9130 Hom 2 vV 434 3 8 434 30.5 54.0 33
9130 Hom 2 H 437 037 434 50.8 54.0 3.2

i

Notes:

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

* Includes cable loss

¢ y denotes failing emissicn level.
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R0O0161.1

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Handset

Test Data - Radiated Emissions (PEAK)

Test Distance Range: Receiver: RBW: | MHz PEAK
{meters) ;3 A Tower HPS83566B VBW: | MHz
Standard: E.U.T. Model No.: Date: Tested By: Kevin Carr
FCC Part 13, Subpart C KX-TG219 Handset May 19, 1998
Freg. Ant. Pol. AatL Table RCVD Ant. Amp. Dist. Field Limit Margin
1 MHzy {V.H) HGT. {deg.) Signal Factor Gain Com. Sirength {dB;
{m) {dBuVm) | (dBY (¢BY (dB) {dBuVim)

Channel 32

1841.6 | Horn 2 v 359 3L.1 -43.8 41.2 78.6 37.4
[&841.6 | Hom 2 H 610 311 -43.8 46.3 78.6 323
27624 | Hom2 A% 518 34.1 -45.8 40.1 34.0 13.9
27424 | Horn 2 H 53.7 341 -435.8 42.0 34.0 12.0
34832 | Homn 2 v 46.2 30.2 <433 1.1 534.0 12.9
36832 | Homn 2 H 46.3 40.2 -45.3 +1.4 54.0 12.6
1614 | Hem 2 \% 46.0 40.1 -45.7 +0.4 54.0 13.6
1A04 | Hom 2 H 43.0 40.1 ~43.7 39.4 54.0 14.6
332485 {Hem?2 V 431 429 5.7 40.2 73.6 384
33248 | Homn 2 H 434 42.7 -45.6 0.5 78.6 5381
A=156 | Hom 2 v 444 449 -45.2 44.1 78.6 9.9
AL236 | Hom 2 H 46.2 44.5 -45.2 45.9 78.6 8.1
2864 | Hom 2 Y 439 46.4 -43.7 43.6 34.0 3.4
“3A64 | Hormn 2 H 43.9 164 -43.7 44.6 54.0 9.4
32872 | Homn 2 Y 433 48.9 -44.0 48.2 34.0 3.3
R2<7.2 | Hom 2 H 343 43.9 -44.0 49.2 34.0 4.8
9208 | Horn 2 V 434 50.5 -43.4 50.3 78.6 28.1
9208 Horn 2 H 425 50.5 -43.4 30.0 78.6 28.6

Notes:

' B, = biconical, B/L biconilog, L/P = log-periodic. H = horn, D/P = dipoie
2 Includes cable loss when ampiifier is not used

* Includes cable loss

( ) denotes failing emission level.
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KTL - Certelecom I.aboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 3R00161.1

EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Handset

NAME OF TEST: Transmitter Power Density PARA.NO.: 13.247(d)

TESTED BY: Kevin Carr DATE: April 23, 1998

TEST RESULTS: Complies.

MEASUREMENT DATA: See attached graphs.

WORST CASE: 909.64 MHz
ANTENNA FACTOR: 30.0 dB
[ 528dBul +30dB) )
og 7l 1 =138038ub
° 20 )
138038x107° ) L
EIRPs ! n | x9=3572x107 10
_} !

10 Log3.72x 107 W =-42.4dB

) =-12.4 dBm
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KTIL. - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 3R0O0161.1

EQUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Handser

| NAME OF TEST: Processing Gain PARA.NO.: 15.247(¢)

[

! TESTED BY: Panasonic Supplier Data DATE: May 7, 1998
TEST RESULTS: Complies. The processing gain of the system is 14.2 dB.

VIEASUREMENT DATA: See attached data.

BER:
S".Noul‘.
J.S ratio:
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e

B wland Blasic (Coisrm varialo) Tect Rasults

KX-TG210B Prossece Gain

Portable Unif Base Unit
A f(xHz{D/\U Ratia(dB) {D/U Rata(dB)
1260 26.2 28.0
1150 22.2 270
1100 222 25.4
1050 22.8 216
1000 18.7 21.9
550 16.7 21.2
90G{ 18.1 18.9
850 15.0 18.0
800 12.6 17.1
750 14.1 143
700 13.9 13.8
850 10.7 13.0
600 10.8 11.5
550 12.1 10.0
500 10.4 11.3
450 10,0 112
400 2103
350
3001 9.8.
250
200
150 10.4
100
50
Q
-50 892 12.3
=100 12.8 - 124
-150
-2003 8.0 106
-250 9.3 116
-3C0; 10.0
-350 105}
1~ =400 12.0 11.2
| -450 11.0 12.9
-500 1157 11.6
=550 10.9 11.6
- =800 16.9 13.4
-550 14.0 14.0
. =700 13.0 14,9
=750 16.8 16.5
. —B00 16.8 18.6
-850 20.0 215
- =800 21.3 242
-950 215 25.7
-1000 255 25.7
-1050 244 26.0
-1100 26.6 26.6
-13750 31.3 26.9
-1200 280 274

/

pg >°
Kyushu Matsushita Electric Cao_Ltd '
Forth Division Engineering Department

H.Hamada

D/U Ratio = (Desire Signal) /(Undesired Signal) Ratic

charme! :

tch

SRR worst 20% points

These points are excluded.

OM;j Jamming Margin

Mi(J/S ratio)

Portabia

8.2d8

Base

110.1dB

*=Mj level is worst value after sxclude worst 20% point

CProcess

Gain

Gp={S/N)o+Mj+Lsys

(5/Njo=3.0d8
Lsys=2.0dB
Mj: compare above table.

Gp (Process Gain)

Peortable

14.2dB

Base

15.148

=8.2+3+2)
(=10.1+3+2)

OMeasurement Equipment

Signal Generator
HEWLETT PACKERD ESG-D3000A

Audlo Analyzer
HEWLETT PACKERD 83038

Four port junction Pad
© - -Anritsu MA1812A

50 ohm te

rminator

HWELETT PACKERD 908A

Project No.: BRO0O161.1
Processing Gain
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Test Results %
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e A

KX-TG210B-R CW Jammirg Margin

Portabla Unit
- 356
‘3 396
! »

N>
P
C

D/U Ratio (dB)
&Y
& th

th
D

P
Pt

-1500 -1000 -500 0 500 1000 1500
Af (kH)

KX-TG2168B-H CW Jamming Margin

Base-Unit . (EE)

350
256
.'“N AR A
o~ [T
) g \
=
[=]
- 'a
-}
0.4
-
sy
a]
50
‘ 80—
-1500 ~1000 -500 0 500 1000 1500
Af{kHz2)

project Mo BROC151. 1
Processing Gain
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Gp = (C/N)+Mj+Lsys

Gp = KX-TG210 Process Gain

(S/N}a=SIN .an for keeping 12dB SINAD

The Base band signals of this model are nnalog.

(5/N)o it 3dB on thix system,
Mj = HS ratio (CW Jamming margin method)

Luys = system loss (<=2.04B)

1, Method al incasurement CW Jamming margin

fQ Modutation Bxt. Inpul terming »

4

IDC Valtage
Source
oy

Signal Generator |
HEWLETT PACKERD |
ESG-DI0ODOA

Yo

RE¥

PN Ocﬂ

Tene ..

PN Generator

mzﬁ

PN O:n%x: terminat : . m\

Equipment E_.mmﬂ test >m.ou_=

~ANT Tesmin

0cy
o
3%
Tus
) m .
243
pr
23
R
.JD- T
0 0o
1
o
*1:Tour port junction pad
Anritsu MA 1612A(inserion loss 150B)
*2:50ohm terminalor
HEBWLRTT PACKARD Y0BA
Signal Generator 2
HEWLETT PACKERD
: \U : BSG-DIV0DA
- RFCulput
Audio Analyzer
HEWLETT PACKERD 89038
2 AF lnpul




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

PROJECT NO.: 8R0OO161.1

ANNEX A

FOUIPMENT: 2.4 GH= Spread Spectrum Cordless Telephone Handset

ANNEX A

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

PROJECT NO.: §RO0161.1
ANNEX A

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Handset

. NAME OF TEST: Powerline Conducted Emissions 15.207(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

(483 dBuV) across 50 ohms.
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KTL - Certelecom Laboratories Inc. FCC PART 15. SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: 8RO0161.1

ANNEX A
EQUIPMENT: 2.4 GH= Spread Spectrum Cordless T'elephone Handset
i—NAME OF TEST: Occupied Bandwidth PARA. NO.: 13.247(a)(2) [
TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage
MINIMUM STANDARD:  The minimum bandwidth shall be at least 500 kHz.
METHOD OF MEASUREMENT:
The spectrum analvzer 1s 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 ot channels tested Channel location in band

1 MHz or less l middle
1to 10 MHz top and bottom

more than 10 MHz top, middle. bottom

] D

Page A3 of A8




KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R0O0161.1

ANNEX A
EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Handset
{ NAME OF TEST: Peak Power Output PARA. NO.: 15.247(b)
TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage

MINTMUM STANDARD:  The maximum peak power output shall not exceed 1 watt.
If 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 dBi.

DIRECT MEASUREMENT METHOD FOR DETACHABLE ANTENNAS:
If the antenna is detachable, a peak power meter is used to measure the power output with the
transmitter operating into a 50 ohm load.

CALCULATION OF EIRP FOR INTEGRAL ANTENNA!
If the antenna is not detachable trom the circuit then the Peak Power Output is derived from the

peak radiated field strength of the fundamental emission by using the plane wave relation GP/4x
R2 = E2/1207 and proceeding as follows:

p=E£R _ £°3
30G 30G

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 value greater than the measured 6 dB
occupied bandwidth of the E.U.T.

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

1 MHz or less 1 middle
1010 MHz top and bottom

more than 10 MHz top, middle, bottom

L9
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KTL - Certelecom Laboratories Inc.

FCC PART 15, SUBPART C

DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: SROCI61.1

ANNEX A

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Handset

NAME OF TEST: Spurious Emissions at Antenna Terminals

PARA. NO.: 15.247(c)

TEST CONDITIONS:
Standard Test Voltage

MINIMUM STANDARD:

Standard Temperature and Humidity

[n any 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 swrength limits. Emissions falling in the restricted bands of 15.203 shall not

exceed the following field strength hmits:

Frequency Field Strength Fieid Strength
(MHz) (u¥V/m @ 3Im) (dB ‘2 3m)
30 - 88 100 40,0
%8 - 216 130 433

216 -960 200 46.0

Above 960 500 34.0

THE SPECTRUM WAS SEARCHED TO THE 16th HARMONIC

METHOD OF MEASUREMENT:
i AMHz - 10th harmonie piatl
RABW 100 kHz

VBW: 300 kHe

Sweep: AUl

Dizplay line: -20 dBe

i.ower Band Edae

RBW: At least (™ of span div.

VBW. *RBW

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

Center Frequency: 902 MHz

Starker: Peak of fundamental emission

Marker A Peak of highest spurious level below 902 MHz

Upper Band Edge

RBW: Atleast %% of span div.

VBW: *RBW

Span: As necessary o display any spuricus at band edge.
Sweep: Aulo

Center Frequency: 928 MHz

Marker: Pezk of fundamental emission

\arker A: Pzak of highest spurious level above 928 MHz

Number of channels tested:

Number ot channels tested

Channel location in band

Tuning range

1 MHz or less 1 middle

[ 1010 MHz 2 top and boltom
more than 10 MHz 3 top, middle. bottom
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KTL - Certelecom Laboratories Inc. FCC PART 15. SUBPART C
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R0O0161.1

ANNEX A
EQUIPMENT: 2.4 GHz Spread Spectrum Cordless 1 elephone Handset
(NAME OF TEST: Radiated Spurious Emissions PARA. NO.: 15.247(c)
TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage

VINIMUM STANDARD:  In any 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 of 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
8% -216 130 43.5

214 - 560 200 46.0

Above 960 300 34.0

THE SPECTRUM WAS SEARCHED TO THE 10th HARMONIC

15.205 Restricted Bands

MHz MHz MHz GHz
0.09-0.51 16.42-16.423 399.9-110 4.5-5.25
0).495-1) 303 16.69475-16.69323 608-613 3.35-346
2073531003 16.30425-16.80475 960-1230 7.25-7.75
41254128 25.3-25.67 1300-1427 3.025-8.5
417725407575 37 3-38.25 1435-1626.5 9.0-9.2
4.20725-4.20773 73-74.6 1645.5-1646.5 9.3-9.5
6.125-6.218 748-75.2 1660-1710 10.6-12.7
6.26775-6.26823 108-121.54 [7188-17222 [3.25-13.4
6.31173-6.31223 123-138 2200-2300 14.47-145
§m01-8.204 149.9-150.03 2310-2390 15.35-16.2
8.362-8.560 156.52475-156.52525 2483.3-25G0 17.7-21.4
8.37623-3.38673 156.7-156.9 2555-2900 22.01-23.02
$.41425-84147F 162.0125-167.17 3260-3267 23.6-24.0
{2.29-12.293 167.72-173.2 3332-3339 31.2-31.8
[2.51973-12.52025 240-285 3345.8-3338 36.43-36.5
12.537673-12.37723 322-335.4 36004400 Above 38.6
13.36-13.41 1718
~Numbper of channeis tested:
Tuning range Number of channels tested Channel location in band
i MHz or less | middle
1o 10 MHz 2 top and bottom
more than [0 MHz 3 top, middle. bottom
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KTL - Certelecom Laboratories Inc. FCC PART 13, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: S8RO016!.1

ANNEX A

EQUIPMENT: 2.4 GH:= Spread Spectrum Cordless Telephone Handset

[NAME OF TEST: Transmitter Power Density PARA.NO.: 15.247(d)

TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage

VIINIMUM STANDARD:  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 1.3 MHz the sweep rate is 1500/3 = 500 sec.

LOG dB/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 lines within a 3 kHz band in linear power units.

FOR-DEVICES WITH INTEGRAL ANTENNA:

For devices with non-detachable antennas, the received field strength is peaked and the spectrum
analyzer is set as above. The peak emission level is then measured and converted to a field
strength by adding the appropriate antenna factor and cable loss. This field strength is then
converted to an equivalent isotropic radiated power using the same method as described tor Peak

Power output.

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

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

more than 10 MHz top, middle, bottom

L] 1o
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KTL - Certelecom Laboratories Inc. FCC PART 15. SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: 8R0O0161.1

ANNEX A

EQUIPMENT: 2.4 GHz Spread Spectium Cordless Telephone Handset

(rNAME OF TEST: Processing Gain PARA.NO.: 15.247(e)

TEST CONDITIONS: Standard Temperature and Humidity
Standard Test Voltage

MINTMUM 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 J/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 tollowing formula:
Jamming Margin = G, - (S/N),,, - L.

For a receiver using non-coherent detection the value ($/N),, is calculated using the formula:

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

E/N, is (S/N),,
for example, for a bit error rate of 10 a S/N ratio of 12.3 dB is required.

Ly tsysiem lossesy 15 assumed to be 2 dB.

Therefore G, = Mj + (§/N),, + L,

Measurement performed at 915 MHz.
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FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: SR0O0161.1
ANNEX B

KTL - Certelecom Laboratories Inc.

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Handset

ANNEX B

BLOCK DIAGRAMS
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KTL - Certelecom Laboratories Inc.

FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: 8R00I161.1
ANNEX B

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless T elephone Handset

TEST SITE FOR RADIATED EMISSIONS

3 METERS
SEARCH
ANTENNA
NON-CONDUCTING VARIABLE
0.8 METER | EUT TURNTABLE SEARCH
YUEIGHT
TO TEST
ANALYZER
Below | GHz
Peak detector.
RBW =100 kHz
Above | GHz for Peak emission [evels
Peak detector
RBW =1 MHz
VBV\{ =>RBW
Above | GHz for Average emission levels
Peak detector
RBW =1 MHz
VBW = 10 Hz
CONDUCTED EMISSIONS
SPECTRUM
E.UT. L.iS.N. ANALYZER OR
TEST
RECEIVER

SHIELDED ROOM
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FCC PART 13. SUBPART C

KTL. - Certelecom Laboratories Inc.
DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8RO0OI61L.1
ANNEX B

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless I elephone Handset

TRANSMITTER POWER DENSITY & PEAK POWER AT ANTENNA TERMINALS

FHRLM
ANALYZER

XB
ATTENUATCR

EUT

I£ 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.

PROCESSING GAIN

RF POWER
EUT TX ATTENUATOR }
METER
50 OHM EUT RX
pAD
BERT SIGNAL
GENERATOR

1
NOTE: This is a typical setup. The setup may vary slightly since many devices have BER test

functions built into the device.
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KTL - Certelecom Laboratories Inc. FCC PART 15, SUBPART C
DIRECT SEQUENCE TRANSMITTERS

PROJECT NO.: 8RO0161.1

ANNEXC

EQUIPMENT: 2.4 GHz Spread Spectrum Cordless I elephone Handser

ANNEX C

TEST EQUIPMENT LIST
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KTL - Certelecom Laboratories Inc.

FCC PART 15, SUBPART C

DIRECT SEQUENCE TRANSMITTERS
PROJECT NO.: 8R00161.1

ANNEX C
EQUIPMENT: 2.4 GHz Spread Spectrum Cordless Telephone Handser
RADIO TEST EQUIPMENT LIST

CAL EQUIPMENT MANUFACTURER | MODEL SERIAL LAST NEXT
CYCLE CAL. CAL.

Plorter Hewietr Packard 7470A 2308A30807 | NCR NCR
| Year Spectrum Analyzer-2 Hewlert Packard 85668 1950A00400 Oct. 3/97 Oct. 3/98
1 Year Spectrum Analyzer Hewleti Packard 33662A 1930A01177 Ocrt. 3/97 Oct. 3:98

Dispiay-2
I Year Quasi Peak Adaptor-2 Hewlett Packard 85630A 2251A00620 | Aug. 1997 | Aug. 1998
| Year Attenuator Narda 763-20 9510 July 23,97 July 23.98
| Year LISN(peripheral) Tegam 95300-30 T-109014:135 | July 2397 | July 25:98
| Year Receiver Rohge & Schwarz ESVS-30 843710/002 Oct, 21,97 Oct. 21.98
2 Year Horn Anterna EMCO =1 3115 4336 QOct. 30,97 | Oct. 30,99
| Year Log Pertodic Antenna EMCO LPA-25 1141 July 10:97 July 10:98
| Year Bicontcal (1) Antenna EMCO 3109 9204.2708 July 11,97 | July 11.98
| Year Plotter Hewlett Packard 7550A FAQOI129 NCR NCR
| Year Spectrum Analyzer Hewlet Packard 8565E 3804A00881 Feb. 2798 | Feb. 27.99

NA:  Not Applicable
NCR: No Cal Required
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