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SEPTEMBER 4, 2003

Federal Comuni cations Conmm ssion

Aut hori zati on and Eval uation Division

7435 Oakland MI1s Road

Col umbia, MD 21046

SUBJECT: PARKERVI SI ON | NC.

FCC I D: JFE- D2D00002

To Wom It My Concern:

The attached application is for a direct sequence spread spectrum
Wreless lan with an integrated antenna. This wireless lan conplies
to the 802.11 specifications and operates in the 2412-2462 M1z band.

Shoul d you have any questions or require any further information
with regards to this, please feel free to contact ne.

Si ncerely,

Mario R de Aranzeta C E. T.

MRD/ sh
Encl .
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EMC Equipment List

Model
N A
94455-1
94455-1

RGA- 180

ANS- 25/ 2
EM 7820
96005
EM 6950
LPA- 25
LPA- 30
8900C

432A
8449B

85650A

85685A

85668 Opt
462

8449B- HO2

85650A

85685A

85668 Opt
462

11970K

DBE- 520- 20

Devi ce Manuf act ur er
3-Meter OATS TE
Bi conni cal Eat on
Ant enna
Bi conni cal Eat on
Ant enna
Doubl e- El ectro-
Ri dged Horn Metrics
Ant enna
LI SN El ectro-
Metrics
LI SN El ectro-
Metrics
Log- Peri odic Eat on
Ant enna
Log- Peri odic El ectro-
Ant enna Metrics
Log- Peri odic El ectro-
Ant enna Metrics
Log- Peri odic El ectro-
Ant enna Metrics
Peak Power HP
Met er
Power Meter HP
Silver Tower HP
Preamplifier
Silver Tower HP
Quasi - Peak
Adapt er
Silver Tower HP
RF
Pr esel ect or
Silver Tower HP
Spectrum
Anal yzer
Tan Tower HP
Preamplifier
Tan Tower HP
Quasi - Peak
Adapt er
Tan Tower RF HP
Pr esel ect or
Tan Tower HP
Spectrum
Anal yzer
Har noni ¢ HP
M xer
HORN SYSTRON
DONNOR
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Seri al
Nunber
N A
1057
1096

2319

2604

2682

1243

632

1122

409

2131A00545

1141A07655
3008A01075

3303A01844

2620A00294

3552A22064

3638A08608

3008A00372

3303A01690

3221A01400

3138A07786
3144A20661

3003A04991

N A

Cal / Char
Dat e
Li st ed
1/ 13/ 03
CAL 3/18/03
CAL 10/1/01

CAL 2/17/03

CAL 10/9/01
CAL 3/12/03
CAL 5/8/03
CHAR
10/ 15/ 01
CAL 10/2/01
CAL 3/4/03
CAL 7/2/03
CAL 4/15/03
CHAR
1/ 28/ 02
CAL
10/ 14/ 02

CAL
10/ 14/ 02

CAL
10/ 14/ 02

CHAR 3/4/01

CAL 8/31/01

CAL 8/31/01

CAL 8/31/01

N A

N A

Due Date

1/ 13/ 06

3/ 18/ 05

10/ 1/ 03

2/ 17/ 05

10/ 9/ 03

3/ 12/ 05

5/ 8/ 05

10/ 15/ 03

10/ 2/ 03

3/ 4/ 05

7/ 2/ 05

4/ 15/ 05

1/ 28/ 04

10/ 14/ 04

10/ 14/ 04

10/ 14/ 04

3/ 4/ 03

8/ 31/ 03

8/ 31/ 03

8/ 31/ 03

N A

N A



TEST PROCEDURE

GENERAL: This report shall NOT be reproduced except in full without the witten
approval of TIMCO ENG NEERI NG, INC. Shielded interface cables were used in all
cases except for cables connecting to the tel ephone Iine and the power cords. A
test programwas run which sinmulated a normal data transnission on a network.

POAER LI NE CONDUCTED | NTERFERENCE: The procedure used was ANSI STANDARD C63. 4-
1992 using a 50uH LISN. Both lines were observed with the UUT transmtting. The
bandwi dt h of the spectrum anal yzer was 10kHz with an appropriate sweep speed.

The anbi ent tenperature of the UUT was 76°F with a humidity of 55%

BANDW DTH 6. 0dB: The neasurenents were nade with the spectrum anal yzer's
resol uti on bandwi dth (RBW=1.0MHz and the video bandwidth (VBW =3.0MHz and the
span set as shown on plot.

POAER QUTPUT: The RF power output was neasured at the antenna feed point using
a peak power neter.

ANTENNA CONDUCTED EM SSI ONS: The RBW = 100 kHz, VBW = 300 kHz and the span set
to 10.0 MHz and the spectrum was scanned from 30MHz to the 10'" Harnonic of the
fundanental. Above 1.0 GHz the resolution bandwidth was 1.0 MHz and the VBW =
3.0 MHz and the span to 50 MHz.

RADI ATI ON | NTERFERENCE: The test procedure used was ANSI STANDARD C63. 4- 1992
using a HEWLETT PACKARD spectrum anal yzer with a pre-selector. The bandw dth
(RBW of the spectrum anal yzer was 100kHz up to 1GHz and 1. OMHz above 1GHz with
an appropriate sweep speed. The VBW above 1.0G+# was = 3.0MHz. The anal yzer was
calibrated in dB above a microvolt at the output of the antenna. The anbient

tenperature of the UUT was 53°F with a humdity of 17%
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APPLI CANT: PARKERVI SI ON | NC.

FCC | D JFE- D2D00002

NAVE OF TEST: 6. 0dB BANDW DTH

RULES PART NO.:  15.247(a)(2)

REQUI REMENTS: The 6.0dB bandwi dt h must be greater than 500 kHz.
MEASURENMENT: See pl ot on next page.

MEASURENMENT

DATA: See pl ot

NAVE OF TEST: POAER QUTPUT

RULES PART NO. : 15.247(b) 1.0watt or +30dBm

MEASURENMENT: 21.2 dBm at 2412 MHz

15. 247(c) Met hod of Measuring RF Power output: The Peak power Sensor was
connected in place of the antenna. Measurenents were nade on 3
channel s and the highest is reported above.

HP
PEAK
PWR MR
8900C

UUT Less PEAK PONER

ant enna SENSOR HP84811A
LAPTOP

CPU
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6 dB BANDW DTH PLOT

MKR A 12.68 MHz

qa' REF 87.2 dBV ATTEN 190 dB + 20 dB P.20 dB
1B dB/
lieafiiimins \“\—A\\\
Pl ™
/’/ ‘\\
MAAKER A ™\

H
12 .60 MHz
g.00 dB

CENTER 2.4412 @ GHz SPAN 20.0 MHz
RES BW 4 MHz (i) VBW 41 MHz SWP 2P0.Q0 msec
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15. 247(c) Met hod of Measuring RF Conducted Spurious Em ssions

HP
Spectrum
Anal yzer
8566B
TRANSM TTER 50 OHM RESI STI VE
UNDER TEST LOAD
ATTENUATOR
NAME OF TEST: SPURI OQUS EM SSI ONS AT ANTENNA TERM NALS
REQUI RENENTS: Em ssi ons nust be at |east 20dB down fromthe
hi ghest emi ssion level within the authorized band as nmeasured with a
100 kHz RBW
EM SSI ON dB BELOW
FREQUENCY CARRI ER
Mz
2412 0
804 57
2327 61.9
3220 73.6
4830 74.9
2435 0
812 55.9
2318 61.94
4874 70.94
5688 76.1
2462 0
820 54. 6
4102 67.9
5745 73.6
7385 69. 1
10, 665 73
12, 306 61.2
13,951 69.9

NOTE: THE SPECTRUM WAS SCANNED TO THE TENTH HARMONI C.
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15.247(c), 15.205 &15.209(b) Field strength of spurious_eni ssions:

REQUI REMENTS:

FI ELD STRENGTH FI ELD STRENGTH S15. 209

of Fundanent al : of Har nmoni cs 30 - 88 MHz 40 dBuV/ m @M
902- 928MVHz 88 -216 MHz 43.5
2.4-2.4835GH# 216 -960 MHz 46

127. 38dBuV/ m @m 54 dBuV/ m @m ABOVE 960 MHz 54dBuV/ m

EM SSI ONS RADI ATED QUTSI DE OF THE SPECI FI ED FREQUENCY BANDS, EXCEPT FOR
HARMONI CS, SHALL BE ATTENUATED BY AT LEAST 20 dB BELOW THE LEVEL OF THE
FUNDAMENTAL OR TO THE GENERAL RADI ATED EM SSION LIM TS I N 15. 209, WH CHEVER | S
THE LESSER ATTENUATI ON.

REQUI REMENTS: Emi ssions that fall in the restricted bands (15.205) nust be
| ess than 54 dBuV/ m ot herwi se the spurious and harnoni cs nust be attenuated
by at |east 20dB.

TEST DATA: Peak Em ssions

Tuned Eni ssi on Met er Ant . Coax Field
Frequency Frequency Reading Polarity Loss Correction Strength
MHz MHz dBuVv dB Fact or dBuV/ m
dB
2,412.0 803. 00 27.9 H 4.01 24. 06 55. 97
2,412.0 803. 00 32.6 \Y 4.01 22.68 59. 29
2,412.0 1, 608. 00 20.2 \Y 2.59 27. 29 50. 08
2,412.0 1, 608. 00 22.9 H 2.59 27. 27 52.76
2,412.0 2,412.00 70.8 H 3.33 29. 26 103. 39
2,412.0 2,412.00 79.7 \ 3.33 29.28 112. 31
2,412.0 3, 216. 00 17.8 \Y 4.02 30.93 52. 75
2,412.0 3, 216. 00 18.5 H 4.02 30.98 53. 50
2,412.0 4,019. 00 13.3 H 4.83 33.10 51. 23
2,412.0 4,019. 00 15.0 \Y, 4.83 32.90 52.73
2,412.0 4,824.00 13.4 H 5.95 34.14 53. 49
2,412.0 4,824.00 15.9 \Y 5.95 34.04 55. 89
2,412.0 7,237.00 10.0 \Y 7.05 36.75 53. 80
2,437.0 4,874.00 15.0 H 6.02 34.30 55. 32
2,437.0 4,874.00 19.0 \Y 6. 02 34. 20 59. 22
2,462.0 821. 00 37.0 H 4.04 24. 68 65. 72
2,462.0 821. 00 37.0 H 4.04 24. 68 65. 72
2,462.0 1, 641. 00 18.4 H 2.62 27. 38 48. 40
2,462.0 1, 641. 00 14. 4 \Y 2.62 27. 38 44. 40
2,462.0 2,462.00 70.5 H 3.37 29. 34 103. 21
2,462.0 2,462.00 78.8 \Y, 3.37 29. 35 111.52
2,462.0 2,485.50 18.7 \Y, 3.39 29. 38 51. 49
2,462.0 2,485.50 29.4 \Y, 3.39 29. 38 62. 17
2,462.0 3,282.00 16.8 H 4.08 31. 06 51.94
2,462.0 3,282.00 22.1 \Y, 4.08 31. 06 57.24
2,462.0 4,103. 00 15.1 H 4.94 33.10 53. 14
2,462.0 4,103. 00 18.3 \Y, 4.94 32.92 56. 16
2,462.0 4,924. 00 13.4 H 6. 09 34. 46 53.95
2,462.0 4,924. 00 17.6 \Y, 6. 09 34. 36 58. 05
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TEST DATA: Aver age Enmi ssions

Tuned Emi ssi on Met er Ant . Coax Correction Field
Fr equency Fr equency Readi ng Pol arity Loss Fact or Strength
MHz MHz dBuV dB dB dBuV/ m
2,462.0 2,485.50 12.8 H 3.39 29. 38 45.57
2,462.0 3,282.00 16.8 H 4.08 31.12 52. 00
2,462.0 4,103. 00 7.2 \Y, 4.94 33.10 45. 24
2,462.0 4,924.00 8.6 \Y, 6. 09 34. 36 49. 05
2,412.0 4,824.00 11.9 \Y, 5.95 34.14 51.99
2,437.0 4,874.00 10.1 \Y, 6.02 34. 20 50. 32
2,437.0 4,874.00 7.0 H 6.02 34. 20 47. 22
TEST DATA:
Emi ssi on Met er Ant . Coax Correction Field Mar gi n
Fr equency Readi ng Pol arity Loss Fact or Strength dB
MHz dBuVvV dB dB dBuV/ m
43. 80 17.2 H 0.74 12.99 30.93 61. 38
48. 00 14.3 H 0.78 12. 08 27.16 65. 15
52. 60 15.1 H 0.83 10. 66 26.59 65. 72
52. 60 20.0 \Y, 0.83 9.97 30. 80 61. 51
58. 70 23.0 \Y, 0.89 8.16 32.05 60. 26
60. 00 19.0 H 0.90 7.60 27.50 64. 81
62. 20 21.1 \Y, 0.92 6. 96 28.98 63. 33
66. 60 16. 2 \Y, 0.97 5.71 22.88 69. 43
66. 60 26.6 H 0.97 5.30 32.87 59. 44
70. 00 34.9 H 1.00 5.10 41. 00 51. 31
110. 00 20.5 H 1.24 10. 00 31.74 60. 57
120. 00 13.5 \Y, 1.28 11. 30 26. 08 66. 23
120. 00 18.3 H 1.28 10. 30 29.88 62. 43
130. 00 13.0 H 1.32 12. 60 26. 92 65. 39
140. 00 13.0 H 1.36 14. 70 29. 06 63. 25
170. 00 10.1 H 1.56 15. 10 26.76 65. 55
200. 30 15.4 H 1.80 12.01 29.21 63. 10
200. 30 18.4 \Y, 1.80 12. 08 32.28 60. 03
220.00 14.5 \Y, 1.88 11. 30 27.68 64. 63
220.00 18.4 \Y, 1.88 11. 30 31.58 60. 73
264.00 12.5 \Y, 2.06 12.76 27. 32 64. 99
264. 00 19.6 H 2.06 13. 24 34.90 57.41
308. 00 11.5 \Y, 2.25 16. 00 29.75 62. 56
308. 00 15.7 H 2.25 16. 60 34.55 57.56
530. 80 12. 4 \Y, 3.19 18. 19 33.78 58. 53
801. 20 14.5 Y, 4.00 22.21 40.71 51. 60
801. 20 27.2 H 4.00 23. 66 54. 86 37.45
820. 90 26.4 \Y, 4.04 23.70 54. 14 38. 17
820. 90 31.3 H 4.04 24.70 60. 04 32.27
820. 90 32.0 \% 4.04 23.70 59.74 32. 57
820. 90 35.2 H 4.04 24.70 63. 94 28. 37

NOTE: The spectrumwas scanned to the tenth harnonic. Measurenments were nmade
on at |east 3 channels.

VETHOD OF MEASUREMENT: The procedure used was ANSI STANDARD C63. 4-1992 & the FCC/ OET
Gui dance on Measurenents for Direct Sequence Spread Spectrum Systens — Public Notice
54797 Dated July 12, 1995. Measurenents were nade at the open field test site of TIMXO
ENG NEERI NG | NC. | ocated at 849 N.W State Road 45, Newberry, FL 32669.
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Met hod of Measuring Radi ated Spurious Emi ssions

CPU Wth

TRANSM TTER
UNDER TEST

POAER SUPPLY

ANTENNA

Hewl ett Packard
Spectrum

Anal yzer
HP8566B

L

<3.0 neters>

Tuned, Calibrated
Ant enna whi ch may
be raised from1l

to 4M above ground
and changed

in polarization

Equi prent pl aced 80cm above ground on a rotatable platform
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APPL| CANT: PARKERVI SI ON | NC.

FCC I D JFE- D2D00002
NAME OF TEST: PONER LI NE CONDUCTED | NTERFERENCE
RULES PART NO.: 15. 107
REQUI REMENTS: QUASI - PEAK AVERAGE
.15 — 0.5 MHz 66-56 dBuV 56- 46 dBuV
0.5 -5.0 56 46
5.0 - 30. 60 50
TEST PROCEDURE: ANSI STANDARD C63. 4-1992. The spectrum was scanned from

.15 to 30 MHz.

TEST DATA:

THE FOLLOW NG GRAPHS REPRESENT THE EM SSI ONS READ FOR
PONERLI NE CONDUCTED FOR THI S DEVI CE.

TEST RESULTS: Both Iines were observed. The nmeasurenents indicate that the
unit DCES appear to neet the FCC requirenents for this class of equipnrent.

PERFORMED BY: JOSEPH SCOGLI O DATE: SEPTEMBER 19, 2003
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LINE 1

MKR 218 kHz
173 REF 7.8 mVv ATTEN O dB +0 dB 229 W
N et i g e el T

e T 1 T ; , 1
18 aB/ ‘ : 5
" -
OFFSET o I b e et e
-28.8 , ;
dB
DL
251
Y

| S i ! th [T T J_.m.__._i_,.__“,_‘
START 158 kHz STOP 3@.8 MHz
RES BW 18 kHz (i) VBW 38 kHz SWP 2.24 sec

MKR 150 kHz
hp REF_7.08 mv ATTEN @ dB +B dB 229 v
L
18 dB/ : | i ' i
i . .
OFFSET b i e
-28.8 ; :
aB X
5 ; e
oL
251
'Y - - Haa - B
e S PSSR NS SR S Y I
START 150 kHz STOP 38.@ MHz

RES BW 18 kHz (i} VBW 30 kHz SWP 2.24 sec
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APPLI CANT:
FCC I D
NAME OF TEST:

REQUI REMENTS:

TEST PROCEDURE

PARKERVI SI ON | NC.
JFE- D2D00002
RADI ATED SPURI QUS EM SSI ONS | NTO ADJACENT RESTRI CTED BAND

Emi ssions that fall in the restricted bands (15.205). These
em ssi ons must be less than or equal to 500 uV/m (54 dBuv/ m.

An in band field strength neasurenent of the fundanenta

Emi ssion using the RBWand detector function required by
C63. 4- 2000 and FCC Rul es. The procedure was repeated with an
average detector and a plot nmade. The calcul ated field
strength in the adjacent restricted band is presented bel ow.

Aver age Aver age

CHANNEL 1 CHANNEL 11

FREQUENCY: 2389.99 Mz FREQUENCY: 2483.66 Mz
- 1.78 dBuv from plot - 1.28 dBuV from pl ot
+29.22 dB ACF +29. 37 dB ACF

+ 3.31 dB Coax Loss + 3.39 dB Coax Loss
+20.00 dB Attn. Pad +20. 00 dB Attn. Pad
+50. 75 dbuV +51. 48 dBuVv

Peak Peak

CHANNEL 1 CHANNEL 11

FREQUENCY: 2390.06 Mz FREQUENCY: 2485.48 Mz

+ 9.4 dBuV from plot + 9.4 dBuvV from pl ot
+29. 22 dB ACF +29. 37 dB ACF

+ 3.31 dB Coax Loss + 3.39 dB Coax Loss
+20.00 dB Attn. Pad +20. 00 dB Attn. Pad
+61. 93 dbuV +62. 16 dBuV

APPLI CANT: PARKERVI SI ON | NC
FCC | D. JFE- D2D00002
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BAND EDGE PLOT 1

CHANNEL 1
AVERAGE
MKR 2.3839 89 GHz
hﬂ REF 22.1 dBuV ATTEN 18 dB +0 dB —1.78 dBwwW
LINEAR
OFFSET
-35.0
aB MARKER
2.389 99 GHZ
—1.78 dB W
START 2.385 g GHz . STOP 2.402 7 GHz
RES BW 1 MHz (i) VBW 10 Hz SWP 8.52 sec
BAND EDGE PLOT 2
CHANNEL 1
PEAK
. MKR 2.383 g6 GH=z
‘73 REF 62.0 dBrv ATTEN 12 dB +Q2 dB 9.40 dBv
1@ dB/
OFFSET
-35.9
as MARKER
2.390 26 GHZ
9.40 dBW /]
| ’M"“ e W "f ]
N e T
START 2.385 g GHz STOP 2.402 7 GHz
RES BW 1 MHz (1) VBW 41 MHz SWP 20.8 msec
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BAND EDGE PLOT 3

CHANNEL 11
AVERAGE
MKR 2.483 66 GHz

/7/0 REF 18.9 dBV ATTEN 410 dB +D dB —-1.28 dBwv
LINEAR
OFFSET
-35.8
a8 MARKER

2.483 66 GHZ

~-1.28 dB W
START 2.472 8 GHz STOP 2.4980 B8 GHz

RES BW 1 MHz (i) VBW 18 Hz SWP 8.864 sec

BAND EDGE PLOT 4
CHANNEL 11
PEAK

MKR 2.485 4B GHz
da REF 62.8 dBw ATTEN 12 dB +8 dB S.48 dBpv

12 dB/ .
OFFSET \\
-35.2 h
a8 MARKER \\
2.485 48 Z
S.AD dBW
Y
Mumvwﬂﬁhmu
2 Mo, 5
WM,—‘ AN A AR s
START 2.465 @ GHz ' STOP 2.498 @ GHz
RES BW 1 MHz (i) VBW 1 MHz SWP 20.8 msec
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APPL| CANT: PARKERVI SI ON | NC

FCC I D: JFE- D2D00002

NAME OF TEST: PONER SPECTRAL DENSI TY

RULES PART NO. : 15. 247(d)

REQUI REMENTS: The peak | evel neasured nust be no greater than +8.0dBm
DATA: THE PLOT IS SHOMN I N EXHI BI TS #8

The | evel at 2432.94 WMHz was 33. 00 dBuV.
33.00
+20 dB Attn.
+35 dB Correction Factor

88 dBuV
-107

-19 dBm

NOTE: Measurenments were made on 3 channels and the worst case is presented

above.
MKR 2.414 780 GHz
/¢7 REF 97 .0 dBw ATTEN 102 dB + 20 dB 33.00 dBpV (1Hz)
12 dB/
SAMPLE
S8 R B T
CENTER 2.414 308 GH=z SPAN 2.88 MHz

RES BW 3 kHz (1) VBW 30 kHz SWP 5082 sec
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MPE CALCULATION

For a device with:

output power :21.2 dBm

Antenna gain of: 2.15 dBi

For all frequencies above 1500 MHz(see OET 65): S=1

W :=0.133 power in Watts D:=1 Duty Factor in decimal % (1=100%)

E:=30.0 exposure time in minutes U:=30 (use 6 for controlled and 30 for uncontrolled

E E
Wexp := WD —\ PC:=—
u) u
PC=1 percent on time
Wexp = 0.133 Watts
Po:=133 mWatts dBd:=1 antenna gain f:=1500 Frequency in MHz
G:=dBd + 215 gainin dBi
gain numeric S:= _f
Gn:= 10° 1500 controlled exposure
300 for controlled
1500 for uncontrolled
Gn = 2.065 S=1
PolG R
R:= ( ul Rinches := —
(407us) 254

= distance in centimeters
R=4675 Rinches = 1.841

required for compliance
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