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TEST PROCEDURE

GENERAL : This report shall NOT be reproduced except in full wthout
the witten approval of TIMCO ENG NEERI NG, |INC. The UUT was transmt-
ting a test signal during the testing.

15.247(a) (1) CARRI ER FREQUENCY SEPARATI ON & NUMBER OF CHANNELS: A near
field probe was used to sense the signal of the UUT. The UUT was nade
to hop its full range. The spectrum anal yzer was set to view the
frequency range from902 to 928 Mz and placed in the menory node. A
pl ot was then nade of the display show ng the nunber of

channel s.

15.247(a)(1) (i) CARRIER FREQUENCY DWELL TIME: A near field probe was
used to sense the signal of the UUT. The UUT was nade to hop its full
range. The spectrum anal yzer was set to view the frequency range from
902 to 928 MHz and the center of the HOPPI NG RANGE was centered on the
Spectrum Anal yzer. The SPAN was then set to ZERQ(0) and the SWEEP TI ME
was set to 20 seconds. Then by analyzing the plot of the total ON TIME
of the UUT during the 20 seconds.

15.247(b)(2) PONER OUTPUT: The RF power output was neasured at the
antenna feed point by renoving the pernmanent antenna and connecting
the UUT to a peak power neter, HP Mddel No. 8900C.

15. 247(c) ANTENNA CONDUCTED EM SSI ONS: The RBW100 kHz, VBW=1.0 MHz up
to 1000 MHz and RBW1 Mz & VBWE3 MHz above 1 GHz. The spectrum
was scanned from 30 MHz to the 10th Harnmpni c of the fundanental.

RADI ATI ON | NTERFERENCE: The test procedure used was ANSI STANDARD
C63. 4- 1992 using a HEWLETT PACKARD spectrum anal yzer with a prese-
| ector. The analyzer was calibrated in dB above a microvolt at the
out put of the antenna. The resolution bandw dth was 100 kHz and the
vi deo bandwi dth was 300 kHz up to 1.0 GHz and 1.0 Mz with a video BW

of 3.0 Mz above 1.0 GHz. The anbient tenperature of the UUT was 89°F,
with a humidity of 47% The hopping was stopped at the low end,

m ddle and high end of the band in order to test the radiated emns-
si ons.

FORMULA OF CONVERSION FACTORS: The Field Strength at 3 mwas estab-
I ished by adding the nmeter reading of the spectrum anal yzer (which is
set to read in units of dBuV) to the antenna correction factor supplied
by the antenna manufacturer. The antenna correction factors are
stated in terns of dB. The gain of the Presel ector was accounted for
in the Spectrum Anal yzer Meter Readi ng.

Exanpl e:
Freq (MHz) METER READING + ACF = FS
33 20 dBuV + 10.36 dB = 30.36 dBuV/ m @ 3m
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EMC Equipment List

CAL/CHAR DUE DATE
DEVICE MFGR MODEL SERNO DATE or STATUS
X 3-Meter TEI N/A N/A Listed 12/22/02
OATS 12/22/99
3/10-Meter TEI N/A N/A Listed 3/26/04
OATS 3/26/01
Receiver, Beige Tower
Spectrum Analyzer HP 8566B Opt 462 3138A07786 CAL 8/31/03
(Tan) 3144A20661 8/31/01
RF Preselector HP 85685A 3221A01400 CAL 8/31/03
(Tan) 8/31/01
Quasi-Peak Adapter HP 85650A 3303A01690 CAL 8/31/03
(Tan) 8/31/01
X Receiver, Blue Tower
X Spectrum Analyzer HP 8568B 2928A04729 CHAR 10/22/03
(Blue) 2848A18049 10/22/01
X RF Preselector HP 85685A 2926A00983 CHAR 10/22/03
(Blue) 10/22/01
X Quasi-Peak Adapter HP 85650A 2811A01279 CHAR 10/22/03
(Blue) 10/22/01
X Biconnical Antenna Electro-Metrics BIA-25 1171 CAL 4/26/03
4/26/01
Biconnical Antenna Eaton 94455-1 1096 CAL 10/1/03
10/1/01
Biconnical Antenna Eaton 94455-1 1057 CHAR 3/15/02
3/15/00
BiconiLog Antenna EMCO 3143 9409-1043
X Log-Periodic Electro-Metrics LPA-25 1122 CAL 10/2/03
Antenna 10/2/01
Log-Periodic Electro-Metrics EM-6950 632 CHAR 10/15/03
Antenna 10/15/01
Log-Periodic Electro-Metrics LPA-30 409 CHAR 10/16/03
Antenna 10/16/01
Dipole Antenna Electro-Metrics TDA-30/1-4 152 CAL 3/21/04
Kit 3/21/01
Dipole Antenna Electro-Metrics TDA-30/1-4 153 CHAR 11/24/03
Kit 11/24/00
Double-Ridged Horn Electro-Metrics RGA-180 2319 CAL 12/19/03
Antenna 12/19/01
Horn Antenna Electro-Metrics EM-6961 6246 CAL 3/21/03
3/21/01
Horn Antenna ATM 19-443-6R None No Cdl
Required
Passive Loop Antenna EMC Test Systems EMCO 6512 9706-1211 CHAR 7/10/03
7/10/01
Line Impedance Electro-Metrics ANS-25/2 2604 CAL 10/9/03
Stabilization . . . 10/9/01
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CAL/CHAR DUE DATE
DEVICE MFGR MODEL SERNO DATE or STATUS
Line Impedance Electro-Metrics EM-7820 2682 CAL 3/16/03
Stabilization . . . 3/16/01
Termaline Wattmeter Bird Electronic 611 16405 CAL 5/25/01
Corporation 5/25/99
Termaline Wattmeter Bird Electronic 6104 1926 CAL 12/12/03
Corporation 12/12/01
Oscilloscope Tektronix 2230 300572 CHAR 2/1/03
2/1/01
Temperature Chamber Tenney Engineering TTRC 11717-7 CHAR 1/22/04
1/22/02
AC Voltmeter HP 400FL 2213A14499 CAL 10/9/03
10/9/01
AC Voltmeter HP 400FL 2213A14261 CHAR 10/15/03
10/15/01
AC Voltmeter HP 400FL 2213A14728 CHAR 10/15/03
10/15/01
Digital Multimeter Fluke 77 35053830 CHAR 1/8/04
1/8/02
Digital Multimeter Fluke 77 43850817 CHAR 1/8/04
1/8/02
Digital Multimeter HP E2377A 2927305849 CHAR 1/8/04
1/8/02
Multimeter Fluke FLUKE-77-3 79510405 CAL 9/26/03
9/26/01
Peak Power Meter HP 8900C 2131A00545 CHAR 1/26/03
1/26/01
Digital Thermometer Fluke 2166A 42032 CAL 1/16/04
1/16/02
Thermometer Traulsen SK-128 CHAR 1/22/04
1/22/02
Temp/Humidity gauge EXTech 44577F E000901 CHAR 1/22/04
1/22/02
Frequency Counter HP 5352B 2632A00165 CAL 11/28/03
11/28/01
Power Sensor Agilent 84811A 2551A02705 CAL 1/26/03
Technologies 1/26/01
Service Monitor IFR FM/AM 500A 5182 CAL 11/22/02
11/22/00
Comm. Serv. Monitor IFR FM/AM 1200S 6593 CAL 5/12/04
5/12/02
Signal Generator HP 8640B 2308A21464 CAL 11/15/03
11/15/01
Modulation Analyzer HP 8901A 3435A06868 CAL 9/5/03
9/5/01
Near Field Probe HP HP11940A 2650A02748 CHAR 2/1/03
2/1/01
BandReject Filter Lorch Microwave 5BR4-2400/ Z1 CHAR 3/2/03
60-N 3/2/01
BandReject Filter Lorch 6BR6-2442/ Z1 CHAR 3/2/03
Microwave 300-N 3/2/01
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CAL/CHAR DUE DATE
DEVICE MFGR M ODEL SERNO DATE or STATUS
BandReject Filter Lorch 5BR4-10525/ Z1 CHAR 3/2/03
Microwave 900-S 3/2/01
High Pas Filter Microlab HA-10N CHAR 10/4/03
10/4/01
Audio Oscillator HP 653A 832-00260 CHAR 3/1/03
3/1/01
Frequency Counter HP 5382A 1620A03535 CHAR 3/2/03
3/2/01
Frequency Counter HP 5385A 3242A07460 CHAR 12/11/03
12/11/01
Preamplifier HP 8449B-H02 3008A00372 CHAR 3/4/03
3/4/01
Amplifier HP 11975A 2738A01969 CHAR 3/1/03
3/1/01
Egg Timer Unk CHAR 8/31/03
8/31/01
Measuring Tape, 20M Kraftixx 0631-20 CHAR 2/1/04
2/1/02
Measuring Tape, 7.5M Kraftixx 7.5M PROFI 2/1/02 2/1/04
Coaxia Cable#51 Insulated Wire Inc. NPS 2251-2880 Timco #51 CHAR 1/23/04
1/23/02
Coaxial Cable #64 Semflex Inc. 60637 Timco #64 CHAR 1/24/04
1/24/02
Coaxial Cable #65 General Cable Co. | E9917 RG233/U Timco #65 CHAR 1/23/04
1/23/02
Coaxia Cable#106 Unknown Unknown Timco #106 CHAR 1/23/04
1/23/02
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| NTRODUCTI ON: GENERAL | NFORVATI ON AND DATA

15.247(a): Definition:

This EUT uses a pseudo random al gorithmto hop

over the frequency range of 902.00 to 928.00 MHz in 64 hops.

MKR 8983.51 MH=z

hp REF_77.8 dBpy ATTEN B d8  +@ dB 48.18 dBY
18 dB/
OFFSET
-20.0
dB
915 BT MHz ' A DR A
STEP| 18.8 |MHz

CENTER 915.8 MHz

RES BW 188 kHz (1)

VBW 380 kHz
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15.247(a)(1): The nunber of hops is 64 hops at a separation of 290 kHz.
The requirenent in the 902-928 MHz band is a m ni mum of 25 Hops when the
20 dB bandwidth is 250 kHz or greater.

MKR A 288 kHz
REF 77.8 dBWV ATTEN 8 dB +0 dB 2.38 dB

e

1@ dB/

OFFSET
-20.9
dB

START 9@82.8 MHz STOP 928.8 MHz
RES BW 180 kHz (i) VBW 3808 kHz SWP 1882 msec
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15.247(a) (1) (i) Dwell Tinme of Hop: The dwell time of any hopping
frequency cannot be greater than 0.4 seconds in any 10 second peri od.

The Dwell tinme in 10 seconds is 9.4 mlliseconds.
MKR A 89.480 msec

hﬂ REF 77.8 dBuwW ATTEN P2 dB +@ dB —-4.60 dB

10 dB/

OFFSET

-20.08

aB CENTER |

Q@7 . 310 1098080 MHz

STEP| 12 .0290 2008 MHz

| I L

CENTER 807.312 089 MHz SPAN @ Hz
RES BW 1880 kHz (i) VBW 388 kHz SWP 280 msec
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MKR A 680.0 msec

/715 REF 77 .8 dBpVv ATTEN B dB +3 dB —-3.380 dB
18 dB/
OFFSET l
-2 .0
aB MARKER
EZ.EJ gc ] |
| B9 A1t l | | l | || |

CENTER 987 .310 @286 MHz SPAN @ Hz
RES BW 1@0@ kHz (i) VBW 388 kHz SWP 20.8 sec
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15.247(a) (1) (i) The maxi mum al | owed 20 dB bandwi dth of a hopping
channel is 500 kHz. The 20 dB bandwi dt h neasured was 360 kHz.

MKR A —-360 kHz

MARKER 4 /1
solas | BN
= AI J ﬂ X 1
A [
i i
IR WV

Il | VLY

lv‘
CENTER 927.662 MHz SPAN S.Q20@ MHz
RES BW 3@ kHz VBW 38 kHz SWP 27 msec
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15. 35 Correction Factor

Fromthe plot on page 7 ‘Dwell Tine’ the ontinme is 9.4 mlliseconds in 100
mlliseconds. The calculation of dB of correction is presented bel ow.

dB=20l og(. 094) = 20.53 dB

Maxi mum al | owabl e is 20 dB.
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15.247 (b)(3) DESCRI PTI ON OF ANTENNAS USED FOR TESTI NG

ANTENA MODEL NUMBER | MANUFACTURER TYPE GAI'N

TB2- 900SVA HANKOOK ANTENNA | OVNI VHI P W SMA CONNECTOR | 0 dBd
ACE 915 ACE OWI VWH P W SMA CONNECTOR | 0 dBd
MAX- 9053 MAXRAD OWI W N CONNECTOR 3 dBd
YAG- 900 LARSEN YAG W N CONNECTOR 6 dBd
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15.247 (4)(c) In any 100 kHz bandwi dth outside the frequency band in
whi ch the spread spectrumintentional radiator is operating, the
radi o frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwi dth within
the band that contains the highest [evel of the desired power, based
on either an RF conducted or a radi ated measurenent.

hg REF 77 .8 dBV ATTEN @ dB +7 dB
13 dB/
OFFSET
-28 .0
dB
T T i L) L [ |||
158" MHIz
94TEP| 16.0 |MHz )
M w
CENTER 915.80 MHz SPAN 28.9 MHz

RES BW 188 kHz (i) VBW 3080 kHz SWP 21.8 msec
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15. 247(b) (2): POWER OUTPUT

The maxi mum peak out put power shall not exceed 1 watt

(30 dBm) for

systens enpl oying at | east 50 hopping channels. If directional

transmtting antennas with a gain of nore than 6 dBi

are used,

power shall be reduced by the anpbunt in dB that the directional

gai n of the antenna exceeds 6 dBi.

The maxi mum power output was |less than +30 dBm Power was
ured by disconnecting the antennas and neasuring across a 50
load as recomended by the manufacturer using a HP peak power
neter Mbdel 8900C. The power output was neasured at three places

in the band highest is reported bel ow

VEASUREMENT: 1 watt

Transmitter

RF Posver ister
w integral [oad

POAER QUTPUT: 1 Watt appears to neet the FCC requirenents.
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15. 247(¢c) Met hod of Measuring RF Conducted Spurious Em ssions
Spurious Emissions at
Artenna Terminals
Tranzmitter A:ten- Spectrum
ouT Lstor AnalyTer
I
Miatch Attenuatar
Fitter
NAMVE OF TEST: SPURI OQUS EM SSI ONS AT ANTENNA TERM NALS
dB bel ow
TF EF carrier
914. 2 914. 2 0

1828. 4 51.5
2742. 6 48.5
3656. 8 64. 8
4571.0 63.8
5485. 2 64. 8
6399. 4 64. 8
7313.6 55.3
8227.8 64. 8
9142.0 64. 8

Three places in the band were neasured, the worst case data is presented

above.

15. 247 (c)

In any 100 kHz bandw dth outside the frequency band in which the
spread spectrumintentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall
be at |east 20 dB below that in the 100 kHz bandwi dth w thin the
band t hat contains the highest |evel of the desired power, based
on either on RF conducted or a radi ated neasurenent. Attenuation
bel ow the general limts specified in 15.209 (a) is not required.
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15.247(c), 15. 205 &15.209(b) Field strength of spurious _enissions:

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- 928MHz 88 -216 MHz 43.5
2.4-2.4835G# 216 -960 MHz 46

127.38dBuV/ m @m 54 dBuV/ m @m ABOVE 960 MHz 54dBuV/ m

EM SSI ONS RADI ATED QOUTSIDE 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 SSI ON
LIMTS IN 15.209, WHI CHEVER IS THE LESSER ATTENUATI ON.

REQUI RENENTS: Emi ssions that fall in the restricted bands
(15.205) must be |l ess than 54dBuV/ m average (or
74dBuV/ m peak) otherw se the spurious and harnonics
must be attenuated by at |east 20dB.

Peak Field Strength Values are shown.

TEST DATA:
Tuned Emi ssi on Met er Ant . Coax Correction Correction Field Mar gi n
Frequency Frequency Readi ng Pol arity Loss Fact or Fact or Strength dB
MHz MHz dBuv dB dB dB dBuv/ m

BEAM ( DCF) Peak

902. 2 902. 2 95.5 \% 4.15 23. 46 123. 11 0. 00
902. 2 2,706. 80R 27.9 \% 3.57 29.72 20 41.19 32.81
902. 2 3,609. 10R 9.4 H 4.41 31.50 20 25.31 48. 69
902. 2 3,609. 10R 10.0 \% 4.41 31.50 20 25.91 48. 09
902. 2 4,511. 40R 14.3 \% 5.52 33.53 20 33.35 40. 65
902. 2 4,511. 40R 15.5 H 5.52 33.53 20 34.55 39. 45
902. 2 7,218. 30 16. 7 H 7.02 36. 01 20 39.73 63. 38
902. 2 7,218. 30 22. 4 \% 7.02 36. 01 20 45. 43 57. 38
LONG

VWH P

902. 3 902. 30 91.3 \% 4.15 23.46 118.91 0. 00
902. 3 2,701. 10R 24.9 \% 3.56 29.70 20 38. 16 35. 84
902. 3 2,707. 10R 17.7 H 3.57 29.73 20 31. 00 43. 00
902. 3 4,511. 90R 12.8 \% 5.52 33.53 20 31. 85 42. 15
902. 3 4,511. 90R 20.1 H 5.52 33.53 20 39.15 34. 85
902. 3 6, 316. 60 10.7 \% 6. 61 35. 27 20 32.58 66. 33
902. 3 7,219. 00 15.5 H 7.02 36. 01 20 38.53 60. 38
902. 3 7,219. 00 16.0 \% 7.02 36. 01 20 39.03 59. 88
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Tuned
Frequency
MHz
SHORT VHI P
902. 4

902.
902.
902.
902.
902.
902.
902.
902.
902.
902.

A DMDMDMDIMDIADMDIADAMDIADAD

oo orororor ool

914.
914.
914.
914.
914.
914.
914.
914.
914.
914.

NNPNDNNDNNNDNN

Em ssi on
Frequency
MHz

902. 40

1,804.70
1,804.70
2,707. 10R
2,707.10R
3, 609. 50R
3, 609. 50R
4,511. 90R
4,511. 90R
5,414. 20R
5,414. 20R
6, 316. 60
6, 316. 60
7,219.00
7,219. 00
8,121. 40R
9, 023. 80R

902. 30
2,707. 00R
2,707.00R
3, 609. 40R
3, 609. 40R
4,511. 70R
4,511. 70R
6, 316. 50
6, 316. 50
7,218. 80
7,218. 80
9, 023. 50

914. 30
2,743. 00R
2,743. 00R
3, 657. 40R
4,571. 70R
4,571. 70R
6, 400. 50
6, 400. 50
7,314. 80R
7,314. 80R

Met er

Readi ng

dBuv

94.
17.
24.
10.
13.

11.
15.
20.

POUITOOCUINPAPWWNPFRPROONE O

NOONNOOOM~MOO -

UI~NOO O WNONPR~O

Ant .
Pol arity

ITKIIKIKIKIKLKIILKCKL

IKIIKIKLKIKIL

ITIKIIKLK<KIL

Coax
Loss
dB

PONNOOTG A BWONN A
(8)]
N

NN AW
a1
N

NNk www
(e}
o
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Tuned

Frequency
MHz

LONG WHI P

914.
914.
914.
914.
914.
914.
914.
914.
914.
914.
914.
914.
914.
SHORT
914.
914.
914.
914.
914.
914.
914.
914.
914.

hhhhhhhhh%wwwwwwwwwwwww

GROUND

PLANE
914.5
914.5
914.
914.
914.
914.
914.
914.
914.
914.
BEAM
927.
927.
927.
927.
927.
927.
927.
927.
927.
927.
LONG
927.
927.
927.
927.
927.
927.
927.
927.

oo oror oot o

wwwwwwww%mmmmmmmmmm

Em ssi on
Frequency
Mz

914. 30
1,828.70
2,743.10R
2,743. 10R
3, 657. 50R
3, 657. 50R
4,571. 90R
4,571. 90R
5, 486. 20
6, 400. 60
6, 400. 60
7, 315. 00R
7,315. 90R

914. 40
2,743. 20R
2,743. 20R
3, 657. 60R
4,572. 00R
4,572. 00R
6, 400. 80
7,315. 20R
7,315. 20R

914. 52
2,743. 00R
2,743. 00R
3, 657. 40R
3, 657. 40R
4,571. 70R
4,571. 70R
6, 400. 30
7,314. 60R
7,314. 60R

927.50
2,782. 70R
2,782. 70R
3, 710. 30R
4,637.90R
4, 637. 90R
6, 493. 00
6, 493. 00
7,420. 60R
7,420. 60R

927. 50
2,782. 60R
2,782.60R
4,637. 80R
4, 637. 80R
6, 492. 90
7,420. 40R
7,420. 40R

Met er

Readi ng

dBuv

91.
23.
21.
39.
9
18.
16.
21.
11.
11.
18.
13.
28.

90.
9
26.
10.
8
17.
11.
14.
18.

92.
19.
23.
8
9
11.
13.
10.
13.
18.

94.
21.
32.
10.
10.

OO0 WUITWEFRONO P

O UITOUITNN O~
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Met hod of Measuring Radi ated Spurious Em ssions
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Equi prent pl aced 80 cm above ground
on a rotatable platform
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1.1307,2.1091,2.1093 Environmental evaluation
MPE CALCULATION

MPE calculation based on a 1 watt transmitter and a dipole antenna with the center of the band
being 915 MHz.

Po:=1000 mWatts dBd:=0 antenna gain f:=915 Frequency in MHz

G:=dBd + 215 gainindBi

S gain numeric S'= 61 S is f/1500 for uncontrolled
Gn:=10%° exposure.
Gn=1641 S=0.61
PolG R
R:= ( 0 Rinches := —
(4mmes) 254

= distance in centimeters
R=1463 Rinches = 5.76

required for compliance
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