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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 transnit-
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 MHz and placed in the nmenory node. A
plot (Exhibit #9) was then nade of the display showi ng the number of
channel s, 63 and the separation of the channels, 115 kHz.

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 made 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 TlIME
of the UUT during the 20 seconds it was deternined the dwell tine on
any frequency was less than 0.4 seconds, 14.4 nmseconds. See exhibit
#11.

15.247(b)(2) PONER QUTPUT: The RF power output was neasured at the
antenna feed point by renoving the pernanent antenna and connecti ng
the UUT to a peak power neter, HP Mbdel No. 8900C.

15. 247(c) ANTENNA CONDUCTED EM SSI ONS: The RBW100 kHz, VBW=1.0 Mz up
to 1000 MHz and RBW1.O0MHz & VBW3.0 MHz above 1.0 GHz. The spectrum
was scanned from 30 MHz to the 10th Harnoni ¢ 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-

lector. The analyzer was calibrated in dB above a microvolt at the
out put of the antenna. The resol ution bandw dth was 100 kHz and the

vi deo bandw dth was 300 kHz up to 1.0 Giz and 1.0 MHz with a vi deo BW
of 3.0 Miz above 1.0 GHz. The anbient tenperature of the UUT was 87°F,
with a humidity of 29% The hopping was stopped at the low end,

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

POAER LI NE CONDUCTED | NTERFERENCE: The procedure used was ANSI
STANDARD C63. 4-1992 using a 50uH LISN. Both Iines were observed.
The bandwi dth of the spectrum anal yzer was 10 kHz with an appro-
priate sweep speed. The anbient tenperature of the UUT was 78°F
with a humdity of 45%

APPLI CANT: M DWAY SERVI CES, | NC.
FCC I D:  NTX900
REPORT #: M M DWAY\ 67ul\ 67ulTest Report. doc
PAGE #: 1



TEST PROCEDURES CONTI NUED

FORMULA OF CONVERSION FACTORS: The Field Strength at 3 mwas estab-
lished by adding the nmeter reading of the spectrum analyzer (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 Preselector 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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TEST EQUI PMENT LI ST

1. X Spectrum Anal yzer: HP 8566B- Opt 462, S/ N 3138A07786, w
presel ector HP 85685A, S/ N 3221A01400, Quasi-Peak Adapter
HP 85650A, S/ N 3303A01690 & Preanplifier HP 8449B- OPT HO2,
S/ N 3008A00372

2. X Biconnical Antenna: Eaton Mdel 94455-1, S/ N 1057,

3. _Biconnical Antenna: Electro-Metrics Mdel BIA-25, S/N 1171

4. X Log-Periodic Antenna: Electro-Metrics Mdel EM 6950, S/ N 632

5.__ _Log-Periodic Antenna: Electro-Metrics Mdel LPA-30, S/N 409

6. _X Doubl e- Ri dged Horn Antenna: El ectro-Metrics Mdel RGA-180,
1-18 GHz, S/ N 2319

7. 18-26.3GH Systron Donner Standard Gain Horn #DBE-520-20

8. __ Horn 40-60GHz: ATM Part #19-443-6R

9. Line Inpedance Stabilization Network: Electro-Mtrics Mdel

EM 7820, w NEMA Adapter S/ N 2682

10. _ Tenperature Chanber: Tenney Engi neering Mddel TTRC, S/N 11717-7

11. __ Frequency Counter: HP Mdel 5385A, S/ N 3242A07460

12. _ Peak Power Meter: HP Mbydel 8900C, S/ N 2131A00545,

13. _X Open Area Test Site #1-3 neters

14. _ Signal Generator: HP 8640B, S/ N 2308A21464

15. __ Signal Generator: HP 8614A, S/ N 2015A07428

16. __ Passive Loop Antenna: EMCO Mbdel 6512, 9KHz to 30MHz, S/ N
9706- 1211

17. Dipole Antenna Kit: Electro-Metrics Mdel TDA-30/1-4, S/N 153

18.  AC Voltneter: HP Mdel 400FL, S/ N 2213A14499

19. _ Digital Multineter: Fluke Mddel 8012A, S/ N 4810047

20.__ Digital Miltineter: Fluke Mdel 77, S/'N 43850817

21. _ Oscilloscope: Tektronix Mdel 2230, S/ N 300572
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| NTRODUCTI ON: GENERAL | NFORMATI 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 63 hops.

15.247(a)(1): The nunber of hops is 63 hops at a separation of 115 kHz,
the requirenent in the 902-928 MHz band is a m ni rum of 50 Hops.

15.247(a) (1) (i) Dwell Time of Hop: The dwell time of any hopping
frequency cannot be greater than 0.4 seconds in any 20 second peri od.
The Dwell time in 20 seconds is 14.4 nseconds. See exhibits 11

15.247 (b)(3) The antenna’s gain is a negative nunber and consists of
the case of the battery. This is descibed in the circuit description
See exhibit 14.

15.247(a) (1) (i) The maxi mum al |l owed 20 dB bandwi dth of a hoppi ng
channel is 500 kHz. The 20 dB bandw dt h neasured was 344 kHz. See
exhi bit 10.

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 |east 20 dB below that in the 100 kHz bandwi dth wi thin
the band that contains the highest |evel of the desired power, based
on either an RF conducted or a radi ated neasurenent. See Exhibit 12.
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15. 247(b) (2): PONER OUTPUT

The maxi mum peak output power shall not exceed 1 watt (30 dBm. If
directional transmitting antennas with a gain of nore than 6 dBi
the are used, the power shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

The maxi mum power output was |ess than +30 dBm Power was neas-
ured by disconnecting the antennas and neasuring across a 50 ohm
load as recomended by the manufacturer using a HP peak power
neter Mdel 8900C. The antenna is non directional and did not
exceed 6 dBi gain. The power output was neasured at three places
in the band highest is reported bel ow

MEASUREMENT: 252 MMATTS

HP

PEAK
PWR MIR
8900C

PEAK
DC POER | EUT PWR
SPPLY i SeNscr
HP
84811A

PROBE

POAER QUPUT: 252nW appears to nmeet the FCC requirenents.
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15.247(c) Met hod of Measuring RF Conducted Spurious Em ssions

HP
Spectrum
Anal yzer
85668
TRANSM TTER 50 OHM RESI STI VE \ LOAD
UNDER TEST LOAD
—\ ATTENUATOR \
NAVE OF TEST: SPURI QUS EM SSI ONS AT ANTENNA TERM NALS

NOT REQUI RED; DEVI CE HAS AN | NTEGRAL ANTENNA.
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NAME OF TEST: RADI ATl ON | NTERFERENCE

RULES PART NUMBER: 15. 247, 15. 209

REQUI REMENTS:

FI ELD STRENGTH FI ELD STRENGTH S15. 209

of Fundanent al : of Har noni cs 30 - 88 MHz 40 dBuV/ m @M
88 -216 MHz 43.5

902- 928MHz 216 -960 Mz 46

127. 38dBuV/ m @m 54 dBuV/ m @m ABOVE 960 WMHz 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 50 dB BELOW
THE LEVEL OF THE FUNDAMENTAL OR TO THE GENERAL RADI ATED EM SS| ON
LIMTS IN 15.209, WHI CHEVER IS THE LESSER ATTENUATI ON

TEST RESULTS: This unit DOES neet the FCC requirenents.

TEST DATA:
PEAK AVERAGE

EM SSI ON METER COAX FI ELD FI ELD

FREQ. READI NG LCSS ACF STRNGTH STRNGTH MARG N

MHz @ 3m dBuV dB dB dBuV/m  dBuV/ m dB ANT.
906. 50 90. 10 2.90 24.17 117.17 100. 10 27.28 H
1813. 00 30. 90 1.00 27.25 59. 15 42.08 8.02 \Y%
2719.50R 26. 40 1.14 29. 80 57. 34 40. 26 13.74 V
3626. 00R 17.50 1.27 32.06 50. 84 33.76 20. 24 \Y,
4532.50R 17.70 1.41 33. 60 52.71 35. 63 18. 37 \Y
5439. 00R 2. 40 1.55 34.62 38. 57 21. 49 32.51 \Y
6345. 50 3.30 1.68 35. 64 40. 62 23.54 26. 56 \Y
914. 00 91. 00 2.90 24.14 118.04 100. 97 26.41 H
1828. 00 33. 60 1.00 27.31 61.92 44. 84 6.13 H
2742. 00R 25.70 1.14 29. 85 56. 70 39. 62 14.38 V
3656. 00R 14. 30 1.28 32.14 47.72 30. 64 23.37 V
4570. OOR 18. 60 1.42 33. 64 53. 66 36. 58 17.42 V
5484. 00 5. 80 1.55 34. 67 42.02 24.95 26.02 V
6398. 00 0. 90 1.69 35.70 38. 29 21.21 29.76 H
7312.00R 5.50 1.83 36.73 44. 05 26.98 27.02 V
8226. 00R 3.60 1.96 37.64 43. 21 26.13 27.87 V
920. 90 91.70 2.90 24.12 118.72 101. 64 25.74 H
1841. 80 32.70 1.01 27.37 61. 07 44. 00 7.64 H
2762. 70R 21. 40 1.14 29.91 52. 45 35. 37 18.63 V
3683. 60R 14. 80 1.28 32.21 48. 29 31.21 22.79 V
4604.50R 17.70 1.42 33. 68 52. 80 35.72 18.28 V
5525. 40 1.10 1.56 34.72 37.38 20. 30 31.34 V
6446. 30 3.00 1.70 35.75 40. 45 23. 37 28.27 V
7367.20R  4.00 1.84 36.79 42. 62 25.55 28.45 V
8288. 10R 2.10 1.97 37.68 41.76 24.68 29.32 V
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APPL| CANT: M DWAY SERVI CES, | NC

FCC I D NTX900
NAVE OF TEST: RADI ATl ON | NTERFERENCE CONTI NUED
RULES PART NUMBER 15. 247, 15.209

Met hod of Measuring Radi ated Spurious Em ssions

Hew ett Packard

Spectrum
Anal yzer
DC EUT
PONER
SUPPLY

|7 <3.0 neters> |

Tuned, Cali brated
Ant enna whi ch nay
be raised from1l

to 4 M above ground
and changed

in polarization

Equi prent pl aced 80 cm above ground
on a rotatable platform
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MKR A 1415 kHzx
.18 dB

/P REF —38.8 dBm ATTEN & dB +d db

1@ we/
/S

Lr 4

g - /"\F AN
" oo \ /
\ J11/ |

1
| Markers

CENTER S28.928d MHZz i SPAN 5.888 MH=z=
RES BW 188 kH=z= - VBW 128 kH=z SWF E8 msEes

EXH BIT 9
Channel Spacing



MKR A —-344 kHz

/7,5 REF —-30.0 dBm ATTEN @ dB —.20 dB
OFFSET /\\n/\ /\ [\ﬂ[\/\\
= Lusken | //VV\MH RN
IIIERIAY

Wy
AN

START 9@2.800 MHz STOP 810 .008 MHz

RES BW 100 kHz VBW 180 kHz SWP 20 msec
EXH BIT 10

20 dB Bandwi dth of a Hoppi ng Channel



DWELL TIME PLOT
MKR A 14.47 msec

Ho REF —-30.0 dBm ATTEN @ dB . ~7.30 dB
10 dB/ R

OFFSET

—-20.0

dB MARKER A

DL 14 .47 |msec

-80.0 -7 .80 |dB

dBm

e

1

CENTER 89415.4008 MHz , SPAN B Hz
RES BW 414 MHz VBW 4 MHz SWP 75 msec

EXH BIT 11
Dwell Tinme Pl ot



REF —30.8 dBm ATTEN © dB

gz

18 dB/

OFFSET |
—23.
dB

DL.
—-8Q0.0
dBm

M
T

1

START S@1.0808 MHz STOP 828 .08 MHZz
RES BW 100 KkKHz VBW 108 kHz SWP 280 msec

EXH BIT 12
Bandedge Pl ot



NUMBER OF CHANNELS
MKR S9S@5.988 MHz

ﬁg REF —-30.02 dBm ATTEN @ dB +@ dB —1F2 .28 dBm
12 dB/

OFFSET '

—20.0 L

dB

—=
—_—
ez

START 904.008 MHz ' STOP S10.80408 MHZ
RES BW 108 kHz VBW 180 KHZz SWP 20 msec
EXH BI T 13A

Nunber of Hopping Channels 1 of 4



hu REF

19 dB/

OFFSET
—-20.0
dB

DL
-80.0
dBm

—348.8 dBm

NUMBER OF CHANNELS

ATTEN @ dB

VWY W

CENTER 913.0080 MH=z

RES BW 1008 kHz

Nunber of Hopping Channels 2 of 4

VBW 180 kHz

EXH BIT 13B

SPAN 4.288 MH=z
SWP 20 msec



=
19 dB/

OFFSET
—20.0
dB

DL
—-80.09
dBm

NUMBER OF CHANNELS

REF —-30.0 dBm ATTEN B dB

e

/

th

START S13.590 MHz

RES BW 19090 kHz

VBW 1088 kHz

EXH BIT 13C
Nunber of Hopping Channels 3 of 4

STOP 917 .5880 MH=z
SWP 20 msec



p

13 dB/

OFFSET
-20.0
dB

DL
-80 .0
dBm

REF

NUMBER OF CHANNELS

—390.0 dBm ATTEN B dB

|ll | i

START 918.04000 MHz

RES BW 1800 kHz

VBW 18080 kKHz

EXH BI T 13D
Nunber of Hoppi ng Channels 4 of 4

STOP S22.000 MH=z
SWP 20 msec



