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This report applies only to the items tested.




KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8L.0077EUS
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Section 1. Summary Of Test Results

General:
All measurements are traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 15, Subpart C, Paragraph 15.247 for Direct Sequence Spread
Spectrum Devices.

Abstract:

NAME OF TEST PARA. NO. SPEC. MEAS. RESULT
Powerline Conducted Emissions 15.207 (a) 48 dBpVvV N/A N/A
Occupied Bandwidth 15.247 (a)}(2) 2500 kHz 4.5 MHz Pass
Peak Power Cutput 15.247 (b) 1 Watt 50 mW Pass
Spurious Emissions 15.247 (c) -20 dBc N/A N/A
{Antenna Conducted)

Spurious Emissions 15.247 (©) Table
15.209 (a) -18.25 Db(H) Pass
-9.08 dB(H) Pass
72 dBULV(V) Pass
Transmitter Power Density 15.247 (d) < +8 dBm 35.8 dBUV/Hz Pass
Processing Gain 15.247 (e) =210dB N/A Not Tested
Footnotes For N/A’s:
Powerline Conducted Emissions N/A Battery Powered
Spurious Emissions (Antenna Conducted) N/A Non-detachable Antenna
Processing Gain Not Tested per Client’s Request
Test Conditions: Temperature: Within Standard Day Levels °C

Humidity: Within Standard Day Levels %
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

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:
Powerline Conducted Emissions was not applicable as the EUT is battery powered.
Spurious Emissions (Antenna Conducted) was not applicable as the EUT has a non-detachable
antenna.
Processing Gain was not tested per the client’s request.

TESTED BY: Michael Sundstrom DATE: 12/04/98
Michael Sundstrom, Sr EMC Test Technician

TECHNICAL REVIEW: Mﬁ/{ar' DATE: Lﬁiﬁ?

Wes Atchison, Senior EMC Engineer
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Section 2. General Equipment Specification

Manufacturer: Personal Security & Safety Systems

Model No.: Professional Transmitter

Serial No.: NONE

Part No.: 10-102-0000

[[] New Submission [] Production Unit

D Class II Permissive Change & Pre-Production Unit

D Family Listing
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KTL Dallas, Inc.

EQUIPMENT: Professional Transmitter
FCC ID: NQQPS§911-9805-1

CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS

Transmitter:
Power Input:
Frequency Range:
Turnable Bands:
6 dB Bandwidth:
Type of Modulation
Data Rate:
Internal / External Data Source:
Emissions Designator:

Output Impedance:

RF Power Output (Rated):

Duty Cycle:
- Channel Spacing:

Operator Selection of Operating
Frequency:

Power Output Adjustment Capability:

N/A

902-928 MHz
FIXED

12 MHz

BPSK DSSS
900 bps

Internal
14M3GID

50 Ohm nominal

1 Watt

Composite:

3%
N/A

NONE (fixed)

Factory Set

Page 8 of 42




KTL Dalias, Inc.

EQUIPMENT: Professional Transmitter
FCCID: NQQPS911-9805-1

CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS

Receiver:

N/A Transmitter only
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS§911-9805-1

Description of Modification for Modification Filing:

N/A
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KTL Dalias, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8L0077EUS
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Theory of Operation:

The Professional Transmitter is a battery powered direct sequence spread spectrum wireless
location device; which operates within the 902 MHz to 928 MHz frequency band.

System Diagram:

EUT
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KTL Dallas, Inc, CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Section 3. Powerline Conducted Emissions
| NAME OF TEST: Powetline Conducted Emissions PARA. NO.: 15.207(a) |
N/A
Battery Operated
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KTL Dallas, Inc.

EQUIPMENT: Professional Transmitter
FCCID: NQQPS911-9805-1

CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NQ.: 8L0O077EUS

Section 4. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth
TESTED BY: Michael Sundstrom

PARA. NO.: 15.247(a)(2)
DATE: 11/25/98

Test Results:
The EUT complies.

The 6 dB bandwidth is 4.5 MHz.

Measurement Data:

See attached graph on page 14.
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS

EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Occupied Bandwidth Test Data:

GERHT 2. A%/ aXa)

rrr— i T wokomer s ${ 0077
b Vpo TX Piot Number: With no Ext. Atten.
1/35/9% : |
A e 'X_Prolwinary ' .
AL. 1210 .0dByYV 10dB./ 26 . 00MH= :
= P57 7 5hh S
— : 1R 5y ] o
26 .00 MH=z
18 . B4 dB
l
1
]
| I
it
1] ¥ I[
CENTER 216 .26MH=z sSPAN S50 .00MHZ
»PRBW 2100KkHZ #VBW 300kHz *SWP 50 .0ms

Page 14 of 42




KTL Dallas, Inc.

FEQUIPMENT: Professional Transmitter
FCCID: NQQPS911-9805-1

CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LOO77EUS

Section 5. Peak Power Output

NAME OF TEST: Peak Power Output
TESTED BY: Michael Sundstrom

PARA. NO.: 15.247 (b)
DATE: 11/25/98

Test Results:

The EUT complies.

The maximum peak power output of the transmitter is 1.0 Watt.

Measurement Data; Detachable antenna?

D Yes E No

If yes, state the type of non-standard connector used at the

antenna port: N/A.

Directional Gain of Antenna: 0 dBi or 1 Numeric Gain
Peak Power Output: 0.05 Watts
Field Strength: 112 dBuV/m @ 3m or 0.398 V/m @ 3 m

Measured Power Qutput as a Field Strength “Calculated”

P=  E2R?
300G

Where;

P= Power in Watts

E= Field Strength (V/m)

R= Measurement Distance
G=Numeric Gain of Antenna

P= (0.4)2(3)2/(30) (1) =(0.16) (9) / 30 = 1.44 / 30 = 0.05 W or 50 mW
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KTL Dallas, Inc.

EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LOO77EUS

Peak Power Output:
Test Distance Range: Receiver: RBW(kHz): Detector:
{meters) : 3 B OATS 677 1000 Peak
Freq. | Ant Pol. | Ant. | Table | RCVD Ant. | Amp. Cable. Field Limit Margin
(MHz) | *494 (VH) | HGT. | (deg.) | Signal Facto | Gain Factor | Stremgth (dBuV/m) | (4B)
{(m) (dBuVim) | r (dBy*** | (dB} (dBuV/m)
(dB)*
L 3
0.91 H ) 1.3 | N/A 86 227 0 3.31 112 N/A N/A
Notes:
B/C = Biconical, B/L. = Biconilog, L/P = Log-Periodic, H = Horn, /P = Dipole
* Re-measured using dipole antenna.
#¥  TIncludes cable loss when amplifier is not used.
%%  Includes cable loss.
() Denotes failing emission level.
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS

REPORT NO.: 8LOO77EUS
EQUIPMENT: Professional Transmitter

FCC ID: NQQPS911-9805-1

Section 6. Spurious Emissions (Antenna Conducted)

| NAME OF TEST: Spurious Emissions (Antenna Conducted) PARA.NO.: 15.247(c) |

N/A
Non-detachable Antenna
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Section 7. Spurious Emissions (Radiated)
NAME OF TEST: Spurious Emissions (Radiated) | PARA. NO.: 15.247(c)
TESTED BY: Michael Sundstrom DATES: 11/25/98, 12/04/98,
12/04/98
Test Results:
The EUT complies.
Test # RE 3 (30 MHz to 300 MHz)

The worst-case emission level is 19.39 dBuV/m at 114.390 MHz at a distance of 3 meters on the
Vertical polarization. This is 24.11 dB below the quasi-peak specification limit of 43.5 dBuV/m.

Test # RE 4 (300 MHz to 1 GHz)

The worst-case emission level is 38.67 dBuV/m at 960.480 MHz at a distance of 3 meters on the
Horizontal polarization. This is 15.33 dB below the quasi-peak specification limit of 54
dBuv/m.

Test # MW 3 (1 GHz to 10 GHz)

The worst-case microwave radiated emission is 72 dBuV/m at 1.82 GHz at a distance of 3 meters
at the Vertical polarization. This is 20 dB below the measured carrier.

Measurement Data:

See test data on pages 21, 22, and 24.
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Test Data - Radiated Emissions (PEAK) Test # RE-3 (30 MHz to 300 MHz)

[ Emission | AR [ Det. | Meter | Antenna | Path | RF | Comected | Spec. | CRUSL | Pass Naies

Frequency | Pol | Atten. |Reading| Fector | Loes | Gain | Raseding Limit | Deka Pail
EMH:F dB) | (dBuV) | (dB) | {dB) ([ (dB) | (dBuV¥im) |(dBqV !dﬂz ]

: E%‘D--H— 'S'Tﬂ',tl T3 | 46! &35 .67 ‘m‘?‘ ) % Q10
114390 v 100 | 200 10.7 358 | 249 9.39 4.5 -24.11 Pass QP 100 15.205
143,000 v 10.0 111 126 399 1248 1.75 1078 | .9605 | Pass (BB) QP 100
171330 vV 1100 | 160 13 399 |248 8.2l £S5 [.2529 ] Pass QP 100 15205
252130 v 0o 200 149 534 | 247 15.78 46 302 | Pus QP 100 15205
331X H ] 3t.D 133 | 225|250 2115 953 -7405 | Pass
120000 H 0.0 200 114 [ 358 | 249 10.11 435 <3339 | Pass NOISE FLOOR 15205
280,000 H 0.0 2040 175 534 {247 18.38 4 -3762 | Poss NOISE FLOOR. 15305
33750 H 100 [ 180 13.5 225 [ 250 LE.75 958 -7705 ! Pass QF 100
120.000 H 100 { 120 114 | 358 [ 49 12.11 435 -31.39 [ Pass QP 100 NOISE FLOOR. 15205
280.000 H | 100 { 10D 17.3 334 |47 18.38 4% -2762 | Pass QF 100 NOISE FLOOR. 15.205
Scanned SUMHBz to S00MHY
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Test Data - Radiated Emissions (PEAK) TEST # RE 4 (300 MHz to 1 GHz)

Fmission | Ant. | Det. | Mater [Anisima | Faih | FF | Cormcted | Spac. | CRUSL | FPass Nofes
Frsquency | Pol }Atten, |Reading| Factor | Loss | Gain | Reeding | Limit | Delta | Fail
MHz (dB) | (dBu¥)| (dB) | (dB) | (dB) | (dBuViw) |(dBuVim)| (dB) |Merginal
%ﬁ-w o0 | B0 | I35 6[& 37| 220 B ] Pus TS.205 NT.
3530 | Vv | 00 | 90 135 | 608 [147] (381 #® | 3200 | Pas QP 151 15.J05 NF.
327785 ) V | 00 | 180 | 135 | 608 [147] 32291 4% | 309 | Pass 15205 NF.
327785 | V | G0 | 90 135 | 608 | 147 ] 1301 4 _ | -3209 | Paw QP 151 15205 NF.
30000 [V | 00 | 130 | 135 [ 608 | 187 | 2201 % | -9 | Pasw 15205 H.F.
330000 | vV | 00 | 90 135 | 608 | 147 | 1391 46 | 3209 | Pass QF 151 15205 HF.
33260 | V | 00 | 250 | 135 | 608 147 | 2991 46 |.1606 | Pass 15205
332600 | V | 00 | 90 135 | 608 [ 147 | 1391 % | 3200 | Pees QP 151 15205
410000 | V | 00 | 210 | 150 | 708 | 147 | 0.9 % [-1671 | Pemss 15205
410000 | v | 00 | 90 150 | 708 | 147 | 1739 46 | 2871 | Paes QP 151 15205
960500 | V { 00 | %00 | 2506 [(113] 145 | 4967 54 437 | Pass 15205
960300 | V | 00 | 180 | 2306 | 1113} 185 | 3767 54 [.1633 | Fam QP _I31_15205
961 500 v 00 310 | 306 | 11.13] 145 50.67 54 -333 Pagsg 15205
961500 | Vv | OO0 | 18D | 2306 {1113 145] 3167 54 |-1633 | Pam QP 151 15205
300100 | H | 00 | 180 | 135 | 608 [ 147 | 2291 D58 | -72.80 | FPas NF.
300.100 H 0.0 9.0 135 608 { 147 1391 958 .81.89 Pass QP 151 NUF.
69750 | H | 00 | 20 | 2073 | €85 [ 146 | 3494 958 | -60.86 | FPass
697500 | H | 00 | 100 | X33 | B85 | 1456 | 2494 958 | -70.86 | Fas QP 151
759600 | H | 00 | @0 | 285 | 963 [ 146 | 5792 958 | -37.88 | Pass _
739600 | H | 0D | 190 | 285 | 963 | 146 | 36952 053 | .5838 | Pass OF 151
714000 | H | 00 | 180 | 236 | 963 | 146 | 3667 058 | -59.13 | Pas NF.
774000 | H | 00 | 90 | 236 | 963 | 146 | 2767 938 | 6813 | Pass QP 151 _NF.
Fom0 | H | 00 | 180 | BEs | 963 146 | 3692 93.8 | -55.88 | Pass NF.
796000 | H | 00 | 90 | 2385 | 963 [ 146 | 2192 D58 | 675 Pass QP 151 NF.
799500 | H | 00 | 120 | 1385 | 963 | 146 | 392 D58 | 9858 Pass WF.
79500 | H | 00 1| 90 | 2385 | 963 [ 146 | 2192 958 | 6188 | Pas QF 151 NF.
700200 H 00 130 2446 963 | 146 3167 953 -58.13 Pass N.F.
0200 | H | 00 | 90 246 | 063 | 146 | 2867 958 | 6713 | Pass QF 151 NF.
283770 | H | 00 | 180 | 2472 | 1041 | 147 | 3846 958 | -5734 | Pass NF.
8370 | H | 00 | 90 | 2472 | (041 [ 147 | 2946 958 | .-6634 | Dass QF 131 NF.
G16700 | H | 00 [ 940 | 2515 13 | 143 | 115.76 46 [ 69.%6 | Fal Furdamental
olem0 | H | 00 | 810 | 25.05 3[145 | 1076 46 | 56.76 | Fal QP 150 Fundamentel
960480 | H | 00 | 300 | 2306 3145 | 67 54 433 | Pam 15.205
960420 | H | 0D | 190 | 2306 | 1113 ] 14. 3867 54 | .[533 | Pas QP 151 15.205
016700 | V | 00 | 1060 | 2515 | 1113} 1451 12176 &% | 8176 | Fel Fundamental
P16700 | V | OO | 94D | 2515 {1113 145] 11576 4% | 6996 | Fal OF 151 Fundamental
Paak Power
FBW = 3kHz VEBW = 10kHz
Sweep = 10 sec.
Span = 300KHz
P16700 | Vv | 00 | 863 | 2515 | 1113 [ 145 | 10309 % 6209 | Pal Fundamental
Scanned 300Mkz to 1GHz
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KTL Dallas, Inc.

EQUIPMENT: Professional Transmitter

FCC ID: NQQPS911-9805-1

CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8L0077EUS

Test Data - Microwave Radiated Emissions Test # MW 3 (1 GHz to 10 GHz)

Freq. Meter | Antenna] Cable RF Conver.| Corrected Spec. Pol. |Comments:
Reading| Factor | Loss Gain Factor | Reading Limit
GHz dBuV) % éc%!) {dB) (dBuV/m) _|(dBuV/m)

. '(13 . 31 0 0 70 ] N
2.8 10 30.8 4.23 0 0 45 54 \' N.E. 15.205

6 2 35.3 6.37 0 0 44 54 V_INF.

9 3 37.7 8.13 1] 0 49 54 V IN.F. 15.205
1.82 17 28.2 3.31 0 0 49 76 H

3 9 30.8 4.23 0 0 44 54 H IN.F.

6 3 35.3 6.37 0 0 45 54 H_IN.F.

9 4 37.7 813 0 0 50 54 H IN.F. 15.205
0.91 86 22.7 | 3.31 0 0 112 N/A V_[Fundamental
0.91 70 227 3.31 0 0 96 N/A H_[Fundamental

Scanned 1GHz to 10GHz
I
Legend:

N.F. = Noise Floor reading
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Section 8. Transmitter Power Density
NAME OF TEST: Transmitter Power Density PARA. NO.: 15.247(d)
TESTED BY: Michael Sundstrom DATE:12/04/98

Test Results:

The EUT complies.

Measurement Data:

See attached graph on page 27.

Received Signal: 35.8 dBuV/m/Hz
Antenna Factor: 25.15dB

Cable Loss: 11.13 dB

Pre Amp Gain: 14.5 dB

Corrected Field Strength: 60.28 dBuV/m/Hz
Measured Reading: 60.28 dBuV/m/Hz
BW Correction: 34.77 dB

Corrected reading: 95.05 dBuV/m/3kHz

(Log)-1(Corrected reading / 20) 56558.8 uV/m/3kHz
(56558.8 uV/m/3kHz)/(1X10)6 0.057 V/m/3kHz

Power Output as a Field Strength “Calculated”

P=  E2R?
30G

Where:
P= Power in Watts
E= Field Strength (V/m)
R= Measurement Distance
G=Numeric Gain of Antenna

P=  (0.057)2 (3)2/(30) (1) = (0.003) (9) / 30 = 0.29 / 30 = 0.001 W or 1.0 mW

1.0mW = 0dBm
Compare: ( 0dBm) - (+8dBm limit) = (-8dB) below limit
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KTL Dallas, Inc.

EQUIPMENT: Professional Transmitter
FCCID: NQQPS5911-9805-1

CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LOO77EUS

Transmitter Power Density Data

Work Order #: ﬁo(zf!:;é

Plot Number: ] With no external miten.

T 457
% om0 L3
AT %ﬂw

RL 127 .0dBuV 10dB/

’W:

817 .6400MH=Z

CHANNEL FPOWER
ACRPSS |3.00KkHZ | BW

TOTKL 70.8g9gBuvV

DENBITY 35 {8dBgV/HE

CENTER 917 .7685S0MMZ

*RBW 3 .0kH=z2 »VBW 10kHZ

SRPAN 300 .0OkH2Z
*SWP 100sec

S —
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LOO77EUS

EQUIPMENT: Professional Transmitter
FCCID: NQQPS911-9805-1

Section 9. Processing Gain

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

Not tested per Client Request
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KTL Dallas, Inc.

EQUIPMENT: Professional Transmitter
FCCID: NQQPS§911-9805-1

CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS

REPORT NO.: 8LO077EUS

Section 10.

Test Equipment List

The listing below indicates the test equipment utilized for the test (s). Calibration interval on all items is typically
12 months from the calibration date shown.

KTL ID Nomenclature Manufacturer Serial Number Calibration
Model Number Date
ClA AQATS. 04/03/98
Cable Set
CFo1 Storm Cable 04/28/98
(7.7 meters)
100 Polarad Receiver Rohde & Schwarz 872149/28 10/07/98
ESV
151 Receiver (20-1000 MHz) Rohde & Schwarz 843710/0001 03/04/98
ESVS 30
182 Limiter Fischer NSN 02/27/98
FCC45013-1.2
201 Biconical Antenna A.H. Systems 235 01/17/98
(30 MHz - 300 MHz) SAS200/542
241 Biconical Antenna International Compliance 212 11/17/98
(30 MHz - 300 MHz) Corporation BCON-30300
398 Preamplifier, 25dB ICC 398 06/18/98
(30 MHz - 1.5 GHz) LNA25
408 Low Noise Amplifier International Compliance N/A 04/27/98
Corporation [LN22
494 Horn Antenna A H. Systems 162 04/29/98
SAS-200/571
660(a) Spectrum Analyzer Hewlett Packard 2541A00109 01/06/98
8567A
660(b) Display Unit Hewlett Packard 2542A10537 01/06/98
85662A
660(c) Quasi-Peak Adapter Hewlett Packard 2551A00608 01/06/98
85650A
664 Antenna, Log Periodic EMCO 1753 01/24/98
3146
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KTL Dallas, Inc.

EQUIPMENT: Professional Transmitter
FCCID: NQQPS911-9805-1

CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.; 8L.OO77EUS

Test Equipment List (Continued):

The listing below indicates the test equipment utilized for the test (s). Calibration interval on all items is typically }2 months

from the calibration date shown.

KTL ID Nomenclature Manufacturer Serial Number Calibration
Model Nurber Date
677 Receiver Electro Metrics 185 08/26/98
(1- 18 GHz) EMC 50
850 Log Periodic Antenna A H. Systems 821 01/24/98
SAS-200/510
G2624 Spectrum Analyzer HP 3551A04428 10/05/98
8563E
SITE A O.A.T.S.
(OPEN AREA TEST SITE)
10 Meter Site
Tumtable, 4 foot RF Consultants CNR
(Automated)
Antenna Mast, 4 Meter EMCO Part # 1050 CNR
(Automated)
SITE B O.A.T.S.
{OPEN AREA TEST SITE)
10 Meter Site
Turntable Flush Mounted, RF Consultants CNR
Metal Covered, 8 Foot Mode! AT-8 (Automated)
Antenna Mast, 4 Meter ICC CNR
(Automated)

LEGEND:

CNR = CALIBRATION NOT REQUIRED
N/A = NOT APPLICABLE

CBU = CALIBRATED BEFOQRE USE
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
ANNEX A
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

ANNEX A

TEST METHODOLOGIES
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS

ANNEX A
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1
Section A1. Powerline Conducted Emissions
Test Method - Powerline Conducted Emissions
PARA. NO.: 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 250V
(48 dBLV) across 50 ohms.
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8L0O077EUS
ANNEX A
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Section A2, Occupied Bandwidth

Test Method - Occupied Bandwidth
PARA. NO.: 15.247(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 analyzer is set as follows:

RBW: 100 kHz
VBW: 100 kHz
Span: >RBW
LOG dB/div.: 2dB
Sweep: Auto

Number of channels tested:
Tuning Range Number Of Channels Tested | Channel Location In Band
1 MHz or Less 1 Middle
1to 10 MHz 2 Top And Bottom
More Than 10 MHz 3 Top, Middle, Bottom
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LGQ77EUS
ANNEX A
EQUIPMENT: Professional Transmitter
FCCID: NQQPS911-9805-1

Section A3. Peak Power Qutput

Test Method - Peak Power Qutput
PARA. NO.: 15.247(b)

Test Conditions: Standard Temperature and Humidity
Standard Test Voltage
Minimum 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 FIRP For Integral Antenna:

If the antenna is not detachable from the circuit, then the Peak Power Qutput is derived from the
peak radiated field strength of the fundamental emission by using the plane wave relation GP/4x
R2 = E2/120r and proceeding as follows:

p= E2R® _ E%
T 306G T 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
1to 10 MHz 2 Top And Bottom
More Than 10 MHz 3 Top, Middle, Bottom
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
ANNEX A

EQUIPMENT: Professional Transmitter

FCCID: NQQPS911-9805-1

Section A4, Spurious Emissions at Antenna Terminal

Test Method - Spurious Emissions at Antenna Terminal
PARA. NO.: 15.247(c)

Test Conditions: Standard Temperature and Humidity
Standard Test Voltage
Minimum Standard: In any 100 kHz 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) (UWV/m @ 3m) (dB @ 3m)
30 - 88 100 40.0
88 - 216 150 43.5
216 - 960 200 46.0
Above 960 500 54.0
The spectrum is searched to the 10™ harmonic.
Method Of Measurement:
Upper Band Edge Lower Band Edge
RBW: At least 1% of span/div. RBW: At least 1% of span/div.
VBW: >RBW VBW: >RBW
Span: As necessary to display any spurious at band edge.  Span: As necessary to display any spurious at band edge.
Sweep: Auto Sweep: Auto

Center Frequency: 928 MHz
Marker: Peak of fundamental emission

Center Frequency. 902 MHz
Marker: Peak of fundamental emission

Marker A: Peak of highest spurious level above 928 MHz ~ Marker A: Peak of highest spurious level below 902 MHz

30 MHz - 10th Harmonic Plot

RBW: 100 kHz
VBW: 300 kHz
Sweep: Auto
Display line: -20 dBc
Number of channels tested:
Tuning Range Number Of Channels Tested Channel Location In Band
1 MHz or Less 1 Middle
1to 10 MHz 2 Top And Bottom
More Than 10 MHz 3 Top, Middle, Bottom
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KTL Dallas, Inc.

CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS

ANNEX A

EQUIPMENT: Professional Transmitter
FCCID: NQQPS911-9805-1

Section AS. Radiated Spurious Emissions

Test Method - Radiated Spurious Emissions
PARA. NO.: 15.247(c)

Test Conditions: Standard Temperature and Humidity
Standard Test Voltage
Minimum 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
Jollowing field strength limits:
Frequency Field Strength Field Strength
(MHz) (WV/m @ 3m) (dB @ 3m)
30-88 100 40.0
88 - 216 150 43.5
216 - 960 200 46.0
Above 960 500 54.0
The spectrum is searched 1o the 10™ harmonic.
15.205 Restricted Bands
MHz MHz MHz GHz
0.09-0.11 16.42-16.423 399.9-410 4.5-5.25
0.495-0.505 16.69475-16.69525 608-614 5.35-546
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-1.75
4.1254.128 25.5-25.67 1300-1427 8.025-8.5
417725417775 37.5-38.25 1435-1626.5 9.0-9.2
4.207254.20775 737146 1645.5-1646.5 9.3-9.5
6.125-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-134
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-3.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-214
8.37625-8.38675 156.7-156.9 2655-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2.31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-3354 36004400 Above 38.6
13.36-13.41 1718
Number of channels tested:
Tuning Range Number Of Channels Tested Channel Location In Band
1 MHz or Less 1 Middle
1 to 10 MHz 2 Top And Bottom
More Than 10 MHz 3 Top, Middle, Bottom
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KTL Dallas, Inc.

CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8L0O077EUS

ANNEX A

EQUIPMENT: Professional Transmitter

FCCID: NQQPS911-9805-1

Section A6. Transmitter Power Density

Test Method - Transmitter Power Density

PARA. NO.: 15.247(d)

Test Conditions:

Minimum Standard:

Method Of Measurement:

Note:

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.

The spectrum analyzer is set as follows:

RBW: 3kHz

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.

LOG dB/div.: 2 dB

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 for Peak

Power output.

Number of channels tested;
Tuning Range Number Of Channels Tested Channel Location In Band
1 MHz or Less 1 Middle
1t010 MHz 2 Top And Bottom
More Than 1() MHz 3 Top, Middle, Bottom
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
ANNEX A
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Section A9. Processing Gain

Test Method - Processing Gain
PARA. NO.: 15.247(e)

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 is 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 is determined by measuring the jamming margin of the E.U.T. and using the
following formula:

Jamming Margin = G; - (S/N)ow = Lays
For a receiver using non-coherent detection the value (S/N)oy 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)ou
For example, for a bit error rate of 10 a $/N ratio of 12.3 dB is required.

Therefore Gp = Mj + (8/N)out + Lays

Measurement performed at 915 MHz.
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FCC ID: NQQPS911-9805-1

ANNEX B

BLOCK DIAGRAMS
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
ANNEX B
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Test Site For Radiated Emissions

————————————3 METERS

SEARCH ANTENNA

Nl

VARIABLE
SEARCH
HEIGHT (1TO 4 m)

e
TO TEST RECEIVER/SPECTRUM
ANALYZER

0.8 METER EUT.

NON-CONDUCTING
TURN-TABLE

Below 1 GHz
Peak detector.
RBW = 100 kHz

Above 1 GHz For Peak Emission Levels
Peak detector

RBW = 1 MHz
VBW = >RBW

Above 1 GHz For Average Emission Levels
Peak detector

RBW =1 MH:
VBW = 10 Hz

Conducted Emissions

SPECTRUM
ANALYZER OR
TEST RECEIVER

SHIELDED ROOM
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KTL Dallas, Inc. CFR 47, PART 15, SUBPART C, SECTION 247
DIRECT SEQUENCE TRANSMITTERS
REPORT NO.: 8LO077EUS
ANNEX B
EQUIPMENT: Professional Transmitter
FCC ID: NQQPS911-9805-1

Transmitter Power Density & Peak Power At Antenna Terminals

SPECTRUM
ANALYZER

E.UT.

20dB
ATTENUATOR

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.

Processing Gain

Attenuator HZ’;?:G"

50 ohm
Pad
Signal
BERT Generator
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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