INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696

InterAir Wireless

485 Cayuga Rd, PO Box 222

Buffalo, NY 14225-0222

Contact: David Chauncey, Director of RF Engineering

Voice 716-631-6409
Fax 716-631-7849
E-Mail dchauncey@interairwireless.com

Product: ISP Direct Indoor and Outdoor Units
Model: 2401-01 (indoor) and 2401-02 (outdoor)
FCC ID: NUX-ISP2401

Reference: EA89226

CFR 47 Part 15.247 calls for a process gain of at least 10 dB for a direct sequence
system. This is measured using the jamming margin method where a CW jammer is
injected and the jamming margin is measured. This is done in 50 kHz increments across
the passband of the system. The worst 20% of the data points are discarded. System
Losses of 2 dB are assumed.

The system losses of the unit were measured and found to be in excess of 2 dB. This

made the system fail the process gain requirement when previous measurements were
taken. A change was made in the receiver DSP software to reduce the system losses.

The unit was found to pass when measured using this new software.

A summary of the measurement follows:
Measured Process Gain Gp = (S/N), + Lgys + M
(S/N)o=10.8 dB for BER of 107 See Appendix 1
Ly:=2dB
System Passband = +/- 8.5 MHz for Wideband Mode (6 dB IF Bandwidth)

= +/- 4,5 MHz for Narrowband Mode (6 dB IF Bandwidth),
See Appendix 2

G,=108dB+2dB+M; Mustbe atleast 10 dB

Insert Test Data Here
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1. Processing Gain of A Direct Sequence Spread Spectrum, FCC CFR 47, Para. 15.247(¢)

PRODUCT NAME: ISP DIRECT INDOOR & OUTDOOR UNITS, Model No.: 2401-81
(indoor) and 2401-02 (outdoor)

FCC REQUIREMENTS:

The processing gain of a direct sequence system shall be at least 10 dB. The processing gain shall
be determined from the ratio in dB of the signal-to-noise ratio with the system spreading code
turned off to the signal-to-noise ratio with the system spreading code turned on, as measured at the
demodulated output of the receiver.

CLIMATE CONDITION:

Standard Temperature and Humidity:

s  Ambient temperature: 23 °C
e Relative humidity: 43 %

POWER INPUT:

AC 120 V 60Hz from Elpac extemal switching power supply, model WRI4232,

TEST EQUIPMENT:

s Advantest Spectrum Analyzer, Model R3271, S/N: 15050203

s Bird 20 dB Attenuator, 50 Ohm IN/OUT

« IBM PS/1 & IBM 350 ThinkPad Host Computer(s)

s Fluke RF Signal Generator, Model 6061A, Freq. range: 10 KHz - 1050 MHz.

HP 8900 RF Peak Powcer Meter, Measuring Frequency Range: 100 MHz - 18 GHz.

METHOD OF MEASUREMENT:

METHOD #1:- Jamming Margin Method

The processing gain may be measured using the CW jamming margin method. Figure 1 shows the
test configuration. The test consists of stepping a signal generator in 50 KHz increments across the
passband of the system. At each point, the generator level required to produce the recommended
Bit Error Rate (BER) is recorded. This level is jammer level. The output power of the transmitting
unit is measured at the same point. The Jammer to Signal {J/S) ratio is then calculated. Discard the
worst 20% of the J/S data points. The lowest remaining J/S ratio is used when calculating the
Process Gain.

The signal to noise ratio for an ideal non-coherent receiver is calculated from:

(1) Pe = 1/2¢0H 35N

where: Pe = probability of error (BER)
(8/N)o the required signal to noise ratio at the receiver output for a given
received signal quality

il
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Ref:  Viterbi, Al Principles of Coherent Communications (New York: McGraw-HILL
1966), Pg. 207

Using equation (1) shown above, calculate the signal to noise ratio required for your chosen BER.
This value and the measured J/8 ratio are used in the following equation to calculate the Process
Gain (Gp) of the system.

Gp = (8/N)o+Mj+Lsys

Where:

{(S/N)o: Theoretical signal to noise ratio required to maintain the normal operation just
before the BERappears, In real measurements the maximuin error of 0.001 is
allowed in an ideal system using their modulation scheme with all codes turned
off (i.e. no spreading or processing gain).

Mj: Maximum jammer to Signal Ratio that recorded at the detected BER.

Lsys: System losses such as non-ideal synchronization, tracking circuitry, non-optimal

baseband receiver filtering and etc... These losses can be in excess of 2 dB for
each transmitter and receiver pair. For the purpose of this processing gain
calculation we assume a Lsys at its mimimum value of 2 dB.

Ref.: Dixon, R, Spread Spectrum Systems. (New York: Wiley, 1984)

The Signal-to-Noise Ratio (8/N) with respect to the probability of bit error for a differentially
QPSK (DQPSK) receiver in the presence of additive white Gaussian noise (AWGN) is given by
Figure 4,5.1 as attached.

Ref : Marvin Simon, Spread Spectrum Communication Handbook, page 695.

Since the CW jamming is a tone jamming, the (5/N)jo for a AWGN jamming obtained from Figure
4.5.1 can be converted to the CW jamming or tone jamming using the formula (3.97) of the

Marvin Simon Spread Spectrum Communication Handbook as follows:

(S/N).' in dB = ($/N),*V9V /0.8

TEST RESULTS: Conforms.

TEST PERSONNEL; Mr. Tri M. Luu, P.Eng.

DATE: July 23 & 24, 1998
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Figure 1:- SETUP FOR PROCESSING GAIN MEASUREMENT
- JAMMING MARGIN METHOD
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MEASUREMENT DATA:

Channel #4, Fc = 2411.4375 MHz Data Rate = 1.023 Mbps (DQPSK), Medium

Chip Rate = 5.625 MHz PN Code Length = 11 chips/symbol

6 dB BW =5 MHz

(§/N)o = 12 dB dB per attached Figure 4.5.1
Measured Processing Gain Gp = (8/N)o + Lsys + Mj =12 + 2 + Mj = 14 + Mj (dB)
Theoretical Calculated Processing Gain = Chip Rate/Data rate = 5.625 MHz
110 or 10.4 dB o

{1.023 Mb/s)/(2 hits/symbol)
Note: o

= Total Peak Power from the EUT’s Tx measured at the EUT’s Rx Input: P, =-72 dBm

= Jamming signal level at measured at the EUTs receiver input: J

= Mj=JP

»  The following shaded boxes are discarded worst measurements (18.2% of total measurement points)

SUMMARY OF TEST RESULTS

Theoretical Process Gain 10.4 dB

Minimum Measured Process 12.2 dB

Gain with discard of 18.2% of
the worst measurements
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. (BER) System Loss | Signal Ratio { Processing Discarded
Point +/- Fc +/-Fc (DQPSK} {S/N)e Lsys Mj Gain Readings

(MH2) (MHz) x10-5 (dB) (dB) (dB) {dB)
1 2406.93750 -4.50 1.0 120 2.0 47 18.7
2 2406.98750 -4.45 1.0 12.0 2.0 4.7 187
3 2407.03750 -4.40 1.0 12.0 2.0 4.4 18.4
4 2407.08750 -4.35 1.0 12.0 2.0 4.4 18.4
5 240713750 -4.30 1.0 12.0 20 4.2 18.2
B 2407.18750 -4.25 1.0 12.0 2.0 4.0 18.0
7 2407.23750 -4.20 1.0 12.0 2.0 3.7 7.7
8 2407.28730 415 1.0 12.0 20 3.9 17.9
9 2407.33750 -4.10 1.0 12.0 2.0 35 17.5
10 2407.38750 -4.05 1.0 12.0 20 34 7.4
T 2407.43750 -4.00 1.0 120 2.0 34 174
12 2407.48750 -3.95 1.0 12.0 2.0 31 7.1
13 2407.53750 -3.80 1.0 12.0 2.0 3.1 17.1
14 2407 58750 -3.85 1.0 12.0 2.0 3.1 171
5 2407 63750 -3.80 1.0 t2.0 2.0 2.9 16.9
16 2407.68750 =375 1.0 12.0 2.0 2.8 16.8
17 2407.73750 -3.70 1.0 12.0 2.0 27 16.7
18 2407.78750 -3.65 10 12.0 2.0 25 186.5
19 240783750 -3.60 1.0 12.0 2.0 2.6 16.6
20 2407.88750 -3.55 1.0 12.0 2.0 25 165
2t 2407.93750 -3.50 1.0 12.0 2.0 2.2 16.2




INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq, (BER} System Loss | Signal Ratio | Processing Discarded
Point +/- Fe +i-Fc (DQPSK) {S/Njo Lsys Mj Gain Readings

(MHz) {MHz) x10-5 (dB) (dB) (dB) (dB)
22 2407.98750 -3.45 1.0 12.0 20 22 16.2
23 2408.03750 -3.40 1.0 12.0 2.0 2.2 16.2
24 2408.08750 -3.35 t.0 12.0 290 2.0 16.0
25 240813750 -3.30 1.0 12.0 2.0 2.0 16.0
26 2408.18750 -3.25 1.0 12.0 2.0 18 15.8
27 240823750 -3.20 1.0 12.0 2.0 1.7 157
28 2408.28750 2315 1.0 12.0 2.0 1.7 157
29 2408.33750 -3.10 1.0 12.0 20 1.7 15.7
30 240838750 -3.05 1.0 12.0 20 1.7 15.7
31 2408.437/50 -3.00 1.0 12.0 2.0 16 15.6
32 2408.48750 295 1.0 12.0 20 16 156
33 240853750 -2.90 1.0 12.0 2.0 1.6 156
34 Z408.58750 -2.85 1.0 12.0 2.0 1.4 15.4
35 2408.63750 -2.80 1.0 12.0 2.0 1.2 152
36 2408.68750 -2.75 1.0 12.0 2.4 1.1 15.1
37 2408.73/50 -270 1.0 12.0 20 1.2 15.2
38 2408.78750 -2.85 1.0 12.0 2.0 1.2 15.2
39 2408.83750 -2.60 1.6 12.0 2.0 1.1 15.1
40 2408.88750 255 1.0 12.0 2.0 1.0 15.0
41 2408.93750 -2.50 1.0 12.0 2.0 1.0 15.0
42 2408.98750 -2.45 1.0 12.0 2.0 0.9 149
43 2409.03750 -2.40 1.0 12.0 2.0 0.9 14.9
44 2409.08750 -2.35 1.0 12.0 20 038 14.8
45 2408.13750C -2.30 1.0 2.0 2.0 0.1 141
46 2409.18750 -2.25 1.0 12.0 20 0.0 14.0
47 2409.23750 -2.20 1.0 12.0 20 -0 13.9
48 240928750 -2.15 10 12.0 2.0 -05 135
49 240933750 -2.10 1.0 12.0 2.0 -1.0 13.0
50 2409.38/50 -2.05 1.0 12.0 2.0 -1.6 12.4
51 2409.43750 -2.00 1.0 12.0 2.0 -1.7 12.3
52 2409.48750 -1.95 1.0 12.0 2.0 17 12.3
53 2409.53750 -1.80 1.0 12.0 2.0 -1.8 12.2
54 2409.58750 -1.85 1.0 12.0 2.0 -1.5 125
55 2409.63750 -1.80 1.0 12.0 2.0 -0.9 131
56 2409.68730 -1.75 1.0 12.0 2.0 -0.5 13.5
57 2409.73750 -1.70 1.0 12.0 2.0 0.4 13.6
58 2409.78750 -1.65 1.0 12.0 2.0 -0.6 13.4
59 2409.83/750 -1.60 1.0 12.0 2.0 -1.1 12.9
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Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. (BER) System Loss | Signat Ratio | Processing | Discarded
Point +-Fc +/-Fc (DQPSK) (5/MN)o Lsys Mj Gain Readings
(MHz) (MHz) x10-5 (dB} (dB) (dB) (dB)

2410.08750
65 241013750 -1.30 1.0 12.0 2.0 -1.4 126
66 241018750 -1.25 1.0 12.0 2.0 -1.4 12.6
67 2410.23/750 -1.20 1.0 12.0 20 -0.8 13.2
68 2410.28750 -1.15 1.0 12.0 2.0 0.8 13.2
69 2410.33750 -1.10 1.0 12.0 2.0 -1.0 13.0
70 2410.38750 -1.05 1.0 12.0 2.0 -1.4 126
EE] 2410.43750 -1.00 1.0 12.0 2.0 -1.8 12.2
72 2410.48750 0.95 1.0 12.0 2.0 1.8 12.2

2410.73750 ~0.70 70 T30 20 13 12.7
78 3470.78750 65 10 2.0 20 a3 2.7
79 241053750 050 70 2.0 7.0 T3 27
80 241058750 055 70 2.0 20 76 2.4

2411.28750

-0.15

1.0

12.0

2.0

12

241133750

-0.10

10

12.0

20

-1.5

2411.58750

2411.63750

11.98750

2412.03750

0.60

2.0

1.8

12.2
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Jammer Jammer Jammer to Measured
Test Signat Freq. Signal Freq. {BER) System Loss | Signal Ratio | Processing | Discarded
Point +-Fo +-Fc (DQPSK) (8/N)o Lsys Mj Gain Readings
{MHz) {MH2) x10-5 (dB) (dB) (dB) (dB)
104 2412.08750 0.65 1.0 12.0 2.0 -1.5 12.5
105 241213750 0.70 1.0 12.0 2.0 1.7 123

112 2412.48750 1.05 1.0 12.0 2.0 14 12.6
113 241253750 1.10 1.0 12.0 2.0 -1.3 12.7
114 241258750 1.15 10 12.0 2.0 -1 12.9
115 241263750 120 10 2.0 2.0 09 3.1
116 241268750 125 70 12.0 20 K] 128
117 ZATZ 73750 730 10 2.0 70 5 125
118 2412.78750 1.35 1.8 12.0 2.0 1.8 12.2
119 241283750 T340 T0 120 7.0 16 174

2413.03750
124 2413.08750 1.65 1.0 12.0 20 R 12.8
125 2413.13750 1.70 1.0 12.0 2.0 -089 131
126 241318750 175 1.0 12.0 2.0 -0.7 13.3
127 2413.23750 1.80 1.0 12.0 20 -0.8 13.2
128 241328750 1.85 1.0 12.0 20 1.0 130
129 2413.33750 1.90 1.0 12.0 20 -1.3 12.7
130 241338750 1.95 10 12.0 2.0 -1.2 12.8
131 2413.43750 2.00 1.0 2.0 20 -1.1 12.9
132 2413.48750 2.05 170 12.0 2.0 -1 12.9
133 241353750 2.10 1.0 12.0 20 0.5 135
134 241358750 215 1.0 12.0 2.0 -0.2 13.8
135 2413.63750 2.20 1.0 12.0 20 0.2 13.8
136 2413.68/50 225 10 12.0 2.0 0.2 14.2
137 2413.73730 230 1.0 12.0 2.0 0.2 14.2
138 2413778750 2.35 1.0 12.0 2.0 0.1 141
139 2413.833750 240 1.0 12.0 2.0 0.0 14.0
140 2413.838750 2.45 1.0 12.0 2.0 0.0 14.0
141 2413.93750 2.50 1.0 120 2.0 0.0 14.0
142 2413.98750 2.55 1.0 12.0 2.0 .8 14.8
143 2414.03/50 2.60 1.0 12.0 2.0 1.7 15.7
144 2414.08750 2.65 1.0 12.0 2.0 1.8 12.8
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Jammer Jammer Jammer to Measured

Test Signal Freq. Signal Freq. (BER} System Loss | Signal Ratio | Processing | Discarded

Point +/-Fc +I- Fc (DQPSK) {SMNYo Lsys Mj Gain Reaclings
{(MHz} (MHz) x10-5 (dB) (dB) (dB) (dB}
145 241413750 2.70 1.0 12.0 2.0 2.7 16.7
146 241418750 275 1.0 12.0 2.0 2.6 16.6
147 241423750 2.80 1.0 12.0 2.0 26 16.6
148 241428750 2.85 1.0 120 20 27 16.7
149 2414.33750 2.90 1.0 12.0 20 3.4 17.4
150 2474.38750 2.95 1.0 12.0 29 3.3 17.3
151 2414.43750 3.00 1.0 12.0 2.0 3.3 17.3
152 2414.48750 3.05 10 12.0 240 2.9 16.9
153 241453750 310 1.0 12.0 2.0 2.5 16.5
154 2414.58750 319 1.0 12.0 2.0 25 16.5
155 241463750 3.20 1.0 12.0 2.0 25 16.5
186 2414.68750 3.25 1.0 12.0 2.0 3.0 17.0
157 241473730 3.30 1.0 12.0 2.0 36 17.6
158 247478750 338 1.0 12.0 2.0 3.8 79
159 2414.83750 3.40 1.0 12.0 2.0 4.1 18.1
T60 247488750 345 1.0 12.0 20 45 185
161 241493750 350 1.0 120 2.0 44 18.4
162 241498750 355 1.0 12.0 2.0 43 18.3
163 2415.03750 3.60 1.0 12.0 2.0 4.3 18.3
164 2415.08750 365 1.0 12.0 2.0 4.4 18.4
165 241513750 370 1.0 12.0 2.0 5.0 19.0
166 241518750 3.75 1.0 12.0 2.0 52 19.2
167 241523730 3.80 1.0 12.0 2.0 57 19.7
168 241528750 3.85 1.0 12.0 2.0 57 19.7
169 241533750 3.90 1.0 120 2.0 6.0 20.0
170 241538750 3.95 1.0 12.0 20 5.9 19.9
171 2415.43750 4.00 1.0 12.0 2.0 59 15.9
172 241548750 4,05 1.0 12.0 2.0 6.3 20.3
173 241553750 4.10 10 12.0 2.0 6.3 20.3
174 241558750 415 1.0 12.0 20 6.6 20.6
175 247563750 4,20 1.0 12.0 2.0 6.7 20.7
176 241568750 425 1.0 12.0 2.0 6.7 20.7
177 241573750 430 1.0 i2.0 2.0 7.1 271
178 2415./8/50 435 1.0 12.0 2.0 7 211
179 2415.83750 4.40 1.0 12.0 2.0 7.6 216
180 241588750 4.45 1.0 12.0 2.0 75 215
181 241593750 450 1.0 120 20 78 21.8




FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696

INTERAIR WIRLESS

Channel #6, Fc = 2419.8750 MHz Data Rate = 2.045 Mbps (DQPSK), Wide

Chip Rate = 11,25 MHz PN Code Length = 11 chips/symbol

6 dB BW = 8.4 MHz

(S/N)o = 12 dB per attached Figure 4.5.1

Measured Processing Gain Gp = (S/N)o + Lsys + Mj =12 +2 + Mj = 14 + Mj (dB)

Theoretical Calculated Processing Gain = Chip Rate/Data rate = 11.25 MH=» =
11.0 or 10.4 dB

(2.045 Mb/s)/(2 bits/symbol)
Note:
=  Total Peak Power from the EUT’s Tx measured at the EUT’s Rx Input: P, = -72 dBm
*  Jamming signal level at measured at the EUT s receiver input: J
= Mj=J-PR
»  The following shaded boxes are discarded worst measurements (19.4% of total measurement points)

SUMMARY OF TEST RESULTS

Theoretical Process Gain 10.4 dB

Minimum Measured Process 11.3dB

Gain with discard of 19.4% of
the worst measurements
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. {BER) System Loss Signal Ratic Processing Discarded
Point +i-Fe +/-Fc (DQPSK) (SiN)o Lsys Mj Gain Readings

{(MHz) {(MHz) x10-6 (dB) (dB) (dB}) {dB)
1 2411.37500 -8.50 1.0 12.0 2.0 4.0 18.0
2 2411.42500 -8.45 1.0 12.0 20 4.0 18.0
3 241147500 -8.40 1.0 12.0 2.0 38 17.8
4 2411.52500 -8.35 1.0 12.0 20 3.9 17.9
5 2411.57500 -8.30 1.0 12.0 2.0 3.8 17.8
6 2411.62500 -8.25 10 120 20 35 17.5
7 2411.67500 -8.20 10 12.0 20 3.3 173
8 2411.72500 -8.15 1.0 12.0 2.0 3.3 17.3
9 2411.77500 810 1.0 12.0 2.0 32 17.2
10 2471.82500 -8.05 1.0 12.0 2.0 32 17.2
1t 2411.87500 -8.00 1.0 12.0 240 3.2 17.2
12 2411,92500 -7.95 1.0 12.0 240 3.1 17.1
13 2411.97500 -/.90 1.0 12.0 2.0 3.0 17.0
14 2412.02500 -7.85 10 12.0 2.0 2.9 16.9
15 2412.07500 -7.80 1.0 120 2.0 2.9 16.9
16 2412.12500 -7.05 1.0 i2.0 2.0 28 16.8
17 241217560 -7.70 1.0 12.0 2.0 26 16.6
18 2412.22500 -/.65 10 12.0 2.0 2.6 16.6
19 2412.27500 -7.60 1.0 120 20 25 16.6
20 2412.32500 -755 1.0 12.0 2.0 26 16.6
21 2412.37500 -750 1.0 12.0 2.0 2.3 16.3
22 2412.42500 -745 1.0 12.0 2.0 2.3 18.3
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Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq, (BER} Systemn Loss Signal Ratio Processing Discarded
Point +-Fc +/-Fc (DQAPSK) {S/N)o Lsys Mj Gain Readings

(MHz} (MHz} x10-5 (dB) (dB) (dB) (dB)

23 2412.47500 -7.40 1.0 12.0 2.0 2.3 16.3
24 2412.52500 -7.35 1.0 12.0 2.0 2.1 16.1
25 241257500 -7.30 10 123 20 20 16.0
26 2412.62500 -7.25 1.0 12.0 2.0 1.9 15.9
27 241267500 -7.20 1.0 12.0 2.0 1.8 15.8
28 241272500 -7.15 1.0 12.0 2.0 17 18.7
29 2412.77500 -7.10 1.0 12.0 20 1.7 15.7
30 2412.82500 -7.G5 1.0 12.0 2.0 1.8 15.8
31 241287500 -7.00 1.0 12.0 20 17 15.7
32 2412.92500 -6.95 1.0 12.0 2.0 17 12.7
33 2472.97500 -6.90 1.0 12.0 240 1.7 15.7
34 2413.02500 -6.82 1.0 12.0 2.0 1.9 159
| 35 2413.07500 -6.80 1.0 120 2.0 1.5 15.5
36 241372500 -6.75 1.0 12.0 2.0 1.3 15.3
37 241317500 -6.70 1.0 12.0 2.0 1.2 15.2
38 2413.22500 -6.65 1.0 12.0 2.0 1.1 15.1
39 2413.27500 -8.60 1.0 12.0 2.0 1.1 15.1
40 24713.32500 -6.55 1.0 120 2.0 1.1 15.1
41 2413.37500 -6.50 1.0 12.0 2.0 1.0 15.0
42 2413.42500 -6.45 1.0 12.0 2.0 0.9 14.9
43 2413.47500 -6.,40 10 12.0 2.0 1.0 15.0
44 2413.52500 -6.35 1.0 12.0 20 0.8 14.8
45 247357500 -6.30 10 12.0 20 0.7 14.7
46 241362500 -6.25 1.0 120 2.0 0.7 4.7
47 2413.6/500 -6.20 1.0 12.0 2.0 0.8 14.8
48 2413.72500 -6.15 1.0 12.0 2.0 0.7 14.7
49 241377500 -5.10 1.0 12.0 2.0 0.5 14.5
50 2413.82500 -6.05 1.0 12.0 2.0 0.6 14.6
o1 2413.87500 -6.00 1.0 12.0 20 0.5 145
52 2413.92500 -5.95 1.0 12.0 20 0.4 14.4
53 2413.97500 -5.90 1.0 12.0 20 0.5 145
54 2414.02500 -5.85 1.0 12.0 2.0 0.5 14.5
55 241407500 -5.80 1.0 120 20 0.5 145
56 2414.12500 575 1.0 120 2.0 0.3 14.3
57 241417500 570 1.0 12.0 20 0.2 14.2
5B 241422500 -5.6% 1.0 120 20 0.1 141
59 241427500 -5.60 1.0 12.0 2.0 0.1 141
60 2414.32500 -5.599 1.0 12.0 2.0 0.1 14.1
61 2414.37500 -5.50 1.0 12.0 2.0 0.3 14.3
62 2414.42500 545 1.0 120 20 0.2 14.2
63 2414.47500 540 1.0 72.0 2.0 -0.2 13.8




INTERAIR WIRLESS FCC ID: NUX-ISP241
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Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. (BER) System Loss Signal Ratio Processing Discarded
Point +/-Fc +/-Fc (DQPSK) (S/N)o Lsys Mj Gain Readings

(MHz) (MHz) x10-5 (dB) (dB)} (dB) (dB})

64 2414.52500 -5.35 1.0 12.0 2.0 0.2 13.8

65 241457500 -5.30 1.0 12.0 20 -0.2 13.8

66 241462500 525 1.0 12.0 20 -0.1 13.9

67 241467500 -5.20 1.0 120 20 0.2 14.2

68 2414.72500 -5.15 1.0 12.0 20 -0.5 13.5

69 241477500 -5.10 1.0 12.0 2.0 -0.6 13.4

70 2414.82500 -505 1.0 12.0 2.0 -1.2 12.8

71 2414.87300 -5.00 1.0 12.0 2.0 -1.5 12.5

72 241492500 -4.95 1.0 12.0 240 -1.8 12.4

73 2414.9750Q -4.30 1.0 12.0 2.0 -1.8 iz.2

74 2415.02500 -4.85 t.0 12.0 2.0 -1.8 12.2

75 2415.07500 -4 80 1.0 12.0 2.0 -1.7 12.3

76 241512500 -4./5 1.0 12.0 2.0 -1.4 12.6

77 2415172500 -4.70 1.0 12.0 2.0 -1.4 12.6

78 2415.22500 -4 65 1.0 12.0 20 -1.2 12.8

79 241527500 -4 60 1.0 12.0 20 -1 12.9

80 241532500 -4 55 1.0 12.0 2.0 -1.0 13.0

81 2415.37500 -4 50 1.0 12.0 2.0 -0.9 131

B2 2415.42500 -4 .45 1.0 12.0 2.0 -1.0 13.0

83 2415.4/500 -4.40 1.0 12.0 2.0 -1.4 12.6

B4 2475.52500 -4.35 1.0 12.0 2.0 -1.5 12.5

85 2415.57500 -4.30 1.0 12.0 20 -1.5 12.5

86 2475.62500 435 10 12.0 20 17 123

87 2415.67/500 -4.20 1.0 12.0 2.0 -2.1 1.9

&8 241572500 415 1.0 12.0 2.0 2.6 14

89 241577500 410 1.0 12.0 2.0 2.7 1.3

90 2415.82500 4.06 1.0 12.0 2.0 27 113

56 341612500 </ S 0 130 2.0

97 2416.17500 370 1.0 12.0 2.0 2.5 115

98 2416.22500 -365 1.0 12.0 20 2.3 1.7

a9 2416.2/500 -3.60 1.0 12.0 2.0 2.1 11.9

100 2416.32500 -3.55 1.0 12.0 20 -1.8 12.2

101 2416.37500 -350 1.0 12.0 20 -1.7 12.3

102 2416.42500 -3.45 1.0 12.0 20 -1.7 12.3

103 2476.47500 340 1.0 12.0 20 -6 12.4

104 2416.52500 -3.35 1.0 12.0 2.0 1.6 12.4




INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. (BER) System Loss Signal Ratio Processing Discarded
Paoint +/-Fc +/- Fe {DQPSK) (S/N)o Lsys Mij Gain Readings
(MHz) {(MHz) x10-5 (dB) (dB) (dB) {dB)
105 2416.57500 -3.30 1.0 12.0 2.0 -2.0 12.0
106 2416.62500 -3.25 1.0 12.0 20 -2.0 12.0

241722500
118 2417 27500 -2.60 1.0 12.0 20 -2.4 11.6
120 241732500 -2.55 1.0 12.0 2.0 -2.3 1.7
121 241737500 -2.50 1.0 12.0 20 -2.0 120
122 2417.42500 -2.45 1.0 12.0 20 -1.8 12.1
123 2477 47500 -2.40 1.0 12.0 20 -1.9 121
124 2477 52500 -2.35 1.0 12.0 2.0 18 12.2
125 2417.57500 -2.30 1.0 12.0 2.0 -1.8 12.2
126 2417.62500 -2.25 1.0 12.0 20 -19 121
127 241767500 -2.20 1.0 12.0 20 -1.9 12.1
128 2417.72500 -2.15 1.0 12.0 20 -2.0 12.0
129 241777500 -2.10 1.0 12.0 2.0 2.3 11.7
130 241782500 -2.0% 10 12.0 20 -2.4 1.6

43 5418 47500 140 1.0 150 50 23 7o
43 ZATE 53500 T35 o 120 70 332 78
145 2418.57500 -1.30 1.0 12.0 2.0 2.1 11.9




INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. {BER) System Loss Signal Ratio Processing Discarded
Point +/-Fc +/-F¢ (DQPSK) (8/N)o Lsys Mj Gain Readings
(MHz) (MHz) x10-5 (a8} {dB) (dB) {dB)
146 2418.62500 -1.25 1.0 12.0 2.0 -2.1 11.9
147 241867500 -1.20 1.0 120 2.0 2.2 11.8
148 2418.72500 -115 1.0 12.0 2.0 25 11.5
149 2418.77500 -1.10 1.0 12.0 20 2.5 115
150 2418.82500 -1.05 1.0 12.0 2.0 2.7 11.3

163 2419.47500 0.40 10 12.0 20 2.3 11

164 2419.52500 035 10 12.0 2.0 23 1.7
165 2418.57500 -0.30 10 120 2.0 23 1.7
166 241562500 025 1.0 12.0 2.0 24 1186
167 2419.67500 020 10 12.0 2.0 25 115

iy

] 2420.07500 0.20 0 2.0 2.0 26 1.4
176 2420.12500 0.25 10 120 Z0 23 7.7
177 2420.17500 0.30 10 12.0 20 23 1.6
178 2420.22500 0.35 1.0 120 20 25 1135
179 2420.27500 0.40 10 12.0 2.0 25 115
180 2420.32500 0.45 1.0 120 20 286 11.4
181 2420.37500 0.50 1.0 12.0 2.0 2.7 11.3




INTERAIR WIRLESS

FCC ID: NUX-1ISP2401
FCC REFERENCE NO.: 1696

(MHz)

45062500

(dB}

Jammer Jammer Jammer to Measured
Signai Freq. Signat Freq. (BER} System Loss Signal Ratio Processing
+/- Fc +/-Fc {DQPSK) {S/N)o Lsys Mj Gain
{MHz2) x10-5 (dB) (dB} {dB)

2.0 25 11.4
81 242057500 100 10 120 20 28 1.4
192 2420.92500 7.05 10 120 20 25 115
193 2420.97500 110 10 12.0 2.0 25 1.5
164 2421.02500 115 1.0 12.0 2.0 28 174
195 2421.07500 120 10 120 7.0 25 1.5
196 2421.12500 125 10 12.0 2.0 2.4 1.6
197 2421.17500 130 10 12.0 2.0 20 12.0
198 2421.22500 1.35 10 12.0 2.0 2.2 1.8
139 242127500 1.40 10 12.0 2.0 22 11.8
200 7421.32500 1.45 1.0 120 Z0 232 1.8

2421.67500
212 242192500 205 10 12.0 20 25 15
213 2421,97500 2.10 1.0 120 2.0 -2 118
214 242202500 215 10 120 20 21 1.8
215 2422.07500 2.20 1.0 120 2.0 -2 118
216 242212500 275 10 120 20 21 119
217 242217500 2.30 10 12.0 20 -5 122
218 2422 22500 235 1.0 12.0 2.0 18 12.2
219 242227500 240 10 120 70 18 12.2
720 2422.32500 2.45 7.0 12.0 2.0 =] 2.2
221 2422 37500 250 10 12.0 20 20 12.0
222 2422 42500 255 1.0 12.0 2.0 2.0 12.0
273 2472 47500 2.60 1.0 12.0 20 ZA 11.8
224 2472252500 265 7.0 12.0 2.0 22 1.8
225 242257500 270 1.0 12.0 20 23 1.7
226 2422 62500 275 1.0 12.0 2.0 25 115
227 2422 67500 2.80 10 120 2.0 25 1.8




INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. (BER) System Loss Signal Ratio Processing Discarded
Point +/-Fc +/-Fc [(DQPSK) (S/N)o Lsys Mj Gain Readings
(MHz) (MHz) x10-5 (dB} (dB) (dB} {dB)
228 2422 72500 2.85 1.0 12.0 20 -26 11.4
229 2422.77500 2.90 1.0 12.0 2.0 2.7 11.3

232

2422.92500

3.05

12.0

2423.02500
235 2423.07500 320 1.0 12.0 2.0 23 1.7
236 242312500 325 7.0 2.0 2.0 2 1.9
237 2423.17500 3.30 10 12.0 20 20 12.0
238 2423.22500 335 10 12.0 2.0 EX:] 12.1
239 2423.27500 340 10 12.0 2.0 a7 123
240 242332500 345 1.0 2.0 Z0 15 125
247 2423.37500 350 10 12.0 20 15 125
242 2423.42500 355 10 12.0 2.0 -5 2.5
243 2473 47500 3.60 10 12.0 2.0 18 123
244 242352500 365 10 2.0 20 B 12.4
245 242357500 370 1.0 12.0 20 138 12.2
346 242362500 375 1.0 12.0 Z0 2.0 12.0
247 242367500 380 10 12.0 2.0 2.0 12,0
248 2423.72500 385 10 12.0 Z0 Za 1.9
249 242377500 390 10 12.0 20 18 121
250 2423.82500 395 10 12.0 20 138 2.1
257 2423.87500 .00 10 12.0 20 ] 121
252 242392500 405 10 12.0 2.0 16 12.4
253 2423.97500 410 1.0 12.0 20 a5 125
254 242402500 415 T3 12.0 20 a7 12.3
255 242407500 30 10 12.0 2.0 1.2 128
[ 256 2474 17500 425 1.0 12.0 20 08 131
257 2424 17500 230 10 12.0 20 09 13.1
758 2424.22500 435 70 120 20 039 13.1
259 2424.27500 440 10 12.0 2.0 0.6 13.4
260 242432500 445 10 120 2.0 05 T35
261 242437500 450 10 12.0 pXi] 0.4 136
262 242442500 355 1.0 120 2.0 0.3 13.7
263 2424 47500 480 7.0 120 2.0 0.3 13.7
264 242452500 485 7.0 13,0 20 03 13.7
265 242457500 379 10 12.0 20 03 13.7
266 2424.62500 475 1.0 12.0 20 05 135
267 2424 67500 480 1.0 2.0 20 08 3.4
268 242473500 4.85 1.0 120 20 -0.7 13.3




INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696
Jammer Jammer Jammer to Measured

Test Signal Freq, Signal Freq. (BER) System Loss Signal Ratio Processing Discarded

Point +/- Fe +/-Fe {DQPSK) (S/N)o Lsys Mj Gain Readings
(MHz) (MHz) x10-5 {dB) (dB) (dB) (d8)
269 2424.77500 490 1.0 12.0 20 -0.6 13.4
270 242482500 485 10 120 20 0.4 1386
271 2424 87500 5.00 1.0 12.0 2.0 -0.2 13.8
272 2424 92500 5.05 1.0 12.0 2.0 0.2 14.2
273 2424 97500 5.10 1.0 12.0 2.0 0.5 14.5
274 2425.02500 5.15 1.0 12.0 2.0 1.0 15.0
275 242567500 520 1.0 120 20 1.0 15.0
276 2425.12500 5.25 1.0 12.0 2.0 2.0 16.0
277 2425 17500 5.30 1.0 12.0 2.0 20 16.0
278 242522500 535 10 12.0 2.0 2.1 16.1
279 2425727500 540 10 12.0 20 2.9 16.1
280 2425.32500 545 1.0 12.0 2.0 2.1 16.1
281 242537500 5.50 1.0 12.0 20 2.1 6.7
282 2425.42500 5.55 1.0 12.0 2.0 2.1 16.1
283 242547500 5.60 1.0 12.0 20 2.2 16.2
284 242552500 5.65 1.0 12.0 20 22 16.2
285 242557500 5.70 1.0 12.0 2.0 2.2 16.2
286 242562500 5.7/5 10 120 2.0 23 163
287 242567500 5.80 1.0 12.0 2.0 2.4 16.4
288 242572500 5.85 1.0 12.0 2.0 2.8 16.8
289 242577500 590 1.0 12.0 20 3.0 7.0
290 2425 82500 595 1.0 12.0 2.0 3.0 17.0
291 2425 87500 6.00 1.0 12.0 20 3.0 i7.6
292 242592500 6.05 10 12.0 20 30 17.0
293 2425.97500 6.10 1.0 12.0 2.0 30 17.0
294 2426.02500 6.15 10 120 2.0 28 16.8
295 2426 07500 6,20 1.0 12.0 20 26 16.6
296 2426.12500 6.25 1.0 12.0 2.0 26 1686
297 2426.17500 6.30 10 12.0 2.0 26 166
293 2426.22500 6.35 1.0 12.0 20 26 16.6
299 2426.27500 5.40 1.0 12.0 2.4 29 16.9
300 2426.32500 6.45 10 12.0 20 3.0 17.0
[ 301 242637500 6.50 1.0 128 2.0 35 17.5
302 2426.42500 6.55 1.0 120 2.0 38 17.8
303 2426.47500 6.60 1.0 12.0 2.0 47 181
304 2426.52500 6.65 1.0 12.0 20 39 17.9
305 2426.5/500 6.70 1.0 12.0 2.0 4.2 18.2
306 2426.62500 6./% 1.0 12.0 2.0 41 18.1
307 242667500 6.80 1.0 12.0 2.0 4.1 18.1
308 2426.72500 6.85 10 12.0 2.0 46 186
308 2426.77500 6.90 1.0 12.0 2.0 45 18.6




INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. {BER) System Loss Signal Ratio Processing Discarded
Point +/-Fc +/-Fc (DQPSK) (S/N)o Lsys Mj Gain Readings

{MHz) {MHz) x10-6 {dB) {dB) {dB) (dB)
310 2426.82500 6.95 1.0 12.0 2.4 46 186
311 2426.8/500 7.00 1.0 12.0 2.0 45 18.5
312 2426.92500 7.05 1.0 12.0 2.0 4.6 18.6
313 2426.9/500 7.10 18 12.0 2.0 4.7 18.7
314 2427.02500 7.15 1.0 12.0 2.0 4.7 18.7
315 2427.07500 7.20 1.0 12.0 20 4.7 18.7
316 2427 12500 7.25 1.0 12.0 20 49 18.9
317 2427 17500 7.30 1.0 12.0 2.0 4.9 18.9
318 2427.22500 7.35 1.0 12.0 2.0 5.0 19.0
319 2427.2/500 7.40 1.0 12.0 2.0 53 19.3
320 242732500 7.45 10 12.0 20 5.2 19.2
321 242737500 7.90 1.0 12.0 2.0 54 19.4
322 242742500 7.55 1C 120 2.0 5.4 19.4
323 2427.47500 7.60 1.0 12.0 2.0 56 19.6
324 2427 52500 7.85 1.0 12.0 2.0 58 19.8
325 2427.57500 7.70 1.0 12.0 20 58 19.8
326 2427 62500 775 1.0 12.0 2.0 58 198
327 242767500 7.80 1.0 12.0 2.0 5.7 19.7
328 2427.72500 7.85 1.0 12.0 2.0 6.1 20.1
329 242777500 7.90 1.0 12.0 2.0 6.0 20.0
330 2427 82500 7.85 1.0 12.0 20 6.4 20.4
331 2427 87300 8.00 1.0 12.0 2.0 6.2 202
332 2427.92500 8.05 1.0 12.0 2.0 6.3 203
333 2427 97500 8.10 1.0 12.0 20 6.3 203
334 2428.02500 8.15 1.0 12.0 2.0 8.3 203
335 2428.07500 8.20 1.0 12.0 2.0 6.6 20.6
336 2428.12500 8.25 1.0 12.0 2.0 6.6 20.6
337 2428.17500 8.30 1.0 12.0 2.0 7.0 21.0
338 2428.22500 B.35 1.0 12.0 20 7.0 21.0
3398 2428.27500 8.40 10 12.0 20 7.1 211
340 2428.32500 B.45 1.0 12.0 20 7.2 21.2
341 2428.37500 8.50 1.0 12.0 20 7.3 21.3




FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696

INTERAIR WIRLESS

Channel #18, Fc = 2464.8750 MHz Data Rate = (.§18 Mbps (DQPSK), Narrow

Chip Rate = 4.5 MHz PN Code Length = 11 chips/symbol

6 dB BW =4 MHz

(8/N)o = 12 dB per attached Figure 4.5.1
Measured Processing Gain Gp = (8/N)o + Lsys + Mj =12+ 2 + Mj = 14 + Mj (dB)

Theoretical Calculated Processing Gain = Chip Rate/Data rate = 4.5 MHz = 11
or 10.4 dB

(0.818 Mb/s)/(2 bits/symbol)
Note:

*  Total Peak Power from the EUT’s Tx measured at the EUT’s Rx Input; P, = -74 dBm

= Jamming signal level at measured at the EUT’s receiver input; J

= Mj=1I-P,

»  The following shaded boxes are discarded worst measurements (I7.7% of total measurement points)

SUMMARY OF TEST RESULTS

Theoretical Process Gain 10.4 dB

Minimum Measured Process 12.2 dB

Gain with discard of 17.7% of
the worst measurements
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. (BER) Systemn Loss Signal Ratio Processing Discarded
Point +/-Fc +/- Fc (DQPSK} (S/N)o Lays Mj BGain Readings

{(MH2) (MHz) x10-5 (dB) {dB) (dB) {dB})
1 2460,37500 -4.50 1.0 12.0 20 5.0 19.0
2 2460.42500 -4.45 1.0 12.0 2.0 5.0 19.0
3 2460.47500 -4.40 1.0 12.0 2.0 5.0 19.0
4 2460.52500 -43% 10 12.0 2.0 4.9 18.9
5 2460.57500 -4.30 1.0 12.0 2.0 4.7 18.7
[ 2460.62500 -4.25 1.0 12.0 20 4.6 18.6
7 2450.67500 -4.20 1.0 12.0 2.0 45 18.5
] 2460.72500 -4.15 1.0 12.0 2.0 4.3 18.3
] 2460.77500 -4.10 10 12.0 2.0 41 18.1
10 2460.82500 -4.05 1.0 12.0 2.0 4.0 18.0
11 2460.87500 -4.00 1.0 12.0 20 38 17.8
12 2460.92500 -3.95 1.0 12.0 2.0 38 17.8
13 2460.9/500 -3.90 1.0 12.0 20 35 175
14 2461.02500 -3.85 1.0 12.0 20 35 175
15 2461.0/500 -3.80 1.0 12.0 20 3.3 17.3
i6 2461.12500 -3.75 1.0 12.0 20 3.1 171
17 2461.1/500 370 1.0 12.0 2.0 3.0 17.0
18 246122500 -3.65 1.0 12.0 2.0 30 17.0
19 2461.27500 -3.60 1.0 120 2.0 27 16.7
20 2461.32500 -3.5% 1.0 12.0 2.0 27 16.7
21 2461,3/500 -3.50 1.0 2.0 2.0 2.6 16.6
22 2461.42500 -3.45 1.0 12.0 20 25 16.5
23 2461.47500 -3.40 10 12.0 2.0 2.2 16.2




INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. (BER}) System Loss Signal Ratio Processing Discarded
Point +/- Fc +/-Fe (DQPSK) {S/N)o Lsys Mj Gain Readings

{MHz) (MHz) %10-5 (dB) (dB) (dB) (dB)
24 2461.52500 -3.35 1.0 12.0 2.0 24 16.4
29 2461.57500 -3.30 1.0 12.0 2.0 2.3 16.3
26 2461.62500 -3.25 1.0 12.0 2.0 2.2 16.2
27 2461.67500 -3.20 1.0 12.0 20 1.9 159
28 2461.72500 -3.15 1.0 12.0 2.0 1.9 15.9
29 2461.77500 -3.10 1.0 12.0 20 18 15.8
30 2451.82500 -3.05 i0 12.0 2.0 t.9 158
31 2461.87500 -3.00 1.0 12.0 2.0 1.8 15.8
32 2461.92500 -2.95 1.0 12.0 2.0 1.7 18.7
33 246197500 -2.80 10 12.0 20 1.6 15.6
34 2462.02500 -2.85 1.0 2.0 2.0 1.5 15.5
a5 2462.07500 -2.80 10 12.0 20 1.4 15.4
36 246212500 275 1.0 12.0 2.0 1.4 15.4
37 2462.17500 270 1.0 120 2.0 1.3 153
38 2462.22500 -2.65 1.0 12.0 2.0 1.1 15.1
39 2462.27500 -2.60 1.0 12.0 2.0 1.2 152
40 2462.32500 255 1.0 12.0 2.0 0.8 14.8
41 2462.37500 -250 1.0 120 2.0 0.8 14.8
42 2462.42500 245 1.0 12.0 20 0.7 14.7
43 2462.47500 -2.40 1.0 12.0 2.0 0.9 149
44 2462.52500 235 1.0 120 20 10 150
45 2462.57500 -2.30 1.0 12.0 2.0 0.9 14.9
46 246262500 225 10 12.0 20 08 143
47 2462.6/500 -2.20 1.0 12.0 20 038 14.8
48 2462.72500 -215 70 12.0 Z0 09 149
49 2462.7 /500 -2.10 1.0 12.0 20 08 148
50 2462 82500 205 1.0 12.0 20 04 4.4
51 2462.87500 -2.00 1.0 12.0 2.0 06 13.4
52 2462.92500 -1.95 1.0 12.0 20 -1.0 13.0
53 2462 97500 -1.80 i0 12.0 2.0 -0.8 13.2
54 2463.02500 -1.85 1.0 12.0 20 -0.4 13.6
55 2463.07500 -1.80 1.0 12.0 2.0 a.0 14.0
56 2463.12500 -1.75 10 12.0 2.0 -0.2 138
57 2463.1/7500 -1.70 1.0 12.0 2.0 0.8 13.2
58 2463.22500 -1.65 1.0 12.0 20 1.4 t12.6
58 246327500 -1.60 1.0 12.0 2.0 -1.4 126
60 2463.32500 155 1.0 12.0 2.0 -1.5 125
61 2463.37500 -1.50 1.0 12.0 2.0 -1.5 12.5
62 2463,42500 -1.45 1.0 12.0 2.0 -1.0 13.0
63 2463.47500 -1.40 1.0 12.0 2.0 -0.6 13.4
64 2463 52500 135 1.0 120 2.0 B4 136




INTERAIR WIRLESS FCC ID: NUX-ISP240t
FCC REFERENCE NO.: 1696
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. (BER) System Loss Signal Ratic Processing Discarded
Point +/-Fe +/-Fc (DQAPSK) {S/N)o Lsys Mj Gain Readings
(MH2) (MHz} x10-5 (dB} (dB) (dB} {dB)
65 2463.57500 -1.30 1.0 12.0 2.0 -0.6 13.4
66 2463.62500 -1.25 1.0 12.0 2.0 -8 12.4

3 2463.87500 o8 6 770 20 54
7 746387500 700 0 20 70 = 78
73 346352500 055 0 120 70 o35 32
73 336397500 090 70 75 70 59 31
73 3264 02500 =1 0 70 70 =5 78

1) S A543 32500 Y ) 150 50 K 128
57 546437500 550 0 70 70 T3 57
87 746442500 045 0 70 70 T8 757

246537800

2465.42500




INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NQO.: 1696
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. (BER) System Loss Signal Ratio Processing Discarded
Point +/-Fc +-Fc (DQPSK) {5/N)o Lsys Mj Gain Readings
{MHz) (MHz) x10-5 (dB) (dB) (dB)

(dB)

72500
100 2465.77500 0.50 10 12.0 20 4 126
10 2485.82500 0.95 1.0 12.0 20 i1 129
111 2465.87500 1.00 70 12.0 20 1.2 1238
%2 2455.92500 1.05 10 12.0 2.0 1.8 12.2
113 2465.97500 TG 1.0 12.0 2.0 138 12.2
114 2466.02500 T35 10 120 2.0 13 122

127
118 2466.22500 135 10 12.0 70 N 128
118 2466.27500 .40 10 12.0 20 0.7 13.3
120 2466.32500 1.45 1.0 12.0 2.0 1.0 13.0
121 2466.37500 150 (K 12.0 2.0 1.3 12.7
122 ~2466.42500 155 10 12.0 20 13 127
123 2466.47500 180 10 12.0 Z0 13 12.7
124 246652500 1,65 10 72.0 X T3 12.7
125 246657500 170 10 2.0 20 T4 1386
128 2466.62500 175 1.0 12.0 2.0 0.2 138
127 2466.67500 180 1.0 12.0 20 0.0 14.0
128 2466.72500 185 1.0 2.0 2.0 0.1 139
129 2466.77500 150 10 12.0 20 0.7 13.9
130 3466.82500 1.95 10 T2.0 20 K 136
T31 2466.87500 200 1.0 12.0 Z0 E%] 739
132 2466.92500 205 10 2.0 pXi} 0.7 4.7
133 2466.97500 210 10 12.0 20 16 156
134 2467 02500 215 10 12.0 20 17 5.7
135 2467.07500 2.20 10 12.0 20 T7 157
138 2467.12500 225 1.0 12.0 20 T8 15.8
137 246717500 230 10 12.0 2.0 19 158
138 2467.22500 235 1.0 120 70 21 16.1
138 2467.27500 240 10 12.0 2.0 19 159
140 2467.32500 2.45 10 12.0 20 17 15.7
T4 2467.37500 2.50 1.0 2.0 20 16 158
142 2467 42500 255 10 12.0 20 18 55
143 2467.47500 2.60 10 2.0 20 18 5.8
144 2467 52500 2.65 1.0 12.0 20 23 16.3
145 246757500 2.70 10 12.0 20 26 16.6
146 2467,62500 275 10 12.0 2.0 28 16.8




INTERAIR WIRLESS FCC ID: NUX-15P2401
FCC REFERENCE NO.: 1696
Jammer Jammer Jammer to Measured
Test Signal Freq. Signal Freq. {BER) Systemn Loss Signal Ratio Processing Discarded
Point +/-Fc +/- F¢ (DQPSK} (S/N)o Lsys Mj Gain Readings
(MH2) (MHz} x10-5 (dB} (dB) {dB} {dB)
147 2467.67500 2.80 1.0 12.0 2.0 29 16.9
148 2467.72500 285 1.0 12.0 2.0 2.9 16.9
149 2467.77500 2.80 1.0 12.0 2.0 3.0 17.0
150 2467.862500 295 10 12.0 20 30 17.0
151 2467.87500 300 10 12.0 2.0 33 17.3
152 2467.92500 3.05 1.0 12.0 20 3.7 177
153 2467 87500 310 1.0 12.0 2.0 37 17.7
154 2468.02500 3.15 1.0 12.0 2.0 38 17.9
155 2468.07500 3.20 1.0 12.0 20 4.0 18.0
156 2468.12500 325 1.0 12.0 2.0 40 18.0
157 2468.17500 3.30 1.0 12.0 2.0 4.5 18.5
158 2468.22500 335 1.0 12.0 2.0 45 18.5
159 2468.2 7500 3.40 1.0 12.0 20 45 18.5
160 2468.32500 345 1.0 12.0 2.0 4.8 18.8
161 2468.37500 3.50 1.0 12.0 20 438 18.8
162 2468.42500 355 1.0 12.0 20 4.8 18.8
163 2468.4/500 3.60 1.0 12.0 20 5.0 19.0
164 2468.52500 3.60 1.0 12.0 20 54 19.4
165 2468.5/500 370 1.0 12.0 20 58 19.6
166 2468.62500 375 1.0 12.0 20 5.7 87
167 2468.67500 3.80 1.0 12.0 2.0 58 198
168 2468.72500 3.85 10 12.0 20 6.1 20.1
169 Z2468.7/500 390 1.0 12.0 2.0 6.1 201
170 246882500 395 10 12.0 20 6.2 202
171 2468.87500 4.00 1.0 12.0 2.0 6.3 20.3
172 2468.92500 405 10 12.0 20 6.9 208
173 2468.97500 470 1.0 12.0 20 6.9 20.9
174 2469.02500 4,13 1.0 12.0 20 7.1 211
175 2469.07500 4.20 1.0 120 20 7.3 21.3
176 2469.12500 4.25 1.0 12.0 2.0 7.3 21.3
ik 2469.77500 4.30 10 12.0 20 7.7 217
178 2469.22500 4.35 1.0 12.0 2.0 79 21.9
179 2469.27500 4.40 1.0 12.0 2.0 79 219
180 2469.32500 4.45 1.0 12.0 2.0 8.0 22.0
181 246837500 450 1.0 12.0 20 8.0 220




INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696

Appendix 1

The following is a Matlab program which plots the DQPSK probability of error vs.
Eb/No. This was derived using a formula from the following reference:

Feher, Kamilo: Wireless Digital Communications: Modulation and Spread Spectrum
Applications, Prentice Hall, Upper Saddle River, New Jersey, 1995, pp211-213

Matlab Code

furiction [SNR, BER]=berdgpsk (K}

wthis is an m—file £o caziculate the ber of a
“dqps The En/NK rangss from 0 tc 14 dB

Z of Dr. Feharo's

. . Vergrpd o v .
h LR pla vsedc 1s on pag

Shook, "Wireless Digital Communicabtions

2% is the number of sums in the ¢ function

SNR=0:0.1:13;
GAMMA=10C." (SNR/10};
A=sqrt (2*GAMMA* (1-1/sqrt(2)));
B=sqrt (2*GAMMA* (1+1/sqrt(2))};
Q=zeros {size (SNR));
for k=0:K
0=0+ (A./B) .~ (k) .*besseli{k,A.*B);
end
BER=exp (- (A."2+B."2}/2) .* (Q-besseli (0,A.*B)/2);
semilogy (SNR, BER) ;
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INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696

Appendix 2

The receiver has two IF filter bandwidths. A signal generator was used to sweep the
receiver RF input and the IF output was measured. Measurements were made on two
different channels with the two bandwidths. The following plot was made from the test
data. The plot represents the IF filter bandwidths of the receiver. The 6 dB bandwidth 1s
17 MHz in wideband mode and 9 MHz in narrowband mode.

Signal Strength {(dB)

Narmalized Frequency (MHz)
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FCC ID: NUX-ISP2401, Correspondance ID: 1050, 731 Confirmation No.: EA89226

Page

MEASUREMENT DATA

RADIATED EMISSIONS MEASUREMENTS @ 3 METERS

TEST CONFIGURATION

This lowest, middle and highest channels were established at its full rated output power. The emissions were
investigated from the lowest frequency generated by the transmitter up to the 10th harmonic of the
Sfundamental emissions in each case. the measured level of the carrier was recorded and compared to the level
of the emissions as required in Parts 15.247(c) or 15.209¢a) whichever was applicable,

For measuring radiated emissions ai frequencies below [ GHz, the Spectrum Analyzer was set as 100 KHz
RBW, VBW > RBW, SWEEP TIME: AUTO, PEAK DETECTOR.

For measuring radiated emissions at frequencies above 1 (GHz, the Spectrum Analvzer was set as 1 MHz RBW,
1 MHz VBW, SWEEP TIME: AUTO for PEAK measurements and 1 MHz RBW, 10 Hz VBW, SWEEP TIME:
AUTO for AVERAGE measurements.

The following measuremenis were the worst cases when the radiating antenna was placed in both horizontal
and vertical polarization.

The following AVERAGE rflevels were obtained from either Peak or Average readings added by the duty
cyele correction factor. DUTY CYCLE FACTOR = 20LOG4(0.43) =-6.9 dB

=  Huber Suhner 1x10 Patch Antenna, P/N: 65247322, Gain: 16.5 dBi

Channel #: 3, Frequency: 2408.625 MHz Power Level in 1 MHz BW: 126.3 dBuV/m

Full Rated Peak Power: 190 mW Limit = 106.3 dBuV/m

Modulation: DQPSK, narrow, 11 chips/symbol,

Data Rate: 4.5 Mb/s, 2 bits/symbol

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEI, AYG LEVEL PLANE 15.209 15.247 MARGIN PASS/
{MHz) {dBuV/m) (dBuVim) HV) (JBuV/m) (dBuV/m) (dB) FAIL

1493.00 61.4 48.1 A% 54.0 106.3 -5.9 PASS
1493.060 60.1 454 H 54.0 106.3 -4.6 PASS
2373.00 72.1 513 H 54.0 106.3 2.7 PASS
2390.00 65.2 47.4 H 54.0 106.3 -6.6 PASS
2408.63 114.6 - Vv - -- - -
2408.63 126.3 - H - - - -
4816.00 50.7 293 V 54.0 106.3 =247 PASS
4816.00 493 28.3 H 54.0 106.3 -25.7 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to

attached plots for details

* FCC Limit (@ 15.209 was applied for frequency fell within restricted band @ 15.205




FCC ID: NUX-ISP2401, Correspondance ID: 1050, 731 Confirmation No.: EA89226

=  Huber Suhner 1x10 Patch Antenna, P/N: 65247322, Gain: 16.5 dBi

Channel #: 4, Frequency: 2411.4375 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, medium , 11 chips/symbol,
Data Rate: 5,625 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 125.3 dBuV/m
Limit = 105.3 dBuV/m

RF RF ANTENNA LIMIT LInvIT
FREQUENCY | PEAK LLEVEL AVG LEVEL PLANE 18,209 15.247 MARGIN PASS/
(MHz) (dBuY/n) (dBuV/m) (HV) (dBuV/m) (dBuV/m) (dB) FAIL

1496.00 61.3 472 A% 54.0 1053 -6.8 PASS
1496.00 62.0 49.0 H 540 1053 -5.0 PASS
2376.00 72.7 52.4 H 54.0 1053 -1.6 PASS
2390.00 64.9 430 H 54.0 105.3 -11.0 PASS
241144 1093 -- \Y - - - -
2411.44 125.3 -- H - - -- --
4488.00 48.3 30.1 A% 54.0 1053 -75.2 PASS
4488 .00 47 4 314 H 540 1053 -73.9 PASS
4822.00 523 343 A" 54.0 105.3 -19.7 PASS
4822.00 512 31.8 H 54.0 1053 -22.2 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

* FCC Limit (@ 15.209 was applied for frequency fell within restricted band @ 15.205

*  Huber Suhner 1x10 Patch Antenna, P/N: 65247322, Gain: 16.5 dBi

Channel #: 6, Frequency: 2419.875 MHz
Full Rated Peak Power: 190 mW
Modulation; DQPSK, wide, 11 chips/symbol,

Data Rate: 11.25 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 123.9 dBuV/m
Limit = 103.9 dBuV/m

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/m) V) (dBuV/m) (dBuV/m) (dB) FAIL

1504.00 60.1 47.0 A% 54,0 103.9 -7.0 PASS
1504.00 62.8 498 H 54.0 103.9 -4.2 PASS
2379.30 67.1 43,9 H 54.0 103.9 -10.1 PASS
2385.30 73.1 503 H 54.0 103.9 3.7 PASS
2390.00 73.2 46.1 H 54.0 103.9 -7.9 PASS
241988 108.6 - v - -- - -
2419.88 123.9 - H -- -- -- -
4512.00 48.2 294 \'2 54.0 103.9 -24.6 PASS
4512.00 47.6 30.0 H 54.0 103.9 -24.0 PASS
4838.00 55.0 33.9 A% 54.0 103.9 -20.1 PASS
4838.00 50.3 30.4 H 54.0 103.9 -23.6 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to

attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band (@, 15.205

Page
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FCC ID: NUX-iSP2401, Correspondance ID: 1050, 731 Confirmation No.: EA89226

*  Huber Suhner 1x10 Patch Antenna, P/N: 65247322, Gain: 16.5 dBi

Channel #: 18, Frequency: 2464875 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, narrow, 11 chips/symbol,
Data Rate: 4.5 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 125.5 dBuV/m
Limit = 105.5 dBuV/m

RF RF ANTENNA LIMIT LIMIT

FREQUENCY | PEAKLEVEL | AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/n) (H/V) (dBuV/im) dBuV/m) «B) FAIL
1549 .00 613 46.9 Vv 54.0 105.5 -7.1 PASS
1549.00 60.7 47.0 H 54,0 105.5 -7.0 PASS
2383.50 67.3 426 H 34.0 105.5 -11.4 PASS

2464 88 111.3 -- vV - -- - -

2464 88 125.5 - H - - - -
4647.00 50.2 346 v 54.0 105.5 -19.4 PASS
4647 .00 48.3 31.0 H 54.0 105.5 -23.0 PASS
4928.00 50.4 31.0 v 54.0 1055 -23.0 PASS
4928.00 50.4 31.5 H 54.0 105.5 -22.5 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz, Refer to

attached plots for details

* FCC Limit (@ 15.209 was applied for frequency fell within restricted band @ 15.205

*  Huber Suhner 1x1 Paich Antenna, P/N:64958022, Gain: 8.5 dBi

Channel #: 3, Frequency: 2408.625 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, narrow, 11 chips/symbol,
Data Rate: 4.5 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 119.5 dBuV/m
Limit = 99.5 dBuV/m

RF RT ANTENNA LIMIT LIMIT

FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHz) (dBuV/m) (dBuVim) (HV) (dBuVim) (dBuV/m) (dB) FAIL
1493.00 62.7 50.4 A" 54.0 99.5 -3.6 PASS
1493.00 597 46.9 H 54,0 99.5 -7.1 PASS

2408.63 113.8 -- \Y -- -- - -

2408.63 119.5 -- H - - - -
4816.00 51.4 35.0 v 54.0 99.5 -19.0 PASS
4816.00 50.5 334 H 54.0 99.5 -20.6 PASS

No other significant emissions were found in the frequency range from 10 MHz 1o 25 GHz. Refer to

attached plots for details

* FCC Limit (@ 15.209 was applied for frequency fell within restricted band (@ 15.205

Page
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*  Huber Suhner 1x1 Patch Antenna, P/N:64958022, Gain: 8.5 dBi

Channel #: 4, Frequency: 2411.4375 MHz
Full Rated Peak Power: 190 mW

Modulation: DQPSK, medium , 11 chips/symbol,
Data Rate; 5.625 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW; dBuV/m
Limit = dBuV/m

RF RF ANTENNA LIMIT TIMIT
FREQUENCY | PEAK LEVEL | AVGLEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/m) arv) (dBuV/m) (dBuV/im) (dBy FAIL

1496.00 59.3 427 v 54.0 105.2 -11.3 PASS
1496.00 59.5 427 H 54.0 105.2 -11.3 PASS
2376.70 63.8 40.6 H 54.0 1052 -13.4 PASS
2390.00 62.8 40.9 H 54.0 105.2 -13.1 PASS
2411.44 115.5 - A% - - - -

2411.44 1252 -- H - - - -

4488.00 48.2 340 ' 54.0 105.2 -71.2 PASS
4488.00 48.3 32.6 H 54.0 105.2 -72.6 PASS
4822.00 493 345 v 340 105.2 -19.5 PASS
4822.00 50.8 354 H 54.0 105.2 -18.7 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz Refer to

attached plots for details

* FCC Limit (@ 15.209 was applied for frequency fell within restricted band (@ 15.205

*  Huber Suhner 1x1 Patch Antenna, P/N:64958022, Gain: 8.5 dBi

Channel #: 6, Frequency: 2419.875 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, wide, 11 chips/symbol,
Data Rate: 11.25 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 123.3 d{BuV/m

Limit = 103.3 dBuV/m

attached plots for details

RF RF ANTENNA LIMIT LIvIT
FREQUENCY | PEAK LEVEL | AVG LEVEL FLANE 15.209 15.247 MARGIN PASS/
(MHz) (dBuVim) (dBuVim) V) (dBuV/m) (dBuVim) (dB} FAIL
1504,00 61.3 473 \' 54.0 1033 -6.7 PASS
1504.00 618 48.8 H 54.0 103.3 -5.2 PASS
2385.00 60.4 46.1 v 54.0 103.3 -7.9 PASS
2385.00 73.9 586 H 54.0 103.3 4.6 PASS
2390.00 69.1 44.6 H 54.0 103.3 -9.4 PASS
2419 88 112.8 - \% e - -- --
2419.88 123.3 - H -- -- - --
4838.00 50.6 30.4 \Y 54.0 103.3 -23.6 PASS
4838.00 533 36.9 H 54.0 103.3 -17.2 PASS
No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to

* FCC Limit (@ 15.209 was applied for frequency fell within restricted band @ 15.205

Page
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* Huber Suhner 1x1 Patch Antenna, P/N:64958022, Gain: 8.5 dBi

Channel #; 18, Frequency: 2464.875 MHz Power Level in 1 MHz BW: 125.4 dBuV/m
Full Rated Peak Power: 190 mW Limit = 105.4 dBuV/m

Modalation: DQPSK, narrow, 11 chips/symbol,
Data Rate: 4.5 Mb/s, 2 bits/symbol

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEL | AVGLEVEL PLANE 15209 15.247 MARGIN PASS/
(MFz) (dBuV/m) {dBuV/m) HVY (dBuV/m) (dBuV/m) (dB) FAIL
2464 88 114.1 - v -- - - -
2464 88 125.4 - H -- - - -
2383.50 71.5 439 H 54.0 98.5 -54.6 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Referto
attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted hand @ 15205

»  Andrew Omni Antenna , P/N: RT1NOF-024V-013A, Gain: 13 dBi

Channel #: 3, Frequency: 2408.625 MHz Power Level in 1 MHz BW: 125.3 dBuV/m

Full Rated Peak Power: 190 mW Limit = 105.3 dBuV/m

Modulation: DQPSK, narrow, 11 chips/symbol,

Data Rate: 4.5 Mh/s, 2 bits/symbol

RF RF ANTENNA LIMIT LINVIT
FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15209 15.247 MARGIN PASS!
(MHz) (dBuV/m) (dBuV/m) HV) (dBuVim) (dBuV/m) @R FAIL

1493.00 62.0 44 .4 \% 54.0 105.3 9.7 PARS
1493.00 59.6 454 H 54.0 1053 -8.7 PASS
2374.10 66.4 473 A% 34.0 105.3 -6.7 PASS
2384.00 60.1 427 v 54.0 105.3 -11.3 PASS
2390.00 69.4 457 v 54.0 105.3 -8.3 PASS
2408.63 125.3 -- Vv -- -- - -
2408.63 115.1 -- H - - - -
4816.00 523 326 v 54.0 105.3 214 PASS
4816.00 51.5 32.7 H 54.0 105.3 213 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to

attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band @ 15.205

Page



FCC ID: NUX-ISP2401, Correspondance ID: 1050, 731 Confirmation No.: EA89226

*  Andrew Omni Antenna , P/N: RTINOF-024V-013A, Gain: 13 dBi

Channel #: 4, Frequency: 2411.4375 MHz
Full Rated Peak Power: 190 mW
Meodulation: DQPSK, medium , 11 chips/symbol,

Power Level in 1 MHz BW: 124.6 dBuV/m
Limit = 104.6 dBuV/m

Data Rate: 5.625 Mb/s, 2 bits/symbol
RF RF ANTENNA LIVIT LIMIT
(MHz) (dBuV/m) (dBuV/m) H/V) (dBuV/m) (dBu¥/m) (dB) FAIL
FREQUENCY | PEAKLEVEL AVG LEVEL PLANE 15209 15.247 MARGIN PASS/
1496.00 64.4 507 v 54.0 104.6 -3.3 PASS
1496.00 60.3 46.8 H 54.0 104.6 -1.2 PASS
2377.00 69.8 511 v 54.0 104.6 -2.9 PASS
2390.00 63.7 43,6 v 54.0 104.6 -10.4 PASS
2411.44 124.6 117.7 \' 54.0 104.6 63.7 PASS
2411.44 112.0 105.1 H 54.0 104.6 51.1 PASS
4488.00 50.2 31.9 v 54.0 104.6 -72.8 PASS
4488.00 48.5 309 H 54.0 104.6 -73.7 PASS
4822.00 57.9 388 \% 54.0 104.6 -15.2 PASS
4822.00 57.7 378 H 54.0 104.6 -16.2 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band @, 13.205

«  Andrew Omni Antenna , P/N: RTINOF-024V-013A, Gain: 13 dBi

Channel #: 6, Frequency: 2419.875 MHz
Full Rated Peak Power; 190 mW
Modulation: DQPSK, wide, 11 chips/symbol,
Data Rate: 11.25 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 120.6 dBuV/m

Limit = 100.6 dBuV/m

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEL | AVGLEVEL PLANE 15.209 15,247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/m) HV) (dBuV/m) (dBuV/m) n) FAIL
1504.00 63.0 46.6 v 54.0 100.6 74 PASS
1504.00 60.0 42.5 H 54.0 100.6 -11.5 PASS
2385.00 67.6 46.5 A% 54.0 100.6 -7.5 PASS
2419 88 120.6 - \Y - - - -
2419 .88 107.3 -- H -- - - -
4838.00 541 337 AY 54.0 100.6 -20.3 PASS
483800 50.0 30.3 H 54.0 100.6 -23.7 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band (@ 15.205
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FCC ID: NUX-ISP2401, Correspondance ID: 1050, 731 Confirmation No.: EA89226

*  Andrew Omni Antenna ., P/N: RTINOF-024V-013A, Gain: 13 dBi

Channel #: 18, Frequency: 2464.875 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, narrow, 11 chips/symbol,
Data Rate: 4.5 Mb/s, 2 hits/symbol

Power Level in 1 MHz BW: 119.6 dBuV/m
Limit = 99.6 dBuV/m

RF RF ANT ENNA LIMIT LIVIT
FREQUENCY | PEAK LEVEL | AVGLEVEL PLANE 15209 15247 MARGIN PASS/
(M) (dBuV/m) (4BuV/m) (HV) (dBuVim) (4BuVim) 0B) FAIL
1549.00 61.1 454 v 54.0 99.6 -8.6 PASS
1549.00 59.8 46.9 H 54.0 99,6 -7.1 PASS
2464 88 119.6 - A\ - - -- -
2464 88 111.4 -- H - - - --
4647 00 50.2 350 v 54.0 99.6 -19.0 PASS
4647.00 48.8 338 H 54.0 99.6 -20.2 PASS
4928.00 53.5 382 V 54.0 99.6 -15.8 PASS
4928.00 533 34.8 H 54.0 99.6 -19.2 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz, Refer to

attached plots for detaiis

* FCC Limit @ 15.209 was applied for frequency fell within restricted band (@ 15.205
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FCC ID: NUX-ISP2401, Correspondance ID: 1050, 731 Confirmation No.: EA89226 Page 8

* Processing Gain of A Direct Sequence Spread Spectrum, FCC CFR 47, Para.
15.247(e)

PRODUCT NAME: ISP DIRECT INDOOR & OUTDOOR UNITS, Model No.: 2401-01 (indoor)
and 2401-02 (outdoor)

FCC REQUIREMENTS:

The processing gain of a direct sequence system shall be at least 10 dB. The processing gain shall be
determined from the ratio in dB of the signal-to-noise ratio with the system spreading code turned off to the
signal-to-noise ratio with the system spreading code turned on, as measured at the demodulated output of the
receiver.

CLIMATE CONDITION:

Standard Temperature and Humidity:

»  Ambient temperature: 23 °C
e Relative humidity: 43 %

POWER INPUT:

AC 120 V 60Hz from Elpac external switching power supply, model WRI14232.

TEST EQUIPMENT:

Advantest Spectrum Analyzer, Model R3271, §/N: 15050203

Bird 20 dB Attenuator, 50 Ohm IN/OQUT

IBM PS/1 & IBM 350 ThinkPad Host Computer(s)

Fluke RF Signal Generator, Model 6061A, Freq. range: 10 KHz - 1050 MHz.

HP 8900 RF Peak Power Meter, Measuring Frequency Range: 100 MHz - 18 GHz.

METHOD OF MEASUREMENT:

METHOD #1:~- Jamming Margin Method

The processing gain may be measured using the CW jamming margin method. Figure 1 shows the test
configuration. The test consists of stepping a signal generator in 50 KHz increments across the passband of the
system. At each point, the generator level required to produce the recommended Bit Error Rate (BER) is
recorded. This level is jammer level. The output power of the transmitting unit is measured at the same point,
The Jammer to Signal (3/8) ratio is then calculated. Discard the worst 20% of the J/S data points. The lowest
remaining J/S ratio is used when calculating the Process Gain.

The signal to noise ratio for an ideal non-coherent receiver is calculated from:

(1) Pe = 1/2¢"123M9)
where: Pe = probability of error (BER)
(SN = the required signal to noise ratio at the receiver output for a given
received signal quality
Ref.:  Viterbi, A.J. Principles of Coherent Communications (New York:; McGraw-HILL 1966), Pg.

207
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Using equation (1) shown above, calculate the signal to noise ratio required for your chosen BER. This value
and the measured J/S ratio are used in the following equation to calculate the Process Gain (Gp) of the system.

Gp = (8/N)o+Mjt+Lsys

Where:

(S/N)o: Theoretical signal to noise ratio required to maintain the normal operation just before the
BERappears. In real measurements the maximum error of 0.001 is allowed in an ideal
system using their modulation scheme with all codes turned off (i.e. no spreading or
processing gain).

Mj: Maximum jammer to Signal Ratio that recorded at the detected BER.

Lsys: System losses such as non-ideal synchronization, tracking circuitry, non-optimal baseband

receiver filtering and etc... These losses can be in excess of 2 dB for each transmitter and
receiver pair. For the purpose of this processing gain calculation we assume a Lsys at its
minimum value of 2 dB.

Ref : Dixon, R, Spread Spectrum Systems. (New York: Wiley, 1984)

The Signal-to-Noise Ratio (S/N) with respect to the probability of bit error for a differentially QPSK (DQPSK)
receiver in the presence of additive white Gaussian noise (AWGN) is given by Figure 4.5.1 as attached.

Ref.: Marvin Simon, Spread Spectrum Communication Handbook, page 695,
Since the CW jamming is a tone jamming, the (S/N)o for a AWGN jamming obtained from Figure 4.5.1 can
be converted to the CW jamming or tone jamming using the formula (3.97) of the Marvin Simon Spread

Spectrum Communication Handbook as follows:

(S/N)," in dB = (§/N),*™ /0.8

TEST RESULTS: Conforms.

TEST PERSONNEL: Mr. Tn M. Luu, P Eng.

DATE: Mar. 31 & Apr. 01, 1998
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Figure 1:- SETUP FOR PROCESSING GAIN MEASUREMENT
- JAMMING MARGIN METHOD
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TO MEASUKRE B.E.R.
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MEASUREMENT DATA:
Channel #4, Fc = 2411.4375 MHz Data Rate = 1.023 Mbps (DQPSK), Medinm
Chip Rate = 5,625 MHz PN Code Length = 11 chips/symbol
6 dB BW = 5 MHz
(S8/N)o = 12 dB dB per attached Figure 4.5.1
Measured Processing Gain Gp = (S/N)o + Lsys + Mj=15+2 + Mj =17 + Mj (dB)
Theoretical Calculated Processing Gain = Chip Rate/Data rate = 5.625 MHz = 11.0 or 10.4
dB
(1.023 Mb/s)/(2 bits/symbol)
Note:
= Total Peak Power from the EUT’s Tx measured at the EUT’s Rx Input: P, = -46.7 dBm
»  Jamming signal level at measured at the EUT’s receiver input: J
= Mj=J-P
»  The following shaded boxes are discarded worst measurements (19.1% of total measurement points)
SUMMARY OF TEST RESULTS
Theoretical Process Gain 10.4 dB
Minimum Measured Process 12.0 dB
Gain with discard of 19.1% of
the worst measurements
Jammer Jammer to Measured
Test Signal Freq. {BER) System Loss | Signal Ratio | Processing Discarded
Point +/- Fe (DQPSK) {SN)o Lsys Mj Gain Readings
(MHz) {dB) (dB) {dB) (dB)
1 -35 0.00001 12 45 1.7 18.2
2 35 0.00001 12 45 2.0 18.5
3 -3.4 0.00001 12 45 16 181
4 -3.4 0.00001 12 45 17 18.2
5 -33 0.00001 12 45 06 171
5] -3.3 0.00001 12 45 -0.4 161
7 -3.2 0.00001 12 45 -0.4 16.1
8 -3.2 0.00001 12 45 -0.4 16.1
9 -3.1 0.00001 12 45 0.0 16.5
10 -3 0.00001 12 4.5 0.8 17.3
11 -3.0 0.00001 12 45 0.8 17.3
12 -3.0 0.00001 12 4.5 16 18.1
13 2.9 0.00001 12 45 16 181
14 -2.9 0.00001 12 4.5 1.7 182
15 238 0.00001 12 45 15 18.0
16 -2.8 0.00001 12 45 1.1 17.6
17 -2.7 0.00001 12 45 0.8 17.3
18 =27 0.00001 12 45 0.7 17.2
19 -2.8 0.00001 12 4.5 0.4 16.1
20 -286 0.00001 12 45 -2.4 141
21 -2.5 0.00001 12 45 -2.7 13.8
22 25 0.00001 12 45 2.8 137
23 -24 0.00001 12 4.5 -29 136
24 2.4 0.00001 12 45 -28 136
25 <23 0.00001 12 45 -26 13.9
26 -2.3 0.00001 12 45 -26 13.9
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27 -22 0.00001 12 45 -25 14.0
28 22 0.00001 12 4.5 -29 13.6
28 =21 0.00001 12 45 -36 12.8
30 21 0.00001 12 4.5 -4.4 121
31 -2.0 0.00001 12 4.5 4.5 12.0

veres

0.00001

35 0.00001 12 4.5 -4.4 121
38 0.00001 12 4.5 -3.8 12.7
37 0.00001 12 45 -3.2 13.3
38 0.00001 12 45 -3.1 13.4
39 0.00001 12 45 -3.3 13.2
40 12 45 -4.0 125

0.00001

_4.3‘ B

46 -1.3 0.00001 i2 45 122
47 -1.2 0.00001 12 45 -3.9 126
48 -1.2 0.00001 12 45 -3.8 127
49 -1.1 0.00001 12 45 -3.3 132
50 141 0.00001 12 4.5 -3.8 12.7
51 -1.0 12 45 -3.8 127

0.00001

0.00001

125

58 0.7 12 45 -4.0

59 0.6 0.00001 12 4.5 -33 13.2
60 -0.6 0.00001 12 45 2.7 13.8
61 -05 0.000M 12 45 -3.8 127
62 -0.5 0.00001 12 45 -4.2 12.3
63 -0.4 0.00001 12 45 -4.1 12.4
64 -0.4 0.00001 12 45 -4.0 125
66 -03 0.00001 12 45 -33 13.2
67 -0.2 0.00001 12 45 -3.8 127
68 0.2 0.00001 12 45 -36 129
&9 0.1 0.00001 12 4.5 -2.7 138
70 -0.1 0.00001 12 45 -3.0 135
A 0.0 12 45 33 13.2

0.00001

0.00001 |
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77

03

0.00001

4.5

4.5

12.0

I

A 0.00061
86 0.8 0.00001 12 45 -4.4 121
ar 0.8 0.00001 12 45 -4.3 122
88 0.9 0.00001 12 45 -4.2 123
89 0.9 0.00001 12 4.5 4.5 12.0
90 1.0 0.00001 12 4.5 4.6 12.0
9N 1.0 0.00001 12 45 -4.1 12.4
9z 11 0.00001 12 45 -3.7 128
93 11 0.00001 12 45 -3.8 126
94 1.2 0.00001 12 45 -40 125
85 12 0.00001 12 45 -3.8 127
96 1.3 0.00001 12 45 -4.1 12.4
a7 1.3 0.00001 12 4.5 -4.4 1214

0.00001

102 16 0.00001 12 45 25 14.0
103 76 0.00007 12 45 22 43
104 17 0.00001 12 45 22 143
105 17 0.00001 12 45 38 127
106 18 G.00001 12 45 25 139
167 18 0.00001 12 45 28 137
108 19 0.00001 12 45 58 137
100 ) 5.00001 12 a5 24 143
110 2.0 0.00007 12 a5 24 1.1
11 2.0 0.00001 12 45 22 143
112 2 0.000071 12 45 19 126
13 27 0.00001 12 45 27 138
114 22 0.00001 12 a5 23 143
115 22 0.00001 12 45 20 145
116 23 0.00001 12 a5 a8 147
7 23 0.00001 12 45 27 123
178 24 0.00001 12 45 23 143
119 24 5.00001 13 45 54 121
120 25 0.00001 12 a5 24 141
121 25 0.00001 12 45 54 141
122 26 0.00001 13 25 23 142
123 26 0.00001 12 45 52 143
124 27 0.00001 12 45 139 146
125 27 0.00001 12 45 0o 174
126 28 0.00001 12 a5 12 177
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127 28 0.00001 12 45 1.0 175
128 29 0.00001 12 45 1.2 17.7
129 29 0.00001 12 45 1.0 17.5
130 3.0 0.00001 12 45 1.2 17.7
131 3.0 0.00001 12 45 0.8 173
132 31 0.00001 12 45 0.0 165
133 31 0.00001 12 45 -0.7 158
134 32 0.00001 12 4.5 -14 13.1
135 32 0.00001 12 45 -1.6 148
136 33 0.00001 12 45 -16 149
137 3.3 0.00001 12 45 -0.5 16.0
138 3.4 0.00001 12 45 0.0 165
139 34 0.00001 12 45 0.4 169
140 35 0.00001 12 45 07 17.2
141 35 0.00001 12 4.5 -0.1 16.4
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Channel #6, Fc = 2419.875(0 MHz

Data Rate = 2.045 Mbps (DQPSK), Wide

Chip Rate = 11.25 MHz

PN Code Length = 11 chips/symbol

6 dB BW = 8.4 MHz

(S/MN)o = 12 dB per attached Figure 4.5.1

Measured Processing Gain Gp = (8/N)o + Lsys + Mj=15+2+Mj=17 + Mj (dB)
11.25 MHz

Theeretical Calculated Processing Gain = Chip Rate/Data rate =

dB

Note:

{2.045 Mb/s)/(2 bits/symbaol)

=  Total Peak Power from the EUT’s Tx measured at the EUT’s Rx Input: P, = -46.7 dBm
»  Jamming signal level at measured at the EUT’s teceiver input: J

« Mj=I-P,

= 11.0 or 10.4

*  The following shaded boxes are discarded worst measurements (17.9% of total measurement points)

SUMMARY OF TEST RESULTS

Theoretical Process Gain 10.4 4B
Minimum Measured Process 10.5dB
Gain with discard of 17.9% of
the worst measurements
Jammer Jammer to Measured Discarded
Test Signat Freq. {BER) System Loss | Signal Ratio | Processing Readings
Point +/- Fe (DQPSK) {S/N)o Lsys Mj Gain
{MHz2) (dB) {dB) (dB) {dB}
1 -5.0 0.00001 12 45 37 128
2 -5.0 0.00001 12 45 -4.2 12.3
3 -4.9 0.00001 12 45 -4.2 123
4 -49 0.00001 12 45 -4.6 11.9
5 -4.8 0.00001 12 45 4.6 19
4] -4.8 0.00001 12 45 -4.1 12.4
7 -4.7 0.00001 12 45 -3.6 129
8 -4.7 0.00001 12 45 -3.6 128
9 -4.6 0.00001 12 45 -3.6 129
10 -4.6 0.00001 12 45 -3.5 13.0
1 -45 0.00001 12 45 -3.5 13.0
12 -45 0.00001 12 45 -3.4 131
13 -4.4 0.00001 12 45 -3.5 13.0
14 -4.4 0.00001 12 45 -3.6 129
15 -4.3 0.00001 12 45 -4.3 12.2
16 -4.3 0.00001 12 45 -4.9 1.6
17 -4.2 0.00001 12 4.5 5.6 t0.9
18 -42 0.00001 12 45 5.7 10.8
19 41 0.00001 12 45 58 10.7
20 -41 0.00001 12 43 -5.8 10.7

RAARASS
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27 3.7 0.00001 12 4.5 6.0 10.5
28 3.7 0.00001 12 4.5 6.0 10.5
29 3.6 0.00001 12 4.5 6.0 10.5
30 -3.6 0.00001 12 45 -5.0 115
31 -35 0.00001 12 45 52 113
32 -35 0.00001 12 45 5.0 115
33 -3.4 0.00001 12 45 -4.8 "7
34 -3.4 0.00001 12 45 5.0 115
35 -3.3 0.00001 12 45 54 111

0.0000% 12 45 6.0 10.5

0.00001 12 a5 50 105
T 0.00001 12 45 58 107
yTo 26 0.00001 12 45 538 107
50 26 0.00001 12 a5 58 07
51 25 0.00007 12 45 54 T
52 25 0.00001 12 45 50 115
53 5% 0.00001 12 45 50 15
54 24 0.00001 12 a5 50 5
55 23 0.00001 12 a5 26 9
56 53 0.00001 12 45 48 17
57 22 0.00001 12 a5 51 1.4
58 22 0.000071 2 i5 52 3
59 21 0.00007 12 45 54 11
&0 ox 5.06001 12 a5 ) 0.7
B 20 12 45 58 107

0.00001

45

5.4 111
65 0.00001 12 45 5.3 1.2
66 0.00001 12 45 55 11.0
67 0.00001 12 4.5 -5.6 10.9
68 0.00001 12 45 55 11.0
69 -16 0.00001 12 45 54 141
70 -1.6 0.00001 12 45 -4.5 120
" -1.5 0.000M 12 45 -5.8 107
72 -15 0.00001 12 45 -4.4 12.1
73 -1.4 0.00001 12 45 -4.9 11.6
74 -14 0.00001 12 45 -4.9 1.6
75 -1.3 0.00001 12 45 -51 1.4
76 13 0.00001 12 45 -5.2 113
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77 -1.2 0.00001 12 4.5 -541 114
78 -1.2 0.00001 12 45 54 111
79 -1.1 0.00001 12 45 -56 109
80 -1.1 0.00001 12 45 -5.6 109
81 -1.0 0.00001 12 45 56 109
82 -1.0 0.00001 12 45 -5.9 106

92

05

4.5

0.00001 12 -5.8 10.7
83 -0.4 0.00001 12 45 -51 1.4
94 -0.4 0.00001 12 45 -5.1 11.4
g5 0.3 0.00001 12 45 -5.1 1.4
96 0.3 0.00001 12 45 -5.1 11.4
a7 -0.2 0.00001 12 45 -51 114
98 -0.2 12 45 -5.5

0.00001

1.0

104 02 0.00001 12 57 108
105 02 8.00001 12 ) 113
106 03 5.00001 12 50 5
107 03 0.00001 13 45 54 114
108 0a 0.00001 12 a5 53 172
109 04 0.00001 12 a5 55 1.0
) o5 0.00001 12 a5 55 1.0
T 05 0.00001 12 45 57 108
T2 08 0.00001 2 a5 57 08
113 06 5.00001 12 45 57 108
114 07 0.00001 12 4.5 57 10.8
115 07 0.00001 12 a5 56

4.5

11.0

120 1.0 0.00001 12 55

121 1.0 0.00001 12 45 55 11.0
122 11 0.00001 12 45 53 112
123 11 0.00001 12 45 -53 11.2
124 1.2 0.00001 12 4.5 -4.8 117
125 1.2 0.00001 12 45 -53 1.2
126 13 0.00001 12 4.5 -5.3 1.2
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127 13 (.00001 12 45 -4.8 1.7
128 14 0.00001 12 45 47 11.8
129 1.4 (.000M 12 45 -4.6 119
130 1.5 0.00001 12 4.5 -4.9 11.6
131 1.5 0.00001 12 45 -4.9 1.6
132 1.6 0.00001 12 4.5 -55 11.0
133 1.6 0.00001 12 4.5 6.0 10.5
134 1.7 0.00001 12 45 5.8 10.7
135 1.7 0.00001 12 4.5 -55 1.0
136 1.8 0.00001 12 45 -5.4 1.1
137 1.8 0.00001 12 4.5 -5.7 10.8
138 18 0.00001 12 45 57 10.8
139 18 0.00001 12 45 5.5 1.0
140 20 0.00001 12 4.5 5.7 108
141 2.0 ¢.00001 12 45 52 13
142 21 0.00001% 12 4.5 4.7 1.8
143 21 0.00001 12 45 4.3 12.2
144 22 0.00001 12 4.5 -4.2 12.3
145 22 0.00001 12 45 -4.4 121
146 23 0.00001 12 45 -4.9 116
147 23 0.00001 12 4.5 -5.1 11.4
148 2.4 0.00001 12 45 -51 11.4
149 2.4 0.00001 12 45 -541 11.4
150 25 0.00001 12 45 -51 11.4
151 25 0.00001 12 4.5 5.2 1.3
152 286 0.00001 12 45 -5.3 112
153 26 0.00001 12 45 5.3 112
154 27 0.00001 12 45 -5.4 1.1
155 27 0.00001 12 45 -5.3 1.2
156 28 0.00001 12 45 -5.4 1.1
157 2.8 0.00001 12 45 -5.4 1.1
158 29 0.00001 12 45 -55 11.0
158 29 0.00001 12 45 58 10.7
160 3.0 0.00001 12 45 59 10.6
161 3.0 0.00001 12 45 5.9 10.6
162 31 0.00001 12 45 55 10.6
163 31 0.00001 12 45 £5 11.0
164 32 0.00001 12 45 55 11.0
165 32 0.00001 12 45 55 11.0
166 33 0.00001 12 45 5.7 10.8
167 33 0.00001 12 45 57 10.8
168 3.4 0.00001 12 45 57 10.8
169 3.4 0.00001 12 45 -5.6 10.9
170 35 0.00001 12 45 5.9 106
171 35 0.00001 12 45 5.9 10.6
172 36 0.00001 12 45 55 11.0
173 36 0.00001 12 45 -55 11.0
174 37 0.00001 12 45 55 1.0
175 37 0.00001 12 45 5.5 1.0
176 3.8 0.00001 12 4.5 -5.5 1.0
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177 38 0.00001 12 45 48 1.7
178 39 0.00001 12 45 49 18
179 39 0.00001 12 45 49 116
180 40 0.00001 12 45 -49 116
181 40 0.00001 12 45 49 116
182 41 0.00001 12 45 49 116
183 41 0.00001 12 45 -45 12.0
184 42 0.00001 12 45 45 120
185 42 0.00001 12 45 4.1 124
186 43 0.00001 12 45 -4.1 124
187 43 0.00001 12 45 39 126
188 4.4 0.00001 12 45 39 126
189 4.4 0.00001 12 45 39 126
190 45 0.00001 12 45 -39 126
191 45 0.00001 12 45 37 128
192 46 0.00001 12 45 37 128
193 46 0.00001 12 45 37 12.8
194 47 0.00001 12 45 a7 12.8
155 47 0.00001 12 45 37 128
196 48 0.00001 12 45 37 128
197 48 0.00001 12 45 37 12.8
198 49 0.00001 12 45 37 12.8
199 49 0.00001 12 45 37 128
200 50 0.00001 12 45 37 128
201 5.0 0.00001 12 45 33 132
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Channel #18, Fc = 2464.8750 MHz Data Rate = 0.818 Mbps (DQPSK), Narrow
Chip Rate = 4.5 MHz PN Code Length = 11 chips/symbel
6 dB BW =4 MHz
(S/N}o = 12 dB per attached Figure 4.5.1
Measured Processing Gain Gp = (8/N)o + Lsys + Mj=15+ 2+ Mj =17 + Mj (dB)
Theoretical Calculated Processing Gain = Chip Rate/Data rate = 4.5 MHz = 11 or 10.4 dB
(0.818 Mb/s)/(2 bits/symbol)
Note:
=  Total Peak Power from the EUT’s Tx measured at the EUT’s Rx Input: P, = -49.9 dBm
= Jamming signal level at measured at the EUT’s receiver input: J
= Mj=IJ-P
»  The following shaded boxes are discarded worst measurements {18.8% of total measurement points)
SUMMARY OF TEST RESULTS
Theoretical Process Gain 10.4 dB
Minimum Measured Process 10.7 dB
Gain with discard of 18.8% of
the worst measurements
Jammer Jammer to Measured Discarded
Test Signal Freq. (BER) Systern lLoss | Signal Ratio | Processing Readings
Point +/-Fc (DQPSK) {S/Njo Lsys Mj Gain
(MHz) (dB) (dB) (dB) (dB)
1 -2.50 0.00001 12 45 -1.0 15.5
2 -2.45 0.00001 12 4.5 -1.1 15.4
3 -2.40 0.00001 12 4.5 -0.1 16.4
4 -2.35 0.00001 12 4.5 0.0 16.5
5 -2.30 0.00001 12 4.5 0.8 17.3
6 -2.25 0.00001 12 4.5 1.3 17.8
7 -2.20 0.00001 12 4.5 2.1 18.6
8 -2.15 0.00001 12 4.5 1.6 18.1
9 -2.10 0.00001 12 4.5 1.0 17.5
10 -2.05 0.00001 12 4.5 0.2 16.7
11 -2.00 0.00001 12 4.5 -0.4 16.1
12 -1.95 0.00001 12 4.5 -1.7 14.8
13 -1.90 0.00001 12 4.5 -1.6 14.9
14 -1.85 0.00001 12 4.5 -1.3 15.2
15 -1.80 0.00001 12 4.5 0.4 16.9
16 -1.75 0.00001 12 4.5 086 171
17 -1.70 0.00001 12 4.5 0.6 171
18 -1.65 0.00001 12 4.5 0.1 16.6
19 -1.60 0.00001 12 4.5 0.1 16.6
20 -1.55 0.00001 12 4.5 0.5 17.0
21 -1.50 0.00001 12 4.5 06 171
22 -1.45 0.00001 12 4.5 0.6 17.1
23 -1.40 0.00001 12 45 2.0 18.5

Continued ...
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Jammer Jammer to Measured Discarded

Test Signal Freq. (BER) System Loss | Signal Ratio | Processing Readings
Point +i-Fc (DQPSK) (S/N)o Lsys Mj Gain
24 -1.35 0.00001 12 45 1.9 18.4
25 -1.30 0.00001 12 45 21 18.6
26 -1.25 0.00001 12 4.5 20 18.5
27 -1.20 0.00001 12 45 24 18.9
28 -1.15 0.00001 12 45 2.4 18.9
29 -1.10 0,00001 12 45 24 18.9
30 -1.05 0.0000M 12 45 30 185
K| -1.00 0.00001 12 45 -4.1 12.4
32 -0.85 0.00001 12 45 -5.7 10.8
33 -0.90 0.00001 12 45 -5.6 109
34 -0.85 0.00001 12 45 -5.2 1.3
35 -0.80 0.00001 12 45 -5.6 10.9
38 -0.75 0.00001 12 45 -5.5 11.0

Lot
X 15

39 -0.60 000001 | 12 45 52 11.3
40 055 0.00001 12 45 45 12.0
Y 050 0.00001 12 45 50 15
32 045 0.00001 12 45 58 107
00Ky 10
44 035 0.00001 12 45 10.9
3 13
2
a7 -0.20 0.00001 12 45
48 0.15 0.00001 12 45 49
49 0.10 0.00001 12 a5 a7 118
50 005 0.00001 12 45 44 12.1
: o : 4
52 0.05 0.00001
53 0.10 0.00001 12 45 45 12.0
54 015 0.00001 12 a5 30 126
55 0.20 0.00001 12 45 4.4 121
56 0.25 0.00001 12 45 51 .4
N : : e =
0.00001
59 0.40 0.00001 12 25 45
60 0.45 0.00001 12 45 53
&1 050 0.00001 12 45 45
- : .
4 7
64 0.65 0.00001 12 45 5.7 10.8
65 0.70 0.00001 12 45 56 109
O 14

Continued ...
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Jammer Jammer to Measured Discarded

Test Signal Freq. {BER) System Loss | Signal Ratio | Processing | Readings
Point +/-Fc {DQPSK} {S/Njo Lsys Mj Gain
67 0.80 0.00031 12 45 5.2 1.3
68 0.85 0.00001 12 45 5.2 1.3
69 0.90 0.00001 12 45 5.2 1.3
70 0.95 0.00001 12 45 -486 1.9
71 1.00 12 45 11.9

S

-4.6

0.00001

0.00001

0.00001 12 4.5 10.7
84 0.00001 12 4.5 10.8
85 0.00001 12 4.5 -4.8 1.7
86 0.00001 12 45 -4.4 121
a7 1.80 0.00001 12 45 -4.4 121
88 1.85 0.00001 12 45 -4.4 121
89 1.90 0.c0001 12 45 -4.4 121
80 1.95 0.00001 12 45 -4.3 12.2
9N 2.00 0.60001 12 45 -5.2 113
92 205 0.00001 12 45 -3.3 13.2
93 210 0.00001 12 4.5 -0.8 15.7
94 215 0.00001 12 45 0.7 17.2
95 220 0.00001 12 45 09 17.4
96 225 0.00001 12 45 08 17.4
a7 2.30 0.00001 12 45 1.2 17.7
98 235 0.00001 12 45 1.0 175
89 2.40 0.00001 12 45 0.6 17.1
100 2.45 0.00001 t2 45 1.0 175
101 250 0.00001 12 4.5 1.0 17.5
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Jammer Jammer to Measured
Test Signal Freq. {BER} System Loss Signal Ratio Processing
Point +- Fe (DQPSK) (S/N)o Lsys Mj Gain
(MHMz2) {dB) (dB) {dB) {dB)
23 -1.40 0.0000M 15.0 20 20 19.0
24 -1.35 0.00001 15.0 2.0 1.9 189
25 -1.30 0.00001 15.0 20 21 18.1
26 -1.25 0.00001 15.0 2.0 20 19.0
27 -1.20 0.00001 15.0 20 24 15.4
28 -1.15 0.00001 15.0 20 2.4 19.4
29 -1.10 0.00001 15.0 20 2.4 19.4
30 -1.05 0.00001 15.0 20 30 20.0
31 -1.00 0.00001 15.0 20 -4.1 129
32 -0.95 0.00001 150 20 5.7 1.3
33 -0.90 0.00001 15.0 20 586 11.4
34 -0.83 0.00001 15.0 20 5.2 11.8
35 .0.80 0.00001 15,0 2.0 56 11.4
36 -0.75 15.0 20 5.5 115

0.00001

38 -0.60 0.00001 15.0 20 5.2 11.8
40 -0.55 0.00001 15.0 2.0 -4.5 125
41 -0.50 0.00001 5.0 20 -5.0 120
42 0.45 0.00001 15.0 2.0 5.8 11.2

47 2020 15
e 015 0.00001 150 20 121
45 010 0.00001 150 20 -a7 123
50 -0.05 20 44 28

0.00001

52 0.00001 12.2
53 010 0.00001 150 20 45 125
54 015 £.00001 150 20 38 31
55 020 0.00001 150 20 ) 126
56 025 0.00001 150 20 B 19

.00LH):
58 0.35 0.00001 15.0 2.0 -4.9 12.1
59 0.40 0.0000t 15.0 2.0 -45 125
60 0.45 0.00001 15.0 20 -5.3 1.7

0.00001

Continued ..

Page 23
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Jammer Jammer to Measured

Test Signal Freq. {BER) System Loss Signal Ratio Processing
Point +/-Fe (DQPSK) {S/Njo Lsys Mj Gain
{MHz) {dB} {dB) {dB) {dB}
64 0.65 0.00001 15.0 2.0 5.7 1.3
65 0.70 0.00001 15.0 20 56 114

0001

68 0.85 0.00001 15.0 2.0 5.2 11.8
69 0.90 0.00001 15.0 2.0 52 11.8
70 0.95 0.00001 15.0 20 -4.6 12.4
71 1.00 0.00001 2.0 -4.6 124

81

0.00001

20

5.8

83 1.60 0.00001 16.0 2.0 5.8 11.2
84 1.65 0.00001 15.0 20 5.7 11.3
85 1.70 0.00001 15.0 20 -4.8 122
86 1.75 0.00001 150 20 -4.4 126
87 1.80 0.00001 15.0 20 -4.4 126
88 1.85 0.00001 150 20 -4.4 126
&9 1.90 0.00001 15.0 20 -4.4 126
90 1.95 0.00001 150 2.0 -4.3 12.7
91 2.00 0.00001 150 20 5.2 11.8
92 2405 0.00001 150 20 -3.3 137
93 2.10 0.00001 15.0 2.0 0.8 16.2
94 2.15 0.00001 150 20 07 17.7
95 2.20 0.00001 15.0 2.0 08 7.9
96 225 0.00001 150 2.0 09 17.9
97 2.30 0.00001 15.0 20 1.2 182
98 235 0.0001 150 20 1.0 18.0
a9 2.40 0.00001 15.0 20 06 176
100 2.45 0.00001 150 20 1.0 18.0
101 2.50 0.00001 15.0 20 1.0 18.0

Page 24
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Analysis of Increased System Losses Measured During Process Gain Tests

Summary

Part 15.247 of CFR 47 requires the processing gain of a direct sequence system to be a
minimum of 10 dB. A 2 dB system loss is assumed when measuring the process gain
using the jamming margin method. Measurements using this procedure on the subject
receiver/ transmitter (R/T) system show a system loss of 4.5 dB, This higher system loss
can be accounted for in the design of the R/T system.

System Description

The R/T system uses direct sequence spread spectrum to transfer data from one user to
another. The data is broken into packets and each packet is transmitted as a separate burst
data transmission. A Stanford Telecom STEL-2000A digital spread spectrum processor
is used to achieve the direct sequence spreading/despreading. This ASIC is specifically
designed to meet the process gain requirements of Part 15.247 (see Appendix A, page 3
of STEL-2000A data sheet). The jamming margin method must be used to measure the
process gain since no meaningful output is available from this ASIC with the despreader

turned off.

The R/T system operates using three different data and chip rates as follows:

Mode Chip Rate Data Rate Modulation
1 11.25Mcps  2.045 Mbps DQPSK
2 5.625 Mcps  1.023 Mbps  DQPSK
3 4.5 Mcps 818.2kbps DQPSK

An 11-bit Barker code is used in all cases to obtain the required 10 dB minimum
processing gain.

The R/T system also uses Reed-Solomon Forward Error Correction (FEC) hardware (see
Appendix B) to obtain additional processing gain for interference avoidance and
increased radio performance. 255 byte packets are transmitted in which 20 bytes are FEC
information. This allows 10 byte errors to be corrected in each transmitted packet. The
FEC system will correct a 10 bit error rate (BER) to a 107" BER. Figure 1 shows that
the effect of the FEC corresponds to a 5 dB increase in BER performance. The FEC
system was disabled during the process gain tests to avoid the sharp roll oft of the




corrected BER curve. Therefore, the standard DQPSK BER curve was used in the
measurement.

Sources and Prediction of System l.oss

The 4.5 dB system losses are due to several factors. The first source can be found in the
transmitter. The baseband data is heavily filtered to reduce the energy in the sidebafids.
Figures 2 to 4 show the transmit data spectrum for the three modes of operation. It can be
seen from these plots that the first sideband is -25 dBc minimum and the second sideband
is -45 dBc minimum. This filtering reduces the amount of sideband energy to allow
better use of the shared spectrum. However, the filtering increases the residual amplitude
modulation (AM) of the signal. This AM is evident in Figure 5 which is the detected RF
output of the transmitter. Figure 6 shows the received IF signal at the output of the
demodulator with a linear IF amplifier. It can be seen from this plot that the filtering
applied to the transmit data does not allow the high frequency transitions in the spread
code to reach full amplitude. Note that this figure was measured with the logarithmic
amplifier in the receiver disabled. The output power measured with a peak power meter
(HP 8900D) is .8 dB higher than measured with an average power meter (HP 435B).
These measurements show that the system loss due to the transmitter is approximately 1
dB.

The other major source of system loss is in the receiver. The R/T system uses a
logarithmic amplifier to produce the required IF system gain. The design of the IF
amplifier is such that it is in limiting for strong signals but is nearly linear near the noise
floor. A logarithmic amplifier was chosen because of its instantaneous response to the
interfering signals found in the ISM band. The logarithmic IF amplifier, coupled with the
FEC, makes the data transmission system more immune to other users of the band.
However, the logarithmic characteristic of the IF amplifier limits the system performance.
It is difficult to despread signals with a negative signal to noise ratio because of the
limiting characteristics of this amplifier. Cahn' describes system losses due to limiting of
up to 6 dB. Measurements were made of the jamming margin with the logarithmic IF
amplifier and with a linear [F amplifier substituted for the logarithmic amplifier. The
difference in process gain between the two types of amplifiers was measured to be 1.3 dB
when a strong input signal is used.

There is also a system loss due to the time quantization which occurs in the digital
matched filter correlator. The correlator uses two samples per chip for both the I and Q
channels. Energy is lost when the received signal straddles the adjacent chips in the
correlator. This error has been characterized to be 1.2 dB”.



measuring system loss with this method lies in the fact that the logarithmic IF amplifier
operates nearly linear at low signal levels. However, the above measurements show a
system loss of approximately 4.5 dB for Mode 1 and 3.5 dB for Modes 2 and 3. These
numbers roughly correlate with the predicted system loss.

CW Jamming Vs. White Gaussian Noise Jamming

Dixon states that the worst case jammer for a direct sequence system is a CW jammer’.
The difference between a CW jammer and a gaussian white noise jammer has been
characterized by Simon, Omura, Scholtz, and Levitt® as follows:

(STRY™ 45, = .8 * (SIR)™ g,

where (SJR)™ 4, is the signal-to-jammer ratio (in dB) for gaussian white noise
Jamming and (SJR)*™® ) is the signal-to-jammer ratio (in dB) for CW jamming. This
factor modifies the Eb/No curve of figure 1 such that the signal-to-jammer ratio required
fora 10-4 BER is 13.4 dB. Using this correction, the system meets the process gain
requirement called out in CFR 47 Part 15.247 when measured using the jamming margin
method.

Measurements of jamming margin were made using a white gaussian noise jammer . The
measurements showed that the system performs according to the uncorrected DQPSK
curve of figure | when compensated for the system losses described earlier.

Conclusion

The R/T system has a system loss of approximately 4.5 dB. Measurements were made to
characterize and account for this loss. The embedded FEC circuitry assures that the R/T
system will perform efficiently with the measured system loss. The R/T system uses a
digital spread spectrum processor which guarantees that the minimum process gain
requirement of CFR 47 Part 15.247 is being met.
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1) EDTU: ENHANCED DIGITAL TEST UNIT Model 1) NT4X45AA
2) EDRAM: ENHANCED DRAM 2) NT1X80BA
5.4 TEST EQUIPMENT LIST

(1) Microprocessor Controlled E-Class Serics 400 EFT/Burst Test Generator, by KeyTek Instrument Corp.,
Model E420, Serial No.: 9205213:

The characteristics and performance of the generator are as follows:
- Test Level:
Open Circuit Queput Voltage: upto 4.4 kV (10kHz) and upto 8kV (2.5kHz)
Short Circuit Output Current: 0.25kA min, 2kA max.
Waveshape of Surge Voltage and Current: meet figure 2 and 3 of table 2 specified in IEC 1000-4-4
(Third Impression 1991)
Pulse Rise Time: >nS * 30%
Pulse Duration: 30nS = 30%%
Burst Train Repetition Rate: 1 kHz to 10 kHz
Burst Train Duration: 1 1o 20mS
Burst Period: 0.3 to 3 seconds
- Generator Source Impedance: 0 Chms
- Polarity of the Surge: positive/negative
- Internal or External Generator Trigger: internal
- Number of Tests: at least = positive and 5 negative at the selected points.

(2) Coupling Clamp, by KeyTek Instrument, Model CCL-801/S, $/N: 9211339. Characteristics: typical coupling
capacitance between cable and clamp: 30 pF to 200pF, usable diameter range of round cables: 4mm to 40mm,
insulation withstanding capability: SkV nun (test pulse 1.2/50uS)

3 Patriot Personal Computer with National Instruments GPIB Card and Keytek E-Class Software control. Fibre
optic RS-232 link to EFT Simulator.

ULTRATECH GROUP OF LABS ) File #: NTL107-NOR1

4181 Sladeview Cres., Unit 33, Mississauga. Ontario, Canaca L5L ZR2 January 15, 19938

Tel. # 905-569-2550, Fax. #: 905-569-2480, Waesite: hitp - ‘www uiiratech-labs.com

*
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Recognized/Listed by FCC (USA)}, Industry Canasla -
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The above factors account for 3.5 dB of the 4.5 dB total system losses. Other
measurements were taken to verify the total system loss.

Measurement of System [oss

The total system loss was measured using the minimum detectable signal of the R/T.
Two units were connected together and the signal strength required for a 10 BER was
measured. The test set up is shown in Figure 7. This measured value can then be
compared to the theoretical signal required for a 10 BER. The difference between
measured and theoretical is the total system losses.

The following is the calculation of the theoretical value: '
Required E,/N, for 10 BER for DQPSK = 10.7 dB See Reference 3
Process Gain = G, = BWy/Ryp, See Reference 4
Receiver Noise Floor = kTBF
Preac = KTBF + EJ/N, - G,

where k is Boltzman’s constant, T is the temperature, B is the receiver bandwidth, F is the
receiver noise figure and Py, is the theoretical signal strength required for 10* BER .

The receiver bandwidth can be determined from Figure 8 which is a plot of the IF filter
bandwidth. The bandwidth is 17.25 MHz for Mode 1 and is 9.25 MHz for Modes 2 and
3. This data was taken from the 6 dB points on the filter curves.

The receiver noise figure was measured using the set up of Figure 9. The noise figure
was found to be 3.8 dB. Appendix C is a description of the measurement process.

The signal strength required for a 10* BER was measured to be —93.1 dBm for Mode 1, -
96.8 dBm for Mode 2, and —96.9 dBm for Mode 3 using the test set up of Figure 7.
Therefore, the system losses are:

System Losses = Preye - Prmess = -97-5 dBm + -93.1 dBm = 4.4 dB for Mode 1
System Losses = Py - Pamess = -100.2 dBm + -96.8 dBm = 3.4 dB for Mode 2
System Losses = Py - Prpess = -100.2 dBm + -96.9 dBm =3.3 dB for Mode 3

The measurement of the minimum detectable signal is difficult to make accurately. This
is due to calibration errors of approximately .2 to .5 dB. Another source of error in
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Page

MEASUREMENT DATA

RADIATED EMISSIONS MEASUREMENTS @ 3 METERS

TEST CONFIGURATION

This lowest, middle and highest channels were established at its full rated output power. The emissions were
investigated from the lowest frequency generated by the transmitter up to the 10th harmonic of the fundamental
emissions in each case. the measured level of the carrier was recorded and compared to the level of the
emissions as requived in Parts 15.247(c) or 15.209(a) whichever was applicable.

For measuring radiated emissions at frequencies below | GHz, the Spectrum Analyzer was set as 100 KHz
RBW, VBW > RBW, SWEEP TIME: AUTO, PEAK DETECTOR.

For measuring radiated emissions at frequencies above I GHz, the Spectrum Analyzer was set as | MHz RBW,
] MHz VBW, SWEEP TIME: AUTO for PEAK measurements and | MHz RBW, 10 Hz VBW, SWEEP TIME:
AUTO for AVERAGE measurements.

The following measurements were the worst cases when the radiating antenna was placed in both horizontal
and vertical polarization.

The following AVERAGE rf levels were obtained from either Peak or Average readings added by the duty
eyele correction factor. DUTY CYCLE FACTOR = 20L0G,(0.45) =-6.9dB

*  Huber Suhner 1x10 Patch Antenna, P/N: 65247322, Gain: 16.5 dBi

Channel #: 3, Frequency: 2408.625 MHz Power Level in 1 MHz BW: 126.3 dBuV/m

Full Rated Peak Power: 190 mW Limit = 106.3 dBuV/m

Modulation: DQPSK, narrow, 11 chips/symbol,

Data Rate: 4.5 Mb/s, 2 bits/symbol

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEL | AVGLEVEL PLANE 15,209 15.247 MARGIN PASS/
(MHz) {dBuV/m) {(dBuV/m) (H/V) (dBuV/m) (UBuV/m) (dB) FAIL

1463.00 61.4 48.1 \% 54.0 106.3 -5.9 PASS
1493.00 60.1 494 H 54.0 106.3 -4.6 PASS
2373.00 72.1 513 H 54.0 106.3 -2.7 PASS
2390.00 65.2 474 H 54.0 106.3 -6.6 PASS
2408.63 114.6 -- v - -- -- --
2408.63 126.3 - H - -- -- -
4816.00 50.7 293 A% 54.0 106.3 -24.7 PASS
4816.00 493 283 H 54.0 106.3 -25.7 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to

attached plots for details

¥ FCC Limit @ 15.209 was applied for frequency fell within restricted band @ 15.205
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=  Huber Suhner 1x10 Patch Antenna, P/N: 65247322, Gain: 16.5 dBi

Channel #: 4, Frequency: 2411.4375 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, medium , 11 chips/symbol,
Data Rate: 5.625 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 125.3 dBuV/m
Limit = 105.3 dBu¥V/m

RF RF ANTENNA LTMIT LIMIT
FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/m) {H/V) (dBuVim) (dBuV/m) (48) FAIL

1496.00 61.3 472 A% 54.0 105.3 -6.8 PASS
1496.00 62.0 49.0 H 34.0 105.3 -5.0 PASS
2376.00 72.7 524 H 54.0 105.3 -1.6 PASS
2350.00 64.9 43.0 H 54.0 105.3 -11.0 PASS
2411.44 109.3 - \Y -- -- -- --
241144 1253 - H -- - -- --
4488.00 48.3 30.1 v 54.0 105.3 -75.2 PASS
4488.00 47.4 314 H 54.0 105.3 -73.9 PASS
4822.00 523 343 v 54.0 105.3 -19.7 PASS
4822.00 51.2 31.8 H 54.0 105.3 -22.2 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band @ 15.205

» Huber Suhner 1x10 Patch Antenna, P/N: 65247322, Gain: 16.5 dBi

Channel #: 6, Frequency: 2419.875 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, wide, 11 chips/symbol,
Data Rate: 11.25 Mb/s, 2 bits/symbo!l

Power Level in 1 MHz BW; 123.9 dBuV/m
Limit =103.9 dBuV¥/m

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAKLEVEL | AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
{MHz) {dBuV/m) (UBuVim) (HV) (dBuVim) {¢4BuV/m) (UB) FAIL
1504.00 60.1 47.0 Vv 34.0 103.9 -7.0 PASS
1504.00 62.8 46.8 H 54.0 103.9 -4.2 PASS
2379.30 67.1 43.9 H 54.0 103.9 -10.1 PASS
2385.30 73.1 503 H 54.0 103.9 -3.7 PASS
2390.00 73.2 46.1 H 54.0 103.9 -7.9 PASS
2419.88 103.6 -- v - - -- -
2419.88 123.9 - H -- - -- --
4512.00 48.2 29.4 v 54.0 103.9 -24.6 PASS
4512.00 47.6 30.0 H 54.0 103.9 -24.0 PASS
4838.00 55.0 339 v 54.0 103.9 -20.1 PASS
4838.00 50.3 304 H 54.0 103.9 -23.6 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band @ 13.205
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FCC ID: NUX-ISP2401, Correspondance ID: 1050, 731 Confirmation No.: EA89226

*  Huber Suhner 1x10 Patch Antenna, P/N: 65247322, Gain: 16.5 dBi

Channel #: 18, Frequency: 2464.875 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, narrow, 11 chips/symbol,
Data Rate: 4.5 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 125.5 dBuV/m
Limit = 105.5 dBuV/m

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/m) (H/V) (dBuV/m) (dBuV/m) (dB) FAIL
1549.00 61.3 46.9 v 54.0 105.5 -7.1 PASS
1549.00 60.7 47.0 H 54.0 105.5 -7.0 PASS
2383.50 67.3 42.6 H 54.0 105.5 -11.4 PASS
2464 .88 111.3 - v - -- -- --
2464.88 125.5 - H - - - --
4647.00 50.2 34.6 v 54.0 105.5 -194 PASS
4647.00 483 31.0 H 54.0 105.5 -23.0 PASS
4928.00 50.4 31.0 hY 54.0 105.5 -23.0 PASS
4928.00 50.4 31.5 H 54.0 105.5 -22.5 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to

attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band @ 15.205
pp

* Huber Suhner 1x1 Patch Antenna, P/N:64958022, Gain: 8.5 dBi

Channel #: 3, Frequency: 2408.625 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, narrow, 11 chips/symbol,
Data Rate: 4.5 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW; 119.5 dBuV/m
Limit = 99.5 dBuV/m

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15.200 15.247 MARGIN PASS/
(MHz) {dBaVim) (UBuV/m) (H/V) (dBuV/m) (Buv/m) (dB) FAIL
1493.00 62.7 50.4 v 54.0 99.5 -3.6 PASS
1493.00 39.7 46.9 H 54.0 99.5 =71 PASS
2408.63 113.8 - AY - - -- -
2408.63 119.5 - H - = - --
4816.00 514 35.0 Vv 54.0 99.5 -19.0 PASS
4816.00 50.5 334 H 54.0 99.5 -20.6 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band @ 15.205
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FCC ID: NUX-ISP2401, Correspondance 1D: 1050, 731 Confirmation No.: EA89226

»  Huber Suhner 1x1 Patch Antenna, P/N:64958022, Gain: 8.5 dBi

Channel #: 4, Frequency: 2411.4375 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, medium , 11 chips/symbol,
Data Rate: 5.625 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: dBuV/m

Limit = dBuV/m

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEL | AVGLEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHz) (dBuV/m) (4BuV/m) (H/V) (BuVim) {(dBuV/m) (dB) FAIL
1496.00 59.3 42.7 v 54.0 105.2 -11.3 PASS
1496.00 59.5 42.7 H 54.0 105.2 -11.3 PASS
2376.70 63.8 40.6 H 54.0 105.2 -13.4 PASS
2390.00 62.8 40.9 H 54.0 105.2 -13.1 PASS
2411.44 115.5 - \Y -- -- - --
2411.44 125.2 = H -- -- - --
4488.00 482 34.0 v 54.0 105.2 -71.2 PASS
4488.00 48.3 326 H 54.0 105.2 -72.6 PASS
4822.00 493 34.5 v 54.0 105.2 -19.5 PASS
4822.00 50.8 354 H 54.0 105.2 -18.7 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band @ 15.205

» Huber Suhner 1x1 Patch Antenna, P/N:64958022, Gain: 8.5 dBi

Channel #: 6, Frequency: 2419.875 MHz
Full Rated Peak Power: 190 mW
Modulatien: DQPSK, wide, 11 chips/symbol,
Data Rate: 11.25 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 123.3 dBuV/m

Limit = 103.3 dBuV/m

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHz) {dBuV/m) {dBuV/im) (HV) (¢BuV/m) (UBuV/m) {4B) FAIL
1504.00 61.3 47.3 v 54.0 103.3 -6.7 PASS
1504.00 61.8 48.8 H 54.0 1033 -5.2 PASS
2385.00 60.4 46.1 A% 54.0 1033 -7.9 PASS
2385.00 73.9 58.6 H 54.0 103.3 4.6 PASS
2390.00 69.1 44.6 H 54.0 103.3 -9.4 PASS
2419.88 112.8 -- £% -- - -- --
2419.88 1233 -- H - -- -- --
4838.00 50.6 304 v 54.0 1033 -23.6 PASS
4838.00 53.3 36.9 H 54.0 1033 -17.2 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band @ 15.205
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FCC ID: NUX-ISP2401, Correspondance 1D: 1050, 731 Confirmation No.: EA89226

=  Huber Suhner 1x1 Patch Antenna, P/N:64958022, Gain: 8.5 dBi

Channel #: 18, Frequency: 2464.875 MHz
Full Rated Peak Power: 190 mW
Moedulation: DQPSK, narrow, 11 chips/symbol,
Data Rate: 4.5 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 125.4 dBuV/m

Limit = 105.4 dBuV/m

RF RF ANTENNA LIMIT LEMIT
FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHz) {dBuV/m) (dBuV/m) (H/V) {dBuV/m) (dBuV/m) (dB) FAIL
2464.88 114.1 -- v - -- - -
2464.88 125.4 -- H - -- - -
2383.50 71.5 4319 H 54.0 G8.5 -54.6 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to

attached plots for details

¥ FCC Limit @ 15.209 was applied for frequency fell within restricted band @ 15.205

*  Andrew Omni Antenna , P/N: RTINOF-024V-013A, Gain: 13 dBi

Channel #: 3, Frequency: 2408.625 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, narrow, 11 chips/symbol,
Data Rate: 4.5 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 125.3 dBuV/m
Limit = 105.3 dBuV/m

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15209 15.247 MARGIN PASS/
{MHz) {dBuV/m) (dBuV/m) (H/V) (dBuV/m) (dBu¥/m) dB) FAIL
1493.00 62.0 444 v 54.0 105.3 -9.7 PASS
1493.00 59.6 454 H 54.0 1053 -8.7 PASS
2374.10 66.4 473 v 54.0 105.3 -6.7 PASS
2384.00 60.1 427 v 54.0 105.3 -11.3 PASS
2390.00 69.4 45.7 v 54.0 1053 -83 PASS
2408.63 1253 - v - -- - --
2408.63 115.1 .- H -- -- -- --
4816.00 523 32.6 v 54.0 1053 -21.4 PASS
4816.00 51.5 32.7 H 54.0 1053 -21.3 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to

attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band @ 15.205
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FCC ID: NUX-ISP2401, Correspondance ID: 1050, 731 Confirmation No.: EA89226

* Andrew Omni Antenna , P/N: RTINOF-024V-013A, Gain: 13 dBi

Channel #: 4, Frequency: 2411.4375 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, medium , 11 chips/symbol,
Data Rate: 5.625 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 124.6 dBuV/m
Limit = 104.6 dBuV/m

RF RF ANTENNA LIMIT LIMIT

{MHz) (dBuV/m) (dBuV/m) (HAV) {dBuV/m) {(dBuV/m) {dB) FAIL
FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15209 15.247 MARGIN PASS/
1496.00 64.4 50.7 Vv 34.0 104.6 -3.3 PASS
1496.00 60.3 46.8 H 54.0 104.6 -7.2 PASS
2377.00 69.8 51.1 \Y 54.0 104.6 2.9 PASS
2390.00 63.7 43.6 Vv 54.0 104.6 -10.4 PASS
2411.44 124.6 117.7 k% 54.0 104.6 63.7 PASS
2411.44 112.0 105.1 H 54.0 104.6 51.1 PASS
4488.00 50.2 31.9 Vv 54.0 104.6 -72.8 PASS
4488.00 48.5 309 H 54.0 104.6 =737 PASS
4822.00 57.9 388 Vv 54.0 104.6 -15.2 PASS
4822.00 57.7 378 H 54.0 104.6 -16.2 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

¥ FCC Limit @ 13.209 was applied for frequency fell within restricted band @ 15.205

*  Andrew Omni Antenna, P/N; RTIN(OF-024V-013A, Gain: 13 dBi

Channel #: 6, Frequency: 2419.875 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, wide, 11 chips/symbol,
Data Rate: 11.25 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW: 120.6 dBuV/m
Limit =100.6 dBuV/m

RE RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHz) (dBuV/m) {dBuVim) (HV) (dBuV/m) (dBuV/m) (dIB) FAIL

1504.00 63.0 46.6 v 54.0 100.6 -7.4 PASS
1504.00 60.0 42.5 H 54.0 100.6 -11.5 PASS
2385.00 67.6 46.5 v 54.0 100.6 -7.5 PASS
241988 120.6 -- v -- - -- -
2419.88 107.3 -- H -- -- -- -
4838.00 54.1 337 A% 54.0 100.6 -20.3 PASS
4838.00 50.0 30.3 H 54.0 100.6 -23.7 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band (@) 15.205
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FCC ID: NUX-1SP2401, Correspondance ID: 1050, 731 Confirmation No.: EA89226

» Andrew Omni Antenna , P/N: RTINOF-024V-013A, Gain: 13 dBi

Page

Channel #: 18, Frequency: 2464.875 MHz
Full Rated Peak Power: 190 mW
Modulation: DQPSK, narrow, 11 chips/symbol,
Data Rate: 4.5 Mb/s, 2 bits/symbol

Power Level in 1 MHz BW; 119.6 dBuV/m

Limit = 99.6 dBuV/m

RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAKLEVEL AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
{MHz) {dBu¥/m) {dBu¥/m) (H/V) (dBuV/m) {dBu¥/m} (B} FAIL

1549.00 61.1 45.4 % 54.0 99.6 8.6 PASS
1549.00 59.8 46.9 H 54.0 99.6 7.1 PASS
2464 .88 119.6 . ' - - - -
2464 88 111.4 - H - - - -
4647.00 50.2 35.0 \% 54.0 99.6 -19.0 PASS
4647.00 48.8 338 H 54.0 99.6 -20.2 PASS
4928.00 53.5 382 \% 54.0 99.6 -15.8 PASS
4928.00 533 34.8 H 54.0 99.6 192 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

* FCC Limit @ 15.209 was applied for frequency fell within restricted band @ 15.205
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FCC ID: NUX-ISP2401, Correspondance ID: 1050, 731 Confirmation No.: EA89226 Page

a  Processing Gain of A Direct Sequence Spread Spectrum, FCC CFR 47, Para.
15.247(e)

PRODUCT NAME: ISP DIRECT INDOOR & OUTDOOR UNITS, Model No.: 2401-01 {indoor)
and 2401-02 (outdoor)

FCC REQUIREMENTS:

The processing gain of a direct sequence system shall be at least 10 dB. The processing gain shall be
determined from the ratio in dB of the signal-to-noise ratio with the system spreading code turned off to the
signal-to-noise ratio with the system spreading code turned on, as measured at the demodulated cutput of the
receiver.

CLIMATE CONDITION:

Standard Temperature and Humidity:

+« Ambient temperature: 23 °C
e Relative humidity: 43 %

POWER INPUT:

AC 120 V 60Hz from Elpac external switching power supply, model WRI4232.

TEST EQUIPMENT:

Advantest Spectrum Analyzer, Model R3271, S8/N: 15050203

Bird 20 dB Attenuator, 50 Ohm IN/OUT

IBM PS/1 & IBM 350 ThinkPad Host Computer{s)

Fluke RF Signal Generator, Model 6061A, Freq. range: 10 KHz - 1050 MHz.

HP 8900 RF Peak Power Meter, Measuring Frequency Range: 100 MHz - 18 GHz.

* & & & @

METHOD OF MEASUREMENT:
METHOD #1:- Jamming Margin Method

The processing gain may be measured using the CW jamming margin method. Figure 1 shows the test
configuration. The test consists of stepping a signal generator in 50 KHz increments across the passband of the
system. At each point, the generator level required to produce the recommended Bit Error Rate (BER) is
recorded. This level is jammer level. The output power of the transmitting unit is measured at the same point.
The Jammer to Signal (J/S} ratio is then calculated. Discard the worst 20% of the J/S data points. The lowest
remaining J/S ratio is used when calculating the Process Gain.

The signal to noise ratio for an ideal non-coherent receiver is calculated from:

(N Pe = /2t 125N0)

where: Pe = probability of error (BER)
(S/N)o the required signal to noise ratio at the receiver ocutput for a given

received signal quality

Ref:  Viterbi, A.J. Principles of Coherent Communications (New York: McGraw-HILL 1966), Pg.
207
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Using equation (1) shown above, calculate the signal to noise ratio required for your chosen BER. This value
and the measured VS ratio are used in the following equation to calculate the Process Gain (Gp) of the system.

Gp = (5/N)o+Mj+Lsys

Where:

(SMN)o: Theoretical signal to noise ratio required to maintain the normal operation just before the
BERappears. In real measurements the maximum error of 0.001 is allowed in an ideal system
using their modulation scheme with all codes turned off (i.e. no spreading or processing gain).

Mj: Maximum jammer to Signal Ratio that recorded at the detected BER.

Lsys: System losses such as non-ideal synchronization, tracking circuitry, non-optimal baseband

receiver filtering and etc... These losses can be in excess of 2 dB for each transmitter and
receiver pair. For the purpose of this processing gain calculation we assume a Lsys at its
minimum value of 2 dB.

Ref.: Dixon, R, Spread Spectrum Systems. (New York: Wiley, 1984)

The Signal-to-Noise Ratio (S/N) with respect to the probability of bit error for a differentially QPSK {DQPSK)
receiver in the presence of additive white Gaussian noise (AWGN) is given by Figure 4.5.1 as attached.

Ref.: Marvin Simon, Spread Spectrum Communication Handbook, page 695.
Since the CW jamming is a tone jamming, the {§/N)o for a AWGN jamming obtained from Figure 4.5.1 can be
converted to the CW jamming or tone jamming using the formula (3.97) of the Marvin Simon Spread Spectrum

Communication Handbook as follows:

(S/N),!in dB = (S/N) AN /0.8

TEST RESULTS: Conforms.
TEST PERSONNEL: Mr. Tri M. Luu, P.Eng.

DATE: Mar. 31 & Apr. 01, 1998
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Figure 1:- SETUP FOR PROCESSING GAIN MEASUREMENT
- JAMMING MARGIN METHOD
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MEASUREMENT DATA:

Page 11

Channel #4, Fc = 2411.4375 MHz

Data Rate = 1.023 Mbps (DQPSK), Medium

Chip Rate = 5.625 MHz

PN Code Length = 11 chips/symbol

6dBBW =5

MHz

(§/N)o =12 dB dB per attached Figure 4.5.1
Measured Processing Gain Gp = (S/N)o + Lsys + Mj =15+ 2 + Mj = 17 + Mj (dB)

Theoretical Caleulated Processing Gain = Chip Rate/Data rate =

Note:

| ]

» Mj=1J-P
[

5.625

MHz

= 11.0 or 10.4 dB

Jamming signal level at measured at the EUT’s receiver input: J

(1.023 Mb/s)/(2 bits/symbol)

Total Peak Power from the EUT’s Tx measured at the EUT’s Rx Input: P, = -46.7 dBm

SUMMARY OF TEST RESULTS

The following shaded boxes are discarded worst measurements (19.1% of total measurement points)

Theoretical Process Gain 10.4 dB
Minimum Measured Process 12.0 dB
Gain with discard of 19.1% of
the worst measurements
Jammer Jammer to Measured
Test Signal Freq. {BER}) System Loss | Signal Ratic | Processing Discarded
Point +-F¢ (DQPSK) (S/N)o Lsys Mj Gain Readings
(MHz2) (dB) (dB) {dB) (dB)
1 -3.5 0.00001 12 4.5 1.7 18.2
"""" - I N S B oo o & R R I R A - S DX+ S SR - -
""""" < S R O o X+ ToToT¢ N R 1 R A - S I - S - X N
‘‘‘‘‘ 7 R 1 S s o'+ o £ A N - S A W - S HR 1 ZE IR T: - R
"""" S R W S B ¥ +7o A A T~ R - S Y (- T N T 7 R
"""" - S N - S ¢ ¢ N N - - S SR - S IR T I
"""" 72 R - S oo N R - I - S A - S NN M E
"""" - (R - S R+ oToF A N - N IR - S R+ - S HRCT- % R A
"""" T R 1 R o T+ o) N A I~ S I W - S N o+ R R =X S
[ 1 B - I N o.0ogo1 T 12 T 45 1T 08 ] TTATATUTTTTTTO
”””” e s R X1+ v R A - A A - S [N /X R I I - R
""" 2 I Y s S I X I T S " - S I T IR T X I AR
""" T B E ¥ - R ¥ o1s & A R R ¥ - I - I T: I N
""" 7 Rt - e oo e R T S S R 15 2N N T % S E
""" - R - S S Y+« A T S /- S I - S R T ¥ R
"""" T S IR ¥ - S S Y+ A AN R AW S IR 6 EER I - T S
""" T 2 R & S Y 1o N AT S AW S R - IS 2 S
""" T S HRR S S S ¥+ oo A AT T - R IR /0 2 N -2
""" T S N - A o oo N T S H - Y S IR T I
"""" . B IR ¥ - S S ¥+ oo+ 1 A T R Y 5 - IR S R 7% M T
''''' 2 AR R 3-SR VY7v'v/+ . A AR I~ S I R R IR ¥ R S
""" 7 R R ¥ S R o' X A N - SR RS IR ¥ S IR - AR SRR
""" 7% T HR 3 S B0+ N Nt~ T - IR - B I X S
""" 7 S R I S S X4+ T N N - S IR - HRN B - S
""" PN I N S o 4]+ A T X D" S X - IR X R
""" 7- S ' B S "o ¢ % A T A R S N S IR X R
""" 77 R B 3 S S 17 1 A N 1 R R - S A N - S S ¥ o R I
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0.0001

0.00001

0.00001

71 ] 0.0 0.00001 12 45 33 13.2

0.00001

0.00001
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0.00001

0.00001

0.00001

~0.00001

G.00001

0.00001
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130 3.0 0.00001 12 45 1.2 177
""" Lk A X R A X1 Y T - S Y - R AT 2 N
""" {7~ IO R B X o1o/o R R I - S X D - D
""" LI N S T 10T+1v S R - R R A R % B
""" L S R T R B X oo R R 7 Y- A I R
""" LT T - (N« oo R R 2 T R R V' R
""" L= N T I X o A T - S - A 7 X 2
””” 137337 | ooooot Tz T as T T s T T e T
""" 1380 ] a4 T000000 |2 T T AT o0 T e T T
””” LT < S L T X 17 T
RV B 35 1 poooor T 127 45 T 07 |2 T
""" L X o e oo N R X R -
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Channel #6, Fc = 2419.8750 MHz

Data Rate = 2,045 Mbps (DQPSK), Wide

Chip Rate =11.25 MHz

PN Code Length = 11 chips/symbol

6dBBW=8§

.4 MHz

(S8/N)o = 12 dB per attached Figure 4.5.1
Measured Processing Gain Gp = (5/N)o + Lsys + Mj =15+ 2 + Mj = 17 + Mj (dB)
Theoretical Calculated Processing Gain

Note:

Mj = J-P,

Chip Rate/Data rate =

11.25 MHz

= 11.0 or 10.4 dB

(2.045 Mb/s)/(2 bits/symbal)

Total Peak Power from the EUT’s Tx measured at the EUT’s Rx Input; P, = -46.7 dBm
Jamming signal level at measured at the EUT’s receiver input: J

SUMMARY OF TEST RESULTS

The following shaded boxes are discarded worst measurements (17.9% of total measurement points)

Theoretical Process Gain 10.4 dB
Minimum Measured Process 10.5dB
Gain with discard of 17.9% of
the worst measurements
Jammer Jammer to Measured Discarded
Test Signal Freq. {BER) System Loss | Signal Ratio | Processing Readings

Point +/- Fe {DQPSK) {S/N)o Lsys Mj Gain

(MHz) {dB) (dB) (dB) (dB)

1 -5.0 0.000C1 12 4.5 -3.7 12.8
"""" 2 T R R o'+ A A I~ S IS I R B -3 B R
"""" K I R < T B 1oTo/+ 1 A A 1 D Yo - S NV R N [ T
"""" L L e O X+« T O e o - D
"""" - R - S /¢ S A - ¥ - O I H R E - T
"""" -2 (R - N X o4+ N N VT A /- S e N R 12 S
[ 2 A 5 O 1T [0 A 12777 P/ R - R A X B
"""" e O A T 10T o N V- - S N X - S R X~ R I
"""" < T IR - T 1o 1o A NS A A" - S B - N I 1 H
""" £ [0 T S I T 1341 A AR R ¥ S . ¥ S B 1 ¥ N
""" R T (N 4" cH R IR 1~ O (e - S R £ X R
""" £ IR ¥ - SR+ 1o A SR RO/ S - S R 3 A
"""" T R 1 S N 1o+ o A A S WS HE: ¥ S T X R
""" S e o oo e T V- S O S R - D X - R
""" 1T IR 3 T X+ o0 R N T R W - ER" W S N - B A
""" £ S O O S o+ R - - S N e R - J
"""" £ B Ao 1o T R - B - - i T - H I
""" £ S KR % 2 (R 4 7cH R IR Y- R HRRA % AR EE T S
""" £ T R S R (N s 1S R N R IS S RS- S T {1 AN EA
""" 2o 1 T B 1o E R A S A O S HRE- ¥ S A T AR

27

0.00001

12

10.5
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64 -1.9 0.00001 12
""" 65 |8 T Toooood |z T
""" 66 | 1.8 | Toooool |1z
""" 67 )T Tooooor ) 12T
""" 68 | -7 1 Toaoood ] 12
""" 69 ] Taooeot T2
""" 706 oogoot |1z
""" 77T T Teeeet T 2T
""" 72T Toedoed T 2T
“““ 73T ooget ]2 T
""" £ S S 1P S N X7 "s S R I A
"""" 75T A3 eodeet T a2
""" 76T Toeoe1 T 2
""" 77T T  eeoogr T 12T
""" 78 VT2 Teooog Ty T 12|

0.00001

0.00001

0.00001 12
0.00001 12
TTpooool T 127777
0.00001 12
" 0.00001 12
T 0.00001 12
TToo0001 | 127777
TTooooot ] 12

...........................................................................

45 6.0 10.5
4.5 6.0 10.5
""" 45 1T T s T

45 - M R E I B
45 B E I T - B
45 ¥ - T B T I S
""" L Y N A -
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0.00001

6.00001

0.60001

0.00001

0.00001

0.00001

0.00001

0.00001
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0.00001

0.00001
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Channel #18, Fc = 2464.8750 MHz

Data Rate = (0.818 Mbps (DQPSK), Narrow

Chip Rate = 4.5 MHz

PN Code Length = 11 chips/symbol

6 dB BW =4 MHz

(S/Nyo = 12 dB per attached Figure 4.5.1
Measured Processing Gain Gp = (S/N)o + Lsys + Mj =15+ 2 + Mj = 17 + Mj (dB)

Theoretical Calculated Processing Gain

2,

(=N

Chip Rate/Data rate =

4.5 MHz

(0.818 Mh/s)/(2 bits/symbol)

Total Peak Power from the EUT’s Tx measured at the EUT's Rx Input: P, =-49.9 dBm
Jamming signal level at measured at the EUT’s receiver input: J

Mj = J-P,

The following shaded boxes are discarded worst measurements (18.8% of total measurement points)

SUMMARY OF TEST RESULTS

Continued ...

Theoretical Process Gain 10.4 dB
Minimum Measured Process 10.7 dB
Gain with discard of 18.8% of
the worst measurements
Jammer Jammer to | Measured Discarded
Test Signal Freq. {BER) System Loss | Signal Ratio | Processing Readings

Point +/- Fc (DQPSK) (S/N)o Lsys Mj Gain

(MHz) (dB) (dB) (dB) (dB)

1 -2.50 0.00001 12 4.5 -1.0 15.5
"""" 2 2457717000001 ] 12 | A T A T e T
”””” 37| -240 ;000001 | A2V TTas T oA T e T T
4 ] 235 | 0.00001 | 12 45 | 00 | 165 | ]
"""" 5 1230 |0o000i ! 127 Tas Ul e T r T
6 | 225 | 000001 | 2 | 45 | 13 | 178 |
"""" 7| -z20 | 0.00001 | 12 ) 45 | 24 e |
"""" 8 | -215 | 0.00001 | 1277|745 a6 | A8 | T
"""" 9 | -240 [ oo00001 | 12 | T as | 10 | T ars YT
""" 10 | 205 | oooooi | 12| Al T 02 T e T
""" i1 | 200 | 0.0000%1 | 12 | 4AE | o4 |16 T
""" 12 ] 195 [ 000001 | 12 | 45 | A7 | 148 |
““““ 137777780 000001 T 12T e T A T 4 T
""" 14| 185 [ 000001 | 12 | A4S TTUART s T
""" 15 | -180 | oo00001 | 12 | 45 | 04 | 169 | T
""" 16| 75 [000001 | 12 | as 06 | raA T
""" 17 | 470 [ 000001 | 12 | 45 | 06 | 74T
""" 187|485 [0.00001 | 120 VT4l o T THee T
""" 19 | 160 {00000t | 12 [ 45 | o1 | 166 | |
""" 20 | <155 [ 000001 | 12 | 45 | o5 | 170 | ]
""" 21 770 000001 T2 A T e T T ra
""" 22 [ 145 [ 000001 | 12 | 45 | 06 | 174 |
|28 | 140 [ooooot | w2 | Tas 200 ] T8s ] ]

11 or 10.4 dB
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Jammer Jammer to Measured Discarded
Test Signal Freq. {BER) System Loss | Signal Ratio | Processing | Readings
Paoint +/-Fc (DQPSK) (S/N)o Lsys Mj Gain
24 -1.35 0.00001 12 4.5 1.9 18.4
""" LS N o R Yoo’ F Y A S A - S A 3 R T X A R
""" - R B T N 1o o+ & A N - R A - S s R N T- - I
""" 7 AN B 1+ TR A VX +1o/o N A R R I S R S S T R A,
""" Z< TN B T 1 B T ¢ X A A V-2 A SN -3 S N 1 ¥ E
""" 2= B SRC DE TS Y oo o & N AT - S-S IS S R T-X-T
"""" 30 [ Aos {00001 ] T2 T 48 T 30 T e T
“““““ 317 T [7Hpo T T Te00001 )T T2 T 48T T 4 24T
""" Y2 o XTI Y 1o1o o £ B E - - AN B T/ F: R
""" 33 090 TITopeooy | Tz T as T e T e T
""" . S I o T S B o o"+ 7 I A I~ R AN - S % R N & I R A
""" 357 7] o080 [ Too0061 | iz ] Tas | B ] Mol | T
""" T A v i - A1 1415 1o R A - R RN SR -7 R LA
39 -0.60 0.60001 12 4.5 -5.2 11.3

0.00001

¥

0.00001

0.00001

0.00001
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0.00001

0.00001

Jammer Jammer to Measured Discarded
Test Signal Freq, (BER) System Loss | Signal Ratio | Processing | Readings
Point +-Fc¢ (DQPSK) {S/N)o Lsys Mj Gain
67 0.80 0.00001 12 4.5 -5.2 11.3
""" B8 [ 085 iTT000601 | AR TN T AT sy T T
""" B9 [ TTTO60 T TT[TT0.00001 ] TR T T T AT T sy s T T
“““ 70 | 77Te.95 TT[TTe00001 AT T A T T T e T
""" F& R IR X R N X7 o+ & R N T R - S - S R - R
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Jammer Jammer to Measured
Test Signal Freq. {BER) System Loss | Signal Ratio Processing
Point +/-F¢ (DOPSK) {S/N}o Lsys Mj Gain
{(MHz) {dB) {dB) (dB) {dB)
23 -1.40 0.00001 15.0 2.0 2.0 19.0
24 -1.35 0.00001 15.0 20 1.9 18.9
25 1,30 0.00001 15.0 2.0 2.1 19.1
26 -1.25 0.00001 15.0 2.0 2.0 19.0
27 120 0.00001 150 2.0 2.4 19.4
28 -1.15 0.00001 15.0 2.0 2.4 19.4
""" 29 110 0.00001 15.0 2.0 2.4 19.4
T30 -1.05 0.00001 16.0 20 3.0 20.0
31 1.60 0.00001 15.0 2.0 -4 12.9
32 -0.95 0.00001 15.0 2.0 5.7 11.3
33 -0.90 0.00001 15.0 2.0 5.6 11.4
34 -0.85 T6.60001 15.0 2.0 5.2 11.8
35 -0.80 0.00001 15.0 2.0 5.6 11.4
36 075 0.00001 15.0 20 5.5 11.5
37 -0.70 0.00001. 15.0 2.0° 8.4 10:6
38 .65 0.00001 15.0 2.0 5.9 R R
39 -0.60 0.00001 15.0 2.0 5.2 11.8
40 -0 85 0.00001 15.0 20 45 125
41 -0.50 0.000G1 15.0 2.0 5.0 12.0
42 -0.45 0.00001 15.0 2.0 5.8 11.2
|43 -0.40 0.00001 i5.0 2.0 -6.3 10.7
44 -0.35 0.00001 15.0 2.0 5.6 11.4
45 -0.30 0.00001 15.0 2.0 -6.1 10.9
48 0,25 0.00001 15.0 2.0 6.8 102
47 20.20 0.00001 15.0 2.0 5.5 11.5
48 -0.18 0.00001 15.0 2.0 -4.9 12.1
) -0.10 "0.00001 15.0 2.0 47 12.3
50 -0.05 0.00007 15.0 720 4.4 12.6
51 0.00 0.00001 15.0 2.0 6.8 10.4
B2 0.05 0.00001 15.0 2.0 4.8 122
53 0.10 0.00001 15.0 2.0 45 12.5
54 0.15 0.00001 15.0 20 39 13.1
55 0.20 0.00001 15.0 2.0 4.4 12.6
56 0.25 0.00001 15.0 2.0 5.1 11.9
57 0.30 6.00001 15.0 2.0 6.5 10.5
58 0.35 0.00607 156.0 20 49 121
59 0.40 0.00001 15.0 2.0 -4.5 12.5
60 0.45 0.00001 15.0 2.0 5.3 11.7
B1 0.50 0.00001 5.0 2.0 4.5 125
62 0.58 0.000071" 15.0 2.0 6.3 10777
83 0.60 0.00001 15.0 2.0 6.5 10.5

Continued ..

Page 23
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Jammer Jammer to Measured
Test Signal Freq. {BER} System Loss | Signal Ratio Processing
Point +/-Fc (DQPSK) {(S/NYo Lsys Mj Gain
{MHz) (dB} {dB) {dB) {dB)
64 0.65 0.00001 15.0 2.0 57 11.3
65 0.70 0.00001 15.0 2.0 5.6 11.4
66 0.75 0.00001 15.0 2.0 -6.1 18,97
67 0.80 0.00001 15.0 2.0 5.2 118
68 0.85 "70.00001 15.0 2.0 5.2 11.8
69 0.90 0.000C1 15.0 2.0 5.2 11.8
70 0.95 0.00001 15.0 2.0 46 12.4
71 1.00 0.00001 15.0 2.0 4.6 12.4
72 7.08 0.00001 15.0 2.0 8.5 1638
73 1.10 0.00601 15.0 2.0 6.7 1937
74 1% ¢.00001 15.0 2.0 5.8 11.2
75 1.20 0.00001 15.0 2.0 6.6 104
76 1.2% 6.600601 15.0 2.0 70 00
77 1.30 0.00001 15.0 2.0 -6.3. 10.7
78 1.36 0.00001 15.0 2.0 -5.9 R E .
79 1.40° 0.00001 15.0 2.0 5.9 E
80 745 .00001 5.0 7.0 59 EENI
81 1750 0.00001 15.0 2.0 58 17.2
82 1.55 0.00001 15.0 2.0 5.9 111
83 1.60 0.00001 15.0 20 5.8 11.2
84 1.65 0.00001 15.0 2.0 5.7 11.3
85 1.70 0.00001 15.0 20 48 12.2
86 175 0.00001 15.0 2.0 44 12.6
87 .80 "70.00001 15.0 2.0 -4.4 12.8
88 1.85 0.00001 15.0 20 4.4 126
L) 1.90 0.00001 15.0 20 -4.4 126
90 1.95 0.00001 15.0 2.0 473 12.7
91 2.00 0.00001 15.0 2.0 5.2 11.8
a2 2.05 0.00007 15.0 2.0 3.3 13.7
93 2.10 0.00001 5.0 20 -0.8 16.2
94 2.15 0.00001 15.0 2.0 0.7 17.7
95 2.20 ©.00001 150 2.0 0.9 17.9
96 2.25 0.00001 15.0 2.0 0.9 17.9
97 2.30 0.00001 15.0 2.0 1.2 18.2
98 2.35 0.00001 15.0 2.0 1.0 18.0
99 2.40 0.00001 15.0 2.0 0.6 17.6
100 2.45 0.00001 15.0 2.0 1.0 180
101 250 0.00001 15.0 20 1.0 18.0
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InterAir Frequencizz

2/27/98

Ch. CH LO I “hip
No. | Freq.(MHz) | Freq.(MHz: | =2i2(MHz)
3 2,408.6250 1,493.6¢ 3 4.5[Narrow
4 2,411.4375 1,496,407 5.625|Medium
5 2,417.0625 1,502.06.5 - 5.625|Medium
6 2,419.8750 150487 ©  11.25|Wide
7 2,422.6875 1.507.60 © 5.625|Medium
8 2,428.3125 51330 ° 5.625{Medium
9 2,431.1250 ,516.12. " 11.25|Wide
10 2,433.9375 1.518.9537¢ 5.625|Medium
11 2,439.5625 1,504.56°° - 5.625|Medium
12 2,442.3750 1,527.37°>°  11.25|Wide
13 2,445.1875 1,530.187 " 5.625[Medium
14 2,450.8125 1.535.8125 - 5.625{Medium
15 2,453.6250 1.538.c247 11.25|Wide
16 2,456.4375 15414577 5.625|Medium
17 2,462.0625 154706 © 5 .625|Medium
18 2,464.8750 1.549.87 4.5|Narrow

4W Wideban: =5 ViHz

+

2N Nerowbar == YHz

10 CH Narrowbar- =727 ViHz

A_FREQT.Y -
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INTERAIR WIRLESS FCC ID: NUX-ISP2401
FCC REFERENCE NO.: 1696

minimum cable loss of 36 dBm (max EIRP allowed) — {22.8 dBm + 10.1 dBi] (power
delivered from indoor unit) — 17 dBi (antenna gain)= 13.9 dB.

190 mwW

Indoor Unit 10.1 dB loss cable Outdoor Unit Power Meter

This port directly connects
to antenna through 0.3 dB
loss cable

We, InterAir Wireless, confirm that the cables listed on page 7 of the test report are the
only cables that will be supplied.

3. Process Gain tests:

See Attached Discussion



