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Nemko Dallas FCC PART 15, SUBPART C
DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: 24 GHzBTSw/ 17 dBi Pane PROJECT NO.: 21 0466RUS1
Section 1. Summary of Test Results

Manufacturer: Navini Networks

Model No.: 2400-BTSwith 2400-RFS-P

Serid No.: None

Generd: All measurements ar e traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demongtrating compliance
with Part 15, Subpart C, Paragraph 15.247 for Direct Sequence Spread Spectrum devices. Radiated
tests were conducted is accordance with ANSI C63.4-1992. Radiated emissions are made on an open
aeatest Ste. A description of the test facility is on file with the FCC.

& New Submission D Production Unit

D Class |l Permissve Change & Pre-Production Unit

THIS TEST REPORT RELATESONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONSTO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE.
See " Summary of Test Data’.

NVIAD

NVLAP LAB CODE: 100426-0

Nemko Dallas Inc. authorizes the above nhamed company to reproduce this report provided it is reproduced in its entirety and for use
by the company’s employees only.

Any use which athird party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such
third parties. Nemko Dallas Inc. accepts no responsibility for damages, if any, suffered by any third party as aresult of decisions made
or actions based on this report. This report applies only to the items tested.
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Summary Of Test Data

NAME OF TEST PARA. SPEC. RESULT
NO.

Powerline Conducted Emissions | 15.207(a) 48 dB?V Complies
Minimum 6 dB Bandwidth 15.247(3)(2) >500 kHz Complies
Maximum Peak Power Output 15.247(b)(1) <1 Wait Complies
Spurious Emissions i :
(Antenna Conducted) 15.247(c) 20 dBc/100kHz Complies
Spurious Emissions (Restricted < 74 dBuV/m Peak :
Bands) 15.247(0) <54 dBuv/m Avg Complies
Peak Power Spectral Density 15.247(d) +8 dBm/3kHz Complies

Footnotes:

The MPE prediction is submitted as a separate exhibit.
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Section 2. Equipment Under Test (E.U.T.)

General Equipment Information

Frequency Band: [ ] 902 -928 MHz

X 2400 — 2483.5 MHz (2.4035 to0 2.4775 GHz)
[ ] 5725 - 5850 MHz

Channel Spacing 250 kHz

User Frequency Adjustment: Software controlled
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Description of Operation and Approval Notes

The EUT is part of ahigh speed wirdess LAN system. Then transmitter uses Direct Sequence Spread
Spectrum techniques.

The antenna for this product is mounted on afixed outdoor structure. The antenna consists of multiple
radiating eements fed by multiple transmitters. The antenna system uses beam-forming techniques to
optimize the efficiency and coverage of the system.

The following points were agreed between the manufacturer and the FCC for the approva of this
equipment under 15.247 rules.

1. Theindividud transmitters in the system will be subject to the technical requirements set forth in
Section 15.247;

2. Section 15.31 will not apply;

3. The system will be considered "point to point™ under Section 15.247(b)(3)(i) and (iii);

Totd antenna gain per transmitter will be computed as the sum of (a) the actud gain of the

antenna used, and (b) the beam-forming gain (18dBi) of the system determined by the formula

2010g10 N, where N isthe number of trangmittersin the array; and

5. The peak output power for each transmitter will be reduced per Section 15.247(b)(3)(i) based
on the total antenna gain, however, a"phase coherence loss' correction factor of 2dB for the 8
transmitter array will be subtracted from this reduction.

e

Example:

In accordance with the foregoing, the peak output power of each transmitter in the Navini beam-forming
array will be reduced as follows for the 17dBi antenna system:

Totd antennagain(17 + 18) 35dB
Free gain per 15.247(b)(3) - 6dB
Gain subject to power reduction 29dB

Power reduction per 15.247(b)(3)(i)  9.66dB
Correction for coherenceloss -2dB

Totd reduction in transmitter power  7.66dB

This agreement is summarized in correspondence submitted with the application for equipment gpprova.
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Nemko Dallas

EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane

FCC PART 15, SUBPART C
DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

PROJECT NO.:

2L 0466RUS1

System Diagram

BTS

17 dBi
Panel
Antenna
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Nemko Dallas FCC PART 15, SUBPART C
DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: 2.4 GHzBTSw/ 17 dBi Pand PROJECT NO.:  2L0466RUS1
Section 3. Powerline Conducted Emissions

NAME OF TEST: Powerline Conducted Emissons PARA. NO.: 15.207(a)
TESTED BY: David Light DATE: 9/6/2002

Test Results: Complies.

M easur ement Data: See attached plots.

Measurement Uncertainty: +/- 1.7 dB
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Test Data— Powerline Conducted Emissions

Dallas Headquarters:
802 N. Kealy

Nembco il X 3057

Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas. Inc

Data Plot POWERLINE CONDUCTED
Page-+ of 2 Complete, X
Job No.: 2L0466R Date—9/6/02 Preliminarye—
Specification:  15.207 Temperature(°C); 24
Tested By: David Light Relative Humidity(%) 40
E.U.T. 2.4GHz BTS
Configuration: IXEULL POWER AT 8 PORTS - POWERED WITH HP DC POWER SUPPLY
Sample Number; 1
Location: —lab4 RBW:10kHz Measurement
Detector Type: Peak VBW: 10 kHz Distance; \A m
HrestEgutpment—
JAntenna: LIS.N:. 703
Pre-Amp: Cable #1: 1112
Filter: —_—108 Cable#2.e 1034
Receiver: 1036 Cable #3;
|Attenuator #1 Cable #4:
|Attenuator #2: Limiter: 674
|Additional equipment used:
Measurement Uncertainty: +-1.7dB
Marker 1 L1111 RBW 0 KAz RF ATI 10 dB
Ref Lvl 42 BE dBpVv VBW 10 kH=z
97 dBuv 12.648980B00 MH=z SWT 740 ma Umit dBuv
97,
10 QB| QfF faet 3

=1

ag

70

B0

SD

D1 48 [dBuV

40

20 W’““M WW § NA il J«’A*«MMNL I ——

1D
D
-3l
Start 450 kHz 2.955 MHz/ Stop 30 MHz
Dm t=: OB .S5ER . 2002 16:05:27
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Nemko Dallas

EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane

FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
PROJECT NO.:  2L0466RUS1

Test Data— Powerline Conducted Emissions

NMemko

Nemkao Dallas_Inc

Dallas Headquarters:

802 N. Kealy

Lewisville, TX 75057
Tel: (972) 436-9600

Fax: (972) 436-266

7

Data Plot POWERLINE CONDUCTED
Page-2- of 2
lJob No.: 2L0466R Date: 9/6/02
Specification: ~ 15.2 Temperature(°C): 24
Tested By: David Light Relative Humidity(%) 40
E.U.T. 2.4 GHz BTS
Configuration: IX FULL POWER AT 8 PORTS - POWERED WITH HP DC POWER SUPPLY
7 ravker 1 [T L] RBI 1T KH=Z RF Q&tt T dB
‘@Ref Lvl1 42 .50 dBuV VBUW 10 kKH=z
97 dBuV 12.64893800 MH=z ST 740 ms Whit dBwVv
97
10 dB| Oftset -
=]
=]
7D
6D
5D—Di 48 dBuV
1
an T
20 s x““ 1l 'l
I.A.MN m {{.. .»Al/\l N 1| I "
20 MMMMV o || N R L AWAA LT WA
10
D
-3
Start 450 kH=z 2.955 MHz~, Stop 30 MHz
bate: O6.SEP. 2002 1B'0B:28
Notes: L2
Peak measurement meets OP limit of 48 dBuV
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.: 2L 0466RUSL

Photos — Powerline Conducted Emissions
Front
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.: 2L 0466RUSL

Side
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Nemko Dallas FCC PART 15, SUBPART C
DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: 24 GHzBTSw/ 17 dBi Pand PROJECT NO.:  2L0466RUS1
Section 4. Minimum 6 dB Bandwidth

NAME OF TEST: Minimum 6 dB Bandwidth PARA. NO.: 15.247(a)(2)
TESTED BY: David Light DATE: 9/9/2002
Test Results: Complies.

M easur ement Data: See 6 dB BW plot
Mesasured 6 dB bandwidth: 5MHz

Measurement Uncertainty: +/- 1.7 dB
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Nemko Dallas

FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane

PROJECT NO.:

2L 0466RUS1

Plots - 6 dB Bandwidth

@ Nemko

Nemko Dallas, Inc

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot Spurious Emissions at Antenna
Page-1-of 3 Complete X
Job No.: 2L0466R Date—____9/9/02 Preliminary:
Specification: 15.207 Temperature(°C): 24
Tested By: David_Light Relative Humidity(%) 40
E.U.T. 24 GHZ BTS
Configuration:  IX FULL POWER
Sample Number: 1
Location: Lab4 RBW:_100 kHz Measurement
Detector Type: __Peak VBW: 100kHz Distance,__________m
Test Equipment
JAntenna: Directional Coupler:
Pre-Amp: Cable #1; 1045
Filter: Cable #2;
Receiver: 1036 Cable #3:
|Attenuator #1 1465 Cable #4;
|Attenuator #2: Mixer:
|Additional equipment used:
Measurement Uncertainty: +-1.7 dB
% Marker 1 V111 RBUW 100 kHz R¥F Attt I0 dB
Ref Lwv! -3 .45 dBm VBW 100 kHz
10 dBm 2.43B046D08 BGH=z SWT 5 ms Urmit dBm
10
21.1 dBb Oftset Y1 |ITA] -3|.46 dBm A
2 .43804E08 GHZz
5 ~TITTTI] .53 ab
o u‘r \"b
R i
-5
-10
-15 I
-20 / \
-25 } \
-35
—-40
Center 2.44 GHz 1 MRz~ Span 10 MHz
bate: D9.SEP.20D02 10:31:03
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Plots - 6 dB Bandwidth

Dallas Headquarters:

802 N. Kealy
e m o Lewisville, TX 75057
Tel: (972) 436-9600

Fax: (972) 436-2667
Nemkao Dallas_Inc

Data Plot Spurious Emissions at Antenna
Page-2- of 3
Job No.: 2L0466R Date: 9/9/02
Specification: ~ 15.2 Temperature(°C): 24
Tested By: David Light Relative Humidity(%) 40
E.U.T. 2.4 GHZ BTS

Configuration: IX EULL POWER

Q%?> Marker 1 L[T1] RBW 100 KMz _ RF ALX 10 dB
Ref Lvl -2.94 dBm VBW 100 kHz
10 dBm 2.4D004509 GHz SUT 5 ma Untt dBm
" 2t.1 §B otredt vi{rT1d -2[.94 dBm| s
2.4D004E09 GHz
B AT LTI <. 25 o8

4.3803981H64 MHz

[

-1D

. 4
|
|
|
|

| |
oo bl MMUMM} wd\m thAum\iMMM.

UV

-4D
Center 2.4D25 GHz 1 MHz, Span 10 MHz
bate: 09 .5EP.2002 11:25:48
Notes: Lower Band
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Plots - 6 dB Bandwidth

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Nemkao Dallas _Inc

Data Plot Spurious Emissions at Antenna
Page-3-of 3

[Job No.: 2L0466R Date: 9/9/02

Specification: 15.207 Temperature(°C): 24

Tested By: David Light Relative Humidity(%) 40

E.U.T. 2.4 GHZ BTS

Configuration:  IX EFULl POWER

7 Markerr T L[T1] RBH TOO KHZ RF tt O a5
\@Ref Lvl -85.54 dBm VBW 100 kH=z
10 dBm 2 _ 47502505 GH=z SUT 5 ma Unit dBm
10
21.1 ¢B Offset vi 111 -5[.54 dBm|
2 .47502E05 EHz

[9)]

AL [CTTT -6 dB

o M A A’ﬂhu rJﬂ WA 5 4.92985872 MHz
l vy Ty \/‘MW

[ [
-1D

-25

~3Ew“, - -
-40 h‘
Camter 2.4773 GHz 1 MHz- Span 10 MHZz
bate: 03 .5EP.20D2 13:17:01
Notes: High channel
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Nemko Dallas

FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane

PROJECT NO.:  2L0466RUS1

Section 5. Maximum Peak Output Power

NAME OF TEST: Maximum Peak Output power

TESTED BY: David Light

PARA. NO.: 15.247(b)(1)

DATE: 9/9/2002

Test Results: Complies.
M easurement Data:
Frequency Antenn | Manufactur Peak Gain E.l.R.
(MH2) aType er Output (dBi) P.
Power (dBm)
(dBm)
2440.5 Panel Navini 22.3 17 39.3
2403.5 Panel Navini 22.3 17 39.3
24775 Panel Navini 22.3 17 39.3

The supply voltage was varied +/- 15% with no effect on output power.

Equipment Used:  1029-1030-1477

+/- 0.7 dB

Measurement Uncertainty:
Temperature: 24 C
Rdative Humidity: 40 %
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Nemko Dallas FCC PART 15, SUBPART C
DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: 2.4 GHzBTSw/ 17 dBi Panel PROJECT NO.:  2L0466RUS1
Section 6. RF Exposure

NAME OF TEST: RF Exposure PARA. NO.: 15.247(b)(4)
TESTED BY: DATE:

Test Results: Complies.

Note - Refer to separate exhibit.
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Nemko Dallas FCC PART 15, SUBPART C
DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: 2.4 GHzBTSw/ 17 dBi Panel PROJECT NO.:  2L0466RUS1
Section 7. Spurious Emissions (conducted)

NAME OF TEST: Spurious Emissions (conducted) PARA. NO.: 15.247(c)
TESTED BY: David Light DATE: 9/9/2002
Test Results: Complies.

M easur ement Data: See attached plots.

Measurement Uncertainty: +/- 1.7 dB
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Nemko Dallas FCC PART 15, SUBPART C
DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:

2L 0466RUS1

Test Plots — Spurious Emissions at Antenna Terminals

802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Nemko Dallas, Inc

Dallas Headquarters:

Data Plot Spurious Emissions at Antenna
Page-1-of 4 Complete X
Job No.: 2L0466R Date—__9/9/02 Preliminary:
Specification: 15.247 Temperature(°C): 24
Tested By: David_Light Relative Humidity(%) 40
E.U.T.: 2.4 GHZ BTS

Configuration:  IX FULL POWER
Sample Number:

Location: __lab4 RBW: 100kHz Measurement

Detector Type: ___Peak VBW: 100kHz Distance,___________m
HrestEegtpment—

JAntenna: Directional Coupler:

Pre-Amp: Cable #1; 1045

Filter: Cable #2;

Receiver: 1036 Cable #3:

|Attenuator #1 1465 Cable #4;

|Attenuator #2: Mixer:

|Additional equipment used:

Measurement Uncertainty: +-1.7 dB
% Markar 1 [111 RBHW 10D kHz R¥F Att 10 dB
Ref Lv] 2.87 dBm VBW 100 kHz
10 dBm 2.3947BH58 GHz SWT B = Urnit dBm
10
21{1 HB Of feet Y1 |[TA] 2.7 dBm -
Y 2.38478B88 GHz
a AT TTI] —HZ. 6T db
13.17835E71 GH=z
~10
-20
-30
—-40
1
_60 A
-B0
=70
-a0
—an
Etart 1 GHz 2.4 GHz~ Stap 25 BGHz
bate: oe.SEFP.2002 14:11:189
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Test Plots — Spurious Emissions at Antenna Terminals

Dallas Headquarters:

802 N. Kealy
Nembko
Tel: (972) 436-9600
Fax: (972) 436-2667

Nemkao Dallas_Inc

Data Plot Spurious Emissions at Antenna
Page-2-of 4
Job No.: 2L0466R Date: 9/9/02
Specification: ~ 15.2 Temperature(°C): 24
Tested By: David Light Relative Humidity(%) 40
E.U.T. 2.4 GHZ BTS

Configuration: IX EULL POWER

7 Delta { [T1] REBWN TO0 RAZ RF ALt 0 48§
‘@Ref Lvl -62.95 dB VBUW 10D KHz
10 dBm 11 .E392785E GHz SWT B s Unlit dBm
10
21.1 0B Offeget v1lrTLa 2L55 dBm
Y 2.39478R58 GHz
D ~TITT ] —HZ[ O5 a5
i1 _.E3927¢B56 GHz
-10
-20
-an
—40
an L
WWWWWWMMWW "Wl
-60
-7D
-80
-80
Start 1 BHz 2.4 GHz, Stop 25 GHz
Data: 05.SEP.2D02 11:27:59
Notes:

Marker 1 indicates carrier - marker 2 indicates highest out of band emission
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Test Plots — Spurious Emissions at Antenna Terminals

Dallas Headquarters:
802 N. Kealy

Nemko
Tel: (972) 436-9600

Fax: (972) 436-2667

Nemkao Dallas_Inc

Data Plot Spurious Emissions at Antenna
Page-3-of 4
lJob No.: 2L0466R Date: 9/9/02
Specification: 15.247 Temperature(°C): 24
Tested By: David_Light Relative Humidity(%) 40
E.U.T. 2.4 GHZ BTS
Configuration:  IX FUIl POWER
Y%%> Delta 1 [T11] RBW IO KHZ R¥ ALt 2T dB
Ref Lvli 38.40 dB VBHW 100 kH=z
2D dBm 2.38671343 MHz SWT 5 me Unit dBm
20 21.1 dB Offset w1 |[[T1] —34|.47 aBm -
2.40000000 GH=z
10 L AT |[TTT] 30,40 dB
2.35E71343 MH=z
- - AmbM AV I LR
[ NV Y Yy K

. | |
| |

N » WMNMMN\WW
"

-B0
-60
-70
_an
Center 2.4 GHz 1.8 MHz~, Span 16 MHz
bata: 09.SEP.2002 12:1D:35
Notes: Lowest channel 2403.5 Center frequency
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Test Plots — Spurious Emissions at Antenna Terminals

Dallas Headquarters:
802 N. Kealy

Tel: (972) 436-9600

Fax: (972) 436-2667

Nemkao Dallas_Inc

Test Plot: Spurious Emissions at Antenna
Page4-of 4

lJob No.: 2L0466R Date: 9/9/02

Specification: 15.247 Temperature(°C): 24

Tested By: David_Light Relative Humidity(%) 40

E.U.T. 2.4 GHZ BTS

Configuration:  IX EFUIl POWER

7 Delta 1 (V1] RBW 00 RHZ RF ALt >0 dB
‘@Ref Lvl -44.33 dB vVBW 100 kHz
20 dBm 4. 13627258 GBH=z SWT B8 a unlt dBm
20
21.1 dB Offaet =
10
1
L 4
D
-10
-2D
-30f
4Dp !

=50
o)
=70}
-ank
Start 1 GH=z 2.4 GHz~- Btop 25 GHz
late: 039.5EP.2002 13:15:05
Notes: High channel
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Nemko Dallas

FCC PART 15,

SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane

PROJECT NO.:

2L 0466RUS1

Section 8. Spurious Emissions (radiated)

NAME OF TEST: Peak Power Output

TESTED BY: David Light

PARA. NO.: 15.247 (c)

DATE: 9/12/2002

Test Results: Complies.
M easurement Data: See attached table.
Duty Cycle Calculation:

Duty Cycle correction factor(dB) = 20 log (rfon in ms/200ms)

Measurement Uncertainty: +/- 0.7 dB
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Test Data— Radiated Emissions

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600

Nemko

Nemko Dallas Fax: (972) 436-2667

Radiated Emissions in Restricted Bands of

Paget of 2
lJob No.: 2L0466R Date:9/12/02
Specification: 15.247 Temperature(*QQ4
Tested Davidlight _ Relative 40
E.U.T.: 24 GHZ
Configuration: — Txfull power with full antenna array - Panel
Sample 1
Location: AC1 RBW 1 MHz for PEAK and
Detector —ee VBW: 1 MHz PEAK / 10 HZ

FestEquprent—

JAntenna: 1304 Directional —#NIA
Pre-Amp: 1016 Cable _1484
Filter: —2N/A Cable _1485
Receiver: 1036 Cable _#N/A
Attenuator  _#N/A__ Cable _#N/A
JAttenuator —H#N/A Mixer:—_ZN/A
JAdditional
lequipment
Measuremen

Uncertainty: £/ 7dB

Frequency | Meter | Antenna| Cable Prg—Amp Corrected Limit Delta
(GHz) Reading| Factor | Loss |Gain (dB] Reading (@Buvim)|  (dB) Comment
(dBuV) (dB) (dB) (dBuV/m)
Tx at 2.4775 GHz
24835 254 28.2 3.1 0 56.7 74 -17.3 |Peak reading-Horizontal
2.4835 17.8 28.2 3.1 0.0 49.1 54 -4.9 |Average reading-Horizontal
4.9573 36.2 33.8 4.3 29.6 44.7 54 -9.3 |Peak reading-Horizontal
7.4324 354 36.2 5.3 34.1 42.8 54 -11.2 |Peak reading-Horizontal
12.387 37.3 39.9 7.3 32.7 51.8 54 -2.2 |Peak reading-Horizontal
2.4835 28 28.2 3.1 0 59.3 74 -14.7 |Peak reading-Vertical
2.4835 19.4 28.2 3.1 0 50.7 54 -3.3 |Average reading-Vertical
4.9573 37.4 33.8 4.3 29.6 45.9 54 -8.1 |Peak reading-Vertical
7.4324 38.5 36.2 5.3 34.1 45.9 54 -8.1 |Peak reading-Vertical
12.3874 37.2 39.9 7.3 32.7 51.7 54 -2.3 |Peak reading-Vertical
Tx at 2.4405 Ghz
4.881 36.5 33.5 4.3 29.9 44.4 54 -9.6 |Peak reading-Vertical
7.3215 35 36.1 5.2 34.2 42.1 54 -11.9 |Peak reading-Vertical
12.2025 37.4 40.0 7.3 33.0 51.7 54 -2.3 _|Peak reading-Vertical
4.881 36.8 33.5 4.3 29.9 44.7 54 -9.3 |Peak reading-Horizontal
7.3215 35.6 36.1 5.2 34.2 42.7 54 -11.3 |Peak reading-Horizontal
12.2025 33.9 40.0 7.3 33.0 48.2 54 -5.8 |Peak reading-Horizontal
Tx at 2.4035 GHz
4.8070 36.8 33.3 4.2 30.1 44.2 54 -9.8 |Peak reading-Horizontal
12.0175 37.1 40.0 7.3 33.5 50.9 54 -3.1 _|Peak reading-Horizontal
4807 36.6 33.3 4.2 30.1 44.0 54 -10.0 |Peak reading-Vertical
12,0175 37.7 40.0 7.3 335 515 54 -2.5 |Peak reading-Vertical
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Radiated Photographs (Worst Case Configuration)
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Radiated Photographs (Worst Case Configuration)
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Nemko Dallas FCC PART 15, SUBPART C
DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: 24 GHzBTSw/ 17 dBi Pand PROJECT NO.: 2L 0466RUS1
Section 9. Peak Power Spectral Density

NAME OF TEST: Peak Power Spectra Density PARA. NO.: 15.247(d)
TESTED BY: David Light DATE: 9/9/2002
Test Results: Complies.

M easur ement Data: See attached plots.

Measurement Uncertainty: +/- 1.7 dB
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Test Plots — Spectral Density

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Nemko Dallas, Inc

Nata Plot Peak Power Spectral
Page-1-of 3 Complete X
Job No.: 2L0466R Date—____9/9/02 Preliminary:
Specification: 15.247 Temperature(°C): 24
Tested By: David_Light Relative Humidity(%) 40
E.U.T. 24 GHZ BTS
Configuration:  IX FULL POWER
Sample Number: 1
Location: Lab4 RBW: 3 kHz Measurement
Detector Type: __Peak VBW: 3kHz Distance,___________m
HrestEegtpment—
JAntenna: —_— Directional Coupleri________
Pre-Amp: —_— Cable #1;_____1045
Filter: Cable #2;
Receiver: 1036 Cable #3:
|Attenuator #1 1465 Cable #4;
|Attenuator #2: Mixer:

|Additional equipment used:

Measurement Uncertainty: +-1.7 dB
£ Marker 1 [T111 RBH 3 kHz RF ATt 20 dB
Ref Lvl -10.13 dB8m VB 3 kHz
20 dBm 2.44115331 GH=z ST 1700 s Unit dBm
20
21.1 PB Of fabt
1U—Dl B dBm
u]
1
-10 ¥

i P N WW\VWWW I

u

=_/—"
—

I
_— |

-B0

Center 2.4405 GHz 400 kHz/ Span 4 MHz
late: 09.SEF.2002 11:03:21
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Test Plots — Spectral Density

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Nemkao Dallas_Inc

Data Plot Peak Power Spectral
Page-2- of 3
Job No.: 2L0466R Date: 9/9/02
Specification:  15.2 Temperature(°C): 24
Tested By: David Light Relative Humidity(%) 40
E.U.T. 2.4 GHZ BTS
Configuration: IX EULL POWER
Z Marker L [T 1] RBW X RHZ RF ATt 20 o8
‘@Ref Lvl -9.76 dBm VBW 3 kHz
20 dBm 2.40315331 BH=z SWT 17D0 s Unilt dBm
2D
21.1 gB Offset =
1D D1 A dBm
D
1
-20 \{ \f \\j /,'/
—30f ] L U
—40f
-5Df
o)
-7Dft
—-B0L
Corntor 2,4025 EHz 400 kH=z-~ Spen 4 MHz
Date: 09.5SEF.2002 12:01:02
Notes: Lower band
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

Test Plots — Spectral Density

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Nemkao Dallas _Inc

Data Plot Peak Power Spectral
Page-3-of 3
[Job No.: 2L0466R Date: 9/9/02
Specification: 15.247 Temperature(°C): 24
Tested By: David Light Relative Humidity(%) 40
E.U.T. 2.4 GHZ BTS

Configuration:  IX EFULl POWER

7 MRrker L L[T1) RBW 3 KHZ RF Att 20 aB
‘@Rsf Lvl -9 .79 dBm VBW 3 kH=z
20 dBm 2.47b62224 GH=z SWT 1700 a Uit dBm
20

21.1 @8 OFfmgt

s ]

—D1 & dBm

L Y W R Y

|
W
j=]
=
o |
— |

Center 2.4775 GHz 400 kH=z, Span 4 MHz

Dat= - O9.5EP. 2002 13:13:12

Notes: Highest channel
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Nemko Dallas

FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: 24 GHzBTSw/ 17 dBi Pand PROJECT NO.: 2L 0466RUS1
Section 10. Test Equipment List
Nemko 1D Description Manufacturer Serial Number | Calibration | Calibration
Model Number Date Due
1036 SPECTRUM ANALYZER ROHDE & SCHWARZ 830844/006 12/18/01 12/19/03
FSEK30
1465 10 db Attenuator DC 8.0 Ghz Midwest Microwave NONE CBU N/A
292/10db
1045 CABLE 2m Astrolab Inc. N/A CBU N/A
32027-2-29094-72TC
1304 HORN ANTENNA ELECTRO METRICS 6151 07/30/01 07/31/03
RGA-60
1016 Pre-Amp HEWLETT PACKARD 2749A00159 07/15/02 07/15/03
8449A
1484 Cable 2.0-18.0 Ghz Storm N/A 07/15/02 07/15/03
PR90-010-072
1485 Cable 2.0-18.0 Ghz Storm N/A 07/15/02 07/15/03
PR90-010-216
758 HIGH PASS FILTER SOLAR 197 07/18/01 07/18/02
7930-5.0
703 LISN Schwarz Beck 8020350 08/09/02 08/09/03
8020
1112 Cable 1.1m KTL 0 03/05/02 03/05/03
RG223
1534 CABLE, 9M KTL NA 08/06/02 08/06/03
RG223
674 LIMITER HP 3107A02200 CBU N/A
11947A
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

ANNEXA - TEST DETAILS
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

| NAME OF TEST: Powerline Conducted Emissons PARA. NO.: 15.207(a) |

Minimum Standard: The R.F. that is conducted back onto the AC power line on any
frequency within the band 0.45 to 30 MHz shdl not exceed 250?V
(48 dB?V) across 50 ohms.
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

| NAME OF TEST: Minimum 6 dB bandwidth PARA. NO.: 15.247(3)(2)

Minimum Sandard: The minimum 6 dB bandwidth shall be a |east 500 kHz

Page 35 of 44



Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

| NAME OF TEST: Maximum Peak Output Power PARA. NO.: 15.247(b)(1)

Minimum Standard: The maximum peak output power shdl not exceed 1 watt.

If transmitting antennas of directiond gain greater than 6 dBi are used,
the power shdl be reduced by the amount in dB that the directiona gain
of the antenna exceeds 6 dBi.

Systems operating in the 2400-2483.5 MHz band that are used
exclusvely for fixed, point to point operation may employ transmitting
antennas with directiond gain greater than 6 dBi provided the maximum
peak output power isreduced by 1 dB for every 3 dB that the
directiond gain of the antenna exceed 6 dBi.

Systems operating in the 5725 — 5850 MHz band that are used
exdusvdy for fixed, point-to-point operation may employ transmitting
antennas with directiond gain greater than 6 dBi without any
corresponding reduction in transmitter peak output power.

Direct Measurement Method For Detachable Antennas:
If the antenna is detachable, a peak power meter is used to measure the power output with the
transmitter operating into a 50 ohm load. The dBi gain of the antenna(s) employed shall be reported.

Calculation Of EIRP For Integral Antenna:
If the antenna is not detachable from the circuit then the Pesk Power Outpuit is derived from the pesk

radiated field strength of the fundamental emission by using the plane wave relation GP/4? R2 = E2/120
? and proceeding asfollows:

p 7 ER: o E?F
* 3G * 306G

where,

P = the equivaent isotropic radiated power in watts

E = the maximum measured field strength in V/m

R = the measurement range (3 meters)

G = the numeric gain of the transmit antennain reation to an isotropic radiator
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Nemko Dallas

FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane

PROJECT NO.:

2L 0466RUS1

The RBW of the spectrum andyzer shall be set to a vaue greeter than the measured 6 dB occupied

bandwidth of the E.U.T.
Number of channels tested:
Tuning range Number of channels tested Channd location in band
1 MHz or less 1 midde
1to 10 MHz 2 top and bottom
more than 10 MHz 3 top, middle, bottom
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Nemko Dallas FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

| NAME OF TEST: RF Exposure PARA. NO.: 15.247(b)(4)

Minimum Standard: Systems operating under the provisions of this section shdl be operated
in amanner that ensures the public is not exposed to radio frequency
energy levesin excess of the Commisson’s guiddines stipulated in
1.1307(b)(1) of CFR 47.
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Nemko Dallas

FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane

PROJECT NO.:

2L 0466RUS1

| NAME OF TEST: Spurious Emissions(conducted)

PARA. NO.: 15.247(c)

Minimum Standard:

In any 100kHz bandwidth outside the frequency band in which the
transmitter is operating, emissons shall be at least 20 dB below the
fundamenta emisson or shdl not exceed the following field strength
limits Emissonsfdling in the restricted bands of 15.205 shadl not
exceed the following fidd strength limits:

Frequency Field Strength Field Strength
(MH2) (?VIm @ 3m) (dB @ 3m)
30-88 100 40.0
88 - 216 150 435

216 - 960 200 46.0

Above 960 500 54.0

THE SPECTRUM IS SEARCHED TO THE 10th HARMONIC OF THE HIGHEST
FREQUENCY GENERATED IN THE EUT.

M ethod Of M easur ement:
30 MHz - 10th harmonic plot

RBW: 100 kHz
VBW: 300 kHz
Sweep: Auto
Display line: -20 dBc

Lower Band Edge

RBW: At least 1% of span/div.

VBW: >RBW

Span: As necessary to display any spurious at band edge.

Sweep: Auto

Center Freguency: 902 MHz, 2400 MHz, or 5725 MHz

Marker: Peak of fundamental emission
Marker ?: Peak of highest spurious level below center frequency .

Upper Band Edge

RBW: At least 1% of span/div.

VBW: >RBW

Span: As necessary to display any spurious at band edge.
Sweep: Auto

Center Frequency: 928 MHz, 2483.5 MHz, or 5850 MHz
Marker: Peak of fundamental emission

Marker ?: Peak of highest spurious level above center frequency.

Number of channels tested:

Tuning range

Number of channelstested

Channel location in band

1 MHz or less 1 middle
1t010 MHz 2 top and bottom
more than 10 MHz 3 top, middle, bottom
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Nemko Dallas

EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane

FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

PROJECT NO.:

2L 0466RUS1

NAME OF TEST: Radiated Spurious Emissons

PARA. NO.: 15.247(c)

Minimum Standard:

In any 100kHz bandwidth outside the frequency band in which the
transmitter is operating, emissons shdl be a least 20 dB below the
fundamenta emisson or shdl not exceed the following field strength

limits

Emissonsfalling in therestricted bands of 15.205 shall not exceed the following field strength

limits:
Frequency Field Strength Field Strength
(MH2) (?VIm @ 3m) (dB @ 3m)
30- 88 100 40.0
88 - 216 150 435
216 - 960 200 46.0
Above 960 500 54.0
THE SPECTRUM WAS SEARCHED TO THE 10th HARMONIC
15.205 Restricted Bands
MHz MHz MHz GHz
0.09-0.11 16.42-16.423 399.9-410 45-5.25
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-95
6.125-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2655-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 Above 38.6
13.36-13.41 1718
Number of channels tested:
Tuning range Number of channelstested Channel location in band
1 MHz or less 1 middle
1to 10 MHz 2 top and bottom
more than 10 MHz 3 top, middle, bottom
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Nemko Dallas

FCC PART 15, SUBPART C
DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane PROJECT NO.:  2L0466RUS1

| NAME OF TEST: Transmitter Power Density PARA. NO.: 15.247(d)

Minimum Sandard:

Method Of M easur ement:

Note:

The transmitted power density averaged over any 1 second
interval shal not be greater than +8 dBm in any 3 kHz bandwidth.

The spectrum analyzer is st asfollows

RBW: 3kHz

VBW: >3 kHz

Span: => measured 6 dB bandwidth

Sweep: Span(kHz)/3 (i.e. for aspan of 1.5 MHz the swveep rate is
1500/3 = 500 sec.

LOG dB/div.: 2dB

For devices with spectrum line spacing =< 3 kHz, the RBW of the
andyzer is reduced until the spectrd lines are resolved. The
measurement data is normdized to 3 kHz by summing the power
of dl theindividua spectrd lineswithin a3 kHz band in linear
power units.

For Devices With Integral Antenna:

For devices with non-detachable antennas, the received field strength is peaked and the spectrum
andyzer is set as above. The pesk emisson leve is then measured and converted to afield strength by
adding the gppropriate antenna factor and cable loss. This fiedd strength is then converted to an
equivalent isotropic radiated power using the same method as described for Peak Power output.

Number of channdls tested:

Tuning Range Number Of Channels Tested Channél Location In Band
1 MHzor Less 1 Midde
1to 10 MHz 2 Top And Bottom
More Than 10 MHz 3 Top, Middle, Bottom
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DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
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ANNEX B - TEST DIAGRAMS
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FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane

PROJECT NO.:  2L0466RUS1

Test Site For Radiated Emissions

0.8 METER

E.U.T.

3 METERS

SEARCH ANTENNA

NON-CONDUCTING
<<—— TURN-TABLE

VARIABLE
SEARCH
HEIGHT (1 TO 4
m)

Conducted Emissions

E.U.T.

L.I.S.N.

TO TESTRECBWVER/SPECTRUM
ANALYZER. A high-pass filter and
LNA is necessary to measure to the
limits of 15.209.

SPECTRUM

SHIELDED ROOM

ANALYZER OR
TEST RECEIVER
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FCC PART 15, SUBPART C

DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: 24 GHz BTSw/ 17 dBi Pane

PROJECT NO.:  2L0466RUS1

Peak Power At Antenna Terminals

EUT

Attenuator Power Sensor

Peak Power Meter

Minimum 6 dB Bandwidth
Peak Power Spectral Density
Spurious Emissions (conducted)

E.U.T. Attenuator

Spectrum
Analyzer
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