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Title: Test on Point-to-point wireless bridge Outdoor Unit with two various antennas
 Name: BreezeNET-B Model: BU-B14/28/D & RB-B14/28/D

Order placed by: Alvarion Ltd.

Address: 21A Habarzel str, Tel-Aviv, 69710, Israel

Sample for test selected by:  The orderer

The date of test: 15/07/2003

Description of Equipment Point-to-point wireless bridge Outdoor Unit with two
Under Test (EUT): various antennas

Name: BreezeNET-B

Model: BU-B14/28/D & RB-B14/28/D

Manufactured by: Alvarion Ltd.

Reference Documents:

% CFR 47 FCC: Rules and Regulations; Part 15. “Radio frequency devices”;
Subpart C: “Intentional radiators” (2002)

Test Results:

<> The EUT meets the following requirements of CFR 47 FCC Part 15 Subpart C:
- Spurious radiated emission Sec.15.209
- Radiated emissions in restricted bands 15.205.

This Test Report contains 19 pages This Test Report applies only to the specimen tested and may not

and may be used only in full. be applied to other specimens of the same product.
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1 Scope

This test report contains results of spurious emissions and emission in restricted bands,
performed on BreezeNET-B Outdoor Unit, with two various Uni-Directional antennas,
according to the relevant requirements of CFR 47 FCC Part 15 Subpart C.

2 EUT description

2.1 tconfiguration:
EUT #1: Point-to-point wireless bridge ODU with
Uni-Directional antenna UNI-28-4 P/N 858109 Type: Planar Array

EUT #2: Point-to-point wireless bridge ODU with
Uni-Directional antenna UNI-28-5.8 P/N 872811 Type: Parabolic.

3 Test specification, Methods and Procedures

R/

% CFR 47 FCC: Rules and Regulations; Part 15. “Radio frequency devices”;
Subpart C: “Intentional radiators” (2002)

% ANSI C63.4-1992: "American National Standard for Methods of Measurement of Radio-
Noise Emissions from Low-Voltage Electrical and Electronic
Equipment in the range of 9 kHz to 40 GHz".

4 Measurements, examinations and derived results

4.1 Location of the Test Site:

The tests were conducted in the EMC laboratory of the Standards Institution of Israel in
Tel-Aviv .

4.2  Test condition:
Temperature: 22 °C, Humidity: 55 %
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4.3 Radiated emission test - spurious:

431 Requirements:
The radiated emission shall not exceed value required in section 15.209 Subpart C.

43.2 Test procedure:

The measurements were performed in the anechoic chamber.
The EUT was arranged on a non-metallic table 0.8 m placed on the turntable.

Measuring antennas used: 1 to 18 GHz - Double Ridge EMCO model 3115
above 18 GHz - Alpha TRG model A361

Antenna height =1 m.

Polarization: Vertical/Horizontal

Measurement distance = 1m.

The frequency range was investigated up to 40 GHz.

The measurements were performed in vertical and horizontal polarization, the maximum
reading recorded.

Measuring detector function and bandwidths:

Detector type Peak
Resolution bandwidth 1IMHz
Video bandwidth 1 MHz
Detector type Average
Resolution bandwidth 1MHz
Video bandwidth 3 kHz

4.3.3 Test results and calculation ratio:

ODU with Antenna UNI-28-4: The test results are shown in table #1.

ODU with Antenna UNI-28-5.8: The test results are shown in table #2.

The emission level in tables 1, 2 was calculated as:
E (dBuV/m) = SA (dBuV) + CL (dB) + AF (dB/m) - DCF
Were

SA — spectrum analyzer reading (dBuV)
CL cable loss (dB)

AF measuring antenna factor (dB/m), refer to Appendix 2
DCF distance correction factor = 9.5 dB , used for extrapolation of results taken at 1m
measuring distance to 3m specified distance.
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Table 1. Spurious emissions test results
EUT: ODU with Antenna UNI-28-4 P/N 858109

Frequency Emission Limit Margin Results
Level @ 3m
(GHz) (dBpVv/m) (dBpuVv/m) (dB)
Average | Peak Average | Peak Average | Peak

LOW 5.740 GHz

11.48 42.6 62.4 11.4 11.6 Complies
17.22 50.5 69.8 3.5 4.2 Complies
22.96 44.4 63.8 54 74 9.6 10.2 Complies
28.66 45.8 65.5 8.2 8.5 Complies
34.44 45.8 65.3 8.2 8.7 Complies
MIDDLE 5.784 GHz
11.56 36.5 62.2 17.5 11.8 Complies
17.34 43.3 70.7 10.7 3.3 Complies
23.13 38.2 64.8 54 74 15.8 9.2 Complies
28.92 39.4 66.6 14.6 7.4 Complies
34.75 46.7 66.2 7.3 7.8 Complies
HIGH 5.835 GHz
11.67 41.6 62.8 12.4 11.2 Complies
17.50 49.9 71.3 4.1 2.7 Complies
23.34 44.0 64.5 54 74 10.0 9.5 Complies
29.18 44.5 65.1 9.5 8.9 Complies
34.01 46.2 66.2 7.8 7.8 Complies
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Table 2. Spurious emissions test results
EUT: ODU with Antenna UNI-28-5.8 P/N 872811

Frequency Emission Limit Margin Results
Level @ 3m
(GHz) (dBpVv/m) (dBpuVv/m) (dB)
Average | Peak Average | Peak Average | Peak

LOW 5.740 GHz

11.48 42.5 62.1 11.5 11.9 Complies
17.22 49.4 69.5 4.6 4.5 Complies
22.96 43.5 63.4 54 74 10.5 10.6 Complies
28.70 45.9 65.6 8.1 8.4 Complies
34.40 45.7 65.9 8.3 8.1 Complies
MIDDLE 5.784 GHz
11.57 41.7 62.2 12.3 11.8 Complies
17.35 48.4 69.4 5.6 4.6 Complies
23.14 43.0 64.9 54 74 11.0 9.1 Complies
28.92 45.1 65.5 8.9 8.5 Complies
34.71 45.4 66.0 8.6 8.0 Complies
HIGH 5.835 GHz
11.67 41.5 62.7 12.5 11.3 Complies
17.51 49.7 71.4 4.3 2.6 Complies
23.34 43.5 64.0 54 74 10.5 10.0 Complies
29.18 44.7 65.7 9.3 8.3 Complies
34.98 46.5 66.3 7.5 7.7 Complies
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4.4 Radiated emission test - restricted bands:

441 Requirements:
Radiated emission in restricted bands should meet the requirements sec. 15.205 Sub. C.

4.4.2 Test procedure:
The measurements were performed in the anechoic chamber.
The EUT was arranged on a non-metallic table 0.8 m placed on the turntable.

Measuring antennas used: Up to 18 GHz - Double Ridge EMCO model 3115
above 18 GHz - Alpha TRG model A361
Antenna height =1 m, distance = 1m. Measuring detector function and bandwidths:

Detector type Peak
Resolution bandwidth 1IMHz
Video bandwidth 1 MHz
Detector type Average
Resolution bandwidth 1MHz
Video bandwidth 3 kHz*

The measurements were performed with both AVG and Peak detector.

The spurious were found in following restricted bands:

1. 10.6-12.7 GHz (2-nd harmonic of the low, mid and high frequencies).
The measurements were performed with two antennas, the worst results are
demonstrated in the plots.

2. 22.01-23.12 GHz (4-th harmonic of the low frequency). The measurements were
performed with two antennas, the worst results are demonstrated in the plots.

443 Test results :

Band (10.6-12.7 GHz): The test results are shown in plots ## 1-6, the results do not
contain Antenna factor.

The maximum measured peak emission (29.6 dBuV) and maximum average emission
(17.2 dBpV) being added with antenna factor (39 dB/m) are below Peak limit (84
dBuV/m) and below Average limit (64 dBuV/m) at 1 m distance.

Band (22.01-23.12 GHz): The test results are shown in plots ## 7-8, the results do not
contain Antenna factor. The measured peak emission (33.6 dBuV) and average
emission (19.9 dBuV) being added with antenna factor (35 dB/m) are below Peak limit
(84 dBuV/m) and below Average limit (64 dBuV/m) at 1 m distance.
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5 Agilent 13:84:48 15

Mkrl 11.662 GH=z

Eef 51.99 dBpY #Atten B dB 27.68 dBpWY
Feak
Log Freq 11.66 GH=
1c Feak 31.89 4dBpl
dB .~ [N] 23.43 dBpl
=P T o dBEpR

e e NN e ) R

W1l s2
33 FC
A AR
Start 10.6 GH= Stop 12.7 GH=
Res BH 1 MH= #'BH 1 MH= Sweep BAS2 ms (481 ptsh

Plot #1
Radiated emission in restricted band 10.6-12.7 GHz/PEAK detector/LOW freq.

Mkrl 12.839 GHz
Ref 22 dBpY #Htten @ dB 15.91 dBpY

Peak 1

Log IS VRS USoPSSY AU VUSROS DUV GUNUUR V. + J MU St s

W1 52
53 FC
AA

Start 10,6 GHz Stop 12.7 GH=z
#Res BH 1 MHz #\YBH 3 kH=z Sweep 9143 ms (481 pts)

Plot #2
Radiated emission in restricted band 10.6-12.7 GHz/AVERAGE detector/LOW freq.
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s Agilent 13896529 15 Jul 2063

Mkrl 11.583 GH=z

Ref 51.93 dEpY #Atten © dB 29.58 dEpW
Peak
Log Fregq 11.58 GH=
1@ Feall 31.87 dBpl
dB QP 23.P6 dEpW
Hwa 1431 dbph

e e L A T e o

Y1 sz
53 FC
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Start 18.6 GH= Stop 12.7 GH=
Res BH 1 MH=z #JEBH 1 MH= Sweep GHESZ2 ms (4801 pts)

Plot #3
Radiated emission in restricted band 10.6-12.7 GHz/PEAK detector/MID freq.

5 Agilent

Mkrl 11.414 GH=z
Ret 24 dBpVY #Atten @ dB 16.32 dBpW
Peak 1

RN SV USUIUN DU, +-| AN R ST NN E SERPIRES SR e

V1 sz
3 FC
AA

Start 186 GHz Stop 12.7 GHz
#Res BH 1 MH=z #YBH 3 kH=z Sweep 3143 ms (481 prs)

Plot #4
Radiated emission in restricted band 10.6-12.7 GHz/AVERAGE detector/MID freq.
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=2 Agilent 13:8

Mkrl 11.492 GHz

Ref 61.99 dEp\ #Htten @ 4B 27.59 dBpV
Peak
Log Freq 11.49 GH=
1@ Feal 3157 dBpl
dE ./ ] 22.F dBpl
Hwa 1967 dBEpW

e T e e POV L VA S

Y1 sz
53 FC
A AA
Start 10.6 GH=z Stop 12.7 GH=
Fes BEW 1 MH= #JBH 1 MH=z Sweep B.AEZ ms (401 pts)

Plot #5
Radiated emission in restricted band 10.6-12.7 GHz/PEAK detector/HIGH freq.

=E Agilent

Mikrl 12.212 GHz
Ref 24 dBpW #Atten @ dB 17.23 dBpV
Peak 1

Lljg Wmmwwm%wwmww

V1 352
33 FC

Start 18.6 GHz Stop 12.7 GHz
#Res BH 1 MHz #UBH 3 kHz Sweep 914.3 ms (401 pts)

Plot #6
Radiated emission in restricted band 10.6-12.7 GHz/AVERAGE detector/HIGH freq.
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Mkrl 22.963 GHz

Ref 51.99 dEpY #FAtten B JdB 33.64 dBpY
FPeak
Log Fregq 22.87 GH=
1@ Feal 37.82 dEpl
dB GQF 28.PE dBpW
Hwa Ao a4 dbEp 1
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Y1 sz
53 FC
A AA
Start 22,81 GH=z Stop 23.12 GHz
Res BEW 1 MH=z #VEH 1 MH=z Sweep 111 ms (481 pts)

Plot #7
Radiated emission in restricted band 22.01-23.12 GHz/PEAK detector

Mkrl 22.440 GHz
Ref 28 dBpV #Atten @ dB 19.91 dBpV

Peak 1
LDg WWWMWW%MWW
18

dB/

Wl 352
33 FC
AA

Start 22.01 GHz Stop 23.12 GHz
tRes BH 1 MHz #YBH 3 kHz Sweep 483.3 ms (401 pts)

Plot #8
Radiated emission in restricted band 22.01-23.12 GH/AVG detector
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5 Compliance with specification

Test FCC Part 15 Test result
BreezeNET B ODU with Antenna UNI-28-4 P/N 858109

Spurious radiated emission Sec.15.209 Complies

Radiated emissions in restricted bands Sec.15.205 Complies

BreezeNET B ODU with Antenna UNI-28-5.8 P/N 872811

Spurious radiated emission Sec.15.209 Complies

Radiated emissions in restricted bands Sec.15.205 Complies

. IL f" Telematics Laboratory 9.
\‘;ll ! July 27, 2003 M

Approved by: Yuri Rozenberg Tested by: Albert Herzenshtein

Position: Head of EMC Branch Position: Testing Engineer

=

Written by: Galit Grodetsky
Position: Standard Engineer
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6 Appendix 1: Test equipment used

All measurements equipment is on Sll calibration schedule with a recalibration interval
not exceeding once a yeatr.

Last Next
Instrument MFR Model Serial No. | calibration | calibration
date date
Spectrum analyzer HP E7405a Sll 4944 04/03 04/04
10 KHz-26.5 GHz
Spectrum analyzer HP 8565E 3517A00347 07/02 07/03
9 KHz-50 GHz
Antenna Double Ridge EMCO 3115 5802 10/02 10/03
1-18 GHz
Antenna Standard Gain WILTRON Alpha TRG 861A/590 01/03 01/04
Horn 18-40 GHz A361
Coax cable Huber & Suhn| Sucoflex 104P 21327/4PE 12/02 12/04

7 Appendix 2: Antenna Factors

Antenna Factor
Standard Gain Horn 26 — 40 GHz Alpha TRG Model A361

Point Frequency (MHz) Antenna Factor (dB/m)
1 26000 35.22
2 27000 35.40
3 28000 35.52
4 29000 35.64
5 30000 35.76
6 31000 35.90
7 32000 36.07
8 33000 36.16
9 34000 36.31
10 35000 36.46
11 36000 36.60
12 37000 36.74
13 38000 36.93
14 39000 37.21
15 40000 37.28
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Gain and Antenna Factors for Double Ridged Guide Antenna

Manufactured by EMC Test Systems
Model Number: 3115  Serial Number: 5802

1.0 Meter Calibration Polarization: Horizontal
Frequency Antenna Gain Gain
{MHz) Factor (dB/m) Mumeric dBi
1000 243 3.86 5.9
1500 256 6.48 8.1
2000 279 6.83 B3
2500 289 843 23
3000 307 T7.87 9.0
3500 32.0 B.06 9.1
4000 330 B.38 9.2
4500 329 10.91 10.4
5000 A 10,16 10.1
5500 348 10.51 10.2
E000 352 11.38 1086
6500 354 12.79 111
7000 36.4 11.83 10.7
7500 3r.3 10.90 10.4
8000 3rh 12.056 10.8
8500 378 12.36 1089
9000 g2 12.86 111
8500 a3 14.04 11.5
10000 ki) 14 25 11.5
10500 38.5 16.26 121
11000 38.8 16.87 123
11500 395 15.41 11.9
12000 L3 17.96 12.5
12500 38.1 20.03 13.0
13000 40.2 16,83 12.3
13500 41.2 14.53 1.6
14000 419 13.20 1.2
14500 41,3 16.27 121
15000 396 26.07 14.2
15500 381 3949 16.0
16000 8.4 3912 159
16500 388 2881 147
17000 416 20897 13.2
17500 44 8 10.55 10.2
18000 48.5 7.57 88

Specification compliance testing factor (1.0 meter spacing) to be added to receiver meter reading in dBY to convert
ta field intensity in dBVimeter. Calibrated 07 Oel 02 (DDIMMMYYYY), Calibration per ARP 958.
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Gain and Antenna Factors for Double Ridged Guide Antenna
Manufactured by EMC Test Systems
Model Number: 3115  Serial Number: 5802

1.0 Meter Calibration Polarization: Vertical

Frequeancy Antenna Gain Gain
{MHz) Factor {dBfm) Murmearic dBi
1000 241 4.1 6.1
1600 256 648 81
2000 278 6.83 B.3
2500 289 B.47 9.3
3000 30.6 B.18 81
3500 3.9 8.24 92
4000 33.0 845 83
4500 32.8 11.14 10.5
5000 34.0 10.34 10.1
5500 348 10.40 102
6000 a5 11.67 10.7
G500 354 12.86 1.1
7000 36.3 1182 10.8
7500 373 10.95 10.4
8000 374 1215 10.8
8500 avs 12.58 11.0
9000 sz 130 111
9500 g2 14.21 11.5
10000 38.5 14.79 11.7
10500 386 16.05 121
11000 38.8 16.83 12.3
11500 3.3 16.19 121
12000 391 18.46 12.7
12500 391 2028 131
13000 401 17.19 12.4
13500 411 14 .85 1.7
14000 41.8 13.55 11.3
14500 41.3 16.25 121
15000 396 25.78 141
15500 38.0 39.54 16.0
16000 38.3 3oe73 16.0
16500 106 31.52 15.0
17000 41.3 22.72 136
17500 44 5 11.45 10.6
18000 46.5 7.69 84

Specification compliance testing factor (1.0 meter spacing) to be added to receiver meter reading in dBV to conwe
to field intensity in dBVimeter. Calibrated 07 Oct 02 (DD/MMMYYYY). Calibration per ARF 858.
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Photo #1
BreezeNET B outdoor unit with Antenna UNI-28-4 P/N 858109. Test setup
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Photo #2
BreezeNET B outdoor unit with Antenna UNI-28-4 P/N 858109. Test setup
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Photo #3
BreezeNET B outdoor unit with Antenna UNI-28-5.8 P/N 872811. Test setup
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Photo #4
BreezeNET B outdoor unit with Antenna UNI-28-5.8 P/N 872811. Test setup
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