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: Title: Test on Broadband Wireless Access

BreezeACCESS VL 5.3 System and Point to Point BreezeNET B system

Order placed by: Alvarion Ltd.

Address: 21A Habarzel str, Tel-Aviv, 69710, Israel
Sample for test selected by:  The orderer

The date of test: 26/08 - 14/09/2004

Description of Equipment

Under Test (EUT): BreezeACCESS VL 5.3 System and Point to Point
BreezeNET B system
Manufactured by: Alvarion Ltd.

Reference Documents:

% CFR 47 FCC: Rules and Regulations; Part 15. “Radio frequency devices”;
Subpart C: “Intentional radiators”, Subpart E: “UNII devices”

Test Results: The EUT was found meeting with the relevant requirements of
CFR 47 FCC Part 15 Sections: 15.205,15.207,15.209,15.407

This Test Report contains 66 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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Scope

Test item: BreezeACCESS VL 5.3 System and Point to Point BreezeNET B system .

Manufacturer: Alvarion LTD

Types (Models): Base Station
IDU: BS-SH-VL (Generic) shelf
BS-AU-VL Plugged-in card
BS-PS-AC-VL AC Power supply

ODU: AU-D-BS-5.3-ODU Radio unit

Subscribe unit:
SU-A-5.3-6/54-B/1D-VL Complete system
IDU: Universal indoor unit, Model: PS1065/1073

Base station Stand-alone unit and Subscriber unit are identical hardware units and system
construction. The two configurations are distinguished by software application only.

BreezeNET B system hardware configuration and system construction is identical to the
following BreezeAccess VL units:

BU-B14/28D-5.3 system configuration is identical to subscriber unit SU-A-5.3-6/54-
B/1D-VL.

The two systems are distinguished by software application only.

RB-B14/28D-5.3 system configuration is identical to subscriber unit SU-A-5.3-6/54-
B/1D-VL.

The two systems are distinguished by software application only
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2. System content

2.1. BreezeACCESS VL system and BreezeNETB system

Base station

AU-D-BS-5.3-90/120-VL Complete system

BS-SH-VL (Generic) Shelf

BS-PS-AC-VL Power supply AC

BS-PS-DC-VL Power supply DC

BS-AU-VL Indoor card

AU-D-BS-5.3 -ODU-90/120 Outdoor unit with detached antenna

Base station Stand alone

AU-D-SA-5.3-60/90/120-VL | Complete system with detached antenna
Subscriber unit
SU-A-5.3-6/54-B/1D-VL | Complete system with integrated antenna
BreezeNETB p-to-p system
RB-B14/28D-5.3' Remote bridge

D: antenna detached
BU-B14/28D-5.3' Base unit

D: antenna detached

Comments:
"D can be blank or D
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2.2. Applicant information

Company: Alvarion LTD
P.O.B.: 13139

Postal code: 61131

City: Tel Aviv
Country: Israel

Telephone number: +972 3 6456262
Telefax number: +972 3 6456222

2.3. Test performance

Location: Sl EMC Section
Alvarion LTD
Purpose of test: Apparatus compliance verification in according with

CFR 47 FCC Requirement
Test specification: CFR 47 FCC Part 15 Sections: 15.205,15.207,15.209,15.407

Test performed by: Mr. Michael Feldman, test technician

Test report approved by: Mr.Yuri Rozenberg, Head of EMC Branch
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General description

BreezeACCESS VL is a high capacity, IP services oriented Broadband Wireless Access
system.
The BreezeAccess VL is digital modulated TDD system operating in the 5250MHz up to
5350MHz band. The system contains a base station unit and a subscriber unit.
The base station and subscriber radio are identical radio hardware.
The basic system configuration is a two-box configuration that contains
1. Indoor unit that contains a power supply and an Ethernet 10Base-T bypass.
2. Outdoor unit containing the entire radio and digital section.
3. Asingle CATS5 cable connecting the indoor and outdoor unit carrying the DC
power and the data.

The subscriber indoor unit is a single power supply (55VDC) and Ethernet 10Base-T
bypass. The base station indoor unit is a 19” rack containing several indoor units cards
were there is one main power supply for all units or a single power supply supporting only
one outdoor unit.

The subscriber unit is typically supplied with a 21dBi antenna or a high gain antenna for
point-to-point application.

The Base station unit is typically supplied with a 16dBi antenna for point to multi point
application or with a high gain antenna for point-to-point application.

The measurements are done for the worst-case high output power for the subscriber and
base station applications. For high gain antenna the output power is attenuated
automatically by the software to maintain the 30dBm EIRP limit.

The operating frequency range is from 5280MHz center of first channel up to 5320MHz
center of upper channel. The frequency range is restricted in software.
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Photo # 1. Radio Unit. PWB component side
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Photo # 2. Radio Unit. PWB print side
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4. Test configuration:

1. For Radiated emission measurements per sec. 15.407 requirements the Subscriber
Unit and the Base Station Unit were configured for tests as shown in Figures 1, 2.

2. For Radiated emission measurements per sec. 15.407 requirements the Radio unit
was tested with three various antennas, as shown in table:

Name Freg. Range | Gain P/N or Type
[GHZ] dBi Model

Sector antenna
MT-484033/NV

Planar Array

1 |MTI (AU) 5.15-5.875 16 AN 1152

o |UNI-28-4 555875 |28 AN 1230 | MT 4860001
(SV) FOOL
Unidirectional antenna
MA-WAS50-
3 | 1X 5.15-5.875 21 AN 1248 | Integrated antenna
(SV)

Environmental evaluation and exposure limit according to FCC CFR 47part 1,
§1.1307, §1.1310

Limit for power density for general population/uncontrolled exposure is 1 mW/cm2.
The power density P (mW/cm2) = Pt/4nr.r2

Where:

PT - The transmitted power (EIRP) (mW)
r - The distance from the unit. (cm)

The 1(mW/cm2) limit can be calculated from the above based on the following data:
Pt = 30dBm (maximum EIRP) 1000mW

r = SQRT(1000/41) = 8.92cm

The allowed distance “r", where RF exposure limits may not be exceeded, is 8.92 cm from
the unit antenna main lobe.
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50 Ohm Cat.5 Shielded cable
L= . 20m i
remnaio~a—|  Qutdoor Unit Redd |ndoor & PS |«
RF OUT| 3
_ 3
)
115-VAC mains ’),)
%
60’

Figure 1. Subscriber Unit test setup

RF out cat.5 shielded cable, 20m
: ' Indoor shelf and
Qutdoor Unit _
ETH shielded cable, 2m power supply
50 Ohm —_L (.
Termination - termination 100 Ohm

!

115 VAC mains

Figure 2. Base Station test setup
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5. Test specification, Methods and Procedures

Test Specification:

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

Methods and Procedures:

% 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".

6. Measurements, examinations and derived results

6.1. Location of the Test Site:

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

Aviv and at open test site located at Kibbutz Native Halamed Hai in Emek HaEla, Israel.

6.2. Normal test condition:

Temperature: 22 °C
Humidity: 50 %
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6.3. Conducted emission test (per Section 15.207):

6.3.1.Requirements:

EUTs conducted emission within the band 150 kHz to 30 MHz shall not exceed value
required in section 15.207 (a).

6.3.2.Tested units:

The measurements were performed on:
- Subscriber Unit - on Universal Indoor unit AC power adaptor PS 1073(1065).
- Base Station Unit - on AC input.

6.3.3.Test procedure:

Each EUT was placed on a non-metallic table in a shielded chamber at a height of 80
cm from the floor and 40 cm from the nearest wall.

The EUT was operated to transmitting through the customer software.
First, initial scans were performed. Final measurements were performed at the
frequencies where emission exceeded the tolerance limit.

Test equipment (EMI receiver) setup was as follow:

Initial scan:

Detector type Peak

Mode Max hold
Bandwidth 9 kHz

Step size Continuous sweep
Sweep time >100 msec
Measurements

Detector type Quasi-peak, Avg (CISPR)
Bandwidth 9 kHz
Measurement time 200 seconds/MHz
Observation >15 seconds

6.3.4.Test results:
Subscriber Unit. Test results are shown in Plots #1, 2.

Base Station Unit. Test results are shown in Plots #3, 4.
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Eﬁi}ﬂﬂ 51:54 SEF @7, CHEY FCC Line FH
ALVARION EUT-Breezefccess YL 5.7

Signal Freg tMHz3? FE Hmp UOF Hmp AV Awmp HFPall
1 A. 1651813 4y, 7 49 .4 41 . E -B.¢
¢ A.22B91¢ i . g 1.3 33.5 -11.5
E A.274YA7A 38,0 37.E c9. B -13.5
Y A.433501 376 36.4 k. 3 -9.4
5 7.35E34Y 33.¢ 31.5 ci. @ -18.5

RCTY DET: FEREK
MEARL DET: FERE QF RAVG

MEE 1ER kHz
47 . EBS dBpW

LOG  REF 75.8 dBul
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ATH T —

1R dBﬁx T

IR NI

va oB WS O TUTRAL Ji PO 7 2 A W

S FL A LR (107 7] i TIMTATA (L T Ly s vy U ey A
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STRART 158 kHz STOF 3@, AR MHz

#1F BEW 9.8 kH: AYG BH 38 kHz SHE .49 sec

Plot # 1. Subscriber Unit
Conducted emissions measurement result on 110 VAC power line: phase
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ALVARION EUT-Breezefccess WL 5.3
Signal Freg (MHz? FPK Hmp OF Amp  AY Awmp QFasLc

| d. 164824 H3. 3 Ha. o He. o -B.5
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Plot # 2. Subscriber Unit
Conducted emissions measurement result on 110 VAC power line: neutral
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Alvarion EUT-BA VL 5.3(AUY Line PH Mkrl 18578 kHz
Ref 80 dBpV Atten 5 dB Ext PG -18 dB 49,73 dBpY
Peak
Log L[
la RASS T2
dB/ ”‘ﬁl i
fl
O TV g Dy
ATy il .
4 Wy ey
| T LI} |
Start 158 kHz Stop 38 MHz
Res BH 9 kHz VEH 38 kHz Sweep 881.3 ms (1515 pts)
Signal Feak Ampl Gp Ampl Awg Ampl Avg & LL1 Awg o LLZ
[4=3] Freq dBpll dBpll dBpll dB dB
189.7 kHz CE.74 Ci1.66 48,68 -5.36
2 251.1 kH=z C8.7% C3.685 4556 -E.16
3 378 kH=z 41.78 39.54 3566 -12.E6
4 5E7.2 kHz 48.22 37.82 34.28 -11.72
5 Y536 kHz 3r.14e 34.81 32.26 -13.88
g 944,38 kHz 34.494 32.7d 38.36 -15.E64

Plot # 3. Base Station Unit
Conducted emissions measurement result on 110 VAC power line: phase
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Alvarion EUT-BA YL 5.3(AUY Line N Mkrl 185.78 kHz
Ref 86 JBpY Atten 5 dB Ext PG -16 dB 50.64 dBpY
Peak
Log L[
10 LRASS TiMEZ
dB/ —

{1

I o]y

Start 158 kHz Stop 30 MHz
Fes BH 9 kHz YEBH 38 kHz Sweep 881.3 ms (1515 pts)

Signal Peak Ampl Gp Ampl  Avg Ampl Awg & LL1 Avg o LLZ

[4=p] Frag dBpll dBpll dBpll dB dB

192.2 kHz LC.ES 49,19 45,49 -8.45

2 249.2 kHz 5E.29 51.38 44.74 -7.84

3 441.2 kHz 41.32 38,97 36.75 -18.29

4 £29.2 kHz 38,05 36,99 33.98 -12.18

) 7EE.2 kHz arv.el 3661 33.34 -12.EE

B 943.2 kHz 34,91 33,12 38.75 -1E.25

Plot # 4. Base Station Unit
Conducted emissions measurement result on 110 VAC power line: neutral
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6.4. Radiated emission test, general requirements (per section 15.209):

6.4.1.Requirements:
EUT’s radiated emission shall not exceed value required in section 15.209.

6.4.2.Test description:

The measurements were performed at the Open Area Test Site.
The test configuration is shown in Fig.1, 2.

The EUT was arranged on a non-metallic table 0.8 m placed on the turn-table.
The measurements were performed at a 10 m measurement distance.

The Biconilog 30 MHz-2 GHz antenna was used.
The frequency range was investigated from 30 MHz to 2GHz.

The measurements were performed at each frequency at which the signal was 10 dB
below the limit or less.
The level were maximized by initially rotating turntable through 360°, varying the

antenna height between 1 m and 4 m, rerouting EUT cables and changing antenna
polarization from vertical to horizontal. The measuring equipment settings were:

Initial scan:

Detector type Peak

Mode Max hold
Bandwidth 120 kHz

Step size Continuous sweep
Sweep time >1 seconds/MHz
Measurements:

Detector type Quasi-peak (CISPR 16)
Bandwidth 120 kHz
Measurement time 20 seconds/MHz
Observation >15 seconds

6.4.3.Radiated emission test results:

Test results are presented in Table 1.
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Table 1. Radiated emission test results

EUT: BreezeACCESS VL 5.3 System

Frequency | Turn- | Antenna | Antenna | Emission Limit Margin Results
table | Polariz. | Height Level
Angle Note 1 @3m Note 2
(MHz) ) (m) (dBpV/m) | (dBpV/m) | (dB)
32.4 318 Vv 1.20 261 40 13.9 Complies
121.2 103 Vv 1.20 291 43.5 14.4 Complies
122.9 15 Vv 1.20 28.0 43.5 15.5 Complies
250.0 67 Vv 1.20 36.2 46 9.8 Complies
375.0 232 H 2.57 37.6 46 8.4 Complies
400.0 226 H 2.53 40.0 46 6.0 Complies
500.0 293 H 1.60 41.0 46 5.0 Complies
Note 1: Emission level = E Reading (dBuV) + Cable loss (dB) + Antenna Factor (dB/m) + 10 dB

Note 2:
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For Cable Loss and Antenna Factor refer to Appendix 2.
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6.5. Radiated emission test on Radio Unit — spurious (per Section 15.209):

6.5.1.Requirements:
The levels of any unwanted emission shall not exceed value required in section
15.209.

6.5.2.EUT configuration:
The radio unit was tested with four various antennas (see sec.2.2)

- Sector antenna, AN 1152 for Base Station (AU)
- Unidirectional antenna AN 1230 for Subscriber unit (SU)
- Integrated antenna AN 1248 for Subscriber unit (SU).

6.5.3.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.

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

6.5.4.Radiated emission test results and calculation ratio:

The test results are shown in Tables ## 2-4.

The emission level was calculated as:

E Reading (dBuV) + measuring cable loss (dB) + measuring antenna factor (dB/m) +
Distance correction factor

For measuring cable loss and measuring antenna factor refer to Appendix 2.
Distance correction factor = -9.5 dB (an extrapolation reading from 1 m measuring
distance to 3m specified distance)
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Table 2. Spurious emissions test results

Antenna used: P/N: AN 1152
Frequency Emission Limit Margin Results
Level @ 3m
(GH2) (dBpV/m) (dBuVv/m) (dB)
Average |  Peak Average |  Peak Average | Peak
LOW 5.260 GHz

10.52 39.8 57.2 14.3 16.9 Complies
15.78 41.8 57.8 12.2 16.2 Complies
21.04 Noise floor | Noise floor - - Complies

54 74
26.30 Noise floor | Noise floor - - Complies
31.56 Noise floor | Noise floor - - Complies
36.82 Noise floor | Noise floor - - Complies

MIDDLE 5.290 GHz
10.58 41.0 57.6 13.1 16.5 Complies
15.87 42.8 58.7 11.2 15.3 Complies
21.16 Noise floor | Noise floor - - Complies

54 74
26.45 Noise floor | Noise floor - - Complies
31.74 Noise floor | Noise floor - - Complies
37.03 Noise floor | Noise floor - - Complies

HIGH 5.320 GHz

10.64 40.9 57.4 13.2 16.7 Complies
15.96 42.5 58.2 115 15.8 Complies
21.28 Noise floor | Noise floor - - Complies

54 74
26.60 Noise floor | Noise floor - - Complies
31.92 Noise floor | Noise floor - - Complies
37.24 Noise floor | Noise floor - - Complies

42 Chaim Levanon St. Tel-Aviv 69977 Tel: 972-3-646-7800 Fax: 972-3-646-7779 www.sii.org.il




Test Report No.: 8412316053 Page 21 of 66 Pages

Title: Test on Broadband Wireless Access

BreezeACCESS VL 5.3 System and Point to Point BreezeNET B system

Table 3. Spurious emissions test results

Antenna used: P/N: AN 1230
Frequency Emission Limit Margin Results
Level @ 3m
(GH2) (dBpV/m) (dBuVv/m) (dB)
Average |  Peak Average | Peak Average | Peak
LOW 5.260 GHz

10.52 40.1 57.3 14.0 16.7 Complies
15.78 41.7 58.3 12.3 15.7 Complies
21.04 Noise floor | Noise floor - - Complies

54 74
26.30 Noise floor | Noise floor - - Complies
31.56 Noise floor | Noise floor - - Complies
36.82 Noise floor | Noise floor - - Complies

MIDDLE 5.290 GHz
10.58 41.0 57.8 13.1 16.3 Complies
15.87 42.1 58.9 11.9 15.1 Complies
21.16 Noise floor | Noise floor - - Complies

54 74
26.45 Noise floor | Noise floor - - Complies
31.74 Noise floor | Noise floor - - Complies
37.03 Noise floor | Noise floor - - Complies

HIGH 5.320 GHz

10.64 41.3 57.6 12.8 16.5 Complies
15.96 42.6 58.8 11.4 15.2 Complies
21.28 Noise floor | Noise floor - - Complies

54 74
26.60 Noise floor | Noise floor - - Complies
31.92 Noise floor | Noise floor - - Complies
37.24 Noise floor | Noise floor - - Complies
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Table 4. Spurious emissions test results

Antenna used: P/N: AN 1248
Frequency Emission Limit Margin Results
Level @ 3m
(GH2) (dBpV/m) (dBuVv/m) (dB)
Average | Peak Average | Peak Average | Peak
LOW 5.260 GHz

10.52 40.0 56.8 14.1 17.3 Complies
15.78 41.7 58.5 12.3 15.5 Complies
21.04 Noise floor | Noise floor - - Complies

54 74
26.30 Noise floor | Noise floor - - Complies
31.56 Noise floor | Noise floor - - Complies
36.82 Noise floor | Noise floor - - Complies

MIDDLE 5.290 GHz
10.58 42.1 57.5 12.0 16.5 Complies
15.87 43.2 58.6 10.8 15.5 Complies
21.16 Noise floor | Noise floor - - Complies

54 74
26.45 Noise floor | Noise floor - - Complies
31.74 Noise floor | Noise floor - - Complies
37.03 Noise floor | Noise floor - - Complies

HIGH 5.320 GHz

10.64 41.2 56.8 12.9 17.2 Complies
15.96 42.6 59.0 11.4 15.0 Complies
21.28 Noise floor | Noise floor - - Complies

54 74
26.60 Noise floor | Noise floor - - Complies
31.92 Noise floor | Noise floor - - Complies
37.24 Noise floor | Noise floor - - Complies
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6.6. Radiated emission test on Radio Unit - restricted bands (per Section
15.205):

6.6.1.Requirements:

Radiated emission in restricted bands should meet the requirements sec. 15.205.
The following frequency bands should be measured:

Frequency, GHz | Restricted band to be tested
15.78 15.35-16.2
LOW 5.260 GHz 21.04 17.7-21.4
31.56 31.2-31.8
15.87 15.35-16.2
MIDDLE 5.290 GHz 21.16 17.7-21.4
31.74 31.2-31.8
10.64 10.6 —12.7
HIGH 5.320 GHz 15.96 15.35-16.2
21.28 17.7-21.4

6.6.2.EUT configuration:
The measurements were performed with four various antennas.

6.6.3.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.
Measurement distance = 1m.
Measuring detector function and bandwidths:

Detector type Peak

RBW 1MHz

VBW 1 MHz
All measurements were taken with peak detector and the readings were compared with
AVG limit line.
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6.6.4.Test results and calculation ratio:

The test results are shown in Plots #5 to #20 , see table below:

Frequency, | Restricted band Antenna name

GHz AN 1152 | AN 1230 | AN 1248

15.78 15.35-16.2 #5 #12 #19
LOW 5.260 GHz

21.04 17.7-214 #6 #13 #20

15.87 15.35-16.2 #7 #14 #21
MIDDLE 5.290 GHz

21.16 17.7-21.4 #8 #15 #22

10.64 10.6 - 12.7 #9 #16 #23
HIGH 5.320 GHz 15.96 15.35-16.2 #10 #17 #24

21.28 17.7-214 #11 #18 #25

Notes: The AVG limit line 64 dBuV/m (at 1m distance) is not shown in the plots.
All measurements in restricted bands on frequency ranges above 21.5 GHz not
exceed the SA noise floor level.
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# Agilent 1652

Mkrl 28.771 GHz
Ref 55 dBpW #Atten @ dB 23.55 dBpY
Feak

V1 52
33 FC

Start 17.7 GHz Stop 21.4 GHz
Res BW 1 MHz #VBH 1 MH=z Sweep 37 ms (401 ptsy

Plot # 5. Antenna: P/N AN1152, low frequency

5 Agilent  16:3

Mkrl 16.184 GHz

Ref 55 dBpY #Atten @ dB 26.43 dBpY
Feak
Log
18
dB/
1
[T T k.nn Boasd sy ull ||I.bnhll T N A S N ) Aand fl Ji.ﬂihmhﬁ;’llha
\drnfklwil\uv r‘wuvu‘uquuku "‘|"I|'|"" \1‘1" W "U'W'T LA Imn' WV’ T ‘|I|M' Wy UIN II‘NI|| HF \‘TF “II".' 'f\'r\“*l
V1 52
53 FC
AR
Start 15,35 GHz Stop 16.2 GHz
Res BH 1 MHz #VBH 1 MHz Sweep 4.25 ms (401 pts)
| |

Plot # 6. Antenna: P/N AN1152, low frequency
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= Agilent 1

Mkrl 16.184 GHz
Ref 55 dBpl #Atten @ dB 25.15 dBpl
Peak

Mo Aoy ra S P T Aty 1.h L+ I A,
v MWFW‘WWW\DWNM‘“W%%VV RRURRAT Py

W1 s2
33 FC

Start 15.35 GHz Stop 16.2 GHz
Res BH 1 MHz #BH 1 MHz Sweep 4.25 ms (401 prs)

Plot # 7. Antenna: P/N AN1152, middle frequency

5 Agilent  16:

Mkrl 28,984 GHz
Ref 55 dBpW #Atten @ B 258,89 dBpV
Peak

W1 52
33 FC
AA

Start 17.7 GHz Stop 21.4 GHz
Res BH 1 MHz #\WBH 1 MHz Sweep 37 ms (481 prs)

Plot # 8. Antenna: P/N AN1152, middle frequency
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Mkrl 26.188 GHz
Ref 55 dEpV #Htten B dB 38.89 dBpY

Peak

W1 §2
53 FC

AA
Start 17.7 GHz Stop 21.4 GHz
Res BH 1 MHz #VBH 1 MHz Sweep 37 ms (401 pts)
| |

Plot # 9. Antenna: P/N AN1152, high frequency

Mkrl 15.939 GHz
Ref 55 dBpY #Atten B dB 28.13 dBEpV

Peak

e

W rM'_*l'ﬂl “\.f”ll"wl'll ) A .ql,.',F!'i h'f“""r"\.liw ﬁy!]n W"'\*“‘ﬂ%ﬁy‘ﬂ ﬂ“j}"”if“w lpur.u\w,l.lh Wa.."l.i gﬂl

W1 82
53 FC

AA
Start 15.35 GHz Stop 16.2 GHz
Res BH 1 MHz #YBH 1 MHz Sweep .25 ms (481 pts)
| |

Plot # 10. Antenna: P/N AN1152, high frequency
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= Agilent  16:41:85 Aug

Mkrl 12.885 GHz
Ref 55 dBpV #Atten @ dB 25.49 dBpY
Peak

V1 52
53 FC
AA

Start 18.6 GHz Stop 12.7 GHz
Res BHW 1 MHz #YBH 1 MHz Sweep 6052 ms (481 pts)

Plot # 11. Antenna: P/N AN1152, high frequency

s Agilent  15:52:44 PAug

Mkrl 16.888 GHz

Ref 55 dBpY #HAtten @ dB 25.58 dBpy
Peak
Log
18
dB/
P N T A R Y A TN W A Lr . WYY ||nh$u.|\j. T PREYY I
R R A W e l.'\m:rnw R R R DR 1T S ek U LA
V1 52
33 FC
AR
Start 15.35 GHz Stop 16.2 GHz
Res BH 1 MHz #JBH 1 MHz Sweep 4.25 ms (481 pts)
| |

Plot # 12. Antenna: P/N AN1230, low frequency
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2 Agilent  15:54:18 Aug

Mkrl 20,531 GHz
Ref 55 dBpY #Atten @ dB 38.23 dBpy
Peak

W1 52
53 FC

Start 17.7 GHz Stop 21.4 GHz
Res BHW 1 MHz #\BW 1 MHz Sweep 37 ms (481 pts)

Plot # 13. Antenna: P/N AN1230, low frequency

2 Agilent  15:56:84 Aug

Mkrl 2@.531 GHz
Ref 55 dBpV #Atten @ dB 3059 4BpY
Peak

WWWWWWWWWW

W1 52
53 FC

AR
Start 17.7 GHz Stop 21.4 GHz
Res BH 1 MHz #YBH 1 MHz Sweep 37 ms (481 pts)
| |

Plot # 14. Antenna: P/N AN 1230, middle frequency

42 Chaim Levanon St. Tel-Aviv 69977 Tel: 972-3-646-7800 Fax: 972-3-646-7779 www.sii.org.il




M) ) THE STANDARDS INSTITUTION OF ISRAEL (Telematis Laboratory

Test Report No.: 8412316053 Page 30 of 66 Pages
: Title: Test on Broadband Wireless Access
l BreezeACCESS VL 5.3 System and Point to Point BreezeNET B system

1I:-|:_.'-'

Mkrl 16.832 GHz
Ref 55 dBpW #Atten O dB 26.23 dBpY
Peak

I TS [ T T Y T ahdln et LT TRT I YN 1)
g gt oy M g g T S M

V1 s2
53 FC

AA
Start 15,35 GHz Stop 16.2 GHz
Res BH 1 MHz #YBW 1 MH=z Sweep 4.25 ms (401 pts)
| |

Plot # 15. Antenna: P/N AN1230, middle frequency

Mkrl 12.285 GHz
Ref 55 dBpY #Atten @ dBE 25.82 dBpl

Peak

L

§ I N T e AT e T WL T A A

V1 52
53 FC

AR
Start 18.6 GHz Stop 12.7 GHz
Res BH 1 MHz #JBH 1 MHz Sweep 6032 ms (461 pts)
| |

Plot # 16. Antenna: P/N AN1230, high frequency

42 Chaim Levanon St. Tel-Aviv 69977 Tel: 972-3-646-7800 Fax: 972-3-646-7779 www.sii.org.il




M) ) THE STANDARDS INSTITUTION OF ISRAEL (Telematis Laboratory

Test Report No.: 8412316053 Page 31 of 66 Pages
: Title: Test on Broadband Wireless Access

BreezeACCESS VL 5.3 System and Point to Point BreezeNET B system

Mkrl 16856 GHz
Ref 55 dBpl #Atten @ dB 26.66 dBpY
Peak
Log
18
dB/

1
PR 19 VTR YR A Y O b oy Ak A ST T
WWW et Pt o e vw*ﬂm‘&ﬂwﬁwﬂﬁ% S TR

Y
53 FC
AR

Start 15.35 GHz Stop 16.2 GHz
Res BH 1 MHz #UBH 1 MHz Sweep 4.25 ms (481 pts)
| |

Plot # 17. Antenna: P/N AN1230, high frequency

Mkrl 28,771 GHz
Ref 55 dBpl #Atten B dB 28.59 dBpY
Peak
Log
18
dB/

Y
53 FC

Start 17.7 GHz Stop 21.4 GHz
Res BH 1 MHz #\BH 1 MHz Sweep 37 ms (401 pts)
| |

Plot # 18. Antenna: P/N AN1230, high frequency
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15:34:51 Au

Mkrl 16.6878 GHz
Ref 55 dBpY #Atten O dB 24,39 dBpl
Peak

YR AT

TR BRI\ L }Indu.a
f"'-"\}‘!"“w' AR AR T

=

1
Jihnqn \.'ﬂ'\" '||J”l d'u’jlﬂj Ll F” et hf'!ﬂ hi‘ Ak WH‘W \I‘ln'ﬁ'"-

V1 s2
53 FC

AA
Start 15.35 GHz Stop 16.2 GHz
Res BH 1 MHz #\BH 1 MHz Sweep 4.25 ms (401 pts)
| |

Plot #19. Antenna: P/N AN1248, low frequency

Mirl 28.836 GHz
Ref 55 dBpY #Atten @ dB 29,55 dEpY

Peak

1

i A o aont A AR A AN e

V1 s2
53 FC

AA
Start 17.7 GHz Stop 21.4 GHz
Res BH 1 MHz #YBW 1 MH=z Sweep 37 ms (401 pts)
| |

Plot # 20. Antenna: P/N AN1248, low frequency
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Mkrl 16036 GHz
Ref 55 dBpV #fAtten @ dB 24.5 dEpv

Peak

TN NP NS AL, UF FOP ST I T SR POVIN | 5
"i"ll 'F"W T‘\'“fw‘l{ WV "IW'!' l’lllfrl” |.|1||' |F" WY \-‘]J'P‘T |UI|IIM{ ]-‘Illl |,'|'W|

V1 52
33 FC

AR
Start 15.35 GHz Stop 16.2 GHz
Res BH 1 MHz #YEH 1 MHz Swesp 4.25 ms (401 pts)
| |

Plot #21. Antenna: P/N AN1248, middle frequency

- Agilent  15:44:37 Aug

Mkrl 208.984 GHz
Ref 55 dBpY #Atten @ dB 30,94 dBpY
Peak

1

WWWWMWWWWW Mwww

V1 sz
33 FC

AR
Start 17.7 GHz Stop 21.4 GHz
Res BH 1 MH=z #UBH 1 MHz Sweep 37 ms (481 pts)
| |

Plot # 22. Antenna: P/N AN1248, middle frequency
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s Agilent  15:45:41 Au

Mkrl 28.281 GHz
Ref G5 dBpY #Atten @ B 29.7 dBpY
Peak

LY
33 FC
AA

Start 17.7 GHz Stop 21.4 GHz
Res BW 1 MHz #\BW 1 MHz Sweep 37 ms (401 pts)
|

Plot # 23. Antenna: P/N AN1248, high frequency

5 Agilent  15:47:16 Aug

Mkrl 15.943 GHz
Ref 55 dBpY #Atten @ dB 26.85 4Bpl
Peak

h».|..n.i|l| L dﬂ.hhﬁxdhﬁll‘ll.*alh].ﬂf% A, TN “l""h“‘Jlﬂ
'f,llﬁ'iu'u'""'\"‘w\f 'M{' Wb""’”'v\"'\a" LR LA UL UL T e AL TR 1 LV L A Bt

W1 s2
53 FC
AR

Start 15.35 GHz

Stop 16.2 GHz
Res BH 1 MHz #BH 1 MHz Sweep 4.25 ms (481 pts)
| |

Plot # 24. Antenna: P/N AN1248, high frequency
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i Agilent  15:48:53

Mkrl 12.287 GHz
Ref 55 dBpY #Atten @ dB 25.91 dBpl
Peak
Log
14
dB/

N T e s M N e T e S i (T

Y
53 FC

Start 10.6 GHz
Res BH 1 MHz #UBH 1 MHz

Stop 12.7 GHz
Sweep B.B52 ms (481 pts)
|

Plot # 25. Antenna: P/N AN1248, high frequency
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7. Base station configuration measurements 15.407
7.1. Maximum peak transmit power

Requirements:

The peak transmit power shall not exceed the lesser of 250mW or 11dBm+10logB, where
B is the 26-dB emission bandwidth in MHz. as required in sec. 15.407 (a) (2).

Test results:

The peak output power is measured according to method #3 as defined in the
measurement procedure updated for peak transmit power in the unlicensed national
information

Infrastructure (U-NII) bands; Public Notice Aut-30-2002.
The measured maximum peak power is:

Low channel (5260MHz): 14.2dBm
Middle channel (5290MHz):14.2dBm
High channel (6320MHz): 14.3dBm

Test results:
The measured results are shown in Plots #26 to #29.

7.2. The peak emissions outside of the frequency bands of operation.

Requirements:

All emissions outside of the 5.15-5.35 GHz band shall not exceed an EIRP of —27
dBm/MHz as required in sec. 15.407 (b)-(2)(4).

Test results:

The measured results are shown in Plots #30 to #35.

7.3. 26dB bandwidth

Requirements:

The signal bandwidth is defined at the —26dBc points from the signal peak in section
15.403 (c).
Test results:

The measured results are shown in Plots #36- #38
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7.4. Peak power spectral density

Requirements:

The peak power spectral density shall not exceed 11dBm in any 1MHz band as required
in section 15.407 (a) (2).

Test results:
The measured results are shown in Plots #39- #41

7.5. Frequency accuracy

Requirements:
The frequency accuracy must ensure that an emission is maintained within the band of

operation under all conditions of normal operation.

Test results:
The table bellow summaries the frequency deviation measurements across the operating
temperature range and supply voltage range (there was no difference in the measured
frequency as function of supply voltage variation)

Channel Nominal frequency Frequency deviation [Hz]
[MHZz]
-50degC +25degC +55degC
Low channel 5260 24082 -6816Hz 5035
Middle channel 5290 24006 -6801Hz 4512
High channel 5320 25070 -7075Hz 2395

7.6. Peak excursion

Requirements:

The ratio of the peak excursion of the modulation envelope to the peak transmit power shall
not exceed 13dB across any 1MHz bandwidth or the emission bandwidth whichever is less.

as required in sec. 15.407 (a) (6).

Test results:
The peak excursion is measured according to method #3 as defined in the guidelines for
assessing unlicensed national information infrastructure (U-NII) Devices-part 15,subpart E

The measured results are shown in Plots #42 to #44.
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il

L LA L L L

Plot # 26. VL time duration for output power measurement, Defined by chip
producer to 99% duty cycle.

LTTEN 10dE VLVG 36 AMER  —9.04dE
EL  14.1dBEm 10dE/ -2 .80MHz

CTHINHEL FOWHE
T | aCROZS 25.0MHz EW
D' TToTay 1. Zdbm

DEMEAY -5a.|[7dBw/ Hz

| 2 i
=}

CENTER 5.26000GHEz SPLN 30.00MHz
*RET 1.0MHz FYBN 3 .0MHz *STP 50.0wms

Plot # 27. Base station low channel output power measurement (method #3).
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LTTEN 10dE VLG 23 ~MER  —-5.54dE
EL  14.1dBm 10dE/ z7.20MHz
CHANHEL FOWHR
T | LCRO3S 25.0MHz EW
D o 1. Zdbm
DEMET —50 |8dEw/ H=
]
CENTEE 5.Z9000GHz SPAN 30.00MHz
*REW 1.0MH= *¥EY 3 .0MH= FSYP 50 . Oms

Plot # 28. Base station middle channel output power measurement (method #3).

LTTEN 10dE VLVG 23 ~MER  —-5.54dE
EL  14.1dBm 10dBE/ 27.20MHz
THINHEL FOWHE
T | LCROZS 25.0MHz EW
D ETeTa 1. Zdbm
DENE T -5a.|3dBw/ Hz
R
CEMTER 5.29000GHz SPLN 30.00MHz
*RET 1.0MHz FYBT 3 . 0MHz *2p 50.0ws

Plot # 29. Base station upper channel output power measurement (method #3).
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ATTEM 20dE HMEER =11.67dBm
EL  10.0dEm 5.21GH=
MEE
S.21 GH3
D =374 dEm
R Lt
"l.\..ﬂ"“'k.u [ ]
STALRET 10MHz= STOP 40.00GHE
*REW 1.0MH= 800m=

Plot # 30. Base station out of band emissions low band
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Plot # 31. Base station out of band emission middle band
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Plot # 32. Base station out of band emission high band
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Plot # 33. Base station out of band emissions upper band zoom
to next to channel edge from 5350-5370MHz
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Plot # 34. Base station out of band emission low band zoom
into 5150-5250-band
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Plot # 35. Base station low band out of band emission zoom
to 5100-5150MHz band
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Plot # 36. Base station 26dB bandwidth low channel
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Plot # 37. Base station 26dB bandwidth middle channel
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Plot # 38. Base station 26dB bandwidth upper channel
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Plot # 39. Base station spectral density upper band
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Plot # 40. Base station power spectral density mid channel
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Plot # 41. Base station power spectral lower band

LTTEN 10dE TAVG 52 AMER  -9.33dE
EL  14.1cEm 10dE/ -3 ,05MH=
VSIS VPGP RSP IS S
b L
I-IKR__,_,.M”J K"\w
2
T|(= L KHz ”'*m%
DI P25 57 aE
B
CENTEE 5.2 6000GHE SPAN 50.00MHz
*REW i.0MHz *VEY 5 .0MHE *SP 50, Oms

Plot # 42. Peak excursion low channel (#3 method)
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Plot # 43. Peak excursion middle channel (#3 method)
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Plot # 44. Peak excursion high channel (#3 method)
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8. Subscriber unit configuration measurements 15.407

The base station and subscriber have an identical outdoor unit. The difference is the
output power according to the antenna gain. This section repeats the measurements that
are output power dependent for the 21dBi subscriber unit antenna gain.

8.1. Maximum peak transmit power

Requirements:
The peak transmit power shall not exceed the lesser of 250mW or 11dBm+10logB, where

B is the 26-dB emission bandwidth in MHz. as required in sec. 15.407 (a) (2).

Test results:

The peak output power is measured according to method #3 as defined in the
measurement procedure updated for peak transmit power in the unlicensed national information
Infrastructure (U-NII) bands; Public Notice Aut-30-2002.

The measured maximum peak power is:

Low channel (5260MHz): 7.9dBm
Middle channel (5290MHz): 8.8dBm
High channel (6320MHz):  8.6dBm

Test results:
The measured results are shown in Plots #45 to #47.

8.2. The peak emissions outside of the frequency bands of operation.

Requirements:
All emissions outside of the 5.15-5.35 GHz band shall not exceed an EIRP of —27

dBm/MHz as required in sec. 15.407 (b)-(2)(4).

Test results:
The measured results are shown in Plots #48 to #53.

8.3. 26dB bandwidth

Requirements:
The signal bandwidth is defined at the —26dBc points from the signal peak in section

15.403 (c).
Test results:

The measured results are shown in Plots #54- #56
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8.4. Peak power spectral density

Requirements:
The peak power spectral density shall not exceed 11dBm in any 1MHz band as required
in section 15.407 (a) (2).

Test results:
The measured results are shown in Plots #57- #59

8.5. Frequency accuracy

Requirements:
The frequency accuracy must ensure that an emission is maintained within the band of
operation under all conditions of normal operation

Test results:
The measured results are shown in 7.5

8.6. Peak excursion

Requirements:
The ratio of the peak excursion of the modulation envelope to the peak transmit power
shall not exceed 13dB across any 1MHz bandwidth or the emission bandwidth whichever
is less as required in sec. 15.407 (a) (6).

Test results:

The peak excursion is measured according to method #3 as defined in the guidelines for
assessing unlicensed national information infrastructure (U-NII) Devices-part 15,subpart E. This
measurement is modulation dependent

The measured results are shown in 7.6
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W”‘"M

Plot # 45. Subscriber unit low channel output power measurement (method #3).

Pl I S S N

Plot # 46. Subscriber unit mid channel output power measurement (method #3).
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Plot # 47. Subscriber unit up channel output power measurement (method #3).
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Plot # 48. Subscriber unit out of band emissions lower band
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Plot # 49. Subscriber unit out of band emissions middle band
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Plot # 50. Subscriber unit out of band emission upper band
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Plot # 51. Subscriber unit out of band emissions upper band zoom
to next to channel edge from 5350-5370MHz
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Plot # 52. Subscriber unit out of band emission low band zoom
into 5150-5250 band limit.
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Plot # 53. Subscriber unit, low band out of band emission zoom
to 5100-5150MHz band
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Plot # 54. Subscriber unit 26dB bandwidth upper band
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Plot # 55. Subscriber unit 26dB bandwidth middle band
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Plot # 56. Subscriber unit 26 dB bandwidth lower band
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Plot # 57. Subscriber unit channel spectral density low channel
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Plot # 58. Subscriber unit channel spectral density middle channel
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Plot # 59. Subscriber unit channel spectral density upper channel
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9.

Compliance with specification

Test FCC Part 15 Test result
Radiated emissions in restricted bands Sec.15.205 Complies
Conducted emission Sec.15.207 Complies
Radiated emission — general requirements Sec.15.109,209 Complies
Maximum peak output power Sec.15.407 Complies
Conducted spurious Sec.15.407 Complies
Peak power density Sec.15.407 Complies
Peak excursion Sec 15.407 Complies

Telematics Laboratory
M 5 October 2004

Approved by: Yuri Rozenberg
Position: Head of EMC Branch

Tested by: Michael Feldman

Position: Testing Technician
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10. Appendix 1: Test equipment used

All measurements equipment is on SlI calibration schedule with a recalibration interval
not exceeding one year.

Last Next
Instrument Manufac- Model Serial No. | calibration | calibration

turer date date
Spectrum analyzer HP E7405a Sll 4944 04/04 04/05
10 KHz-26.5 GHz
Spectrum analyzer HP 8565E 3517A00347 07/04 07/05
9 KHz-50 GHz
Antenna Double Ridge EMCO 3115 Sl14873 03/04 03/05
1-18 GHz
Antenna Standard Gain | WILTRON | Alpha TRG 861A/590 01/04 01/05
Horn A361
18-40 GHz
LISN FCC LISN- Sl 5023 05/04 05/05
9 kHz — 30 MHz 50/250-32-4-

16

Transient limiter HP 11947A 31074A3105 05/04 05/05
0.009-200 MHz
Attenuator 20 dB HP 8491B 3929M50394 05/04 05/05

11. Appendix 2: Antenna Factor and Cable Loss

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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Page 2 of 5

NETS

N U7 ETEUE LF o FER ey

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) Numeric dBi
1000 243 3.86 59
1500 256 6.48 8.1
2000 279 6.83 8.3
2500 289 8.43 9.3
3000 307 7.97 9.0
3500 32.0 8.06 9.1
4000 33.0 8.38 9.2
4500 329 10.91 10.4
5000 341 10.16 10.1
5500 348 10.51 10.2
6000 35.2 11.38 106
6500 354 12.79 1.1
7000 36.4 11.83 10.7
7500 37.3 10.90 10.4
8000 375 12.05 10.8
8500 379 12.36 109
9000 38.2 12.86 111
9500 38.3 14.04 11.5
10000 38.7 14.25 11.5
10500 38.5 16.26 121
11000 38.8 16.87 12.3
11500 395 15.41 11.9
12000 393 17.96 12.5
12500 391 20.03 13.0
13000 402 16.83 12.3
13500 412 14.53 11.6
14000 41.9 13.20 11.2
14500 413 16.27 124
15000 396 26.07 14.2
15500 38.1 39.49 16.0
16000 384 39.12 15.9
16500 39.8 29.81 14.7
17000 416 20.97 13.2
17500 448 10.55 10.2
18000 46.5 7.57 8.8

Specification compliance testing factor (1.0 meter spacing) to be added to receiver meter reading in dBV to convert
to field intensity in dBV/meter. Calibrated 07 Oct 02 (DD/MM/YYYY). 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

Frequency Antenna Gain Gain
(MHz) Factor (dB/m) Numeric dBi
1000 241 411 6.1
1500 256 6.48 8.1
2000 279 6.83 8.3
2500 289 8.47 9.3
3000 306 8.18 91
3500 319 8.24 9.2
4000 330 8.45 93
4500 32.8 11.14 105
5000 34.0 10.34 101
5500 348 10.40 10.2
6000 351 11.67 10.7
6500 354 12.86 1.1
7000 36.3 11.92 10.8
7500 373 1095 104
8000 37.4 12.15 10.8
8500 37.8 12.58 11.0
9000 38.2 13.01 11.1
9500 382 1421 1.5
10000 38.5 14.79 11.7
10500 38.6 16.05 121
11000 38.8 16.93 12.3
11500 393 16.19 121
12000 391 18.46 12.7
12500 391 20.28 13.1
13000 401 17.19 12.4
13500 411 14.85 11.7
14000 41.8 13.55 11.3
14500 413 16.25 121
15000 396 2578 14.1
15500 38.0 39.54 16.0
16000 38.3 39.73 16.0
16500 396 31.52 15.0
17000 413 2272 13.6
17500 445 11.49 10.6
18000 46.5 7.69 89

Specification compliance testing factor (1.0 meter spacing) to be added to receiver meter reading in dBV to conwe
to field intensity in dBV/meter. Calibrated 07 Oct 02 (DD/MM/YYYY). Calibration per ARP 958.

42 Chaim Levanon St. Tel-Aviv 69977 Tel: 972-3-646-7800 Fax: 972-3-646-7779 www.sii.org.il




D) ) THE STANDARDS INSTITUTION OF ISRAEL (Tefrmates caboreion

Test Report No.: 8412316053 Page 62 of 66 Pages
: Title: Test on Broadband Wireless Access
l BreezeACCESS VL 5.3 System and Point to Point BreezeNET B system

12. Appendix 3: Test configuration illustration
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Photo # 3.
Base Station + Subscriber Unit
Radiated emission test on open site
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Photo # 4.
Base Station + Subscriber Unit
Radiated emission test on open site
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Photo # 5. P/N AN1152
Spurious emission test

Photo # 6.
Radio unit with MTI sector antenna P/N AN1152.
Spurious emission test
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Photo # 7.
Radio unit with Unidirectional antenna UNI-28-4 P/N AN1230
Spurious emission test

Photo # 8.
Radio unit with Unidirectional antenna UNI-28-4 P/N AN1230
Spurious emission test

42 Chaim Levanon St. Tel-Aviv 69977 Tel: 972-3-646-7800 Fax: 972-3-646-7779 www.sii.org.il




MY) ) THE STANDARDS INSTITUTION OF ISRAEL. (Tfemaics Labortery g

Test Report No.: 8412316053 Page 66 of 66 Pages
: Title: Test on Broadband Wireless Access
' BreezeACCESS VL 5.3 System and Point to Point BreezeNET B system

Photo # 9.
Radio unit with integrated antenna P/N AN1248
Spurious emission test

Photo # 10.
Radio unit with integrated antenna P/N AN1248
Spurious emission test
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