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1. Applicant information

Applicant: Alvarion Ltd

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

The date of tests: 11 - 17 August, 13, 15 September 2010

Equipment under test information

Description of Equipment Under Test (EUT):  BreezeNETB 300

Model: BU/RB-B300D-5X-GigE
Serial Number: NA
Manufactured by: Alvarion Ltd

2. Test performance

Location: SII EMC Section

Purpose of test: Apparatus compliance verification in accordance with emission
requirements

Test specifications: 47CFR part 15.207, 15.209 part 90. 210 — 90. 215 part 1

§1.1310,RSS-210

Reference Documents:

Rules and Regulations; Part 15. “Radio frequency devices”;
Part. 90. Private land mobile radio services.

RSS-Gen, RSS-211

CFR 47 FCC:

Radio Standard
Specification (RSS) Canada

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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3. Summary of test

The EUT was found to be in compliance with requirements of: 47CFR Part 90, §§ 90.210,
90.213.90.1215 and RSS-211.

Transmitter characteristics Subclasses
Peak transmitter power 90.1215(a), RSS-111 4.1/5.3
Peak power spectral density 90.1215(b), RSS-111 4.2/5.3
Power spectral density mask 90.210(1), RSS-111 4.3/5.4
Undesired conducted emissions test 90.210 L, RSS-111 4.3/5.4
Undesired radiated emissions test 90.210 L, RSS-111 4.3/5.4
Ratio of the peak excursion test 90.1215(e)
Frequency stability test 90.213, RSS-1115.2
Receiver spurious emission RSS-111 5.5

/ Telematics Laboratory
\ 26 October 2010

Name: Eng. Yuri Rozenberg Name: Michael Feldman
Position: Head of EMC Branch Position: Test Technician

Measurement uncertainty.

Were relevant, the following measurement uncertainty level have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

This uncertainty represents an expended uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

Test description Expanded uncertainty

Radiated emissions
in the open field test site at 3 m measuring

distance:
30 MHz - 1.0 GHz 2Uc(E)=+432dB
1.0 GHz - 18 GHz 2Uc(E)=+4.47dB
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4. Equipment under test description.

*The customer provided description.

4.1 General description

The BNB-300 is designed as an adaptable platform, for high availability, high capacity and long
range wireless services, in the unlicensed and licensed frequency spectrum. The platform
architecture and software framework will enable various product configurations, providing a rich
suite of applications and system deployment models.
The generic platform is based on a state-of-the-art 802.11n technology, with robust capabilities
including Orthogonal Frequency Division Multiplexing (OFDM), Multiple-Input Multiple-
Output (MIMO), Time Division Duplexing (TDD) and Spectrum Management, the BNB-300
will offer line-of-sight (LOS) as well as non-line-of-sight (NLOS) operation, such as for drive
through trees, foliage and around buildings.

EUT technical characteristics

Transmitter technical characteristics.

Note

Stand-alone/fixed use

Always at distance at least 2 m from the people and public area.

Assigned frequency range

4940 MHz — 4990 MHz

4945 MHz — 4985 MHz SMHz EBW
Operating frequency range 4950 MHz — 4980 MHz 10 MHz EBW
4960 MHz, 4980 MHz 20 MHz EBW
RF channel spacing 5/10/20 MHz
Maximum rated output power 9 dBm

Antenna connection

N-type for external antenna

Professional installation

Type of modulation

QPSK, 4QAM, 16QAM, 64QAM

Type of multiplexing OFDM
Modulating test signal (baseband) PRBS
Antenna information
Type Manufacturer Model Gain, dBi
Internal/ dual polarized MTI P/N 850102 23
Flat panel , dual polarized MTI P/N 850102 23
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5. Environmental evaluation and exposure limit according to FCC part 1, 81.1307,
§1.1310

Limit for power density for general population/uncontrolled exposure is 1(mW/cm?) or
10 (W/m).
The power density calculation is S = (Pt /4w r°).
Where:
Pt - The transmitted power (EIRP) (mW)
r - The distance from the unit. (cm)
The limit 1(mW/cm?) can be calculated from the above based on the following data:
Pt- the transmitted power whish is equal to the peak output power 5.81 dBm plus external
antenna gain 23 dBi . The maximum peak EIRP = 28.81 dBm = 760.3 mW
Maximum allowed distance “r””, where RF exposure limits may not be exceeded,
r = SQRT(760.3/4x) and is more than 8§ cm from the antenna main lobe.

6. EUT test configuration

T 1
| |
! obU !
l l
| |
| |
\ \
i |
| > RF1 Antl i
| Antenna /
! verticalinput
} Digital 1 Antenna
} Anter}ma
| horizontal input
| > RF2 Ant2 }
| |
\ \
| |
| |
| |
P.S
AC main ETH line

Fig. 1. EUT block diagram.
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7. Testresults

7.1 Transmitter characteristics

7.1.1 Peak transmit power test according to §90.1215(a)(b).

Method of measurement
Operating Frequency Range

FCC part 2.1049
4945 - 4985 MHz

Ambient Temperature 23°C  Relative Humidity 49% Air Pressure 1011 hPa
. . Calculated
EBW, flggzgﬁgy 9%?}33;;332” Pe;l;vc\),l;:f)ut peak output Margin, | Reference
MHz MHz MHz dBm power limit, dBm to plot #
dBm
4945 5.13 -1.0 0 1.0 1,4
5 4965 5.08 -0.48 0 0.48 2,5
4985 5.00 -0.60 0 0.60 3,6
4950 9.31 -0.05 3.0 3.05 7,10
10 4965 9.40 -0.50 3.0 3.50 8,11
4980 9.16 -2.34 3.0 5.34 9,12
20 4960 18.22 5.81 6.0 0.19 13, 15
4980 17.96 3.81 6.0 2.19 14, 16
LIMIT
Channel bandwidth, Low power transmitter limit, Calculated transmitter power
MHz dBm limit, dBm
5 14 0
10 17 3.0
20 20 6.0

The peak power in table above is limited to 9 dBi antenna gain. The peak transmit power should

be reduced by the amount in dB that the antenna gain exceed 9 dBi..
For used antenna 23 dBi peak transmit power was calculated as Pgy — (23 — 9)
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TEST PROCEDURE

The measurements were performed in normal (transmitting) mode of operation for carrier
(channel) frequency at bottom, middle and the top of the 4940 - 4990 MHz frequency band
under maximum data transfer bit rate. The EUT RF output was connected to the Spectrum
Analyzer through appropriate attenuator and accounted with cable loss in SA settings. The 99%
EBW measurements were performed with RBW = 1% of EBW and VBW>RBW.

TEST EQUIPMENT USED:

2 3 4 5
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5 MHz EBW option, 99% bandwidth

¥ Agilent  16:30.45 Aug 11,2010
ALVARION BNE-300 GigE OBWY BM 4945MHz

R T

Ref20 dBm Atten 15 dB__ Ext PG -17.34 dB

Peak

Log

6

dB/ > <
R

Plot# 3

Center 4.945 GHz Span 15 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms {101 pts)
Occupied Bandwidth Oce BW % Pur 59.00 %
5.1316 MHz
Transmit Frag Error -6.115 kHz
# dB Bandwidth 4,479 MHz
Plot # 1
# Agilent  02:43.08 Aug 12,2010 R T
ALVARION BNB-300 Gige OBYY 5M 4985MHz
Ref20 dBm Atten 15 dB__ Ext PG -17.34 dB
Peak
Log
6
dB/ > <
b
Center 4.985 GHz Span 15 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms {01 pts)
Occupied Bandwidth Oce BW % Pwr 593.00 %
5.0019 MHz
Transmit Freq Error -45.293 Hz
# dB Bandwidth 4467 MHz

L Agilent  09:41:13 Aug 12, 2010
ALVARION BNE-300 GigE OBYY 5M 4965MHz

Ref20 dBm Atten 15 dB  Ext PG -17.34 dB

Peak ‘

Log ‘

6

dB/ > &«

Center 4.965 GHz
#Res BW 100 kHz

Occupied Bandwidth

VBW 300 kHz

5.0805 MHz
Transmit Freq Eror -26.593 kHz
x dB Bandwidth 4506 MHz

Plot # 2

Span 15 MHz

Sweep 4 ms (101 pts)

Occ BW % Pur

99.00 %
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5 MHz EBW option. Peak output power results

-+ ALY R 9S04 P A0 12, 2010 L A BLIGH OFF 095157 M dug 17, 7000
|'._-. 'P" F X R 41001100 Radio Std: None ] et Radis Std: Nena
e — : £ n T Trig: alk 1001100
K W Gaincd ow - l:inf?da " Ext Galn: AT 3 4B Radie Device: BTS bl HEGaln:Low -+ I.M.;qnlﬂdﬂ Ext Gain: -17.3 4B Radis Devica: BTS
Mkr1 4.94404 GHZ Mkr1 4.966065 GHZ]
10 dBigiv Rel 10 dBm -6.8588 dBm 10 dBfdiv Ref 10 dBm 6.4236 dBm
Log Leg
Center 4.945 GHz Span 15 MHz enter 4.965 GHz Span 15 MHz
#Res BW 1 MHz #VEW 3 MHz Sweep 1ms es BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-1.00 dBm/5 MHz -67.99 dBmiHz -0.48 dBm/ 5 MHz -67.47 dBmfHz
it STaTUS [W5G STATVS
Plot# 4 Plot# 5

D LI G M g i, 00
Center Freq: 4 585000000 GHz Radio $td: None
1o o Vrig: Fraw Run AvglHeld=> 1001100
HIFGainLow #Atten: 6 dB Ext Gainc 7.3 dB Radio Device: BTS
Mkr1 4.986365 GHz
10 dBidiv Ref 10 dBm 7.0243 dBm
Log
Center 4.985 GHz Span 15 MHz|
#Res BW 1 MHz #VEW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
-0.60 dBm/5 MHz -67.59 dBm/Hz
WEG STATVS
Plot# 6

Insertion loss of external attenuator, power splitter and cable = 17.3 dB
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10 MHz EBW option, 99% bandwidth

4 Agilent  11:43:49 Aug 12,2010

ALYARION BMB-300 GigE OBWYY 100 4950MHz
Ref 20 dBm Atten 15 dB Ext PG 17.34 dB

R T

Peak

Log
6

dB/ N

Center 4.95 GHz
#Res BW 100 kHz

Occupied Bandwidth
9.3160 MHz

VBW 300 kHz

31.995 kHz
8.839 MHz

Transmit Freq Error
x dB Bandwidth

Plot# 7

- Agilenf  11:53:43 Aug 12,2010

ALVARION BNE-300 GigE OBWY 10M 4980MHz
Ref 20 dBm Atten 15 dB  Ext PG -17.34 dB

Span 30 MHz
Sweep 6.522 ms (401 pts)

Occ BW % Puwr 99.00 %

Peak

Log
6

dB/

Center 4.98 GHz
#Res BW 100 kHz

Occupied Bandwidth
9.1674 MHz

VBW 300 kHz

52.589 kHz
8.838 MHz

Transmit Freq Error
% dB Bandwidth

Plot #9

Span 30 MHz
Sweep 6.522 ms @01 pts)

Occ BW % Pur 98.00 %

% Agilent  11:51:57 Aug 12,2010 R T
ALVARION BNE-300 GigE OBWY 10M 4385MHz

Ref20 dBm Atten 15 dB__ Ext PG -17.34 dB

Peak

Log
6

dB/ Y <~

& E3
Center 4.965 GHz Span 30 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 6.522 ms (401 pts)
Occupied Bandwidth Dce BYW % Pt 99.00 %
9.4060 MHz
Transmit Freq Error 7.206 kHz
w dB Bandwidth 838 hHz

Plot # 8
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10 MHz EBW option. Peak output power results

- Tite
|
i S G L Mamen: 6 4B [lt-a't AT 4B Rada De . S G L l;ln:!-
Mkri 8 2| cnange Tises
sco  Reftodem . v Rel 10dBm
[} RE [ Clear Titie
Center 4.85 GHz Bpan 30 MHz Center 4.965 GHz Bpan 30 MHz
#Res BW 1 MHz FVEBW 3 MHz Sweep 1ms #Res BW 1 MHz FVEBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density Channel Power Power Spectral Density
-0.05 dBm/9.31 MHz -69.74 dBmiHz -0.50 dBm/ 9.4 MHz -70.23 dBmiHz
Plot# 10 Plot# 11
et = Trg: al
S G L Mamen: 6 4B Ext Gain: 1734 4B Rada Davice: BTS
Mkr1 4,9824 GHZ]
e Rel 10 dBm -12.122 dBm)
. Clear Write
Average]
Max Hold]
|center 4.98 GHz Span 30 MHz, Min Hoid
#Res BW 1 MHz FVEBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density Em
|aute M
-2.34 dBm/ 9.16 MHz -71.96 dBmiHz
s L Fit <BND 300 GigE C POWER 10M 4580M_N png> saved stanas

Plot # 12

Insertion loss of external attenuator, power splitter and cable = 17.3 dB
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20 MHz EBW option, 99% bandwidth

3 Agllent  11:57.07 Aug 12,2010 R T
ALYARION BNE-300 GigE OBWY 20M 4960MHz

Ref20 dBm Atten 15 dB__ Ext PG -17.34 dB
Peak

Log

6

dB/ g b ud fp d AK D

»f"'A

P i
g
A [“fly
Fa -
Center 4.96 GHz Span 60 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 13.04 ms {401 pts)

Occupied Bandwidth

Occ BW % Pur 98.00 %

18.2242 MHz

Transmit Freq Error
# dB Bandwidth

§3.088 kHz
17.841 MHz

Plot# 13

20 MHz EBW option. Peak output power

L2108 30 AM 2 L3, 2000

_J Center Freq: 4960000000 GHz

Radie $td: Nene

Tnput: AF

Trig: Free Run AvglHeld> 100100

FGaindow | #Aten: 6 dB Ext Galn: 173 48
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i Agilent  12:01:26 Aug 12,2010
ALVARION BME-300 GigE OBWYY 200 4980MHz

Ref20 dBm Atten 15 dB_ Ext PG 17.34 dB
Peak
Log
6
dB/ L bl te bl )
Y o<
] l
/ h
V\‘\'A\M h
T i

A
Center 4.98 GHz
#Res BW 100 kHz

Occupied Bandwidth

VBW 300 kHz

17.9644 MHz
Transmit Freg Error 79.894 kHz
w dB Bandwidth 17 866 MHz

Span 60 MHz
Sweep 13.04 ms (401 pts)

Occ BW % Pur 99.00 %

Plot # 14

T gilent Spectrum Analyzer - ALVARION DND-300 Gigl 200 4980MHz
L 0 & r T

e

o Trig: Free Run
FIFGaincLow

#attan: 6 4B

10 dBk Rel 20 dBm 6.1785 dBm 10 dB# Ref 20 dBm

Log og

Center 4.96 GHz ‘Span 60 MHz Center 4.98 GHz Span 59.14 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms #Res BW 1 MHz #VEW 3 MHz Sweep 1ms

Channel Power

5.81 dBm/ 18.22 MHz

Power Spectral Density

-66.80 dBmiHz

usa i/ File <BNB 300 GigE C.PWR_PSD 20M 4360M.png> saved STATUS

Plot # 15

Channel Power

3.81 dBm/ 17.96 MHz

Power Spectral Density

-68.74 dBmiHz

Plot # 16

Insertion loss of external attenuator, power splitter and cable = 17.3 dB
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7.1.2 Peak power spectral density of low power devises test according to §90.1215(b).

Method of measurement
Operating Frequency Range
Ambient Temperature

FCC p.90.1215 (d)
4945 - 4985 MHz
23°C  Relative Humidity — 49%

Air Pressure 1011 hPa

EBW, Carrier Measured Calcu!atgd Margin, Reference to
MHz frequency PSD, PSD limit, dBm plot #
MHz dBm dBm
4945 -6.85 0 6.85 4
5 4965 -6.42 0 6.42 5
4985 -7.0 0 7.0 6
4950 -8.56 3.0 11.5 10
10 4965 -9.62 3.0 12.6 11
4980 -12.1 3.0 15.1 12
20 4960 -6.17 6.0 0.17 15
4980 -7.99 6.0 1.99 16
LIMIT

The power spectral density is limited to 8 dBm/MHz. The power spectral density should be reduced by
the amount in dB that the antenna gain exceeds 9 dBi.

For used antenna 23 dBi power spectral density limit was calculated as PSD limit — (23 — 9) = 8 — (23-9)
=-6.0 dBm/MHz

TEST PROCEDURE

The measurements were performed in normal (transmitting) mode of operation for carrier (channel)
frequency at bottom, middle and the top of the 4940 - 4990 MHz frequency band under maximum data
transfer bit rate. The EUT RF output was connected to the Spectrum Analyzer through appropriate
attenuator and accounted with cable loss in SA settings.

TEST EQUIPMENT USED:

2 3 4 5
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7.1.3 Power spectral density mask according to §90.210(1).

Method of measurement FCC part 90.210 (1)(7)

Operating Frequency Range 4945 - 4985 MHz

Ambient Temperature 23°C  Relative Humidity 49% Air Pressure 1011 hPa
LIMIT

Test was performed according to limitation of part 90.210 emission mask L.

The power spectral density of any emissions must be attenuated below the output power of
the transmitter as follows:

On any frequency removed from assigned frequency between 0 — 45% - 0 dB

On any frequency removed from assigned frequency between 45 — 50% - 10 dB

On any frequency removed from assigned frequency between 50 — 55% - 20 dB

On any frequency removed from assigned frequency between 55 — 100% - 28 dB

On any frequency removed from assigned frequency between 100 — 150% -40 dB

On any frequency removed from assigned frequency above 150% - 40 dB.

TEST PROCEDURE

The measurements were performed in normal (transmitting) mode of operation for carrier
(channel) frequency at bottom, middle and the top of the 4940 - 4990 MHz frequency band under
maximum data transfer bit rate. The EUT RF output was connected to the Spectrum Analyzer
through appropriate attenuator and accounted with cable loss in SA settings. The Emission mask
measurements were performed with RBW = at least 1% of EBW and VBW = 30 kHz.

TEST EQUIPMENT USED:

3 4 5 15
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5 MHz emission bandwidth
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10 MHz emission bandwidth
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20 MHz EBW option
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7.1.4 Undesired conducted emissions test according to § 90.210 L

Method of measurement FCC part 90.210 (1)(7)
Operating Frequency Range 4945 - 4985 MHz
Ambient Temperature 23°C Relative Humidity ~ 49% Air Pressure 1009 hPa

The frequency spectrum was investigated from the lowest radio frequency signal generated in
the equipment up to 40 GHz. The emission levels of the EUT in peak mode more than 20 dB
lower than the specified limit were not recorded in the table. For the test results refer to plots ##
25-64 in this section.

The worse case results were found:

EBW, Carrier Measured Measured Relatl\./e. i, Reference
MH frequency, frequency, level, 40 dBc limit, 4B to olof

z MHz MHz dBm dBm 0 plo
4940 -45.9 -36.0 9.9 27
49435 4953 -44 .4 -36.0 8.4 28
4958 -54.1 -36.3 17.8 32
> 4965 5190 -47.6 -36.3 11.3 33
4985 4978 -45.8 -35.6 10.2 37
4993 -48.6 -35.6 13.0 38
4940 -47.8 -37.1 10.7 42
4950 5234 -46.6 -37.1 9.5 43
4950 -55.4 -37.8 17.6 47
10 4965 5181 -47.4 -37.8 9.6 48
4912 -56.4 -38.0 18.4 52
4980 4990 -42.9 -38.0 49 53

494 -48.1 -40. 2
4960 940 8 0.3 8 57
20 5266 -47.5 -40.3 7.2 58
4980 4861 -58.5 -45.9 12.6 62
5220 -54.6 -45.9 8.7 63

LIMIT

The power spectral density of any emissions must be attenuated below the output power of
the transmitter as follow:
On any frequency removed from assigned frequency above 150% - 40 dB.
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TEST PROCEDURE

The test was performed at worse case emission bandwidth and output power options.

The measurements were performed in normal (transmitting) mode of operation for carrier
(channel) frequency at bottom, middle and the top of the 4940 - 4990 MHz frequency band
under maximum data transfer bit rate. The EUT RF output was connected to the Spectrum
Analyzer through appropriate attenuator and accounted with cable loss in SA settings. The
measurements were performed with RBW = at least 1% of EBW and VBW > RBW.

TEST EQUIPMENT USED:

1 3 4 5
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5 MHz emission bandwidth. Carrier frequency 4945 MHz.
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Model: BU/RB-B300D-5X-GigE ECC ID: LKT-BNETB-5XGIGE; IC: 2514A-BNETB5X

5 MHz emission bandwidth. Carrier frequency 4965 MHz.
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Model: BU/RB-B300D-5X-GigE ECC ID: LKT-BNETB-5XGIGE; IC: 2514A-BNETB5X

5 MHz emission bandwidth. Carrier frequency 4985 MHz
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Model: BU/RB-B300D-5X-GigE ECC ID: LKT-BNETB-5XGIGE; IC: 2514A-BNETB5X

10 MHz emission bandwidth. Carrier frequency 4950 MHz
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Model: BU/RB-B300D-5X-GigE ECC ID: LKT-BNETB-5XGIGE; IC: 2514A-BNETB5X

10 MHz emission bandwidth.

Carrier frequency 4965 MHz
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10 MHz emission bandwidth.

Carrier frequency 4980 MHz
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20 MHz emission bandwidth.

Carrier frequency 4960 MHz
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Model: BU/RB-B300D-5X-GigE ECC ID: LKT-BNETB-5XGIGE; IC: 2514A-BNETB5X
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ALVARION BNB-300 GigE 200 4980MHz
Ref6 dBm Atten 5 dB Ext PG -11.3 dB

Carrier frequency 4980 MHz

R T
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#Res BW 300 kHz #VBW 30 kHz

Plot # 60
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ALYARION BNB-300 GigE 20k 4980MHz
Ref6 dBm Atten 5 dB__Ext PG -11.3 dB
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Plot # 62
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ALWVARION BMB-300 GigE 20 4980MHz
Ref6 dBm Atten 5 dB__ Ext PG -11.3 dB
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Plot # 61
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ALWVARION BNB-300 GigE 20M 4380MHz
Ref6 dBm Atten 5 dB__ Ext PG -11.3 dB

Stop 1 GHz
Sweep 138.8 ms (401 pts)

Mkr1 5.22 GHz
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Plot # 63

Stop 10 GHz
Sweep 695.8 ms (101 pts)
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