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Applicant information

Order placed by:
Address:
Sample for test selected by:

Alvarion Ltd
21A Habarzel str, Tel-Aviv, 69710, Israel
The customer

The date of test: October 2007
Equipment under test information
Description of Equipment Under Test (EUT): Transmitter BreezeMAX 2300
Model: BMAX-CPE-Si-E-2.3
Serial Number: NA
Manufactured by: Alvarion Ltd
Test performance
Location: SII EMC Section
Purpose of test: Apparatus compliance verification in accordance with emission
requirements

Test specifications: 47CFR part 15, part 27, part 2 §§ 2.1049, 2.1053, part 1 §1.1310

This Test Report contains 46 pages
and may be used only in full.

This Test Report applies only to the specimen tested and may not
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 15 §§ 15.207 and
15.209 part 27, §§ 27.50, 27.53, 27.54 and part 2 §§ 2.1049

Parameter Subclasses

Transmitter characteristics

Occupied bandwidth 2.1049
Peak output power 27.50
Spurious emissions at antenna terminal 27.53
Spurious emissions radiated 27.53
Frequency stability 27.54
Conducted emissions 15.207
Radiated emissions 15.209

Test performed by:

Test report prepared by:

Test report approved by:

Mr. Michael Feldman test technician

Mr. Michael Feldman test technician

Mr. Yuri Rozenberg. Head of EMC Branch
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4. Equipment under test description.

*The customer provided description.

4.1  General description

BreezeMAX 2300 is Alvarion’s WiMAX platform for the licensed 2.3 GHz WCS frequency band.
It is digital modulated TDD system operating in the 2300MHz up to 2360MHz band with OFDM
modulation. The basic system configuration is a one-box configuration that contains a power supply, an
Ethernet 10/100BaseT (RJ 45) interface, radio and digital section.
The Si CPE contains the 6 element beam switching antenna, covers 360 degree physically. At given time
slot only one element out of six elements is selected according to internal algorithm, giving 60 deg.
coverage one at given time slot. When external antenna is attached to the unit, the number of antenna
elements becomes 7, and the antenna selection algorithm applies now to 7 antennas elements. Usually the
external antenna will be selected as it has the best RX signal level

EUT technical characteristics

Transmitter technical characteristics. Note
Stand-alone/fixed use
Assigned frequency range 2305 — 2315 MHz and 2350 — 2360 MHz
Operating frequency range | 2307.5 MHz, 2312.5 MHz, 2352.5 MHz, 2357.5 MHz
RF channel spacing 5 MHz
Maximum rated output power | 24 dBm At transmitter 30 Q RF
output connector
Antenna connection Connector: SMA external
Transmitter 99% power
bandwidth 5 MHz
Type of modulation BPSK, 4QAM, 16QAM, 64QAM
Type of multiplexing OFDM
Modulating test signal
(baseband) PRBS
Maxmum transmitter duty 50 %
cycle in normal use
;I'ransmltter duty cycle supplied 100 %
or test
Antenna information
Type Manufacturer Model Gain
Internal Raytron ANI1351 7 dBi
Flat panel MTI LA3620110/s 11.5 dBi
Cable to external antenna MTI MT-850001/MA 2m/-3 dB @ 2.3 GHz
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4.1.1 Environmental evaluation and exposure limit according to FCC CFR 47 part 1, 81.1307, §1.1310

Limit for power density for general population/uncontrolled exposure is 1(mW/cm?) or

10 (W/m2).

The power density calculation is S = (Pt /4= ).

Where

Pt - The transmitted power (EIRP) (mW)

r - The distance from the unit. (cm)

The 1(mW/cm?) limit can be calculated from the above based on the following data:

Pt- the transmitted power whish is equal to the output power (23.1-3) dBm plus external antenna
gain 11.5 dBi . The maximum EIRP = 31.6 dBm = 1445 mW

Maximum allowed distance “r””, where RF exposure limits may not be exceeded, = SQRT(1445/4m)
and is more than 10.7 cm from the unit antenna.

Peak power density at worse case distance 20 cm is = Pt/4nr? = 1.45 W/4n*0.2% = 2.89 W/m?
That is less than 10 W/m? power density limit.

EUT test configuration

Indoor unit Power supply I

110 - 240 VAC

Fig. 1 Subscriber unit test setup.
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5. Test results
5.1 Transmitter characteristics
5.1.1 Occupied bandwidth according to § 2.1049
Method of measurement ANSI 63.4 §13.1.7
Operating Frequency Range 2.305-2.320 GHz, 2.345 — 2.360 GHz

Ambient Temperature 23° C Relative Humidity 49% Air Pressure 1009 hPa

Carrier frequency Measured (_)ccup|ed Reference to plot
bandwidth,
MHz number
MHz
2307.5 4.68 #1
2312.5 4.68 #2
2352.5 4.70 #3
2357.5 4.72 #4
TEST PROCEDURE

The measurements were performed in normal (transmitting) mode at all transmitted carrier (channel)
frequencies of the 2.305 - 2.320 GHz and 2.345 — 2360 GHz frequency ranges 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:

1 2 3
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Occupied bandwidth test results.
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Plot # 2. Carrier Frequency 2312.5 MHz
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Plot # 3. Carrier Frequency 2352.5 MHz

Plot # 4. Carrier Frequency 2357.5 MHz
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5.1.2 Peak output power test § 27.50

Operating Frequency Range 2.305-2.320 GHz, 2.345 — 2.360 GHz
Ambient Temperature 23° C Relative Humidity 49% Air Pressure 1009 hPa

Carrier Peak output power. Peak output power. Reference to
frequency (With external 11.5 dBi antenna gain) plot number
MHz dBm dBm
2307.5 22.9 314 #5
2312.5 23.1 31.6 #6
2352.5 23.1 31.6 #7
2357.5 22.9 314 #8

The following power limits apply to the 2305 — 2320 MHz and 2345 — 2360 MHz bands:
Fixed, land, and radiolocation station transmitting are limited to 2000W (63 dBm) peak equivalent
isotropically radiated power

TEST PROCEDURE

Calculation of measured output power with external antenna was performed as follows: Plot result
+ Ant. gain — 3 dB cable loss.

The measurements were performed in normal (transmitting) mode at all transmitted carrier
(channel) frequencies of the 2.305 - 2.320 GHz and 2.345 — 2.360 GHz frequency ranges 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:

1 2 3
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Peak output power test results.
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5.1.3 Spurious emissions at antenna terminal 8§ 27.53

Operating Frequency Range 2.305-2.320 GHz, 2.345 — 2.360 GHz
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, without going below 9 kHz, up to the tenth harmonic of the highest fundamental

frequency. The emission levels of the EUT in peak mode more than 20 dB lower than the specified
limit were not recorded in the tables.

Carrier frequency — 2307.5 MHz.

Frequency, Spurlolus emission Spurious emissions Margin Reference to plot
evel, calculated limit, number
MHz dBm dBm dB
2299.5 -51.9 -40 11.9 #12
2305.0 -21.3 -13 83 #14
2310.0 -23.8 -13 10.8 #16
2320.0 -51.4 -50 1.4 #18

Carrier frequency — 2312.5 MHz.

Frequency, | Spurious emission Spurious emissions Margin Reference to plot
level, calculated limit, number
MHz dBm dBm dB
2309.5 -23.5 -13 -10.5 #26
2315 -29.8 -13 -16.8 #28
2320 -51.9 -50 -1.9 #30
8053 -61.6.0 -40 -21.6 #33

Carrier frequency — 2352.5 MHz.

Frequency, | Spurious emission Spurious emissions Margin Reference to plot
level, calculated limit, number

MHz dBm dBm dB

2298 -48.0 -40 -8.0 #36
2320 -52.3 -50 -2.3 #39
2350 -24.8 -13 -11.8 #41
2355 -30.4 -13 -17.4 #43
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Carrier frequency —2357.5 MHz.

Frequency, | Spurious emission Spurious emissions Margin Reference to plot
level, calculated limit, number
MHz dBm dBm dB
2300 -48.3 -40 -8.3 #48
2344 -52.5 -50 2.5 #51
2355 -24.9 -13 -11.9 #53

Measured results not noted in the tables above presented,;

In 5 — 2300 MHz band present in plots ## 9, 10; ## 23, 24; ## 35, 36; ## 47, 48

In 2300 — 2320 MHz band present in plots ## 37, 49

In 2345 - 2360 MHz band present in plots ## 19, 31,

In 2370 — 24000 MHz band present in plots ## 20 - 22; ## 32 — 34; ## 44 — 46, ## 54 - 56

LIMIT

For operation in the bands 2305 —2320 MHz and 2345 — 2360 MHz, the power of any
emissions outside the licensee’s frequency band(s) of operation shall be attenuated below the
transmitter power (P) within the licensed band(s) of operation, measured in watts, by the
following amounts:

Below 2300 MHz and above 2370 MHz by factor not less then 70+10log(P) dB - -40 dBm

On all frequencies from 2300 to 2320 MHz and 2345 to 2370 MHz by factor not less then
43+10Log(P) dB - -13 dBm.

On all frequencies from 2320 to 2345 MHz by factor not less then 80+10Log(P) dB - -50 dBm.

TEST PROCEDURE

The measurements were performed in normal (transmitting) mode at all transmitted carrier
(channel) frequencies of the 2305 - 2320 MHz and 2345 -2360 MHz frequency ranges 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:

1 2 3 9
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Spurious emissions at antenna terminal test results.

Frequency carrier 2307.5 MHz.
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Used external attenuator = 20 dB
Cable loss = 1.2 dB.
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Title: BreezeMax 2300 Broadband Wireless Access System

Model: BMAX-CPE- Si- E- 2.3

FCC ID: LKT-BMAX-SI23CR

Frequency carrier 2312.5 MHz.
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FCC ID: LKT-BMAX-SI23CR

Frequency carrier 2352.5 MHz
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Title: BreezeMax 2300 Broadband Wireless Access System
Model: BMAX-CPE- Si- E- 2.3 FCC ID: LKT-BMAX-SI23CR

Frequency carrier 2357.5 MHz
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Title: BreezeMax 2300 Broadband Wireless Access System
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5.1.4 Radiated emissions according to 88 2.1053, 27.53

Operating Frequency Range 2.305-2.320 GHz, 2.345 — 2.360 GHz

Ambient Temperature 23° C Relative Humidity 49% Air Pressure 1009 hPa
Carrier frequency = 2307.5 MHz
Frequency, Radiated Limit, Margin,
emissions, Note to Eleof te ;eljnrﬁi)er
MHz dBm/dB (uV/m | dBm/dB (uV/m) dB
2305 -35.9/59.3 -13/82.2 22.9 #60
2310 -37.3/57.9 -13/82.2 24.3 #62
2331 -63.7/31.5 -50/45.2 13.7 #63
15120 21.1 -40/65.2@1m Noise floor #66
Carrier frequency = 2312.5 MHz
Frequency, Radiated Limit, Margin,
emissions, Note to Eleof te ;eljnrﬁi)er
MHz dBm/dB (uV/m | dBm/dB (pVv/m) dB
2310 -36.4/58.8 -13/82.2 234 #70
2315 -37.0/58.2 -13/82.2 24.0 #72
2330 -64.4/30.8 -50/45.2 14.4 #73
15120 21.0 -40/65.2@1m Noise floor #76
Carrier frequency = 2352.5 MHz
Frequency, Radiated Limit, Margin,
emissions, Note to Eleof te ;eljnrﬁi)er
MHz dBm/dB (pVv/m) dBm/dB (uVv/m) dB
2343 -64.4/30.8 -50/45.2 14.4 #80
2350 -34.2/61.0 -13/82.2 21.2 #82
2355 -36.2/59.0 -13/82.2 23.2 #84
23780 22.1 -40/65.2@1m - Noise floor #86
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Carrier frequency = 2357.5 MHz

Frequency, Radiated Limit, Margin, Reference
emissions, Note to Plot number
MHz dBm/dB (pVv/m) dBm/dB (uVv/m) dB
2330.7 -65.1/30.1 -50/45.2 15.1 #90
2355 -34.3/60.9 -13/82.2 21.3 #92
2360 -36.1/59.1 -13/82.2 23.1 #94
23430 22.0 -40/65.2@1m - Noise floor #96

Measured results not noted in the tables above presented:

In 5 — 2300 MHz band present in plots ## 57, 58; ## 67, 68; ## 77, 78; ## 87, 88
In 2300 — 2320 MHz band present in plots ## 79, 89

In 2345 - 2370 MHz band present in plots ## 64, 74,

In 2370 — 24000 MHz band present in plots # 65, # 75; # 85, # 95

TEST PROCEDURE

The frequency spectrum was investigated from the lowest radio frequency signal generated in the
equipment, without going below 9 kHz, up to the tenth harmonic of the highest fundamental
frequency. The emission levels of the EUT more than 20 dB lower than the specified limit were not
recorded in the tables. For the test results refer to the tables and plots in this section.

Substitution method.

The measurements were performed according to ANSI/TIA-603-C-2004 section 2.2.12 test method.
Investigation of transmitter spurious emissions was performed. EUT was replaced by generator and
substitution antenna. Level calculated from generator output level, substitution antenna gain and
connected cable loss was compared with the limit. Transmitter was operated with internal antenna
in 4 carrier frequencies 2307.5 MHz; 2312.5 MHz; 2352.5 MHz and 2357.5 MHz.

LIMIT

Any emissions outside the licensee’s frequency band(s) of operation shall be attenuated:
Below 2300 MHz and above 2370 MHz by factor not less then 70+10 log(P) dB = -40 dBm@ 55.2
dBuV/m at 3m distance. On all frequencies from 2300 to 2320 MHz and 2345 to 2370 MHz by
factor not less then 43+10Log(P) dB = -13 dBm@ 82.2 dBuV/m at 3m distance. On all frequencies
from 2320 to 2345 MHz by factor not less then 80+10Log(P) dB - -50 dBm@ 45.2 dBuV/m at 3m
distance.

TEST EQUIPMENT USED:

1 3 4 5 6 12
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Title: BreezeMax 2300 Broadband Wireless Access System

FCC ID: LKT-BMAX-SI23CR

Frequency carrier 2307.5 MHz.
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Plot # 58

ALWARION BM-CPE-35i-2.3 GHz Fc-2307.5 GHz

Ref 90 dBpY Atten 5 dB Ext PG -32.7 dB
Samp

Lag

i}

dB/

PPl i bl

VAvy

i)

Center 2.304 GHz Span 1 MHz
#Res BH 108 kHz #VBH 1 MHz Sweep 5 ms (401 pts)
Channel Power Power Spectral Density
59.26 dBpV/1.8000 MHz -08.74 dBpV/Hz

Plot # 60
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Channel Power Power Spectral Density
57.86 dBpV/1.0808 MHz -2.14 dBpV/Hz
Plot # 62
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(@3] 14:35:24 OCT 18, 2RA? Fc-2307.5 MHz
ALUARION EUT-BH-CPE-5i-2.3
ACTU DET: SHPL
MERS DET: PERK OF AUD
KR 2.3314Y OHz
3151 dBpUsm

LOG REF BB.8 dBuUrsm PREAKP OM
1

START 2. 32060 GHz STOP 2.3458@ COHz
#IF BW 1.8 MHz #AUG BW 3 MHz SWP 2R B msec

Plot # 63

(@) 11:48:47 OCT 18, 287 Fc-2307.5 MHz
ALUARION EUT-BH-CPE-5i-2.3
ACTU DET: SHPL
HEAS DET: PERK 0P AUD
MKR E.498 OHz
3666 dBylsn

LOG REF EB8.8 dEul/w PREAHP ON
18

B/
PATH
B di
AUG
10@ PRI R, NSRS S
oL
55.¢
dBuls
Up 58
5CFC
ACORR

START 2.37@ OHz S5TOP B.5@R COHz
®#IF BW 1.8 MHz HAUD BW 3 MHz SWP 81,6 msec

Plot # 65

(#3)11:36:38 OCT 18, RRA? Fc-2307.5 MHz
ALUARTON EUT-BH-CPE-5i-2.3
ACTU DET: SHPL
MERS DET: PERK OF AUD
KR 2.36725 OHz
5008 dBpU/m

LOG REF 98.8 dBuUrsm PREAKP OM
16

B/
ATH
o8 dB
AUG
L]
oL
Bz.e
dBul/
VA £B
5C FC
RCORR

START 2. 34560 GHz STOP 2.3788@ COHz
#IF BW 1.8 MHz #AUG BW 3 MHz SWP 20 B msec

Plot # 64

Agilent 155 Oct

ALYARION BM-CPE-$i-2.3 Fc-2.307.5 GHz Mkrl 1512 GHz
Ref 70 dBpY #Atten @ dB 21.1 dBpl
Samp
Log
18

Dl
65.2
dBpv 1
VAvy
160
vl 2
$3 FC
AR

Start 6.5 GHz Stop 24 GHz
#Res BH 1 MHz VEH 1 MHz Sween 179 ms (401 pts)

Plot # 66
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FCC ID: LKT-BMAX-SI23CR

() BI:15:43 0CT 1@

Frequency carrier 2312.5 MHz.

2RRY Fec-2312.9

ALUARION EUT-BH-CPE-5i-2

LOG REF EB.8 dBub/m
1

ACTY DET: PERK

WEAS DET: PEAK OF AUG
HEE 9714 MHz

42,56 dBulim

PREAHP ON

START 3@.8 MHz
IF BM 128 kHz

(@3) 12:87,15 0C7 18

ST0P 1.PAEA OHz
SW

AUD BW 3AA kHz F 983 msec

Plot # 67

2Al7? Fc-2312.9 MH:z
ALURRION EUT-BH-CP -2

£-8i-2.3
ACTY DET: SHPL
HEAS DET: FERK OF AUD
R P.31000 GHz
7883 dBulsn

LOG  REF 9@.8 dBulsm
10

dB/

ATN

18 dB
AVG
18B

oL
ic.¢

B U 7 frmcesmenefrompn e g caind

Up EB

SCFC
ACORR

START 2.3ABAA CHz
#IF BW 1.8 HHz

(@) 12:20:32 0CT 1@

LOG  REF 9@.8 dBulsm
1

STOP 2.310808 GHz

#AUG BM 3 MHz SWP EB.@ msec

Plot # 69

2Al7 Fc-2312.5 MH:z
ALURRION EUT-BH-CP -2

£-5i-2.3
ACTU DET: SHPL
HEAS DET: PERK OP AUD
KR 2.315080 GHz
77 B4 dBulsn

START ©.31588@ GHz
#IF BW 1.8 MHr

S5TOP 2.308RAR (Hz

#AUG BM 3 MHr SWP 2B.8 msec

Plot # 71

[@3) 12:82:58 OCT 16, 2BB7

Fc-2312.5 MHz

ALURARION EUT-BH-LPE-5i-2.3
ACTU DET: SHPL
MERS DET: PEAK OP AUD
WKR £.173 OHz
28,75 dBul/n
LOG  REF £2.8 dBulrw PREAHP 0N
18
dBs
IATH
B dB
AUG
100
T S B e e e
dBul/
IR 5B
50 FC
ACORR
STRRT 1,000 OHz 5T0P ©,308 OH:
WIF BW 1.8 MHz  #AUD BW 3 MHz SWP B6.D neec

Plot # 68

ALWARION BM-CPE-5i-2.3 GHz Fc-2312.5 GHz

Ref 90 dBpY Atten

5dB Ext PG -32.7 dB

Samp

Lag
i}

dB/

VAvy

i

Center 2.309 GHz
#Res BH 100 kHz

Span 1 MHz

+UBH 1 MHz Sweep 5 ms (401 pts)

Channel Power

58.81 dBpV/1.0000 MHz

Power Spectral Density

-1.19 dBpV/Hz

Plot # 70

ALWARION BM-CPE-5i-2.3 GHz Fc-2312.5 GHz

Ref 90 dBpY Atten

5dB Ext PG -32.7 dB

Samp

Lag
i}

dB/

VAvy
i

Start 2.315 GHz
#Res BH 100 kHz

Stop 2.316 GHz

+UBH 1 MHz Sweep 5 ms (401 pts)

Channel Power

58.23 dBpV/1.0000 MHz

Power Spectral Density

-1.77 dBpV/Hz

Plot # 72
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(@) 12:26:27 00T 40 2007 Fe-2312.5 Mz
RLUARION EUT-EH-CPE-5i-2.3
ACTY DET: SHRL
HEAS OET: PEAK DF ALD
HER 2.33063 GHz
38,89 dBulen

LOG REF B@.@ dBulsm FREAHP OM
1

START 2.30088 (Hz STOF 234588 GHr
#IF BW 1.8 HHz #AUG BM 3 MHz SWP 2B.8 msec

Plot# 73

(@) 12:35:43 0CT 16 2007 Fc-2312.5 Mz
ALUARITON EUT-BH-CPE-5i-2.73
ACTY DET: SHPL
MEAS DET: PERK OP AVG
MKR B.241 GHz
57,31 dBulsn

LOG  REF 9@.8 dBul/m PREANP ON
10

dB/
ATN
an dB

START 2.37@ GHz 5TOP B.588 GHz
#IF BW 1.8 HH:z #AUG BH 3 MHz SWP 91.6 msec

Plot # 75

[#5)12:32:25 0CT 18, 2AA7 Fc-2312.5 MHz
ALURRITON EUT-BH-CPE-5i-2.3
ACTU DET: SHPL
HEAS DET: PERK OP AUD
KR 2.35569 GHz
45,70 dBubsn

LOG  REF 9@.8 dBulsm FREAHP OM
1

START 2.345688 (Hz STOF 2. 37088 GHz
#IF BW 1.8 HHz #AUG BM 3 MHz SWP 2B.8 msec

Plot # 74

Agilent

ALVARION BM-CPE-§i-2.3 Fc-2.312.5 MHz Mkrl 15.12 GHz
Ref 70 dBpY #ftten B dB 20.95 dBp
Samp
Log
10

DI

65.2
dBpv 1
UAwg

HL $2
$3 FC
AA

Start 8.5 GHz Stop 24 GHz
#Res BH 1 MHz YEH 1 MHz Sweep 175 ms (401 pts)

Plot # 76
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Frequency carrier 2352.5 MHz

(#3) B3:18:45 OCT 18, 2RA? Fc-2352.5 MHz
RLUARION EUT-BH-CPE-5i-2.3
ACTU DET: PLAK
MERS DET: PEAK OF AUD
KR 9714 MHz
Y3.37 dBpUsm

LOG REF BB.8 dBuUrsm PREAKP OM
1

START 3@.8 MHz STOP 1.8068 OHz
IF BW 12@ kHz AUC BW 3@@ kH:z SWP 989 meec

Plot # 77

[@3)13:79:85 OLT 18 2887 Fc-2352.5 Mz
ALUARION EUT-BH-CPE-5i-2.3
ACTU DET: SHPL
HEAS DET: PERK 0P AUD
MKk 231845 GHz
5181 dBylsn

LOG REF 98.8 dEul/w PREAHP ON
18
B/

ATH
o df

AUG
168

oL
Be.2

dBuls
up 5B

5C FC
RCORR

START 2.38888 GHz STOF 2.328@R COHz
®#IF BW 1.8 MHz HAUD BW 3 MHz WP 2B, B meec

Plot # 79

(#3)13:46:13 OCT 18, 3RA7 Fc-2352.5 MH:
RLUARION EUT-BH-CPE-5i-2.3
ACTU DET: SHPL
MEAS DET: PEAK OP AUD
WER £,350000 CHz
7841 dBuU/m

LOG REF 98.8 dEul/w
1

START £.345880 GH:z S5TOP 2. 35A8AR CHz
#IF BW 1.8 MHz #AUD BW 3 MHz WP 2B, B msec

Plot # 81

[@F)13:32:48 0CT 18 2AA7 Fc-2352.5 Mz
ALURRION EUT-BH-CPE-5i-2.3
ACTY DET: SHPL
HEAS DET: FERK OP AUD
HKR 2,300 GHz
4B 96 dBulsm

LOG  REF BA.B dBulsm FREAHP ON
1

START 1.0@@8 GHz S5TOP 2.3808 GHz
#IF BW 1.8 HHz #AUG BM 3 MHz SWP P6.@ msec

Plot # 78

@) 13:48:48 0CT 18 207 Fc-2352.5 MHz
ALUARION EUT-BH-CPE-5i-2.3
ACTY DET: SHPL
HEAS DET: PEAK DP ALD
WER 2.34385 GHz
ECN-ENEATR

LOG  REF E@.8 dEulsm FREAHP OM
18
dB/
FATN
A dB
AUG
b1 R P
oL
45,2
dBubs
WA 5B
SCFC
ACORR

START 2.32088 GHz STOP 2345688 GHz
#IF BW 1.8 HHz #AUG BU 3 MHz SWP 2B.8 msec

Plot # 80

ALVARION BM-CPE-5i-2.3 GHz Fc-2352.5 MHz

Ref 99 dBpY fitten 5 B Ext PG -32.7 dB
[Samp
Log
Lo
dB/
Bypon ot LR i P
Awg
i
Start 2.349 GHz Stop 2.35 GHz
#Res BH 180 kHz #WBH 1 MHz Sweep 5 ms (401 pts)
Channel Power Power Spectral Density
61.03 dBpV/1.0000 MHz 1.83 dBpV/Hz

Plot # 82
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[#5)17:56:25 OLT 18 BB Fc-2352.5 Mz
RLUARION EUT-BH-CPE-3i-2.3
ACTU DET: SHPL
HEAS DET: PEAK QP AUD
M§R 235508 GHz
7824 dBylsn

LOG REF 98.8 dEul/w
1

START 2.3550@ GHe S5TOF 2.378@A CHz
#IF BW 1.8 MHz #AUD BW 3 MHz WP 2B, B msec

Plot # 83

14:12:57 OCT 18 ARA? Fc-2352.5
(@) RLUARTON EUT-BH-CPE-5i-2.3
ACTU DET: SHPL
MERS DET: PEAK OF AUD
KR B.355 GHz
3707 dBpUsm

LOG REF BB.8 dBuUrsm PREAKP OM

i Agilent 1

ALVARION BM-CPE-Si

.3 GHz Fo-2352.5 MHz

Ref 90 dBpY Atten 5 dB Ext PG -32.7 dB
[Samp
Log
i)
B/
"
' L T o Ty,
Awg
i)
Center 2,356 GHz Span 1 MHz
#Res BH 180 kHz #4BH 1 MHz Sreep 5 ms (401 pts)
Channel Power Power Spectral Density
59.03 dBpV/1.0000 MHz -8.97 dBuV/Hz

START 2.37@ OHz STOP B.508@ COHz
#IF BW 1.8 MHz #AUG BW 3 MHz SWP 91 .5 msec

Plot # 85

Plot # 84

i Agilent 1

ALVARION BM-CPE-5i-2.3 Fc-2352.5 MHz Mkrl 23.78 GHz
Ref 70 dBpY #ftten B dB 22.14 dBuY
Samp
Log
16

1]
65.2
dBpY 1

\1);;9 Rt U A
WL §2
$3 FC

AR

Start 6.5 GHz Stop 24 GHz
#Res BH 1 MHz VBM 1 MHz Sweep 175 ms (401 pts)

Plot # 86

42 Chaim Lewanon 55, Tel-Aviy 65577 |sraal, Management: Tel B72-3-546T300 Fax: 972-3-8467T78 wiww sil.0ng.0
Elecironics: Tel: 972-3-6465050 Fax: 972-3-T454026 - Alanms Sysiems Seclion: Tel: 972-3-8465370 Fac 972-3-6467 262




f'/nn\ THE STANDARDS INSTITUTION OF |GRAEL  (Gectroics & Teemsics Laboratory

Test report No: 8712353771

Title: BreezeMax 2300 Broadband Wireless Access System

Model: BMAX-CPE- Si- E- 2.3

FCC

Page 31 of 46 Pages

ID: LKT-BMAX-SI23CR

Frequency carrier 2357.5 MHz

(#3) B3:20:46 OCT 1@, 2BA7 Fc-2357.5 MHz
ALUARION EUT-BH-CPE-5i-2.3
ACTY DET: PERK
MEAS DET: PEAK OF AUG

14:15:28 OCT 1@ 2EA
(@) ALVARION EUT-BH-LPE-5

Fc-2357.5 MHz
i-2.3
ACTY DET: SHPL
MERS DET: PERK OGP AUD
MER £.295 OHz

HKR §71.4 MHz
43.55 dBul/m
LOG  REF E6@.8 dBulsm PRERHF ON
18
dB/
ATH
18 ok
bt
TR s o
550 A A
dBuls
un SE
SCFL
ACORR
START 38,8 MHz STOP 1.BAEE CHz
IF BU 128 kHz AUG BU 388 kHz SHP 909 msec

(@3] 14:18: 14 0CT 1A

LOG  REF 9@.8 dBulsm

Plot # 87

gAl7 Fc-2357.9 MH:z
ALURRION EUT-BH-CP -2

E-5i-2.3

ACTY DET: SHPL
MERS DET: PERK OP AUO

HKR 2. 31865 GHz
4573 dBulsn

START 2.3ABAA CHz
#IF BW 1.8 HHz

#AUG BM 3 MHz

Plot # 89

Eﬁa 14:23:88 0CT 1@, 2AA7 Fc-2357.5 MH:z
ALVARION EUT-BH-CPE-5i-2.3

LOG  REF 9@.8 dBul/m
1

STOP 2.32088 GHz
SWP 28.8 msec

ACTY DET: SHPL
MERS DET: PEAK OP AUG

KR 2.35498 GHz
BB, B2 dBul/m

STRART 2.345@A CHz
#IF BW 1.8 HH:z

#AUG BH 3 MHz

Plot # 91

STO0P 2.335808 GHz
SWP 28.8 msec

LOG REF BB.8 dBuUrsm
1

?8.B6 dBpU/m

PREAKP OM

START 1.@8@ OHz
#IF BW 1.8 MHz

14:26:31 OCT 1@
(@) ALVARION EUT-B

LOG REF BB.8 dBuUrsm

#AUG BW 3 MHz

Plot # 88

. CER Fc-2357.5 MHz
H-LPE-Ei-2.3
ACTY DET:
HERS DET:

STOP 2. 308 COHz
SWP 268 nmsec

SHPL
FEAK GF ALD

HER 2.33875 OHz

3012 dBpU/m

PREAKP OM

START 2.32@80 (Hz
#IF BW 1.8 MHz

3T0P 2.34588 CHz

#AUG BW 3 MHz

Plot # 90

SWP 2R B msec

ALVARION BM-CPE-$i-2.3 GHz Fc-2357.5 MHz

Ref 98 dBpV

Atten 5 dB Ext PG -32.7 dB

Samp

Log
i

dB/

VAV
16

Start 2.354 GHz
#Res BH 108 kHz

#YBH 1 MHz

Stop 2.355 GHz
Sweep 5 ms (481 pts)

Channel Power

60.93 dBpV/1.0000 MHz

Power Spectral Density

8.93 dBpV/Hz

Plot # 92
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19:91:19 OCT 18, 20R7 Fc-2357.5 Mz
@) RLUARION EUT-BH-CPE-5i-2.3
ACTU DET: SHPL
HEAS DET: PERK 0P AUD
MKR 2. 36803 CHz
76273 dBylsn

LOG REF 98.8 dEul/w
18
B/

ATH
10 dB

AUG
168

oL
Be.2

dBuls [t Foomm A ]

Up 58

5C FC
RCORR

START 2. 36888 GHz STOF 2.378@A COHz
®#IF BW 1.8 MHz HAUD BW 3 MHz WP 2B, B meec

Plot # 93

19:16:15 00T 18, 20R7 Fc-2357.5 Mz
@) RLUARION EUT-BH-CPE-5i-2.3
ACTU DET: SHPL
HEAS DET: PERK 0P AUD
MKR B.355 GHz
37.75 dBuUsn

LOG REF EB8.8 dEul/w PREAHP ON
18

B/
PATH
B di
AUG
188 N
oL
55.¢
dBuls
Up 58
5CFC
ACORR

START 2.37@ OHz S5TOP B.5@R COHz
®#IF BW 1.8 MHz HAUD BW 3 MHz SWP 81,6 msec

Plot # 95

i Agilent 1 t 1
ALYARION BM-CPE-Si-2.3 GHz Fc-2357.5 MHz
Ref 90 dBpY Atten 5 dB Ext PG -32.7 dB
[Samp
Loy
e
B/
L LA BB e
WAwy
i)
Start 2.36 GHz Stop 2.361 GHz
#Res BW 100 kHz #WBH 1 MHz Sweep 5 ms (401 pts)
Channel Power Power Spectral Density
58.12 dBpV/1.0808 MHz -0.88 dBuV/Hz

Plot # 94

ALUARION BM-CPE-5i-2.3 Fc-2357.5 MHz Mkrl 23.43 GHz
Ref 70 dBpY #ftten B dB 22 dBp

Samp
Log
10

o
£5.2
BN :
e S S ——
W 52
S37C

i

Start 8.5 GHz Stop 24 GHz
#Res BH 1 MHz YEH 1 MHz Sweep 175 ms (401 pts)

Plot # 96
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5.1.5 Frequency stability test according to § 27.54

Operating Frequency Range
Ambient Temperature 23° C

2.305 —-2.320 GHz, 2.345 — 2.360 GHz
Relative Humidity 49% Air Pressure 1009 hPa

TEST CONDITIONS Carrier frequency, | Carrier frequency,
Test temperature Test voltage(AC) 2307.5 MHz 2357.5 MHz
+95°C Vmin (97.75) 2.307481070 2.357478300
Vmax (132.25) 2.307480000 2.357478800
-5°C Vnom (115) 2.307494920 2.357494270
+5°C Vnom (115) 2.307492000 2.357491290
+15°C Vnom (115) 2.307488800 2.357488300
+25°C Vnom (115) 2.307480710 2.357480440
+35°C Vnom (115) 2.307476570 2.357475640
+45°C Vnom (115) 2.307472320 2.357471600

TEST PROCEDURE

The EUT was placed in a climatic chamber and allowed to stabilize at 25°C temperature and nominal voltage for at
list 15 min. The reference carrier frequency was taken. The input voltage was changed from 85% of nominal to
115%. Frequency changes were noted. The temperature in climatic chamber was varied from -5°C to +45°C.
Measured frequencies were noted in table above.

LIMIT

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the authorized
frequency bands of operation.

TEST SUMMERY
Transmitter carrier frequency stay within the authorized frequency bands 2.300 - 2.370 GHz.

TEST EQUIPMENT USED:

1 3 12
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5.2 Radiated emissions test according to 8§ 15.209

Method of measurement ANSI63.4§13.1.4
Ambient Temperature 24° C Relative Humidity 55% Air Pressure 1012 hPa

TEST DESCRIPTION:

The measurements were performed at the Open Area Test Site. The test configuration is shown in Fig.1.
The EUT was arranged on a wooden 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 1 GHz. The measurements
were performed at each frequency at which the signal was 10 dB below the limit or less. The level was
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.

REQUIREMENTS:

EUT radiated emission shall not exceed value required in section 15.209

TEST RESULT:

Test results are presented in Table 1.
Results more than 20 dB under the limit were not inserted in the table.

Test equipment used

L+ [ 6 | 7
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Table 1. Radiated emission test results

Frequency | Antenna | Turn- | Antenna | Emission Limit Margin Results
Polariz table | Height Level @ 3m
Angle Note 1 Note 2
(MHz) ©) (M) | @Bpv/m) | (@BpV/m) | (dB)
250.0 H 132 3.5 28.6 46 17.4 Pass
256.0 H 174 2.8 28.8 46 17.6 Pass
588.0 H 12 1.0 27.4 46 18.6 Pass
686.0 H 183 1.0 29.6 46 16.4 Pass
Note 1: Emission level = E Reading (dBuV) + Cable loss (dB) + Antenna Factor

(dB/m) + 10 dB

Where 10 dB is an extrapolation distance factor.
For Cable Loss and Antenna Factor refer to Appendix 2.

Note 2: Margin (dB) = Limit (dBuV/m) — Emission level (dBuVv/m)
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5.3 Conducted emissions according to § 15.207

Method of measurement

ANSI 63.4 §13.1.3

Ambient Temperature 23° C Relative Humidity 52% Air Pressure 1008 hPa
Frequency, dB (uVv)
MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

EUT was placed on a wooden table in a shielded chamber at a height of 80 cm from the floor and 40 cm
from the vertical reference plane. The measurements were performed at mains terminals by means of
LISN, connected to spectrum analyzer in the frequency range as referred to in the table above. The
measurements were made with quasi-peak and average (CISPR) detectors. The position of the EUT

cables was varied to determine maximum emission level.

TEST RESULT:

Test results are shown at plots # 96, 97 for line Phase and # 98, 99 for line Neutral.

Test equipment used

10
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D: LKT-BMAX-SI23CR
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Plot # 97. Conducted emissions test. Q.Peak detector.
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Plot # 98. Conducted emissions test. Average detector.
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Plot # 99. Conducted emissions test. Q.Peak detector.
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Plot # 100. Conducted emissions test. Average detector.
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APPENDIX A Photographs

B

Photo 2. Test setup on OATS.
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Photo 4. Component side view.
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Photo 5. Internal antenna view.
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FCC ID: LKT-BMAX-SI23CR

APPENDIX B Test equipment used
Test equipment used
ipti Manufacturer information Due
No Description ) Calibration
Name Model No Serial No date
Spectrum Analyzer
1 9 kHz - 26.5 GHz HP 8564E 3650A00701 June 2008
Spectrum Analyzer ..
2 9 kHz - 26.5 GHz Adjilent 4407B US40241729 July 2008
Attenuators 20 dB Weinshel
3 DC - 18 GHz Engineering 33-30-34 A3451 Aug 2008
4 | Cable RF Im Huber-Suhner S“ngex 21324/4PE |  Aug 2008
5 Double Ridged Guide Antenna EMCO 3115 5302 March 2008
1-18 GHz
Antenna Biconilog Schaffner-
6 30 — 2000 MHz Chase CBL6112B S/N 23181 May 2008
7 | EMI Receiver 9 kHz-6.5 GHz HP 8546318546 SIT 4068 April 2008
8 | LISN 9 kHz— 30 MHz FCC Lglj‘_zlsé)_ S115023 Feb 2008
Transient limiter
9 0.009-200 MHz HP 11947A 3107105 March 2008
Spectrum analyzer
10 10 KHz-26.5 GHz HP E7405A SII 4944 March 2008
Attenuator 50 Ohm 3 dB
11 DC-18 GHy, HP 8491B 50655 May 2008
12 | Cable RF 3m Huber-Suhner S}‘gggﬁ" 21328/4PE |  Aug 2008
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Cable Loss (10m cable + Mast)

Point | Frequency | CableLoss | Point | Frequency | Cable Loss
(MHz) (dB) (MHz) (dB)
1 30 0.53 21 1000 3.68
2 50 0.75 22 1100 3.82
3 100 1.08 23 1200 4.07
4 150 1.39 24 1300 4.24
5 200 1.61 25 1400 4.43
6 250 1.752 26 1500 4.6
7 300 2.00 27 1600 4.7
8 350 2.15 28 1700 4.85
9 400 2.26 29 1800 4.98
10 450 2.383 30 1900 5.19
11 500 2.52 31 2000 5.34
12 550 2.606 32 2100 5.51
13 600 2.75 33 2200 5.69
14 650 2.856 34 2300 5.89
15 700 3.06 35 2400 6.07
16 750 3.201 36 2500 6.22
17 800 3.27 37 2600 6.28
18 850 3.38 38 2700 6.41
19 900 3.46 39 2800 6.53
20 950 3.55 40 2900 6.84
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Biconilog Antenna, Model Number: CBL-6112D, S/N: 23181.

No. | f/MHz) | AF/dB/m | f/MHz) | AF/dB/m | f/MHz) | AF/dB/m || f/MHz) | AF/dB/m
1 30 17.90 170 9.40 530 17.70 1040 22.20
2 32 16.70 175 9.00 540 18.25 1060 22.50
3 34 15.55 180 8.50 550 18.60 1080 22.50
4 36 14.35 185 8.45 560 14.45 1100 22.40
5 38 13.30 190 8.60 570 18.40 1120 22.60
6 40 12.20 195 8.85 580 18.50 1140 22.45
7 42 11.05 200 8.95 590 18.60 1160 22.50
8 44 9.95 205 8.80 600 18.60 1180 22.40
9 46 8.90 210 8.50 610 18.80 1200 22.80
10 48 8.05 215 8.20 620 18.99 1220 22.95
11 50 7.30 220 8.50 630 19.05 1240 23.10
12 52 6.80 225 9.00 640 19.23 1260 23.40
13 54 6.45 230 9.65 650 19.10 1280 23.35
14 56 6.00 235 10.30 660 19.13 1300 23.62
15 58 570 240 11.00 670 19.04 1320 23.64
16 60 5.45 245 11.60 680 19.00 1340 23.86
17 62 5.30 250 12.00 690 19.17 1360 23.95
18 64 5.20 255 12.45 700 19.28 1380 23.90
19 66 5.30 260 12.85 710 19.25 1400 24.45
20 68 530 265 12.50 720 19.45 1420 24.74
21 70 5.35 270 12.45 730 19.75 1440 24.93
22 72 5.50 275 12.40 740 19.95 1460 25.03
23 74 5.80 280 12.55 750 20.07 1480 25.45
24 76 6.00 285 12.65 760 19.85 1500 25.30
25 78 6.60 290 12.75 770 19.80 1520 25.25
26 80 6.70 295 12.95 780 19.85 1540 25.36
27 82 7.15 300 13.00 790 19.95 1560 25.58
28 84 7.60 310 13.35 800 20.05 1580 25.50
29 86 8.10 320 13.75 810 20.10 1600 25.65
30 88 8.50 330 13.85 820 20.35 1620 25.60
31 90 8.90 340 14.10 830 20.40 1640 25.70
32 92 9.20 350 14.50 840 20.35 1660 25.83
33 94 9.75 360 14.70 850 20.46 1680 25.97
34 96 9.95 370 14.90 860 20.39 1700 26.10
35 98 10.20 380 15.10 870 20.29 1720 26.25
36 100 10.50 390 15.45 880 20.24 1740 26.04
37 105 11.25 400 16.00 890 20.35 1760 26.14
38 110 11.70 410 16.40 900 20.55 1780 26.20
39 115 11.70 420 16.70 910 20.45 1800 26.40
40 120 11.80 430 16.35 920 20.60 1820 26.64
41 125 11.80 440 16.30 930 20.60 1840 26.86
42 130 11.70 450 16.30 940 20.66 1860 27.12
43 135 11.35 460 16.70 950 20.88 1880 27.00
44 140 10.95 470 17.05 960 2111 1900 27.25
45 145 10.35 480 17.20 970 20.93 1920 27.36
46 150 10.05 490 17.30 980 21.03 1940 27.68
47 155 9.70 500 17.40 990 21.05 1960 27.10
48 160 9.70 510 17.50 1000 21.10 1980 27.06
49 165 9.45 520 17.60 1020 21.40 2000 27.25
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Antenna Factor
Double Ridged Guide Antenna mfr EMCO model 3115 1m calibration

Point Frequency (MHz) Antenna Factor (dB/m)
1 1000 23.9
2 2000 28.3
3 3000 31.0
4 4000 33.1
5 4500 32.5
6 5000 32.4
7 6000 53.7
8 6500 35.6
9 7000 36.4

10 7500 36.9
11 8000 37.0
12 8500 38.0
13 9000 38.6
14 9500 38.4
15 10000 38.4
16 10500 38.4
17 11000 38.9
18 11500 39.6
19 12000 39.4
20 12500 39.2
21 13000 40.3
22 13500 41.0
23 14000 41.2
24 14500 41.3
25 15000 40.0
26 15500 38.0
27 16000 38.1
28 16500 40.3
29 17000 42.2
30 17500 44.6
31 18000 46.2
Cable Loss

Type: Sucoflex 104PE: Ser.No0.21328/4PE; 3 m length

Point Frequency (GHz) Cable Loss (dB)
0 0.0-1.8 1.67
1 1.8-3.6 2.39
2 3.6-5.4 3.04
3 5.4-7.2 3.58
4 7.2-9.0 4.06
5 9.0-10.8 4.49
6 10.8-12.6 4.91
7 12.6-14.4 5.31
8 14.4-16.2 5.66
9 16.2-18.00 6.01
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APPENDIX C

General information.

Abbreviations and acronyms
The following abbreviations and acronyms are applicable to this test report:

AC
cm

dB
dBm
dB(uV)
dB(uV/m)
EMC
EUT
GHz
H

Hz
kHz

L
LNA
m
Mbps
MHz
NA
OFDM
PRBS
QP

RF

RE
rms

w

alternating current

centimeter

decibel

decibel referred to one milliwatt
decibel referred to one microvolt
decibel referred to one microvolt per meter
electromagnetic compatibility
equipment under test

gigahertz

height

hertz

kilohertz

length

low noise amplifier

meter

megabit per second

megahertz

not applicable

Orthogonal Frequency Division Multiple Access
pseudo random binary sequence
quasi-peak

radio frequency

radiated emission

root mean square

width

Specification references

47 CFR part 15: 2006

ANSI C63.4: 2003

ANSI/TIA-603-C: 2004

Radio Frequency Devices

American National Standard for Method of Measurements of

Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz

Land Mobile FM or PM Communication Equipment

Measurement and Performance.
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