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1 Applicant information

Company: Alvarion Ltd.
Address: 21A Habarzel str, Tel-Aviv, 69710, Israel
The date of test: May —June 2006

Equipment under test information

Test items: Base station BreezeMAX 2300
Manufacturer: Alvarion Ltd

Model: BMAX-BST-AU-ODU-HP-2.3
Equipment serial number: NA

GPS receiver and antenna

Model: BMAX-GPS-OGR

GPS adaptor

Model: BMAX-GPS-IGA

2 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 8§ 2.1049, 2.1053, part 1 §1.1310

This Test Report contains 75 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 15, part 27, and
part 2 88 27.50, 27.53, 27.54, 2.1055, 15.107, and 15.109

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
Unintentional radiation
Conducted emissions 15.107 class B
Radiated emissions 15.109 class A

Test performed by: Mr. Michael Feldman test technician

Test report prepared by: Mr. Michael Feldman test technician

Test report approved by: Mr. Yuri Rozenberg. Head of EMC Branch W\
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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 Base station -AU outdoor unit contain the radio {Basic + HPA} and digital control
section unit. The AU comprises an Indoor Unit (IDU) and an Outdoor Unit (ODU). The AU-IDU
module connects to the AU-ODU via an Intermediate Frequency (IF) cable. The IF cable carries full
duplex data, control and management signals between the AU-IDU and the AU-ODU, as well as
power (48 VDC) and 64 MHz synchronization reference clock from the AU-IDU to the AU-ODU.

EUT technical characteristics

Transmitter technical characteristics. Note
Stand-alone/fixed use
Assigned frequency range 2305 — 2320 MHz and 2345 - 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 40 dBm At transmitter 50 © RF output
connector
. Standard connector: . . .
Antenna connection N-TYPE Professional installation
Transmitter 99% power
bandwidth 5 MHz
Type of modulation BPSK, 4QAM, 16QAM, 64QAM
Type of multiplexing OFDM
Modulating test signal
(baseband) PRBS
Maximum transmitter duty 50 %
cycle in normal use
Transmitter duty cycle supplied 100 %
for test °
Antenna information
Type Manufacturer Model Gain
Sector TELSA 723214 17 dBi
Sector CUSHCRAFT J23017V00-60N 16.5 dBi
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4.2 EUT test configuration

Outdoor unit Coax cable Indoor Unit

AU-ODU AU-IDU

48VDCP.S I

Fig. 1 Base station test setup
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5 Test results
5.1 Transmitter characteristics
5.1.1 Occupied bandwidth for digitally modulated systems according to § 2.1049

Method of measurement ANSI 63.4 813.1.7
Ambient Temperature  23°C  Relative Humidity 49%  Air Pressure 1009 hPa
Operating Frequency Range 2.305 - 2.320 GHz, 2.345 - 2.360 GHz

Carrier frequency Measured (_)ccup|ed Reference to plot
bandwidth,
MHz number
MHz
2307.5 4.75 #1
2312.5 4.73 #2
2352.5 4.73 #3
2357.5 4.77 #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.
Carrier Frequency 2307.5 MHz
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Carrier Frequency 2352.5 MHz
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512 Peak output power test § 27.50

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

Operating Frequency Range 2.305 - 2.320 GHz, 2.345 - 2.360 GHz
Carrier Peak output power. Peak output power.
frequency (W/o antenna gain) (With antenna gain) Refe;ir:]i%:? plot
MHz dBm dBm
2307.5 36.0 53.0 #5
2312.5 36.1 53.1 #6
2352.5 35.8 52.8 #7
2357.5 36.0 53.0 #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

The measurements were performed in normal (transmitting) mode at all transmitted carrier (channel) frequencies of
the 2.305 - 2.320 GHz and 2345 - 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.
Carrier Frequency 2307.5 MHz
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Carrier Frequency 2352.5 MHz.
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5.1.3 Spurious emissions at antenna terminal § 27.53

Ambient Temperature
Operating Frequency Range

Carrier frequency — 2307.5 MHz.

23°C Relative Humidity
2.305 — 2.320 GHz, 2.345 — 2.360 GHz

49%

Air Pressure

1009 hPa

Frequency, Spurlolus emission Spurious emissions Margin Reference to plot
evel, calculated limit, Aumber
MHz dBm dBm dB
351.6 -41.13 -40 -1.13 #9
2304 -15.8 -13 -2.8 #12
2312 -29.3 -13 -15.3 #14
2320 -52.3 -50 -2.3 #15
Carrier frequency — 2312.5 MHz.
Frequency, | Spurious emission Spurious emissions Margin Reference to plot
level, calculated limit, Aumber
MHz dBm dBm dB
356.6 -40.63 -40 -0.63 #20
2309.9 -16.8 -13 -3.8 #23
2315 -17.3 -13 -4.3 #24
2320 -50.3 -50 -0.3 #26
Carrier frequency — 2352.5 MHz.
Frequency, | Spurious emission Spurious emissions Margin Reference to plot
level, calculated limit, Aumber
MHz dBm dBm dB
396.4 -40.13 -40 -85 #32
2344.9 -53.0 -50 -3.0 #35
2349.9 -15.3 -13 -2.3 #38
2355 -15.6 -13 -2.6 #39
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Carrier frequency — 2357.5 MHz.

Frequency, | Spurious emission Spurious emissions Margin Reference to plot
level, calculated limit, Aumber
MHz dBm dBm dB
2300 -45.5 -40 -55 #45
2344.7 -53.13 -50 -3.1 #HAT
2355 -15.8 -13 -2.8 #49
2360 -16.6 -13 -3.6 #50

* 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 table above. For the test results
refer to Plots XXX

The EUT RF output was connected to the Spectrum Analyzer through appropriate attenuator and accounted with cable
loss in SA settings.

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 2.305 - 2.320 GHz and 2345 - 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:
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Spurious emissions at antenna terminal test results.

Frequency carrier 2307.5 MHz.
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External attenuator = 30 dB
Cable loss = 1.2 dB.
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RL 21.2dBm 10dE/ 23.98GHE

TER

23,95 Hz
b =737 dFm

3TART 10.00GH=z 3TOP Z4.00GH=z
REW 1.0MH=z *WEW 3.0MHz 3WE Za0m=

Plot # 53
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5.1.4 Radiated emissions according to 88 2.1053, 27.53

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

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 Plots in this section.

Carrier frequency = 2307.5 MHz

Frequency, Ra_digted Limit, Margin, Reference
emissions, Note to Plot number
MHz dB (nv/m) dBm/dB (uV/m) dB
2.082 39.2 -40/55.2 16.0 55
2339 29.4 -50/45.2 15.8 57
23906 20.12 -40/65.2@1m Noise floor 60
Carrier frequency = 2312.5 MHz
Frequency, ei?ig;?;ﬁg, Limit, Margin, Note . E fgf;i”raier
MHz dB (uV/m) dBm/dB (uVv/m) dB
2277 394 -40/55.2 -15.8 62
2327 30 -50/45.2 -15.2 64
23780 20.4 -40/65.2@1m Noise floor 67
Carrier frequency = 2352.5 MHz
Frequency, eﬁzé?;?]csi, Limit, Margin, \ote . E Iec:‘f:]inrﬁ%er
MHz dB (nVv/m) dBm/dB (uV/m) dB
2164 35.9 -40/55.2 -19.3 69
2334 29.4 -50/45.2 -15.8 71
23780 20.2 -40/65.2@1m Noise floor 74
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Carrier frequency = 2357.5 MHz

Frequency, Radiated Limit, Margin, Reference
emissions, Note to Plot number
MHz dB (uV/m) dBm/dB (uV/m) dB
2268 35.3 -40/55.2 -19.9 76
2325 29.7 -50/45.2 -15.5 78
23780 20.3 -40/65.2@1m Noise floor 81
TEST PROCEDURE

The test was performed with transmitter operating in 4 carrier frequencies 2307.5 MHz; 2312.5 MHz; 2352.5 MHz and
2357.5 MHz.

The EUT was placed on a wooden 80 cm height turntable. The measurements were performed in Max hold mode

at 1 and 3 m test distance. To find maximum radiation the turntable was rotated 360°, measuring antenna height was
changed from 1 to 4 m, and the antennas polarization was changed from vertical to horizontal.

LIMIT

Below 2300 MHz and above 2370 MHz by factor not less then 70+10log(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:

3 4 5 6 9 12
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(@) B9:32:57 JUN 11 2ROE Fc-23@7.5 MHz
ALURRION EUT-BH High power
ACTV DET: PERK
MEAS DET: PERK QP AUG
MKR 75,3 MHz
PY.MA dBulsn

LOG  REF E@.8 dBuM/m FRERNF DN
1R

dB~s
¥ATH
B B

oL o
55 7 WMMMWWA\ ﬂ*ﬂ\ M i

agpgé JM-N \\1 me
SCOFC
ACORR

STRRT 3@.8 MHz ST0F 1.AAAA CGHz
[F BW 128 kH: AVG BW 38@ kH: SHF 9R9 nsec

Plot # 54

(@F) 11:58:43 AUG 21 PEEE Fc-2307.5 MHz
ALUARION EUT-BY High power
ACTV DET: SHPL
MERS DET: PERK GP AUG
MKR £, 882 GHz
39,89 dBulsm

L0OG  REF EB.B dBulsm PREAMP DN
1R

dBvs

ATM
10 dB
0L

25. ¢
dBuls
VR 5B
SCFC
RCORR

STRART 1.ABRA GHz STOF £ 300 GHz
HIF BW 1.8 MH:z HAWG BW 3 MHz SWF CBE. B mzec

Plot # 55
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5112:05: 34 AUG 21
C e

LOG
10

REF 9.8 dBuMsm

CHRE
High power

Fc-2307.5 MHz

RCTY DET:
MERY DET:

SHPL
PEAK GP AUG
MER £.30590 GHz
SA.17 dBplsm

PREANP ON

dBs

ATN

ch db

AUG
9E

oL

Ac. o

dBuls
VR LB

sC FC
ACORR

STRET 2.3AARR GHz

HIF BW 1.8 MH:

&) 10 B7:49 AUG 21,
o

LOG
1R

REF E@.@ dBuV/m

HAVG BW 3 MHz

STOP ©. 30088 GHz
SHE A B nsec

Plot # 56

CRAE
High power

Fe-23A7.5 MHz

ACTY DET:
MERS DET:

SHPL
PERK OP AUG
MKR £.33981 GHz
BY.UE dBplsm

FPREAMF DM

dB~

1ATH

B dB

AUG
100

L Y

H5.¢

dBuls
WR EB

80 FC
ACORR

START . 3c@A@ CHz

#IF BW 1.8 MHz

#AVG BW 3 MHz

STOP ©. 34588 GHz
SHE 2. A msec

Plot # 57
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(@3] 1

1@ 13 AUG 21 PBEE  Fc-2387.5 MHz
ALVARION EUT-BM High power

ACTY DET:
MERS DET:

SMPL

FEAE QF RAVG

MER . 36EAR GHz
49,33 dBulsm

LOG  REF 9.8 dBulsm

FREAMF ON

1R
dE~s

ATM
ch dB

ALG
1PA

0L

ic.c

dBuls
WA EB

50 FC
ACORR

STRRT 2. 345AA GHz

HIF BW 1.8 MH:z HAWG BW 3 MHz

Plot # 58

[@p)1c:10:42 AUG 21, 2HBE Fo-23@7.5 MHz
ALVARION EUT-EM High power
RCTY DET:
MERS DET:

SNPL

STOP C. 37088 GHz

SHP 208 msec

FEAK OF RWG

MKR E.138 GHz
37.74 dBulsn

LOG
1R

REF EE.B dBuV/m

FRERNF DN

dB~

#ATH
B dB

AVG
1PR J+vwww+$hMMwMMN%WWMNWWWMmMWWMWﬂM

oL
55.¢

dBuls
VR B

8C FC
ACORR

STRART 2,378 CHz

A1F BW 1.8 MH:z #AVG BW 3 MHz

Plot # 59

STOP BE.5AA GHz
SHF 31 B msec
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Agilent  2¢ Aug

ALYARION EUT-BM High power Fo-2387.5 MHz Mkrl 23.78 GHz
Ref 700 dBpl #Atten B B 20,12 dBp
Samp

dB/

ol
B5.2
dBpy

UHUQ AR AT P WP

WL 52
53 FC
A AA

K

Start 6.5 GHz Stop 24 GHz
Res BH 1 MHz YBH 3 MHz Sweep 175 ms (401 pts)

Plot # 60

(@3) P5:49:@7 JUN 11, PBEE Fc-2312.5 MHz
ALUARION EUT-BM High power
ACTV DET: PERE
MERS DET: PEAK OP AVG
MER 76.8 MHz
PY.ES dBulsn

LOG  REF BA.@ dBuVim FRERMP OM
18

dB/
1ATH
B dE

DL prie A
55.8 b Jﬂ“ W/W i
sheeet™ TN LT Vil
SCFC
ACORR

STRRT 3@.8 MHz STOF 1. ABAR GHz
HIF BW 128 kHz AYG BW 3@ kH: SHF 983 msec

Plot # 61
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FCC ID: LKT-BMAX-BA23

(#m) 12:17:57 AUG 21

cHRE

Fc-2312.5 MHz

ALUARION EUT-BM High power

LOG
10

REF EA.A dBuMsm

RCTY DET:
MERY DET:

SHPL

PEAK GP AUG
MKR 2.277 GHz
39,37 dBulsm

PREANP ON

dBs

ATN
10 dB

AUG
100

oL
55.¢

dBuls
WA LB

sC FC
ACORR

STRET 1.AAA CHz
HIF BW 1.8 MH:

Eﬁi}iE:lS:E? AUG 21, CHBE

STOF . 388 GHz

#AVG BW 3 MHz SHE fE. B nsec

Plot # 62

Fe-2312.5 MHz

ALVARION EUT-ENM High power

LOG  REF 98.8 dBuVsm

RCTY DET:
MERS DET:

SHPL
PERK OF AU
MR £.31965 GHz

4B B5 dBuUsm

FRERNF DN

18
dBs

ATN
¢ dB

AUG
16R

oL

Be. o

dBuls

HA SE
8C FC

ACORR

START . 30AAE CHz

A1F BW 1.8 MH:z

STOF £.30AAR CHz

#AYG BW 3 MHz SHE 2R R msec

Plot # 63
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(@) 12:21:24 AUG 21, PBEE Fe-2312.5 MHz
ALUARION EUT-BYM High power
ACTV DET: SHPL
MEAS DET: PEAK OP AVG
MER 232731 GHz
PY.G5 dBulsm

LOG  REF BRA.B dBEpM/m PREANF 0N
1

dBs

1ATH
B odB
AUG
10A
oL e : e ]
4a. o
dBuls
WA SR
s FC
ACORR

STRET 2.3cARR GHz STOF £, 345A8 GHz
HIF BW 1.8 MH: #HAVG BW 3 MHz EWF CR. 8 meec

Plot # 64

(@%)12:25:4a AUG 21 PBBE Fc-2312.5 MHz
ALVARION EUT-BM High power

ACTV DET: SHPL
MERS DET: PEAK OP AVG
NER B, 36386 GHz
49,78 dBulsa

LOG  REF 9.8 dBuW/m PREARMF OM
10
dB~s
ATH
chdB
AVG
18R
0L
Ac. ¢
dEuls
HR SB
SCFC
ACORR

STRRT 2.345@@ GHz STOF £ 37088 GHz
HIF BW 1.8 MHz #HAVG BW 3 MHz EWF £B. A mzec

Plot # 65
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(é®)1£:29: 18 RUG 21 EBBE

Fe-2312.5 MHz

ALVARION EUT-EM High power

LOG
1A

REF ER.A dBuN/m

RCTY DET:
MERS DET:

ShPL

PEAK QP AV

MER 5820 GHz
37.06 dBuls/m

PREANP ON

dB/

HATH
B dB

AUG
18R

oL
55.¢

dBults
HR LB

S5C FC
ACORR

START 2.37@ CHz

#1F BW 1.8 MH:z

STOP BE.5A8 GHz

4RVG BW 3 MHz SWF H1.E msec

Plot # 66

~ Agilent  28:17:57 Aug

ALYARION EUT-BM High power Fc-2312.5 MHz
#Atten O dB

Ref 78 dELY

Mkrl 23.78 GHz
28.4 dBpy

Samp

Log

18
dB/

D

dBpY

b 1

YAvg
168

H1 S2
53 FC

A AA

Start 6.5 GHz
Res BH 1 MHz

Stop 24 GHz

YBH 3 MHz Sweep 175 ms (401 pts)

Plot # 67
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(@) B9: 5252 JUN 11

cBAE  Fc-£35C.5 MHz

ALUARION EUT-BNM High poner
ACTY DET: PERAK
MEAS DET: PERK QP AYG
MKR 768 MHz
.13 dBulrsm
L0G REF 6.8 dBuY/m PREANP ON
10
dB~
ARTN
B dB
i RN
55,8 Ly o ! HF i e
dBuls W
VR SB I Nadal
SCFC
ACORR

START 3@.@ MHz
A1F BHW 128 kH:z

(@] 12:31:54 AUG 21 PABE

ALVARION EUT-BN

LOG  REF BA.@ dBuV/m
10

AYG EW 388 kH:

Plot # 68

High power

Fc-2352.5 MHz

ST0F 1.ARKA GHz
WP 309 mzec

ACTY DET: SHPL
MERS DET: PEAK OF RAVEG

MER 2. 1EY GHz
35,89 dBuls/m

dBs

¥ATH
B dE

AUG
100 o]

oL
55.¢

dBuls
VR LB

sC FC
ACORR

STRET 1.AAA CHz
HIF BW 1.8 MH:

HAVG BW 3 MHz

Plot # 69

STOP ©. 388 GHz
SHE fE. B nsec
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Eﬁi}iE:??:E? AUG 21, CHEBE

Foc-235%2.5 MHz

ALVARION EUT-BM High power

LOG  REF S5@.8 dBuVsm

ACTY DET:
MERS DET:

SHPL
PERK OP AUG
NER B.31790 GHz
YE. BT dBplsm

1R
dBs

ATM
1R dB

ALG
1pe

oL

ic. ¢

IijUf L i ta Loatat e RN et

HR SB
0 FC

ACORR

STRRT . 3@0AA CHz

#IF BW 1.8 MH:

(@3] 12:36:37 AUG 21 PBBE

HAVG BW 3 MHz

STO0P .30 GHz
SHPE 20,8 msec

Plot # 70

Fo-2352.5 MHz

ALVYARION EUT-BNM High power

LOG  REF EB.QA dBuV/m

ACTY DET:
MERE DET:

SHPL
PEAE OP RVG
MER .33406 GHz

PY.43 dBplsn

PRERNP OM

16
dBs

4RTN

B dB

AVG
108

oL
45.¢

dBuls

VA SR
SC FC
ACORR

START ©.32C0@AG GHz

HIF BW 1.8 MHz

#HAWG BW 3 MHz

STOP o, 345AA GHz
SHF CA.@ mgec

Plot# 71
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Eﬁi}i?:?ﬁ:jﬁ AUG 21, ZHABE

LOG
10
dBs
ATH
ch dB
AUG
1Rk
0L
Be.c
dBuls
WR EB
&L OFC
RCORR

STRRT

Eﬁi}i?:?ﬂ:ﬁﬂ AUG 21, ZHABE
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10
dBs
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A dB
AUG
B7
0L
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ALVWARION EUT-EN

REF 3¢@.8 dBupV/m
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ACTY DET: EMPL
MERY DET: PERK QF RVE

MKR £.34631 GHz
4GBl dBplsm

FPREAMF DM

o, 34508 GHz
#IF BW 1.8 MHz

#AVG BW 3 MHz

Plot # 72

Fo-2352.5 MHz

STO0P ©. 37008 GHz
SHE 2. A msec

ALYARION EUT-BM High power
ACTY DET: SMPL
MEAS DET: PERAK QF RYE
MEE 5,961 GHz
A7 .78 dBplrnm
REF ER.@ dBuV/m PRERMP OM
WNMrAMAJmuwwVWﬂ”W¢WM”MVUM%NMMWW%MMWWW%&%WNWMW
. 378 GHz STOF B.5@9 CHz

#IF BW 1.8 MHz

#AVG BW 3 MHz

Plot # 73

SHF 91.7 msec
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...... e [z 0] e

ALVARION EUT-EM High power Fc-2352.5 MHz Mkrl 23.78 GHz

Ref 78 dBpV #Atten O dB 20.18 dBpl
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Plot # 74

(@3) P9:57:@8 JUN 11 PBAE Fc-2357.5 MHz
ALUARION EUT-BY High power
ACTY DET: PERAK
MEAS DET: PEAK OP RUG
MER 75.3 MHz
30,12 dBulsn

L0OG  REF BR.B dBupW/m FREAMP ON
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Plot # 75
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&) 184244 AUG 21, PREE
(@) ALVARION EUT-BM High
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Fe-2357.5 MHz
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Plot # 76

Fe-2357.5 MHz

ALYARION EUT-BM High power
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Plot # 77
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5.1.5 Frequency stability test according to § 27.54

Ambient Temperature

Operating Frequency Range

23°C Relative Humidity
2.305 — 2.320 GHz, 2.345 — 2.360 GHz

49%

Air Pressure

1009 hPa

TEST CONDITIONS . Frequen(-:y stability test- result _
Carrier Carrier Carrier Carrier
Test temperature | Test voltage frequency frequency frequency frequency
2307.5 MHz 2312.5 MHz 2352.5 MHz 2357.5 MHz

+20°C Vnom (100%) 2307.498 2312.498 2352.498 2357.499
30°C Vmin (85%) 2307.499 2312.498 2352.499 2357.499
Vmax (115%) 2307.498 2312.498 2352.499 2357.498

+50°C Vmin (85%) 2307.500 2312.499 2352.499 2357.499
Vmax (115%) 2307.500 2312.499 2352.499 2357.499

TEST PROCEDURE

The EUT was placed in a climatic chamber and allowed to stabilize at 20°C temperature and nominal voltage for
at list 15 min. The reference carrier frequency was taken. The temperature in climatic chamber was varied from
-30°C to +50°C and input voltage was changed from 85% of nominal to 115% in turn. Frequency changes were

noted in table above.

LIMIT

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the authorized

bands of operation.

TEST EQUIPMENT USED:

2

9

12
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5.2 Radiated emissions test according to § 15.109

Method of measurement ANSI 63.4 813.1.4
Date 5, June 2006
Ambient Temperature 24°C

Relative Humidity 55 %

Auir 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
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.

Requirements:
EUT radiated emission shall not exceed value required in section 15.109 (b) class A

Radiated emissions test result:
Test results are presented in Table 1.

Test equipment used

L s | 9 |
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Table 1. Radiated emission test results

Frequency | Turn- | Antenna | Antenna | Emission Limit Margin Results
table | Polariz. | Height Level @10m
Angle Note 2
(MH2) ©) (M) | (dBuv/m) | (@Buv/m) | (dB)

65.7 189 \% 110 214 39.0 17.6 Pass
110.9 210 \% 115 23.9 43.5 19.6 Pass
1191 208 V 115 25.8 43.5 17.7 Pass
165.7 19 V 110 23.8 43.5 19.7 Pass
399.9 287 Vv 110 42.3 46.5 4.2 Pass
799.8 72 H 120 37.8 46.5 8.7 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 (dBuV/m)
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5.3  Conducted emissions according to § 15.107

Method of measurement ANSI 63.4 813.1.3

Ambient Temperature 23°C

Relative Humidity 49%

Air Pressure 1006 hPa

Frequency, Class B equipment, dB (uV)
MHz QP AVRG
0.15-05 66 - 56* 56 - 46*

05-5 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 results:

Test results are shown at plots # 1 for line Phase and # 2 for line Neutral

Test equipment used

L 8 [ o | 10 |
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Conducted emissions test. 120V AC. Plot # 1

Eﬁi}iH:RH:EE JUW B4, PBBE  BST-I1DU Line PH
ALVARION EUT-BMAX C3RR
Signal Freg (MHzY FK Amp OF Amp AV Anp QFsLE
{ A.343431 ac.a ae.a h.g -16.4
¢ 1.@827597¢ E £E.9 12.1 -19.5
3 1.11156R 3.1 £7.6 19.49 -18.4
y 19.895514 .5 £9.2 £i. ¢ -c@. B
5 £6.636CR3 39.1 ERIS 19.7 -18.59
ACTY DET: PERAEK
MERS DET: PEAK QP RAUEG
MKR EE.E3 MHz
4. 51 dBul
L0OG  REF 75.@ dBuV
10
B/ ] ARG CITT
ATH e —
18 dB
i Porstredies
Up 5B hl ad s L ! T
SCFC i L Ui TR ] ol A oy
ACORR [
STRRT 15@ kHz STOP 3R. 0@ MHz
4]F BH 9.8 kH:z AYG BW 38 kHz SHP 249 sec

Conducted emissions test. 120V AC. Plot # 2

7] 14:39:3@ JUN B4,
(@) ALVARION EUT-ENMRX 3RA

tHBE

BET-I10U Line N

Signal Freq (MHz} FK Amp OGP Amp AV Amp QFsL2
1 A.94875]9 3a.8 £9.1 B4 -16.9
¢ 1.@34A39 9. 4.6 11.3 -1
3 14.578255 g1 £9.¢ th. 5 -¢R.8
Y 19.9@4A3E .5 £9.5 £3.| -¢R.5
l 26.435731 33.4 £9.1 £l.¢ -9
ACTY DET: FEAK
MEAS DET: FEAK QOF RAVG
MER £5.13 MHz
4. 14 dBuV
LOG  REF 75.@ dBuV
18
ks ] Hif TITTLT
ATH ——
18 dB o
i e b
g? EEW.‘L A'ida, Wu-uw\%wl TJ] ‘I .l'lullej.W‘a\rA“‘n“.‘.pua e
ACORR |
START 158 kHz STOP 2@, @A MHz
#IF BW 9.8 kHz AWG BW 38 kHz SWP £.48  sec
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APPENDIX A

Photo 1. Outdoor unit. Test setup

Photo 2. Indoor unit. Test setup on OATS
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Photo 3. High power amplifier, cavity filter, base unit PCB.

Photo 4.Basic unit internal view.
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APPENDIX B
Test equipment used
inti Manufacturer information Due
No Description - Calibration
Name Model No Serial No date
Spectrum Analyzer
1 9 kHz - 26.5 GHz HP 8563E A01508 May 2007
Attenuators 30 dB Weinshel
2 DC - 18 GHz Engineering 33-30-34 A3451 Aug 2006
3 | Cable RF 1m Huber-Suhner S”ig‘;'ex 21324/4PE | Aug 2006
4 Double Ridged Guide Antenna EMCO 3115 5802 March 2007
1-18 GHz
Antenna Biconilog Schaffner-
5 30 — 2000 MHz Chase CBL6112B S/N 2531 Dec 2006
6 EMI Receiver 9 kHz-6.5 GHz HP 85469;8546 Sl 4068 March 2007
7| LISN 9 kHz - 30 MHz Fce LONZD | sis0z3 | Feb 2007
Transient limiter
8 0.009-200 MHz HP 11947A 3107105 March 2007
Spectrum analyzer
9 10 KH2-26.5 GHz HP E7405A SlI1 4944 Feb 2007
Attenuator 50 Ohm 30 dB
10 DC-18 GHz HP 8491B 50655 May 2007
11 | Cable RF 3m Huber-Suhner Si‘gggéx 21328/4PE | Aug 2006
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Cable Loss (10m cable + Mast)

Point | Frequency Cable Loss || 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
5 200 161 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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10 m Calibration

For Biconilog Antenna, Model Number: CBL-6112B, S/N: 2531

Frequency Antenna Frequency Antenna Frequency Antenna || Frequency Antenna
(MHz) Factor (MHz) Factor (MHz) Factor (MHz) Factor
(dB/m) (dB/m) (dB/m) (dB/m)
Vertical Polarization Horizontal Polarization

26.00 20.77 625.00 19.10 26.00 20.39 625.00 19.08
28.00 19.77 650.00 19.20 28.00 19.15 650.00 19.26
30.00 18.72 675.00 19.05 30.00 18.29 675.00 19.12
40.00 14.76 700.00 19.26 40.00 12.64 700.00 19.11
50.00 8.32 725.00 19.73 50.00 7.99 725.00 19.49
60.00 6.15 750.00 20.11 60.00 5.95 750.00 19.94
70.00 6.49 775.00 20.41 70.00 6.04 775.00 20.07
80.00 7.26 800.00 20.50 80.00 7.60 800.00 20.18
90.00 8.83 825.00 20.57 90.00 9.07 825.00 20.36
100.00 10.55 850.00 20.73 100.00 10.34 850.00 20.57
110.00 11.38 875.00 20.92 110.00 11.12 875.00 20.83
120.00 11.71 900.00 20.79 120.00 11.46 900.00 20.74
130.00 11.57 925.00 21.02 130.00 11.47 925.00 21.17
140.00 11.09 950.00 21.32 140.00 11.15 950.00 21.11
150.00 10.46 975.00 21.76 150.00 10.50 975.00 21.52
160.00 9.82 1,000.00 21.97 160.00 9.86 1,000.00 21.64
170.00 9.52 1,050.00 22.55 170.00 9.58 1,050.00 22.02
180.00 9.18 1,100.00 22.47 180.00 9.28 1,100.00 22.16
190.00 8.90 1,150.00 22.78 190.00 9.54 1,150.00 22.44
200.00 9.11 1,200.00 22.77 200.00 9.82 1,200.00 22.86
225.00 9.70 1,250.00 23.36 225.00 10.42 1,250.00 23.37
250.00 12.41 1,300.00 23.90 250.00 12.43 1,300.00 23.86
275.00 12.81 1,350.00 24.19 275.00 13.19 1,350.00 24.02
300.00 13.37 1,400.00 24.42 300.00 13.48 1,400.00 24.42
325.00 13.70 1,450.00 24.83 325.00 13.73 1,450.00 24.61
350.00 14.45 1,500.00 24.88 350.00 14.61 1,500.00 25.02
375.00 14.90 1,550.00 24.85 375.00 15.15 1,550.00 25.27
400.00 15.63 1,600.00 25.06 400.00 15.74 1,600.00 25.27
425.00 16.38 1,650.00 25.55 425.00 16.52 1,650.00 25.50
450.00 16.43 1,700.00 26.20 450.00 16.54 1,700.00 25.48
475.00 17.28 1,750.00 26.45 475.00 17.28 1,750.00 26.35
500.00 17.41 1,800.00 26.58 500.00 17.47 1,800.00 26.51
525.00 17.35 1,850.00 27.30 525.00 17.31 1,850.00 26.63
550.00 18.97 1,900.00 27.96 550.00 18.64 1,900.00 27.04
575.00 18.87 1,950.00 27.80 575.00 18.60 1,950.00 27.13
600.00 18.82 2,000.00 27.73 600.00 19.04 2,000.00 27.20
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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 Freguency (GHz) Cable Loss (dB)
0 0.0-1.8 1.67
1 1.8-3.6 2.39
2 3.6-54 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

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

AC
cm

dB
dBm
dB(nV)
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 Radio Frequency Devices

ANSI C63.4: 2003 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
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