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Sample for test selected by:
The date of test:

Alvarion Ltd.

21A Habarzel str, Tel-Aviv, 69710, Israel
The orderer
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Description of EqQuipment
Under Test (EUT):
Manufactured by:

Reference Documents:

Breeze ACCESS VL System with radio redesigned
Alvarion Ltd.

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

Test Results: The EUT was found meeting with the relevant requirements of
CFR 47 FCC Part 15 Sections:15.205, 15.207,15.209, 15.247.

This Test Report contains 50 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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1 Scope

This test report contains results measured on BreezeACCESS VL System with radio
redesigned (permissible change) according to the relevant requirements of CFR 47 FCC
Part 15 Subpart C.

2 General
2.1  Permissible change description

The BreezeAccess VL radio is based on the ATHEROS chip set that includes the MAC
and the radio section. The permissive change is a modification of the front end transmit
section to a low cost radio solution. The major change was in the power amplifier section
were the transistor power amplifier lineup was replaced by a single MMIC giving the same
operational output power and lower power consumption. There was no change in the
ATHEROS chip set that contains all up and down converters and all frequency sources of
the unit.

Photo 1
Radio Unit. PWB component side
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Photo 2
Radio Unit. Redesigned area (PWB component side)
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Photo 3
Radio Unit. Redesigned area (PWB printed side)
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2.2 Test configuration:

1. For Radiated emission measurements per sec. 15.209 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. 15.205 requirements the Radio unit
was tested with four various antennas, as shown in table:

No. Name Freq. range P/N or Model Type
1 MTI 5.15-5.875 MHz MT-484025/NV | Sector
2 Unidirectional antenna - 858109 Planar Array
UNI-28-4
3 Unidirectional antenna - 872811 Parabolic
UNI-28-5.8
4 MAXRAD - MFB58008 Omni
50 Ohm Cat.5 Shielded cable
remnaio~a—|  Outdoor Unit zom Rado  |ndoor PS .«
RF OUT| 3
1
— 3

100-VAC mains

Figure 1 Subscriber Unit test setup

RF out cat.5 shielded cable, 20m
: ’ Indoor Power Suppl
Outdoor Unit _ PRl
ETH shielded cable, 2m RaCk
50 Ohm —_L [T
Termination - termination 100 Ohm
100 VAC mains
Figure 2 Base Station test setup

42 Chaim Levanon St Tak-fwde 3877 Tal: 972-3-546- 700 Fax: §72-3-646-77T8 wew siong.il



MY Y THE STANDARDS INSTITUTION OF ISRAEL Fafmaiis Cabssaisy

Test Report No.: 8312313057 Page 7 of 50 Pages

: Title: Test on BreezeACCESS VL System with radio redesigned

3

4.1

4.2

Test specification, Methods and Procedures

Test Specification:

CFR 47 FCC: Rules and Regulations; Part 15. “Radio frequency devices”;
Subpart C: “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".

Measurements, examinations and derived results

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.

Normal test condition:

Temperature: 22 °C
Humidity: 50 %
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4.3

43.1

4.3.2

4.3.3

4.3.4

Conducted emission test :

Requirements:

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

Tested units:

The measurements were performed on:
- Subscriber Unit - on Indoor power supply
- Base Station Unit - on Universal Indoor unit AC power adaptor PS 1036.

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

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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[ 16:84:25 AUG 19, 2RA3
ALVARION BAYVL S COMD EM FCC PHASE

signal Freg tMHz) PK Amp OF Amp AV Amp  AYalZ
A. 196524 23.5 HE. 3 21,1 -33.B
d.252843 He. 1 19.8 23.1 -ZB.E
A.27606H ac.5 4g.2 7.8 -13.¢
d.625c18 HB. B JE.8 da.a -2B.5
7.172441 H7.4 q4 .1 2. B -25.t

FREQ 5.4c4 MHz
FEAK 37.3 dBpY
gF 6. dBpY
AUG 3%, 7 dBp

H_EI'_A_'II'L'II—'-

LOG  REF 7d.8 dEul

e O e i il et auns s s e SR LR

AN T ———— | |

18 dB e — it ;

i ML R BN PN

vp 5| BEEE |

SCFCL

ACORR| . R |

START 158 kHz STOF 30,88 NH:
#IF BN 9.8 kHz  AUG BH 38 kHz SHP 2.49  sec

Plot 1. Subscriber Unit
Conducted emissions measurement result on 110 VAC power
line: phase
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(7} 16:35:R2 AUG 19, 2BA3
ALVARION BAWL U COMD EM FCC MEUTRAL

signal Freg tMHz) PK Amp QF Amp AV Amp  AWalE
A.197362 a3.c H7.7 5.1 -2B.7
A.215947 ac.b 4E.5 it -1B.E
A.251121 aB. 4 HB. B 3.1 -iB.E
A.29243c 47.B 41.1 .7 -17.B
7.2BL4Y7B al.8 HB.1 6.8 -13.¢

FREQ 5.3c3 MH:z
FEAK 35.4% dBulY
gF 7.6 dBul
AVG  3B.2 dBul

H_I:I'_n_'ll-l_'ll—'-

LOG  REF 7H.@ dEul

N R EEE R
L e T D o i i o
ATH T : : :::;ﬂ;:
18 dB T e
it ity
vp sg 0l LT BT
SCFC| i i
RCORR] T 7 & i BRI EEEEE ]
START 130 kHz STOP 30.BA MHz
#1F BN 9.8 kHz AUG BH 38 kHz SHP 2.49  sec

Plot 2.  Subscriber Unit
Conducted emissions measurement result on 110 VAC power
line: neutral
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[ 16:55:36 AUG 19, 2RA3
ALUARION BAVL EASE STATION COMD EM FCC MEUTRAL

signal Freg tMHz) PK Amp OF Amp AV Amp  AYalZ
d.188732 21.5 47.B 8.7 -14.5
A.246565 23.7 4.4 1.2 -1B.7
d.3R9B47 43.5 4B.13 5.6 -4t
@.37106E Hi. e 1B.1 2.t -1iB.1
A.433451 19.5 17 .1 4.8 -13.2

FREQ 23.21 MH:z
FEAK 3%.5 dBpY
gr 32,0 dBpd
AUG  19.B dBpY

H_EI'_A_'II'L'II—'-

LOG  REF 7d.8 dEul

j'E H H H HE R I :

B/ TR IPASE LT

AN T — :

AT .Y HV RS R IS RS RS

KRR R IR N R R A ')

T R I Y 1 L1 T L AT PR G

EC FC| R ' R '

CORA : I : oo :

STRRT 130 kHz STOP 3. BE MHz
#IF EW 9.8 kHz AUG BH 3@ kHz SWP 2.49 sec

Plot 3. Base Station Unit
Conducted emissions measurement result on 110 VAC power
line: phase
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[ 17:16:43 AUG 19, 2RA3
ALUARION BRYL BASE STATION COMD EM FCC PHASE

signal Freg tMHz) PK Amp OF Amp AV Amp  AYalZ
d.1B4BEE 61.3 HE.1 41.5  -1g.§
d.246R6S 29.5 49.5 41.4  -1B.5
d.3R934E H4.E HB.E 5.2 -i4.B
d.371E4E 19.5 17 .B 2.5 -1iE.B
@.431835 19.1 7.z 15,3  -1ic.B

ACTY DET: PERK
MERS DET: PERK QF RAWG
MKR 22.B2 MHz

H_EI'_A_'II'L'II—'-

cd. 48 dBul
LOG  REF 71.8 dBul
W 1 i |
dB/ T T PASELCINIT:
HTH H_Ff—___;_h‘_“:-——: : ::: I H H . :
R AN WA
A ”HJH LT AP e
T W” U ik REIAKTYS ISP [T
SCFCL RN s
CORR T T R ]
START 15@ kHz STOP 38, Bd HMHz
$IF BH 9.8 kHz AUG BW 3@ kHz SHP 2.49 sec

Plot 4. Base Station Unit
Conducted emissions measurement result on 110 VAC power
line: neutral
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4.4  Radiated emission test, general requirements:

44.1 Requirements:
EUTs radiated emission shall not exceed value required in section 15.209 (a).

442 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 Bilog 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

443 Radiated emission test results:

Test results are presented in Table 1.
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EUT:

Table 1. Radiated emission test results

BreezeACCESS VL System with radio redesigned

Frequency | Turn- | Antenna | Antenna | Emission Limit Margin Results
table | Polariz. | Height Level @3m
Angle Note 1 Note 2
(MHz) ©) (m) (dBuV/m) | (dBuV/m) | (dB)
57.4 10 \% 1.8 28.0 40 12.0 Complies
68.2 256 Vv 2.7 29.6 40 10.4 Complies
73.1 258 Vv 1.6 28.2 40 11.8 Complies
80.2 270 \% 1.8 31.0 40 9.0 Complies
198.7 359 \% 1.3 31.8 43.5 11.7 Complies
205.7 16 \% 1.2 32.7 43.5 10.8 Complies
211.7 56 Vv 1.6 30.8 43.5 12.7 Complies
249.5 24 Vv 1.3 36.8 46 9.2 Complies
255.0 40 H 3.6 34.7 46 11.3 Complies
257.8 20 \% 1.4 36.6 46 9.4 Complies
282.8 199 H 2.8 33.2 46 12.8 Complies
Note 1: Emission level = E Reading (dBnV) + 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:
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4.5

451

45.2

453

454

Radiated emission test on Radio Unit - spurious:

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

EUT configuration:

The radio unit was tested with four various antennas (see sec.2.2)
- MTI sector antenna

- Unidirectional antenna UNI-28-4

- Unidirectional antenna UNI-28-5.8

- MAXRAD Omni antenna.

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*

Radiated emission test results and calculation ratio:

The test results are shown in Tables ## 2-5.

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: MTI sector antenna P/N MT-484025/NV

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

LOW 5.740 GHz

11.48 38.9 59.6 15.1 14.4 Complies
17.22 46.3 66.7 7.7 73 Complies
22.96 40.4 61.1 >4 74 13.6 12.9 Complies
28.70 46.1 67.4 7.9 6.6 Complies
34.44 53.5 73.0 0.5 1.0 Complies
MIDDLE 5.785 GHz
11.57 38.5 57.1 15.5 16.9 Complies
17.36 45.6 65.1 8.4 8.9 Complies
23.14 40.2 59.3 54 74 13.8 14.7 Complies
28.93 46.1 65.7 7.9 8.3 Complies
34.71 53.0 72.7 1.0 1.3 Complies
HIGH 5.835 GHz
11.67 37.3 57.2 16.7 16.8 Complies
17.51 45.9 66.1 8.1 7.9 Complies
23.34 39.8 60.5 54 4 14.2 13.5 Complies
29.18 44.8 65.5 9.2 8.5 Complies
35.01 52.4 72.9 1.6 1.1 Complies
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Table 3. Spurious emissions test results

Antenna used: Unidirectional UNI-28-4 P/N 858109

Frequency Emission Limit Margin Results
Level @ 3m
(GHz) (dBuV/m) (dBpVv/m) (dB)
Average | Peak Average | Peak Average | Peak
LOW 5.740 GHz
11.48 37.4 60.1 16.6 13.9 Complies
17.22 44.8 67.2 9.2 6.8 Complies
22.96 38.9 60.8 54 74 15.1 13.2 Complies
28.70 44.4 67.8 9.6 6.2 Complies
34.44 52.6 71.6 1.4 2.4 Complies
MIDDLE 5.785 GHz
11.57 38.5 57.6 15.5 16.4 Complies
17.36 45.6 64.4 8.4 9.6 Complies
23.14 40.2 59.6 54 74 13.8 14.4 Complies
28.93 45.8 63.3 8.2 10.7 Complies
34.71 53.2 70.4 0.8 3.6 Complies
HIGH 5.835 GHz

11.67 37.3 57.2 16.7 16.8 Complies
17.51 45.9 66.4 8.1 7.6 Complies
23.34 39.8 59.9 54 74 14.2 14.1 Complies
29.18 44.8 62.6 9.2 11.4 Complies
35.01 52.3 72.0 1.7 2.0 Complies
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Table 3. Spurious emissions test results

Antenna used: Unidirectional UNI-28-5.8 P/N 872811

Frequency Emission Limit Margin Results
Level @ 3m
(GHz) (dBuV/m) (dBpVv/m) (dB)
Average | Peak Average | Peak Average | Peak
LOW 5.740 GHz
11.48 37.3 59.4 16.7 14.6 Complies
17.22 44.7 66.2 9.3 7.8 Complies
22.96 38.8 60.6 54 74 15.2 13.4 Complies
28.70 45.6 67.6 8.4 6.4 Complies
34.44 51.9 72.4 2.1 1.6 Complies
MIDDLE 5.785 GHz
11.57 38.4 57.4 15.6 16.6 Complies
17.36 45.4 64.8 8.6 9.2 Complies
23.14 40.0 59.4 54 74 14.0 14.6 Complies
28.93 45.9 65.3 8.1 8.7 Complies
34.71 53.6 72.6 0.4 1.4 Complies
HIGH 5.835 GHz

11.67 37.2 56.9 16.8 17.1 Complies
17.51 45.8 66.5 8.2 7.5 Complies
23.34 39.7 60.4 54 74 14.3 13.6 Complies
29.18 45.4 65.9 8.6 8.1 Complies
35.01 52.3 72.2 1.7 1.8 Complies
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Table 4. Spurious emissions test results

Antenna used: MAXRAD Omni antenna model MFB58008

Frequency Emission Limit Margin Results
Level @ 3m
(GHz) (dBpV/m) (dBpVv/m) (dB)
Average | Peak Average | Peak Average | Peak
LOW 5.740 GHz
11.48 37.4 57.8 16.6 16.2 Complies
17.22 44.8 64.6 9.2 9.4 Complies
22.96 38.9 59.2 54 74 15.1 14.8 Complies
28.70 45.7 65.4 8.3 8.6 Complies
34.44 53.0 72.7 1.0 1.3 Complies
MIDDLE 5.785 GHz
11.57 38.4 57.4 15.6 16.6 Complies
17.36 45.5 64.8 8.5 9.2 Complies
23.14 40.1 59.2 54 74 13.9 14.8 Complies
28.93 45.5 65.4 8.5 8.6 Complies
34.71 52.9 70.5 1.1 35 Complies
HIGH 5.835 GHz

11.67 37.4 58.6 16.6 15.4 Complies
17.51 46.0 67.1 8.0 6.9 Complies
23.34 39.8 59.9 54 74 14.2 14.1 Complies
29.18 44.9 61.9 9.1 12.1 Complies
35.01 52.4 69.5 1.6 4.5 Complies
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4.6

46.1

4.6.2

4.6.3

4.6.4

Radiated emission test on Radio Unit - restricted bands:

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

LOW 5.740 GHz 11.48 10.6 —12.7
22.96 22.01 —23.12

MIDDLE 5.785 GHz 11.57 10.6 —12.7

HIGH 5.835 GHz 11.67 10.6 —12.7

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

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.

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

Frequency, | Restricted band Antenna name

GHz MTI UNI-28-4 | UNI-28-5.8 | MAXRAD

LOW 5.740 GHz 11.48 10.6 —12.7 #5 #9 #13 #17

22.96 22.01 —23.12 #6 #10 #14 #18

MIDDLE 5.785 GHz | 11.57 10.6 —12.7 #7 #11 #15 #19

HIGH 5.835 GHz 11.67 10.6 —12.7 #8 #12 #16 #20

Note: The AVG limit line 64 dBuV/m (at 1m distance) is not shown in the plots.
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#i Agilent  18:10:18 18 Aug 2003

Mkrl 12.558 GHz

Fef 67.99 dEpVY #Htten @ dB 30.83 dEpY
Peak
Log Freq 12.85 GH=
1@ Feal 33.92 dBpi
dB GF 25.48 dBpM
Hwa J1HE dBEpl
1

Al iy b et e L sl R T ) s ddama. &
Y1 5z
33 FC
A AR
Start 18.6 GHz Stop 12.7 GHz
Fes BH 1 MH= #YWBH 1 MH= Sweep BLAE2 ms (401 pts)

Plot #5 Antenna: MTI sector P/N MT-484025/NV

=g Agilent

Mkrl 22.656 GH=z

Ref 65,99 dEpVY #Mtten @ dB 35.43 dBpV
Peak
Log Fred 22 66 GH=
1@ Peal 39.19 dEpl
dB/ QF 2004 dEpY
Hwva ShoEH dEp

B R IR T TS PRI SRR ST < R e

W1l sz
33 FC
A AR
Start 22.81 GH= Stop 23,12 GH=
Res BH 1 MH=z #YEKH 1 MH= Sweep 11.1 ms (481 pts)

Plot #6 Antenna: MTI sector P/N MT-484025/NV

42 Chaim Levanon St Tel-fwie 3877 Tal: 97 2-3-645- 7800 Fax: 572-3-648-7779 weew siong.d




MDD J THE STANDARDS INSTITUTION OF ISRAEL (s )

Test Report No.: 8312313057 Page 22 of 50 Pages
Title: Test on BreezeACCESS VL System with radio redesigned

s Agilent

Mkrl 11.521 GH=z

Ref 67.99 dBpY #Atten B dB 28.84 JdBpW
Pealk
Log Fregq 11.52 GH=
1@ Feal 33.19 JdEpi
dB./ CF 24,88 dBpW

Hwa S dBEpl

.«._nu".h. T R e/ |"‘L.-a‘|||'m.-|h'.'|. WW;\.N l".““""‘"'"h""':" MWW

Y1 sz
33 FC
A AA
Start 18.6 GHz Stop 12.7 GHz
Fes BH 1 MH=z #/'BH 1 MH= Sweep BESZ ms (481 ptsh

Plot #7 Antenna: MTI sector P/N MT-484025/NV

5 Agilent  18:13:14 18 Aug 26003

Mkrl 12.458 GHz

Ret 57,99 dBEp\ #Htten B AB 374 dBpY
Pealk
Log Fredq 1246 GH=
1@ Feal 33.61 dBpl
dBE LF 2548 dBpi
Hwa J1.ek dEp

e e g oy s o b P A P S

Y1l 3z
53 FC
A AA
Start 18.6 GHz Stop 12.7 GH=z
Res BH 1 MH= #JBH 1 MH=z Sweep BASZ2 ms (481 pts)

Plot #8 Antenna: MTI sector P/N MT-484025/NV
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Mkrl 12.556 GH=z

Ref 59.99 dBpW #Htten O dB 30,52 dBpW
Feak
Log Freq 12.56 GH=
1@ Feal 33.51 dBpW
dB. QF 25.44 dBpi
Hwa 1T HE dbpl

SRS TN L L e N R ey e e e ey S e e e Bty

Y1 352
33 FC
A AA
Start 186 GH=z Stop 12.7 GH=
Fes BH 1 MH= #/BH 1 MH= Sweep BAS2 ms 401 pts)

Plot #9 Antenna: UNI-28-4 P/N 858109

=2 Agilent

Mkrl 22.728 GHz

Ref 68,99 dBEpY #Atten @ JdB 34,83 dBpV
Feak
Laog Freg 22.F3 GH=z
16 Feal 39.88 dBpW
dB/ QfF 36.57 dBpW
Fval 2695 dBpy
Y1 sz
53 FC
A AA
Start 22.81 GHz Stop 23.12 GHz
Fes BH 1 MH=z #WVEBH 1 MH=z Sweep 11.1 ms (401 pts)

Plot #10 Antenna: UNI-28-4 P/N 858109
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5 Agilent 13:15:49 18 Aug 28803

Mkrl 11.248 GH=

Fetf 59,99 dBpY #Mtten @ dB 29.5 dBpV
Feak
Log Freq 11.P5 GH=
1@ FPeal 31.84 dBEp)
dB A L 23.91 dBpi

Hwa ZH A S dEpY

j";- g A ] why A debon o b b, b
R T T e e L Py P T e S e | L R T il L i

W1 sz
33 FC
A AA
Start 18.6 GH= Stop 12.7 GH=z
Fes BEH 1 MH=z #WVBH 1 MH=z Sweep BHEEZ ms (481 pts)

Plot #11 Antenna: UNI-28-4 P/N 858109

5 Agilent  18:1!

39 18 Aug 2063
Mkrl 12.338 GHz

Ref 59,99 dEBpY #Atten B dB 30,43 JdBpWV
Pealk
Log Freq 12.E4 GH=z
1@ Feak 34,88 dBpl
dB/ ] 25,82 dBpl
Hwa 2105 dbpi .
Rk Ry vy Rl

W1l 32
53 FC
A AA

Start 18.6 GH= Stop 12.7 GH=z
Res BH 1 MH=z #JEH 1 MH= Sweep G.BE2 ms (401 pts)

Plot #12 Antenna: UNI-28-4 P/N 858109
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Mkrl 12.485 GHz

Ref 62.93 dBEpY #ftten @ JdB 27458 dBpV
Feak
Log Freg 12.41 GH=
1@ Peal 33.66 JBEpN
dBE QP 25.88 JBpy
Hwa S0 dBEpW

T T I T AT, [P T W O AT T - To

Y1l sz
53 FC
A AA
Start 186 GH=z Stop 12.7 GH=z
Res BW 1 MH=z #JEH 1 MH=z Sweep BRAEZ ms (481 pts)

Plot #13 Antenna: UNI-28-5.8 P/N 872811

= Agilent 19:895:47 18 Aug 20EA3

Mkrl 23852 GHz

Ref 55,99 4dEpW #Atten @ dB 33.51 4dBpY
Pealk
Log Fregq 23.85 GHz
1@ Peal 38.51 4dBp)
dB QaF 29.¥7 dBEpW
Hwa ShaS dBEpW

A o™ WWWL" P AN e e P R

V1 32
33 FC
A AR
Start 22.81 GH= Stop 23.12 GH=
Fes BW 1 MH= #JVBH 1 MH=z Sweep 11.1 ms (481 pts)

Plot #14 Antenna: UNI-28-5.8 P/N 872811
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i Agilent  19:
Mkrl 11.629 GH=

Ref 562,93 4dBpY #Atten @ dB 27.59 4BpV
Peak
Log Freq 11.63 GH=z
1@ Feal 32.91 dBpW
dB QF 24.83 JBpy

Hwa JHUBED dbBEph

I

W1 sz
33 FC
A AA
Start 1856 GH=z Stop 12.7 GH=z
Res EW 1 MH=z #YEH 1 MH=z Sweep BLBE2 ms (481 pts)

Plot #15 Antenna:

s Agilent 13:84:48 18 Aug

UNI-28-5.8 P/N 872811

Mkrl 12.582 GH=
Ref 6299 dBpY #Mtten A 4B 31.49 dBpV
Feak
Log Freg 125 GH=
1@ Feal 33.52 dBpl
dE~ QaF 25.P6 dBEpW
Hwa S1T.HS deEpl
i
WWMWWWMWWW
Y1 32
32 FC
A AA
Start 18.6 GH=z Stop 12.7 GH=z
Res BH 1 MH= #JBH 1 MH= Sweep BASZ2 ms (4801 prs)

Plot #16 Antenna:

UNI-28-5.8 P/N 872811
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Mkrl 11.666 GHz

Ref 51.99 d4dBpY #Htten A 4B 27.99 dBpV
Peak
Log Freq 11.67 GH=
1 Peal 32,84 dBpl
dB # QaF 2485 dBpi
Hwa SELY S dbEp

YTV TP S PP W ESY PR TR - T X P VR RTY S YYBT T L

V1 52
33 FC
A AA
Start 18.6 GH=z Stop 12.7 GHz
Fes BH 1 MHz #JVBH 1 MH=z Sweep BAZZ ms (401 pts)

Plot #17 Antenna: MAXRAD type Omni

15 34 18 Aug 2003

Mikrl 22.769 GHz

Ref BE.99 4BEpY #Htten B dB 35,42 dBpY
Fealk
Log Freg 22.F7 GH=z
1@ FPeal 3888 dEpM
dB/ QF 3854 dBpy
Hwa SELHY dBEpl

LA Aot R A s g s

W1 32
53 FC
A AA
Start 22.81 GH=z Stop 23.12 GH=z
Res BH 1 MH=z #YEH 1 MHz Sweep 11.1 ms (481 pts)

Plot #18 Antenna: MAXRAD type Omni
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128 Aug 2683

Mkrl 12.418 GHz

Fef 51.99 4dBpWY #Htten @ dBE 2818 dBpW
Peak
Log Fregq 12.41 GH=
1@ Peal 33.4 dBEpV
dBE QaF 25.18 dBpl
Hwa 1.V dbpl

DR S B LYY N N T NP NWEIOr WY (PO TR PN W P e ety

Y1 sz
33 FC
A AA
Start 18,6 GH= Stop 12.7 GHz
Res BW 1 MH= #YBH 1 MH= Sweep G.BSEZ ms (481 pts)

Plot #19 Antenna: MAXRAD type Omni

18:16:58 18 Aug 28A3

Mkri 12.555 GHz

Fef 51.99 dBEpY #Atten B dB 2864 dBpV
Peak
Loy Freg 12.55 GHz
14 Feal 33.95 dBEpl
dB QF 25.43 dBpl
Hwa 1 HE dBEpl

by Aol o P e A S AP, Al N o gy

Y1 =2
33 FC
H AA
Start 18.6 GHz Stop 12.7 GHz
Fes EW 1 MH=z #VEH 1 MH= Sweep BBEEZ ms (481 pts)

Plot #20 Antenna: MAXRAD type Omni
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4.7 Conducted emission tests on Radio Unit:

471 Maximum peak output power

Requirements:
The maximum peak output power shall not exceed 1 Watt as required in sec. 15.247 (b) (1).

Test results:

The measurements were taken at three carrier frequencies, in the band 30 MHz — 26
GHz and in the band 26 GHz — 40 GHz.

Calculations:

1. Maximum setting of RBW=VBW is 3MHz

2. 6dB band width = 18MHz @ RBW=VBW=3MHz.

3. Peak power measured = 21.3dBm.

4. Peak power calculation = 21.3+10*log (18/3)=29dBm

The measured results are shown in Plots #21 to #29.

The maximum peak output power in range 30 MHz — 40 GHz does not exceed 30 dBm
(1 Watt).

4.7.2 Spurious

Requirements:

In any 100 kHz bandwidth outside the frequency band in which the intentional radiator is
operating, the RF power shall be at least 20 dB below that in the 100 kHz bandwidth within
the band that contains the highest level of the desired power, as required in sec. 15.247 (c).

Test results:

The measured results are shown in Plots #30 to #31.

4.7.3 Peak power spectral density

Requirements:

The peak power spectral density shall not be greater than 8dBm in any 3kHz band as
required in section 15.247 (d).

Test results:
The measured results are shown in Plots #32- #34
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Mkrl » 17.63 MHz
Ref 27.3 dBm Atten 28 dB 0.554 dB
Feak
Log

dB s

Center 5.74 GHz Span 38 MHz
#Res BW 3 MHz YEW 2 MHz Sweep 4 ms 481 ptsd

——

Plot # 21 Maximum peak output power. Freq. - LOW

Mkrl & 17.85 MH=z
Ref 27.3 dBm Atten 260 dB B.783 dB
Peak

dBl'j i1k

Center 5.785 GHz Span 38 MHz
#Res BW 2 MH=z VEBH 3 MH= Sweep 4 ms (481 pts)

N

Plot # 22 Maximum peak output power. Freq. — MID
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Mikrl ~ 17.93 MH=
Ref 27.3 dBm Atten 26 dB G.381 dB
Feak
Log

Center 5.835 GHz Span 38 MHz
#Res BH 3 MH=z YBH 3 MH=z Sweep 4 ms (4801 pts)

Plot # 23 Maximum peak output power. Freq. — HIGH
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Mkrl 25.35 GHz
Ref 15 dBm Atten 5 dB —-45.72 dBm
Peak
Log
1@

53 FC bt

Start 108 kHz Stop 26 GH=z
#Res BH 188 kHz YEH 188 kHz Swesp 3.35 5 (401 pts)

Plot # 24 Conducted emission in freq. range 100 kHz — 26 GHz/Freq. - LOW

Mkrl 25.35 GHz
Ref 15 dBm Atten 5 dB -45.72 dBm
Peak
Log
1@
dB/
Dffst
21
dB
Dl
-15.2
dBm

533 FC

AA

Start 108 kHz Stop 26 GHz
#Res BW 1068 kH=z VEH 188 kH=z Sweep 3.35 5 (401 pts)

I —

Plot # 25 Conducted emission in freq. range 100 kHz — 26 GHz/Freq. - MID
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11:47:4% Jan 2

Fet 15 <dBm Atten 5 dB

BEREEZERCCESS WL AWT PORT HIGH CH Mkrl 15.67 GH=z

—36.73 dBm

Peak

W1 sz
S3 FC

A AA

Start 1860 kH=z
#Res BH 166 kH= VEH 183 kH=

Stop 26 GH=z
Sweep 5.5 5

Plot # 26 Conducted emission in freq. range 100 kHz — 26 GHz/Freq. - HIGH

Span: 14.00GHz

Trace A
Log 10.00 dB/div
Ruet 30.00 dBm

G071 pts

Center
33.00 GHz
Span
14.00 GHz

REW 100.0 kHz

B 100 kHz

Sweep Time
360 sec

AT 20 dE
FPeak

Plot # 27 Conducted emission in freq. range 26- 40 GHz/Freq. - LOW
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Span: 14.00GHz B01 pis

Center
Trace A, 33.00 GHz
Log 10.00 dBfdiv Span
Fef 30.00 dBm 14.00 GHz

FEWY 100.0 kHz
YEWY 100 kHz
et ] SWEERD TIME

3b0sec

AT 20 dB
Feak

Plot # 28 Conducted emission in freq. range 26- 40 GHz/Freq. - MID

B01 pts

Centar

Trace A, 33.00 GHz

Log 10.00 dBE/ div Span
Fef 30,00 dBm 14.00 GHz

FEW 100.0 kHz
WEW 100 kHz

Sweep Time

M 360 sec
AT 20 dBE
FPeak

Plot # 29 Conducted emission in freq. range 26- 40 GHz/Freq. - HIGH
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Mkrl 5.7388 GHz
Ref 14 dEm Atten 5 dB —-15.97 dBEm
Peak
Log
1@

M2
=
i

Center 5.74 GHz Span 58 MHz
#Res BHW 108 kHz VEM 188 kHz Sweep 6.442 ms (481 ptsy

Plot # 30 Conducted RF power 20dB below/Freq. - LOW

Mkrl 5.8459 GHz
Ref 14 dBm Atten 5 dB -16.25 dBm
Peak
Log
1@

e
=
-

V1 sz
33 FC
AA

Center 5.835 GHz Span 50 MHz
#Res BHW 188 kHz VEH 188 kHz Sweep 6.442 ms (481 ps)

Plot # 31 Conducted RF power 20dB below/Freq. - HIGH
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Mkrl 5.7423 GH=z
Ref -1 <dBm Atten 5 dB -8.751 dBm
Peak "
Log - NS P T
16 e v‘nrlwurwnmm.w'r
dB/
Offst
21
dB v

-11.4
dEm

V1 sz
53 FC
AA

Center 5.74 GH=z Span 58 MH=z
#Res BH 3 kHz VEBH 3 kHz Sweep 7158 5 (401 pts)

Plot # 32 Peak power spectral density/Freq. - LOW

Mkrl G.7856 GHz
Ref -1 dBm Atten 5 dB —7.777 dBm
Peak 1

Center 5.785 GHz Span 58 MHz
#Res BW 3 kHz YBH 3 kHz Sweep 7158 5 (401 pts)

I ——

Plot # 33 Peak power spectral density/Freq. - MID
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Mkrl 5.8321 GH=z
Ref =1 dBm Atten 5 dB -9.236 dBm
Peak 1
Log

TR R 1?.:'1_ Py el ha
1@ LRI A Y'rllhl"wvwrww
dB/
Offst
21
dE

-11.4
dBm

W1 s2
33 FC
AA

Center 5.835 GHz Span 5@ MHz
#Res BH 3 kHz VEH 3 kHz Sweep 7158 5 (461 pts)

I —

Plot # 34 Peak power spectral density/Freq. - HIGH
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Page 38 of 50 Pages

5 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.15.209 Complies
Maximum peak output power Sec.15.247 (b) (1) Complies
Conducted spurious Sec.15.247 (c) Complies
Peak power density Sec.15.247 (d) Complies

Telematics Laboratory
{5"’ August 28, 2003

Approved by: Galit Grodetsky
Standard Engineer

Tested by: Albert Herzenshtein

Testing Engineer
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6 Appendix 1: Test equipment used

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

16

Transient limiter HP 11947A 31074A3105 05/03 05/04
0.009-200 MHz
Attenuator 20 dB HP 8491B 3929M50394 05/03 05/04

7 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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Faga Zal 5

Gain and Antenna Factors for Double Ridged Guide Antenna
Manufactured by EMC Test Systems
Model Humbar: 31158 Serial Humber: 5802

1.0 Metar Calibration Polarization; Horizontal
Frequency Anienna Gain Gaain
{MHz] Facior (dBim) MG dBi
1000 243 386 5.8
1500 256 B.43 a1
2000 278 6.&3 a3
2500 8.9 .43 w3
3000 3.7 1.7 B0
J500 320 8.0 o1
4000 330 B.36 L I
4500 128 1081 10.4
000 341 10,16 10.1
5500 JE 10.51 10.2
aoan 15.2 11.38 1M0e
A500 A8 4 12.78 11.1
1000 H4 11.83 0.7
=10 7.3 10,90 104
B0 aTh 1208 10.8
aE00 e 1236 10.8
apon JE2 1285 111
as00 183 14 0ud 11.5
10000 ‘T 1425 11.5
10500 385 18.24 139
11000 A 16,87 12.3
11800 I35 15.41 11.8
12000 8.3 17.96 128
12800 81 2003 13.0
13000 a2 16.83 12.3
135060 412 14 53 1.6
140600 4158 1320 11.2
14500 41,3 1627 12.1
15000 JaE 26.07 14.2
15500 aE1 19 4% 16.0
VB30 an4 3812 169
1656 348 e 147
17000 41.6 Ha7 132
17500 44 8 1055 102
18000 455 7.67 B8

Specificalion comgiiance testing factor (1.0 meter apacing) 10 be added 1o recewer meler readrg i dBY 1o convan
1o Tiedid intaresity in d2vimeter. Calbraied OF Ocl 02 (DDMAAYYYY). Calibration per ARP 858
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L1
- —

Gain and Antenna Factors for Double Ridged Guide Antenna
Manufactured by EMC Test Systems
Model Numbser: 3115 Serial Number: S802

1.0 Meter Calibration Polarizatkon: Vertical
Fraquency Antanna Gain Gan
{MHZ} Faclaor {dBdm} Humernc dBi
1000 24.1 4.11 6.1
1500 25.8 8 48 a1
2000 1.4 £.83 8.3
2500 289 BAT 9.3
D 306 E.18 1
3500 g B34 B2
4000 330 g.45 oA
4500 328 11.14 105
S000n 340 10034 131
HEOD LN 10040 10.2
G000 331 1167 10.7
asnn 55.4 1?% ‘:;L
T 363 11.
?ﬁ ar3 10.85 104
B00d a4 12.18 HE
ire 12.58 !
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8 Appendix 3: Test configuration illustration

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
Radio unit with MTI sector antenna P/N MT-484025/NV.
Spurious emission test
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Photo #6.
Radio unit with MTI sector antenna P/N MT-484025/NV.
Spurious emission test
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Photo #7.
Radio unit with Unidirectional antenna UNI-28-4 P/N 858109
Spurious emission test
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Photo #8.
Radio unit with Unidirectional antenna UNI-28-4 P/N 858109
Spurious emission test
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Photo #9
Radio unit with Unidirectional antenna UNI-28-5.8 P/N 872811
Spurious emission test
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Photo #10
Radio unit with Unidirectional antenna UNI-28-5.8 P/N 872811
Spurious emission test
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Photo #11
Radio unit with MAXRAD Omni antenna model MFB58008
Spurious emission test
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