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Applicant: Wavion Ltd.
Address: 6 Ha'yetsira Street, Yogne'am-lllit, 20692, Israel

Sample for test selected by:  The customer

The date of test: April 2008

Description of Equipment

Under Test (EUT): 2.4 GHz Band Outdoor WiFi (802.11b/g) Wireless Base
Station

Model: WBS-2400

Manufactured by: Wavion Ltd.

Reference Documents:

% CFR47 FCC: Rules and Regulations; Part 15. “Radio frequency devices”;
Subpart C: “Intentional radiators” (2006).

®

% 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 105 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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1. Applicant information

Company: Wavion Ltd.
Address :6 Ha'yetsira Street
City: Yogne'am-Illit
Country : Israel

2. Test performance

Location: Sl EMC Section
Wavion Ltd.
Purpose of test: Apparatus compliance verification in according with CFR 47 FCC Requirement
Test specification: CFR 47 FCC Part 15 Sections: 15.205, 15.207, 15.209, 15.247
Test FCC Part 15 Test result
Radiated emissions in restricted bands Sec.15.205 Complies
Radiated Emission on Radio Unit: spurious Sec.15.209 Complies
Conducted emission Sec.15.207 Complies
Radiated emission — general requirements Sec.15.209 Complies
Minimum bandwidth Sec. 15.247 (a) (2) Complies
Maximum peak output power Sec.15.247 (b) Complies
Peak power spectral density Sec.15.247 (d) Complies
Conducted spurious emissions Sec.15.247 (c) Complies
| / Electronics & .
l'|l, ; Telematics Laboratory
W { 30 April 2008 '
Approved by: Eng. Yuri Rozenberg Tested by: Albert Herzenshtein
Position: Head of EMC Branch Position: Test Engineer
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3. Scope

This test report contains results measured on 2.4 GHz Band Outdoor WiFi (802.11b/g)
Wireless Base Station (FCC ID: UGM-WBS2400-1) according to the relevant
requirements of CFR 47 FCC Part 15 Subpart C.

4. EUT (equipment under test) description.
4.1. General Description

The WBS-2400 is a new category of Wi-Fi Wireless Base Station designed from the
ground up for metro-Wi-Fi deployments. It is based on six antennas and radios and
custom-built ASICs, utilizes Wavion's powerful multi-antenna signal processing
technologies, and provides significant performance gains to off-the-shelf 802.11
standards-based Wi-Fi clients.

The WBS-2400 Wi-Fi Wireless Base Station uses six omni-directional antennas and
beam-forming technology in order to provide significant performance gains to off-the-
shelf 802.11 standards-based Wi-Fi clients.

The EUT's block diagram is shown in Figure 1.

Antenna X2 Antenna X2 Antenna X2
Digital Board
L | | ]
| RFBOARDX2 | | RFBOARDX2 | | RFBOARDX2 |
AC Con.

DC ouT INTERFACE

ljr. I—EI CARD
ACIN |

AC/DC | E Power Unit

Figure 1. EUT’s block diagram
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4.2. EUT's sub-assemblies list.

The EUT ports and lines are detailed in Table 1.

No. Description P/N; Model Manufacturer
1 Digital Board PCO00018 Wavion

2 RF Board PC00041 Wavion

3 RF Board PC00040 Wavion

4 Interface card PC00023 Wavion

5 AC/DC PS LS75-48 Nemic Lambda
6 DC/DC PS PKB4711PINB Ericsson

7 AC Connector 50909 Remke

8 Antenna MT-341017/N/A MTI

9 Power Unit PCO00019 Wavion

10 RF filter DFCH52G43HFHAA-TM1 Murata

11 RF filter SRP2437K8N50SB Bitel

12 RF filter 6BCR4B-2437/C67-L Comnav

13 RF filter SKY33100 Skyworks

Table 1. Sub-assembilies list
4.3. EUT ports and lines.
The EUT ports and lines are detailed in Table 2.
Port Type Deszzgtion Cf?. 2:1elc:§d Connector type Qty. Cable Type L(:a it;teh
Wall
AC Power AC inlet outlet/Power Standard 1 Unshielded 6m
TAP-inlet
Data Data/PoE PD-Client RJ-45 shielded 4 CAT-5e Up to 100m

Table 2. The EUT ports and lines

4.4. Potential emission source:

The potential emission sources are detailed in Table 3.

Frequency

Location

Remarks

40 MHz

On board

Crystal Oscillator with PLL

Table 3. Potential emission sources
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FCC ID: UGM-WBS2400-1

4.5. EUT technical characteristic

Type of equipment

| Stand-alone (Equipment with or without its own control provisions)

Intended use

Condition of use

\ Fixed Always at a distance more than 2 m from all people
Assigned frequency range 2400MHz to 2483.5MHz
Operating frequency range 2412MHz to 2462MHz (WLAN channels 1 to 11)
RF channel spacing SMHz

19dBm@2412MHz

. At transmitter 50 Q RF | 19dBm@2437MHz
Maximum rated output power output connector 19dBm@2462MHz
Is t_ransmltter output power minimum RF power 2dBm
variable? Yes -

maximum RF power 19dBm
Antenna connection
. . Vv . with temporary RF connector
unique coupling standard connector integral
(N-Type) V | without temporary RF connector

External antenna/s technical characteristics

Type Manufacturer Model number Gain
Omni-directional MTI MT-341017/N/A 7.4dBi
Transmitter 99% power bandwidth 12000kHz to 16000kHz
Transmitter aggregate data rate/s (min-maximum) | 1Mbps to 54Mbps
Type of modulation OFDM, DSSS, CCK
Type of multiplexing CSMA/CA
Modulating test signal (baseband) Random data
Maximum transmitter duty cycle in 90.% 'I_'x ON X msec | Period ... X....msec
normal use time
. . Tx ON .

Transmitter duty cycle supplied for test | 100% time ...X....msec |Period |...X....msec
Transmitter power source
\% DC Nominal rated POE 55V/DC

voltage
\% AC mains |Nominal rated 90-240VAC | Frequency:

voltage 50/60Hz

Frequency hopping (FHSS)
Spread spectrum technique used Digital transmission system (DTS) \Y%
Hybrid
Spread spectrum parameters for transmitters tested per FCC 15.247 only
DSSS chip sequence length 11bits
spectrum width 12MHz
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5. Test configuration:

The WBS-2400 unit has 4 possible RF board configurations. The difference between all
the RF board configurations is the manufacturer of the transmit filter. Below is a list of all
the supported filter manufacturers:
RF board PCB number PC00040: 1) Murata; 2) Bitel; 3) Comnav
RF board PCB number PC00041: 4) Skyworks
All of the above filters have the same operating frequency range. Also, the only
difference between PCB number PC00040 and PCB number PC00041 is the footprint of
the transmit filter.
The transmission power of each RF board is calibrated during the production process to
a predetermined level, which is independent of the transmit filter manufacturer.
To withstand in every configuration and to use filters and boards in any complicating for
the
WBS-2400 device has been performed the following:
1. Conducted Test: the conducted test (Minimum bandwidth; Peak power
spectral density and Conducted spurious emissions) was performed with
all possible configurations of Murata, Skyworks, Bitel and Comnav.
2. Find the worst case sample, where it is most critical at band edge.
3. Radiated (on the band edge) and repeat Conducted Tests of worst case sample.

In order to find the “worst case” sample, which can represent all kinds of RF filters, each filter
was pre-tested as described above. After all radio conducted tests the Skyworks models were
chosen as the “worst case”, all final measurements were performed with 6 Skyworks filters.

For Radiated emission measurements per sec. 15.209 requirements the EUT was
configured for tests as shown in Figure 2.

For transmitter measurements per sec. 15.247 requirements the EUT was configured
for tests as shown in Figure 3.

For Radiated emission measurements per sec. 15.205 requirements the Radio unit was
tested with antennas, detailed in Table 4.

Freq. Range Gain
Mnuf. . Model Type
GHz dBi
MTI 2.4-2.4835 7.4 MT-341017/N/A | Omni-directional-

Table 4. Details of antenna used in WBS-2400.
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RF output terminated by 50Q

STP cable up to

120VAC

Data and control
transfer
equipment

Figure 2. Radiated emission test setup

Transmitter 1-6 output
to spectrum analyzer

EUT (Equipment under Test)
WS-410

GND -
Shield Ethernet
Power cable

cable

ETH
Protect

90V to 240V

AC PoE

Injector

Laptop
AE (Auxiliary Equipment)

Figure 3. Transmitter measurements test setup
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5.1. Environmental evaluation and exposure limit according to FCC CFR 47 part 1,
§1.1307, §1.1310

Limit for power density for general population/uncontrolled exposure is 1 mW/cm?.

The power density P (mW/cm?) = Pt /41T r*.

Where:

Pt - The transmitted power (EIRP) (mW)

Pt- the transmitted power whish is equal to the output power 19 dBm plus maximum
antenna gain — 7.4 dBi

r - The distance from the unit (cm)

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

The maximum EIRP for each transmit output = 26.4 dBm = 436.5mW

r = sqrt(436.5/41) = 5.9 cm

For aggregate Pt- the transmitted power whish is equal to the output power 26.9 dBm plus
maximum directional antenna gain — 15.2 dBi

The maximum aggregate EIRP =42.1 dBm = 16218 mW:

r =sqrt(16218/41r) = 35.9 cm

The allowed distance “r’, where RF exposure limits may not be exceeded, is 35.9 cm from
the unit antenna main lobe.

The EUT with the attached antenna are mounted only outside the building on the high level
pole or wall, which are above general public, see the manufacturer instructions for

installation provided in attached documentation.

42 Chaim Levanon St. Tel-Aviv 68877 lsrael. Managoment; Tel: 972-3-6467800 Fax: §72-3-6467779 www.sILorg. Il
Electronics: Tal: 972-3-6465050 Fax: 972-3-T454026 - Alarms Systems Seclion: Tel: §72-3-8465370 Fax: 972-3-5467262



4?5 THE STANDARDS INSTITUTION OF IGRAEL  (Bctorics & Teemacs Laboreory

Test Report No.: 8812328348 Page 10 of 105 Pages
Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) Wireless Base Station
Model: WBS-2400 FCC ID: UGM-WBS2400-1

6. Test specification, Methods and Procedures

Test Specification:

<+ CFR 47 FCC: Rules and Regulations; Part 15. “Radio frequency
devices”;
Subpart C: “Intentional radiators” (2006).

Methods and Procedures:

« ANSI C63/4/2003: "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".

7. Measurements, examinations and derived results

7.1. Location of the Test Site:

The tests were conducted in the EMC laboratory of the Standards Institution of Israel in
Tel-Aviv, in Wavion's laboratory and at open test site located at Kibbutz Native Halamed Hai

in Emek HaEla, Israel.

7.2. Normal test condition:

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

7.3.1. Requirements:

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

Frequency of emission Conducted limit (dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

7.3.2. 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 in normal (transmitting) mode of operation for carrier
(channel) frequency at low, middle and the high of the 2.412 - 2.462 GHz frequency
range under 4 data transfer bit rates. The worst results from all measurements
(2412MHz frequency, 6Mbps bit rate) are presented at the plots 1 and 2.

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

7.3.3.

7.3.4. Test results:

The test results were found complies with relevant standard requirements.
Test results are shown in Plots #1, 2.
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Plot # 2. Conducted emissions measurement result
on 120 VAC power. Line- neutral.
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7.4. Radiated emission test, general requirements (per section 15.209):

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

7.4.2. Test description:

The measurements were performed at the Open Area Test Site.

The test configuration is shown in Fig.2.

The EUT was arranged on a non-metallic table 0.8 m placed on the turn-table.

The measurements were performed at a 10 m measurement distance.

The Biconilog 30 MHz-2 GHz antenna was used.

The frequency range was investigated from 30 MHz to 2 GHz.

The measurements were performed at each frequency at which the signal was 20 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

7.4.3. Radiated emission test results:

The test results were found complies with relevant standard requirements.
Test results are presented in Table 5.
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Table 5. Radiated emission test results
FCC Part 15 section 15.209

Frequency | Turn- | Antenna | Antenna | Emission Limit Margin | Results
table | Polariz. Height Level

Angle Note 1 @3m Note 2

(MHz) ©) (m) (dBuV/im) | (dBuV/im) | (dB)
113 354 \Y 115 36.3 43.5 7.2 Complies
80 355 H 400 39.0 40 1.0 Complies
73.1 321 \Y 146 38.1 40 1.9 Complies
152.9 227 \Y 120 36.8 43.5 6.7 Complies
186.9 171 \Y 386 35.6 43.5 7.9 Complies
200 26 \Y 289 34.1 43.5 9.4 Complies
240 18 \Y 321 37.1 46 8.9 Complies
300 15 \ 236 38.9 46 71 Complies
320 34 H 151 40.9 46 5.1 Complies
400 104 H 385 36.4 46 9.6 Complies

Note 1:  Emission level = E Reading (dBuV) + Cable loss (dB) + Antenna Factor (dB/m) + 10 dB

Where 10 dB is an extrapolation to 3m 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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7.5. Conducted spurious emission

7.5.1. Requirements:

Clause 15.247(c). In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator 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, based on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the peak conducted power
limits.

7.5.2. Pre-test scanning:

In order to find the “worst case” sample, which can represent all kinds of RF filters, each filter
was pre-tested. The following filters were pre-tested: Murata, Comnav, Bitel, Skyworks.
After all conducted spurious emissions tests the Skyworks models were chosen as the
“‘worst case”, all final measurements were performed with 6 Skyworks filters (see 7.5.4).

7.5.3. Test Procedure:

The transmitter output is connected to a spectrum analyzer.

The RBW is set to 100 kHz.

The VBW is set to 300 kHz.

The spectrum from 30MHz to 26GHz is investigated with the transmitter set to the low,
middle and high frequencies.

7.5.4. Test Results:

The WBS-2400 configurations for preliminary tests were as following: 2 RF filters
Skyworks (outputs 1 & 2), 1 RF filter Comnav (output 3), 2 RF filter Bitel (outputs 4 & 5),
1 RF filter Murata (output 6).

The plots of conducted spurious emissions pre-scan for each RF filters (outputs 1-6
accordantly) are presented on the plots # 3-62. The most differences in spurious
emissions were found. Following pre-scan tests results the “worst case” from the point of
view of spurious emissions is Skyworks filter.
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FCC ID: UGM-WBS2400-1

M2 2.390000 GHz Hkrd 9477 GHe
Raf 13 dBn Atten 15 d8 Ext PG -11.8 4B 57,23 dBm Ref 14 dBm Rtien 15 &8 Ext PG -11.8 dB =42 44 dBm
Paak I I Paak | [ | o)
Log | MM 1 Log 1 I 11
1a A T 4 1 T -1t
dB/ .r"f l'.'1 a6/ 't i ! b ] |
A T ERRID
i <
5 . ?“v“{‘llr i %M | -4k -
| | |, | 1 B
T e ! - . B
dEm | |
| | | |
| | | |
Center £.412 GHz Span 5B HHz  Start 39 MHz Stop 26 GHe
shtes BH 109 ke =K 388 kHz Sweep 5,18 ms (481 prs) shes W 108 kHz sVEH 388 kHz  Sweep 2651 5 (1717 pta)
Murkar Traca Typa X Rxiw Asplruda Markar Trace Tvow N faix fAmpkruda
1 13 Frag 2,413508 GRz SU0HE dim 1 il Frag 2,81 EHz 7.714 dbm
2 1) Frag I 00008 GHZ =57.23 diim 2 [Eh] Fran 4,75 BHz 27 dilm
3 3 Fra 7.4 GHz =417 dfin
L] il Frag 9.40 &Hz -42,44 dls
Plot # 3. Plot # 4.
Output 1. Low frequency bandedge. Output 1. Low frequency spurious.
802.11b mode. 802.11b mode.
Mirl 2411088 GHz Mird 9477 GHz
Ref 13 4Bm Piten 15 @8 Ew PG -118 &8 BT dBm Red 14 dBm Atten 15 4B Ext PG -11.3 dB -44. 83 dEm
Pk e : Pk | [ o 171
Leg P Log |11 ' =TT
If: 19 | 1 | — |
dB dE/ - - .
I 3 L | 4
-\-‘*I,i'hr Il""I. it ] | & |
M| ot B [ Y [ B[
T LA I | | || .
dBm T 1 | f 1 |
| | |
Conter 2412 GHz Span 58 Mz Start 39 MHz Suop 26 GHz
WRes B 108 kM sl/EH 3hE kHz Swocp 518 ms (401 pisd sRhes BH 188 kHz aJBH 388 kHz Swieap JBAL & (1717 pesd
Hiarhgr Tr gt Typu ¥ Amiu Auplituds Markar  Trace Typd X fig fimplituds
1 4] Frag 2411008 Gétz WLTET dim 1 3 Frag 2.41 Biz .22 dBwm
2 1 frag 2990008 Bz 48,25 dim 2 s Frag 475 GHz SEELUE dEm
Y 13 Frug 744 BHz -, dfm
q LH ] Frag T.40 GHz -84,07 dbw
Plot # 5. Plot # 6.

Output 2. Low frequency bandedge.
802.11b mode.

Output 2. Low frequency spurious.

802.11b mode.
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Model: WBS-2400 FCC ID: UGM-WBS2400-1
Mirl 2411898 GHz Mkrd 9477 GHz
Wef 13 dSn Aeten 15 d8 Ext PG =118 4B 18,46 dBm EEF 14 dBa Feten 15 dB Ext PG -11.8 6B -53.24 dBm
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=135 = t X ' e e il
dBm | 11 I
i 1] |
| [ 111 | l
Cencar 2412 GHz Span S0 HHz Srar 30 BHz Sop 26 GHz
shies BH 1849 kHz GBI kHz Srges 518 ns (481 prs) sRes BH 189 kHa oVEH 280 KMz Sweep 2681 s (1717 ps)
Markaor Traca Tvpa ¥ fixis Amphruda Harkesr Traca Typs LT Anglituda
1 1 Frag ZALLG0E GHz 168,26 dbm 1 (1 Frag 2,41 Gz 10,19 dbu
2 13 Frag 2.390HHE GHE -5E.17 dHa 2 1 Frag 4,75 GHe L2585 diln
1 1y Frag 714 Gz -51.50 dis
d (o k] Frag B4 GHx =53.2d diim
Plot#7. Plot # 8.

Output 3. Low frequency bandedge.
802.11b mode.

Output 3. Low frequency spurious.

802.11b mode.

Hkrl 2412588 GHz M4 2447 GHz
Hef 13 dBEm Aiten 1S dB Ext PG -11.% 4B 9,909 dBn  |Rel 14 dBm Fitean 15 dB Ext PG =11.5 dB =53.2 dbn
Faak F ek I @
Log ; Lag T
18 .rn]r -’.'-.IL 18 1 i i
4B/ : fr 4 \H dE/ aR |
7 Hb\rw.l' - | b 11
" 5 s, | + A
WO IO 1 O o JLL SN BERR ) -
dEm I
Il T i [
Centar 2412 GHz Span S8 Miz |Srare 39 Mhz Swp 26 GHz
sfies EH 198 kHz UEH 308 kHe Sreep 5.0% ms (491 prs)  |eRes BH 108 kHz oVEH 300 kHz  Sweap 2EOL = (1717 prsd
FMarkar Tracs Typs M fwie fmplituds Harkar Trace Tyea K Axig Aspltuda
i oy Freq 2412509 Gz 0,993 din 1 1y Freg 2,41 kil 7-128 dilw
2 3] Freq 2390080 tHz =55.34 i 2 [&4] Frea 4.75 EHz ~d5.7'1 diin
El 1 Fraeg 7,14 GHz 463 diin
d L&A Friq .47 hHz =537 ditn
Plot # 9. Plot # 10.

Output 4. Low frequency bandedge.
802.11b mode.

Output 4. Low frequency spurious.

802.11b mode.
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Mirl 2413888 GHa Hkrd 9477 GHz
fef 13 diim Rrien 15 68 Ext PG =115 dB 8,598 dBm Fef 14 dBm Atien 15 dB Ext PG -11.8 dB =53.72 dBm
Peak I 1 Pasak 1 I r
1.& 'ﬁ'[ -ilrﬁ._‘l lﬂ ! I b
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Cantar 2412 GHz Snmn GR MHz Start 38 MHz Sup 26 GHz
#fes BW 100 kHz sUBH 300 kHz _ Sweep 5.18 ms (401 pis) *Res EH 188 kiz SVEH 388 kHz _ Sweep 2.681 s (1717 p1s)
Markar  Traca Tvpa ¥ i Auplivuds Harker  Trace Typa Xl fisphtude
1 (13 Frag 2412009 GHz 0.59% diw ! 1 Frag 2,41 hHr 75 dEN
2 1% Frag 2 ISHA6H RHz <5612 diftm 2 iy r.riﬂ 4,75 Gz -40.54 dBw
] {1y Frag 7.4 GHz =51 81 dEa
4 b Frag 9,40 Gz =53,72 dBim
Plot # 11. Plot # 12.
Output 5. Low frequency bandedge. Output 5. Low frequency spurious.
802.11b mode. 802.11b mode.
Mirl ZA412509 SHz Mird 9477 GHz
Ref 13 dBm Heten 15 8 Exe P -11.5 4B 2481 dBm Red 14 dBm Auten 15 4B Exe PG -11.8 dB 49,38 dBim
Paak; Faak T TTTI [ T
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5 i i 1
Cantar 2412 GHz Spen 58 HHz Srart 78 MHz S10p 26 Rz
aBes B 108 kHz sYEH 209 kHz Swtep S.0E ms (401 pial sBes BH 100 LMz sUEH 308 kHr  Sweop 2630 s £1717 prs)
Hartar Trae T X e Rsplieud
Ly reee 2412500 Bz 2401 d0n Fagar T T oS i
2 [%8 ] Frag 2300000 Gz =549 dis a e Frea 4.7 Gz £3.5.0 dbn
a {83 Fieg 7.04 GHz =51.57 dita
4 ] Frag 0,40 GHz —40.79 dis
Plot # 13. Plot # 14.

Output 6. Low frequency bandedge.

802.11b mode.

Output 6. Low frequency spurious.
802.11b mode.
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Model: WBS-2400 FCC ID: UGM-WBS2400-1
Hkrd 9,590 GHz Mird 9,599 G,
Ref 14 d8m Arean 15 dB Ext PG -11.3 48 -45.68 dEm  Kef 14 dBm Fteen 15 dB Ext PG -11.5 dB 4786 d8m
Fuak I 11 I 7 I Peak ] I o
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ERAYY P FRE "IN B | o 0 ! | B P  HESEEN NEEN D
| 1 | i i iy | it ' e T i
T | |
[ | | |
Srart 20 MHz Stop 26 GH2 Seare 30 HHz Seap 26 GHz
shias BH 1AA kHz oUEH 388 kHe  Sweep 2681 5 (1717 pis} eRes BH 109 ks sWEH 399 kHe  Sween 2691 5 (1717 prs)
Plarier Trace Typu K Rmin Amplitisdu Merier fraeg Tvps ¥ Axin Rmplivuda
1 [ ] Fraa 2:43 BNz 2,298 s 1 1% Frrag 2,47 Bz 7016 diw
2 L4 B Frag 4,01 EHz -43,19 dila i {13 Frag 4,81 GHz =43.33 dim
3 [ ] Frag 7ol BlE - &£9.74 dfln 3 {1} Foigy ¥ BHE ~SILIG diim
4 S &} Frag 9.59 BNz =&5,60 diin i Ly Frag 8.%9 Bz =470 dis
Plot # 15. Plot # 16.
Output 1. Middle frequency spurious. Output 2. Middle frequency spurious.
802.11b mode. 802.11b mode.
Mird 25531 Hkrd 9,598
Ref 14 dBm Ftten 15 dB Ext PG -11.5 4B 3256 dl Ret 14 dBm Attan 15 dB Ext PG -11.8 4B =32.28 d
Foak | | ] | | 5| [ 1] Paak l Il | ¥
Leg | | Lag 111 1 B 11
18 bttt l-—-1 - - 18 :
dB/ _ . dB/ L . HEH Ly I
ARF : : f
| S | o .-:"-E-Mu-l-n - - e i' I -—"'_--r_ﬂ‘_“'!j = 5 —i)
B | | 1L [ |
Srart 38 MHz Seop 26 [ Stary 38 MHz Stop 26 |
afes BH 10@ kHz ol/BH 308 kHz  Sweep 2631 & (1717 pi "Res BH 108 kHz sWEH 2688 kHz Sweep 2E8) s C1/17 p
Harker  Trace Twna ¥ fxin Anpliruds | Farkar Tracu Typa i Awie Hmplituade
1 1 Frag 2.43 BHr 7.71h dEs 1 (12 Frug .43 BHz 5,954 dilm
2 €1h Fraq 4.81 BHr G395 dEs ] (1} Frug 4,61 GHa =474 dim
] 13 Erag 77 BHr S1.5E dEe d (1) Freg fudd WHz =0l 07 dim
q 1 Frug 4.549 BHz <57 5k dEm q (12 Frog Y54 BHz =5d. b dim
Plot # 17. Plot # 18.
Output 3. Middle frequency spurious. Output 4. Middle frequency spurious.
802.11b mode. 802.11b mode.
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Mkrd 9599 GH Mkrd 9,599 G
Rt 14 dBm Arten 15 dB Ext PG -11.8 dB 5383 dBm |Ref 14 dBm Brtan 15 4B Ext PG -11.5 4B -53.44 Bm
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| I L1111 | [11] [ ] [ [ ]Il | | |
Seart 38 HHz Stop 2b GH: |Stare 30 HHz Stop 26 [z
sRes BH 108 kir WEH 388 kHr  Sweep 2691 3 (1717 pes) (oRes BH 109 kM «JEH 200 kHz Swoep 2631 5 (1717 pusd
Marker Trace Trpa W Aixig fuglivudae Farkar frucae Typa X Awig Asglituds
1 ) Freg .43 Gz @235 di 1 L Frag 2,43 EMz 2,177 diim
r ) Frag 451 GHy <5183 dils 2 o Frag 4,91 BHz =54.20 diiw
3 L) Frag 7.22 BNz -50.2 JHn 3 oy Frag 7,22 GHz -51.35 difm
d o Frag 9.5% GHz =518 dil 4 L Frag 9,59 BHz -53:44 diim
Plot # 19. Plot # 20.

Output 5. Middle frequency spurious.
802.11b mode.

Output 6. Middle frequency spurious.
802.11b mode.
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Hirl 2463999 GH: Hierl 2452 GH;
EEF 14 dB= Fiteen 15 48 Ext PG -11.8 4B B.98% dBm |Raf 14 Sm Areen 15 4B Ext PG =118 48 5946 d8m
eak ] R | I [ Faak [ | 1 K] TTT1
Log 1 Jw' 'ﬁ"li .7 1 Log '
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Lanwar 2ABHE GHz Span 50 MHz |tart 3@ MHz wop 2b BH2
sfiaz EH 180 kHz sUEH 3 ki Swaep 508 ms (481 prs) |vRes BH 10@ kHz sUBH 388 kHz  Sweep 2631 = {1717 prs)
Markar  Trace Typa ¥ Amis famplitude Harkar  Trace Typa X Moo fimplituda
1 (13 Freq 2AR3000 Gz 0,403 diw H il Frug 4,45 Gz 6945 dim
) {13 Frieg 2 ERIS0E GHz G545 dEn 2 [£ 5] Frag 4,87 GHz =d1.37 dim
3 (8] Frag 9,67 BMz 44,15 dBw
Plot # 21. Plot # 22.
Output 1. High frequency bandedge. Output 1. High frequency spurious.
802.11b mode. 802.11b mode.
Hkrl 2463508 GHz MErl 2452 Ghiz
Fef 14 dim Areen 15 dB Exe PG =118 dB 9,986 dBm fef 14 dEnm Feten 15 d8 Ew PG =118 4B 5596 dbm
Faak | | Faak | | | a| [ []
Loy hlr..-' i ku‘l Log | [ | |
18 ¥ ¥ 1@ 11T | | | |
o5/ Fuldl| X & H-HH ! ! !
Fi 1 | | [ | 1]
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Center 2,468 GHz Span %0 MHz ~ Start @ Mz Shop 26 GHz
Ry EBH 100 kHz WEH 309 kHz  Sweep 518 ms (481 pes) PR3 BW LI kM2 WEH 308 kHz  Swesp 2.691 3 (1717 pts)

Markar Trace Typa ¥, AniE iinplitude Plar Trace Trow ¥ Axiv Auplitudu
1 €13 Fraa 2453508 Bz 9,086 Wty 1 13 Frug 2,45 GHz 5806 dim
¥ 1% Fram 2. 4R35AE EHE 55,61 difin 2 1) Frag 407 GHz -41.22 dis
] 13 Frag 067 GHz =d7_dE dim
Plot # 23. Plot # 24.

Output 2. High frequency bandedge.
802.11b mode.

42 Chaim Levanon St. Tel-Awiv 63877 Israel. Mansgoment:

Output 2. High frequency spurious.
802.11b mode.

Tak 072.3-5467800 Fax: 972-3-6467779 www.siLorg.il

Electronics: Tal: 972-3-6465050 Fax: 972-3-T454026 - Alams Systerns Seclion: Tel: 972-3-6465370 Fa: 972-3-6457 262



/HD\ THE STANDARDS INGTITUTION OF [GRAEL  (Bctonics & Temates Laboratory)

Title:

Model: WBS-2400

Test Report No.: 8812328348

Page 22 of 105 Pages
Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) Wireless Base Station

FCC ID: UGM-WBS2400-1

Hkrl 24673088 GHz

Mirl 2452 GHz

Bef 14 dBm Riten 15 4B Ent PG -11.8 48 B.508 dBm  Ref 14 dfm Rtren 15 dB Ext PG =118 dB 9,343 dbm
i“k - Pk 1111 | | |
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).,J' lﬁr [ 111 , |1
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T L N E 1 .
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RN ! 1l
Conter 2,468 GHz Sman 59 MHz ' ' Ll L1 L
*Ras BH 180 kHz WUEM 388 kHz  Swesp S.08 ms (481 pes)  Start 36 HHz Stop 26 GHz
Murkwr  Trace Tyo ¥ Rxiv Aol e skas BH 188 kHz wUEH 388 kHz  Sweep 2881 s {717 pts)
] 1 Frig I AG330E GHy BEEE dim Harkar Trace Typa X Rwie fimplitisda
Fy LE ] Freq 2403509 GHz -5h.24 s 1 €13 Frug 2,45 BHr 9,349 ditin
z €13 Fraq 4,07 GHz =53.51 diin
| [ ] Freq QAT hHF ~RIAR dita
Plot # 25. Plot # 26.
Output 3. High frequency bandedge. Output 3. High frequency spurious.
802.11b mode. 802.11b mode.
Mkrl 2A63500 Cilz Mirl 2.452 Gz
Raf 14 dBm Areen 15 4B Exe PG =11.8 dB 7903 dBm  Faf 14 dBm Aetan 15 dB Eue PG -11.8 d& 8,745 dEn
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Res BH 1'391kH-' VEH 3P kHz  Sweep 518 me (481 915} wRes EH 100 KHz SUEH 300 kHr  Sween 2691 s {1717 prs)
Farbar racE Tepe K Ants Amphtuds
TS T s I T R D
H ] Frag 2402500 Gz -54.04 dis 3 1 Freq LT GMy oA A
3 (13 Frag 907 Ckx =535 diw
Plot # 27. Plot # 28.

Output 4. High frequency bandedge.

802.11b mode.

Output 4. High frequency spurious.

802.11b mode.
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Center 2,468 GHz Spdn 58 MHz
sies FW 108 kHz sl/EH T8 kHz Sweap 518 ms (481 prsh
Markar Trace Tros W Auls fagliceds
1 €L Frag LAIT0 GHz G239 dim
B £1h Frag 240058 RHa =502 dfim
Plot # 29.

Output 5. High frequency bandedge.

802.11b mode.

Hkrl 2461508 Giz

Hkrl 2452 GHz

Bef 14 dEm Arten 15 d8 Ext PG =118 48 8115 dbn
Pk T 1|
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Srare 30 HHez Swop 26 Gl
B BH 188 kK2 a'EH 88 kM2 Swiep 2891 5 (17T pis)
Harkar Truce Tvew X Anig Fsgdituda
1 €13 Ereg 2,45 Mz 211% gl
2 1¥ Frag 4.8 BHz £9.81 dBw
k) 1} Frag 967 BHz =512 diw
Plot # 30.

Output 5. High frequency spurious.

802.11b mode.

Hkrl 2.452 GHz

Output 6. High frequency bandedge.

802.11b mode.
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sfes BH 18 kHz sVEH 368 kHa Sweep 518 me (481 prad |eFes BH 100 kHy aUEH 388 kHr  Sweep 2691 & (1717 pis)
M Harter Trace Typa W A fuplinuda Markar Trace Tga K Auis Aiplitede
1 ey Frea 2451500 GHe 9,341 diiu 1 1) Frag 2,88 GHz 0,762 diw
2 [ ] Frag 2403500 Gz =-55.79 die < iy Frag 4,87 GHx 54,42 Bu
] Hh) Frag 967 GHz -G8.60 dPw
Plot # 31. Plot # 32.

Output 6. High frequency spurious.

802.11b mode.
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FCC ID: UGM-WBS2400-1

Mkrl 2405758 GHx

Herd 9477 GHz

fef 10 d5m fitean 18 4B Exr PG -11.5 &8 2952 dEn |Ref 14 dBm Atten 15 8 Ext PG =118 4B =459.37 m
Paak @ i T | Fraak o
Lng i | Log
g | 1 19 | |
/! T dB/ .
3 V] jmi | |
; 17 . - WEEE .
| & A | | .
-27.0 1 1 PRI - Ji"A' ] i e
En | | (R |
1 ‘| |
Center 2412 GHz Jpan 08 MHz |Seare 38 HMHz Stop 26 GHz
shes BH 148 kHz VUEH 308 kHz Sweep 516 ms (481 prs) (efes BH 100 kHz sUEH 300 KMz Sweep 2681 5 (1717 pes)
Harkgr Tracs Tvou & R Paplicuda Marlwr Trace Tviw o Firin Ampituds
1 {13 Frag TASTAN Gz 1.4R1 dBm 1 €1} Froq 2.4 Gz 4,756 diw
2 (4 ] Frag 2.390380 Bz -ER.E4 dBm 3 1y Fraa 475 B3z 86,25 dBm
k] L&) Fraa 7.14 &z -43.50 dbw
4 1 Frag 5.48 BHE = 49,37 dfim
Plot # 33. Plot # 34.

Output 1. Low frequency bandedge.
802.11g mode.

Mirl 493598 GHz

Output 1. Low frequency spurious.
802.11g mode.

Hird 8,477 Ghiz

Ref 16 dBm Arten 18 4B Ext PG -11.3 4B 4,591 dbm Bef 14 dBm HAtten 15 dB Eut P =11.8 dB -51.94 dEm
Paak [ T PR Peal 1]
Log I Log 1
18 t f t 1@ Tl
ﬂB"" I ol S ta =T | 4B/ 111
 — s S — ! i i |
}'.rrr 111 | b
3 | 4 14 j-—-
o ks NN - I BN [ i I
dErn- | | 1111 | |
| [1] I .
| | 11! | 11 | | |
Conter 2412 GHz Span 59 MHz Srart 38 HHz Swop 26 GHz
sRas BH 100 kHz oUEH 330 kHz fwesp 5,18 ma (481 prs) sfas BH 100 kHz aWEH 308 ke Sweap 2651 s (1717 phs}
Mar ke Traca Type i Axk AnpkTude Pl b Truce Ty K Axie Auplituds
1 1y Frag 2,409568 GHz L5091 diflm | b Frag 7,41 fiHz 2,471 diin
2 {13 Frag 2 A9HREE GH: =E7.14 dn 3 i3 Fraq 4,75 Gliz - 45,00 4w
| F ] Frada 714 Gliz - 4190 diw
4 A ] Frag 4,40 Ghiz =%1.94 dis
Plot # 35. Plot # 36.

Output 2. Low frequency bandedge.
802.11g mode.

Output 2. Low frequency spurious.
802.11g mode.
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Output 3. Low frequency bandedge.

Mkrl 24173080 GHz Mard 9,477 GH;
Fef 18 dB8m Arean 10 dB Ext PG -11.8 dB 5.514 dBm  Ref 14 dEm Atten 15 dB Ext PG =118 dB =33.67 dBm
Paak e T rrerete T Peak T I )
Log 1 Log
18 j I\ 1 18 1
dBs e L dBs 11
I_,__P"' o T} | |
5 rl : m .- 1 i
s " il :
[ _,5?"' 1 T = e a =
-23.5 [~ o b P
[ 1] [
| ] 11 |
Cenver 412 GHy Span 58 HHx  Segre 3B MHz Stop 26 GHz
altes BW 100 LMz $UBH 380 kHz  Sweep 518 ms (401 pts)  wRes BH 100 KMz oUEH 388 kHz  Sweep 2681 s (1717 prs)d
HMarker  Tratae Tyga LT famplituda Murkar Traca vpa % Awin Ranlituds
1 ay Frag 2 A13030 GHr EL14 atn 1 iy Frag 241 GHz 4,427 dils
2 0 Frag 2700080 Ghz 51,05 diln 3 1 Frog 4,78 Mz E416 diln
L | (1 Frag 744 OHz -52.04 dbw
] b Frig .46 sz SIET ditm
Plot # 37. Plot # 38.

Output 3. Low frequency spurious.

802.11g mode. 802.11g mode.
Mkrl 2.417000 GH; Mird 9,477 GH;
faf 180 dBm Aeten 18 48 Ext PG =118 dB 7688 dBm [Rat 14 dEm fitten 15 48 Exx PG -11.5 dB e
Paak N B PN ey Poak [] L1l i
Log I ! log |11 | |
1@ «,ﬂ 18 T !
dB/ L i dB/ HHHI H
T -, | L § ks
=323 Tt 0 i 1T Nl
dEim Ft HH 1
111 | 1
Center 2412 GHz Span 50 MHz [Stary 30 Miz Stop 26 GH
sRes B 100 kHz sUBH 300 kHz  Sweep 508 ms (48] pes) 'R:=- f” 199{**-“ - SVEH 3'3'31‘1“ Sweep 2831 3;11'1?““3'
" arkar rEcE YO8 i mphTu
m?w TEﬁn TI-'];: ;3.41.:?:“:;;11.. :;gn:ﬂ: ; E!l; ::4:1 i?f: E:: E:ﬁ :g:
T + ry - "
. (4] Fraq 2ATENEN EHr £9,4]1 d@fm 3 H Fri: 7.14 GHz 50,4 dbw
4 ir Freg 9,48 GHz =51.51 diw
Plot # 39. Plot # 40.

Output 4. Low frequency bandedge.

802.11g mode.

Output 4. Low frequency spurious.

802.11g mode.
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Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) Wireless Base Station
Model: WBS-2400 FCC ID: UGM-WBS2400-1
Ml 2414580 GHz Mkrd 9477 GHz
Faf 18 dBtm Fitven 18 dB Ext PG =118 4B B399 dBm  Faf 14 dBEm Hrten 15 dB Ext PG -11.8 4B 556 dEm
Puak % I Paak t |
Log ji""'""'w.‘ '_"l Log 1
1% J.r 1,\ 149 1
dg/ = dB/
T |
o e [T |
= j [
ol 2t . el i
Ty P - et
dBm Lid
| |
Contar 2,412 GHz Span S8 MHz  Sare 39 HHz Sop 26 GHz
shes BH 188 kHz sYEH 380 kH: Swesp 518 ms (401 prs)  #Res BH 188 kHy WUEH 380 kHr  Sweep 2691 s {1717 pisd
Harkur Trace Evpe X Axiw Anplituds Harkar Trace Typa N Awin fimplicude
1 ¥ Frig 2414500 Gz 5172 diw 1 o Fra 2.41 BHz 2,793 dEim
3 [+ ] Frag 2-398808 BHz CP.F3 dim F iy Fraq 475 EMe -53.70 diw
3 €1y Fraeg 7.14 BHy 51,80 dEm
F 1) Freq 9.4 GHz -53.5 diw
Plot # 41. Plot # 42.
Output 5. Low frequency bandedge. Output 5. Low frequency spurious.
802.11g mode. 802.11g mode.
Hixl 2415508 GHz Mird 9477 Ghz
Fef 18 dbm Auen 18 dB Exe PG <113 48 5361 d8m Ref 14 dBa Huen 15 4B Ewt PG ~11.8 dB =58.55 dm
Feak Peak |
Por o e v [ ]fa o]
18 f 1 1@ [
dB/ dBs
‘“J’L,ﬂ' 1 [ |
o N ] | I
5 | | | L
ol T | [ | § JLEL Ll I % -
-6 etom ek sty
dbim
[ |
Center 2412 GHz Tpan GO Mz Start 30 Mz Stop 26 bHz
aflas BH 1908 kHz oEH 308 kHr Swasp 518 ms (48] pesh Bes EH 188 kHz sUEH 389 kM Sweep 2691 5 (L717 pesd
Markar T Teoa T e e Markar Tracd Tybe K fixis Tl Bniidoe
1 £13 Freg 2410580 Giiz £.361 dbs : = e e B -
2 (13 Freg 2390850 Rz -£0,1F dEm g 1 r_": 218 £175 e
4 L ] Frug B4R BHz =508 85 dfim
Plot # 43. Plot # 44.
Output 6. Low frequency bandedge. Output 6. Low frequency spurious.
802.11g mode. 802.11g mode.
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FCC ID: UGM-WBS2400-1

Hhrd 9,598 GHz

Hkrd 9538 GHz

Ref 14 dBm Atten 15 dB Eax PG =11.8 dB -51.31 dBm Ref 14 dBm fiten 15 &8 Ext PG =118 JB =51.71 dBm
Pogk i T B Poak [] [ [ [ [z ] [
La | T H Log - T
9 1 1 1 1 1 1 I |
i; ; EERE : [ ] | f; ; | i | | 11
LI | BRI [ || [ [ 11 | 1l |
AR [ 4]0l L1 R [ {2 )bl .
11N M A R 11 DS RS — D) R P 0 1) DO s 0
LEOE— ! HHHHH |
[ 111 | | 111 | | | [ |
[T [ TTT1T1 | | | | | [ 1]

Srart 30 MHz Srap 76 GHz Stare 30 HHz Seop 76 GHz
sfiss BH 1080 kHz sUEH 3060 kHz Sweep 2691 5 (1717 prs) HHes BH 108 k- si'HH 18R kHz Sreen 2691 5 (1717 prsd
Markar  Tracs ™ % Rui Anplituds Harter  Trace Tyoe N Pni faphtude
1 LN ] Frag .43 Gz AL04 e 1 b Fraeag 2,432 GHx 5875 dim
d L1 Frag 4,81 Gz -EE.1F g + 4] Frag 4811 GH3 =49.42 dfim
3 1 Frog 733 By «&5.06 e a3 5] Fren 7220 Glz =50.97 di=
4 €1y Fraa 9.59 GHa -5L.OL dibw q [N Freg 0,580 GHz -£1.71 diim
Plot # 45. Plot # 46.

Output 1. Middle frequency spurious.

802.11g mode.

Mkrd  9.5%0 GHz|

Output 2. Middle frequency spurious.

802.11g mode.

Hkrd 9530 GHz

Fef 14 dBm Hiten 15 B Ext PG =115 dB =539 dBm |  |Ref 14 dBm Breren 15 dB Ewe PS -11.6 dB 53.92 dBm
Peak | | | [ ITT] T LW
gttt 1 1 - I 4 -y
Log I | I Laa | |
0 .. R il il
OB |ttt . , dE/ R FH
| | | | 3 BRER [ [ LI
| - b P et LA - e P Db
P ptaae ot ' ' Tl T Y 1 111
L 11 [1]] | |
| 11 | | | | [l | | | 1111 |
Suary 3 MHz Stop 26 GHz | |Seart 38 MHz Srop 76 GHz
sli=s BH 108 kHz sUEH 308 kHz  Sweep 2691 5 {1717 pts) | |sRes BH 180 kHz WUEH 380 KMz Sweop 2591 5 (1717 prsd
Masbar frace fypa X Axig Anplicuds Hurkur Tracw Trpw K Ane Anplitude
1 %] Frag 2,45 GHz 3,948 dim 1 13 Frag 2,49 BHz 2,940 dim
2 €1 Frag 4,51 GHz -54.83 JHu 2 {13 Frag 4,81 Bz 54,87 dim
3 53] Frag 7,27 GHz 51,47 diim ] 13 Frag 7,22 Bz 21,47 dEim
4 €13 Frag 9,59 Gz 53,592 JHm a 13 Frug 9,59 GHz 53,92 dbw
Plot # 47. Plot # 48.

Output 3. Middle frequency spurious.

802.11g mode.

Output 4. Middle frequency spurious.

802.11g mode.
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Hkrdq 3,208 GHz

Hekrq 3.5599 GHz

Ref 14 dBEm Arien 15 4B Ext PG =114 dB =53.25 dBm  Ref 14 d4Bm Atien 15 4B Exi PG =118 48 =52.35 dBm
Faak | || | L | | Faak | | | L | |
e CTTTITIT T ?'" 11 Log T I T |
10 A - m{r A
& L il L] &/ | O
i Ll L L4l L1 L] )
NN - N RN i L R -
i I L1 | . I b L4 |
e (T ]

|

||
=t
|

# Wiz

L |
Stop 25 GHz

Start Stary 38 HHz #op 2% GH2
shies EH 1068 kHz slEH 308 kHz  Sneep 2691 5 (1717 prs)  efies BH 180 kHz sUER 290 kHz  Sveap 2691 5 (1717 pta)
Mair bar Traca Typa o Nl fmplituda M bgr Traca Typa ¥ Axin Anpliruda
i €15 Frag 2.4% Bz 3,507 dim 1 (4 5] Frag 2,43 By 4,17 dim
2 13 Frag 481 Gz ~54,54 diim F {1 Erug FE- 4,67 dHm
E 1 Frag P22 ez L34 diim 3 a3 Erug 727 BHE 51,25 dfa
4 1 Erag 459 Bz LY8 dim 4 A Frug 9,58 GHz <51.35 din
Plot # 49. Plot # 50.

Output 5. Middle frequency spurious.

802.11g mode.

Output 6. Middle frequency spurious.

802.11g mode.

42 Chaim Levanon St. Tel-Aviv 68877 lsrael, Managoment; Tel: 972-3-56467800 Fax: 972-3-B457779 WwWw.5i org.il
Electronics: Tal: 972-3-64565050 Fax: 972-3-7454026 - Alarms Systerns Seclion: Tel: 972-3-8465370 Fax: 972-3-5467 262



/nn\ THE STANDARDS INSTITUTION OF ISRAEL (Biecronios 8 Tlometis Labortory)

Test Report No.: 8812328348
Title:
Model: WBS-2400

Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) Wireless Base Station

Page 29 of 105 Pages

FCC ID: UGM-WBS2400-1

Mkrl 2455258 GHz

Mkrl 2452 GHz

Rof 18 dBn Atten 20 dB Ewx PG -11.5 dB 6865 dBm Ref 14 JEm Atten 15 dB Ext PG -11.8 dB 4,208 dBm
Pk 1 | Pk 11T | o
%Eg J-‘Lwﬂr-m..n._h ‘;;9 1 1 ER
| | | | I
&8/ i | \\* &8/ ' Hi - | Hi
e I [, [ [ 1 | [
W [] | 2
0 B s e PR N 0 1 OO 0 5 10w
~£3.3 i ! i i ik i
d=n IR R R 1 3| | vl
1] | [ | |l
[ [I1] | L] |
Cenver 2465 GHyx Span S8 MHz Srare 30 MEz Stop &6 GHz
shias EH 180 kHz fUEH 308 kHz Swasp 508 ma (48] pes) eRss BH 108 kHz sUEH 380 kiiz Swesp 2691 = (1717 pra)
Farker Trace Typu N Amig Amplitsdn Harkar Tracs Typw A Arxiw Raghitide
i 1% Fraa 2455250 GHz EDES dBim 1 LE ] Fraa 245 GHz 4,280 dils
2 13 Frum 2,483580 GHz EL.07 dEa 2 12 Frag 487 GHz Li), a5 diim
3 ¥ Frog &E? GHz 51,61 dfim
Plot # 51. Plot # 52.
Output 1. High frequency bandedge. Output 1. High frequency spurious.
802.11g mode. 802.11g mode.
Mirl 2463250 GHz Mkrl 2452 GHz
Faf 1% dEn Fitten 28 dB Ext PG -11.8 4B 7.375 dBm  |Ref 14 48w Attan 15 4B Exe PS -11.8 48 50812 dBm
Paak ] i Feeak | |
Log — = S—_— Leg [T [T
18 | \ 18 T
4B/ - dBs
e | \ :
e il | iy [
;s ' 2111l
dEn ! -
; R L ! L1
| [ [ |
Center 2465 GHz Span 5B HHz  (Seare 30 MBIz Stop 26 BMz
sfes BH 109 kHz aiHH 388 kHz Sweep 518 ms (481 pts)  [9Res EH 109 kHe sVEH 309 KWz Swaep 2681 8 (1717 pis)
Markar Trace Tvpa ¥ fixis fimphruda P hwr Tracs Typa X Axie Rmpdituds
1 (1 Frag 2453268 Gz 7375 dim i 1} Frig 24517 GHz 5017 40k
£ 1y Frug Z.4ARI5RE GHy =454 dHm 2 (&4 Frag 4.0GAL CHz =49.18 d0n
3 5] Frag AEEEL BHE 51,93 dkn
Plot # 53. Plot # 54.

Output 2. High frequency bandedge.
802.11g mode.

Output 2. High frequency spurious.
802.11g mode.
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Hirl 2461500 GHz Hikrl 2452 GHz
Fef 18 dEm Fteen 28 dB Exx PG -11.3 dB 5452 dBm HRel 14 dEm Hiven 15 9B Ewt PG =118 dB 4,74 dBm
Paak [ 1 Peak [ T & [
| : | B/ | | []
dB/
¥ N | | 1
= i T | ! [
i K‘L\“ | | il I
mgd 5 | ad ) E | b g et e ot B artesir
P | | | LN | |
sl 11 ] |
| | | [ 1] |
Cantar 2468 GHz Gpan GA MHz Start 39 MHz Stop 26 GHz
sRes BH 18 kiiz shEW 300 kHz Sweep 518 ms (48] prsd  =Res BH 198 ke sVEH 380 kHz  Sweep 2631 5 (1717 prs)
Hurkar Traca Twpa X Axiw Anplituds Mgrkar Trace Typs X Mg Angliruds
1 (1) fras 2,461509 Gliz God2 dlm 1 iy Frag .45 GHz 4,74 dEm
2 (1 Frag 2 45508 EHy 51,3 dbm ] oy Fraa 4,87 BHz 54,36 dEn
] (i Frag Q.67 Gz =52.96 dBw
Plot # 55. Plot # 56.
Output 3. High frequency bandedge. Output 3. High frequency spurious.
802.11g mode. 802.11g mode.
Hirl 2.454509 GH: Hior] 2,452 GH;
Ref I8 dBm Ftven 28 dE Eut PG -11.8 dB 5,483 dBm |Raf 14 a5m Firteen 1S 9B Exx PG 118 B 5.572 dBm
Paak [t [ Poak [T 1] | L@ [
LW .,--Ll_..kl-u!l.-i_ﬂ, M Lﬂs 11 | M
18 Fa = w |HH - H
dB/ _\.—j f \\ 1 b/ f {
! £
L : BRI PRl o 1S
-23.5 1 ™1 1 i |
dBm : | | | |
| |
Cenear 2468 GHz Span 5B HHz [Star 38 MHz Srop 26 GH:
afies BH 180 kHz shBH 00 kHz Sween 5,18 ms (491 pts) |*Res BH 100 kHz sJBH 3088 kHz Sreep 2681 5 (1717 prs)
Markar Trace Tvps % Axig Auplituda Flarkor Traca Typa X R Fmpliguhe
1 13 Frég 2854508 Gz 6403 dBw 1 gL Frag 2,45 Bz EET2 dim
i (1 Freg 2483509 Gz =51.35 dEa 2 €13 Fraq 4,87 G4z =927 dim
F] €13 Frag 9E7 Gk 52,45 dbm
Plot # 57. Plot # 58.

Output 4. High frequency bandedge.

802.11g mode.

Output 4. High frequency spurious.

802.11g mode.
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Mkrl 2.468EZ5 GH Hikrl 2.452 GH
Ref 15 dBm Fitren &R dB Ewt PG -11.% dB 4.234 dBx |Raf 14 dBm Areen 15 dB Ext PG -11.8 dB 4,245 dBbm
Peak ] i | Peak | | | & | [l
Leg | b il Log I
Ly f !
] n.l"l Ill | |
g = | ! I
| \“'-.\_ | | ly
Dl M A R ra— il 2 P I —r
-25.6 1 " IREATI R -
dBm L |
|
I !
Conter 2,468 Gz wpan S8 Wit lg ooy 30 MHz Stop 26 GH;
-R;s. FfH ]HHTk:z - siEH m“h:?i Sweep 518 m: :?L:""- sRes BH 100 kHz a'BH 399 kHz Sweap 206491 5 (1717 pis)
Elglt i Fakd YE L1 L]
1@ e amwn crbraae [ e Trace Ry o oo g
: w Free A0 5110 e ! 43 Frag 4.07 GHz -S40 dilm
3 {1} Freg 4.67 GHz =53.9 ditm
Plot # 59. Plot # 60.
Output 5. High frequency bandedge. Output 5. High frequency spurious.
802.11g mode. 802.11g mode.
Mkrl 2 4B4S88 GHz Mkrl 2452 GHz
Ref 18 dBm Atten 20 4B Exr PG -11.8 48 B.ATL dim  Ref 14 gBn Arten 15 B Ext PG =118 4B 4,593 dBm
Piak 1 Faak I [ ol ] |
I.DH 4,_.—-"?‘!- 2 lﬂg ] i i [N '] . ] E . [N R
e I' M 1¢ il '
dBs 48/ !
o 5, i
T Ty 11
o i W . L il L
235 e 2 R - o o aflh-_.[-vﬁ-—*ﬂ"‘ -
dbm { I 1
[T | |
11 L 111 L1
Conter 2468 GHz Span 53 WHz  Seare 38 Mz Stop 26 GHz
aRes EW 189 kHz SVEW 3B kHz  Swiep 508 ms (481 pis)  wfas BH 109 kHz sUEH 380 iz  Sweap 2601 = (1717 pra)
Marker  Trace Tyes K futs flituds Harles  Trace Type i A Ampitudy
1 &1 Frag 2404508 GHz E.471 dlim [ 14 Frag 3 45 Mz 4,539 dim
2 1) Freg 2_ABI50R GH: 51,83 diln 3 1 frea 87 ez £3.84 dim
3 [ 51 F-rnq G.AT AHz =517 dim
Plot # 61. Plot # 62.

Output 6. High frequency bandedge.
802.11g mode.

Output 6. High frequency spurious.
802.11g mode.
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FCC ID: UGM-WBS2400-1

The final configuration has been built with 6 Skyworks RF filters.

All test results met the requirements.

The tests were performed with the worst case, which is higher power level.
All harmonics/spurs are at least 20 dB down from the highest emission level within the
authorized band as measured with a 100 kHz RBW.

The results are shown in plots # 63-122.

=P DD L et 1 [T
3 OO e L ol
Fuf 15 dfie L W o B 15 .. L. L
R 2 s I I' T H T
T 1 1 el e
m@ | I n
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= 1 : E : -'! i
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-— ] .’J.‘lf.,.ll.TiL' fi |
hﬂu'ru‘_-!ﬂ-'ﬂr* = | :
|
b ]
I |
fiwrt 2.9 O=r 1 rHae Hion 2.2 DHr
Plot # 63.

Output 1. Low frequency bandedge.
802.11b mode.
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Plot # 65.

Output 2. Low frequency bandedge.
802.11b mode.
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Plot # 64.

Output 1. Low frequency spurious.
802.11b mode.
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Plot # 66.
Output 2. Low frequency spurious.
802.11b mode.
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Plot # 67. Plot # 68.
Output 3. Low frequency bandedge. Output 3. Low frequency spurious.
802.11b mode. 802.11b mode.
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Plot # 69. Plot # 70.
Output 4. Low frequency bandedge. Output 4. Low frequency spurious.
802.11b mode.

802.11b mode.
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Output 6. Low frequency bandedge.

802.11b

mode.
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Plot # 71. Plot # 72.
Output 5. Low frequency bandedge. Output 5. Low frequency spurious.
802.11b mode. 802.11b mode.
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Plot # 73. Plot # 74.

Output 6. Low frequency spurious.
802.11b mode.
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Plot # 75. Plot # 76.
Output 1. Middle frequency spurious. Output 2. Middle frequency spurious.
802.11b mode. 802.11b mode.
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Plot # 77. Plot # 78.
Output 3. Middle frequency spurious. Output 4. Middle frequency spurious.
802.11b mode. 802.11b mode.
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Plot # 79.

Output 5. Middle frequency spurious.
802.11b mode.
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Output 6. Middle frequency spurious.
802.11b mode.
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