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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: 22,23/05, 06/2006, 07/2006

Description of Equipment

Under Test (EUT): 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410
Manufactured by: Wavion Ltd.

Reference Documents:
R/

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

®

s 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 103 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

P.O.B.: 580
City: Yogneam
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 and Telematics Laboratory

7 August 2006

Test performed by: Name: Albert Herzenshtein
Test report prepared by: Name: Albert Herzenshtein
Position: Engineer
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3. Scope

This test report contains results measured on 2.4 GHz Band Outdoor WiFi (802.11b/g)
access point (FCC ID: UGMWS410) according to the relevant requirements of CFR 47
FCC Part 15 Subpart C.

4. EUT (equipment under test) description.

4.1. General Description

The WS410 is a new category of Wi-Fi Access Point 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 WS410 Wi-Fi Access Point 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

T T [T ]
RF BOARD X 2 RF BOARD X 2 RF BOARD X 2

\ Thermal Board i '_t |

bcout INTERFACE

Ijr. Iﬂ CARD
AC IN ‘ | |
AC/DC E Power Unit

Figure 1. EUT's block diagram

AC Con.
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4.2. EUT's sub-assemblies list.

The EUT ports and lines are detailed in Table 1.

No. Description Model Manufacturer
1 Digital Board PC00018 Wavion
2 RF Board Tornado- PC00028 Wavion
3 Thermal Board PC00029 Wavion
4 Interface card PC00023 Wavion
5 AC/DC HWS150-48 Nemic Lambda
6 AC Connector 50909 Remke
7 Antenna SF-245W Comet
8 Power Unit PC00019 Wavion

Table 1. Sub-assemblies list

4.3. EUT ports and lines.
The EUT ports and lines are detailed in Table 2.

Port Connected Connector Cable
Port Type Description from / to type Qty. Cable Type Length
Wall
AC Power AC inlet outlet/Power Standard 1 Unshielded 20fit
TAP-inlet

HPoE RJ-45 Up to

Data Data/HPoE injector shielded 1 CAT-Se 100m

. RJ-45 Up to

Data Data/PoE PD-Client shielded 1 CAT-5e 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

Table 3. Potential emission sources
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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

2402MHz to 2472MHz

Operating frequency range

2412MHz to 2462MHz (WLAN channels 1 to 11)

RF channel spacing

SMHz

Maximum rated output power

15dBm@2412MHz

At transmitter 50 Q RF 19dBM@2437MHz

output connector 16dBm@2462MHz

Is transmitter output power

variable?

Yes |minimum RF power 4dBm

maximum RF power 19dBm

Antenna connection

. . \%
unique coupling

standard connector integral
(N-Type) J

with temporary RF connector

without temporary RF connector

External antenna/s technical characteristics

Type

Manufacturer Model number Gain

7.4dBi Comet SF-245W 7.4dBi

7.4dBi MTI

MT-342015/NV/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
Transmitter duty cycle supplied for test | 100% ;E;;SN ..X....msec |Period |...X....msec
Transmitter power source
V DC Nominal rated HPOE 58VDC
voltage
\% AC mains |Nominal rated 90-480VAC | Frequency: |90-265VAC: 50-60Hz
voltage 50/60Hz 480VAC: 60Hz

Frequency hopping (FHSS)

DSSS

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

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

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

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

Freq. Range Gain
Mnuf. _ Model Type
GHz dBi
Comet 2.4-2.4835 7.4 SF-245W Omni-directional

Table 4. Details of antenna used in WS410.

5.1. Support and test equipment

The potential emission sources are detailed in Table 5.

Description Manufacturer Model
AC/DC adaptor Nemic Lambda HWS150-48
Lap top IBM 2648-KU2
Power Splitter (Combiner) ZB8PD-4-S Micro-Circuits

Table 5. Potential emission sources
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RF output terminated by 50Q

STP cable up to

115/230 VAC

Data and
control transfer
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Figure 2. Radiated emission test setup
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Figure 3. Transmitter measurements test setup
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5.2. Environmental evaluation and exposure limit according to FCC CFR 47 part 1,

§1.1307, 81.1310

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

The power density P (mW/cm?) = Pt /411 12

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 mW

r = sqrt(436/41) = 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(16218/41m) = 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.
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6. Test specification, Methods and Procedures

Test Specification:

 CFR47 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)
(MH2z) 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
(2437MHz frequency, 1Mbps bit rate) are presented at the plots 1 and 2.

Test equipment (EMI receiver) setup was as follow:

Initial scan:
Detector type
Mode
Bandwidth

Step size
Sweep time
Measurements
Detector type
Bandwidth
Measurement time
Observation

7.3.3. Test results:

Peak

Max hold
9 kHz
Continuous
>100 msec

sweep

Quasi-peak, Avg (CISPR)

9 kHz

200 seconds/MHz
>15 seconds

The test results were found complies with relevant standard requirements.
Test results are shown in Plots #1, 2.

42 Chaim Levanon St. Tel-Aviv 69977 Israel. Management: Tel: 972-3-6467800 Fax: 972-3-6467779 www.sii.org.il
Electronics: Tel: 972-3-6465050 Fax: 972-3-7454026 - Alarms Systems Section: Tel: 972-3-6465370 Fax: 972-3-6467262




/;;5\ THE STANDARDS INSTITUTION OF ISRAEL  (Blectronios & Telematios Laboratory

Test Report No.: 8612332644 Page 12 of 103 Pages
Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410
WAVION TIGRA COND EM PHASE Mkrl 18.57 MHz
Ref 81 dBpY Atten 5 dB Ext PG 16 dB 42.52 dBpY
resk I PAGS [IMIT .
PSSR
dB/ [ -
<
L [ ]
il \
Start 150 kHz Stop 38 MHz
Fes BH 9 kHz VBH 3@ kHz Sweep §81.3 ms (1515 pts)
Signal Peak #Ampl fOp Ampl  Awg Ampl Peak a LL1 Peak o LLZ
(5] Freq dBpl depl dBpll dB dB
151.5 kH= E1.84 SH.8E 44,46 -14.88 -4,68
2 227.9 kHz 46,75 44,23 37.94 -15.78 -5.78
3 5.49 MH= 35.45 34.84 33.88 -24.55 -14.55
4 14,12 MHz 48,78 38,72 38,35 -19.22 -9,22
5 18.82 MH=z 42.49 41.87 468.58 -17.58 -7.51
g 28.24 MH=z 41,85 39.81 39,46 -18.15 -8.15

Plot # 1. Conducted emissions measurement result
on 110 VAC power line: phase

HAVION TIGRA COWD EM WEUTRAL Mkrl 18.57 MHz
Ref 81 dBpY Atten 5 dB Ext PG -18 dB 41.78 dBpV
Peak | PASS [IMITY .
1@9 % Il ""—T.l
dB/ [ - "
X &
il |
) H
Start 158 kHz Stop 30 MHz
Res BW 9 kHz VBH 38 kHz Sweep S81.3 ms (1515 pts)
Signal Peak Ampl @p Ampl Awg Ampl Peak & LL1 Peak & LL2
(E) Frag dBpll 4Bl dBpll dB dB
151.8 kH=z 5£1.11 EH.68 43.83 -14.79 -4.749
2 228.1 kH=z 43.149 41.11 36.34 -19.33 -9.33
3 5.146 MH=z 38.54 3E6.849 36.E8 -21.45 -11.45
Ll 14.12 MH=z 41.18 3957 359.13 -18.82 -85.82
5 18.82 MHz 42,98 41.87 48.45 -17.18 -7.18
B 28.23 MHz 41.27 39.58 38.86 -18.73 -8.73

Plot # 2. Conducted emissions measurement result
on 110 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 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
Mode
Bandwidth

Step size
Sweep time
Measurements:
Detector type
Bandwidth
Measurement time
Observation

Peak

Max hold

120 kHz
Continuous sweep
>1 seconds/MHz

Quasi-peak (CISPR 16)
120 kHz

20 seconds/MHz

>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 6.
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Table 6. 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
(MH2) ©) (m) | @dBuv/m) | (dBuv/im) | (@B)
37.7 217 \Y 1.95 38.7 40 1.3 Complies
41.3 165 V 1.65 37.8 40 2.2 Complies
44.0 244 \Y, 2.44 37.7 40 2.3 Complies
148.3 202 \Y 1.21 37.0 43.5 6.5 Complies
216.5 141 H 1.76 36.6 46 9.4 Complies
268.4 122 H 3.84 39.5 46 6.5 Complies
284.0 5 H 1.41 38.3 46 7.7 Complies

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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7.5. Radiated emission test on Radio Unit — spurious (per Section 15.209):

7.5.1. Requirements:

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

7.5.2. EUT configuration:
The radio unit was tested with Omni-directional antenna model SF-245W.

7.5.3. 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.

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 relevant Plots.

Test results found in 30 — 2000 MHz are brought in section 7.4 of this test report.

Antenna height = 1 m.

Polarization: Vertical/Horizontal

Measurement distance = 3m.

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 1TMHz
Video bandwidth 1 MHz
Detector type Average
Resolution bandwidth 1MHz
Video bandwidth 3 kHz

7.5.4. Radiated emission test results and calculation ratio:

The test results are shown in Table 7.

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)

42 Chaim Levanon St. Tel-Aviv 69977 Israel. Management: Tel: 972-3-6467800 Fax: 972-3-6467779 www.sii.org.il
Electronics: Tel: 972-3-6465050 Fax: 972-3-7454026 - Alarms Systems Section: Tel: 972-3-6465370 Fax: 972-3-6467262




/};;}\ THE STAN DARDS INST”UTION 0|: |SR AEL (E‘EC‘TO"'CS&T_GJGI“"CSLabOfamW)

Test Report No.: 8612332644

Page 16 of 103 Pages

Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410
Table 7. Spurious emissions test results
Antenna P/N: SF-245W
Frequency Emission Limit Margin Results
Level @ 3m
(GHz) (dBpV/m) (dBuV/m) (dB)
Average |  Peak Average | Peak Average Peak
LOW 2.412 GHz
4.824 Noise floor | Noise floor 20dB at least | 20dB at least | Complies
12.06 Noise floor | Noise floor 54 24 20dB at least | 20dB at least | Complies
14.47 Noise floor | Noise floor 20dB at least | 20dB at least | Complies
19.3 Noise floor | Noise floor 20dB at least | 20dB at least | Complies
MIDDLE 2.437 GHz
4.874 Noise floor | Noise floor 20dB at least | 20dB at least | Complies
7.311 Noise floor | Noise floor 54 24 20dB at least | 20dB at least | Complies
12.19 Noise floor | Noise floor 20dB at least | 20dB at least | Complies
19.5 Noise floor | Noise floor 20dB at least | 20dB at least | Complies
HIGH 2.462 GHz
4,924 Noise floor | Noise floor 20dB at least | 20dB at least | Complies
7.386 Noise floor | Noise floor 20dB at least | 20dB at least | Complies
12.1 Noise floor | Noise floor 54 74 20dB at least | 20dB at least | Complies
19.7 Noise floor | Noise floor 20dB at least | 20dB at least | Complies
22.16 Noise floor | Noise floor 20dB at least | 20dB at least | Complies
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7.6. Radiated emission test on Radio Unit - restricted bands (per Section 15.205):

7.6.1. Requirements:

Radiated emission in restricted bands should meet the requirements sec. 15.205.
The following frequency bands should be measured:
Operating Frequency Range 2.412 —2.462 GHz

7.6.2. EUT confiquration:

The radio unit was tested with all six Omni-directional antennas (model SF-245W)
connected to EUT, as it shown on the photos 3-4.

7.6.3. 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

First, initial scans were performed in normal (transmitting) mode of operation for carrier
(channel) frequency at low, middle and the high of the 2412 - 2462 MHz frequency
range under 4 data transfer bit rates. The Output Power (15dBm for the 2412MHz
frequency; 19dBm for the 2437MHz frequency; 16dBm for the 2462MHz frequency) was
adjusted from the data and control transfer equipment with the system integrator access
only (following to Important Safety Instruction of Installation Guide). The worst results
from all measurements (Low band edge frequency-2390MHz frequency, and High band
edge frequency-2483.5MHz) are presented in summary table of clause 7.6.4 and at the
plots 3-18.

Antenna height = 1 m.
Measurement distance = 3m.
Measuring detector function and bandwidths:

Detector type Peak Average
RBW 1MHz 1MHz
VBW 1 MHz 30 Hz
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7.6.4. Test results and calculation ratio:
The test results are shown in Plots - as detailed in Table below:

Band

Peak Avg Peak Avg
E(riege Pol ,\Rﬂﬁtes’ Rssd it\e/ad AF,| Peak, Avg, Limit, Limit, |Margin| Margin Verdict Plot
G fvm [PPSR RSy |dB | dBpvim | dBpv/m Number
MH H H dB(uV/m) | dB(uVv/m) | dB dB
z
Transmitting on Low (2.412GHz) frequency.
2390 | V 1 |2789| 21.61 | 30| 57.89 | 51.61 74 54 16.11 | 2.39 | Pass 34
2390 | H 1 128.68| 17.8 |30 | 58.68 | 47.8 74 54 15.32 | 6.2 Pass 5,6
2390 \% 6 38.7 | 23.07 | 30| 68.7 53.07 74 54 5.3 0.93 Pass 7,8
2390 | H 6 |29.51| 17.36 | 30 | 59.51 | 47.36 74 54 1449 | 6.64 | Pass | 9,10
Transmitting on High (2.462GHz) frequency.
24835 | V 1 35.14 | 22.82 | 30| 65.14 | 52.82 74 54 8.86 | 1.18 Pass | 11,12
24835 | H 1 29.78 | 18.12 | 30| 59.78 | 48.12 74 54 14.22 | 5.88 Pass | 13,14
24835 | V 6 |34.28| 2251 |30 | 64.28 | 52.51 74 54 9.72 | 149 | Pass | 15,16
24835 | H 6 2912 | 17.74 | 30| 59.12 | 47.74 74 54 14.88 | 6.26 Pass | 17,18
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Jun G, 20686

i Agilent  19:24:18

Mkrl 2,390000 GHz

2 Agilent  19:25:48 Jun 5, 2006
Mkrl 2.3900888 GHz

Ref 79.59 dBpV #Atten @ dB 27.89 dBpl Ref 65.99 dBpl #Aten @ dB 21.61 dBpY
Peak Peak
Log Log
18 18
dB/ dB/

v
o - o, L/
By 1 Nf) dBpY L7

PRNTIWRITTYYN VR RTINS pSRURE STNRTIT Y RURE W R

W1 52 Y1 52
53 FC 53 FC
A AA A AR
Start 2.31 GHz Stop 2.4 GHz Start 2.31 GHz Stop 2.4 GHz
Res BH 1 MHz VBH 1 MHz Sweep 4 ms (401 pts) Res BW 1 MHz #WBH 38 Hz Sweep 2.437 s (401 pts)
| 1 1 ]

Plot # 3. Low frequency 1Mbps rate.
802.11b;Peak;Vertical.

s Agilent  19:30:66 Jun 5, 2006

Mkrl 2.390000 GH.

Plot # 4. Low frequency 1Mbps rate.
802.11b;AVG;Vertical.

24 Agilent  19:31:22 Jun 5, 2066

Mkrl 2.33600@ GH

Ref 85.99 dBuv #ftten @ dB 28.68 dBV  Ref 65.39 dBpY #htten @ dB 17.8 dBnv
Peak Peak
Log Log
18 18
dB/ dB/
Dl Dl
74.8 54.0 1
dBpy dBpY <&
1
TSP O VTN SO TIRE S TLNE v v meﬁ«w«?u
v g2 U s
53 FC 3 FC
A AA A AR
Ref Levet Ref tevel
85,99 dBpy B65.99 rIRuU
Start 2.31 GHz Stop 2.4 Gz Seare 231 GHz Stop 2.4 BH:
Res BH 1 MHz VBH 1 MHz Sweep 4 ms (401 pts) Res BU 1 MHz #WBH 30 Hz Sween 2.437 s (401 pts)

Plot #5. Low frequency 1Mbps rate.
802.11b;Peak; Horizontal.

Plot # 6. Low frequency 1Mbps rate.
802.11b;AVG; Horizontal.
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Mkrl 2.39008 GHz
Ref 77.99 dBpY 38.7 dBp
Peak

Log

#Atten B dB

1@
dB/

ol é'w

74.0
dBpv

PR 1o

Wl S2
53 FC

A AR

Start 2.31 GHz
Res BH 1 MHz

Stop 2.395 GHz

YBH 1 MHz Sweep 4 ms (401 prs)

Plot # 7. Low frequency 6Mbps rate.
802.119g; Peak; Vertical.

8:43:31 Jun 5, 2006

- Agilent

Mkrl 2.390008 GHz
Ref 89.99 dBpV 29.51 dBpY

Peak

#Atten @ dB

V1 o§2
S3 FC
A AA

Start 2,31 GHz
Res BEW 1 MHz

Stop 2.4 GHz

VBH 1 MHz Sweep 4 ms (4681 pts)

Plot # 9. Low frequency 6Mbps rate.
802.119g; Peak; Horizontal.

Ref 68.93 dBpV

Peak
Log
18
dB/

]
348
dBpv

V1 sz
$3 FC
A AR

Start 2.31 GHz
Res BH 1 MHz

#: Agilent 19

Ret 71.99 dBpY

Mkrl 2.39868 GHz

#HAtten @ dB 23.87 dBpY
4

Stop 2,395 GHz

#EBH 30 Hz Sweep 2,305 5 (481 pts)

Plot # 8. Low frequency 6Mbps rate.
802.11g; AVG,; Vertical.

3 Jun 5, 2006

Mikrl 2.390008 GHz

#Htten @ dB 17.36 dBpv

Peak

Start 2.31 GHz
Res BH 1 MHz

Stop 2.4 GHz

#UBK 38 Hz Sweep 2.437 5 (401 pts)

Plot # 10. Low frequency 6Mbps rate.
802.119g; AVG; Horizontal.
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5 Agilent  16:56:11 Jun 5, 2086

Mikrl 2.48358 GHz

Ref 77.99 dBpY #Atten 0 dB 35.14 dBp¥
eak

dBpY At 4 - i

¥l 52
$3 FC
A AR

Start 2.48 GHz Stop 2.5 GHz
Res BH 1 MHz UBH 1 MHz Sweep 4 ms (461 pts)

Plot # 11. High frequency 1Mbps rate.
802.11b;Peak; Vertical.

% Agilent  17:06:05 Jun 5, 2086

Mkrl  2.48358 GHz
Ref 66.99 dBpV 22.82 dBpY
Peak

#Atten 8 dB

¥l 52
§3 FC
A AR

Start 2.48 GHz Stop 2.5 GHz
Res BHW 1 MHz #\BH 38 Hz Sweep 541.6 ms (401 pts)

Plot # 12. High frequency 1Mbps rate.
802.11b;AVG; Vertical.

4 Agilent  17:11:01 Jun 5, 2006 4 Agllent  17:12:87 Jun 5, 2006
Mkrl 2.48358 GHz Mkrl 2.48358 GHz

Ref 88.99 dBLY #Atten B dB 29.78 dBpv Ref 64.99 dBLY #fitten 0 dB 18.12 dBuv
Peak Peak
Log Log
10 i
4B/ dB/
ol ]
74.8 54,8 1
B v | T

1

L o A ’ i A )
u g2 yl sz
33 FC S3 FC
A AA A AA
Start 2.48 GHz Stop 2.5 GHz Start 2,43 GHz Stop 2.5 GHz
Res BH 1 MHz YBH 1 MHz Sweep 4 ms (401 pts) Res BH 1 MHz #UBH 30 Hz Sweep 541.6 ms (401 pra)
| | I |

Plot # 13. High frequency 1Mbps rate.
802.11b;Peak; Horizontal.

Plot # 14. High frequency 1Mbps rate.
802.11b;AVG; Horizontal.
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Jun 5, 2006 9 Jun 5, 2606

Mkrl 248358 GHz Mkrl 2.48350 GHz
Ref 78.99 dBpY #Atten @ dB 34.28 dBpY Ref 66.33 dBpY #Atten B dB 22.51 dBpy
Peak Peak
Log Lag
18 18
s/ B/
L
o ; o
- 54.8
dBpv \M% . B A " dBpy e
=T Ly Lo
Y1 32
I n
A AR A mA
Start 2.48 GHz Stop 2.5 GHz
Start 2.48 GHz Stop 2.5 GHz
Res BU 1 Mz VBH 1 Mz Sueep 4 ms (401 pts) Res BH 1 MHz WBH 30 Hz Sweep 5416 ms (481 pto)

1 | [ |
Plot # 15. High frequency 6Mbps rate. Plot # 16. High frequency 6Mbps rate.
802.119; Peak; Vertical. 802.11g; AVG,; Vertical.

A Agilent  13:44:10 Jun 5, 2006 B:86 Jun 5, 2086

Mkrl 2.43358 GHz Mkrl 243358 GHz
Ref 80.99 dBLV #Atten B dB 29.12 dBpV Ref 61.99 dBpY #Atten @ dB 17.74 dBpV
Peak Peak
Log Log
10 10
d5/ dB/
o o] .
74.0 LN E— - T
B [ . i

T P P [ EYRSYARY gttt
v sz
5 n
A AA A AR
Start 2.48 GHz Stop 2.5 GHz
Start 2,48 GHz Stop 2.5 GHz
Res BN 1 M2 VBH 1 M Swosp 4 ms (01 Pt9)  pog B 1 Mz #WBH 30 He Sweep 5416 ms (401 pts)
| ] [ |
Plot # 17. High frequency 6Mbps rate. Plot # 18. High frequency 6Mbps rate.
802.119g; Peak; Horizontal. 802.11g; AVG; Horizontal.
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8. Transmitter characteristics.

8.1. Minimum bandwidth

8.1.1. Requirements:

The minimum 6dB bandwidth shall be at least 500 KHz as required in sec. 15.247 (a)(2).

8.1.2. Test procedure:

The measurements 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, that reflect to the worst test results.

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

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz

and the VBW is set to 300 kHz. The sweep time is coupled.

8.1.3. Test results:
The summaries of minimum bandwidth measurements are shown in Table 8.

The minimum measured bandwidth for all configurations is 8077 kHz that is comply with

standard required bandwidth.

Frequency Rate | Modulation 6dB Minimum Verdict Plot
MHz Mbps mode Bandwidth Limit number
[kHZz] [kHZ]

1 802.11b 9038 500 Pass 27

2412 11 802.11b 9263 500 Pass 28
6 802.11¢g 15722 500 Pass 29

54 802.119g 15962 500 Pass 30

1 802.11b 8077 500 Pass 23

2437 11 802.11b 9135 500 Pass 24
6 802.11¢g 16346 500 Pass 25

54 802.119g 16442 500 Pass 26

1 802.11b 9471 500 Pass 19

2462 11 802.11b 9800 500 Pass 20
6 802.11¢g 16106 500 Pass 21

54 802.11¢g 16240 500 Pass 22
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Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point

8.2. Maximum peak output power

8.2.1. Requirements:

The maximum peak output power shall not exceed 1 Watt as required in sec. 15.247 (b).
15.247 (b) (4): The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as
shown in paragraph (c) of this section, if transmitting antennas of directional gain greater than
6 dBi are used, the conducted output power from the intentional radiator shall be reduced
below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate,
by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

e The antenna element gain is 7.4 dBi.

e The maximum directional antenna gain is 7.4+10*log+,(6) = 15.2 dBi.

e The maximum peak output limit is 30 dBm — (15.2-6)/3 =26.9 dBm.

¢ The maximum peak output limit for each transmit output is 26.9-10*log10(6)=19.1 dBm.

8.2.2. Test procedure:

The measurements 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 at
each transmit output under 4 data transfer bit rates, that reflect to the worst test results.
Additionally, all transmitter outputs were aggregated through a combiner, and the combined
output was tested.

Detector type ~ Sample
RBW 1MHz
VBW 3 MHz

8.2.3. Test results:

All test results met the requirements.
The summary of Peak Power measurements are shown in Tables 9-11.

Frequency| Rate |Modulation|Output 1|Output 2| Output 3 FCC [Calculated| Margin | Plot | Margin | Plot | Margin Plot
MHz Mbps | mode Peak | Peak Peak Limit Limit | [dBm] [number| [dBm] |[number| [dBm] |number
Power | Power | Power Per [dBm] |Output 1 Output 2 Output 3
[dBm] | [dBm] | [dBm] | 15.247(b)
[dBm]
1 802.11b | 14.33 | 14.46 | 14.53 30 15 0.67 31 0.54 43 0.47 55
2412 11 | 802.11b| 14.29 | 1452 | 14.53 30 15 0.71 32 0.48 44 0.47 56
6 |802.11g| 14.85| 14.95| 14.84 30 15 0.15 33 0.05 45 0.16 57
54 |802.11g| 14.68 | 14.73 | 14.77 30 15 0.32 34 0.27 46 0.23 58
1 802.11b | 18.34 | 18.58 | 18.49 30 19 0.66 35 0.42 47 0.51 59
2437 11 | 802.11b| 18.42 | 18.74 | 18.56 30 19 0.58 36 0.26 48 0.44 60
6 |802.11g| 18.38 | 18.52 | 18.57 30 19 0.62 37 0.48 49 0.43 61
54 |802.11g| 18.32 | 18.60 | 18.39 30 19 0.68 38 0.4 50 0.61 62
1 802.11b | 15.82 | 15.60 | 15.32 30 16 0.18 39 0.4 51 0.68 63
2462 11 | 802.11b| 15.81 | 15.50 | 15.38 30 16 0.19 40 0.5 52 0.62 64
6 |802.11g| 15.94 | 15.79 | 15.77 30 16 0.06 41 0.21 53 0.23 65
54 |802.11g| 15.79 | 15.65| 15.49 30 16 0.21 42 0.35 54 0.51 66
Table 9.

Peak Power (Outputs 1-3) test results.
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Frequency| Rate [Modulation|Output 4| Output 5| Output 6 [FCC Limit|Calculated| Margin | Plot Margin | Plot | Margin | Plot
MHz |Mbps| mode Peak | Peak Peak Per Limit | [dBm] |number| [dBm] [number [dBm] |number
Power | Power | Power | 15.247(b) | [dBm] |Output 4 Output 5 Output 6
[dBm] | [dBm] | [dBm] [dBm]
1 1802.11b| 14.43 14.4 14.48 30 15 0.57 67 0.6 79 0.52 91
2412 11 |1 802.11b| 144 14.23 | 14.47 30 15 0.6 68 0.77 80 0.53 92
6 |802.11g| 14.7 14.64 | 14.82 30 15 0.3 69 0.36 81 0.18 93
54 | 802.11g| 14.7 1449 | 14.58 30 15 0.3 70 0.51 82 0.42 94
1 1802.11b| 18.7 18.79 | 18.53 30 19 0.3 71 0.21 83 0.47 95
2437 11 |1 802.11b| 18.78 | 18.69 | 18.59 30 19 0.22 72 0.31 84 0.41 96
6 |802.11g| 18.71 | 18.88 | 18.77 30 19 0.29 73 0.12 85 0.23 97
54 | 802.11g| 18.57 | 18.62 | 18.50 30 19 0.43 74 0.38 86 0.5 98
1 1802.11b| 15.58 | 15.34 | 15.72 30 16 0.42 75 0.66 87 0.28 99
2462 11 1 802.11b| 15.80 | 15.40 | 15.69 30 16 0.2 76 0.6 88 0.31 100
6 |802.11g| 15.84 | 15.68 | 15.84 30 16 0.16 77 0.32 89 0.16 101
54 | 802.11g| 15.77 | 1554 | 15.72 30 16 0.23 78 0.46 90 0.28 102
Table 10.
Peak Power (Outputs 4-6) test results.
' o ' FCe Calculgted
. Combined |FCC Limit Calculated . Combined Limit | Calculated ) Combined _
Frequency| Rate |Modulation| Output Per Limit Margin|  Output Per Limit Margin | Plot (max) Margin
MHz Mbps mode |Peak Power|15.247(b) [dBm] |Peak Power [W] [number| Output*, [W]
[@Bm] | [dBm] | [4BM W] 15.[2\:/;@) (W] Peak Power
W]
1 1802.11b| 24.38 30 26.9 | 252| 0.27 1 0.49 | 0.22 | 103 0.17 |0.32
2412 11 |802.11b| 24.42 30 26.9 | 248| 0.28 1 0.49 | 0.21 | 104 0.17 | 0.32
6 |802.11g| 23.58 30 26.9 |3.32| 0.23 1 049 | 026] 105| 0.18 |0.31
54 |802.11g| 23.41 30 26.9 349 0.22 1 049 | 027] 106| 0.18 |0.31
1 [802.11b| 2690 | 30 | 269 | o | 049 1 0.49 | 0.00] 107 | 0.43 |0.06
2437 11 |802.11b| 26.71 30 26.9 | 0.19| 047 1 0.49 | 0.02 | 108 0.44 | 0.05
6 |802.11g] 26.77 | 30 | 26.9 |0.13]| 0.48 1 0.49 | 0.01] 109] 0.44 [0.05
54 | 802.11g| 26.54 30 26.9 | 0.36| 0.45 1 049 | 0.04] 110| 043 |0.06
1 |802.11b| 2445 | 30 | 26.9 |2.45| 0.28 1 049 [021] 111 ] 022 |027
2462 11 | 802.11b| 24.46 30 26.9 | 244| 0.28 1 049 | 0.21 | 112 0.22 |0.27
6 |802.11g] 2350 | 30 | 26.9 | 34| 0.22 1 0.49 | 027] 113] 0.23 [0.26
54 | 802.11g| 23.31 30 26.9 |359| 0.21 1 0.49 | 028 | 114 0.22 |0.27
Table 11.

Peak Power (combined output) test results.

(*) - Calculated Combined (max) Output, Peak Power [W] is the sum of the measured Power from all
Output terminals, where each result (output power from separate output terminal) mathematically

conversed from Logarithm to linear units. The results were present in Watt.
For example, the calculation for 2412 MHz frequency (1 Mbps bit rate, 802.11b modulation) is the
following:

1.14.33dBm = 0.027W; 14.46dBm = 0.028W; 14.53dBm = 0.028W; 14.43dBm = 0.028W;
14.4dBm = 0.028W; 14.48dBm = 0.028W.
2.0.027+0.028+0.284+0.028+0.028+0.028=0.17 [W]
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FEW 1 MHz Delta 2 [T1 1 REN 1 MHz Delta 2 [T1 1
LB 3 MHz 8.57 B UBH 3 Hz 8.31 dB
Ref 22 din Akt 25 B =SHT 18 ns 15.625000080 THz Ref 22 B Atk 25 dB *SUT 10 ns 15. 817307652 HHz
oo fr=pt 7 ab Tarker 1 71 1 Fzo~ OTFept 2 B Tarker 1 11 1
L mm%wm -19.63 dB L -12.78 dEn.
it i 2.4B4711538 GHz m— me——) 2.4g4211598 GHz |
flarker 3 [T1 1 Marker 3 [T1 1
= - 7.10 1
1 |-t 5.85 dbw
| -a H‘W 2.dtessrez Gizf  PRML | 1'/" 2 2. 417740905 GHz
i |
: T 1.mu| oF [ T07 [ | i ] = WP 187 of 7 108 ‘
H\M.MA ﬂM -
-7 =
Canter 2.41Z GHz 3 MHzs Span 30 IHz
Denter 2.412 CHz 3 MHzs Span 30 MHz
Tx Channel
i Tx Ch 1
Bardwidth 15.6 M= Paar 14 .33 dBm L Orees .
: Power 14.29 dBm

Plot # 31. Output 1 peak power. Lower frequency.

Plot # 32. Output 1 peak power. Lower frequency.

1Mbps rate. 11Mbps rate.
RBW 1 MHz Delts 2 [T1 1 REU 1 fHz Delta 2 [T1 1
UBL 3 MHz -8.12 d& UBU 3 MHz 0.47 dB
Ref 22 dBm Atk 75 dB «SUT 18 s 20, 192307652 MHz Ref 22 dBu Att 25 dB £SUT 18 ns 20. 000000000 tiHz
[[za~ UTFsEE ) Marker| 1 [T1 ] Fze~ Urregt GE] Harker 1 [T1 1
1 -78.51 dBa. F -21.27 B
i i) 2.4082288462 GHz [, 2.402249385 CHz |G
Dlta B 71 1 m\kg;zs [RE]
2567 B - 4.9 dBu
| -e E FeazaEves Hz Juren 1] G217 el
30 o [ -3 o [
W w10 %W
g @
e
Center 2.41Z GHz 3 Nz Span 30 MHz
Center 2.41Z GHz 3 MHzs 3pan 2@ IHz
Tx Channel
Tx Ch 1 i
Barcaidth 20.2 MHz Fonduicih e Power 14.68 dBm
. Power 14.85 dBm

Plot # 33. Output 1 peak power. Lower frequency.

6Mbps rate.

Plot # 34. Output 1 peak power. Lower frequency.

54Mbps rate.
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REM 1 IHz Delts 2 [T1 1 REM 1 IHz Delts 2 [T1 1
UBH 3 THz 0.20 B UBH 3 MHz -0.87 cB
Ref 22 dBu Atk 25 dB «SUT 18 ws 15,865384615 IHz Ref 22 cBn Att 25 dB <BUT 10 ns 16, 105769231 IHz
[-a Offeet =z o8 Tiarker 1 71 1 Fze~ OfreEt 2 o8] 5 Tarker 1 011 1 |
= - e ! -14.45 dBn 11 X. -15.77 deafl
e o 2.429035256 GHz |0 2.429035256 GHz [}
w.\'l« Marker 3 [71 1 Marker 3 [T1 ]
1 sl s . 11.88 dEn 1 snllim E 2 18.36 dBur
) f""" R 2.43317308 Gz o, | 0 r \\ 2.436230769 OHz|,
- - LuL |- L
W ""’”“H"B‘E‘.ﬁy L ] - {0 'J;Uilﬂ’_’&f‘ Taa o emm—
o E
=7 i e Iy )
-5 |7
Center 2.437 CHz 3 fHzr Span 30 IHz Center 2.437 GHz 3 MHzs Span 3@ MHz
T THania Tx Channel
e 15.9 MHz Plaures 18.34 dBm Banchidth 16.1 FHz Bausr 18.42 dBm
Plot # 35. Output 1 peak power. Middle frequency.  Plot # 36. Output 1 peak power. Middle frequency.
1Mbps rate. 11Mbps rate.
RBU 1 MHz Delta z CT1 1 REM 1 M= Delta z [T1 3
B 3 MHz 0.0 B UBU 3 IHz -0.26 B
Ref 22 cBn Akt 25 cB «SUT 10 ns 250961530465 MHz2 Ref 22 din Att 25 dB =SUT 18 s 21810897436 IHz
20 Orrept  Z o8 = Tlarker 1 071 1 [ze UFFsEE 2 a9 5 Tarker 1 71 1
1 I -18,45 dBu -1 P o E e e =15 ek
e R Ll 2.475573718 Bz || ! 2.428214744 Bz |
Fi T Harker 30743 ; % 5, Mflerker 3 [le]B? &
mm - 7. "
- s e 4 0 2 7.66 dBi O] L i 431730760 GHz |
19 ol L 1 S — A e, A3 1230 i
R 2 A o Za 37961590 aHz]. [ [ S . e Il
£ T T o SH] L 1 | T 8@ of )
- Lo
| ca
- =
-7
Center 2.437 Bz 4 THze Span 40 IHz
Center 2.437 GHz 4 tHzs Span 40 MHz
Tx Channel
Tx Channel Bardwidth 21.8 MHz =]
: ower 18.32 dBm
Banduidth 251 Mz POUEF 18 y 38 dBITI

Plot # 37. Output 1 peak power. Middle frequency.  Plot # 38. Output 1 peak power. Middle frequency.
6Mbps rate. 54Mbps rate.
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FEBH 1 MHz Delta 2 [T1 1 REBW 1 IMHz Delta 2 [T1 ]
UBH 3 MHz 2.8% dB UBW 3 MH=z -0.37 dB
Ref 22 dBn Att 75 dB <SHT 10 us 15, 644230769 1Hz Ref 22 dBn Akt 25 dB «SHT 10 us 15, 769238765 1Hz
[op—OFF=EE E] 3 Mfarker 1 CLT1 1 F=a 5 TMarker 1 LT1 1
| -18.49 dBn L5 -18.24 dEn
A 7, 454967308 GHz || [ 2.454019231 BHz
Marker 2 LT1 3 Marker 3 [T1 3
L 4 - .50 Bl e |-t . ! 7,73 dén
o |20 ¥ ™~ 2.468781923 GHz | 3 ~ 2.461351923 GHz
B e TaW of, ELil%) 1 I TP TV o B Lil%]
[t [ L
A -.v_?a,ux“ H g,
- ——— F
| | |
| =of
Benter 2.462 GHz 3 fHzr e B R Center Z.46Z GHz 3 Hze Span 30 MHz
Tx Channel Tx Channel
Bandwidth 15.6 MHz -
Power 15.82 dBm Bardhidth 15.8 MHz - 15.81 dBm

Plot # 39. Output 1 peak power. High frequency.

1Mbps rate.
REH 1 MHz Delta 2 [T1 1
UBM 3 Tz .36 B
Ref 22 dBn Att 25 dB <SUT 18 s 20.019230769 IHz
[z Urfeet & Trker 1 071 3
L3 20.48 cBin
i SR (AR Sk o 2.451753615 GHz |
rker 3 [T1 1
b1 5.91 B
1 s}
o | ose b 22455509615 Gz | 1y
b n ¢ -Freg i
| o
L7
Center 2.462 Gz 3 fhizr Span 30 Thz
Tx Channel
Barchicth 70 IHz Paiar 15.94 dBm

Plot # 41. Output 1 peak power. High frequency.

6Mbps rate.

Plot # 40. Output 1 peak power. High frequency.

11Mbps rate.
RBU 1 THz Delta 2 [T1 1
UBH 3 MHz 9.0 4B
Ref 22 dBin Att 25 B “SUT 10 ms 20896153546 MHz
[ ze TFFeRt =) Marker 1 [T1 1
L5 | -21.53 dBa
D e e e T 2.451807692 GHz | W
rker 3 L7211
|11 5.22 dBn
|-z letﬁf é; tHz) e
g i) o, LuL
TP TAd ot i
e
Center 2.462 GHz 3 Hzs Span 30 MHz
Tx Channel
Bandwidth 28.1 Hz Baier 15.79 dBm

Plot # 42. Output 1 peak power. High frequency.

54

Mbps rate.
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RBW 1 HHz

Delta 2 [T1 ]

BN 3 IHz 208 B
Ref 22 dBn Akt 25 4B LEUT 18 us 15.288461538 Hz
oo~ Orrept 2 o8 5 Tlarker 1 CT1 1
L1 18,44 cEn
T e G 2.4p4548077 GHz |0
7 Harker 3 [T1 1
mE 6.54 dB
o | ooa ,ﬂw L z.418798e77 GHz]ipe
L
[ T TPd of T =
| L™
= A
Cantar 2.412 GHz 3 MHze Sran 2@ MHz
Tx Channel
Banduidth 15.3 IHz Bowar 14.46 dBm

Plot # 43. Output 2 peak power. Lower frequency.
1Mbps rate.

REH 1 MHz Delts 2 [T1 1
UBH 3 fHz -1.84 dB
Ref 22 dBn Att 25 B «SUT 10 ns 20. 144230765 1Hz
o Urrsgt  Z o Tarker] T 11 3
= -19.91 dBn
L s inammr sty i 2.482288462 GHz
ker| 3 [T1 1
-1 5.05 dB
1 sA
juzen] @ ¥ A17817308 GHz
L i g LUL
{78 o i A Toa
s
| =
Canter 2.412 GHz 3 MHze Span 30 MHz
Tx Channel
Bandwidth 8.1 MHz Pawar 14 .95 dBm

Plot # 45. Output 2 peak power. Lower frequency.
6Mbps rate.

REM 1 THz

bDelts 2 [T1 1

UBW 3 MHz 2.1z d&
Ref 22 dBm Att 25 dB = SHT 10 ws 15.865384615 MHz
2@~ OTT=EL G} Harker 1 [T1 1
1 E -20.02 dBn,
| 2.4@4211532 GHz |IE
Marker 3 [T1 1
I 6.11 dBm
1 &ql E
L-za i// 2.412240385 GHz ) 1pq
L
WP 18 ofF 10 -
4 —
e
Center Z.412 GHz 3 MHz» Span 30 MHz
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Bandmidth 15.9 MHz Power 14 .52 dBm

<

Plot # 44. Output 2 peak power. Lower frequency.
11Mbps rate.

REW 1 Hz

Delts 2 C7T1 1

UBH 3 HHz -8.85 dB
Ref 22 dBm Atk 25 dB wSHT 18 ms 19.8557659231 MHz
B TFFeRt GE] Marker 1 [T1 1
L5 I -20.56 dBn
O O e T et 2.482288462 CHz |
ker 3 [T1 1
-1 5.82 B
50|
T i ;1/ . 418009615 BHz|1pg
| el P ] LUL
L T
s
| =
-7

Center 2.412 GHz

Tx Channel
Bardwidth

19.9 MHz

3 MHzr

Power

Span 38 IHz

14.73 dBm

Plot # 46. Output 2 peak power. Lower frequency.
54Mbps rate.
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RBU 1 MHz Delta 2 [T1 1
UBH 3 MHz 2.07 B
Ref 22 dBa Att 25 dB «SUT 18 ns 15673076923 IHz
e orrepe z o8 Tlarker 1 L11 3
Ly X, -14.2% dEn.
i ST 2.429323718 GHz |
Marker 3 L1 ]
e [ 3 ™ 11.72 dBn
UIEN 2 ) o 243863615 BHz) g
|- [, LuL
TP LA E '  Rana R
AdgLa
0 w
| ca
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Tx Channel
Banduidth 15.2 MHz Paigar 18.58 dBm

Plot # 47. Output 2 peak power. Middle frequency.
1Mbps rate.

RElI 1 IHz Delta 2 [TL 1

UBW 3 HHz -@8.2@ d&
Ref 22 dBm Att 25 dB =SHT 10 ns 24775641026 MHz
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e ol S - asIe oz g
|t
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Bandwidth 24.7 MHz Poiver 18.52 dBm

Plot # 49. Output 2 peak power. Middle frequency.
6Mbps rate.

REM 1 MHz Delts Z [T1 3
UBW 3 MHz 0.5 4B
Rof 22 B Att 25 B LSHT 10 ns 16009615385 IHz
Fza— 0Tkt B Markar 1 L11 1 |
L1 > -15.04 g %8
2.429191410 5z | iGN
; Marker 3 CT1 1
i 2 11.84 dBw
1 sal
ol Loza = A, 2437721159 Gz g
IE {7l MJ;W Tad FEEECT ke
i @k
o
Dember 2.437 Sz 3 Tz, Sran O0 THz
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Bandwidth 16 MHz Power 18 " ?4 dBlTI

Plot # 48. Output 2 peak power. Middle frequency.
11Mbps rate.

RBM 1 MHz Delts 2 [11 1
UBU 3 IHz 8.57 o8
Ref 22 dBn Att 25 dB %S0T 10 s 23157051282 IHz
[z0 OrTsRt 2 o8 3 Marker 1 [T1 3
=t e -17.51 dBn.
s e 2.426086538 GHz [N
7 %, Mferker 30713
[ T el ] 8,35 dBn
vz I I 0 2SS B2
- L
WP 189 of [| 10W
Center 2.437 GHz 4 fHzs Span 40 MHz
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Bandwidth 23.2 MHz Power 18.6@0 dBm

|
Plot # 50. Output 2 peak power. Middle frequency.
54Mbps rate.
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Plot # 51. Output 2 peak power. High frequency.

1Mbps rate.

REW 1 MHz

Delta 2 [T1 1

RBH 1 MHz Delta 2 [T1 1

UBH 3 MHz -0.77 it
Ref 22 din Att 25 dB #SUT 10 ns 15. 769230759 1Hz
[2a~ OFFsET a5 THarker 1 [T1 1
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|7y 2.453971154 CHz | N
Harker 3 [T1 1
B 1 7.71 dBir
5 ¥ = 2.461351923 GHz | rpe
B W T0W ol 10 T pe
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Center 2.462 GHz 3 fHzs Span 30 IHz
Tx Channel
Bandwidth 15.8 MHz PDUEF’ 15 ’ 5@ dBm

Plot # 52. Output 2 peak power. High frequency.

11Mbps rate.

REW 1 IHz Delts 2 [T1 1

UBH 3 IHz -1.87 4B UBH 3 fHz -1.84 dB
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Foa UrfeRe o= Marker 1 71 3 Fog— OFFagE B farker 1 C11 3
1 2 -21.21 dBu 1 -20.53 dan
B i N | R 2.451759615 GHz | el et el 2.451663452 GHz |
rket 3 [T1 1 rker 3 [T1 1
AR 5.76 dBwr -1 T 5.51 dim
iz |oe 17 .455894231 GHz )y RN |-z0 M;/’ 2. 455894231 GHz | 1
2 rS‘E; toe-of ted [, i W Tow T Tew Lo
| ! | e L
e g
= |-+
Center 2.462 GHz 3 Hzv Span 30 IHz Center z.462 GHz 3 IHzs Span 30 MHz
Tx Channel Tx Channel
Horduidth 19.9 MHe B 15.79 dBm Banduidth 20.4 Mz Power 15.65 dBm

Plot # 53. Output 2 peak power. High frequency.

6Mbps rate.

Plot # 54. Output 2 peak power. High frequency.

54Mbps rate.
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Test Report No.: 8612332644
Title:
Model: WS410

Page 35 of 103 Pages
Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
FCC ID: UGMWS410

REU 1 THz Delta 2 [T1 1
UEW 3 MHz .12 dB
Ref 22 dBn ALt 25 d8 «SHT 10 ns 15. 817307692 Hz
o~ Otttz o8 3 Tarker L L1131
L1 15,58 B
T DR S 2.484211538 GHz |l
Marker 3 T4 3
e 1(“”“ 7.42 dBEr
bl |--ze ﬁl 2.410557692 Bz g
B {riad o of %) Lu
[ e
b
Center .41 GHz 3 Hee Span 30 fHz
Tx Channel
Bandwidth 15.8 MHz PDUEF‘ 14 ) 53 dBm

Plot # 55. Output 3 peak power. Lower frequency.
1Mbps rate.

REM 1 THa Delta 2 [T1 ]
UBM 3 TH2 -804 B
Ref 22 oBn Att 25 8 SEHT 10 s 1567376323 MHz
| 2@~ UFF=EE o 3 THarker 1 [T1 1
L 1213 dBn.
i R 2494307692 GHz | IR
Marker 3 [T1 3
I Sl - 663 dBwr
G | 4 2.414115385 Bz | 1pg
[ T 1A of TaF e
|4 4
e " L.,-l""r - T 1
Certer 2.412 Gz 3 Hz Sran 08 Mz
Tx Channel
Barchuidth 15.7 IHz B ouar 14.53 dBm

Plot # 56. Output 3 peak power. Lower frequency.
11Mbps rate.

T
(1}

RBU 1 MHz Delta 2 [T1 1 RBW 1 MHz Delta 2 [T1 1
UEW 2 MHz 1.33 dB UBW 3 fHz —2.50 4B
Ref 22 dBm Att 25 dB =SUT 18 ms 19.807692308 MHz Ref 22 dBm Akt 25 dB = 3HT 18 ms 19.983846154 MHz
2@ = Marker 1 C11 1 [F20 = Marked 1 11 1
-1 i -21.74 dBu. 1 -21.24 dBii.
| T e e I | 2.402336538 GHz |§ R e ~ 2.482336 GHz |
ket 3 71 1 cker 3 0711
| 41 T | R E 24182536;3 Sﬁ""
mEd oo - 412442308 CHz i |oze s 2
2 o k 5 ,.»f k‘%«w
B Mhlﬁ‘mx!ﬂm oF [ 100 T ) B WP Lot 7 | 1w
s [ranises—
ca | ca
L -7
Conter 2.#12 GHz ENTE Sram o8 Hz Center 2.417 GHz 3 MHzs Span 30 HHz
Tx Channel Tx Channel
Bardhidth 19.8 'Hz Poiuer 14 .84 dBm Fiamchan by B e Power 14.77 dBm

Plot # 57. Output 3 peak power. Lower frequency.
6Mbps rate.

Plot # 58. Output 3 peak power. Lower frequency.
54Mbps rate.

42 Chaim Levanon St. Tel-Aviv 69977 Israel. Management: Tel: 972-3-6467800 Fax: 972-3-6467779 www.sii.org.il
Electronics: Tel: 972-3-6465050 Fax: 972-3-7454026 - Alarms Systems Section: Tel: 972-3-6465370 Fax: 972-3-6467262



/};;}\ THE STANDARDS INSTITUTION OF ISRAEL (Etectronics & Telematics Laboratory

Test Report No.: 8612332644 Page 36 of 103 Pages
Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410

REM 1 IHz Delts 2 [T1 1 RBU 1 MHz Delta 2 [T1 1]
UBM 3 THz 0.22 @B UBW 3 MHz .04 dB
Ref 22 dia Atk 25 B #SHT 18 ns 16.153846154 IHz Ref 22 dBn Att 75 dB LEWT 18 ns 16. 153845154 IHz
[za El Markar 1 [T1 1 2@ OFFsEt e 3 flarker 1 [T1 3] |
L z 14,42 dB. 5 | & -15.62 deu
I s 2.428997179 GHz |IIN | 2.479095256 GHz |
" L] Janker @ [111157 & Marker 3 [T1 1
| u 5 : (67 B |4 4 ¥ 18,41 dBar
i) f_K'ﬁ ™, 2-438834815 GHzrpg ﬁéﬂ | o ¥ \\ 2.438596538 OHz| pg
- L
o S LR S *-3mwmuw R A B
(=7 i
o
Tenter 2.437 GHz 3 fHzr Sren 3 THz
Cemter 2.437 GHz 3 Tz Span 30 Hz
Tx Channel
Bardwidth 16.2 MHz P 18.49 dB Tx Channel
ower " m i
Bardhidth 16.2 MHz Power 18.56 dBm
Plot # 59. Output 3 peak power. Middle Plot # 60. Output 3 peak power. Middle frequency.
frequency. 1Mbps rate. 11Mbps rate.
RBU 1 fHz Delta 2 [T1 3 REU 1 M2 bolts 2 [T1 1
UBH 3 MHz -8.28 dB UBK 3 MHz -8.17 dB
Ref 22 cBn Att 25 dB LSUT 18 ns 24, 775641026 MHz Ref 22 d@i Atk 75 dB LSNT 10 1o 5. 272435657 THz
[za Orrept Z 0 3 flarfer 1 C11 3 [ FZo OrreftZ o8 Tarker 1 L1 1
| £ = 17,89 B |« 3 -17.92 dBn.
N | 2.425958333 GHz | N o ! o e i 2475509515 GHz |l
] / HegSea e ”18193 = % Marker 3 71 1
R — S M o .93 B S . 5 8.80 cBn
s 23 = GHz R i
oy |-za R I - B Lipent” | 35, 02 e
o Lo L
= 107 of THer I WF 109 ofF ELL)
- [
L -7
Tenter 2.437 Gz 4 fHze Sren 40 THz
Center 2.437 GHz 4 fhzr Span 48 Mz
Tx Channel S
Bamduidth 24.7 MHz P 18.57 dB oo
ower | m
Bandhidth 25.3 MHz Paiiar 18.39 dBm

Plot # 61. Output 3 peak power. Middle
frequency. 6Mbps rate.

Plot # 62. Output 3 peak power. Middle frequency.
54Mbps rate.
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Title:

Model: WS410

Test Report No.: 8612332644
Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
FCC ID: UGMWS410

Page 37 of 103 Pages

Plot # 63. Output 3 peak power. High frequency.
1Mbps rate.

REW 1 MHz Delta 2 [T1 1
UBH 3 MHz -8.19 dB
Ref 27 dBm Att 26 dB = SHT 18 ms 28057307672 Hz
[[ze~ OFFsEE Gl Markert 1 [T1 1
L -28.22 o
e T PO I 2.451855765 OHz | N
rken 3 [T1 1
1 snl -1 5.77 dBmr
foren [ }./ 455798077 GHz|pe
e P i
[F~38 5w TFide-aF e
L-5
-l
Center Z2.462 GHz 3 MHzr Span 3@ MHz
Tx Channel
Bandwidth 20 IMHz Power 15.77 dBm

Plot # 65. Output 3 peak power. High frequency.
6Mbps rate.

RBU 1 MHz Delta 2 [T1 1 REW 1 fHz Delta 2 [T1 1
UBH 3 IHz .92 db UBH 3 MHz -0.87 o8
Ref 22 dBa Att 75 dB “SUT 10 s 15673076523 IHz Ref 22 dBm Akt 75 dB “SUT 18 e 15913461538 Hz
2@~ DTF=EE EEl T Marker L [T1 1 e OFr=Et & 3 Marker 1 [T1 1
L3 -18.36 dB. 1 -18.62 dBm
] 2.454919231 GHz |l s s 2.453971154 GHz
Marker 3 [T1 3 Harker 3 LT1 1
-1 i 7.42 dAw - ?.35 oo
1 s T Z
ol | za - ~ 2.460942305 CHz | & 3 2461086538 oz
[ HF Td o e i Ll
F:\ T
o |-se—
“ge—— -
-2 =
Center 2.462 Bz 3 fhize Sper 08 THz Center 2.462 Gz 3 Mz Span 00 Mz
Tx Channel Tx Channel
Bardmidth 15.6 MH= Pouer 15 y 32 dBm Bandwidth 15.9 MHz Power 15 ., 38 dBm

Plot # 64. Output 3 peak power. High frequency.
11Mbps rate.

REU 1 IHz Delta 2 [T1 1
VBl 3 MHz -0.71 dB
Ref 22 dBn Atk 25 dB «SHT 10 ns 20. 268461538 MHz
[zo-Urreet 2 & Tarker| 1 [11 ]
L1 -71.85 dBn.
e a— 2.451663462 GHz
rker|3 [T1 1
s 5.75 din
0 |--ze ,i’/ L 465750008 GHz | 1pe
W= .
e,
MMF;I: T of i
| =
-7
Center 2.462 GHz 3 tHze Span 3@ MHz
Tx Channel
Banduidth 28.3 MHz PONEF 15 ! 49 dBITI

Plot # 66. Output 3 peak power. High frequency.
54Mbps rate.
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Test Report No.: 8612332644
Title:

Model: WS410

Page 38 of 103 Pages
Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point

FCC ID: UGMWSA410

REM 1 IHz Delta 2 [T1 1

REN 1 HHz Delta Z [T1 ]
DELTA MARKER 2 L Bl 8.5 d8 VBN 3 HHz -8.46 dB
15.576523@8 MHz «SUT 1@ ns 15576923077 MHz Ref 22 dBm Atk 75 dB =EHT 1@ s 15.673076923 fHz
Fza OTt=Et T = Marker 1 C11 1 2@ UFf=pE GE] Marker 1 [T1 1
L5 -13.98 dén L 19,02 B
T e e 2.494500000 CHz [ 2.484355765 CHz
Harker 3 [T1 1 Marker 3 [T1 1
1 - LRI Qe— - 7.05 dB
Jl,v\}”' £ z.eteseseis o] mER | ) g 2,41159384€ CHz
lU.
|~ T 1o of IIUU B P T8 of Tid
L A |
—4 E : -4
e L
BE |7
Center 2.412 CHz 3 MHze Span 30 MHz Tenter 2.412 Ghz 3 THzr Span 30 THz
Tx Channel Tx Channel
Barndwidth 15.6 MHz Power 14 .43 dBm Bandwidth 15.7 MHz Paiar 14 .4@ dBm

Plot # 67. Output 4 peak power. Lower frequency.

1Mbps rate.
Delta 2 [T1 1
‘ DELTA HARKER 2 L RAy L e i
19 .BA769731 MH= #SHT 18 ne 19.,807692308 IHz
T T flarker 1 CTL 1
L1 78,85 B,
e 2.482336535 CHz |IEW
ker 3 [T1 1
Los 5.27 dBn
1 s
E-EH | oo el 418153846 GHz
"Wy m’ﬁ‘rnr Toe T b
| 0
Center 2.412 GHz 3 MHzs Span 30 THz
Tx Channel
Bandwidth 19.8 MHz Power 14 .70 dBm

Plot # 69. Output 4 peak power. Lower frequency.
6Mbps rate.

Plot # 68. Output 4 peak power. Lower frequency.
11Mbps rate.

7]

REN 1 MHz Delta 2 CT1 1
UBW 3 MHz B.20 dB
Ref 22 dBn Att 25 dB «SHT 10 ns 20, B4B7E523 Hz2
| z@~ UFfspt a8 Marker 1 [T1 1
|10 -21.43 dEn.
T — 2.402288462 CHz |
kerf 3 [71 1
-1 5 2 5.12 dBm
2418538462 GHz |1
=0 4 W I':
= = —To0 5
"
ca
L7
Center 2.412 GHz 3 MHzs Span 3@ IHz
Tx Charnel
Bandwidth 20 MHz Power‘ 14 : ?m dBITI

Plot # 70. Output 4 peak power. Lower frequency.
54Mbps rate.
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Title:
Model: WS410

Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
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FCC ID: UGMWSA410

REW 1 HHz Delta 2 [T1 3
UBH 3 IHz -8.81 dB
Ref 22 dBm Att 25 dB # ST 1@ ns 15.721153846 HHz

[z~ OFF=EE a5 i Marker 1 [T1 1

L 14,25 dBn
L 2.479275641 Bz |

bHar’kgr’ Z 1

11.72 dBir
&.\

2.43873@769 GHz,

DA |- il

L
e ]
Center 2.437 GHz 3 MHz» Span 3@ I'Hz
Tx Channel
Bandwidth 15.7 MHz PDUE?’ 18 ? dBI'I"I

Plot # 71. Output 4 peak power. Middle frequency.
1Mbps rate.

FBW 1 fHz velita £ LI J
UBM 3 HHz .54 dB
Ref 22 dBu Atk 25 B «SUT 1B us 25.993585744 IHz
Fze~ Oftspt 7 A6 Tlarker 1 CT11 1 I
Ex | 74742 dea) B8
R ) i ] ) [ ?.4z4a69550 oHz | gD
& %, farker 30711
-1 - 2 8.3 dBu
1 Shl =) STV
] | i ‘Mﬁ%ﬂw TR
o LuL
P Tad of L]
-
-7
Center 2.437 GHz 4 MHzr Span 40 IHz
Tx Channel
Bardwidth 26 MHz POUEF’ 18 2 ?l dBm

Plot # 73. Output 4 peak power. Middle frequency.
6Mbps rate.

AU UTEL

RBH 1 IHz Delta 2 [T1 3
UBH 2 IHz -0.02 B
Ref 22 dBu Akt 25 dB «SHT 10 ns 16057692308 IHz
7o~ OTTeEE 7 B Tarker 1 C11 J
L1 . ~15.26 dBi.
2.429035256 GHz
Marker 3 [T1 1
-4 tr 2 11.80 o
| g ., 2.437152308 CHz
Il S ) A T
24
| co
=
Center 2.437 CHz 3 IHzs Span 30 IHz
Tx Channel
Bardhidth 16 MHz Bragar 18.78 dBm

Plot # 72. Output 4 peak power. Middle frequency.
11Mbps rate.

REM 1 fHz Delts 2 [T1 1
UBH 3 Iz -9.35 o8
Ref 22 dBn Atk 25 B «SHT 10 s 24.054487180 tHz
Fza orrskt Z o8 = Tiarker 1 L1131
1 -17.17 dB.
i 2.475509615 CHz |l
Mertker 3 [T4 1
mE + 2 .84 dB
el R B et wErHRzEeL, Ha Tre
[ T T80 of Ta o
5
Center 2.437 BHz 4 fHze Sean 48 MHz
Tx Channel
Bandwiclth 24 [Hz Prirar 18.57 dBm

Plot # 74. Output 4 peak power. Middle frequency.
54Mbps rate.
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