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SCOPE

An dectromagnetic emissons tet has been peformed on the 2Wire, Inc. modd
RG3800HGV-00 pursuant to the following rules:

FCC Part 15, Subpart C requirements for DTS devices

Conducted and radiated emissions data has been collected, reduced, and analyzed within this
report in accordance with measurement guidelines set forth in the following reference standards
and asoutlined in Elliott Laboratories test procedures:

ANSI C63.4:2003
RSS-212 Issue 1 Test Facilities and Test Methods for Radio Equipment

The intentiona radiator above has been tested in a smulated typical inddlation to demondtrate
compliance with the relevant Industry Canada performance and procedura standards.

Find sysem data was gathered in a mode that tended to maximize emissons by varying
orientation of EUT, orientation of power and 1/O cabling, antenna search height, and antenna
polarization.

Every practicd effort was made to perform an impartia test using gppropriate test equipment of
known cdibration. All pertinent factors have been applied to reach the determination of
compliance.

The test results recorded herein are based on a single type test of the 2Wire, Inc. modd
RG3800HGV-00 and therefore gpply only to the tested sample. The sample was sdlected and
prepared by Jeremy Muir of 2Wire, Inc.
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OBJECTIVE

The primary objective of the manufacturer is compliance with the regulaions outlined in the
previous section. Certification of these devices is required as a prerequisite to marketing in the
usS.

Certification is a procedure where the manufacturer submits test data and technica information
to a cetification body and receives a certificate or grant of equipment authorization upon
successful completion of the certification body’s review of the submitted documents. Once the
equipment authorization has been obtained, the labe indicating compliance must be attached to
al identical units, which are subsequently manufactured.

Maintenance of compliance is the responshility of the manufacturer. Any modification of the
product which may result in increased emissions should be checked to ensure compliance has
been maintained (i.e,, printed circuit board layout changes, different line filter, different power
supply, harnessing or 1/0O cable changes, €c.).
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STATEMENT OF COMPLIANCE

The tested sample of 2Wire, Inc. modd RG3800HGV-00 complied with the requirements of
the following regulations

FCC Part 15, Subpart C requirements for DTS devices

Maintenance of compliance is the responghility of the manufacturer. Any modification of the
product which may result in increased emissions should be checked to ensure compliance has
been maintained (i.e,, printed circuit board layout changes, differert line filter, different power
supply, harnessing or 1/0 cable changes, €tc.).
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TEST RESULTS SUMMARY

DIGITAL TRANSMISSION SYSTEMS (2400 - 2483.5MHz)

FCC Part 15 RSS _— Measured Vaue/ - .
Reference Reference Description Comments Limit/ Requirement Result
RSS210 . . Systems uses .
15.247(a) A82 Digital Modulation OFDM / DSSS - Complies
) techniques
RSS210 . 12.8 MHz (802.11b) :
15.247 (a) (2) A82 (1) 6dB Bandwidth 16.6 MHz (802.11g) >500kHz Complies
. 15.6 MHz (802.11b) . .
0,
RSP100 99% Bandwidth 17.4 MHz (802.11g) Information only Complies
o7y | RSS20 Output Power o §§8d5v”;m) 1Watt, EIRPlimited | .
) A8.2(4) (multipoint systems) L Nowl to 4 Watts. P
EIRP= 501
-1.37dBm/MHz
RSS 210 Power Spectral (802.11b) .
15247(d) A82(2) Density -7.42 dB/m MHz BdBm/3kHz Complies
(802.119)
Antenna Port P
15.247(c) Ri%2510 Spurious Emissions Al LE;n(;ds;lgns <-20dBc Complies
' 30MHz — 25 GHz
. . 50.8dBuV/m 15.207 in restricted
15247()/ | RSS210 Radgﬁg;gﬁgous (34550V/m) @ bands, all others | .
15.209 A85 2483 5MHz <-20dBc P
30MHz - 25GHz (-3.2dB)

Note 1. EIRP cadculated using antenna gain of 1 dBi for the highest EIRP multi- point system
and 1 dBi for the highest EIRP point-to-point system.

GENERAL REQUIREMENTS APPLICABLE TO ALL BANDS

FCC Part 15 RSS 210 Description Measured Vaue/ Limit / Result
Section Section P Comments Requirement (margin)
) Antennas are part of the :

15.203 RF Connector PCB board N/A Complies
15109 RS78263EN Receiver spurious 35.4dBuV/m (58.7uV/m) Refer to Complies

' Ta.bI.e 1 emissions @ 12260.4MHz standard (-24.6dB)
RSSGEN AC Conducted Complies

15207 Table 2 Emissions 4550BpvV @ 0.252MHz EN55022 B (:6.24B)

Refer to MPE
calculations in Exhibit 11, | Refer to OET 65,
15i§410(7b2f§5) RSS102 o Lxposure RSS 102 declarationand | FCCPat1and | Complies
' € User Manual statements. RSS 102
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MEASUREMENT UNCERTAINTIES

SO Guide 17025 requires that an estimate of the measurement uncertainties associated with the
emissons test results be included in the report. The measurement uncertainties given below were
caculated using the approach described in CISPR 16-4-2:2003 using a coverage factor of
k=2, which gives a leve of confidence of gpproximatdy 95%. The levels were found to be
below levels of Ucigpr and therefore no adjustment of the data for measurement uncertainty is

required.
Measurement Type Frequency Range Caculated Uncertainty
(MH2) (dB)
Conducted Emissons 0.15t0 30 +24
Radiated Emissons 30 to 1000 +3.6
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EQUIPMENT UNDER TEST (EUT) DETAILS

GENERAL

The 2Wire, Inc. modd RG3800HGV-00 is a VDSL wirdess router that is designed to
wirdlessy connect to the Internet.  Since the EUT would be placed on a tabletop during
operation, the EUT was treated as tabletop equipment during testing to simulate the end-user
environment. The dectrica rating of the EUT is120/ 230 Voalts, 50/ 60 Hz, 2.9 Amps, (12V
dc outpurt).

The sample was received on February 21, 2006 and tested on February 21 and February 23,
2006. The EUT conssted of the following component(s):

Manufacturer Model Description Seria Number FCCID
2Wire 3800 HGV-B | wirdessrouter | 325114026627

OTHER EUT DETAILS

Ligt any itemsfrom the test log.

ANTENNA SYSTEM

The antenna system used with the 2Wire, Inc. mode RG3800HGV-00 conggts of one transmit
and diversity receive antennas.

ENCLOSURE

The EUT enclosure is primarily congtructed of ABS plagtic surrounding a meta shidld. It
measures gpproximately 30 cm wide by 24 cm deep by 6 cm high.

MODIFICATIONS
The EUT did not require modifications during testing in order to comply with emissons
Specifications.

LOCAL SUPPORT EQUIPMENT

Manufacturer Model Description Seria Number FCC ID
Coby CTP220 phone 324001152 -
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SUPPORT EQUIPMENT

Manufacturer Model Description Serid Number FCCID
HP NX6110 Laptop PC#1 | 36Nu54200Y8 -
Ddl Latitude Laptop PC #2 None -
Scientific Atlanta DPH548 IP over COAX 20172
EUT INTERFACE PORTS
The I/O cabling configuration during emissons testing was as follows:
Port Connected To Cable(s)
Description Shielded or Unshielded | Length(m)
AC Power AC Mains - unshielded 2.0
HPNA port laptop PC #1 serid unshielded 2.0
USB laptop PC #2 serid shielded 2.0
Cable IP over coax serid shielded coax 2.0
broadband unconnected serid unshielded -
EUT OPERATION

During emissons testing the EUT transmitting Ethernet, USB, and wirdless packets.
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TEST SITE

GENERAL INFORMATION

Find tes measurements were taken on February 21 and February 23, 2006 a the Elliott
Laboratories Open Area Test Site #2 located a 684 West Maude Avenue, Sunnyvale,

Cdifornia or 41039 Boyce Road, Fremont, California Pursuant to section 2.948 of the FCC's
Rules and section 3.3 of RSP-100, construction, cdibration, and equipment data has been filed
with the Commission.

ANSI C63.4:2003 recommends that ambient noise at the test Site be at least 6 dB below the
dlowable limits. Ambient levels are below this requirement with the exception of predictable
locd TV, radio, and mobile communications traffic. The test Ste contains separate areas for
radiated and conducted emissions testing. Considerable engineering effort has been expended to
enaure that the facilities conform to al pertinent requirements of ANSI C63.4:2003 and RSS
212.

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissions testing is performed in conformance with ANSI C63.4:2003 and RSS
212. Measurements are made with the EUT connected to the public power network through a
nomina, standardized RF impedance, which is provided by a line impedance sabilization
network, known asa LISN. A LISN isinserted in series with each current- carrying conductor
inthe EUT power cord.

RADIATED EMISSIONS CONSIDERATIONS

The FCC has determined that radiation measurements made in a shilded enclosure are not
suitable for determining levels of radiated emissons. Radiated measurements are performed in
an open fidd environment or in a semi-anechoic chamber. The test sites are maintained free of
conductive objects within the CISPR defined dlipticd area incorporated in ANS| C63.4:2003
guiddlines and meet the Normalized Site Attenuation (NSA) requirements of ANSI C63.4:2003
| RSS 212.
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MEASUREMENT INSTRUMENTATION

RECEIVER SYSTEM

An EMI receiver as specified in CISPR 16-1 is used for emissons messurements. The
receivers used can measure over the frequency range of 9 kHz up to 2000 MHz. These
receivers alow both ease of measurement and high accuracy to be achieved. The receivers have
Peak, Average, and CISPR (Quasi-pesk) detectors built into their desgn so no externd
adapters are necessary. The receiver automaticaly sets the required bandwidth for the CISPR
detector used during measurements. If the repetition frequency of the sgnal being measured is
below 20Hz, peak measurements are made in lieu of Quasi-Peak measurements.

For measurements above the frequency range of the recaivers, a spectrum anadyzer is utilized
because it provides vighility of the entire spectrum aong with the precison and versatility
required to support engineering andyss. Average measurements above 1000MHz are
performed on the spectrum andyzer usng the linear-average method with a resolution
bandwidth of 1 MHz and a video bandwidth of 10 Hz, unlessthe sgnd is pulsed in which case
the average (or video) bandwidth of the measuring instrument is reduced to onset of pulse
desengitization and then increased.

INSTRUMENT CONTROL COMPUTER

The recaivers utilize either a Rohde & Schwarz EZM Spectrum Monitor/Controller or contain
an internd Spectrum Monitor/Controller to view and convert the receiver measurements to the
field strength a an antenna or voltage developed at the LISN measurement port, which is then
compared directly with the appropriate specification limit. This provides faster, more accurate
readings by performing the conversons described under Sample Caculations within the Test
Procedures section of this report. Results are printed in a graphic and/or tabular format, as
appropriate. A persond computer is used to record al measurements made with the receivers.

The Spectrum Monitor provides a visud display of the sgnd being measured. In addition, the
controller or a personal computer run automated data collection programs which cortrol the
receivers. This provides added accuracy since dl Site correction factors, such as cable loss and
antenna factors are added autometicaly.

LINE IMPEDANCE STABILIZATION NETWORK (LISN)

Line conducted measurements utilize a fifty microhenry Line Impedance Stabilization Network
as the monitoring point. The LISN used aso contains a 250 uH CISPR adapter. This network
provides for cdibrated radio frequency noise measurements by the design of the internd low
pass and high passfilters on the EUT and measurement ports, respectively.
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POWER METER

Power measurements are made using either a power meter (typicaly with a pesk power sensor)
or as detalled in FCC KDB558074 usng a spectrum andyzer and ether the built-in channd
power measurement function or software to integrate the power over the displayed spectrum.

When using the integration method the analyzer's internd function or software account for the
equivaent noise bandwidth of the resolution bandwidth used when performing the integration.
The bandwidths, detector (peak or sample) and trace data (max held or power averaging) are
detalled in the test data When using a power averaging function the device is dther in a
continuous transmit mode or the andyzer is configured to only sweep when the trangmitter is
active to ensure that the averaging is performed over atransmit burst and not over quiet periods.

FILTERS/ATTENUATORS

Externd filters and precision attenuators are often connected between the receiving antenna or
LISN and the receiver. This diminates saturation effects and nontlinear operation due to high
amplitude trandent events.

ANTENNAS

A biconica antenna is used to cover the range from 30 MHz to 300 MHz and a log periodic
antenna is utilized from 300 MHz to 1000 MHz. Narrowband tuned dipole antennas are used
over the entire 30 to 1000 MHz range for precison measurements of field strength. Above
1000 MHz, a horn antenna is used. The antenna calibration factors are included in Ste factors
programmed into the test receivers or incorporated into the test software.

ANTENNA MAST AND EQUIPMENT TURNTABLE

The antennas used to measure the radiated eectric field strength are mounted on a non-
conductive antennamast equipped with a motor-drive to vary the antenna height.

ANSI C63.4:2003 and RSS 212 sxify that the test height above ground for table mounted
devices shal be 80 centimeters. Floor mounted equipment shall be placed on the ground plane if
the device is normaly used on a conductive floor or separated from the ground plane by
insulating materid from 3 to 12 mm if the device is normdly used on a non-conductive floor.
During radiated measurements, the EUT is positioned on a motorized turntable in conformance
with this requiremen.

INSTRUMENT CALIBRATION

All test equipment is regularly checked to ensure that performance is maintained in accordance
with the manufacturer's specifications. All antennas are cdibrated a regular intervals with
respect to tuned half-wave dipoles. An exhibit of this report contains the list of test equipment
used and cdibration information.
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TEST PROCEDURES

EUT AND CABLE PLACEMENT

The regulations require that interconnecting cables be connected to the available ports of the unit
and tha the placement of the unit and the attached cables smulate the worst case orientation
that can be expected from atypica ingtdlation, so far as practicable. To this end, the position of
the unit and associated cabling is varied within the guideines of ANSI C63.4:2003, and the
worgt-case orientation is used for find measurements.

CONDUCTED EMISSIONS

Conducted emissions are measured at the plug end of the power cord supplied with the EUT.
Excess power cord length is wrapped in a bundle between 30 and 40 centimeters in length near
the center of the cord. Preiminary measurements are made to determine the highest amplitude
emisson redive to the specification limit for dl the modes of operation. Placement of system
components and varying of cable positions are performed in each mode. A final pesk mode
scan is then performed in the position and mode for which the highest emission was noted on dl
current carrying conductors of the power cord.
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LIS LISN _/
EU AE

0.8m

RADIATED EMISSIONS

Radiated emissons measurements are performed in two phases as well. A preliminary scan of
emissonsis conducted in which dl sgnificant EUT frequencies are identified with the sysem ina
nomina configuration. At least two scans are performed from 30 MHz up to the frequency
required by the regulation specified on page 1. One or more of these is with the antenna
polarized verticdly while the one or more of these is with the antenna polarized horizontdly.
During the preiminary scans, the EUT is rotated through 360°, the antenna height is varied and
cable postions are varied to determine the highest emission rdative to the limit. Preiminary
scans may be performed in a fully anechoic chamber for the purposes of identifying the
frequencies of the highest emissons from the EUT.
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A spesker is provided in the recaver to ad in discriminating between EUT and ambient
emissons. Other methods used during the prdiminary scan for EUT emissions involve scanning
with near fiddd magnetic loops, monitoring 1/O cables with RF current clamps, and cycling
power to the EUT.

Find maximization is a phase in which the highest amplitude emissons identified in the spectra
search are viewed while the EUT azimuth angle is varied from O to 360 degrees relative to the
recaiving antenna. The azimuth, which results in the highest emission is then maintained while
varying the antenna height from one to four meters. The reault is the identification of the highest
amplitude for each of the highest peaks. Each recorded leve is corrected in the receiver using
gopropriate factors for cables, connectors, antennas, and preamplifier gain. Emissons, which
have vaues close to the specification limit may aso be measured with a tuned dipole antenna to
determine compliance.

REAR VIEW

N
\\J

AC Outlets (flush-

o

[ b~

0.8m

SIDE VIEW

Typica Test Configuration for Radiated Field Strength Measurements
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The ground plane extends beyond the ellipse defined in CISPR 16/ CISPR 22/ ANSI C63.4 and is
large enough to accommodate test distances (d) of 3m and 10m. Refer to the test datatablesfor the
actual measurement distance.

Antenna
height range

d l1to4m
EUT 44— p

0.8m¢

Test Configuration for Radiated Fidd Strength M easurements
OATS- Plan and Side Views
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o

The anechoic materials on the walls and ceiling ensure compliance with the normalized site
attenuation requirements of CISPR 16/ CISPR 22/ ANSI C63.4 for an alternate test site at the
measurement distances used.

Antenna

Floor-standing equipment is placed on the floor with insulating supports between the unit and the
ground plane.

Antenna

Test Configuration for Radiated Field Strength M easurements
Semi-Anechoic Chamber, Plan and Side Views
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CONDUCTED EMISSIONS FROM ANTENNA PORT

Direct measurements of power, bandwidth and power spectrd density are performed with the
antenna port of the EUT connected to either the power meter or spectrum andyzer via a
suitable attenuator and/or filter. These are used to ensure that the front end of the measurement
insrument is not overloaded by the fundamentd transmisson.

Spectrum
EUT Analyzer (or
_I:I_ Power Meter)
Attenuator
(optional)

Test Configuration for Antenna Port Measurements

Measurement bandwidths (video and resolution) are set in accordance with the relevant
standards and Elliott’ s test procedures for the type of radio being tested.

If a power meter is used to make output power measurements the sensor head type (peak or
average) is dated in the test data table.
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SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

The limits for conducted emissons are given in units of microvolts, and the limits for radiated
emissons are given in units of microvolts per meter a a specified test distance. Data is
measured in the logarithmic form of decibels relaive to one microvolt, or dB microvalts (dBuV).
For radiated emissions, the measured data is converted to the field strength at the antennaiin dB
microvolts per meter (dBuV/m). The results are then converted to the linear forms of uV and
uV/m for comparison to published specifications.

For reference, converting the specification limits from linear to decibe form is accomplished by
taking the base ten logarithm, then multiplying by 20. These limits in both linear and logarithmic
form are asfollows.

CONDUCTED EMISSIONS SPECIFICATION LIMITS: FCC 15.207; FCC 15.107(a), RSS GEN
The table bddow shows the limits for the emissions on the AC power line from an intentiond

radiator and arecaver.
Frequency Avgra_ge Quas_| Peak
(MH2) Limit Limit
(dBuVv) (dBuV)
Linear decrease on Linear decrease on

0.150 to 0.500 logarithmic frequency axis | logarithmic frequency axis
between 56.0 and 46.0 between 66.0 and 56.0

0.500 to 5.000 46.0 56.0
5.000 to 30.000 50.0 60.0
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GENERAL RADIATED EMISSIONS SPECIFICATION LIMITS

The table below shows the limits for the spurious emissions from transmitters that fdl in
restricted bands' (with the exception of transmitters operating under FCC Part 15 Subpart D)
and the limits for dl emissions for alow power device operating under the genera rules of RSS
210, FCC Part 15 Subpart C.

Frequency

Range (b\l/r?r:n) (dBuVL/irrrTliécD 3m)
(MH2)
0.009-0.490 |2400/F 1, @ 300m | 67.6-20*logy o(Fk ) @ 300m
0.490-1.705 |24000/Fk 4z @ 30m 87.6-20"10g1o(FKk H2 @ 30m
1.705t0 30 30 @ 30m 29.5 @ 30m
30to 88 100 @ 3m 40 @ 3m
8810 216 150 @ 3m 43.5@3m
216 to 960 200 @ 3m 46.0 @ 3m
Above 960 500 @ 3m 54.0 @ 3m

RECEIVER SPURIOUS EMISSIONS SPECIFICATION LIMITS

The table bdow shows the limits for emissons from the recaiver as detailed in FCC Part
15.109, RSS 210 table 2, RSS GEN table 1.

Frzq;sqecy Lirmit Limit
(MH2) (/m @ 3m) (dBuv/m @ 3m)
30t0 83 100 40

8810 216 150 435

216 to 960 200 46.0

Above 960 500 54.0

! Therestricted bands are detailed in FCC 15.203, RSS 210 Table 1 and RSS 310 Table 2

File R63456
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OUTPUT POWER LIMITS — DIGITAL TRANSMISSION SYSTEMS

The table below shows the limits for output power and output power dengity. Where the sgnd
bandwidth is less than 20 MHz the maximum output power is reduced to the power spectrd
dengty limit plus 10 times the log of the bandwidth (in MHz).

Operaﬂ(ra:;)equency Output Power Power Spectra Density
902 — 928 1 Watt (30 dBm) 8 dBm/3kHz
2400 — 2483.5 1 Watt (30 dBm) 8 dBm/3kHz
5725 — 5850 1 Watt (30 dBm) 8 dBm/3kHz

The maximum permitted output power is reduced by 1dB for every dB the antennagan
exceeds 6dBi. Fixed point-to-point goplications using the 5725 — 5850 MHz band are not
subject to this redtriction.

TRANSMIT MODE SPURIOUS RADIATED EMISSIONS LIMITS - FHSS and DTS SYSTEMS

The limits for unwanted (Spurious) emissons from the transmitter faling in the restricted bands
are those specified in the generd limits sections of FCC Part 15 and RSS 210. All other
unwanted (spurious) emissons shdl be a least 20dB below the level of the highest in-band
sgnd leve (30dB if the power is measured using the sample detector/power averaging method).
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SAMPLE CALCULATIONS - CONDUCTED EMISSIONS

Receiver readings are compared directly to the conducted emissions specification limit (decibel
form) asfollows

R-S=M

where:

R = Recaiver Reading in dBuV

S = Spedficaion Limit in dBuvV

M = Margin to Specification in +/- dB
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SAMPLE CALCULATIONS - RADIATED EMISSIONS

Recealver readings are compared directly to the specification limit (decibel form). The receiver
internaly corrects for cable loss, preamplifier gain, and antenna factor. The caculations are in
the reverse direction of the actud sgnd flow, thus cable loss is added and the amplifier gain is
subtracted. The Antenna Factor converts the voltage at the antenna coaxiad connector to the
field strength at the antenna dements.

A distance factor, when used for dectric field measurements above 30MHz, is caculated by
using the following formula

Fd

20*LOG10 (Dry/Dg)
where:
Fqg = DisgtanceFactorindB
Dm = Measurement Digance in meters

Dg = Specification Distance in meters

For eectric field measurements below 30MHz the extrapolation factor is ether determined by
making measurements at multiple distances or atheoreticd vaue is cadculated using the formula:

Fd = 40*LOG10 (DnyDs)
Measurement Distance is the distance at which the measurements were taken and Specification

Digance is the distance a which the specification limits are based. The antenna factor converts
the voltage at the antenna coaxia connector to the fild strength &t the antenna e ements.
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The margin of a given emission pesk rdative to the limit is caculated as follows:

Rc = Ry + Fd

M

Rc- Ls

where:
Rr = Recaver Readingin dBuvV/m
Fq = Disgtance FactorindB
Rc = Corrected Reading in dBuv/m
Ls = Spedfication LimitindBuV/m
M = MarginindB Rdativeto Spec

SAMPLE CALCULATIONS - FIELD STRENGTH TO EIRP CONVERSION

Where the radiated eectric field strength is expressed in terms of the equivadent isotropic
radiated power (eirp), or where afield strength measurement of output power is made in lieu of
adirect measurement, the following formulais used to convert between erp and field strength at
adigtance of 3m from the equipment under test:

E =1000000v 30 P microvolts per meter
3
where Pisthe erp (Waits)
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EXHIBIT 1: Test Equipment Calibration Data
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Radiated Emissions, 1000 - 26,000 MHz, 21-Feb-06

Engineer: Mehran Birgani
Manufacturer

Hewlett Packard

Hewlett Packard

Hewlett Packard

EMCO

File: T62931 (Radio).xls

Description

Microwave Preamplifier, 1-26.5GHz
High Pass filter, 3.5GHz

EMC Spectrum Analyzer 9kHz - 40 GHz, Purple

(SA40)

Horn Antenna D. Ridge 1-18 GHz (SA40 9kHZ

horn), Purple

Test Equipment (Emissions)

Model #
8449B
P/N 84300-80038

8564E (84125C)

3115

Asset # Cal Due

785
1157

1771

1779

26-Apr-06
28-Apr-06

02-Aug-06

07-Feb-07
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EXHIBIT 2: Test Measurement Data

35 Pages

File R63456 Exhibit Page 2 of 10



%Elliott

EMC Test Data

Client: 2 Wire

Job Number:

J62836

Model: 3800HGV-B Test-Log Number: | 762931
Project Manager: Mark Hill
Contact: Jeremy Muir
Emissions Spec:|FCC Part 15.247/RSS 210, Class: B
Immunity Spec: |- Environment: -

EMC Test Data

For The

2 Wire

Model

3800HGV-B

Date of Last Test: 2/21/2006

T-Log: T62931 (Radio).xls, Rev 1.0 Cover
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?EHIOJ[‘[ EMC Test Data

Client: 2 Wire Job Number: J62836
Model: | 3800HGV-B Test-Log Number: | 762931
Project Manager: Mark Hill

Contact: Jeremy Muir
Emissions Spec: FCC Part 15.247/RSS 210, EN55C Class: B
Immunity Spec:|- Environment: -

EUT INFORMATION

The following information was collected during the test sessions(s).

General Description
The EUTis a VDSL wireless router that is designed to wirelessly connect to the Internet. Since the EUT would be placed on a
tabletop during operation, the EUT was treated as tabletop equipment during testing to simulate the end-user environment.
The electrical rating of the EUT is 120 / 230 Volts, 50 / 60 Hz, 2.9 Amps, (12V dc output).

Equipment Under Test
Manufacturer Model Description Serial Number FCCID
2Wire 3800 HGV-B wireless router 325114026627

EUT Enclosure
The EUT enclosure is primarily constructed of ABS plastic surrounding a metal shield. It measures approximately 30 cm wide
by 24 cm deep by 6 cm high.

Modification History
Mod. # Test Date Modification
1 - - None

Modifications applied are assumed to be used on subsequent tests unless otherwise stated as a further modification.

T-Log: T62931 (Radio).xls, Rev 1.0 EUT Description Page 2 of 35



?EHIOJ[‘[ EMC Test Data

Client: 2 Wire Job Number: | J62836

Model:| 3800HGV-B T-Log Number: | T62931

Project Manager: Mark Hill

Contact: Jeremy Muir

Emissions Spec: FCC Part 15.247/RSS 210, EN55C Class: B
Immunity Spec: |- Environment: -

Test Configuration #1
The following information was collected during the test sessions(s).

Local Support Equipment

Manufacturer Model Description Serial Number FCCID
Coby CTP220 phone 324001152 -
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
HP NX6110 laptop PC #1 36Nu54200Y8 -
Dell Latitude laptop PC #2 none
Scientific Atlanta DPH548 IP over COAX 20172

Cabling and Ports

Port Connected To Cable(s)
Description Shielded or Unshielded Length(m)
AC Power AC Mains - unshielded 2.0
HPNA port laptop PC #1 serial unshielded 2.0
USB laptop PC #2 serial shielded 2.0
Cable IP over coax serial shielded coax 2.0
broadband unconnected serial unshielded

Note: The broadband port was not connected during testing. The manufacturer stated that these would not normally be
connected.

EUT Operation During Emissions Tests
During emissions testing the EUT transmitting ethernet, USB, and wireless packets.

T-Log: T62931 (Radio).xls, Rev 1.0 Test Configuration #1 Page 3 of 35



%Elliott

EMC Test Data

Client: 2 Wire Job Number: J62836
Model: 3800HGV-B T-Log Number: | 762931
Project Manager: Mark Hill
Contact: Jeremy Muir
Emissions Spec: FCC Part 15.247/RSS 210, EN55C Class: B
Immunity Spec: |- Environment: -

Test Configuration #2

Local Support Equipment

The following information was collected during the test sessions(s).

Manufacturer Model Description Serial Number FCCID
Coby CTP220 phone 324001152 -
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
HP NX6110 laptop PC #1 36Nu54200Y8 -
HP NX6111 laptop PC #2 CNU542018G
Dell Latitude laptop PC 3# none
Adapcom mini DSLAM mini DSLAM -
Scientific Atlanta DPH548 IP over COAX 20172
Cabling and Ports
Port Connected To Cable(s)
Description Shielded or Unshielded Length(m)
- - - unshielded -
AC Power AC Mains - unshielded 2.0
HPNA port laptop PC #1 serial unshielded 2.0
USB laptop PC #2 serial shielded 2.0
Ethernet (fo DSLAM) laptop PC #3 serial unshielded 2.0
Cable IP over coax serial shielded coax 2.0
broadband unconnected serial unshielded -

connected.

EUT Operation During Emissions Tests

During emissions testing the EUT transmitting ethernet, USB, and wireless packets.

Note: The broadband port was not connected during testing. The manufacturer stated that these would not normally be

T-Log: T62931 (Radio).xls, Rev 1.0

Test Configuration #2
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ZElliott EMC Test Data

Client: 2 Wire Job Number: J62836

T-Log Number: T62931
Model: 3800HGV-B 0g Number

Account Manager: Mark Hill

Contact: Jeremy Muir

Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A

Conducted Emissions - Power Ports

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 3/9/2006 Config. Used: 2
Test Engineer: Juan Gonzalez Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

General Test Configuration

The EUT was located on a wooden table, 40 cm from a vertical coupling plane and 80cm from the LISN. A second LISN was
used for all local support equipment.

Ambient Conditions: Temperature: 11°C
Rel. Humidity: 51 %

Summary of Results

Run # Test Performed Limit Result Margin
1 CE, AC Power,120V/60Hz EN55022 B PASS 45'5dBp(}g(?dg')2 S2MRz

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T-Log: T62931 (Radio).xls, Rev 1.0 AC CE 09-Mar-06 Page 5 of 35



ZElliott

EMC Test Data

Client: 2 Wire

Job Number: J62836

Model: 3800HGV-B

T-Log Number: T62931

Account Manager: Mark Hill

Contact: Jeremy Muir

Spec: FCC Part 15.247/RSS 210, EN55022

Class: N/A

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz
3800 W/ YM-1031AA Supply

Run #1 120% J 60Hz Line

F0.0-
63.0-
60.0-

= 55.0-
=]
ESD.D—

L 45,0

2

= 40.0-

=

< 55.0-
30,0
25.0-

z0.0-, C
0,150 1.000

Frequency (MHz)

T
10,000

I
30,001

Run #1 120% | 60Hz Meutral

F0.0-
63.0-
60.0-

= 55.0-
=
8 s0.0-

& 45.0-

2

= 40.0-

=

< 35.0-
50.0-
25.0-

z0.0-, C
0,150 1.000

Frequency (MHz)

T
10,000

I
30,001

T-Log: T62931 (Radio).xls, Rev 1.0 AC CE 09-Mar-06
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[}
@ E ||]0‘[‘[ EMC Test Data
Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
odel: 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class:|N/A
Frequency| Level AC EN55022 B Detector |Comments
MHz dBuV [ Line Limit Margin | QP/Ave
0.252 45.5 Line 51.7 6.2 Peak |Note 1
0.250 446 | Line1 51.8 -7.2 Peak [Note 1
0.375 38.3 | Line 1 48.4 -10.1 Peak |Note 1
0.188 51.5 Line 64.1 -12.6 QP
0.188 514 |Neutral| 64.1 -12.7 QP
0.314 36.6 Line 49.9 -13.3 Peak |Note 1
0.188 38.8 |Neutral| 54.1 -15.3 Average
0.188 37.8 Line 54.1 -16.3 Average
Note 1: |No QO and Avg readings taken since peak readings are more than 6dB below Avg limit

T-Log: T62931 (Radio).xls, Rev 1.0

AC CE 09-Mar-06
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ZElliott

EMC Test Data

Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
el 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class:|N/A

FCC 15.247 DTS - Power, Bandwidth and Spurious Emissions
802.11b

Test Specifics
The objective of this test session is to perform final qualification testing of the EUT with respect to the
specification listed above.

Date of Test: 2/21/2006
Test Engineer: Mehran Birgani
Test Location: SVOATS #2

Objective:

Config. Used: 1
Config Change: None
EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the

are corrected to allow for the external attenuators used.

Ambient Conditions: Temperature: 16 °C
Rel. Humidity: 29 %
Summary of Results
Run # Test Performed Limit Pass / Fail Result / Margin
1 RE, 30 - 26000 MHz FCC Part acs (35201'10‘15\%/)"‘@
Emissions In Restricted Bands| 15.209/15.247( ¢) 2488.0MHz (-3.90B)
2 6dB Bandwidth 15.247(a) Pass Refer to run
3 Output Power 15.247(b) Pass 26 dBm
4 Power Spectral Density (PSD) 15.247(d) Pass Refer to run

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements

T-Log: T62931 (Radio).xls, Rev 1.0 DTS Tests 802.11b
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@ Elliott EMC Test Data
Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
el 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class: N/A

Run #1a: Radiated Spurious Emissions, 30 - 26000 MHz. Low Channel @ 2412 MHz
Fundamental Signal Field Strength: Peak and average values measured in 1 MHz, and peak value measured in 100kHz

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
2413.933 | 106.60 H - AVG 216 14  |RB=1MHz, VB = 10Hz
2413.933 [ 109.68 H PK 216 14 |RB=VB=1MHz
2414.667 | 106.12 H PK 216 1.4  |RB=VB =100kHz
2410.367 | 104.87 V AVG 173 1.0 |RB=1MHz, VB = 10Hz
2410.367 | 107.85 V PK 173 1.0 |RB=VB=1MHz
2414167 | 104.52 V PK 173 1.0  |RB=VB =100kHz
Fundamental emission level @ 3m in 100kHz RBW:[ 106.1 | 1045
Limit for emissions outside of restricted bands: 86.1 dBuV/m Limit is -20dBc
Delta Marker - Peak 52.50 dB Delta between highest in-band and highest
Delta Marker - Average 56.50 dB
Band Edge Signal Field Strength
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
2386.462 | 50.10 H 54.0 -3.9 AVG 216 1.4
2386.262 | 57.18 H 74.0 -16.8 PK 216 1.4
Note 1:  [Calculated by subtracting the marker delta values from the fundamental field strength measurements.
Other Spurious Emissions
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m{ VH Limit Margin |Pk/QP/Avg| degrees meters
12061.19| 39.7 V 54.0 -14.4 AVG 215 1.0
12060.79 | 39.6 H 54.0 -14.4 AVG 210 1.0
4824.030 [ 37.9 H 54.0 -16.1 AVG 37 2.0
4824.050 [ 35.3 v 54.0 -18.7 AVG 340 1.2
1206119 51.3 V 74.0 -22.7 PK 215 1.0
12060.79 | 50.8 H 74.0 -23.2 PK 210 1.0
4824.030 [ 45.1 H 74.0 -28.9 PK 37 2.0
4824.050 [ 44.2 v 74.0 -29.8 PK 340 1.2
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
Note 1:
the level of the fundamental.

T-Log: T62931 (Radio).xls, Rev 1.0
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ZElliott EMC Test Data

Client: 2 Wire Job Number: J62836

T-Log Number: T62931

Model: HGV-B
odel: 3800HG Account Manager: Mark Hill

Contact: Jeremy Muir

Spec: FCC Part 15.247/RSS 210, EN55022 Class:|N/A
1z20.0- Analyzer Settings
HPE564E,EMI
110.0- CF: 2393.70 MHz
SPAM: 60,00 MHz
100.0- RE 1.000 MHz
VE 10 Hz
90.0- Detectar Sample
= AEE 30
= 50,0 - RL Offset 0.00
Sweep Time 23.0s
70.0- Ref Lvl: 120, 30080y
60,0 -
Camments
50.0- 802.11b
Pk Power = 20
40.0 -, I I i I I o Channel 1 (2412 MHz)
2364 2370 2380 2390 2400 2410 2424 Average

Freguency (MHz)

Cursor 1 z3ee.46 58.63 = & Delta Freq. 27.65 E]]i
Cursorz z41411¢ 11513 =& | peis srnplitude  56.50 Ott

.ﬁnal‘yzer Settings

1z0,0-
HPE554E, EMI
110,0- CF: 2393.70 MHz
SPAN: 60,00 MHz
100.0- RE 1.000 MHz
VE 1.000 MHz
Detector PO5S
= s0.0- At 30
= RL Offset 0.00
50,0 - Sweep Time 50,0ms
Ref Lvl: 120, 30080y
JF0.0-
0.0 Camments
' g@nz.11b
Pk Power = 20
0.0, I 1 1 | 1 1 I Channel 1 (2412 MHz)
2364 2370 2380 2390 2400 2410 2424 peak

Freguency (MHz)

Cursor 1 z3ee.2e 6s.a0 o= & Delta Freq. 27.25 E]]i
Cursorz  z413.51; 11830 =& | peis srnplitude 52,50 Ott

T-Log: T62931 (Radio).xls, Rev 1.0 DTS Tests 802.11b Page 10 of 35
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@ Elliott EMC Test Data
Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
el 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class: N/A

Run #1b: Radiated Spurious Emissions, 30 - 26000 MHz. Center Channel @ 2437 MHz

H \
Fundamental emission level @ 3m in 100kHz RBW:|  109.3 110.2
Limit for emissions outside of restricted bands: 90.17 dBuV/m
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m{ VH Limit Margin |Pk/QP/Avg| degrees meters
4873.950 | 43.2 v 54.0 -10.8 AVG 200 1.0
4873.87 [ 41.0 H 54.0 -13.1 AVG 26 1.1
7309.87 | 40.7 H 54.0 -13.3 AVG 259 1.6
12184.05| 39.9 H 54.0 -14.1 AVG 278 1.4
12185.78 | 39.8 v 54.0 -14.2 AVG 66 1.0
7312.325| 37.6 \ 54.0 -16.4 AVG 92 1.0
12184.05| 51.8 H 74.0 -22.2 PK 278 1.4
12185.78 | 50.9 \ 74.0 -23.1 PK 66 1.0
7309.87 | 50.3 H 74.0 -23.7 PK 259 1.6
7312.325| 48.6 \ 74.0 -25.4 PK 92 1.0
4873.950 | 47.4 v 74.0 -26.6 PK 200 1.0
4873.87 | 46.9 H 74.0 -27.1 PK 26 1.1

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
the level of the fundamental.

T-Log: T62931 (Radio).xls, Rev 1.0
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@ Elliott EMC Test Data
Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
el 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class: N/A

Run #1c: Radiated Spurious Emissions, 30 - 26000 MHz. High Channel @ 2462 MHz
Fundamental Signal Field Strength: Peak and average values measured in 1 MHz, and peak value measured in 100kHz

the level of the fundamental.

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
2460.400 | 106.23 V - AVG 171 1.2 |RB=1MHz, VB = 10Hz
2460.400 [ 109.25 V PK 171 1.2 |RB=VB=1MHz
2460.100 | 106.22 V PK 171 1.2 |RB=VB =100kHz
2460.400 | 106.30 H AVG 219 1.7 |RB=1MHz, VB = 10Hz
2460.400 | 109.31 H PK 219 1.7 |RB=VB=1MHz
2461.167 | 106.08 H PK 219 1.7 |RB=VB =100kHz
Fundamental emission level @ 3m in 100kHz RBW:[ 106.1 | 106.2
Limit for emissions outside of restricted bands: 86.2 dBuV/m Limit is -20dBc
Delta Marker - Peak 48.7 dB Delta between highest in-band and highest
Delta Marker - Average 56.2 dB
Band Edge Signal Field Strength
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
2488.037 | 50.13 V 54.0 -3.9 AVG 219 1.7
2490.134 | 60.64 V 74.0 -13.4 PK 219 1.7
Note 1:  [Calculated by subtracting the marker delta values from the fundamental field strength measurements.
Other Spurious Emissions
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m{ VH Limit Margin |Pk/QP/Avg| degrees meters
7387.908 | 39.1 H 54.0 -14.9 AVG 283 15
4923.897 | 386 H 54.0 -15.4 AVG 37 1.6
4923.977 37.2 V 54.0 -16.8 AVG 202 1.0
7386.850 [ 36.9 \ 54.0 -17.1 AVG 233 1.9
7387.908 | 48.7 H 74.0 -25.3 PK 283 15
7386.850 | 47.6 v 74.0 -26.4 PK 233 1.9
4923.897 [ 46.2 H 74.0 -27.9 PK 37 1.6
4923.977 | 45.3 v 74.0 -28.7 PK 202 1.0
Note 1- For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

T-Log: T62931 (Radio).xls, Rev 1.0
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Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: 3800HGV-B .
Account Manager: Mark Hill
Contact: Jeremy Muir
Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A
1z20.0- Analyzer Settings
"""""""""""""""" HPSSE4E,EMI
110.0- CF: 2450,30 MHz
SPAMN:60.00 MHz
100.0- RE 1.000 MHz
YEB 10 Hz
Deteckor Sample
= Q0.0 - Atk 30
= RL Offset 0.00
50,0 - Sweep Time 23.0s
Ref Lvl: 119, 700BUY
70.0-
0.0 Comments
' Y| T————  802.11b
Pk Power = 20
s0.0-, | I I | | | | | I | Chanrel 11 (2462 MHz)
2450 2455 2460 2465 2470 2475 2480 2485 2490 2495 2500 pyerage
Freguency (MHz)
Cursor 1 246287 115.03 = & Delta Freq.  25.16 E a
Cursorz  z4ge.03 sa.a7 B l-H& | pais srnplitude  56.17 l I lOtt
120.0- Analyzer Settings
115.0- HPE5E4E, EMI
L10.0—- CF: 2480.,30 MHz
SP&M:60,00 MHz
105.0- RE 1.000 MHz
100.0- Y6 1,000 MHz
_ Deteckor POS
= 95.0 Akt 30
& Q0.0 - RL Offset 0,00
5.0 - Sweep Time S0,0ms
- Ref Lvl: 119, 700BUY
75.0-
0.0 - Camrments
65.0— &0z.11b
Pk Power = 20
60.0-, I T | | | I i I | Channel 11 {2462 MHz)
2450 2455 2480 2465 2470 2475 2480 2485 2490 2495 2500 peak
Frequency (MHz)
Cursor 1 z463.07 117.87 = & Delta Freq. 27.05 E]] -
Cursarz  zao03 ea.zo @l-HE8r | oot Amplitude  48.67 Ott

T-Log: T62931 (Radio).xls, Rev 1.0
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ZElliott EMC Test Data

Client: 2 Wire Job Number: J62836

T-Log Number: T62931

Model: HGV-B
0del13800HG Account Manager: Mark Hill

Contact: Jeremy Muir

Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A

Run #1d: Antenna Conducted Spurious Emissions, 30 - 26000 MHz.
Refer to plots below. Scans made using RBW = VBW = 100 kHz with the limit line set at 20dB below the highest in-band signal
level.

Antenna Conducked Spurious Emissions, 30 - 26,000 MHz (802.11b - channel 1 @ 2412 MHz)
20.0-
0.o0-
&
5 -z0.0-
1)
=)
2
‘o -40.0-
=
=S
-60,0-
-80.0-0 0 0 ' v g . N C
30 100 1000 10000 26000
Frequency (MHz)
Antenna Conducked Spurious Emissions, 30 - 26,000 MHz (S02.11b - channel 6 @ 2437 MHz)
20.0-
0.0-

Amplitude (dBm)
i ra
] ]
(] (]
| |

-60.0-

G000 0 0 . Vo ' Vo g o
30 100 1000 10000 26000
Frequency (MHz)
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ZElliott EMC Test Data

Client: 2 Wire Job Number: J62836

T-Log Number: T62931
Model: HGV-B
0del13800HG Account Manager: Mark Hill

Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class: N/A

Antenna Conducked Spurious Emissions, 30 - 26,000 MHz (302.11b - channel 11 @ 2462 MHz)
20.0-

0.0-

-20.0-

-40.0-

Amplitude (dBm)

-60.0-

-50.0- ' Cooa ' v g . N C
30 100 1000 10000 26000
Frequency (MHz)

T-Log: T62931 (Radio).xls, Rev 1.0 DTS Tests 802.11b Page 15 of 35



ZElliott

EMC Test Data

Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
el 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class:|N/A

Run #2: Signal Bandwidth

Power Resolution . . Resolution . .
. Frequency (MHz , 6dB Signal Bandwidth . 99% Signal Bandwidth
Setting d Y (MHz) Bandwidth g Bandwidth g
21 2412 100 kHz 12.8 300 kHz 15.6
27 2437 100 kHz 12.2 300 kHz 15.6
12 2462 100 kHz 12.1 300 kHz 15.6
Note: [Power setting is based on PCDAC of the software and this value is for reference purposes only.
120.0- ;&nalvzer Settings
HPES64E, EMI
1i0.0- CF: 2412.00 MHz
SPAM: 30,00 MHz
100.0- RE 100 kHz
WE 100 kHz
20.0- Detector POS
= Akt 30
= 80.0- RL OFfset 0,00
Sweep Time S0.0ms
0.0~ Ref Lvl:117.300BLY
£0.0 -
Comments
s0.0- 802.11b
Pl Poweer = 20
40.0 -, i | | 1 Channel 1 (2412 MHz)
2397.0 2400.0 2405.0 2410.0 2415.0 2420.0 ' 2427.0 &dE Bandwidth
Frequency {MHz)
cursor 1 241871 11z.80 el =i G Delta Freq. 12.83 E]]i
Cursor 2 z405.88 1oe.80  l—HE | poita amplitude 6,00 Ott
120.0- ;‘-‘malvzer Settings
115.0- HPESE4E, EMI
1100 CF: 2412,00 MHz
' SPAN: 30,00 MHz
105.0- RE 300 kHz
100.0- i YE 1,000 MHz
_ 1 Detector POS
= 5.0 i AfE 30
= S0.0- i RL OFfset 0,00
85,0 - : Sweep Time 50.0ms
0.0 - ' Ref Lyvl: 120, 300ELY
75.0- I
70.0- I Camments
85 .00 - H &02.11h
: Pk Power = 20
&0.0- 1 | | i Channel 1 {2412 MHz)
2397.0 2400.0 2405.0 2410.0 2415.0 2420.0 ' 2427.0 0994, Bandwidth
Frequency (MHZ)
Cursor 1 2404.37¢ 116.80  ol—- & Delta Freq.  15.60 E]]i
cursor 2z z1a.97 onen & | pera arplitude  26.00 Ott

T-Log: T62931 (Radio).xls, Rev 1.0
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ZElliott

EMC Test Data

Client: 2 Wire

Job Number: J62836

Model: 3800HGV-B

T-Log Number: T62931
Account Manager: Mark Hill

Contact: Jeremy Muir

Spec: FCC Part 15.247/RSS 210, EN55022

Class: N/A

ﬁnalvzer Settings

120.0-
HP&ES64E, EMI
110.0- CF: 2437.00 MHz
SPAM: 30,00 MHz
100.0- RE 100 kHZ
YE 100 kHz
Deteckor POS
= 20.0- AEE 30
= RL Offset 0.00
50.0- Sweep Time 50.0ms
Ref Lyvl: 121, 70DELY
70.0-
- Comments
' g0z.11b
Pk Power = 26 dBm
s0.0-, i i | I Channel & (2437 MHz)
2422.0 2425.0 2430.0 2435.0 2440.0 2445.0 ' 2452.0 0B Bandwidth
Frequency {MHz)
Cursor 1 443,260 11g.87 el &l Delta Freq. 1218 E -
Cusorz z4stom 11287 pl-H B | pets Amplitude  6.00 l I lott
1250l _____  NENEEENNEEE SR NE RN AR AR N Analyzer Settings
120.0- T_ HP&ES64E, EMI
115.0- ' CF: 2437.00 MHz
SPAM: 30,00 MHz
110.0- RE 300 kHz
105.0- ' YE 1.000 MHz
Deteckor POS
- 1
= 100.0 I Att 30
Z  95.0- 1 FL Offset 0,00
an,n- ! Sweep Time S50.0ms
. i Ref Lyvl: 124, 50DEUY
50.0- i
75 0- i Carmrmerits
70.0 - : g0z.1 lb
H Pk Power = 26 dBm
63.0-, i i | i Channel & (2437 MHz)
2422.0 2425.0 2430.0 2435.0 2440.0 2445.0 ' 2452.0 999 Bandwidth
Frequency {MHz)
Cursor 1 2429.37¢ 12247 ol & Delta Freq. 15,60 E -
Cursor 2 244407 oe.47  pl-H B | pots Amplitude 26,00 l I lott

T-Log: T62931 (Radio).xls, Rev 1.0
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ZElliott

EMC Test Data

Cursorz 245608 10710 @l @]

Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: 3800HGV-B .
Account Manager: Mark Hill
Contact: Jeremy Muir
Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A
1z0.0- i ﬁnalvzer Settings
-------------------------- ————fe—————————o-—.  HPESE4E,EMI
110.0- CF: 462,00 MHz
SPAM: 30,00 MHz
100.0- - RE 100 kHz
i WE 100 kHz
20.0- ; Detector POS
= i Akt 20
600~ I FL Offset 0,00
: Sweep Time 50.0ms
0.0~ I Ref Lyvl: 1166008y
6010 - :
! Comments
50.0- i 502.11b
; Pk Power = 20
40.0-, I i | I Channel 11 (2462 MHz)
2447.0 2450.0 2455.0 2460.0 2465.0 2470.0 ' 2477.0 6dB Bandwidth
Frequency {MHz)
Cursor 1 24621t 11310 el & Delta Freq. 12,13

Delta Amplitude  6.00

7 Elliott

120,0- i Analyzer Settings
115.0- " HPESE4E, EMI
i10.0- 1 CF: 2462,.00 MHz
' 1 SPAN:30.00 MHz
105.0- RE 300 kHz
100.0- h YE 1.000 MHz
_ ! Detector POS
= #.0 i ALt 30
g 90.0- ; RL offset 0,00
5.0 : Sweep Time 50.0ms
0.0 ; Ref Lvl:119, FODEUY
75.0- i
1
+0.0- : Comments
65.0— ) &0z.11b
: Pk Power = Z0
60,0, i i i I Channel 11 {2462 MHz)
2447.0 2450.0 2455.0 2480.0 2465.0 2470.0 ' 2a77.0 99, Bandwidth
Frequency (MHz)
Cursor 1 245457 11687 @)= & Delta Freg.  15.60 E -
cursarz 247017 oo.a7 =& | pera armplitude 26,00 l I lott

T-Log: T62931 (Radio).xls, Rev 1.0
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ZElliott

EMC Test Data

Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
el 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class: N/A

Run #3: Output Power

Maximum antenna gain: 1 dBi
Power Res BW | Output Power "’ EIRP | Average Power "°¢*
Setting | "eeny MH2) | | dem w w dBm w
21 2412 20 0.100 0.126
27 2437 26 0.398 0.501
12 2462 20 0.100 0.126
Note: [Power setting is based on PCDAC of the software and this value is for reference purposes only.
Note 1: |Output power measured using a peak power meter
Run #4: Power Spectral Density
Power Operating Freq. @ Res BW P.S.D.
Setting | Frequency (MHz) | PPSD (dBm/3kHz)
21 2412 2411198 | 3kHz -4.88
27 2437 2438.975| 3kHz -1.37
12 2462 2461198 | 3kHz -5.20
Note: |Power setting is based on PCDAC of the software and this value is for reference purposes only.
Note 1:  |Freq. @ PPSD: Frequency of the Peak Power Spectral Density (PPSD)
Power spectral density measured using RB=3 kHz, VB=10kHz with a sweep time set to ensure a dwell time of at
Note 2:  [least 1 second per 3kHz. The measurement is made at the frequency of PPSD determined from preliminary scans
using RB=3kHz using multiple sweeps at a faster rate over the 6dB bandwidth of the signal.
4,0- T ﬁnalvzer Settings
5.0- HPE564E,EMI
CF: 2411.20 MHz
6.0~ SPAM: 300 kHz
F.0- RE 3 kHz
VB 10 kHz
8.0~ Detector POS
= -9.0- ALE 10
g io- RL Offset 0.00
! Sweep Time 100,05
11.0- Ref Lvl:-3.800BM
-12.0-
-13.0- Carnrments
~14.0- g0z.11b
Channel 1 @ 2412MHz
-15.0- | | 1 1 1 Power = 20 dBm
2411.05 2411.10 2411.15 2411.20 2411.25 2411.30 P.5.0
Frequency {MHz)
Cursar 1 241119t -4oa el &

7 Elliott

T-Log: T62931 (Radio).xls, Rev 1.0
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Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: 3800HGV-B .
Account Manager: Mark Hill
Contact: Jeremy Muir
Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A
-1.0- I .;‘-\nalvzer Settings
"""""""""""""""""""""""" HPESE4E, EMI
=20 CF: 2438.98 MHz
SPAMN:300 kHz
50— RE 3 kHz
YE 10 kHz
1 Detector POS
= h0- i At 20
o ! RL OFfset 0,00
-5.0 - : Sweep Tine 100,05
i Ref Lyl:1,500BM
-6.0- i
0 : Cormnments
o i 80z.11b
: Channel 6 @ 2437MHz
-8.0-) | | i 1 1 Power = 26 dBm
2438.83 243390  2439.95  2439.00  2439.05 2439.1% po.D
Frequency {MHz)
Cursor1 243897 -1.37 bl — @] ? E]] - t t
NI =P T =TT~ I =T To=CTa=CT T =FTO-CTI—CrT—= CTO—CTT = —CTT—CT] ﬁnalvzer Settings
.0~ HPESE4E, EMI
_ CF: 2461.09 MHz
7.0 SPAN: 300 kHz
-8.0- I RE 3 kHz
_ i WE 10 kHz
2.4 I Detector POS
= -l0.0- i Akt 10
5 _10- ! RL Offset 0,00
! : Sweep Time 100,05
-12.0- 1 Ref Lvl:-2,500BM
1
-13.0- !
~14.0- i Camrments
-15.0- i 802.11b
: Channel 11 @ 2462MHz
-l6.0-, ) | | i 1 1 Power = 20 dBm
246094 2461.00  2451.05  2461.10  2461.15  2461.20 2461.2¢ psp
Frequency {MHz)
Cursor 1 246119 517 el & @E]] - tt

T-Log: T62931 (Radio).xls, Rev 1.0
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ZElliott EMC Test Data

Client: 2 Wire Job Number: J62836

T-Log Number: T62931

Model: HGV-B
0del:3800HG Account Manager: Mark Hill

Contact: Jeremy Muir

Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A

FCC 15.247 DTS - Power, Bandwidth and Spurious Emissions

802.11g
Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 2/ 21&23 /2006 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the
spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements
are corrected to allow for the external attenuators used.

Ambient Conditions: Temperature: 16 °C
Rel. Humidity: 29 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
1 RE, 30 - 26000 MHz FCC Part acs (32%85‘15\%/)"‘@
Emissions In Restricted Bands| 15.209/15.247( ¢) 2483.5MHz (-3.24B)
2 6dB Bandwidth 15.247(a) Pass Refer to run
3 Output Power 15.247(b) Pass 26 dBm
4 Power Spectral Density (PSD) 15.247(d) Pass Refer to run

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T-Log: T62931 (Radio).xls, Rev 1.0 DTS Tests 802.11g Page 21 of 35
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@ Elliott EMC Test Data
Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
el 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class: N/A

Run #1a: Radiated Spurious Emissions, 30 - 26000 MHz. Low Channel @ 2412 MHz

Fundamental Signal Field Strength: Peak and average values measured in 1 MHz, and peak value measured in 100kHz

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
2415.233 | 101.21 V - AVG 159 1.1 |RB=1MHz, VB = 10Hz
2415.233 | 109.79 \ PK 159 1.1 |RB=VB=1MHz
2419.100 | 100.04 V PK 159 1.1 |RB=VB =100kHz
2417.600 [ 98.83 H AVG 206 1.0 |RB=1MHz, VB = 10Hz
2417.600 | 107.59 H PK 206 1.0 |RB=VB=1MHz
2414667 | 97.22 H PK 206 1.0  |RB=VB =100kHz
Fundamental emission level @ 3min 100kHz RBW:[ 972 | 100.0
Limit for emissions outside of restricted bands: 80.0 dBuV/m Limit is -20dBc
Delta Marker - Peak 46.50 dB Delta between highest in-band and highest
Delta Marker - Average 51.83 dB
Band Edge Signal Field Strength
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
2389.953| 49.38] V 54.0 -4.6 AVG 159 1.1
2389.953[ 63.29 V 74.0 -10.7 PK 159 1.1
Note 1:  [Calculated by subtracting the marker delta values from the fundamental field strength measurements.

Other Spurious Emissions

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m{ VH Limit Margin |Pk/QP/Avg| degrees meters
12062.32 | 39.0 V 54.0 -15.1 AVG 0 1.0
7235.841] 35.0 \ 54.0 -19.0 AVG 203 1.0 |Not Restriced (used restriced limits)
4822.865| 31.6 H 54.0 224 AVG 274 1.0
4826.342| 31.6 V 54.0 -22.4 AVG 238 1.0
12062.32 | 50.8 V 74.0 -23.2 PK 0 1.0
7235.841| 464 \ 74.0 -27.6 PK 203 1.0 |Not Restriced (used restriced limits)
4826.342| 437 V 74.0 -30.3 PK 238 1.0
4822.865| 42.9 H 74.0 -31.1 PK 274 1.0
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
Note 1:
the level of the fundamental.
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ZElliott EMC Test Data

Client: 2 Wire Job Number: J62836

T-Log Number: T62931
Model: 3800HGV-B 0g Number

Account Manager: Mark Hill

Contact: Jeremy Muir

Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A
110.0- .ﬁnal‘yzer Settings
HPE564E,EMI
100,0- CF: 2391.70 MHz
SPAM:&0,00 MHz
a0.0- RE 1.000 MHz
VB 10 Hz
Deteckor Sample
80.0- Atk 20

RL QOFfset 0,00
Sweep Time 23.0s
Ref Lvl: 112, Z0DBUY

DELY

J0.0-

&0.0-
0.0 Camments
' g0z2.11qg
Pk Power = 23
40,0 | i i I 1 1 channel 1 {2412 MHz)
2362 2370 2380 2390 2400 2410 2422 Average

Freguency (MHz)

Cursor 1 2389.95 55.53 =& Delta Freq. 23.76 E]]i
cursorz 241371 107,37 @B | Detta amplitude 5183 Ott

.ﬁnal‘yzer Settings

1z0,0-
HPE554E, EMI
110,0- CF: 2391.70 MHz
SPAN: 60,00 MHz
100.0- RE 1.000 MHz
VE 1.000 MHz
Detector PO5S
= Q0.0- Ak 30
= RL Offset 0.00
50,0 - Sweep Time 50,0ms
Ref Lvl: 118, 660DBUY
JF0.0-
0.0 Camments
' a0z.11qg
Pk Power = 23
=0.0-, I 1 i 1 1 [ channel 1 (2412 MHz)
2362 2370 2380 2390 2400 2410 2422 peak

Freguency (MHz)

Cursor 1 z3ao.es. 70.83 =& Delta Freq. 25.16 E]]i
cursorz 241511 117,33 @B | Delta amplitude 4650 Ott
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@ Elliott EMC Test Data
Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
el 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class: N/A

Run #1b: Radiated Spurious Emissions, 30 - 26000 MHz. Center Channel @ 2437 MHz

the level of the fundamental.

H V
Fundamental emission level @ 3m in 100kHz RBW:|  97.1 101.3
Limit for emissions outside of restricted bands: 81.3 dBuV/m
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m{ VH Limit Margin |Pk/QP/Avg| degrees meters

7311.270 | 35.9 V 54.0 -18.2 AVG 0 1.0

7311475 34.5 H 54.0 -19.5 AVG 88 1.5

4875.725[ 31.8 V 54.0 -22.2 AVG 139 1.0

4874.455 | 284 H 54.0 -25.7 AVG 309 1.0

7311.270 | 47.1 V 74.0 -26.9 PK 0 1.0

7311475 458 H 74.0 -28.2 PK 88 1.5

4875.725 [ 43.3 V 74.0 -30.8 PK 139 1.0

4874.455 | 41.6 H 74.0 -32.4 PK 309 1.0
Note 1: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
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ZElliott

EMC Test Data

Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
el 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class: N/A

Run #1c: Radiated Spurious Emissions, 30 - 26000 MHz. High Channel @ 2462 MHz
Fundamental Signal Field Strength: Peak and average values measured in 1 MHz, and peak value measured in 100kHz

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
2467.134 | 99.10 V - AVG 182 1.1 |RB=1MHz, VB = 10Hz
2467.134 | 108.08 V PK 182 1.1 |RB=VB=1MHz
2464.634 | 98.75 V PK 182 1.1 |RB=VB =100kHz
2468.834 [ 97.91 H AVG 270 2.0 [RB=1MHz, VB = 10Hz
2468.834 | 106.87 H PK 270 20 [RB=VB=1MHz
2465.300 | 97.76 H PK 270 2.0 [RB=VB=100kHz
Fundamental emission level @ 3m in 100kHz RBW:[ 978 | 9838
Limit for emissions outside of restricted bands: 78.8 dBuV/m Limit is -20dBc
Delta Marker - Peak 44.33 dB Delta between highest in-band and highest
Delta Marker - Average 48.33 dB
Band Edge Signal Field Strength
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
2483.547] 50.77] V 54.0 -3.2 AVG 182 1.1
2483.647| 63.75] V 74.0 -10.3 PK 182 1.1
Note 1:  [Calculated by subtracting the marker delta values from the fundamental field strength measurements.
Other Spurious Emissions
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m{ VH Limit Margin |Pk/QP/Avg| degrees meters
4921.542 | 32.1 V 54.0 -21.9 AVG 131 1.0
4921542 | 435 V 74.0 -30.5 PK 131 1.0
7385.550 | 35.8 V 54.0 -18.2 AVG 36 1.0
7385.550 | 46.8 v 74.0 -27.2 PK 36 1.0
4922.765[ 31.8 H 54.0 -22.2 AVG 304 1.0
4922.765 | 43.3 H 74.0 -30.7 PK 304 1.0
7385.645| 35.7 H 54.0 -18.3 AVG 167 1.0
7385.645| 47.9 H 74.0 -26.1 PK 167 1.0
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
Note 1:
the level of the fundamental.
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ZElliott

EMC Test Data

Client: 2 Wire

Job Number: J62836

Model: 3800HGV-B

T-Log Number: T62931

Account Manager: Mark Hill

Contact: Jeremy Muir

Spec: FCC Part 15.247/RSS 210, EN55022

Class: N/A

.ﬁnal‘yzer Settings

HPE564E,EMI
CF: 2431.80 MHz
SPAN: 60,00 MHz

RE 1.000 MHz
VB 10 Hz
Deteckor Sample
= AEE 20
= RL Offset 0.00
Sweep Time 23.0s
Ref Lwl: 103, 30080y
Camments
. g02.11g
Pk Power = 22,9
s0.0-, | | | | I 1 channel 11 {2462 MHz)
2452 2460 2470 2480 2400 ZE00 2512 || average
Freguency (MHz)
Cursor 1 246657 105.97 = & Delta Freq.  16.97 E a
Cursorz 248354 57.63 B l-H& | pais srnplitude 48,33 l I lOtt
1z20.0- Analyzer Settings
115.0- HPE564E,EMI
110.0- CF: 248180 MHz
' SPAM:&0,00 MHz
105.0- RE 1.000 MHz
1a0.0- VE 1.000 MHz
_ Detector PO5S
= a5.0 AEE 30
= ag.0- RL Offset 0,00
25.0 - Sweep Time 50,0ms
0.0 - Ref Lvl: 117, 97DBUY
75.0-
70.0- Camments
55.0 - g0z2.11qg
Pk Power = 22,9
&0.0 - | | | | I 1 channel 11 {2462 MHz)
2452 2460 2470 2480 2490 2500 2512 peak
Freguency (MHz)
Cursor 1 2468.57 115.47 = & Delta Freq.  15.07 E a
Cursorz  zdgaed 714 l-HEA | peis srnplitude 44,33 l I lOtt
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ZElliott EMC Test Data

Client: 2 Wire Job Number: J62836

T-Log Number: T62931

Model: HGV-B
0del13800HG Account Manager: Mark Hill

Contact: Jeremy Muir

Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A

Run #1d: Antenna Conducted Spurious Emissions, 30 - 26000 MHz.
Refer to plots below. Scans made using RBW = VBW = 100 kHz with the limit line set at 20dB below the highest in-band signal
level.

Antenna Conducked Spurious Emissions, 30 - 26,000 MHz (302,11 - channel 1 @ 2412 MHz)

20.0-

0.0-
£

B -z0.0-
b}
-
=

‘o -40.0-
=
I

-60,0 -

G000 0 0 . Vo ' Vo g o
30 100 1000 10000 26000
Frequency (MHz)
Antenna Conducked Spurious Emissions, 30 - 26,000 MHz (302,110 - channel & @ 2437 MHz)

20.0-

0.o0-
g

B -z0.0-
1)
=)
2

‘8 -40.0-
=
=y

-60,0-

-80.0-0 0 0 ' v g . N C
30 100 1000 10000 26000
Frequency (MHz)
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ZElliott EMC Test Data

Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B

0del13800HG Account Manager: Mark Hill

Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class:

N/A

Antenna Conducked Spurious Emissions, 30 - 26,000 MHz (802,119 - channel 11 @ 2462 MHz)

20.0-

0.0-

-20.0-

-40.0 -

Amplitude (dBm)

-60.0-

-S0.0- o ' Vo g o
30 100 1000 10000 26000

Frequency (MHz)
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@ E ||]0‘[‘[ EMC Test Data
Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: 3800HGV-B
Account Manager: Mark Hill
Contact: Jeremy Muir
Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A
Run #2: Signal Bandwidth
Power Resolution . . Resolution . .
Frequency (MH 6dB Signal Bandwidth 99% Signal Bandwidth
Setting | | reueney MH2) 1o dwicth Y Wdth | g andwidtn| 220 9 W
20 2412 100 kHz 16.6 300 kHz 174
11 2437 100 kHz 16.6 300 kHz 174
23 2462 100 kHz 16.5 300 kHz 17.1
Note: [Power setting is based on PCDAC of the software and this value is for reference purposes only.
110.0- ¥ ;'-\nalvzer Settings
HPESE4E, EMI
195.0- CF: 2437.00 MHz
SPAMN:Z5.00 MHz
100.0- RE 100 kHz
Y¥E 100 kHz
95.0- H Detectar POS
= - Atk 20
zZ 00,0 - i RL Sffset 0.00
1 Sweep Time 50.0ms
85.0- ! Ref Lvl:111.60DEUY
50.0 - i
: _omments
75.0- i 802,110
: Pk Power = Z&
F0.0- 1 1 1 1 channel 1 (2437 MHz)
2424.5 2430.0 2435.0 2440.0 2445,0 2443.5 6B Bandwidth
Frequency (MHz)
Cursor 1 z445.42. 109.93 =& Delta Freq.  16.60 E]]i
Cursor 2 2428.82¢ 103,93 E‘_*‘iﬂ Delta Amplitude 600 Ott
1z0.0- ;&nalvzer Settings
——————— HPES64E, EMI
115.0- CF: 2437.00 MHz
SPAM: 25,00 MHz
110.0- RE 300 kHz
YE 1,000 MHz
105.0 - Detectar POS
=] Atk 30
z 100.0- RL Offset 0,00
Sweep Time S0.0ms
95.0- Ref Lvl: 117 Q00BN
o0.0 -
Camrmeants
B5.0- g0z.11g
Pk Power = 26
&0.0- | | 1 1 channel 1 {2437 MHz)
2424.5 2430.0 2435.0 2440.0 2445.0 2449.5 209, Bandwidth
Frequency (MHz)
Cursor 1 z4zg.as 116.57  l—- & Delta Freq. 17.40 E]]i
Cursarz  zaas.oa o057l & | pera amplitude 26,00 Ott
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Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: 3800HGV-B .
Account Manager: Mark Hill
Contact: Jeremy Muir
Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A
110.0- i ﬁnalvzer Settings
1
e e HPaSE4E, EMI
105.0 CF: 241200 MHz
100.0- SPAM: 25,00 MHz
RE 100 kHz
95.0- WE 100 kHz
Deteckor POS
= 90,0 - Akt 20
= ! RL Cffset 0.00
§5.0- : Sweep Time 50.0ms
— I Ref Lvl: 109, 200EUY
1
_ 1
5.0 : Comments
70.0- : 802.11g
- Pk Power = 22,9
B3.0-, i | I I channel 1 (2412 MHzZ)
2399.5 2405.0 2410.0 2415.0 2420.0 2424.5 6d6 Bandwidth
Frequency {MHz)
Cursor 1 z4z0.3% 10623 el &l Delta Freq. 16,56 E -
cursorz 240382 10023 | @l-idBe | Deita ampitude 6.00 ]]10tt
115.0- ;ﬂxnalvzer Settings
HPESE4E, EMI
110.0- CF: 241200 MHz
SPAM:Z5.00 MHz
105.0 - RE 300 kHZ
YE 1.000 MHz
Deteckor POS
= 100.0- Akt 20
D RL OFfset 0.00
95.0 - Sweep Time S0.0ms
Ref Lvl: 114, Z0DBUY
90.0-
_— Zamments
' 602,119
Pk Power = 22,9
80.0- | | | 1 channel 1 (2412 MHz)
23995 2405.0 2410,0 2415.0 2420.0 2424.5 20%, Bandwidth
Frequency (MHz)
Cursor 1 2403.44 11345 4l &l Delta Fregq. 17.40 E]] -
cursor 2 ze20.64 g7.45 BB | Delta ampitude  26.00 Ott

T-Log: T62931 (Radio).xls, Rev 1.0 DTS Tests 802.11g

Page 30 of 35



ZElliott

EMC Test Data

Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: 3800HGV-B .
Account Manager: Mark Hill
Contact: Jeremy Muir
Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A
ﬁnalvzer Settings
HPaSE4E, EMI
CF: 2461.50 MHz
SPAM: 25,00 MHz
RE 100 kHz
WE 100 kHz
Deteckor POS
= Akt 20
= RL Offset 0.00
Sweep Time 50.0ms
Ref Lvl: 109, 200EUY
Comments
802,119
Pk Power = 22,9
N 1 1 1 1 channel 11 {2462 MHz)
2449.3 2455.0 2460.0 2465.0 2470.0 2474.3 6dB Bandwidth
Frequency {MHz)
Cursor 1 2470.390 10646 4l &l Delta Freq. 16,47 E -
Cursorz 245301 10048 l-HBe] | pelta amplitude .00 l I lott
115.0- ;ﬂxnalvzer Settings
HPESE4E, EMI
11n0.0- CF: 2461,60 MHz
SPAM:Z5.00 MHz
105.0- RE 300 kHz
YE 1.000 MHz
100.0- Detector POS
= Akt 20
z 95.0 - RL Offsek 0,00
Sweep Time S0.0ms
90.0- Ref Lvl: 114, 500BUY
g5.0-
Zamments
B0.0- 502.119
Pk Power = 22,9
75.0- 1 1 1 1 channel 11 {2462 MHz)
24493 2455.0 2460.0 2465.0 2470.0 2474.3 20%, Bandwidth
Frequency (MHz)
Cursor 1 2453.56: 11297 el &l Delta Freq. 17.10 E -
Cursor 2 z470.06: 86.97  l=d&d | peta amplitude  26.00 l I lott
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ZElliott

EMC Test Data

Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
el 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class: N/A

Run #3: Output Power

Maximum antenna gain: 1 dBi
Power Res BW | Output Power "’ EIRP | Average Power ""¢*
Setting | "eeny MH2) | | dem w w dBm w
20 2412 23 0.200 0.251
11 2437 26 0.398 0.501
23 2462 23 0.200 0.251
Note: [Power setting is based on PCDAC of the software and this value is for reference purposes only.
Note 1: |Output power measured using a peak power meter
Run #4: Power Spectral Density
Power Operating Freq. @ Res BW P.S.D.
Setting | Frequency (MHz) | PPSD (dBm/3kHz)
20 2412 2409.196 | 3kHz -10.05
11 2437 2435.072| 3kHz -1.42
23 2462 2463.225 | 3kHz -9.25
Note: |Power setting is based on PCDAC of the software and this value is for reference purposes only.
Note 1:  |Freq. @ PPSD: Frequency of the Peak Power Spectral Density (PPSD)
Power spectral density measured using RB=3 kHz, VB=10kHz with a sweep time set to ensure a dwell time of at
Note 2:  [least 1 second per 3kHz. The measurement is made at the frequency of PPSD determined from preliminary scans
using RB=3kHz using multiple sweeps at a faster rate over the 6dB bandwidth of the signal.
-10.0- .;‘-\nalvzer Settings
HPE564E,EMI
-11.0- CF: 2409, 18 MHz
SPAN: 300 kHz
-1z.0- ] RB 3 kHz
I WE 10 kHz
-13.0- ! Detector POS
= ; Atk 10
& -l4.0- i RL Offset 0.00
i Sweep Time 100.0s
-15.0- . Ref Lvl:-9.3008M
-16.0- i
I Cormnrnerts
-17.0- i 802.11g
: Channel 1 @ 2412MHz
-18.0-, | | | 1 1 1 1 Power = 23 dBm
2409.03 2409,10  2409.15  2409.20  2409.25 2409.3% p SO
Frequency (MHz)
Cursar 1 240919 -10.05 bl =i &

7 Elliott
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Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: 3800HGV-B .
Account Manager: Mark Hill
Contact: Jeremy Muir
Spec: FCC Part 15.247/RSS 210, EN55022 Class: N/A
ﬁnalvzer Settings
HFS554E,EMI
CF: 243515 MHz
SPAM: 300 kHz
RE 3 kHz
1 WE 10 kHz
: Detector POS
= i &tk 10
o } FL Offset 0,00
: Sweep Time 100,05
i Ref Lvl:-5,500BM
i
} Comments
i 802.11g
} Channel & @ 2437MHz
-15.0-, ) | ! i I 1 Power = 26 dBm
2435.00 2435.05 243510  2435.15 243520 243525 243530 pop
Frequency {MHz)
Cursar 1 zazsor 74z el=H G @E]] - t t
-9.0- .;‘-\nalvzer Settings
-10.0- HPE564E,EMI
' CF: 2453.21 MHz
11.0- SPAN: 300 kHz
RE 3 kHz
-12.0- YE 10 kHz
Detector POS
= -13.0- Atk 10
o RL Offset 0,00
-14.0- Sweep Time 100,05
15.0- Ref Lvl:-5,5006M
-18.0- Corments
-17.0- G02.11g
Channel 11 @ 2462MHz
-15.0-, ) | | | 1 1 Power = 23 dBm
2463.06 2463.10 246315 2463.20  2463.25 2463.30 2463.3t p5.D
Frequency (MHz)
Cursar 1 zasszze 925 4bl=HE- ? E]] - t t
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ZElliott EMC Test Data

Client: 2 Wire Job Number: J62836

T-Log Number: T62931

Model: HGV-B
0del13800HG Account Manager: Mark Hill

Contact: Jeremy Muir

Spec: FCC Part 15.247/RSS 210, EN55022 Class: B

Radiated Emissions

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 2/24/2006 Config. Used: 1
Test Engineer: Jay Dickinson Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing.
The test distance and extrapolation factor (if used) are detailed under each run description.

Note, preliminary testing indicates that the emissions were maximized by orientation of the EUT and elevation of the
measurement antenna. Maximized testing indicated that the emissions were maximized by orientation of the EUT, elevation of
the measurement antenna, and manipulation of the EUT's interface cables.

Note, for testing above 1 GHz, the FCC specifies the limit as an average measurement. In addition, the FCC states that the
peak reading of any emission above 1 GHz, can not exceed the average limit by more than 20 dB.

Ambient Conditions: Temperature: 15 °C
Rel. Humidity: 58 %

Summary of Results

Run # Test Performed Limit Result Margin
35.4dBpVim

IC RSS-210 Pass (58.7uVim) @
12260.4MHz (-18.6dB)

RE, 1000 - 13,000 MHz,
Receiver Emissions

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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[}
@ F] |]0‘[‘[ EMC Test Data
Client: 2 Wire Job Number: J62836
T-Log Number: T62931
Model: HGV-B
odel 3800HG Account Manager: Mark Hill
Contact: Jeremy Muir
Spec:| FCC Part 15.247/RSS 210, EN55022 Class: B

Run #1: Rx Spurious Emissions Middle Channel 2437 MHz.

Frequency Range Test Distance Limit Distance Extrapolation Factor
4800-14000 MHz 3 3 0

Frequency | Level Pol RSS-210 Rx Detector [ Azimuth Height |Comments

MHz dBuV/im|{ VH Limit Margin |Pk/QP/Avg| degrees | meters

12260.360 | 354 H 54.0 -18.6 AVG 1 1.0

12259.530 | 354 v 54.0 -18.6 AVG 1 1.0

7336.485 | 33.9 H 54.0 -20.1 AVG 1 1.0

7336.060 | 33.8 v 54.0 -20.2 AVG 1 1.0

4872.995 | 29.7 \ 54.0 -24.3 AVG 0 1.0

4873.665 | 29.6 H 54.0 -24.4 AVG 0 1.0

12259.530 | 47.2 \ 74.0 -26.8 PK 1 1.0

12260.360 | 47.0 H 74.0 -27.0 PK 1 1.0

7336.485 | 45.2 H 74.0 -28.8 PK 1 1.0

7336.060 | 44.6 \ 74.0 -29.4 PK 1 1.0

4873.665 | 416 H 74.0 -32.4 PK 0 1.0

4872.995 | 41.1 \ 74.0 -32.9 PK 0 1.0
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: March 30, 2006

EXHIBIT 3: Photographs of Test Configurations
4 Pages
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: March 30, 2006

EXHIBIT 4: Proposed FCC ID Label & Label Location
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: March 30, 2006

EXHIBIT 5: Detailed Photographs
of 2Wire, Inc. Model RG3800HGV-00Construction

5 Pages
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: March 30, 2006

EXHIBIT 6: Operator's Manual
for 2Wire, Inc. Model RG3800HGV-00

82 Pages
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: March 30, 2006

EXHIBIT 7: Block Diagram
of 2Wire, Inc. Model RG3800HGV-00

1 Page

File R63456 Exhibit Page 7 of 10



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: March 30, 2006

EXHIBIT 8: Schematic Diagrams
for 2Wire, Inc. Model RG3800HGV-00

55 Pages
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: March 30, 2006

EXHIBIT 9: Theory of Operation
for 2Wire, Inc. Model RG3800HGV-00

2 Pages
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: March 30, 2006

EXHIBIT 10: RF Exposure Information

2 Pages
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