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1 GENERAL INFORMATION

1.1 Product Description

a) Typeof EUT : Wirdess VOIP

b) Trade Name :Nortel / Alcatd / Thomson/ AT&T / NTT

c) Mode No. : WiFi VOIP Phone

d) Power Supply . 1/P. 100-120V ac,47-63Hz; O/P: +5.0Vdc,2.0A

1.2 Characteristics of Device

Thisis awirdess VOIP phone handset with 2 line LCD display. The phone is designed for office
or home Applications where generd calling capabilities are required. The VOIP phone can be
ingdled in a 802.11b wirdess LAN. It is enabled to communicate with generd SIP IP phone,
gateways, or voice Endpoints.

1.3 Test Methodology

For Wirdless VOIP Phone handset, both conducted and radiated emissions were performed
according to the procedures illustrated in ANSI C63.4 (2001) and for processing gan
measurement is according to FCC Public Notice. Other required measurements were illustrated in
Separate sections of this test report for details.

1.4 Test Facility

The open area test Site and conducted measurement facility used to collect the radiated data is
located on the roof top of Building a No. 34, Lin 5, Ding Fu Tsun, Linkou Hsang, Taipe Hsen,
Taiwan 244, R.O.C.
This ste has been fully described in a report submitted to your office, and accepted in a letter
dated Feb. 10, 2000.
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2 PROVISIONSAPPLICABLE

2.1 Definition

Unintentional radiator:

A device that intentiondly generates and radio frequency energy for use within the device, or that
sends radio frequency sgnds by conduction to associated equipment via connecting wiring, but
which is not intended to emit RF energy by radiation or induction.

Class A Digitd Device
A digita device which is marketed for use in commercia or business environment; exclusve of a
device which is market for use by the genera public, or which isintended to be used in the home.

Class B Digitd Device:

A digitd device which is marketed for use in a residentid environmert notwithstanding use in a
commercid, busness of indugtrid environment. Example of such devices that are marketed for the
generd public.

Note : A manufacturer may aso quaify a device intended to be marketed in a commercid, business,
or indugtria environment as a Class B digita device, and in fact is encouraged to do so,
provided the device complies with the technical specifications for a Class B Digita Device,
In the event that a particular type of device has been found to repeatedly cause harmful
interference to radio communicetions, the Commission may classfy such adigital device as
aClass B Digita Device, Regardless of its intended use.

Intentional radiator:
A devicethat intentiondly generates and emits radio frequency energy by radiation or induction.

Rev. No 2.0
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2.2 Requirement for Compliance

(1) Conducted Emission Requirement

Except for Class A digita devices, for equpment that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto the
AC power line on any frequency or frequencies within the band 150kHz to 30MHz shdl not
exceed the limits in the following table, as measured using a 50pH/50 ohms line impedance
Sabilization network (L1SN). Compliance with the provisons of this paragraph shal be based
on the measurement of the radio frequency voltage between each power line and ground at
the power termind. The lower limit gpplies a the band edges.

Frequency Quas Peak Average
MHz dBp V dBu V
0.15-05 66-56* 56-46*
0.5-5.0 56 46
5.0-30.0 60 50

* Decreases with the logarithm of the frequency

(2) Radiated Emisson Requirement

For unintentional device, according to 815.109(a), except for Class A digitd devices, the field
grength of radiated emissons from unintentiond radiators a a distance of 3 meters shdl not
exceed the following vaues:

Frequency Distance Radiated Radiated
MHz Meters dBu V/m M Vim
30-88 3 40.0 100
88 - 216 3 43.5 150
216 - 960 3 46.0 200
Above 960 3 54.0 500

For intentiona device, according to 815.209(a), the generd requirement of field strength of
radiated emissons from intentiona radiators at a distance of 3 meters shall not exceed the
above table.

(3) Antenna Requirement

For intentiona device, according to §15.203, an intentiond radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shdl be used with the device,
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(4) Bandwidth Requirement

According to 15.247(a)(2), systems using digital modulation techniques may operate in the 902
- 928 MHz, 2400 - 24835 MHz, and 5725 - 5850 MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz.

(5) Output Power Requirement

For direct sequence system, according to 15.247(b)(3), the maximum pesak output power of
the transmitter shal not exceed 1 Wait.

According to 15.247(b)(4), except as shown in paragraphs (b)(4)(i), (ii), and (iii) of this section,
if transmitting antennas of directiona gain greater than 6 dBi are used, the peak output power
from the intentiond radiator shal be reduced below the stated vaues in paragraphs (b)(1),

(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directiond gain

of the antenna exceeds 6 dBi.

According to 15.247(b)(4)(i), systems operating in the 2400-2483.5 MHz band that are used
exdusvey for fixed, point-to-point operations may employ trangmitting antennas with
directiona gain greater than 6 dBi provided the maximum pesk output power of the intentiona
radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6
dBi.

(6) 100 kHz Bandwidth of Frequency Band Edges Requirement

According to 15.247(c), if any 100 kHz bandwidth outside these frequency bands, the radio
frequency power that is produced by the modulation products of the spreading sequence, the
information sequence and the carrier frequency shdl be ether a least 20 dB below that in any
100 kHz bandwidth within the band that contains the highest level of the desired power or shdl
not exceed the genera levels specified in 815.209(a), whichever results in the lesser attenuation.

(7) Power Density Requirement

According to 15.247(d), for direct sequence systems, the transmitted power density averaged
over any 1 second interva shall not be greeter than 8 dBm in any 3 kHz bandwidth within these
bands.

Rev. No 2.0
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2.3 Restricted Bands of Operation

Only spurious emissions are permitted in any of the frequency bands listed below :

MHz MHz MHz GHz
0.090 - 0.110 16.42-16.423 399.9-410 45-5.15
0.495 - 0.505 ** 16.69475 - 16.69525 608-614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475 - 156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2655-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3360-4400 Above 38.6
13.36-13.41

** - Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz

2.4 Labeling Requirement

The device shdl bear the following statement in a congpicuous location on the device :

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions : (1) This device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired opertion.
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2.5 User Information

The users manud or indruction manud for an intentiona or unintentiona radiator shdl caution the
user that changes or modifications not expresdy approved by the party responsible for compliance
could void the user's authority to operate the equipment.

For a Class B digitd device or peripherd, the ingtructions furnished the user shdl include the
following or amilar satement, placed in a prominent location in the text of the manud.

The Federd Communications Commisson Radio Frequency Interference Statement includes the
following paragraph.

This equipment has been tested and found to comply with the limits for a Class B Digitd Device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
agang harmful interference in aresidentia ingalation.

This equipment generates, uses and can radiate radio frequency energy and, if not ingtalled and used
in accordance with the ingtruction may cause harmful interference to radio communication. However,
there is no guarantee that interference will not occur in a particular ingalation.

If this equipment does cause harmful interference to radio or televison reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

-- Reorient or relocate the receiving antenna.

-- Increase the separation between the equipment and receiver.

-- Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

-- Consault the dedler or an experienced radio / TV technician for help.
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3. SYSTEM TEST CONFIGURATION

3.1 Justification

For both radiated and conducted emissions below 1 GHz, the system was configured for testing in a
typica fashion as a customer would normdly useit. The peripherds other than EUT were connected
in normaly standing by Stuation. Measurement was performed under the condition that acomputer
program was exercised to Smulate data communication of EUT, and the transmission rate was st
to maximum alowed by EUT. Three highest emissons were verified with varying placement of the
trangmitting antenna connected to EUT to maximize the emisson from EUT.

For conducted emissions, only measured on TX and RX operation, for the digita circuits portion
aso function normaly whenever TX or RX is operated. For radiated emissons, whichever RF
channd is operated, the digita circuits function identically. As the reason, messurement of radiated
emissonsfrom digita circuitsisonly performed with channd 7 by tranamitting mode.

During the preliminary test, the worse case is the antenna with a cable, and data presented in this
test report just shows the worse case.

3.2 Devicesfor Tested System

Device Manufacture Model /FCCID. CableDescription
WirelessVOIP* TECOM CO., WiFi VOIP Phone/  1.8m Unshidled AC Adaptor power
LTD. D6XWIFIVOIPHS  cord

Remark “*” means equipment under test.

Rev. No 2.0
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4 RADIATED EMISSION MEASUREMENT

4.1 Applicable Standard

For unintentiond radiator, the radiated emission shdl comply with § 15.109(a).
For intentional radiators, according to 8 15.247 (a), operaion under this provison is limited to

frequency topping and direct sequence spread spectrum, and the out band emission shall be
comply with 8 15.247 (c)

4.2 Measurement Procedure

A. Preliminary Measurement For Portable Devices

For portable devices, the following procedure was performed to determine the maximum emisson
axisof EUT:

1. With the recelving antennais H polarization, rotate the EUT in turns with three orthogond axes
to determine the axis of maximum emisson.

2. With the recaiving antennais V polarization, rotate the EUT in turns with three orthogond axes
to determine the axis of maximum emisson.

3. Compare the results derived from above two steps. So, the axis of maximum emisson from
EUT was determined and the configuration was used to perform the find measurement.

B. Final M easurement

1. Setup the configuration per figure 1 and 2 for frequencies measured below and above 1 GHz
respectively. Turn on EUT and make sure that it isin normd function.

2. For emission frequencies measured below 1 GHz, a pre-scan is peformed in a shielded
chamber to determine the accurate frequencies of higher emissons will be checked on a open
test dte. As the same purpose, for emission frequencies measured above 1 GHz, a pre-scan
aso be performed with a1 meter measuring distance before final test.

3. For emission frequencies measured below and above 1 GHz, set the spectrum anadlyzer on a
100 kHz and 1 MHz resolution bandwidth respectively for each frequency measured in step 2.

4. The search antennais to be raised and lowered over a range from 1 to 4 meters in horizontaly
polarized orientation. Pogtion the highness when the highest vaue is indicated on spectrum
andyzer, then change the orientation of EUT on test table over arangefrom 0 to 360 with
a gpeed as dow as possble, and keep the azimuth that highest emission is indicated on the
pectrum anayzer. Vay the antenna podtion again and record the highest value as a find
reading. A RF test receiver is aso used to confirm emissons measured.

5. Repeat step 4 until al frequencies need to be measured were complete,
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6. Repeat step 5 with search antennaiin vertica polarized orientations.

7. Check the three frequencies of highest emisson with varying the placement of cables (if any)
associated with EUT to obtain the worse case and record the result.

Figure 1 : Frequencies measured below 1 GHz configuration
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Figure 2 : Frequencies measured above 1 GHz configuration
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4.3 Measuring Instrument

The following instrument are used for radiated emissions measurement:

Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Adventest R3271 11/09/2004
RF Test Receiver Rohde & Schwarz ESVS 30 08/09/2004
Horn Antenna EMCO 3115 05/28/2004
Horn Antenna EMCO 3116 03/10/2005
Log periodic Antenna EMCO 3146 12/22/2004
Biconicd Antenna EMCO 3110B 11/05/2004
Preamplifier Hewlett-Packard 8449B 07/22/2004
Preamplifier Hewlett- Packard 8447D 02/19/2005
Spectrum Analyzer Hewlett-Packard 8564E 07/23/2004
Bilog Antenna Schaffner CBL6111C 01/15/2005

Measuring ingrument setup in measured frequency band when specified detector function isused :

Frequency Band Insrument Function Resolution Video
(MH2) bandwidth Bandwidth
30 to 1000 RF Test Receiver Quasi-Peak 120 kHz N/A
Spectrum Analyzer Peak 100 kHz 100 kHz
Above 1000 Spectrum Analyzer Peak 1 MHz 1 MHz
Spectrum Analyzer Average 1 MHz 10 Hz

Rev. No 2.0
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4.4 Radiated Emission Data

44.1 RF Portion
a) Channd 01

Operation Mode

: Recalving /Trangmitting

Fundamenta Frequency : 2412 MHz ( Loca Frequency

Test Date : Feb. 22, 2004

Temperature : 20

Sheet 11 of 33Sheets
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: 2412 MHz)

Humidity : 65 %

Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.

H v | | e ) o g,
(MHz) Peak Ave Peak  Ave | Corr. (m)
2412.000 — | -3.0 — | 74.0| 54.0
4824.000 2.6 — | 74.0| 54.0
7236.000 5.8 — | 74.0]| 54.0
9648.000 7.3 74.0| 54.0
12060.000 9.2 74.0| 54.0
4824.128 | 41.2 - | 423 2.6 | 449 74.0| 54.0 9.1 15 39
7236.000 5.8 74.0| 54.0
9647.872 7.3 — | 74.0| 54.0
12059.744 9.2 — | 74.0| 54.0
14471.616 — | 116 — | 74.0| 54.0
16883.488 — | 121 — | 74.0| 54.0
19295.360 8.8 74.0| 54.0
21707.232 9.8 74.0| 54.0
24119.104 — | 104 - | 74.0| 54.0

Note :

1. Item of margin shown in above table refer to average limit.

2. It isconsidered that the results of average comply with average limit when

measuring data with a peak function detector meet the average limit. Mark “***”
means that Peak result is meet average limit.
3. Remark “ ---" means that the emissions level istoo low to be measured.
4. Item* Margin” referred to Average limit while there is only peak result.

5. The expanded uncertainty of the radiated emission testsis 3.53 dB.

6. Remark “*” means the receiving local frequency and the harmonics.
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b) Channel 06
Operation Mode - Recaiving / Tranamitting
Fundamenta Frequency : 2437 MHz ( Locd Frequency : 2437 MHz)
Test Date : Feb. 22, 2004 Temperature : 20 Humidity : 65 %
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
: A RN N R D A
(MHz) Peak Ave Peak  Ave | Corr. (m)
2437.000 2.9 — | 74.0| 54.0
4874.000 2.7 — | 74.0| 54.0
7311.000 5.9 — | 74.0| 54.0
9748.000 7.3 — | 74.0| 54.0
12185.000 9.3 — | 740 54.0
4874.056 | 41.8 — | 41.6 2.7 | 445 — | 740 54.0| -95 1.5 79
7311.000 5.9 — | 740 54.0
9647.872 7.3 — | 740 54.0
12059.744 9.2 — | 74.0| 54.0
14471.616 — | 11.6 — | 74.0| 54.0
16883.488 — | 121 — | 74.0| 54.0
19295.360 8.8 — | 740 54.0
21707.232 9.8 — | 740 54.0
24119.104 — | 104 — | 740 54.0
Note :

1. Item of margin shown in above table refer to average limit.

2. It isconsidered that the results of average comply with average limit when
measuring data with a peak function detector meet the average limit. Mark “***”
means that Peak result is meet average limit.

3. Remark “ ---" means that the emissions level istoo low to be measured.

4. [tem“Margin” referred to Average limit while there is only peak result.

5. The expanded uncertainty of the radiated emission testsis 3.53 dB.
6. Remark “*” means the receiving local frequency and the harmonics.
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¢) Channd 11
Operation Mode - Recaiving / Tranamitting
Fundamenta Frequency : 2462 MHz ( Locd Frequency : 2462 MHz)
Test Date : Feb. 22, 2004 Temperature : 20 Humidity : 65 %
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
: I N NG R D e A
(MHz) Peak Ave Peak  Ave | Corr. (m)
2462.000 2.8 — | 74.0| 54.0
4924.000 2.8 — | 74.0| 54.0
7386.000 6.0 — | 74.0| 54.0
9848.000 7.3 — | 74.0| 54.0
12310.000 9.3 — | 740 54.0
4924.136 | 42.3 — | 41.9 2.8 | 45.1 — | 740| 540 -89 1.1| 104
7386.000 6.0 — | 740 54.0
9847.864 7.3 — | 740 54.0
12309.728 9.3 — | 74.0| 54.0
14771.592 — | 115 — | 74.0| 54.0
17233.456 — | 143 — | 74.0| 54.0
19695.320 8.5 — | 740 54.0
22157.184 — | 10.0 — | 740 54.0
24619.048 — | 10.9 — | 740 54.0
Note :

1. Item of margin shown in above table refer to average limit.

2. It isconsidered that the results of average comply with average limit when
measuring data with a peak function detector meet the average limit. Mark “***”
means that Peak result is meet average limit.

3. Remark “ ---" means that the emissions level istoo low to be measured.

4. I[tem“Margin” referred to Average limit while there is only peak result.

5. The expanded uncertainty of the radiated emission testsis 3.53 dB.
6. Remark “*” means the receiving local frequency and the harmonics.
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4.4.2 Radiated Eimssion of Restricted bands

Sheet 14 of 33Sheets
FCC ID.: DEBXWIFIVOIPHS

Test Date : Feb. 22, 2004 Temperature : 20 Humidity : 65 %
Operation Mode :CH 01 Restricted Frequency band: 2310MHz — 2390MHz
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
(dBuV/m) (dBuVv/m) (dB) Deg. .
H v (dB) Peak Ave | Peak Ave. (Deg.) High
(MHz) Peak Ave Peak  Ave | Corr. (m)
2388.640 42.8 44.1 -3.1 41.0 74.0 54.0 | -13.0 94 1.2
Operation Mode :CH 11 Restricted Frequency band: 2483.5M Hz — 2500M Hz
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
(dBuV/m) (dBuVv/m) (dB) Deg. .
H v (dB) Peak Ave | Peak Ave. (Deg.) High
(MHz) Peak Ave Peak  Ave | Caorr. (m)
2486.210 43.6 44.2 -2.8 41.4 74.0 54.0| -12.6 264 1.3
Note :

1. Item of margin shown in above table refer to average limit.
2. It isconsidered that the results of average comply with average limit when
measuring data with a peak function detector meet the average limit. Mark “***”
means that Peak result is meet average limit.
3. Remark “ ---" means that the emissions level istoo low to be measured.
4. Item* Margin” referred to Average limit while thereis only peak result.

5. The expanded uncertainty of the radiated emission testsis 3.53 dB.
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4.4.3 Other Emission

a) Emisson frequenciesbelow 1 GHz

1. Operation Mode: Charging and Standby

Test Date : Feb. 22, 2004 Temperature : 20 Humidity : 65 %

Frequency | Ant-Pol| Meter Corrected | Result Limit Margin | Table |Ant. High
Reading Factor @3m @3m (dB) | Degree (m)
(MHz) H/V (dBuV) (dB) (dBuV/m) [ (dBuV/m) (Deg.)

128.820 V 48.6 -11.4 37.2 43.5 -6.3 36 1.0
132.870 V 48.3 -11.3 37.0 43.5 -6.5 42 1.0
142.320 V 47.6 -10.6 37.0 43.5 -6.5 79 1.0
174.720 H 46.4 -9.0 37.4 43.5 -6.1 108 2.0
449.100 V 45.8 -5.6 40.2 46.0 -5.8 57 1.6
748.710 \Y 41.5 -0.3 41.2 46.0 -4.8 63 2.1

2. Operation Mode: On Line

Test Date : Feb. 22, 2004 Temperature : 20 Humidity : 65 %
Frequency | Ant-Pol [ Meter Corrected | Result Limit Margin | Table [|Ant. High

Reading Factor @3m @3m (dB) | Degree (m)
(MH2z) H/V (dBuVv) (dB) (dBuV/m) | (dBuV/m) (Deg.)
142.320 V 43.0 -10.6 32.4 43.5 -11.1 93 1.0
156.090 V 38.9 -9.7 29.2 43.5 | -14.3 114 1.0
174.720 H 39.4 -9.0 30.4 43.5 -13.1 188 2.5
206.580 H 36.9 -6.7 30.2 43.5 | -13.3 196 2.0
748.010 V 36.7 -0.3 36.4 46.0 -9.6 104 1.8
806.120 V 35.3 0.9 36.2 46.0 -9.8 92 1.9
Note :
1. Remark “ ---" means that the emissions level is too low to be measured.

2. The expanded uncertainty of the radiated emission testsis 3.53 dB.

b) Emission frequencies above 1 GHz

Radiated emission frequencies above 1 GHz to 25 GHz were too low to be measured
with a pre-amplifier of 35 dB.

Rev. No 2.0



ETC Report No. : ET93R-02-061-01

Sheet 16 of 33Sheets
FCC ID.: DEBXWIFIVOIPHS

4.5 Field Strength Calculation

The fidld strength is cdculated by adding the Antenna Factor, High Pass Filter Loss(if used) and

Cable Loss, and subtracting the Amplifier Gain (if any) from the measured reading. The basc
equation caculation isasfollows:

Result = Reading + Corrected Factor
where

Corrected Factor = Antenna FACTOR + Cable Loss + High Pass Filter Loss- Amplifier Gain
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4.6 Photos of Radiation Measuring Setup
Please see Exhibit-F-Setup Photos
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Please see Exhibit-F-Setup_Photos
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5 CONDUCTED EMISSION MEASUREMENT

5.1 Standard Applicable

For unintentiond and intentiona device, Line Conducted Emission Limits are in accordance to §
15.107(a) and 815.207(a) respectively. Both Limits are identical specification.

5.2 Measurement Procedure

1. Setup the configuration per figure 3.

2. A preliminary scan with a spectrum monitor is performed to identify the frequency of emission
that has the highest amplitude relative to the limit by operating the EUT in sdlected modes of
operation, typica cable postions, and with atypica system configuration.

3. Record the 6 or 8 highest emissons relative to the limit.

4. Measure each frequency obtained from step 3 by a test recelver set on quas peak detector
function, and then record the accuracy frequency and emission level. If dl emissons measured
in the specified band are attenuated more than 20 dB from the limit, this step would be ignored,
and the peak detector function would be used.

5. Confirm the highest three emissions with variation of the EUT cable configuration and record the
find data

6. Repesat dl above procedures on measuring each operation mode of EUT.

Figure 3 : Conducted emissions measurement configuration

Vertical Reference
Ground Plane

/ Test Receiver

oﬂﬂl:ll:l
oooo o

et ©

EUT
{ ] [ ]

€9
LISN ™~

Reference Ground Plane
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5.3 Conducted Emission Data

Operation Mode : Charging and Stand by

Sheet 20 of 33Sheets
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Test Date . Feb. 22, 2004 Temperature : 20 Humidity : 65 %
Freg. Meter Reading Factor Limit Result
(dBuv) (dBpv) (dBpv)
Q.PVadue AVG. Vdue Q.P | AVG Q.PVdue AVG. Vdue
(MH2) N L1 N L1 | (dB) | Vdue | VAue | N L1 N L1
0150 | 311 | 534 | ---- | ---- 02 | 66.0 | 56.0 | 31.3 | 536 | ---- | ----
0169 | 283 | 368 | ---- | ---- 02 | 650 | 550 | 285 | 370 | ---- | ----
0185 | 268 | 388 | ---- | ---- 02 | 643 | 543 | 270 | 390 | ---- | ----
0200 | 224 | 471 | ---- | ---- 02 | 636 | 536 | 226 | 473 | ---- | ----
0302 | 222 | 343 | ---- | ---- 03 | 602 | 50.2 | 225 | 346 | ---- | ----
0337 | 216 | 29.7 | ---- | ---- 03 | 593 | 493 | 219 | 300 | ---- | ----

5.4 Result Data Calculation

The result data is caculated by adding the LISN Factor to the measured reading. The basic

equation with asample caculation is as follows:

RESULT = READING + LISN FACTOR

Assume areceiver reading of 22.5 dBp V isobtained, and LISN Factor is 0.1 dB, then the total

of disturbance voltageis 22.6 dBu V.

RESULT =225+0.1=226dBuy V
Levd inp V = Common Antilogarithm([(22.6 dBy V)/20]
=1348py V
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5.5 Conducted M easurement Equipment

The following test equipment are used during the conducted test .

Equipment Manufacturer Model No. Next Cal. Due
EMI Test Receiver Rohde and Schwarz ESCS 30 12/01/2004
Line Impedance Rohde and Schwarz ESH2-Z5 09/20/2004
Stabilization network
Line Impedance Kyoritsu KNW-407 12/24/2004
Stabilization network
Monitor IBM EX4 N.C.R.
Printer HP L aserJet 1000 N.C.R.
Shielded Room Riken N.C.R.
Computer Acer Veriton 7500G N.C.R.
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5.6 Photos of Conduction Measuring Setup
Please see Exhibit-F-Setup_Photos
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6 ANTENNA REQUIREMENT

6.1 Standard Applicable

Sheet 23 of 33Sheets
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For intentiona device, according to 815.203, an intentiond radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shal be used with the device.

According to 15.247(b)(4), except as shown in paragraphs (b)(4)(i), (i), and (iii) of this section, if
transmitting antennas of directiona gain greater than 6 dBi are used, the peak 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 directiona gain of the antenna

exceeds 6 dBi.

According to 15.247(b)(4)(i), systems operating in the 2400-2483.5 MHz band that are used
exdusvdy for fixed, point-to-point operations may employ tranamitting antennas with directiona
gain greater than 6 dBi provided the maximum pesk output power of the intentiond radiator is
reduced by 1 dB for every 3 dB that the directiona gain of the antenna exceeds 6 dBi.

6.2 Antenna Construction and Directional Gain

The EUT uses a PIFA antenna with 2.44dBi antenna agin. Please see condraction Photos Of

Exhibit B for detalls.

Antennatype

Antenna Gain(dBi)

PIFA

2.44
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7 EMISSION BANDWIDTH MEASUREMENT

7.1 Standard Applicable

According to 15.247(a)(2), systems using digital modulation techniques may operate in the 902 -

928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The minimum 6 dB bandwidth
ghdl be at least 500 kHz.

7.2 Measurement Procedure

1. Check the cdibration of the measuring instrument using ether an interna cdibrator or a known
signd from an externd generator.

2. Pogtion the EUT as shown in figure 4 without connection to measurement instrument. Turn on
the EUT and connect it to measurement instrument. Then set it to any one convenient frequency
within its operating range. Set areference level on the measuring instrument equad to the highest
peak value.

3. Mesasure the frequency difference of two frequencies that were attenuated 6 dB from the
reference level. Record the frequency difference as the emission bandwidth.

4. Repest above procedures until al frequencies measured were complete.

Figure 4: Emisson bandwidth measurement configuration.

trum
EUT ipealc u
nalyzer
20 dB _/
Attenuator

7.3 Measurement Equipment

Equipment M anufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett- Packard 8564E 07/21/2004
Attenuator Weinsche Engineering 1 N/A
Plotter Hewlett- Packard 7440A N/A
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7.4 Measurement Data

Test Date . Feb. 22, 2004 Temperature : 20

a Chand 01 :6dB EmissonBandwidthis 11.42 MHz
b) Channd 06 :6dB EmissonBandwidthis 11.42 MHz
c) Chand 11 :6dB EmissonBandwidthis 11.42 MHz

Note: 1. Please see appendix 2 for Plotted Data

Sheet 25 of 33Sheets
FCC ID.: DEBXWIFIVOIPHS

Humidity: 65 %

2. The expanded uncertainty of the emission bandwidth testsis 1500Hz.
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8 OUTPUT POWER MEASUREMENT

8.1 Standard Applicable

For direct sequence system, according to 15.247(b)(3), the maximum peak output power of the
transmitter shal not exceed 1 Wait.

According to 15.247(b)(4), except as shown in paragraphs (b)(4)(i), (ii), and (iii) of this section, if
transmitting antennas of directiona gain greater than 6 dBi are used, the peak output power from
the intentiona radiator shal be reduced below the stated vaues in paragraphs (b)(1), (b)(2), and
(b)(3) of this section, as appropriate, by the amount in dB that the directiona gain of the antenna
exceeds 6 dBi.

According to 15.247(b)(4)(i), systems operating in the 2400-2483.5 MHz band that are used
exdusivdy for fixed, point-to-point operations may employ tranamitting antennas with directiona
gain greater than 6 dBi provided the maximum pesk output power of the intentiond radiator is
reduced by 1 dB for every 3 dB that the directiona gain of the antenna exceeds 6 dBi.

8.2 Measurement Procedure

1. Check the cdibration of the measuring instrument using ether an internd calibrator or a known
sgnd from an externa generator.

2. Pogtion the EUT as shown in figure 5 without connection to measurement insrument. Turn on
the EUT and connect its antenna termina to measurement instrument via alow loss cable. Then
St it to any one measured frequency within its operating range and make sure the insrument is
operated in itslinear range.

3. Set RBW of spectrum analyzer to 1 MHz and VBW = RBW.

4. Use channd power function and record the level displayed.
5. Repeat above procedures until al frequencies measured were complete.

Figure 5: Output power and measurement configuration.

EUT ipealctrum
Attenuator nalyzer
8.3 Measurement Equipment
Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett- Packard 8564E 07/21/2004
Attenuator Weinsche Engineering 1 N/A
Plotter Hewlett- Packard 7440A N/A
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8.4 Measurement Data

Test Date . Feb. 22, 2004 Temperatue : 20 Humidity: 65 %

a  Channd 01 : Output Peak Power is13.3dBmor 21.380mwW
b) Channd 06 : Output Peask Power is12.8 dBmor 19.055mwW
c) Channd 11 : Output Peak Poweris12.1 dBmor 16.218mwW

Note : 1. Please see appendix 3 for Plotted Data
2. The expanded uncertainty of the output power testsis 2dB.
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9 100 kHz BANDWIDTH OF BAND EDGESMEASUREMENT

9.1 Standard Applicable

According to 15.247(c), if any 100 kHz bandwidth outside these frequency bands, the radio
frequency power that is produced by the modulation products of the spreading sequence, the
information sequence and the carrier frequency shdl be ether at least 20 dB below that in any
100 kHz bandwidth within the band that contains the highest level of the desired power or il
not exceed the generd levels specified in §815.209(a), whichever resultsin the lesser attenuation.

9.2 Measurement Procedure

1. Check the cdlibration of the measuring insrument using either an interna cdibrator or a known
sgnd from an externd generator.

2. Pogtion the EUT as shown in figure 5 without connection to measurement instrument. Turn on
the EUT and connect its antenna termina to measurement instrument via a low loss cable. Then
st it to any one measured frequency within its operating range and make sure the ingrument is
operated in itslinear range.

3. Set both RBW of spectrum analyzer to 100kHz and VBW = RBW with a convenient frequency
span including 100kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and et it as a reference level. Plot
the graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

9.3 Measurement Equipment

Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett-Packard 8564E 07/21/2004
Attenuator Weinschel Enginesring 1 N/A
Plotter Hewlett- Packard 7440A N/A
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9.4 Measurement Data

Test Date . Feb. 22, 2004 Temperature : 20 Humidity: 65 %

a  Lower Band Edge : maximum vaue is—40.33 dBm that is attenuated more than 20 dB
b)  Upper Band Edge : maximum vadue is—55.00 dBm that is attenuated more than 20 dB

Note: 1. Please see appendix 4 for Plotted Data
2. The expanded uncertainty of the 100 khz bandwidth of band edgestestsis 2dB.
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10 POWER DENSITY MEASUREMENT

10.1 Standard Applicable

According to 15.247(d), for direct sequence systems, the transmitted power density averaged
over any 1 second interval shdl not be greater than 8 dBm in any 3 kHz bandwidth within these
bands.

10.2 Measurement Procedure

1. Check the cdibration of the measuring instrument using ether an internd cdibrator or a known
sgnd from an externa generator.

2. Pogtion the EUT as shown in figure 4 without connection to measurement instrument. Turn on
the EUT and connect its antenna termina to measurement instrument via a low loss cable. Then
st EUT to any one measured frequency within its operating range and make sure the instrument
is operated in its linear range.

3. Adjust the center frequency of spectrum anayzer on highest level gppearing on spectra display
within a 300 kHz frequency span.

4. Set the spectrum andyzer on a 3 kHz resolution bandwidth and 100 kHz video bandwidth as
well as max hold function.

5. Repeat above procedures until all measured frequencies were complete.

10.3 Measurement Equipment

Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett-Packard 8564E 07/21/2004
Attenuator Weinschel Engineering 1 N/A
Plotter Hewlett- Packard 7440A N/A
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10.4 Measurement Data

Test Date . Feb. 22, 2004 Temperature : 20 Humidity: 65 %

a Chand 01 : Maximun Power Dendty of 3 kHz Bandwidth is—12.17 dBm
b) Channd 06 : Maximun Power Densty of 3 kHz Bandwidthis—11.83 dBm
¢) Chand 11 : Maximun Power Dengty of 3 kHz Bandwidth is—15.00 dBm

Note: 1. Please see appendix 5 for Plotted Data
2. The expanded uncertainty of the power density testsis 2dB.
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11. OUT-OF-BAND CONDUCTED EMISSION MEASUREMENT

11.1 Standard Applicable

According to 15.247(c), in any 100 kHz bandwidth outsde the frequency band n which the
spread spectrum or digitally modulated intentiond radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either an
RF conducted or aradiated measurement. Attenuation below the genera limits specified in Section
15.209(a) is not required.

11.2 Measurement Procedure

1. Check the cdlibration of the measuring instrument using either an interna cdibrator or a known
signd from an externd generator.

2. Pogtion the EUT as shown in figure 4 without connection to measurement instrument. Turn on
the EUT and connect its antenna terminal to measurement instrument via alow loss cable. Then
St it to any one measured frequency within its operating range and make sure the insrument is
operated in itslinear range.

3. Use the following spectrum andlyzer settings:

Span = wide enough to capture the pesk leve of the in-band emission and al spurious
emissons (eg., harmonics) from the lowest frequency generated in the EUT up
through the 10th harmonic. Typically, severd plots are required to cover this entire
span.

RBW = 100 kHz

VBW 3 RBW

Sweep = auto

Detector function = peak

Trace = max hold.

4. Allow the trace to stabilize. Set the marker on the peak of any spurious emisson recorded. Plot
the result on the screen of spectrum andyzer.

5. Repest above procedures until al measured frequencies were complete.

11.3 Measurement Equipment

Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett- Packard 8564E 07/21/2004
Attenuator Weinsche Engineering 1 N/A
Plotter Hewlett-Packard 7440A N/A
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11.4 Measurement Data

Modd : CH Low
Test Date . Feb. 22, 2004 Temperature : 20 Humidity: 65 %

a) 1GHzto5 GHz frequency band: All emissons are attenuated more than 20dB from the

carrier.
b) 5 GHzto 25 GHz frequency band: All emissions are attenuated more than 20dB from the

carier.

Mode : CH Middle
Test Date . Feb. 22, 2004 Temperature : 20 Humidity: 65 %

a) 1GHzto5 GHz frequency band: All emissions are atenuated more than 20dB from the

carier.
b) 5 GHzto 25 GHz frequency band: All emissions are attenuated more than 20dB from the
carier.
Mode : CH High
Test Date . Feb. 22, 2004 Temperature : 20 Humidity: 65 %

¢) 1GHzto5 GHz frequency band: All emissions are atenuated more than 20dB from the

carrier.
d) 5 GHzto 25 GHz frequency band: All emissions are attenuated more than 20dB from the

carrier

Note : 1. Please see appendix 6 for Plotted Data
2. The expanded uncertainty of the out-of-band conducted emission testsis 2dB.
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Appendix 1 : Ploted Datas of Power Line Conducted Emissions
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CONDUCTION EMISSION TEST

Peak Value

Manuf:

CHARGING AND STAND BY

Cp Cond

Cperator:

Test Spec:
Comment:

QF

1sec

Datecton

Firal Measurement:

Meas Time:

Peaks:

2548

Ace Margin:

30.0

1000

1.0

015

MHz
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CONDUCTION EMISSION TEST

Peak Value

fdanuf:

CHARGING AND ETAND BY

Tast Spac.
Comment:

Opearatar:

Op Cond:

L1

QP

izec

X

Datector:

Final Measurement;

Meas Time:

Peaks:

25 dB

Acc Margin:

ap

aBpv

fHz
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Appendix 2 : Ploted Datas of Emissions Bandwidth
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