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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Section 1. Summary of Test Results

General

All measurements are traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with Part 15, Subpart C, Paragraph 15.247 for Frequency Hopping Spread Spectrum
devices. Radiated tests were conducted is accordance with ANSI C63.4-2001. Radiated
emissions are made on an open area test site. A description of the test facility is on file with the
FCC.

THIS TEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE
TEST SPECIFICATIONS HAVE BEEN MADE.
See “ Summary of Test Data”.

L

TESTED BY: DATE: 17 August 2004
Daxesh Thakker, Wireless Test Engineer

g /j
= AA
“-\/)’J/u—\ A

TESTED BY: DATE: 17 August 2004
Kevin Carr, EMC/EMI/Wireless Specialist

Nemko Canada Inc. authorizes the above named company to reproduce this report provided it is reproduced in its entirety and for use by the
company’s employees only.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third
parties. Nemko Canada Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or actions

based on this report.

This report applies only to the items tested.
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Summary Of Test Data
Name Of Test Para. No. Result
Powerline Conducted Emissions 15.207(a) Complied
Channel Separation 15.247(a)(1) Complied
Time of Occupancy 15.247(a)(1)(iii) Complied
20 dB Occupied Bandwidth 15.247(a)(1) Complied
Number of Hopping Channels 15.247(a)(1)(iii) Complied
Peak Power Output 15.247(b)(1) Complied
Spurious Emissions (Antenna Conducted) 15.247(c) N/A
Spurious Emissions (Radiated) 15.247(c) Complied

Footnotes For N/A’s: No Access port

Test Conditions:

Indoor Temperature: 21°C
Humidity: 30 %
Aug 9, 2004 Outdoor Temperature: 20° C

Humidity: 54 %

Additional Note: This report is intended to support a class II permissive change as dictated
by the client

This submission is for Reassessment as a Class Il Permissive Change. Please
refer the following information provided by the customer.

The Base & the Handset have been tested fully and all new results are used in this report.

It is a new model AT&T E2135 which is a series of E2115 and E2125 with Base speakerphone
and internal ITAD WDCT cordless phone. It is a 2.4GHz (both HS & Base) FHSS phone. The
RF module is same as VTech ev2625 (Nemko project no. 3W07081) or AT&T E2115 (Nemko
digital emission project # 4w(07871).

Below is differences between E2135 & ev2625 (E2115):

(1) Handset

Same RF module, antenna, and ant. matching with E2115 HS, and a little bit modification of the
HS layout with an intercom key and HS Baseband circuit is almost same.

(2) Base

Same RF module with the HS but the Ant., ant matching, baseband circuit and layout is new.
Base with speakerphone and internal ITAD.

The original FCC ID # of the Nemko project report 3W07081 is EW780-5312-00.
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Nemko Canada Inc.

FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Section 2. General Equipment Specification

Manufacturer:

Model No.:

Serial No.:

Date Received In Laboratory:

Nemko Identification No.:

Frequency Range:

Modulation
Tunable Bands:
Number of Channels:

Min. Channel Spacing:

Emissions Designator:

User Frequency Adjustment:

Rated Output Power:

Base
Handset

Base
Handset

Base
Handset

VTech (Dongguan) Electronics and
Communications Ltd.

Xia Ling Bei Management Zone,
Liaobu, Dongguan, guangdong,
China 523411

AT&T E2135

None

June 16, 2004

3,4,5,9,11

BS TX-RX  2401.056 - 2482.272 MHz
HS TX-RX  2401.056 - 2482.272 MHz

GFSK
1
17

870 KHz
867 KHz

660KF1D
630KF1D

None

20.67 dBm (0.116W)
20.57 dBm (0.114W)
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Section 3. Power line Conducted Emissions

Para. No.: 15.207 (a)

| Test Performed By: Daxesh Thakker Date of Test: July 6, 2004 |

Minimum Standard

Limits For Conducted Disturbance At The Mains Ports Of Class B

Frequency Range MHz Limits dB(uV) Result
Quasi-Peak Average
0.15 t0 0.50 66 to 56 56 to 46
0.5t0 5 56 46 Complies
5to 30 60 50
Note:

1. The lower limit shall apply at the transition frequency.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 to 0.50MHz.

Test Results: Complied

Measurement Data: See attached graph(s).
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Powerline Conducted Emission Plots

Startkieq MH2) CISPR 22 AC Mains Emissions, Phase
0150
Stop Freq (MHz) i Peak Detector Used, Average Limit Shown (Class A=Red, Class B=Blue)
40500 ]
REW 80-
siokHz E
VBW il
g :
23U kHz e
Attenuation r———t |
Mo dB e e B e
Temp [l::lll Humidity (%) 585 TS FRTIE WW LWW“'M\M"'“'JWWWW Hrrl et
22 10 dBuY 40- £ L i g LT LR .
30-
204
Test Voltage 195
120 VAC, 60Hz
. 0-
Time 3
2:53:54 PM ad oo oo
0150 0175 0200 0225 0250 0275 0300 0325 0350 0375 0400 0425 0450 0475 0500
Date M/DfY . - F M1
e Project number Tested By File
Cable Set AWO08258 Daxesh Thakker cispr-phase-low
) 2
L[SN Comments Clear Write
) EMCOFA0DISAE o nn =
Limiter
) FADDDS7S Quit Without
Spectrum Analyzer Saving
o) Fe001309 -
Start Freq [MHz) CISPR 22 AC Mains Emissions, Neutral
0150
Stop Freq [MHz) i Peak Detector Used, Average Limit Shown (Class A-Red, Class B=Blue)
0500 ;
RBW B0-=
5 -
Si0kHz .
vBWw -
g _
B0 kHz o0’ |
Altenuation B——l |
E = AP R o s
=10 dB 50 bl L Lo S PR SO ey ] F—- E—
Temp (C) Humidity (%) : ! d [ A ARl 8 b et g
dBu¥ 40 | ¥
22 30 7
30-
20-
Test Voltage 195
120 VAC, 60Hz
. 0-
Time 3
2:58:52 PM B e b b D i L il il Ll i
0150 0175 0200 025 0250 0275 0300 0325 0350 20375 0400 0425 0450 0475 0500
Da‘e MIDN Frequency [MHz]
HHE Project number  Tested By File
Cable Set AWDB258 Daxesh Thakker cispr-Neutral-low
d 2
] Comments Clear Write
o) EMCOFADDISS oo =
Limiter
) FADDDS7S Quit Without
Spectrum Analpzer Havng
o Feoo1309 -

Page 7 of 45



Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Set-up
Photo:
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Section 4. Channel Separation

Para. No.: 15.247 (a)(1)

| Test Performed By: Daxesh Thakker Date of Test: July 5, 2004 |
Test Results: Complied
Measurement Data: Channel Separation:

Base: 870kHz
Handset: 867 kHz
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS

PROJECT NO.: 4W08258, Issue 2
EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Channel Separation Plots:
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Section 5. Number of Hopping Channels

Para. No.: 15.247(a)(1)(iii)

| Test Performed By: Daxesh Thakker Date of Test: July 8, 2004 |
Test Results: Complied
Measurement Data: Number of Hopping Frequencies:

Base: 17

Handset:17
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Nemko Canada Inc.

FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Number of Hopping Channel Plots:
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Nemko Canada Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO.: 4W08258, Issue 2
EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Section 6. Time of Occupancy

Para. No.: 15.247 (a)(1)(iii)

| Test Performed By: Daxesh Thakker Date of Test: July 5, 2004 |
Test Results: Complied
Measurement Data: Maximum Dwell Time On Any Channel:

See Plots.

Base: 146.88 mS

Handset: 148.32mS:
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Nemko Canada Inc.

FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Time Of Occupancy Plots.
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone
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180 * 0.816 = 146.88ms
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Nemko Canada Inc.

FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Handset
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Section 7. Occupied Bandwidth

Para. No.: 15.247 (a)(1))

| Test Performed By: Daxesh Thakker Date of Test: July 5, 2004 |
Test Results: Complied
Measurement Data: See attached plots.

Base:

99%: 660 KHz

20 dB: 687 KHz

Handset

99%: 630 KHz

20 dB: 667 KHz
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Nemko Canada Inc.

FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO.: 4W08258, Issue 2

EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Occupied Bandwidth Plots:
Base — Low Channel
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Nemko Canada Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO.: 4W08258, Issue 2
EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone
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Nemko Canada Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO.: 4W08258, Issue 2
EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone
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Nemko Canada Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO.: 4W08258, Issue 2
EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone
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Nemko Canada Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO.: 4W08258, Issue 2
EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Handset — Mid. Channel
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CEMTER 2.4416873GH= SPAM 1.948MH=z
*¥FRBW 30kH=z LB 38kH=z ¥5WP 188 m=
ATTEM 1@dB aMEKRE 1. 16dB
REL 9¥.8dBplJ 1A8d B~ B30k H=
4008268
Handset
J\ ,(\ ~ id. channel
OCCIYRPIED Bl he¥i 99% Occ. BW
%0C{ 35] @@ ,N v "'qg ’

0 IE20 [Br HE /j \\
"

N .
Wil i

CEMTER Z2.441673GH=

SPAM 2. 88BMHz
¥REW Z@kH=z VBW ZB@kH=z

¥SWF 188ms
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Handset — High Channel

ATTEM 18dE afkR . 34dB

REL 9¥.8dBplJ 18d B~ EEZkH=
AWOE255
Handset
/\1 ;N]V‘ln _ High channel
j’\f Y vy 1;\ 20 dB BYW
i \
{1 A k!
P4 lia%
it /\{ M Y
R ey
CEMTER Z2.482317GH=z SPAM 2. @8EMH=z
¥REW ZBkH=z LUBMW 38k H=z ¥SWFP 1B8@ms
ATTEM 1B8dE AMERE . GEAJE
REL 9¥.8dBplJ 18d B~ EZ7kHz
AWOE255
Handset
ﬁ.\ (W\ln n High channel
QCCWUPIED Bl pav LT 99% Occ. BWY
Z0CTC 99 B8[ AX

DTEze ?kHﬁ: ( \ R
_/ Y a4
o !

CEMTER Z2.482317GH=z

SPAM 2. 88BMHz
¥REW Z@kH=z VBW ZB@kH=z

¥SWF 188ms
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Section 8. Peak Power Output

Para. No.: 15.247 (b)(1)

Test Performed By: Daxesh Thakker Date of Test: July 7, 2004,
Kevin Carr Aug. 9, 2004
Test Results: Complies. The maximum peak power output of the transmitter is

P = {E’R*/30G} where

E,V/imtr @ 3m | R, mtr G
Base 0.623 3 1
Handset 0.616 3 1

Base =0.1167W, 20.67dBm
Handset = 0.114W, 20.57dBm

The Base Station was tested at +/- 15% of AC line voltage. The
received level did not change.

The Handset was tested with a fresh battery. The handset was also
tested with and without the headset attached. Worst case results
have been reported.

This EUT was searched in 3 orthogonal axes to determine worst-
case emissions.

Measurement Data: Detachable antenna? |:| Yes |E No

If yes, state the type of non-standard connector used at the antenna
port:

Directional Gain of Antenna: 0 dBi or 1 Numeric.
Base (worst Case)
Field Strength: 115.9 dBuV/m @ 3m or 0.623 V/m @ 3m.

Handset (worst Case)
Field Strength: 115.8 dBuV/m @ 3m or 0.616 V/m @ 3m.
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Radiated Disturbance Test Data:

Test Date: July 7, 2004

Engineer’s Name: Daxesh Thakker

Base Station fundamental

Tested as per (Table Top/Floor Standing): Table Top

Test Distance (meters): 3 || Range: 1
Freq. Ant. Pol. RCVD Ant. Factor Amp. Gain Cable Field Strength
(MHz) V/H Signal (dB) (dB) Loss (dB) (dBuV/m)
(dBuV)
2441.6200 Horn2 \ 81.7 28.9 N/A 53 115.9
2441.6200 Horn2 H 75.5 28.9 N/A 53 109.7
2401.1500 Horn2 \Y 79.0 28.9 N/A 4.8 112.7
2401.1500 Horn2 H 74.5 28.9 N/A 4.8 108.2
2482.2720 Horn2 \ 79.8 28.9 N/A 5.9 114.6
2482.2720 Horn2 H 74.3 28.9 N/A 5.9 109.1

Note 1: Antenna Legend: BC = Biconical, BL = Bilog, LP = Log-Periodic, Horn = Horn, ED = EMCO Dipole

Note 2: Detector Legend: Q-Peak = 120 kHz RBW, Average = 1.0 MHz RBW

Notes:

Measurement Receiver = H.P.8565E, RBW = 1MHz

Test Date: July 7, 2004, Aug. 9, 2004

Engineer’s Name: Daxesh Thakker, Kevin Carr

Handset fundamental

Tested as per (Table Top/Floor Standing): Table Top

Test Distance (meters): 3 || Range: 1
Freq. Ant. Pol. RCVD Ant. Factor Amp. Gain Cable Field Strength
(MHz) V/H Signal (dB) (dB) Loss (dB) (dBpV/m)
(dBuVv)
2441.6200 Horn2 \Y 81.6 28.9 N/A 53 115.8
2441.6200 Horn2 H 78.3 28.9 N/A 53 112.6
2401.1500 Horn2 \ 81.6 28.9 N/A 4.8 1153
2401.1500 Horn2 H 79.7 28.9 N/A 4.8 1134
2482.2720 Horn2 \Y 80.7 28.9 N/A 5.9 115.5
2482.2720 Horn2 H 79.5 28.9 N/A 5.9 114.3

Note 1: Antenna Legend: BC = Biconical, BL = Bilog, LP = Log-Periodic, Horn = Horn, ED = EMCO Dipole

Note 2: Detector Legend: Q-Peak = 120 kHz RBW, Average = 1.0 MHz RBW

Notes:

Measurement Receiver = H.P.8565E, RBW = 1MHz

Aug. 9, 2004 environmental conditions see pg.4
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Section 9. Spurious Emissions (Radiated)

Para. No.: 15.247 (¢)

Test Performed By: Daxesh Thakker Date of Test: July 8,9, 15 & 16 2004
Kevin Carr Aug. 9, 2004
Test Results: Complied.

The worst-case emission level is 41.9 dBuV/m @ 3m at
179.713MHz. This is 1.6 dB below the specification limit.

Measurement Data: See attached table.

This EUT was searched in 3 orthogonal axes to determine worst-
case emissions. The Handset was tested with a fresh battery. The
handset was also tested with and without the headset attached.
Worst case results have been reported.

Duty Cycle Calculation:
Base: 20Log{(10 X 0.805mS)/100} =-21.93dB, max. allowed —20 dB.
Handset: 20Log{(10X 0.761)/100} = -22.38dB, max. allowed —20 dB.
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Radiated Disturbance Test Data: Digital Emissions

Test Date: Aug. 10, 2004

Engineer’s Name: Kevin Carr

Temperature (C°): 23

Humidity %: 85

Tested as per (Table Top/Floor Standing): Table Top

Test Distance (meters): 3 || Range: Dome 1

Freq. Ant. Pol. RCVD Ant. Amp. Cable Field Limit Margin | Detector Amp.
(MHz) V/H Signal | Factor Gain Loss Strength (dBpV/m) (dB)

(dBuV) | (dB) (dB) (dB) (dBpV/m)
30.0000 BCl1 \ 8.3 12.1 N/A 0.7 21.1 40.0 18.9 Q-Peak None
30.0000 BCl1 H 5.1 13.1 N/A 0.7 18.9 40.0 21.1 Q-Peak None
33.9986 BCl1 \Y 14.2 11.2 N/A 0.7 26.2 40.0 13.8 Q-Peak None
33.9986 BCl1 H 5.9 12.4 N/A 0.7 19.0 40.0 21.0 Q-Peak None
37.0000 BCl1 \ 9.1 10.7 N/A 0.8 20.6 40.0 19.5 Q-Peak None
37.0000 BCl1 H 4.7 11.9 N/A 0.8 17.4 40.0 22.6 Q-Peak None
36.0000 BCl1 \Y 16.4 10.8 N/A 0.8 28.0 40.0 12.0 Q-Peak None
36.0000 BCl1 H 8.0 12.1 N/A 0.8 20.8 40.0 19.2 Q-Peak None
77.2500 BCl1 \ 15.6 7.0 N/A 1.0 23.6 40.0 16.4 Q-Peak None
77.2500 BCl1 H 20.9 7.1 N/A 1.0 29.0 40.0 11.0 Q-Peak None
179.7130 | BCl1 \Y 21.2 12.9 N/A 1.7 35.8 43.5 7.7 Q-Peak None
179.7130 | BCl1 H 28.3 11.9 N/A 1.7 41.9 43.5 1.6 Q-Peak None
114.6010 | BCI \ 16.0 10.6 N/A 1.3 28.0 43.5 15.5 Q-Peak None
114.6010 | BCI H 9.2 10.3 N/A 1.3 20.8 43.5 22.7 Q-Peak None
511.5000 LP1 \Y 9.3 17.9 N/A 2.8 30.0 46.0 16.0 Q-Peak None
511.4890 LP1 H 12.3 18.4 N/A 2.8 33.5 46.0 12.5 Q-Peak None
525.3130 LPI \ 9.5 18.4 N/A 2.9 30.8 46.0 15.2 Q-Peak None
525.3130 LPI H 7.5 18.9 N/A 2.9 29.3 46.0 16.7 Q-Peak None
539.1400 LP1 \Y 8.7 18.1 N/A 3.1 29.9 46.0 16.1 Q-Peak None
539.1400 LP1 H 12.9 18.6 N/A 3.1 34.6 46.0 114 Q-Peak None
235.0000 LPI \ 17.0 11.5 N/A 2.0 30.5 46.0 15.6 Q-Peak None
235.0000 LPI H 18.3 11.8 N/A 2.0 32.1 46.0 14.0 Q-Peak None
207.3620 LP1 \Y 17.3 11.6 N/A 1.8 30.6 43.5 12.9 Q-Peak None
207.3620 LP1 H 22.5 11.9 N/A 1.8 36.2 43.5 7.3 Q-Peak None

Note 1: Antenna Legend: BC = Biconical, BL = Bilog, LP = Log-Periodic, Horn = Horn, ED = EMCO Dipole
Note 2: Detector Legend: Q-Peak = 120 kHz RBW, Peak = 1.0 MHz RBW

Notes:

The EUT was searched to the 5™ Harmonic of the highest frequency generated or used by the
device.
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Radiated Disturbance Test Data: Base station Harmonics, Average

Test Date: July 8, 2004

Engineer’s Name: Daxesh Thakker

Tested as per (Table Top/Floor Standing): Table Top

Test Distance (meters): 3 || Range: 1
Duty
RCVD Ant. Amp. Cycle Field Limit .
(E;?Z') Ant. 5(/)11{ Signal | Factor Gailr)1 C}(,)rr. Locsaslb(ldeB) Strength (dBuv/ l\/ierg)m Amp.
(dBpV) (dB) (dB) Factor (dBpV/m) m)
(dB)

Ch. 00
4802.3300 | Horn2 \Y 70.7 34.1 53.2 -20.0 8.1 39.7 54.0 14.3 4-8GHz
4802.3300 | Horn2 H 69.2 343 53.2 -20.0 8.1 38.4 54.0 15.6 4-8GHz
7202.5700 | Horn2 \ 66.5 36.8 53.7 -20.0 11.3 40.9 54.0 13.1 4-8GHz
7202.5700 | Horn2 H 66.8 37.0 53.7 -20.0 11.3 41.4 54.0 12.6 4-8GHz

Ch. 47
4882.8600 | Horn2 \4 67.7 34.2 52.6 -20.0 8.9 38.1 54.0 15.9 4-8GHz
4882.8600 | Horn2 H 65.2 34.4 52.6 -20.0 8.9 35.8 54.0 18.2 4-8GHz
7324.1600 | Horn2 \%4 68.5 36.8 53.7 -20.0 10.1 41.8 54.0 12.2 4-8GHz
7324.1600 | Horn2 H 67.8 37.0 53.7 -20.0 10.1 41.3 54.0 12.7 4-8GHz

Ch. 94
4964.9300 | Horn2 \ 68.9 34.2 52.3 -20.0 9.5 40.3 54.0 13.7 4-8GHz
4964.9300 | Horn2 H 67.3 344 52.3 -20.0 9.5 38.9 54.0 15.1 4-8GHz
7446.8200 | Horn2 \Y 68.5 36.8 53.2 -20.0 11.1 43.3 54.0 10.7 4-8GHz
7446.8200 | Horn2 H 67.8 37.0 53.2 -20.0 11.1 42.8 54.0 11.2 4-8GHz

Note 1: Antenna Legend: BC = Biconical, BL = Bilog, LP = Log-Periodic, Horn = Horn, ED = EMCO Dipole
Note 2: Detector Legend: Q-Peak = 120 kHz RBW, Average = 1.0 MHz RBW
Note 3: The EUT was searched up to 10th harmonics of the fundamental.

Notes: Measurement Receiver = H.P.8565E, RBW = 1MHz
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Radiated Disturbance Test Data: Handset Harmonics, Average

Test Date: Aug. 9, 2004

Engineer’s Name: Kevin Carr

Tested as per (Table Top/Floor Standing): Table Top

Test Distance (meters): 3 || Range: 1
Duty
RCVD Ant. Amp. Cycle Field Limit .
(ﬁglz') Ant. 5(/)11{ Signal | Factor GaiI1)1 C}(])rr. L()Cs:b(l(fB) Strength (dBuVv/ l\/{zrg)m Amp.
(dBuv) | (dB) (dB) Factor (dBuV/m) m)
(dB)

Ch. 00
4802.3300 | Horn2 \% 72.0 34.1 53.2 -20.0 8.1 41.0 54.0 13.0 4-8GHz
4802.7800 | Horn2 H 68.0 343 53.2 -20.0 8.1 37.2 54.0 16.8 4-8GHz
7202.8900 | Horn2 \Y 60.0 36.8 53.7 -20.0 11.3 344 54.0 19.6 4-8GHz
7202.5700 | Horn2 H 66.3 37.0 53.7 -20.0 11.3 40.9 54.0 13.1 4-8GHz

Ch. 47
4882.8600 | Horn2 \Y 72.0 34.2 52.6 -20.0 8.9 42.4 54.0 11.6 4-8GHz
4882.8600 | Horn2 H 67.0 34.4 52.6 -20.0 8.9 37.6 54.0 16.4 4-8GHz
7324.1600 | Horn2 \Y 62.2 36.8 53.7 -20.0 10.1 35.5 54.0 18.5 4-8GHz
7324.9000 | Horn2 H 67.0 37.0 53.7 -20.0 10.1 40.5 54.0 13.5 4-8GHz

Ch. 94
4964.9300 | Horn2 \Y 72.0 34.2 523 -20.0 9.5 434 54.0 10.6 4-8GHz
4964.9300 | Horn2 H 68.5 34.4 523 -20.0 9.5 40.1 54.0 13.9 4-8GHz
7446.8200 | Horn2 \% 62.0 36.8 53.2 -20.0 11.1 36.8 54.0 17.2 4-8GHz
7446.8200 | Horn2 H 66.0 37.0 53.2 -20.0 11.1 41.0 54.0 13.0 4-8GHz

Note 1: Antenna Legend: BC = Biconical, BL = Bilog, LP = Log-Periodic, Horn = Horn, ED = EMCO Dipole
Note 2: Detector Legend: Q-Peak = 120 kHz RBW, Average = 1.0 MHz RBW
Note 3: The EUT was searched up to 10th harmonics of the fundamental.

Notes: Measurement Receiver = H.P.8565E, RBW = 1MHz

Aug .9, 2004 environmental conditions see pg.4
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Duty Cycle Plots:
Base
ATTEM 1@dB aMEKRE — . 17dB
FL BAdBm 1A8d B~ B85p =
4008268
Base
Pulse OM time
T - 8 —

CEMTER Z.44168888BGH=

SPAM BH=z

¥FBM 1. BMH=z VEW 1.8MH=z ¥SWP 38, Zms
ATTEM 18dE
FEL BdBm 18d B~
405253
Base
Dty Cycle

CEMTER Z.44168888BGH=
¥REW 1.8MH=z VEBW 1. B@MH=z

SPAM BH=z
¥SWF 188ms
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Handset
ATTEM 1@dB AaMER —48 .  SAdB
FL BAdBm 1684 B~ TElps
4008268
HS
Pulse OM time
T

CEMTER Z.441E88008EAGH=z SPAM BHz
¥FBM 1. BMH=z VEW 1.8MH=z ¥SWP 38, 4ms
ATTEM 18dE
FEL BdBm 18d B~
405253
HS
Dty Cycle

CEMTER Z.44168888BGH= SPAM BH=z
¥REW 1.8MH=z VEBW 1. B@MH=z ¥SWF 188ms
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20 dB Band Edge
Base
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Base
Low channel Band edge

Hopping Off

vvvvv

|
sl W1
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

ATTEM 18dE AMER —4E5. BEdE
REL 9¥.8dBplJ 18d B~ 1. 17MH=z
AWOE255
Base
A Upper Band edge
] \ Hopping Off
i JEAN
e x} \
[ A I
e v wde o L, T Y e
CENTER Z.4835BGHz SPAM 10. BEMHz
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P i
=
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

20dB Band edge:
Handset
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Lo channel
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

ATTEM 18dE AMER —47 . 24dB
REL 9¥.8dBplJ 18d B~ 1. 37MH=z
AWOE255
Handset
mﬁl. Upper Band edge
( \ Hopping Off
i L
Y
I'nﬁi':ﬁj\'qﬂmi‘? L‘MMM#-L__-‘. e A
CEMTER Z.48358GH=z SPAM 18. BArH=z
¥FBM 18B8kH=z VEW 188kH=z ¥S5WP 188ms
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Handset
Upper Band edge
\ Hopping Qb

T ST T . T LT e r—T
CEMTER 2. 48358GH=z SPAM 15, BEMHz
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Band Edge (Restricted Band)
Marker Delta Method calculation

Base

ATTEM 18dE MR ¥3.83dEp

REL 9¥.8dBplJ 18d B~ 2. 48235GH=
405253
Base

S Upper Band Edge
/‘ ™ Radiated Received signal & 3m.
™,
i
/ N
ww/ \\"\" et o B L i e

CEMTER Z.48358GH=z SPAM 18. 88MH=z
¥FBM 1. BMH=z VEW 1.8MH=z SWP 58, Bms

Peak Level, Band Edge = 79.83 dBuV + 28.9dB + 5.9 = 114.63 dBuV @ 3m.
Peak Band Edge Level (Marker Delta): = 114.63 — 46 = 68.63dBuV/m at 3 m.
Average = 68.63 — 20 = 48.63 dBuV/m @ 3m.

Limit is 54 dBuV/m @ 3m.
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Handset
*RBW 1 MHz Marker 1 [T1
*VBW 1 MHz 80.65 dBpv
Ref 97 dBuv *Att 5 dB *SWT 10 ms 2.482089744 GHz
20 2 |

1 PK v

= RN
/

7 N

—20

—10

—0

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 14.JUL.2004 03:32:52

Peak Level, Band Edge = 80.63 dBuV + 28.9dB + 5.9 =115.43 dBuV @ 3m.
Peak Band Edge Level (Marker Delta): = 115.43 — 47.34 = 68.09dBuV/m at 3 m.
Average = 68.09 — 20 = 48.09 dBuV/m @ 3m.

Limit is 54 dBuV/m @ 3m.
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Set-up Photo:
Base — Front Viqu

Rear view

Handset
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone
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EQUIPMENT: AT&T E2135, 2.4GHz FHSS Cordless Telephone

Di?tal_emissions — Off Hook.

o
b
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Section 10. Block Diagrams

Test Site For Radiated Emissions

3 METERS

SEARCH ANTENNA

VARIABLE
SEARCH
HEIGHT (1 TO 4 m)

0.8 METER EUT

NON-CONDUCTING
<<—— TURN-TABLE

%
TO TEST RECEIVER/SPECTRUM
ANALYZER
AC Wire line Conducted Emissions
SPECTRUM
EUT L.I.S.N. ANALYZER OR

SHIELDED ROOM

[
[
[
[
[
'
' TEST RECEIVER
[
[
[
[
[
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FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO.: 4W08258, Issue 2

Section 11.

Test Equipment List

Conducted Disturbance at Mains Test Equipment Used:

CAL Cycle | Equipment Manufacturer Model No. Asset/Serial No. Last Cal. Next Cal.

1 Year LISN EMCO 4825/2 FA001545 Oct. 30/03 Oct. 30/04

Extended Spectrum Analyzer Hewlett-Packard 8566B FA001309 May 26/04 May. 26/05

Extended Spectrum Analyzer Display | Hewlett-Packard 85662A FA001309 May 26/04 May. 26/05

1 Year Transient Limiter Hewlett-Packard 1194 7A FA000975 June 10, 04 June 10, 05

Note: N/A = Not Applicable, NCR = No Cal Required, COU = CAL On Use, OUT = Out For CAL/Repair

Equipment List - Radiated Emissions

CAL Cycle | Equipment Manufacturer Model No. Asset/Serial No. | Last Cal. Next Cal.

1 Year Receiver Rohde & Schwarz | ESVS-30 FA001437 July. 24/03 July. 24/04

1 Year Spectrum Analyzer Hewlett-Packard 8565E FA000981 May 31/04 May 31/05

1 Year Biconical (1) Antenna EMCO 3109 FA000805 Apr. 23/04 Apr. 23/05

1 Year Horn Antenna #1 EMCO 3115 FA000649 Dec. 18/03 Dec. 18/04

1 Year Log Periodic Antenna #1 EMCO LPA-25 FA000477 Sept. 2/03 Sept. 2/04

1 Year 1.0 — 2.0 GHz Amplifier JCA 12-400 FA001498 June 18, 04 June 18, 05

1 Year 2.0 — 4.0 GHz Amplifier JCA 24-600 FA001496 June 18, 04 June 18, 05

1 Year 4.0 — 8.0 GHz Amplifier JCA 48-600 FA001497 June 18, 04 June 18, 05

1 Year 18-40 GHz Horn Antenna #5 | ETS 3116 FA001847 Jan. 19/04 Jan. 19/05

1 Year Horn Antenna #2 EMCO 3115 FA000825 Dec. 10/03 Dec. 10/04

COouU 5.0 — 18.0 GHz Amplifier NARDA DWT- FA001409 COoU COou
186N23U40

Cou HP filter u wave inc. 11SH10-4000 | FA001340 Cou COou

Cou 18.0 — 26.0 GHz Amplifier NARDA BBS- FA001550 COoU COou
1826N612

Note: N/A = Not Applicable, NCR = No Cal Required, COU = CAL On Use, OUT = Out For CAL/Repair
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