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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

Section 1. Summary of Test Results

General

All measurements aretraceable 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 C63.4-1992. Radiated
emissions are made on an open area test site. A description of the test facility is on file with the
FCC.

THISTEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

TESTED BY': Kevin Rose, Test Technician DATE: 15 May 2002

Nemko Canada Inc., atesting laboratory, is accredited by the Standards Council of Canada. The tests included in this report are
within the scope of this accreditation. The results apply only to the samples tested.

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 athird 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: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

Summary Of Test Data

Name Of Test Para. No. Result

Powerline Conducted Emissions 15.207(a) Complies
Channel Separation 15.247(a)(1) Complies
Pseudo random Hopping Algorithm 15.247(a)(1) Complies
Time of Occupancy 15.247(a)(1)(ii) Complies
20 dB Occupied Bandwidth 15.247(a)(1) Complies
Peak Power Output 15.247(b) Complies
Spurious Emissions (Radiated) 15.247(c) Complies

Test Conditions:

I ndoor Temperature: 23°C
Humidity: 34%

Outdoor Temperature: 15°C
Humidity: 28%
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

Section 2. General Equipment Specification
Manufacturer: VTECH Engineering Canada
Model No.: AT&T 2230, LC, P2 2.4 GHz Cordless Phone
Serial No.: None

Date Received In Laboratory: April 01, 2002

Nemko I dentification No.: Item 1, Item 2

Freguency Range: 2401.056 — 2482.272 MHz
Tunable Bands: 1

Number of Channels: 95

Channél Spacing: 875kHz, 855kHz

Emissions Designator: 783k3F1D

User Frequency Adjustment: None

Rated Output Power 20dBm
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

Section 3. Powerline Conducted Emissions

Para. No.: 15.207 (a)

| Test Performed By: Kevin Rose Date of Test: April 24, 2002 |
Test Results: Complies
M easurement Data: No peak emissions within 6 dB of the Average Limit, See

attached graph(s).
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT& T 2230 LC P2, 2.4GHz FHSS Cordless Phone
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

Conducted Emissions Set-up Photo
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

Section 4. Channel Separation

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

| Test Performed By: Kevin Rose Date of Test: April 24, 2002 |
Test Results: Complies
M easurement Data: Channel Separation:

Handset: 875kHz

Base Station: 855kHz
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

ATTEM 18dE aMER —-1.83dEB
FEL BdBm 18d B~ 8¥Y5kH=
HANDSET
MID CHAMMNEL SEPARATION
874kHz
HOFPING 0N

;
At WO A O LA

CEMTER Z2.4428334GH=z SPAM 3. B8BMH=z
¥REW Z8kH=z VBW ZB@kH=z SWP 508, Bms
ATTEM 18dB AMER 1. 5@8dE

RL 18¥ . BdBpW 1@d B~ 855k H=

Base Station
Mlid. Ch. Seperation
It Jd 2 855kHz

N-"qh Pl el Tty | e NefHopping O
N/ W Bl

T N It

CEMTER 2.442324GH= SPAM 2. 888MH=
#*FEW ZB8kH= VB 2B8kH= #SWP SB88=sec

Page 11 of 51



Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

Section 5. Pseudorandom Hopping Algorithm

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

| Test Performed By: Kevin Rose Date of Test: April 24, 2002 |
Test Results: Complies
M easurement Data: Number of Hopping Channels: 95

See attached plots and customer supplied data
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS

PROJECT NO: 2W04953.1
EQUIPMENT: AT& T 2230 LC P2, 2.4GHz FHSS Cordless Phone

R— T —X ~—

i3 Frequency hopping algorithm

The number of used frequencies (NUF) in the hopping algarithen is 95

In FP and PP exists a PrimaryHoppingindexMumber {PHINY. This namber i3 incremented modak NUF in
the end of the normial downlink half-Frame. 1 is beoadeast in Q0 message instead of PSCH,

To a simplex or an established duplex bearer is ssigned a HoppingIndexOeet (HI0), which is analogae i
the wsed FF carrier In & FDOMA avstem. This value is broadeast in place of CN in Q0 message. In the FP in
all wmused shots in wp-link direction the receiver is scanning with HIO=0. The recsiver scanning doesn’t
cxchude RF-carriers,

Dhiferent FPs use different hopping sequences. The different sequences are derived from the bopping table
by adding an offset, SeQuenceCode (S0C), See section 3.2.2.2.

A hopping lable meps an index [ to & carrier rumber: T =1({I)
The physical BF carrer is calcalated by the formula:

CH = f{[PHINHHICT mod WUF) + S0QC ) miad MUF

334 Excluded carriers

Excluded carriers {sxosptions) are fixed carriers that constantly are imterfered by CW RF-camier. The
decision For excluding a RF carier, are based on:
= R55]1 monitor during scanning in the FP.
*  Besrer quality in FF correlaved to specific RF-carriers.
*  Bearer quality detected m PP and reported uwsing Q1 in MAC-header.
When exoeption carmers are molded the complete alporithm is:
1 = {PHIN+HIO) mod NLUF
CH = { (T} + 50C } mod NUF
While CN in ExclusionList

1
I = {1 +FreqHopndexExcpShift) mod NUF
CN =(£(1)+ $OC ) mod NUF

|
where FregHoplrdexExepShift = (MUF-11

331 Hopping tables

Three different hopping tables are defined.

1311 Hopping sequence for North America and most of Europe

Far 10365000 MHz crystal the frequencies are derived as:
Frequency: 2401.056 MHz + CN * D.864000 MHz
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

ATTEMN 18dEB alMR BdB
REL BAdBm 184 B~ 8460k H=z

MUMBER OF HOPPING

P 0 0 i o O
j v | U V U v U H U U u I V | BasE sTaToN
|

START 2. 48RBEAGH=z STORP 2. 41B7HGH=
¥FEW 1B8BAkH=z LBW 1@EkH=z #¥5WFP 58, Bms
ATTEN 1@dE
RL @dBm 18dB~
MNUMBER OF HOPPING
FREQ.
1% 00 4 00 00 0 0419 e o 9 o 8 182 O 5
U v | V v U \ U \ U U I ) BASE STATION

1

START 2. 4167@GHz STOP 2.43348GH=
¥REW 10BkHz UBW 1@AkHz $SWP 50, Bms

Page 15 of 51



Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone
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Nemko Canada Inc.

FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

Section 6. Time of Occupancy

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

| Test Performed By: Kevin Rose Date of Test: April 24, 2002 |
Test Results: Complies
M easurement Data: Maximum Dwell Time On Any Channd:

Base:

0.75ms X 31 = 23.3ms

Handset:
0.75ms X 32 = 24.0ms
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Nemko Canada Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO: 2W04953.1
EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone
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Nemko Canada Inc.

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO: 2W04953.1
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04953.1

EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone

Section 7. Occupied Bandwidth

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

| Test Performed By: Kevin Rose Date of Test: April 24, 2002 |
Test Results: Complies
M easurement Data: See Plots

Worst case 20 dB Bandwidth

Base: 658kHz
Handset: 640kHz
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Nemko Canada Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO: 2W04953.1
EQUIPMENT: AT&T 2230 LC P2, 2.4GHz FHSS Cordless Phone
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