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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

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 RELATESONLY 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’.

TESTED BY': Glen Westwell, Wireless Technol ogist Date: Mar 12 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

EQUIPMENT: VTECH 5831 Cordless Telephone

PROJECT NO: 2W04767

Summary Of Test Data

Name Of Test Para. No. Result

Powerline Conducted Emissions 15.207(a) Complies
Channel Separation 15.247(a)(1) Complies
Pseudorandom 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

Footnotes:

Test Conditions;

I ndoor Temperature:
Humidity:

Outdoor Temperature:
Humidity:

22°C
36%

-5°C
42%
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Nemko Canada Inc.

FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

Section 2.

M anufacturer:
Model No.:

Serial No.:

Date Received In Laboratory:

Nemko I dentification No.:

Frequency Range:

Number of Channdls;

Channel Spacing:

Rated Output Power (into antenna):

Antenna Gain:

Emission Designator:

General Equipment Specification

Vtech Engineering Canada
Vtech 5831

Base: BSO1
Portable: HS01

2 Feb. 2002

#1& 2

Base: 5744.736 — 5825.952 MHz
Portable: 2401.056 — 2482.272 MHz

75

864KHz (typical)

Base: 28.5dBm (typical)
Portable: 23dBm (typical)
2dBi

700KF1D

Page 5 of 70



Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 1@dB AMERE . 83dB
FL BHAdBm 1A8d B~ THBREH=
Portahle
j"“"\l 09% QCC. Bw. = 700KHz
OCCIYWRPIEID Bl
ZOCT 99) 88

D 7ee ek / \\
f

K 5

T N

CEMTER Z.44253GH=z SPAM 18. BBMHz
REW 1BHAkH=z VBW 1BHAkH=z SWP 508, Bms
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 1BdE aMER -, 17dB
RL @dBm 1@dB~ E38kH=

Baze
99% OCC. Bw. = BE3.3KHz

OCCIWFIEDN Bl
HOCE 9988 .

DIES3 3k HE /\

_w"f"!
L M
ol ' b it
CEMTER 5.7BEZZ2GH= SPAM 18. BAMH=z
REW lBEkHz LEW 188kHz SWP SB. Bms
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

Section 3. Powerline Conducted Emissions

Para. No.: 15.207 (a)

| Test Performed By: Glen Westwell Date of Test: 26 Feb. 2002 |

Test Results: Complies.

M easurement Data: See attached graph(s).
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FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

Nemko Canada Inc.

PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS

PROJECT NO: 2W04767
EQUIPMENT: VTECH 5831 Cordless Telephone
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

Side View
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

Section 4. Channel Separation

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

| Test Performed By: Glen Westwell Date of Test: 26 Feb 2002 |

Test Results: Complies.

M easur ement Data: Measured 20 dB bandwidth: 667KHz
Channel Separation: 890KHz
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 18dE aMER — BEVAB

FEL BdBm 1Ad B~ —8908kH=
Carrier Freq. Separation
Hopping "on"
CFS=890KHz
Fartable

P I I Y B P2

CEMTER Z2.442528GH=z SPAM 3. B8BMH=z
REW ZB@kH=z VBW ZB@kH=z SWP 508, Bms
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM Z8dE aMER — . 23dB

FEL 168. 8dBm 1Ad B~ -878kH=z
Carrier Freq. Separation
Hopping "on"
CFS=370KHz

' Base Station
/MV | f R

P

CEMTER 5. 7E75EEGH=z SPAM 3. B8BMH=z
REW ZB@kH=z VBW ZB@kH=z SWP 508, Bms
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

Section 5. Pseudorandom Hopping Algorithm

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

| Test Performed By: Manufacturer Data Date of Test: 26 Feb 2002 |
Test Results:
M easurement Data: Number of Hopping Frequencies. 75

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

PROJECT NO: 2W04767
EQUIPMENT: VTECH 5831 Cordless Telephone

4.1 _Hopping Algarithm

Az mentioned above, each wireless link or commection will utilize a TX-RX slot pair (4 slots apard)
within the sarme 10mS frame. Each conneclion will employ an individual ard unigue hopping
patbem thal consists of 75 separate channels, Within the same frame, the same channel is used
far balh lhe TH and RX alot. A hopping patiem contains 75 different channels (e no twa
channets ara the same). The four possible raffic bearer hopping patterms are pseude-randormly
genarated. The peeude-random generated dummy besrar hopping pattern, thal corresponds to
slot palr 1-5, ks derived from the Fized Part's idendity (FPID). The FPID is used as the seed for the
peaudo-random pathern,

The FPID has a langth of 40 bits and is randomly genarated, 1t is used as the system sacurity
coda. To register a new portable parl 1o 2 fixed part, the system security code must be entared in
the portable part.

Il &n actve connection i required and there are curmently no aclive connections present then e
preferred siot pair ks 4-8 while the dummy bearer remains on the same slot pair (1-5) all tha time.
Herwever if 8 new connaclion is made immedistely after the pravious conneclion is dropped (within
1s), a new connection will be established temporarily on siols 3-7. Wilhin the next second, the
upper levels of the protocol will be informed that the okd conneclion does nol exisl and a handover
will be parformed for this new connection. The cenneclion wil be moved from slot pair 3-7 to slot
par 4-8.

Each traffic bearer connection contains iis awn happing engine [HE] connection state rmachine.
Esch HE connaction state machine is independent of aach other. In standard mode of operation,
thera is only one hopping pattern assooiated for each HE connection state machine. In esch
instance an evaluation is dore of the used ehannels based on the number of uplink, downiink
mrrors and RSS1 levels, As a resull of evaluation some channels can be marked as bad and
would require replacing.  The replacement ehannel is chosen from the pool of unused channals
for that patiern. This replacernent channel s Inserted in place of bad channel in e hopping
patterns on both sedes of the link,

WWhen a specific noise profile is discovered, the HE connection state machine initates enhanced
mode of oparation. In his mode, the same data is ranamitted on two separate siots which are
spaced two slots apart, Forexample if the connection was present on shof paic 4-8 in standard
mode then after the discovery of 8 specific noise profile the system will open an addtional skl pair
2-B with eame data. The chosen channals for the hopping palterns for siod pars 4-8 and 2-6 are
independent, uncoordinated and the dynamic channel replacement for those slols are
indepandent of each other. During the usage of enhanced mode, only two PPs can be used 1o
place a cad with one FP (uses all 4 available slof pairsl. Alse, in enhanced mode of operation
thare is a faciity to limit the maximum number of chanrals that can be replaced in the kopping
pottern that coresponds to slots 1-5 (used by dummy bearer). This helpe other PPs to remains in
eynchronisation with FP,

4.2 WDCT Random pattern generation

VTE(H VTECH ENGINEERING

CONFIDENTIAL

5of 13
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

The hopping sequence is randomly generated by using a pseudo random number gererator. The
random number generator is based on primitive polynomial modulo 2.

XEexM +x*I+ 240

Only generated numbers that are in the range of allowed channels will be included in the hopping
segquence. If a generated random number is out of this range, the calculation is repetitively
performed wntil number in rangea is generated.

It is reot parmitted o use the same chanmnel more than ance in a hopping sequence. Bacause of
that there is a second check. If in the hopping sequence thera is already a channel equal o a
genarated random number, then the random number calculation is repeated until 8 valid number
is generated. That valid random number is then included in the hopping sequence.

The first 75 channels in a generated hopping seqguence are used for hopping. The remaining
channels in the hopping pattern aray are used as spares for channel replacement. Those
channels are ateo randomly generated.

Appandix A shows the C code for generating the pattern.

4.3 RF Channel Plan

Each slot pair will use & set of 75 channels out of the main list of 84 channels. For the fived part

transmit, the minimum channel frequency used is 57xxMHz and the highest channel frequency is
S8xxMHz. For the portable part transmi, the minimum channel frequency used is 2401 .056MHz

and the highest channel frequency is 24581.406MHz.

Appendix B shows the RF channel plan for the telephone. The table displays the channel number
and the fransmit frequencies for both fixed and poriable parts.

VTECH VTECH ENGINEERING

CONFIDENTIAL

Gof13
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS

PROJECT NO: 2W04767
EQUIPMENT: VTECH 5831 Cordless Telephone

APENDIX A — Pattern Generator C Code

1 €7 ende for patiern generalion

1 Deliwvitson of used primitive polynomial modulo 2
I fior Tandom nuEher gencration

W B4 x4+l 4+ 2240

[} R P e S ST AL b SYRITY

Adefime MASK 1B2HB3HB4

Ndefize MEB [N_POLYNOMIAL (B8

I Bt enaslks
#define 165 128
Hdefime BT 64
Welelime 185 32
#defime 183 16
Fdefine 104 B
Wdefine 183 4
#deflme 183 2
Fdefime TR 1

¥ Privage defloes
¢ Allowed band is from channel Ne23-121 Inclusive == 95 channels in total

i o mmans

#doline MAX CHANNEL_NR 121

#define MIN_CHANNEL_NR 27

#define WR_OF_CHANNELS IN_PATTERM { MAX_CHANNEL MR -MIN CHANNEL NR+ 1)
#dofine MAN _RANDOM_NE { NR_OF CHANNELS IN PATTERN-1}

#define MIN_RANDOM_NE ] o

#d=fine RANDOM MR OFFSET MIN_CHANMEL NE

¥ Some vansble declumstions

wnsignad char soad;

ansignsd char medom_remmber;

unmgned shar i, j;

ansigned char channel[NE_OF CHANNELS_IN_PATTERN];

/! First randiem nusnbor will be direcily derived from seed.
mndom_number = peed,

A Fill the pattemn channel[0,. NR_0OF_CHANNELS_IM_PATTERMN-I]
i wiith dilTerend rapdom numbers

.ﬂ:\-'r (i=0; i<KRE_OF CHANMELS 1IN _PATTERM; r++)
i

CALCULATE RANDOM MNUMBEER:
o
{ Otnp mandomn numvber genemtion is in mnge J-MAX_RANDOM NR
' Ramdian number calculaison is done when valid mmdom number
N immmnpe O-MAX RAN DOM_NER is pencrated.
i

do
{
il {randam_mumber & MSB_IN_POLYNOMLAL)
i

VTECH VTECH ENGINEERING

CONFIDENTIAL

Tal13
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

rasdom_samber= ([madorm_ssmber ~ MASKE) <= 11| [B1;

I
else
|
ramdom_mumber o= |

R
]
while [rasdam_munber == MAX RANDOM_NE];

i Chegk o soc i i pattemn is abreschy imchsded chanmel
i that & sgual with genernied maber. Channel duplication
A im pattom i3 not allowed!

For (=0 j=-<i, j++]
il {channel[j] == (rmmdom_camber + RANDOM_KE_OFFSET )
i
gatr CALCULATE_RANDOM _WUMBER: ¥ Ramdom manber will be again caloulated

break;

H

/ Oencrted mndom oomber is valid and copied in the patbern.

channel[i] = mndom_nusmber + RANDOM NE_OFFSET;

VTE(H VTECH ENGINEERING

CONFIDENTIAL

Bof13
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 18dE alMkRE B@dB
FEL BdBm 16d B —-888kH=z

Murmber of Hopping Freq.
Base Station
1of5

AR

it

——t

_,_.—
— |

| —r—
—
—— ey

1

|

!

/
A’I

iR f
T U ] L™

b T
START 5. 7Z25EEAGH=z STOF 5. FEEBEAGH=
¥FEW 18@kH=z UEBW 1@8kH=z SWP S5@. Bms
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 1B8dE
FL HdBEm 1A8d B~

L ARALAAL 0 RATAA nAAS AARALM BT

IR HHHHHW 2015
”\h i 1l

—
| —

I
| —r
——r |
|
——r |

START 5. FSEBEGH= STOF 5. 775BBEGH:
¥REW 188kH=z VEBW 1BAkH=z SWP 508, Bms
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

mnh‘r 1A NR nn/nnn AAAR ARARA | Boceiaton o
PR R T IR e
AR ILAL AR RARI ARIAWILARIN

/LY \Fr
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 1EdE
FL BHAdBm 184 B~

n]'\p, ﬂnhh rnlllilm"nm rafdantn )l\ﬂh g:;neh;rt;;rnﬂppingFreq.

AR AR \JH“ AU VY 4 s
A AR CrrOy

4Ny

START 5. BBEUEHAGH= STOF 5. 8250BGH=
¥REW 188kH=z VEBW 1BAkH=z SWP 508, Bms
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 1B8dE
FL B@AdBm 1Ad B~
Mumber of Hopping Freg.
I Base Station
| 5 of 5

Nl

START 5. 325BEGH= STOF 5. 858BBGH=
¥REW 188kH=z VEBW 1BAkH=z SWP 508, Bms
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 18dE

FEL BdBm 1Ad B~
Mumber of Hopping Freq.
Fartable
1of5

START 2. 48BBEEGH= STOF 2.4167VBGH=z
REW 1OHAkH=z VEBW 1BAkH=z SWP 508, Bms
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Nemko Canada Inc.

FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

EQUIPMENT: VTECH 5831 Cordless Telephone

PROJECT NO: 2W04767

ATTEM 18dE

FEL BdBm 18d B~

1
L

START 2. 415VHAGH=

STOF 2.4334B8GH=z

REW 1BOHAkH=z VEBW 1BAkH=z SWP 508, Bms

Mumber of Hopping Freq.
Fartable
20of5
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 18dE
FEL BdBm 16d B

Murmber of Hopping Freq.
Fartable
Jofs

WHJ%un\mHﬂHmM

START 2. 43348GH= STOF 2.458168GH=
REW 1OHAkH=z VEBW 1BAkH=z SWP 508, Bms
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 18dE
FEL BdBm 1Ad B~
Murmber of Hopping Freg.
Fartable
4 of5
™
L e [y I RN I\
VU [
K RIE /
\ |
(WP TR
START 2. 458 18GH=z STOP 2. 4BE2B8GH=
REW 188kH=z VEW 188kH=z SWP 58, Bms
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 18dE

FEL BdBm 1Ad B~
Murmber of Hopping Freg.
Fartable
Sof 5

-
-

Ak AL B T AT T
\H!UUU\HHJ.(\MIVUH ) |
RILILINIRRRARRIR

——
| ——1
= |

f——1

START 2. 46E58HGH= STOF 2.4835B8GH=z
REW 1OHAkH=z VEBW 1BAkH=z SWP 508, Bms
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

Section 6. Time of Occupancy

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

| Test Performed By: Glen Westwell Date of Test: 27 Feb 2002 |
Test Results: Complies.
M easurement Data: Maximum Dwell Time On Any Channd:

Base:

40 times occupied in 30sec period @ 815.71S = 32.6mS
Portable:

40 times occupied in 30sec period @ 809.51S = 32.4mS
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Nemko Canada Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO: 2W04767
EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEMN Z8dE

FEL 168. 8dBm 1Ad B~
Time of Occupancy
Hopping "on"
Base Station
Times Occupied = 40/30sec.
CEMTER 5.7BEZBE0HEAGH=z SPAM BH=z
REW 1.8MH=z VEW 1.8MH=z SWP 20 Bzec
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

BASE

Stop F b ]

. . . . . . . . . . Chl +wWidth
DR - 815,718
..................... mt

200mve | | M 400ps| A Chl & 504mV
14 Feb 2002
i+~ 508.000us 15:20:22
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Nemko Canada Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS

PROJECT NO: 2W04767
EQUIPMENT: VTECH 5831 Cordless Telephone

ATTEM 18dE

FEL BdBm 1Ad B~
Time of Occupancy
Hopping "on"
Fartable
Times Occupied = 40 / 30sec.
|

s Lt

CENTER 2.44252B0BBGHz SPAM BHz

REW 1. BMHz UBW 1. BMHz *¥SWP 30. Bsec
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FCC PART 15, SUBPART C

FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

Nemko Canada Inc.

EQUIPMENT: VTECH 5831 Cordless Telephone

Portable
Stop i
U
Ch1 +width
J
1.2
200mve | M 200us A Chl J 772mV
26 Feb 2002
@+ 0.00000 S 10:57:43
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Nemko Canada Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING TRANSMITTERS
PROJECT NO: 2W04767

EQUIPMENT: VTECH 5831 Cordless Telephone

Section 7. Occupied Bandwidth

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

| Test Performed By: Glen Westwell Date of Test: 27 Feb 2002 |
Test Results: Complies.
M easurement Data: 667KHz.

See Attached Plots.
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