
DIRECT CONNECTION: MARKETING OVERSEAS

A
s recently as 15 years ago, there was no privately manu

- factured and customer owned terminal equipment.

Today businesses and consumers in the United States,

Canada, Japan. and the United Kingdom can buy and use their

own PBXs, telephones, modems, and answering machines from

vendors other than their telephone company. The revolutionary

concept of a customer's right to connect to the network and its

corollary, the right to sell equipment, is spreading from our shores

to nearly everywhere. Now the twelve-nation European Commu

nities EC is poised to open its markets as well.

Few revolutions are entirely bloodless, and neither was this

one. In the U.S., the Justice Department and the FCC eventually

forced the telephone companies to permit direct connection to

their lines. The FCC rules are embodied in Part 68. Similar

Canadian rules are contained in the DOC Certification Procedure

CP-01 and Certification Standards CSOI through CSO4. In the

U.K., as in the U.S. and Canada, deregulation was driven by the

government. With the privatization of British Telecom in the

early 1980's came market openings for the independent provision

of customer premise equipment CPE.

On the other hand, it was external pressure on the government

of Japan which resulted in their 1985 deregulation. Like the U.K.,

Japan proposed privatization of their principal network operator,

Nfl'. With that came sharp U.S. scrutiny on the way deregulation

would take place, and how U.S. telecom exporters would fare.

Through skillful negotiations undertaken by the U.S. Trade

Representative USTR, bolstered by Congressional activity and

the personal involvement of the President, a compromise was

reached. Today, Japan's regulations are among the briefest of all

countries, and foreign test data is accepted in Japanese, of

course. While the application process is long 4-6 months and

the costs high 10 times that of FCC approval, it is possible to

get approval needed to sell in the land of the rising sun.

Back in Canada, applications move more smoothly. Costs and

lead times are about the same as in the U.S. But only DCC

approved labs can do the testing, and each product shipped to

Canada must have a label purchased from the Canadian govern

ment.

The British approvals process is less straightforward. Be

prepared for costs about four tunes that of U.S. approvals and

lead times of 4-6 months. Final testing is only done by authorized

labs in the U.K. and your factory will have to be inspected by

British officials.

These four open markets represent only one quarter of the

potential market in the industrialized free world. When Europe

opens its doors, the available market will nearly double.

* CANADA

The specifications issued by the Telecommunications

Regulatory Service of the Department of Communications are

noteworthy for their comprehensiveness and their comprehensi

bility. Both performance requirements and test methods are

described in great detail. Although the DOC specifications are

aimed at preventing harm to the network, they contain rnany

requirenients that, in the U.S., are considered perfonroarice issues

CE

and covered in industrial standards. This extension of the notion

of what constitutes "network harm" is common to many other

countries as well.

Regulation CS-02 covers private line data. Most devices,

however, will fall under CS-03. Certification procedures

themselves can be found in a companion docket, CP-0l. Certain

US based laboratories have been approved by the DOC, speeding

US access to Canadian markets and expediting the application

process.

SIGNAL POWER

The Canadian specifications cover many more potential

sources of signals than do those of the FCC. Both AC and DC

signals presented to the network are closely regulated.

The on-hook DC voltages of loop start equipment must be

under 25 my between tip and ring, and between either lead and

ground. In addition, when placed in the off-hook state, there

should be no voltages in excess of 0.5 VDC imposed between the

telephone leads and ground.

Measurements for AC energy begin at 10 Hz. Over the range

from 10 to 100 Hz, unweighted on-hook signal power must be

below -33 dBm. "C" message weighted noise must be under 17

dBmC.

0ff-hook, signals must meet the levels in Figure 1 measured

using the same apparatus as used for the FCC tests. In-band,

signals must be less than -9 dBm when averaged over three

seconds. Brief bursts not exceeding 250 msec can be as strong as

+3 dBm. The band immediately around 4 kHz is restricted,

requiring signals no stronger than -29 dBV for voice and -20 dBV

for data. Out-of-band signal limits follow curves similar to those

used in the U.S. several years ago, with an upper frequency limit

of 1 MHz.

0

.20

a

I:

Methilic dSmlIDNfl

MethIIlcdB.flWoI.nd 0.1$

La,gIthdIn.I dBY

I I

0 1 10 `00

Ft.qiai.cy 10*

FIGURE]: Canadian Signal Limits

Canadian rules view the transmission characteristics of live

voice with much greater concern than the United States. In the

United States, a live voice input, whether it be a hands-free

speaker phone or a conventional telephone, is tested simply by

applying enough signal at I kHz to produce an output on the

telephone lines of -13 dBm. While out-of-band components are

measured, the sensitivity of the transmitter is not.
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FiGURE 2: Canada regulates DTMF dialing closely.

In Canada, more is required Jo measuring the response

characteristics of telephones, methods employed in IEEE 269-

1971 are used. A signal is produced by an "artificial mouth', the

signal sovice being "simulated speech" whose characteristics are

available from the DOC. In-band transmission as well as out-of-

band characteristics must meet prescribed limits.

In the United States, no tests of dialing characteristics DTMF

or Dial Pulse [DPI are requited other than the general require

ment that DTMF signals be less than 1 dBrn. Here, too, Canada

requIres more. Figure 2.

For pulse dialing, pressing a certain number has to produce

the con-ect number of digits. The minimum make interval is

prescnbed as 33 unec, with a break interval being between 53

and 80 msec. Pulse rates can vary from 8 to 11 pulses per second.

The break interval resistance must be greater than 20K.

The DTMF signals transmitted must conform to CCITT

specifications with a frequency tolerance of 1.5% see Figure.

Rise time of the OTNIF waveform to 90% tnust be less than S

tnsec.

BALANCE

The Canadians have rejected the FCC method of performing

balance tests, opting instead for a method based on IEEE 455-

1976. This method measures the differential metallic response

to a common mode longitudinal signal, and is used in the U.K.

as well. The balance limits are somewhat stricter than those

prescribed by the FCC.

IMPEDANCE

The Canadian rules require tests for DC and AC impedances

both on and off-hook. On-hook, measurements are made not only

of the impedance of the ringer, which must be greater than 1400

ohms at 20Hz, but of the audio transmission circuitry as well.

Metallic impedance in this range should exceed 5K at 200 lIz and

I 6K at 500 Hz. Longitudinal impedances during simulated

ringing must exceed 14K ohm at 20 Hz. As for DC parameters,

the rules require 2 megohms or greater DC resistance tip to ring

and from either tip or ring to earth ground. Voltages applied for

this DC test are up to 100 volts.

Off-hook, a "return loss" test is applied. Return loss is a

697 Hz

770 Hz

852 Hz

941 Hz

measure of impedance match. Circuits which match impedances

well will not reflect back signals, causing echo or, in severe cases,

oscillation known as "singing". Return loss is usually measured

directly by applying a signal to the equipment under test through

a precision hybrid and comparing the ratio of the transmitted and

reflected signals. Alternatively, return loss can be calculated

measuring the impedance of the equipment and using the

formula:

p
Return loss db=

-p- =

Where:

201
Zref÷Z

0g10
Zref-Z

Zref = impedance of the line usuafly

specified as 600 ohms or 600 ohms

in series with 2.16 uf

2 =Impedance of the device under test

Transmitted Power To device

Reflected Power From device

in Canada, the retum loss must be greater than 3 4B at any

frequency between 200 and 3500 Hz.

BILLING PROTECTION

In the United States, proper billing is assured by requiring that

the amount of current drawn when going off-hook either exceeds

that from a 200 ohm resistor or the current waveform has less

than 25% overshoot. The same requirement holds in Canada, but

there is an additional billing protection requirement involving the

DC current versus voltage characteristics. Operation in the

excluded regions above the allowable region is fothidden in order

to provide billing protection. The lower region is excluded to

prevent "current hogging" so more than one device-such as an

extension telephone-can be operated simultaneously.

As in the US, energy in the band from 800 to 2450 Hz must

be greater than energy in the band from 2450 to 2750 Hz,

ENVIRONMENTAL

Canadian specifications dispense with temperature, humidity

and vibration cycles. Simulated lightning strikes are required, and

FIGURE 3: Internationally, the DTMF frequency tolerance is

292 TELECOMMUNICATIONS Compliance Engineering



I N N N N N N. N. N N N N N N Voice and data transmission are generally limited to -9 dBm, as in

FIGURE 4: Off-hook the terminal characteristics mustfall in the

allowed region for Canadian approval.

can use the same surge tests prescribed by the FCC. The leakage

and hazardous voltage tests take a different form in the Canadian

rules. A high voltage stress test is applied between the telephone

leads and 1 all power leads, 2 all exposed metal, 3 all other

equipment connection ports. The stress test applies a voltage

ramp from 100 to 1000 VAC over 30 seconds and maintains the

1000 volt level for 60 seconds. As is the case with US testing,

excessive current flow during the interval indicates a dielectric

breakdown, although no specific 10 ma level is stated. In

addition, the Canadian rules imply a linkage with CSA safety

approval. Prior to certification, units must either have CSA

certification, or the manufacturer must provide proof of compli

ance with the dielectric stress test on each unit manufactured.

* UNITED KINGDOM

The Telecommunications Acts of 1981 and 1984 have

delegated the regulatory responsibility to the Secretary of State

for Trade and Industry. Through his "Statutory Instruments" and

"Designations", the Secretary's office defines the standards which

customer premise equipment must meet. Detennining if the

equipment meets those standards is the job of the British

Approvals Board for Telecommunications BART. Most of the

standards used are adaptations of those of the British Standards

Institute BS1. Where no standard has been designated, BABT

will issue "Special Investigation Test Schedules" to cover those

areas.

The basic technical provisions can be found in BS 6305

1982. The object of British law is to protect against network

harm, as in the United States. But the scope of what constitutes

network harm is more broadly defmed and more complex. Like

Canada, the "harm" provisions include many performance

criteria.

SIGNAL POWER

Paralleling the U.S. and the Canadian rules, the British

standards prescribe signal limits for voice, data, and dialing.

the United States and Canada. On-hook which the British call

"off-line", signal power must be less than -65 dBmp psophom

etrically weighted respect to one milliwatt,or approximately 25

dBrnC. Out-of-band signals must meet the limits in the Figure.

The upper limit is 10 MHz, considerably higher than in the US 6

MI-Iz or Canada 1 MHz. This requirement is doubly strict as it

is a power requirement measured across 600 ohms.

Standards for pulse dialing require a break current less than

500 microamps with a pulse rate of 10 plus or minus 1 pulse per

second. The break percentage must be 67% +5%, - 4%. DTMF

signals must meet CCIfl frequency specifications with a rise and

fall lime of 15 and 10 milliseconds respectively.

BALANCE

The British standards break up balance into two types, "Earth

impedance" balance and "Signal balance about earth". Earth

impedance balance is the kind of balance referred to in US and

Canadian specifications, measured using test methods similar to

IEEE 455. Balance must be greater than 46 dB from 300Hz to

3.4 kHz. Signal balance about earth is really a measure of

longitudinal signal power expressed as its ratio to the metallic

signal power, and must be at least 46 dB during DTMF sig

nalling.

IMPEDANCE

On-hook DC resistances between tip and ring referred to as

"A" and "B" leads in Britain must be greater than 5 megohms

between those leads and earth ground. DC resistance between tip

and ring is specified as a function of the ringer equivalence. A

current of 30 times the ringer equivalence in niicroamps is

allowed at a potential of 50 volts.
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FIGURE 5: The relative power levels of bands A, B, and C must

he watched see text.

Off-hook, the DC characteristics must meet the limits in the

Figure. Some devices, such as extensioh telephones, are subject to

an additional lower limit as well.

Ringer equivalence is measured by substitution using the

circuit of Figure 8. When the device is hooked to the A and B

terminals, it should ring. Additional devices, up to 10 in all, are

then hooked in parallel until the line is loaded so heavily that the

British Telecom 59 D bell no longer functions. Ringer equiva

lence is then calculated by taking threeand dividing it by the

maximum number of devices which allowed the bell to function.

12

Allowable Region

10

4.0 V

20 30 40 50 50 70 80 90 1 110 120 130

Curretil ImAl

294 TELECOMMUNICATIONS Complia,we Engineering



TABLE 2. INTERNATIONALREQUIREMENTS FOR TWO WIRE LOOP START DEVICES

Test Req. United States Canada United Kingdom Japan

AC StressiLeakage 1000 V/b mALimittelco 1030 VAC Stress applied 135 6301 Priniasy to Secondary

Current connection to ground telcoto gnd, 1500 VAC impedance> .2 sneg

1SOOV/l0mAlianit paimarytoground 600 VAC applied

primary to ground

Harardoser Voltage Application of 120 VAC Not Required US 6301 Not Required

to ease, I/O should not

result in 70 V or mote on

Telco lines

Signal Power - Coven 203 Hz-6 MHz Covers 10Hz-i MHz Covets DC-b MHz Unspecified frequency range

Metallic DilL

Inband -9 dBm permissive mode Same as US Same as US -15 dflm, but line loss is

considered

Out ofBsnd -14to-20 dBV4-iZkHz On/look SeeFig. 6 20dB down4-SkHz

-20 to-55 WV 12-90kHz 10-100 Hz -33 dBm 40dB down 8-12kHz

-55 dBV 90-270kHz C Message Band 17 dBrnC 60dB down 12kHz-up

-15 dBV 770 kHz-6 MHz 0ff-Hook

See Fi& I

Signal Power Covers 100 Hz-6 Mhz Covers 10kHz-I MHz Covets DC-b MHz Not Regulated

Loogitud. Corn Mode

InBand -3OdBV SeeFigurel -55dBm NotRegulated

OutofBand SceGrsph SeeFigurei -5SdBm NotRegulsteA

Signal PowerDTMF 0 dOn, max, amplitude Must meet CCIfl CCIIT specifications CCITF specifications

specifications RisetinselS msec

Rise time 5 nssee. Fail 10 msen.

Signal Power 3995-4005 kIt 3995-4005kHz Not Regulated Not Regulated

Forbidden Band -27 dEns permissive mode -27 dBm voice

-18 dflm data

DialPulse NotRegplated S-Iipp&% 9-llppa% 9-llpps67%±i%

Parameters Break 61% ±3% Break 67% ±4% Make resistance less than

Break resist. >20k Break err less than 500 pA 550 ohms

Balance Measured by FCC method. Measured using IEEE-455 Measured w/method similar Not Regulated

Limit 60 dB: 200 Hz-i kHz 1976 to 1BliE-455

40dB: 1 kHz-4 kHz 46 dB 300-3400 Hz

Impedance 0-i®VDCapplied- 0-lOOVDCspplied 0-IOOVDC>Smeg. 1 megTip-RingorTipfRing

On-Hook Greater than S meg; >2 meg to ground. to Ground

103-200 VDC applied - AC Impedance Tsp to Ring eta must 250 VDC applied

Greaterthan30k; 16k- 500Hz be-c 3OxRBNpA

5k-200Hz AClmped.,T-R>l0k

Impedance Between 1.6k and 40k >14k at 20 Hz, Measured by loading typical >2k, 75 VAC/16 Hz

Ringer 15.3-68 Hz. 40-150 VAC 40-I3OVAC applied lineuntib a BTS9Dbellno signal applied

applied B type Ringer >1.0k at 30 liz longer rings

Impedance Not required for 2W loop Single freq. return loss Voice devices MPT Notice 563

Return Loss start Terminal devices >3dB, 203-3500 Hz SFRL >12dB 300-3400Hz

ERL >16 dB

Data: SFRL >14 dB

203-4003 Hz

Billing Protection 2 see, delay before Not Regulated Not Regulated Not Regulated

Delay transmission

Billing Pro rectioe <200 ohms or Must meet FIgure 4 Must meet Figure? 50-300 ohms

DC off-both impedance <25% overshoot and US Reqt.

Billing Protection Energy from goo-245o Hz Same as US See Text Not Required

Single Frequency Restriction must exceed enerej from

2450-2750 Hz

Environmental See Text Same as US Not Required Not Required

Lightning Surge

CE TELECOMMUNICATIONS 295



TABLE 2, INTERNATIONALREQUIREMENTS FOR TWO WIRE LOOP START DEVICES

Test Req. United States Canada United Kingdom Japan

Environnwneol

Mbtti

.Sg, 5-100 Hz at .1 octave/mm.

1.5g. l00-SOOHzat

.25 octave/mi,,.

Notroquired Not Required Not Required

Environntental

Temp/Hum. Cycle

-40 P/150% RI! 30 mm.

90P,90% RH 30 train.

lSOP3Omin.

Not Required Not Required Not Required

Environmsraa?

Drop Tests

See Text Not Required Not Required Not Required

Billing Pmrection

On-Hook Transmission

<-55 dBm Same as Us -65 dBmp Not Required. Equipment

si-tall not deject leaked

signal&

Sigr.at Power DC Not Regulated -05 mY Tip to Ring.

lip orRing to ground

0 to .5V

No Net DC Not Required

OtherApplicabte

Safety Standards

UL 418

IlL 1459

CSA C22.2 0.1 BS 6301 Electrical Appliance &
Material Control Law

1

In addition, on-hook, the device should have an in-band

impedance between the A and B leads of greater than 10 K from

300 Hz to 3.4 kHz and greater than 30 K from either of the leads

to ground.

In the off-hook state, the impedance characteristics, or return

loss, are closely regulated. Data equipment must have a return

loss of at least 14dB relative to 600 ohms at any frequency

between 200 and 4000 Hz, and must not exhibit an inductive

reactance greater than 50 ohms. Speech equipment is subject to

both a single frequency return loss requirement of 12 dB and an

echo weighted return loss requirement of 16 dB. The echo

return calculation gives higher weighting to impedance matching

in the range 500 to 2500 Hz. It should be noted that the reference

impedance for speech return loss measurements is complex and is

represented by a three terminal network consisting of one resistor

and two capacitors Figure 9 rather than a simple 600 ohm

resistance.

S
a,
I,

0

S
C

30

20

10

0

21.5 Ft
rev

A S.C On
.2 S.C Oil

8.4 ohm

L_i::
8.4 ohm

FIGURE 8: To testfor Ringer Equivalence in the UK, the line is

loaded with a number of devices to be approved until the fiT No.

5W bell stops ringing.
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FIGURE 6: In the UK, signal power limits are complex. Devices
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FIGURE 7: Off-hook I-V characteristics are regulated in the
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