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Telecommunications equipment - Leased lines -
Technical requirements for connection
Telekommunikationsutrustning — Hyrda ledningar — Tekniska krav for anslutning

0 Introduction

Connection to a public switched telephone network has formerly been regulated by
specifications issued by “Televerket”. The regulating authority is now The Swedish
National Post & Telecom Agency, the mandate of which implies making references
to International, European and Swedish standards.

This standard contains the requirements of specification 8211-A 113 from “Tele-
verket”, amended in this edition as specified in clause 2, below, in order to align
the mandatory content with the requirements of the teleterminal directive
(91/263/EEC) and with SS 63 63 42.

In a future edition an adjustment to the editing rules for Swedish standards will
be performed.

1 Official language

This standard including 8211-A 113 exist in the English language version only.
For practical reasons, the Swedish text of 8211-A 113 is still attached to this
edition.

2 Amendments to 821 1-A 113
Clause 5.2, 1.sentence: add at the end “or of the type RJ 11/12".

Clause 5.3.2.1, last paragraph, shall be amended to read in full: “ Therms value
of the current shall not exceed 40 mA during normal operation or when the line is
shortcircuited”.

Figure 2, and included table: the pair of values defining point A shall be changed
to “-33 dBm at 3,9 kHz.”.

Clauses 5.3.2.3 and 5.3.2.4, headings and texts: replace “3 400" by “3 900” (four

instances).
Standarder kan bestéllas hos SIS som aven lamnar all- Upplysningar om sakinnehallet i standarden lamnas av ITS.
ménna upplysningar om svensk och utlandsk standard. Telefon 08 - 793 90 00. Telefax: 08 - 751 53 63

Postadress SIS, Box 6455, 113 82 STOCKHOLM
Telefon: 08 - 610 30 00. Telefax: 08 - 30 77 57 Prisgrupp M Tryckt i augusti 1996
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Clause 5.3.5, l.paragraph, shall be amended to read in full:

“For equipment that is to be used to transmit frequencies in the 300 — 3900 Hz
frequency band, the return loss between the equipment’s impedance and a complex
reference impedance made up of 270 Win series with a parallel combination of
750 Wand 150 nF, as defined in figure 1, shall be at least 6 dB in the 200 — 3800 Hz
frequency band.

270 ohms 750 ohms
1 F E‘——

1
T
150nF
Figure 3 - Reference impedance
Note - At 1020 Hz, this results in an impedance of 842 W and a phase angle of -25,0 degrees.

Clause 5.3.7 shall be amended to read in full:

“5.3.7 Insulation resistance

The insulation resistance between each branch and earth shall be at least 10 M W,
measured using 100 V DC.

The requirement shall be met when an electrically conductive casing is earthed,
and also when equipment with an insulating casing is placed on an earthed metal
sheet.”

Clause 5.4.1 shall be amended to read in full:
“5.4.1 Safety
There are no safety requirements under this Swedish standard,

NOTE - Safety requirements are imposed under directive 73/23/EEC, and articles
4(a) and 4(b) of directive 91/263/EEC.”

Clause 5.4.3: delete this clause.
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1 SPECIFIKATIONENS GILTIGHET 1 ADOPTION DATE

Denna specification skall tillampas fran
1990-01-01.

This specification shall take effect
1990-01-01.
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2 SPECIFIKATIONENS OMFATTNING 2 SCOPE

Specifikationen omfattar alla anslutnings-
fall for samtliga typer av abonnentutrust-
ning, som skall anslutas till forhyrda
telefonforbindelser i det allménna tele-

natet i Sverige, med ett undantag.

Undantaget galler for utrustning som skall
anslutas antingen till forbindelser i abon-
nentvaxelndt eller till forhyrda forbindel-
ser, vilka kan kopplas samman med det all-
manna telefonndtet. 1 dessa fall galler den
generella specifikationen 8211-A 112.

Utrustningen kan dock enbart godkénnas om

den uppenbart kan fungera for det angivna
andamalet.

3 SAMBAND MED ANDRA STANDARDER

CCITT-rekommendationer Blue Book 1988:

- P.53 Psophometers (apparatus for
the objective measurement
of circuit noise)

Svensk standard:

- SS 63 62 30 Datakommunikation -

1982 Granssnitt DTE-DCE -
(=1S0 2110-1980)Anslutningsdon med 25
Stift

- SS-1SO 8877  Datakommunikation -

1989 Anslutningsdon och kon-
taktfordelning for I1SDN
basgranssnitt i referens-
punkterna S och T

Televerkets specifikationer:

- 8211-A 112 Tekniska krav for an-
Rev E slutning av abonnent-
utrustning till det all-
manna telefonnatet

- 8211-A 116 Elsékerhetskrav for ut-
Rev A rustningar anslutna till
saval starkstromsnat som

Televerkets nat

- 8211-A 121 Krav betraffande radio-

Rev B storningar fran utrustningar
anslutna till det allménna
telenétet

- 7048-A 101 Specification for abon-

Rev B nentutrustning ansluten
endast till telenatet

- 7048-A 103 Specification for abon-

Rev B nentutrustning med lokal
stromforsorjning fran
I3gspanningsnatet (ex-

klusive abonnentvéxlar)

Svensk Forfattningssamling:

SFS 1985:625 Radiostdrningsforordning

This specification covers all types of
connections for all types of subscriber
equipment that are to be connected to
leased telephone circuits in the public
telecommunications network in Sweden, with
one exception.

The exception is for equipment that is to
be connected either to circuits in a PBX
network or to leased circuits that can be
connected to the public switched telephone
network. In these cases, general specific-
ation 8211-A 112 applies.

Equipment can, however, only be approved
for connection, if it obviously can
function for the stated purpose.

3 OTHER RELATED STANDARDS
CCITT recommendation Blue Book 1988:

- P.53 Psophometers (apparatus for
the objective measurement of
circuit noise)

Swedish Standards;

- SS 63 62 30 Data communication -
1982 interface DTE-DCE -
25-pin connector

- SS-1S0 8877 Information processing
1989 system - Interface con-
nector and contact assign-
ments for ISDN basic
access interface located at
reference points S and T

Swedish Telecom specifications:

8211-A 112  Technical requirements for

Rev E connection of subscriber
equipment to the public
switched telephone network

- 8211-A 116  Safety requirements for
Rev A equipment connected to the
supply mains as well as the

Administration’s network

- 8211-A 121  Requirements for radio
Rev B interference from equipment

connected to the public
telecommunications network

- 7048-A 101 Specification for subscriber
Rev B equipment with connection to
telephone network only

- 7048-A 103 Subscriber equipment with
Rev B connection to the telephone
network and the electrical
mains (excluding PBX)

Swedish Code of Statutes:

1985:625 Radio Interference Ordinance
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4 RRESTIKTIONER FOR FORBIINDESLER 4 RESTRICTIONS ON CIRCUITS WITH DC

MED LIKSTROM ELLER FREKVENSER
UNDER 300 Hz

Overforing av likstrém och signaler med
frekvensspektrum under 300 Hz kraver fysi-
kaliska forbIndelser. Vid den successiva
digitaliseringen av telenatet bortfaller
ofta mdjligheten att anordna och bibehalla
fysikaliska forbindelser &ven pd korta
avstand.

5 KRAVSPECIFIKATION

5.1 ALLMANT

De krav som anges i denna specification ar
sddana att de sakerstaller att utrustning
som uppfyller kraven inte skadar telenatet
eller paverkar detta pa ett otillborligt
satt. Kraven ar séledes natbetingade.

Detta innebdr i sin tur att en kravuppfyll-
nad inte ger ndgon som helst garanti for
att utrustningen ifraga har avsedd funktion
vid anslutning till telenatet.

5.2 ANSLUTNINGSKRAV

Galvanisk anslutning av utrustning till
telefonnatet skall ske medelst propp och

jack av Televerkets typ eller propp och jack
enligt SS-1SO 8877. 1 vissa fall, till exempel
vid stort antal forbindelser, kan efter o&ver-
enskommelse med tillstandsgivande instans
annat anslutningssatt anvandas. Via en telefon-
apparat kan utrustning aven anslutas induktivt
eller akustiskt. Induktiv koppling tillats
endast for mottagning, medan akustisk koppling
tillats for sandning och mottagning.

5.3 TRANSMISSIONSTEKNISKA  KRAV
5.3.1 Allmént

Niva- och spanningskrav avser uppmatta
varden vid belastning med en resistans pa
600 ohm.

Utrustningen skall vara utford s& att an-
givna gransvarden ej kan oOverskridas med
hjalp av latt étkomliga instalIningsdon.
Det ar dock tilldtet att utféra utrust-
ningen sd att sandniva upp till 0 dBm (till
exempel i steg om 1,0 dB) kan installas pa
annat satt efter sarskilt tillstind for
viss abonnent.

Overforlng via fysikaliska ledningar skall
ske med aterledning pa andra branschen i
samma ledningspar.

OR_FREQUENCIES BELOW 300 Hz

Physical circuits are needed to transmit DC
and signals having a frequency spectrum
lower than 300 Hz. Because of the gradual
digitalization of the public telecommuni-
cations network, it often becomes
impossible to provide and maintain physical
circuits even across short distances.

5 REQUIREMENTS _SPECIFICATION

5.1 GENERAL

Compliance with the requirements set forth
in this specification makes certain that
the equipment in question will not damage
the public telecommunications network or
affect it in any unfavorable manner. These
requirements are thus determined by the
network. This, in turn, means that compli-
ance with these requirements does not
provide any guarantee whatsoever that the
equipment in question will perform its
intended function when connected to the
public telecommunications network.

5.2 CONNECTION REQUIREMENTS

Galvanic connection of equipment to the tele-
phone network shall be carried out using plug
and socket of the type used by Swedish Telecom
or plug and socket according to SS-1SO 8877. In
certain cases (involving a large number of
circuits for example) some other type of
connection can be used after an agreement has
been entered into with the approval authority.
The equipment can also be connected inductively
or acoustically via a telephone set. Inductive
connection is permitted only for reception,
while acoustic coupling is permitted for both
transmission and reception.

5.3 TRANSMISSION REQUIREMENTS
5.3.1 General

Power_and voltage level requirements
comprise values measured using a 600 ohm
resistive load.

The equipment shall be designed so that the
specified limit values cannot be exceeded by
actuating any easily accessible control/
adjustment devices. It is, however, allowed to
design the equipment so as to make it possible
to set send levels of up to O dBm (e.g. by
steps of 1.0 dB) by other means after obtaining
a special permit applying to a certain
subscriber.

All transmission via physical lines shall
incorporate a return via the second branch
of the same pair,
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5.3.2 Sandning mot lednlngen 5.3.2 Transmission to the line

5.3.2.1 Likstrém och véxelstrom upp till
50 Hz

Likspanning, toppvéarde av likspanningspul-
ser samt effektivvérde hos véxelspénning
med frekvens upp till 50 Hz skall ej over-
stiga 50 V motsvarande 36 dBu. Ringsignal
far dock uppgift till 80 V.

Effektivvardet av strommen skall ej Overstiga
25 mA vare sig vid normal drift eller led-
ningskortslutning.

5.3.2.2 Vaxelstrdom inom frekvensbandet
50 - 200 Hz

Effektivvardet hos en vaxelspanning inom
frekvensbhandet 50 - 200 Hz skall for indi-
viduell frekvenskomponent ej o6verstiga
varden enligt kurva i figur 1.

Effektivvdrdet av strommen skall ej
Overstiga 25 mA vare sig vid normal drift
eller ledningskortslutning.

5.3.2.1 DC and AC up to 50 Hz

DC as well as peak values of DC pulses and
rms values of AC with a frequency up to 50
Hz, shall not exceed 50 V, corresponding
to 36 dBu. However, a ringing signal is
permitted to reach 80 V.

The rms value of the current shall not
exceed 25 mA during normal operation or
when the line is shortcircuited.

5.3.2.2 AC within the 50 - 200 Hz
frequency band

The rms value of AC within the 50 - 200 Hz
frequency band shall not exceed the values
indicated by the curve shown in Fig. 1 for
individual frequency components.

The rms value of the current shall not
exceed 25 mA during normal operation or
when the line is shortcircuited.

SIS woJy uoissiwiad anp yum paosnpotday



Copy

IS. Reproduction in any form without permission is prohibited

Blad - Sheet
5
Nr - No. | |
8211-A 113
Datum - Date [ Rev Tillhor - File
1986-12-13 E

(of=l7]
Punkt!| Frek Niva
+40 4 A Pg?nt F;:qxggzy Lexel
Hz dBu
+30 ~ A 60 +36
||
+20 - 8 D 200 0
+70
0 i , g
S0 700 750 c00 Hez

Figur 1 Hogsta tillatna nivder i frekvens-

bandet 50 - 200 Hz

Om flera frekvenser utstads samtidigt inom
frekvensbandet 50 - 200 Hz skall den vagda

totalnivan inte overstiga O dBu, varvid
foljande vagningsforfarande skall tillam-
pas:

Ly = Lipax
n 10
Ltot =10 1¢g } 10
i=1
dér
Ltot = vigd totalniva
n = antalet utsdnda frekvenskompo-

nenter (inklusive Bvertoner)
i bandet 50 - 200 Hz

L1 = nivdn hos spidnningskomponenten

vid frekvenser f1

maximalt tillaten nivd vid
frekvensen f1 enligt figur 1

Limax™

Exempel: Tvd frekvenser 80 Hz och 150 Kz
sdnds med nivderna +22 dBu res-
pektive + 6dBu.

- -0,6 -0,2y _
Ltot 10 x 1g (10 + 10 )

= -0,54 dBu ¢ 0 dBu

Fig. 1 Maximum permissible power levels in
the 50 - 200 Hz frequency band

If a number of frequencies are being sent
out simultaneously within the 50 - 200 Hz
frequency band, the weighted total level
ﬁyei?hted using the following procedure)
shall not exceed 0 dBu:

Ly = Lypax

n 10
Lior = 10 Togy, ) 10

i=

tot = weighted total level

n = number of freguency components
sent out (incliuding harmonics)
in the 50 - 200 Hz band

L1 = level of the voltage component
at frequency fi

maximum permissible at level
frequency f1 as indicated
in Fig.1

Linax™

Example: Two frequencies, 80 Hz and 150 Hz,
are sent out at levels of +22 dBu
and +6 dBu respectively.

= 10 x logy (10706 + 1070-%) -

~-0.54 dBu ¢ 0 dBu

Liot
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5.3.2.3 Vvaxelstrom i frekvensbandet 200 -
3 400 Hz

Signaler i frekvensbandet fran 200 Hz till
cirka 300 Hz kan normalt endast &verforas
via lokalkablar inom samma stationsomrade.

Vid kontinuerlig sandning av signaler i
frekvensbandet 200 - 3 400 Hz skall den
totala medeleffekten, uppmdtt under en god-
tyckligt vald tidsperiod pd 200 ms, ej
overstiga 0,1 mW motsvarande -10 dBm vid
600 ohm belastning.

Om utrustningen &ar utford sd att signal kan
séndas under hogst 10 s under nagon tidspe-
riod av 60 s eller s& att signal sénds
endast under den tid en omkastare, tryck-
knapp eller motsvarande anordning manuellt
paverkas, skall den totala nivan ej
Overstiga -6 dBm motsvarande 0,25 mW.

Momentanvédrdet (toppvardet) av signaler
skall aldrig overstiga 1,1 V (motsvarande
0 dBm vid 600 ohm).

Vid samtidig sandning av signaler med olika
frekvenser bor den nominella nivan for en
frekvens ej overstiga den nominella nivan
for en hogre frekvens. Den storsta niva-
skillnaden mellan samtidigt utsdnda frek-
venser hor ej overstiga 5 dB (se avsnitt
6.7)

5.3.2.4 Vaxelstrom med frekvenser over
3 400 Hz

Signaler med frekvenser o6ver 3 400 Hz far
ej séndas pa forhyrda telefonforbindelser.

5.3.2.5 Nivaer vid ljudéverforing med
inspelat eller artificiellt tal
eller musik

Utsand effekt skall under en godtyckligt
vald métperiod av langden 10 s ha ett
medelvarde, som ej Overstiger -10 dBm mot-
svarande 0,1 mW. Dessutom skall effektens
medelvarde for varje talperiod langre &n
1,0 s aldrig overstiga -6 dBm motsvarande
0,25 mw.

Under samtidig sandning av signaler och tal
skall dessa krav avse total niva.

Momentanvardet av talspénning skall aldrig
overstiga 3,0 V.

Om utsént tal skall avlyssnas i telefon-
apparat rekommenderas att utgdende talniva
ar -18 dBm motsvarande 16 mikrowatt.

5.3.2.3 AC in the 200 - 3 400 Hz
frequency band

Signals in the frequency band ranging from
200 Hz to about 300 Hz can normally be
transmitted via local cables within the
same exchange area only.

During continous sending of signals in the

200 - 3 400 Hz frequency band the total average
power, measured during an arbitrary time
interval of 200 ms, shall not exceed 0.1 mW
corresponding to -10 dBm in a 600 ohms load.

IT the equipment is designed so that a
signal can be sent only during a maximum of
10 s during any 60 s time interval, or if
it is designed so that a signal can only be
sent during the time interval throughout
which a switch, pushbutton or the like is
actuated manually, the total power level
shall not exceed -6 dBm, corresponding to
0.25 mw.

The instantaneous voltage (peak value) of
any signal shall never exceed 1.1 V
(corresponding to O dBm at 600 ohms).

For simultaneous transmission of signals
having different frequencies, the nominal
level of any frequency component should not
exceed the nominal level of a higher
frequency component. The maximum level
difference between simultaneously
transmitted frequencies should not exceed 5
dB (see section 6.7).

5.3.2.4  AC frequencies above 3 400 Hz

Signals with frequencies above 3 400 Hz
shall not be transmitted on leased telephone
circuits.

5.3.2.5  Transmission levels of recorded
or artifical speech or music

During an arbitrarily selected 10 s measurement
period, the transmitted power shall have an
average value that does not exceed -10 dBm,
corresponding to 0,1 mW. Moreover, the average
speechband power value for any period of speech
exceeding 1.0 s shall never exceed -6 dBm,
corresponding to 0.25 mW.

When signals and speech are transmitted
simultaneously these requirements shall refer
to the total level.

Instantaneous speechband voltage shall never
exceed 3.0 V.

If transmitted speech is to be listened to in
a telephone set, an outgoing speech level of
-18 dBm 1is recommended, corresponding to 16
microwatt.
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5.3.2.6  Tonkurva vid sandning av tal

For frekvenser dver 4 000 Hz skall sand-
ningstonkurvan falla minst 12 dB/oktav.

5.3.2.7 Stoérspanningar

Vid sandning av signaler i nagot av frek-
vensbanden enligt avsnitten 5.3.2.1,

5.3.2.2 och 5.3.2.3 skall samtidigt nivan av
overtoner, transienter och andra stbrspén-
ningar ej oOverstiga tilldtna signalnivaer i
de dvriga frekvensbanden.

For utrustning som sander eller mottager
tal bor stonivan ej overstiga -65 dBmp.

Utrustning som kan vara inkopplad paral-
lellt eller i kaskad med talsandande eller
talmottagande utrustning skall ej ge en
storniva hogre an -73 dBmp.

For bagge utrustningstyperna enligt de
foregdende tva styckena skall utsanda
individuella frekvenskomponenter ej
Overstiga -20 dBm i bandet O - 75 Hz, ej
heller Overstiga -30dBm i bandet 75 - 300 Hz
samtidigt som taloverforing kan paga.

Vid oOverforing av enbart signaler i fre-
kvensbandet 300 - 3 400 Hz bor ovanstaende
begransningar for individuella frekvenskom-
ponenter uppfyllas (se avsnitt 6.7 betrtéf-
fande brus).

Individuella frekvenskomponenter i fre-
kvensbandet 3,4 - 150 kHz skall ej oOverstiga
varden enligt kurva i figur 2.

5.3.2.8 Hogfrekventa stdérningar

Utrustning skall vara sa konstruerad att den
inte for ndgot tlllstand hos natet eller
utrustningen alstrar hogfrekventa stor-
ningar som kan besvdra t ex radio- eller
Tv-mottagning (se SFS 1985:625, § 1). Kraven
som anges 1 specifikation 8211-A 121 bor
darfor innehallas.

5.3.2,6  Frequency response curve for
speech transmission

For frequencies above 4 000 Hz, the trans-
mission frequency response shall drop at least
12 dB per octave.

5.3.2.7 Noise voltages

For transmission of signals in any of the
frequency bands mentioned in sections
5.3.2.1, 5.3.2.2 and 5.3.2.3, the combined
Instantaneous levels of harmonics,
transients and other noise voltages shall
not exceed the permissible signal levels in
the other frequency bands.

For equipment which transmits or receives
speech, the noise level should not exceed
-65 dBmp.

Equipment connected in parallel or in
series (cascade) with the speech-
transmitting or speech-receiving equipment
shall not provide noise “levels higher than
-13 dBmp.

For equipment of the types described in the
two previous paragraphs, individual
transmitted frequency components shall not
exceed -20 dBm in the O - 75 Hz band and shall
not exceed -30 dBm in the 75 - 300 Hz band
while speech Is being transmitted.

When only signals are transmitted in the
300 - 3 400 Hz band, the aforesaid
limitations on individual frequency
components should be complied with (see
section 6.7 for information on noise).

Individual frequency components in the
3.4 - 150 kHz frequency band shall not exceed
the values shown on the curve in Fig. 2.

5.3.2.8 High-frequency noise

The equipment shall be designed so that it does
not, regardless of the condition of the
telephone network or the equipment, generate
high-frequency noise liable to disturb e.g.
radio or TV reception (see SFS 1985:625, § 1.
The requirements set forth in specification
8211-A 121 should therefore be fulfilled.
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Point Frequency| Level
kHz dBm
A 3,4 =33
B 5,0 -40
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Figur 2 Hogsta tilldtna niva hos indivi-
duella frekvenskomponenter

5.3.3 Mottagning fran ledningen

Avlyssning via hogtalare far endast anvan-
das om det inte ger upphov till rundsvang-
ning. Om utrustningen har en utgang med
avlyssnings- eller registreringsmojlighet,
skall den vara utford sd att inkommande
talnivder pad -80 dBu (medelvarde) eller
lagre inte ar tydbara vid nagon forstark-
ning.

Separata anslutningsdon for utrustningar
med avlyssnings- och registreringsméjlighet
skall ha minst 40 dB dampning mellan ingang
och utgéng, oberoende av hur utgangen &r
belastad.

5.3.4 Dampning mellan ingdng och utgang

bindelse

For utrustning, som ansluts till fyrtradig
forbindelse, skall dampningen mellan inkom-
mande och utgdende riktning inom frekvens-
bandet 150 - 4 000 Hz vara stdrre &n 10 dB
matt mellan resistanser pd 600 ohm.

—
100 kHz

Fig.2 Maximum permissible levels for
individual frequency components

5.3.3 Reception from the line

Listening via a loudspeaker is only
permitted if it does not cause acoustic
feedback (singing). If the equipment has an
output for listening-in (monitoring) or
recording, it shall be designed so that
incoming speech levels of -80 dBu (average
value) or lower are not intelligible, even
if amplified.

Separate devices for connection of
equipment with listening-in (monitoring) or
recording facilities shall have a loss of
at least 40 dB between input and output
terminals independent of how the output
terminal is loaded.

5.3.4 Receive-to-transmit attenuation

for equipment connected to a 4-
wire circuit

For equipment that is connected to a 4-wire
circuit, the receive-to-transmit attenu-
ation within the 150 - 4 000 Hz frequency
band shall be greater than 10 dB measured
between resistances of 600 ohms.
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5.3.5 Utrustningens impedans 5.3.5 Impedance of the equipment

For utrustning som skall anvéandas for over-
foring av frekvenser i bandet 300 - 3 400
Hz galler att reflexionsdampningen mellan
utrustningens impedans och en referens-
impedans bestdende av en resistans pa 900
ohm parallellkopplad med en kapacitans pa
30 nF skall vara minst 6 dB i frekvens-
bandet 200 - 3 800 Hz.

Kravet skall uppfyllas for métspanning upp
till 500 mV 6ver den impedans som kontrol-
leras.

Utrustning som enbart ansluts till ofor-
starkta fysikaliska forbindelser behdver ej
uppfylla ovanstdende krav. Se dock avsnitt
4 om restriktioner for forbindelser.

L+ 1,
Reflexions- = 20 1g dB,
d¥mpningen )
ddr Z1 = utrustningens impedans

Z2 = referensimpedansen

Reflexionsdampning vid komplexa impedanser
illustreras 1 figur 3.

orrr| /X
L7285

For equipment that is to be used to
transmit frequencies in the 300 - 3 400 Hz
frequency band, the return loss between the
equipment’s impedance and a reference
impedance consisting of a 900 ohm resistor
connected in parallel with a 30 nF
capacitor shall be at least 6 dB in the

200 - 3 800 Hz frequency band.

This requirement shall be fulfilled for
test voltages of up to 500 mV across the
impedance that is being tested.

Equipment that is connected only to
unamplified physical circuits need not
fulfil the above requirements. See,
however, section 4 for information about
restrictions on circuits.

Lt 1,
Return loss = 20 ]og10 dB,
-1
where Z1 = equipment's impedance
22 = reference jmpedance

The return loss for complex impedances is
illustrated in Fig. 3.

+/000 Af"——_--n-.."“~;

- 7000 \\

0 \‘ R
7000 2000 }3000 ohm
\‘ orhmS

c00H2

N\

v

—~3800 M2

Figur 3 Reflexionsdampning 6 dB mot 900
ohm parallellkopplat med 30 nF
vid 200 och 3 800 Hz

Fig.3 The circles depict a 6 dB return
loss for 900 ohms connected in
parallel with 30 nF at 200 Hz and
3 800 Hz
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5.3.6 Obalansdémpning till jord 5.3.6 Unbalance to earth

Utrustningens obalansdampning skall ej
understiga foéljande varden:

15 - 50 Hz: 40 dB
50- 600 Hz: 46 dB
600 - 3 400 Hz: 52 dB

Obalansdémpningen beréknas som

E
20 1g— dB, dir betydelsen av E och U
U

framgdr av figur 4, som ocksd anger mat-
metod. Matspanningen E skall vara 775 mV
motsvarande O dBu.

Kraven skall uppfyllas, nar elektriskt
ledande holje jordas och nar utrustning med
isolerande holje placeras pd en jordad
metallplatta.

The unbalance to earth shall not be less
than the following values:

15 - 50 Hz: 40 dB
50 - 600 Hz: 46 dB
600 - 3 400 Hz: 52 dB

The unbalance to earth is calculated as

E
20 loglo-——— dB, where the meanings of E
U

and U are shown in Fig. 4 which also shows
the test method. Test voltage E shall be
775 mV, corresponding to O dBu.

These requirements shall be met when an
electrically conducting casing is earthed
and also when equipment having an insu-
lating casing Is placed on an earthed metal
sheet

Figur 4 Méatmetod

5.3.7 Impedans till jord

Impedansen till jord, matt med véaxelstroms-
massigt sammankopplade branscher, skall

Overstiga foljande vérden 1 angivna fre-
kvensband:

15 - 55 Hz: 1,0 Mohm

55 - 300 Hz: 100  kohm
300 - 4 000 Hz: 20 kohm

4 000 - 90 000 Hz: 1,5 kohm

Kravet skall uppfyllas vid en matspénning
upp till 60 V for frekvenser under 55 Hz
respective upp till 10 V for dvriga frek-
venser.

Isolationsresistansen mellan vardera brans-
chen och jord skall vara l&agst 10 Mohm,
matt med 250 V likspanning.

Kraven skall uppfyllas, nar elektriskt
ledande hélje jordas, och nar utrustning
med isolerande hélje placeras pa en jordad
metallplatta.

Fig.4 Method of measurement

5.3.7 Impedance to earth

The impedance to earth, measured with AC-
linked branches, shall exceed the following
values in the specified frequency band:

15 - 55 Hz: 1.0 Mohm

55 - 300 Hz: 100  kohms
300 - 4 000 Hz: 20 kohms

4 000 - 90 000 Hz: 1.5 kohms

This requirement shall be met at a test
voltage of up to 60 V for frequencies below
55 Hz and up to 10 V for the other
frequencies.

The insulation resistance between each
branch and earth shall be at least 10 Mohms
measured at 250 V DC.

These requirements must be fulfilled when
an electrically conducting casing is
earthed and also when equipment with an
insulating casing is placed on an earthed
metal sheet.
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5.4 OVRIGA KRAV 5.4 OTHER REQUIREMENTS
5.4.1 Elsdkerhet 5.4.1 Electrical safety

Utrustning avsedd att anslutas till bade
starkstromsnat och televerkets nat skall
uppfylla de krav pd elsakerhet och span-
ningstalighet som anges i foreskrift 8211-
A 116.

5.4.2 Miljo

De tekniska kraven skall uppfyllas inom de
av tillverkaren angivna miljobetingelserna
(fuktighet, temperatur, spanning etc.).
Temperaturomradet bor dock minst vara 0 -
+45°C.

5.4.3 Markning

Utrustningen skall vid leverans vara mérkt
med Televerkets godkannandemarke (T-mark-
ning) samt fabrikat och typbeteckning.

5.4.4 Akustisk koppling

Utrustning for akustisk koppling omfattas
ej av provningskrav, men skall vara s&
utford, att den ej kan stdra telenatet.

6 VISSA TRANSMISSIONTEKNISKA EGEN-
SKAPER HOS FORHYRDA FORBINDELSER
| DET ALLMANNA TELENATET

6.1 ALLMANT

Nedan angivna egenskaper avser sarskilt
ogynnsamma transmissionsfall vid langa och
komplicerade forbindelser inom landet.

6.2 DAMPNING

Den nominella dampningen vid 800 Hz hos en
forhyrd forbindelse kan uppgd till hogst
31 dB. Dartill kommer avvikelser fran
nominella varden pa en forstarkt forbin-
delse, som kan uppga till ca = 3 dB.

6.3 DAMPNINGSDISTORSION

Dampningsdistorsionen beror av ingaende
langder av olika ledningstyper. De storsta
tillatna toleranserna framgar av figur 5.
Vanligen uppnas toleransen enligt filter-
typ 3 eller 4. Ledningar som kraver fil-
tertyp 2 kan dock i vissa fall vara det
enda mojliga framforingssattet for en
forhyrd forbindelse.

Equipment intended for connection to both
the mains power grid and the Swedish Tele-
com network shall fulfil the requirements
covering electrical safety and the ability
to withstand voltages set forth in speci-
fication 8211- A 116.

5.4.2 Environment

The technical requirements shall be met
within the environmental conditions
specified by the manufacturer (humidity,
temperature, voltage etc.). However, the
temperature range should be at least

0 - +45°c.

5.4.3 Marking

When delivered, the equipment shall be
marked with the Swedish Telecom mark of
approval (T mark) and also with the name
of the manufacturer and the type designa-
tion.

5.4.4 Acoustic coupling

Equipment for acoustic coupling is not
covered by requirements for approval
testing. but it shall be designed so that
it cannot disturb the telecommunications
network.

6 CERTAIN TRANSMISSION CHARACTER-
ISTICS OF LEASED CIRCUITS IN THE
PUBLIC TELECDMMUNICATIONS
NETWORK

6.1 GENERAL

The following characteristics are associa-
ted with particularly unfavorable trans-
mission situations on long and complicated
circuits within Sweden.

6.2 ATTENUATION

The nominal attenuation at 800 Hz on a
leased circuit can amount to a maximum of
31 dB. To this must be added deviations
from the nominal values on an amplified
circuit which carries a maximum of about
+ 3 dB.

6.3 ATTENUATION DISTORTION

The attenuation distortion depends upon the
lengths of the different types of lines
being used. The maximum permissible tole-
rances appear in Fig. 5. Ordinarily, the
tolerances comply with those shown for
filter type 3 or filter type 4. However,
lines which require filter type 2 are in
certain cases the only possible way of
implementing a leased circuit.
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6.4 GRUPPLOPTID 6.4 GROUP DELAY

Gruppltoptiden varierar med frekvensen pa
ett satt som beror av de ledningstyper, som
ingdr i forbindelsen. Den kortaste grupp-
Ioptiden forekommer vanligen i frekvensban-
det 1 000 - 2 000 Hz och uppgéar till hogst
40 ms.

6.5 GRUPPLOPTIDSDISTORSION

Grupploptidsdistorsionen definierad som
skillnaden mellan langsta och kortaste
grupploptid 1 frekvensbandet 1 000 -

2 000 Hz uppgar till hogst 1,5 ms.

6.6 FREKVENSAVVIKELSER

Frekvensavvikelsen for punkt till punkt-
forbindelser uppgar till hogst + 2 Hz. 1
multipunktndt kan storre frekvensavvikelser
forekomma.

6.7 BRUS

Den mottagna brusnivan ar normalt lagre an
-60 dBmp motsvarande 0,775 mVp vid belast-
ning med en resistans pa 600 ohm, men kan i
undantagsfall nd varden 6ver -50 dBmp.

Samtidigt med Overford signal fdrekommer
vid overforing via PCM-system hdgre brusni-
vaer, som med psofometrisk vagning av bru-
set ligger cirka 20 - 30 dB under ovéagd
total effektniva for frekvenskomponenterna
i den overforda signalen. Vid samtidig
overforing via PCM-system av signaler be-
stdende av flera frekvenskomponenter med
olika nivder kommer summasignalen att be-
stamma brusnivan. Oet ar darfér ogynnsamt
ur signal/brussynpunkt att ha stor niva-
skillnad mellan samtidigt Overforda fre-
kvenskomponenter.

6.8 STORSPANNINGAR

Storspanningar fran jarnvagsdrift och
kraftnat med grundfrekvenserna 16 2/3 res-
pektive 50 Hz jamte deras Overtoner kan
forekomma. Dessutom kan den i det allmdnna
telefonndtet for tonbesked anvénda frekven-
sen 425 Hz upptrdda som stdrspanning.

The group delay varies with the frequency
in a manner which depends upon the types of
lines used in the circuit. The shortest
group delay usually occurs in the 1 000 -

2 000 Hz frequency band and amounts to a
maximum of 40 ms.

6.5 GROUP DELAY DISTORTION

The group delay distortion, defined as the
difference between the longest and shortest
group delay in the 1 000 - 2 000 Hz

frequency band amounts to a maximum of 1.5 ms.

6.6 FREQUENCY DEVIATIONS

The frequency deviation for point-to-point
circuits amounts to a maximum of + 2 Hz. In
multipoint networks, wider frequency
deviations can be encountered.

6.7 NOISE

The incoming noise level is normally less
than -60 dBmp, corresponding to 0.775 mVp
at a load having a resistance of 600 ohms.
However, in exceptional cases, this value
can exceed -50 dBmp.

In PCM systems, higher noise levels occur
simultaneously with the transmitted signal.
When weighted psophometrically, these
higher noise levels lie about 20 - 30 dB
beneath the unweighed total power level
for frequency components in the transmitted
signal. For simultaneous transmission via
PCM systems of signals consisting of a
number of frequency components having
different levels, the total signal will
determine the noise level. It is therefore
unfavorable from a signal/noise viewpoint
to have a wide difference in levels between
simultaneously transmitted frequency
components.

6.8 INTERFERENCE

Interference attributable to railway power
lines and power grids having basic
frequencies of 16 2/3 Hz and 50 Hz respec-
tively, together with their harmonics, can
be encountered. In addition, the 425 Hz
frequency used in the public switched tele-
phone network for tone messages, can be
encountered as a noise voltage.
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Nivéderna for de dominerande frekvenskompo-
nenterna kan 1 vissa fall vara av foljande

storleksordning:
15 - 50 Hz: +5 dBm
50 - 400 Hz: minskande niva med
15 dB/oktav
400 - 600 Hz: -40 dBm
> 600 Hz: -45 dBm

Mellan ledningspar och jord kan stdrningar
fran radiosandare forekomma. Fran cirka
15 kHz till 30 MHz uppgdr normalt span-
ningen mellan ledare och jord till hogst
3 V. Storningar kan &aven forekomma over 30
MHz. I omedelbar ndrhet av en sandare kan
hogre spanningar forekomma.

6.9 OVERSPANNINGAR

Overspanningar kan upptrada dels mellan
forbindelsens branscher, dels mellan
bransch och jord. For att skydda utrust-
ningar mot dessa Overspanningar rekommende-
ras, att de krav televerket staller pd egen
abonnentutrustning i detta avseende inne-
halles &dven for privatagd utrustning. Kra-
ven framgdr av specifikation 7048-A 101 for
abonnentutrustning ansluten endast till
telenatet, och specification 7048-A 103 for
abonnentutrustning med lokal stromforsorj-
ning fran lagspanningsnatet. Specifikatio-
nerna kan bestallas fran Televerkets doku-
mentcentral, 123 86 FARSTA.

Vid métningar i telendtet av isolationsre-
sistansen forekommer anvandning av instru-
ment som ger en likspanning av 250 V med
150 kohm inre resistans. Ansluten abonnent-
utrustning beddver tdla denna spanning,
tillford alla kombinationer av branscher i
den forhyrda forbindelsen samt mellan res-
pektive bransch och jord.

The power levels for the dominating
frequency components can, in certain cases,
have the following orders of magnitude:

15 - 50 Hz +5 dBm
50 - 400 Hz level reduced by
15 dB per octave

400 - 600 Hz -40 dBm

> 600 Hz -45 dBm

Noice caused by radio transmitters can
occur between line pairs and earth. From
about 15 kHz to 30 MHz, the voltage between
a line and earth normally amounts to a
maximum of 3 V. Noice can also be encount-
ered above 30 MHz. Higher voltages can be
encountered in the immediate vicinity of a
transmitter.

6.9 OVERVOLTAGES

Overvoltages can occur between the branches
of a circuit, and also between a branch and
earth. To protect the equipment against

these overvoltages, it is recommended that
the requirements imposed by the Swedish
Telecom its own subscriber equipment in this
regard be complied with for privately-owned
equipment as well. The requirements are set
forth in specification 7048-A 101 for
subscriber equipment connected only to the
telecommunications network and in specification
7048- A 103 for subscriber equipment that
obtains its power locally from the low-voltage
grid (mains). These specifications can be
ordered from the Swedish Telecom Document
Centre, S-123 86 Farsta, Sweden.

Instruments that generate 250 V DC and have
150 kohms internal resistance are sometimes
used to measure insulation resistance in
the public switched telephone network.
Subscriber equipment that is connected to
this network should be able to withstand
this voltage when it is applied to all
combinations of branches in the leased
circuit and also between the individual
branches and earth.
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Frekvens Avvikelse fré&n uppmétt Filtertyp
ddmpning vid 800 Hz
Frequency Deviation from measured Filter type
attenuation at 800 Hz
Hz dB
400 - 600 -3,0 - 49,0 A
600 - 2 000 -3,0 - +3,0 2 3 4
2 000 - 2 400 -3,0 - +5,0
2 400 - 2 800 -3,0 - +9,0
2 800 - 3 000 -3,0 - +16,0
Figur 5 Dampningsdistorsion pa forhyrda Fig.5 Attenuation distortion

forbindelser, punkt till punkt

on leased

point-to-point circuits
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