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0 Orienteering

Standarden grundar sig pa Televerkets specifikation 8211-
ZAMA 403 UE Rev P2 daterad 1990-07-19.

| bilaga A fortecknas som upplysning dokument inom tele-
kommunikationsomradet som har utarbetats eller & under
utarbetande vid olika standardiseringsorgan.

1 Omfattning

Standarden omfattar transmissionkrav for utrustningars
34368 kbit/s digitala granssnitt mot forhyrda 34368 kbit/s-
forbindelser i det dlménna telendtet i Sverige.

Telecommunications equipment —
Transmission requirements for equipment
connected to 34368 kbit/s leased circuits
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0 Introduction

The standard is based on Swedish Telecom’s specification
8211-ZAMA 403 UE Rev P2 dated 1990-07-19.

For information purposes, documents in the field of tele-
communications, prepared or under preparation by some
standardization organizations, are listed in Annex A to this
standard.

1 Scope

This standard covers transmission requirements for
34368 kbit/s digital interfaces in equipments towards
34368 kbit/s leased circuits in the public telecommunica-
tions network in Sweden.

Standarder kan bestéllas hos SIS som aven l[amnar all-
manna upplysningar om svensk och utlandsk standard.
Postadress: SIS, Box 3295, 103 66 STOCKHOLM
Telefon: 08 - 613 52 00. Telefax: 08 -11 70 35

Upplysningar om sakinnehdllet i standarden lamnas av ITS.
Telefon: 08 - 793 90 00. Telefax: 08 -751 53 63

Prisgrupp L Tryckt i november 1991
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2 Referenser

Foljande standarder innehdller krav som, genom hanvisning
aven utgor krav i denna standard. Vid tiden for utgivningen
gallde de utgavor som anges. Alla standarder revideras fort-
|6pande och parter som gor upp avtal baserade pa denna
standard uppmanas att undestka méjligheten att tillampa de
senaste utgavorna av nedan fortecknade standarder. IEC- och
ISO-medlemmar tillhandahdller register Gver aktuella inter-
nationella standarder.

CCITT-rekommendationer, Blue Book 1988:

G.703 Physica/electrical characteristics of hierarchical
digital interfaces.

G.751 Digita multiplex equipment operating at the third
order bit rate of 34368 kbit/s and the fourth order
bit rate of 139264 kbit/s and using positive justifica-
tion.

G.823 The control of jitter and wander within digital net-
works which are based on the 2048 khit/s hierarchy.

0.151 Specification for instrumentation to measure error
performance on digital systems.

Svensk standard:

SS636349 Telekommunikationsutrustning — Fastig-
hetsnét — Andlutning av fastighetsnét till det
alménna telendtet.

SS436 1451 Utrustning avsedd fér anslutning till tele-
kommunikationsnat — Sarskilda fordringar

med avseende pa sakerhet.

SS4472022 Radiostorningar fran utrustning for infor-
mationsbehandling — Gransvarden och mét-
metoder.

3 Allmaéant

Utrustningen angluts till et digitalt 34368 khit/s grénssnitt
mot férhyrda forbindelser i det allméanna tel endtet.

Transmissionstekniska krav stélls i 34368 kbit/s-grénssnit-
tet.

Kraven galler under alla driftbetingelser som kan paverka
utrustningens  transmissionsegenskaper.

Kundtillgénglig éverforingskapacitet & 34099,5 kbit/s.

4 Krav i 34368 kbit/s-granssnittet

Grénssnittet & ett 34368 khit/s digitalt grénssnitt avsett for
andutning till det allmédnna telenétet. Kraven i granssnittet
anges nedan.

2 References

The following standards contain requirements, which through
reference, constitute requirements of this standard. At the
time of publication, the editions indicated were valid. All
standards are subject to revision and parties to agreements
based on this standard are encouraged to investigate the
possihility of applying the most recent editions of the stan-
dards listed below. Members of IEC and SO maintain
registers of currently valid International Standards.

CCITT recommendations, Blue Book 1988:

G.703 Physical/electrical characteristics of hierarchical
digital interfaces.

G.751 Digital multiplex equipment operating at the third
order bitrate of 34368 kbit/s and the fourth order
bitrate of 139264 kbit/s and using positive justifica-
tion.

G.823 The contral of jitter and wander within digital net-
works which are based on the 2048 kbit/s hierarchy.

0.151 Specification for instrumentation to measure error
performance on digital systems.

Swedish Standards:

SS636349 Telecommunications equipment — Custo-
mer Premises Network (CPNs) — Connec-
tion of CPNsto the public telecommunica-
tion network.

SS 436 1451 Particular safety requirements for equip-

ment to be connected to telecommunication
networks.

SS 4472022 Limits and methods of measurement of ra-
dio interference characteristics of informa-
tion technology equipment.

3 General

The equipment is connected to a digital 34368 kbit/s inter-
face towards a 34368 kbit/s leased circuit in the public
telecommunication network.

The technical transmission requirements shall be met in the
34368 khit/s interface.

The requirements imposed shall apply under all operating
conditions that can effect the transmission characteristics
to the equipment.

Customer available transmission capacity is 34099,5 khit/s.

4 Requirements in the 34368 kbit/s interface

The interface is a 34368 khit/s digital interface intended for
connection to the public telecommunications network. The
requirements in the interface are set forth below.

SIS wod} uoissiwiad anp yum paosnpoiday



Telekommunikationsutrustning — Transmissionskrav for
utrustning ansluten till férhyrda 34368 kbit/s-férbindelser

Copyright SIS. Reproduction in any form without permission is prohibited

SVENSK STANDARD SS 63 63 39
Utgava 1 Sida 3

4.1 Allmant
Bitrat: 34368 khit/s. Tolerans + 20 - 10°
Kod: HDB3

(Definieras i Annex A till CCITT Rek. G.703)

Nominell impedans. 75 ohm resistiv, obalanserat
(Belastning vid métning)

Jordning av grénssnittskabel:

Koaxialkabelns ytterledare skall andutas till jord pa ut-
gangen och i utrustningens ingang kunna anslutas till jord
via bygling.

Ansglutningsdon:
| svensk standard SS 63 63 49, avsnitt 7, specificeras andlut-
ningsdon for digital transmissionslank.

Anm: Bitsekvenser med omvéxlande hdg och 18g pulstét-
het kan eventurellt vid langa systemledningar ge
upphov till temporéra bitfel och bor darfor undvi-
kas.

4.2 Elektriska data
4.2.1 Utgang

Pulsform: rektanguldr, bipolér. Alla pulser skall ligga inom
pulsmasken i Figur 4:1.

Nominell pulsamplitud:;
+10V

Obalanskvot for pulsamplituden mellan positiva och nega
tiva pulser, métt vid pulsmitt:
0,95-1,05

Nominell pulsbredd:
14,55 ns

Obalanskvot for pulsbredden mellan positiva och negativa
pulser, métt vid halva nominella pulsamplituden:
0,95-1,05

Amplitud i pulslucka vid franvaro av puls:
0+0,1V

| 6vrigt géller pulsmasken i Figur 4:1. (Pulsmasken visar
positiva pulser men géller aven for negativa pulser, da med
motsatt polaritet.)

4.1 General
Bit rate; 34368 khit/s. Tolerance + 20 - 10°
Code: HDB3

(Defined in Annex A to CCITT Rec. G.703)

Nominal impedance: 75 ohms resistive, unbalanced
(Test load)

Earthing of interface cable:

The outer conductor of the coaxial cable shall at the output
be connected to earth and at the equipment inputs be
possible to connect to earth via straps.

Connection device:
The connection device for digital transmission links is spe-
cified in Swedish Standard SS 63 63 49, Section 7.

Note: With long digital sections, bit sequences with an
alternating high and low pulse density may occasio-
nally lead to temporary bit errors and should
therefore be avoided.

4.2 Electrical data
4.2.1 Output

Pulse shape: Rectangular, bipolar. All pulses shall lie with-
in the pulse mask shown in Fig. 41.

Nomina pulse amplitude:
+10V

Ratio of the amplitudes between positive and negative
pulses, measured at the centre of the pulse:
0,95-1,05

Nomina pulse width:
14,55 ns

Ratio of the pulse widths between positive and negative
pulses, measured at half the nomina pulse amplitude:
0,95-1,05

Amplitude at a space (when pulse is absent):
00V

In other respects, the pulse mask in Fig. 4:1 shall apply.
(The pulse mask indicates positive pulses, but it also ap-
plies to negative pulses, then with the opposite polarity.)
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Topp-till-topp jitter: Peak-to-peak jitter:
Se avsnitt 4.4.3 See section 4.4.3.
14,55ns+2,45ns
Nominell puls
Nominal pulse
!0!!

Figur 4.1  Pulsmask vid 34368 kbit/s

4.2.2 Ingang

Inkommande digital signal skall félja samma krav som
genererad signal enligt avsnitt 4.2.1, men med den forand-
ring som orsakas av egenskaperna hos den forbindande
koaxialkabeln. Dampningen antas 6ka proportionellt mot
kvadratroten av frekvensen.

Tilldten dampning vid 17184 kHz
0-12dB

Jittertdlighet: se avsnitt 4.4.1.

Reflexionsdé@mpning (minimivarden) métt mot nominell
impedans:

Figure 4:1 Pulse mask at 34368 kbit/s
4.2.2 Input

The incoming digital signa shall comply with the require-
ments for the generated signal that are set forth in section
4,2.1, but modified to take into account the characteristics
of the interconnecting coaxial pair. It is assumed that the
attenuation will increase by the square root of frequency.

Permissible attenuation at 17184 kHz:
0-12dB

For information about tolerance to jitter, see section 4.4.1.

Return loss (minimum values) measured against nominal
impedance:

Frekvens Reflexionsdampning Frequency Return loss
860 kHz — 1720 kHz 12dB 860 kHz — 1720 kHz 12dB
1720 kHz — 34368 kHz 18 dB 1720 kHz — 34368 kHz 18dB
34368 kHz — 51550 kHz | 14 dB 34368 kHz — 51550 kHz | 14dB
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4.2.3 Immunitet pd ingdngen mot signalreflexioner

Till en 34368 kbit/s, HDB3-kodad signal med en pulsform
Overensstammande med kraven i pulsmasken i Figur 4:1,
adderas en storsignal med samma pulsform som nyttosig-
nalen. Storsignalen skall ha en bithastighet dverens-
stammande med kraven i avsnitt 4.1, men far inte vara
synkron med nyttosignalen.

Storsignalen adderas till nyttosignalen i ett kombinatoriskt
né med 0 dB ddmpning och med den nominella impedan-
sen 75 ohm. Signal-till-storforhdllandet skall uppga till
20 dB. Bitmonstret i den storande signalen skall vara en
pseudorandomsignal  2”-1 Overensstammande med
CCITT-Rekommendation O.151. Summasignalen, dam-
pad med upp till 12 dB (maximal dampning pa forbindelse-
kabeln) enligt avsnitt 4.2.2, far pa ingangen inte ge upphov
till feldetekteringar.

4.3 Ramstruktur

Utrustningens ramstruktur skall éverensstdmma med
CCITT Rek. G.751 betréffande antal bitar per ram och
ramlasningsord men behover inte gora det betraffande
anvandningen av tributaries och tillhérande taktanpass-
ningsbitar.

Antal bitar per ram 1536
(numrerade fran 1-1536)

Ramlasningsord (bit 1-10) 1111010000

Bit 11* Larmindikering
Bit 12* * 1
Bit 13-1536 Kundtillganglig

*) Bit 11 kan anvéndas for fjarrlarmsindikering.

“*) Bit 12 har reserverats for framtida bruk. Om den inte an-
vands, skall den dverforas som” 1"

Detta innebér att kundtillganglig transmissionskapacitet
uppgar till 34099,5 kbit/s.

4.4 Jitter och wander

4.4.1 Talighet mot jitter och wander pa ingangen

En digital signal modulerad med sinusformat jitter och
wander med en amplitud topp-till-topp minst motsvarande
vad som anges i nedanstdende Figur 4:2, far inte ge upphov
till bitfel. Som testsignal skall en HDB3-kodad digital signal
med elektrisk karakteristik enligt avsnitt 4.2 (motsvarande
CCITT Rek. G.703 avsnitt 8) anvandas.

Testsekvens:
pseudorandom 2%-1 Sei ovrigt CCITT Rek. O.151.

4.2.3 Immunity against signal reflections at the input

A 34368 kbit/s signal, encoded into HDB3 and having a
pulse shape as defined in the pulse mask in Figure 4:1 shall
have added to it an interfering signal with the same pulse
shape as the wanted signa. The interfering signal shall have
a bit rate within the limits specified in section 4.1, but shall
not be synchronous with the wanted signal.

The interfering signal shall be combined with the wanted
signd in a combining network, with an overall zero lossin
the signa path and with the nomina impedance 75 ohms,
to give asigna to interference ratio of 20 dB. The binary
content of the interfering signal shall comply with CCITT-
Recommendation O.151 (2”-1 hit period). No errors shall
result when the combined signal, attenuated by up to the
maximum interconnecting cable loss of 12 dB according to
section 4.2.2, is applied to the input port.

4.3 Frame structure

The frame structure of the equipment shall comply with
CCITT Rec. G.751 what concerns the number of bits per
frame and the frame alignment signal, but without any
specified use of tributaries and related justification bits.

Number of bits per frame 1536
(numbered from 1-1536)

Frame alignment signal (bits 1-10) 1111010000

Bit 11* Alarm indication
Bit 12* * 1
Bits 13-1536 Customer available

*) Bit 11 can be used for Alarm indication to the remote end.

**) Bit 12 is reserved for future use. If not used it shall be trans-
mitted as "I".

This means that customer available transmission capacity
is 34099,5 khit/s.

4.4 Jitter and wander

4.4.1 Jitter and wander tolerance at input

Sine-wave jitter and wander with a peak-to-peak amplitude
that corresponds at least to what is specified in the follow-
ing illustration (Fig. 42) shall not cause bit error. See also
CCITT Rec. G.823. As testsignal, an HDB3-coded digital
signa with an electrical characteristic that complies with
what is set forth in section 4.2 (corresponds to CCITT Rec.
G.703 section 8) shall be used.

Test seguence:
pseudorandom 2°-1. See also CCITT Rec.0.151.
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Jitter och wander topp-till-topp (logaritmisk skald)
Jitter and wander,_peak-to-peak (logarithmic scale)

Ao

Ay

Az

f0 fy fs f3 f4
Jitterfrekvens (logaritmisk skala)
Jitterfreguency (logarithmic scale)
Figur 4:2  Undre grans (topp-till-topp) for erforderlig talig- Figure 4:2 Lower limit (peak-to-peak) of input jitter and
het mot sinusformat jitter och wander pa wander tolerance. (Corresponds to CCITT Rek.
ingdngen. (Motsvarar CCITT Rek. G.823) G.823)
Tabell 4:3 Véarden pa f och A i figur 4:2 Table 4:3 Values of f and A in Fig. 4:2
34368 kbit/s 34368 kbit/s

Ag (EN * Ag {UD *
A1 (ED 1,5 Aq {UD) 1,5
Az (ED 0,15 Az (Ul) 0.15
fo (Hz) * fo (Hz) *
f1 (Hz) 100 f1 (Hz) 100
f2 (Hz) 1000 f2 (Hz) 1000
f3 (Hz) 10-10° f3 (Hz) 10-10°
f4 (Hz) 800 - 10° f4 (Hz) 800 - 10°
Enhetsintervalil El 29,1 ns Unit interval Ul 29,1 ns

*) Dessa varden ar f.n. foremal for studium. *) Values under study
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4.4.2 Overforingsfunktion for jitter och wander

Kravet anges som maximalt tillaten forstarkning av jitter
och wander fran 34368 kbit/s ingang till utgang (med mot-
tagare anvand for taktstyrning och synkronisering). Se
Figur 4:3 nedan.

Anm: Forstérkningen definieras som

4.4.2 Equipment transfer function for jitter and wander

This requirement is specified as the maximum permissible
jitter and wander gain from the 34368 kbit/s inputs (re-
ceiver used for timing and synchronization) to the output.
See Fig. 43 below.

Note: The gain is defined as

Jitterye Jittergut
20-1g Jittery, (dB) 20-1g Jittery, (dB)
Forstarknin
dBGain g
A
20 dB/dekad
20 dB/decade
fa fb fd
B
Jitterfrekvens
Jitter frequency
A B fa fb fc fd

0.5 dB -19,6dB | 10Hz

20 kHz 200 kHz | 800 kHz

Figur 4:3 Ovre grans for overforingsfunktionen for jitter
och wander.

4.4.3 Jitter pa utgangen.

Med taktstyrande ingang jitterfri, respektive med intern
oscillator frisvangande, far topp-till-topp jittret maximalt
uppga till

0,05 El métt i frekvensbandet 100 Hz-800 kHz.

El = 29,1 ns vid 34368 kbhit/s.

4.5 Larmindikeringssignal (AIS)

Larmindikeringssignal (AIS), bestdende av en kontinuerlig
strom av ettor, kan sandas fran nétet vid vissa feltillstand.
Vid dessa tillfélen kan jitter avvika fran de normala tole-
ranskraven. Bithastigheten hdller sig dock inom grans-
snittskravets toleranser. Ovanstdende skall ses enbart som
en upplysning.

4.6 Taktstyrning

4.6.1 Intern taktstyrning

Séndarutrustningen skall vara forsedd med en intern takt-
givare.

4.6.2 Extern taktstyrning

Om ett externt 2048 kHz granssnitt fér synkronisering
(taktstyrning) ingdr i utrustningen, skall den uppfylla kra-
ven i CCITT Rek. G.703, avsnitt 10, med 75 ohms
impedans, men med frekvenstoleransen + 20 - 10°.

Figure 4:3 Upper limit for jitter and wander transfer
function.

4.4.3 Jitter at output

With no jitter at the input used for synchronization or when
using an internal free-running oscillator, the peak-to-peak
jitter shall not exceed:

0,05 Ul measured within the 100 Hz-800 kHz frequency
band.

Ul = 29,1 ns at 34368 khit/s.
4.5 Alarm Indication Signal (AIS)

In certain fault states, an all-ones AlS signal can be sent
from the network. Jitter can in these occations deviate from
the normal tolerance requirements. However, the bit rate
is in accordance with the interface specifications. The
statements above shall be seen only as information.

4.6 Timing
4.6.1 Internal timing

The transmitting equipment shall contain an internal tim-
ing generator.

4.6.2 External timing

If an external 2048 kHz synchronization (timing) interface
isincluded in the equipment, it shall comply with the
requirements in CCITT Rec. G.703 section 10, with
75 ohms impedance, but with the frequency tolerance
+20- 10",
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4.6.3 Styrning av utgaende takt

Mdjlighet till styrning av utgaende takt genom slingkopp-
ling av inkommande takt skall finnas.

Kraven pa overforingsfunktionen for jitter och wander i
avsnitt 4.4.2 skall harvid uppfyllas.

5 Elsakerhet

Utrustning avsedd att anslutas till bade starkstromsnéatet
och det allmanna telenétet, skall uppfylla de krav pa elsa
kerhet och spanningstalighet som anges i Svensk standard
SS436 14 51.

6 Radiostdrningar

Kraven enligt Svensk Standard SS 447 20 22 klass B skall
uppfyllas vad gédler radiostorningar.

4.6.3 Timing control from receiver

It shall be possible to control the timing of the transmitter
with timing pulses recovered from the receive signal.

The requirements for the transfer function for jitter and
wander, as stated in section 4.4.2, shall be fulfilled in this
case.

5 Electrical safety

Equipment intended for connection both to power supply
mains and the public telecommunications network, shall
fulfill the requirements on electrical safety and the ability
to withstand voltages set forth in Swedish Standard
SS436 14 51.

6 Radio interferences

The requirements in Swedish Standard SS 447 20 22 class B
concerning radio interferences shall be fulfilled.
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