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Digital automatic telephone station SI2000 for building
up urban and rural communication networks

In the article there has been considered the most progressive and constantly developing branch of
science and engineering — telecommunication connection. There has been described the most progressive up-to-
date telecommunication systemSI200. There has been grounded expediency of using of digital automatic
telephone station SI12000 for building up urban and rural communication networks.
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Kuposoepadckuii nayuonanvrulil mexuuyueckuil yHugepcumemn

IIpumenenne nugposoii apromarnyeckoii Tenegonnoi cranuuu S12000 1J1st mocTpoeHUs: TOPOACKHUX U
CeJIbCKHX KOMMYHHMKAIIMOHHBIX CHCTEM CBSI3H

B crarbe paccmarpuBaercsi HanboJiee IPOrPECCUBHASL M TIOCTOSIHHO Pa3BUBAIOLIASICS OTPACIIb HAYKH U
TEXHUKH — TEJICKOMMYHUKAIlMOHHas CBsi3b.  OmucaHa COBpeMEHHas LU(pOBas TEICKOMMYHHUKAIIMOHHAs
cucrema SI2000. OGocHOBaHA II€ECOO0PA3HOCTh HCIONIB30BaHM HU(GPOBOH ABTOMATHUYECKOW Tele(hOHHOU
ctanuuu SI12000 1711 moCTpOeHHs TOPOACKHUX M CENIbCKUX CeTell KOMMYHHMKALIUU.
nugpoBas aBTOMaTHYecKas TeJe()OHHAS CTAHIUS, KOMMYHHKAIIMOHHBbIE CETH, TOPOACKAS M CeJIbCKast
KOMMYHHMKAaLHUSs

Setting a problem. Under current conditions telecommunication [1] is the most
progressive and rapidly-developing branch of science and engineering.

Nowadays active modernization of current telecommunication networks [2] is being
carried out and absolutely new and prospective telecommunication systems are being created
thanks to broadening of their functionality and providing more services to consumers.

The aim of research is usage of digital automatic telephone station for building up
rural and urban communication networks.

Base material statement. Modern networks must be in digital format and have easy
to manage flexible structure. Electronic means of commutation have greater advantages and
new possibilities as compared with electromechanical ones. These are:

- Dbig station capacity;

- smaller area of placement;

- high reliability;

- possibility to set up any quality of ranges;

- possibility to set up a developed system of indirect routs;

- possibility to analyze any quantity of digits in a number;

- possibility of centralized control;

- possibility to set up full access bundles of lines of any capacity.

Digital commutation system SI2000 has been designed and manufactured by the firm
IskraTEL, a joint Slovak and German venture developing and producing digital commutation
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system SI2000 and EWSD. Founders of joint-venture is Iskra Telekom Holding, Kran,
Slovenia and Siemens AG, Munich, Germany.

ST 2000 is a digital communication system [3] with functions of alarm system (OKC
N7), digital network with integrated service (DNIS), xDSL, IPOP, COPM, V5.2 [4], which
provides telecommunication services for analog and digital system users and also functions of
control and technical service. Digital network with integrated services is a telephone network
open to general use, which uses digital form of signal transmission and includes a wide range
of digital services which are becoming available for users. Function xDSL is a collection of
technologies that enable to substantially broaden carrying capacity of a local telephone
network user line by means oa using of effective linear codes and adaptive methods for
correction of line distortion on the basis of modern achievements in microelectronics and
methods of digital signal processing. Function COPM is a complex of technical means and
arrangements assigned for conducting research actions in networks of telephone, moving and
wireless communication and radio-communication. Function V5.2 ensures service providing
for analog and digital users, and also realization of control functions and technical
maintenance.

Control and technical service functions enable to control the system operation,
subscribe to and nullify telecommunication services, add and change routing characteristics,
perform measurements and collecting statistical data on separate parts of the system etc.

Communication systems SI2000 of big capacity is certified to be used on all levels of
urban and rural telecommunication network.

System SI12000 has the following features:

- modular composition of hard- and soft-ware;

- digital commutation for transmission of talks, data, control signals, acoustic and
speech signals;

- combinatory ability with existing digital and analog stations;

- uniform technological decisions, uniform elemental base and materials for all
kinds of commutation equipment;

- uniform system of maintenance with usage of maintenance centers (MC);

full conformity with standards and recommendations of international control bodies
(ITU-T, ETSI, ECMA).

System SI 2000 ensures construction of commutative equipment within the following
limits:

- up to 40000 user routs (B-channels);

- up to 7200 digital or analog connecting lines;

- up to 240 digital streams 2048 kbit/s;

- up to 120 signal channels of alarm system (OKC N7);

- up to 96 interfaces V5.2.

Simultaneously there can not be used maximum total number of user and connecting
lines.

Functional scheme digital commutation system for building communication networks
shown on figurel.
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Figurel- Functional scheme digital commutation system for building communication networks

The system ensures the possibility of connection of basic reach user lines and analog
user lines, user lines of standard SDSL and aDSL, users WLL in standard a-CDMA or DEST
in any proportion within total user capacity and productivity. WLL is a connection technology
type. It is a combination of a radio- telephone line and a stationary phone. Standard a-CDMA
or DEST is a connection technology, usually radio-connection, whereby transmission
channels have a common frequency band but different code modulation.

There has been ensured the possibility of switching on of the user lines on primary
speed (PRA), which are operated by alarm system EDSS1, bundles of connecting lines which
are operated by alarm system OKS N7 and QSIG (on departmental network). Alarming
system EDSS1 is a flexible programmable commutator, one of main elements of connection
network, the core of which is basic IP-networks supporting full or partial integration oa
speech transmission services, data and multimedia. QSIG is symmetrical protocol of
signalling for private telephone networks adopted by European institute of standards in the
field of communication ETSI.

Distinctive features of hardware tools which are used in the system are:

- newest technique based on the super high integration circuit and also circuits FPGA
(Field Programmable Gate Array — gate array programmed by the user);

- mechanical construction as to ESTI standards;

- the highest number of plug-in units of different types;

- low power consumption.

Narrow-band access network unit AN-NB can realized on the basis of linear unit ML.
AN-NB serves tracts E1 (common carrying capacity E1=2048 Kbit/s), basic reach user lines
on primary speed DNIS, and also analog user lines. When AN-NB is used in analog network
surrounding, it also includes modules of analog connecting lines telephone set (TS). In this
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case AN-NB converts analog alarm system into alarm system by allotted signal channels
adopted for commutation units SN/SAN.
The functional scheme narrow-band access network unit AN-NB shown on figure 2.
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Figure 2 - Functional scheme narrow-band access network unit AN-NB

AN-NB provides (depending on the variant of the linear module ML to be used) up to
16 tracts E1. These tracts are used for connecting with units SN/SAN.

For connection user lines there have been developed different types of peripheral plug-
in units:

- peripheral plug-in unit for switching on 32 analog users;

- peripheral plug-in unit for switching on 16 analog users digital network with
integrated service.

The feature of the access unit is its ability to be used (along with its main function) as
digital transformer for alarm system. With its help it is possible to transform analog connecting
lines into digital ones and their connection to commutation unit. For realization of this function
there has been developed special peripheral plug-in unit equipped with interface.

A peripheral plug-in unit for connection analog connecting lines which are
constructively identical to peripheral plug-in units for connection of user lines. And this unit
is built into the module instead on of them.

Up to 22 different peripheral plug-in units can be built into one module ML. Thus, up
to 320 users digital network with integrated service can be connected to one narrow-band unit
or up to 704 analog users and also their different combinations.
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Example building structure flowchart commutational network based on digital
commutation system SI2000 shown on figure 3.

District
automatic
telephone set 5
N=6000
telephone subscnber

District
autornatic
telephone set 1
N=10000
telephone subscriber

District
automatic
telephone set 4
HN=10000
telephone subscriber

Ca/ Automatic city
telephone set

512000

' ‘
. _f
District s

autematic
telephone set 2
N=10000

telephone subscnber

District

automatic

telephone set 3
N=10000

telephone subscniber

Figure3 — Structure flowchart commutational network based on digital commutation system SI2000

Conclusions. The research has shown that telecommunication is the most progressive
and rapidly-developing branch of science and engineering. Active modernization of current
telecommunication networks is being carried out and absolutely new and prospective
telecommunication systems are being created. Modern networks and digital automatic
telephone station must be used for building up rural and urban communication networks.
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Kiposoepaocokuil HayionanbHuli mexuiunul yHieepcumem

3acrocyBanHs uudposoi aBToMaTnuHoi Tesedonnoi cranuii SI2000 1715 modya0BH MiCHKHX Ta CiJIbCHKUX
KOMMYHIKaIiiiHUX Mepe:k 3B’ A3KY
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VY cTarTi po3MIISIHYTO HaHOLIBLI IPOrPECHBHY Ta MOCTIMHO PO3BHBAIOYYIOCS Tajly3b HayKH 1 TEXHUKH -
TeJNeKOMYHIKaliiiHuid 3B’s30k. OmnucaHa cydyacHa mudpoBa TelekoMyHikamidHa cucrema SI12000. HaBeneHo
JOLUIBHICT, BHUKOpPHCTaHHS LM(poBoi aBTOMaruuHOi TenepoHHol cranmii  SI2000 s noOynoBu
KOMYHIKaI[ITHUX Mepex 3B’sI3KY.

MeTor0 AOCHUKEHHS € 3aCTOCYBaHHS cydacHO! IUQpoBOi aBTOMAaTHYHOI Tesie)OHHOI CTaHIIl JuIs
NnoOy/ZOBH MICBKHX Ta CUIBCBKMX Mepex 3B’s3ky. SI 2000 — me mudpoBa TenekoMyHIKaliiHa CHUCTEMH 3
¢ysaxmismu OKC Ne7 (cucrema curramizamii), LIMIC, xDSL, IPOP, COPM, V5.2, ska 3abe3nedye HagaHHS
TENEKOMYHIKAI[ITHUX TTOCITYT JJIsl aHAIOTOBUX a0OHEHTIB Ta HUGPOBUX aOOHEHTIB, a TAKOXK peaizamito QyHKIiH
KepyBaHHS Ta TexHiYHOro obOcimyroByBaHHs. I{udpoBa mepexa 3 iHTerpoBanumu ciyxbamu (IIMIC) - me
3araJlbHOOCTYNHA TeneOHHAa Mepexka, IO BUKOPUCTOBYE IM(POBY TEXHOJOTIIO IEepeAaBaHHS CUTHALY i
MICTUTh BEJIMKUN Habip MU(GPOBHX MOCIYT, SAKI CTAIOTh JOCTYIMHUMH JJI1 KiHIIEBUX KOPUCTyBadiB. DYHKIIis
xDSL — 1e ciMeicTBO TEXHOJIOTIH, 10 J03BOJIAIOTH 3HAYHO PO3LIMPUTH MPOMYCKHY 3JaTHICTh aOOHEHTCHKOT
JiHiT MicieBoi Tene)OHHOT MepexXi IIIIXOM BUKOPUCTAHHS €()EKTUBHHUX JIHIHHUX KOJIB i alallTUBHUX METOJIIB
KOPEKIlii BUKPHBIICHH JIiHII Ha 0a3l CydyaCHHX OCATHEHb MIKPOCJIEKTPOHIKH 1 METOMIB IM(pPOBOi 00poOKU
curHany. ®@ynknis COPM — e KoMIIeKe TeXHIYHHMX 3aco0iB, NMPHU3HAYEHHWX JUIS IIPOBEICHHS ONEpPaTUBHO-
MOIIYKOBUX MEPOIPIEMCTB Y Mepekax TeJIe)OHHOrO, MEPECyBHOTO OE3ApOTOBOrO 3B’S3KY Ta pajio3B’s3Ky.
Oynknis V5.2 3abesnedye HaJaHHS TEIEKOMYHIKAIIMHUX ITOCIYT AJIsl aHAJIOTOBMX aOOHEHTIB Ta HU(POBHX
a0OHEHTIB, a TAKOX peaizanito (yHKIH KepyBaHHS Ta TEXHITHOTO OOCITyTOBYBaHHS.

OyHKIIIT KepyBaHHSI 1 TEXHIYHOTO OOCITyTOBYBaHHS HO3BOJITIOTH KOHTPOJIIOBATH POOOTY CHCTEMH,
a0OHyBaTH Ta AaHYJIIOBAaTH TEIICKOMYHIKAIliifHi MOCIHYTHW, MJOAaBaTH Ta 3MIHIOBATH XapaKTEPHCTHUKU
MapuIpyTu3allii, BAKOHYBaTH 3aMipH Ta 30ip CTATUCTHYHHUX JAaHUX 10 OKPEMHUM YaCTHHAM CHCTEMHU.
nudpoBa aBTOMATHYHA Tele()OHHA CTAHNLIA, KOMMYHIKAaNilHi Mepe:ki, MicbKa Ta ClIbCbKa KOMMYHIiKaLis
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[IppMeHeHne TeOpUH KOHEYHBIX aBTOMATOB B
pa3pabOTKe IPOrpaMMHBIX CUCTEM

[IpuBeneHo pelieHWe 3aJayll YCTPAHECHUS HEOAHO3HAYHOCTEH B paboOTe KOHEYHOTO aBTOMAaTa IPHU
CO3JJaHUM YNPABJISAIOUIMX NpOrpaMMHBIX cucTeM. Co3/aHa CTPYKTypHasl cxema MOJEIN KOHEYHOro aBToMara ¢
YY4EeTOM BPEMEHHU OXHJAHWS BBITIOJHEHUS (YHKIMH M pe3yibTara UX BBHINOJHEHUS, IMOJCYETa KOJIHMYSCTBA
COOBITHI M CTEKa COCTOSTHHIA.

KOHeYHbIi aBTOMAaT, kjaacc, SWITCH-TexHon10rus, 00beKT ynpanJieHUs!

H.B. CmipHoBa, kana.TexH. HayK, B.B. CMipHOB, 1011., KaH/I. TEXH. HAYK
Kipoeozpadcoxuii Hayionanvruli mexuiunuil yHigepcumem
3acTrocyBaHHS Teopii KiHIIeBMX aBTOMATIB y po3po01i NPpOrpaMHHUX CHCTEM

HaBezneno pimeHHs 3a1a4i yCyHEeHHS HEOAHO3HAUYHOCTEH B poOOTI KIiHIIEBOTO aBTOMATa MPH CTBOPEHHI
KEpYyIOUHUX IporpaMHux cucteM. CTBOpeHa CTPYKTYpHA CXeMa MOJENI KiHIIEBOTo aBToMara 3 ypaxyBaHHIM 4acy

OUiKyBaHHSI BUKOHaHHS (yHKILIH 1 pe3ysIbTaTy iX BUKOHAHHS, MiAPaXyHKy KUIBKOCTI MO 1 cTeKa CTaHiB.
KiHueBuii aBToMaT, Ki1ac, SWITCH-TexHo.10Tif,00'€KT yIpaBJIiHHSA

B Hacrosamee Bpems pacumpsiercs o6nacts npumeneHuss SWITCH-texnomorun B
pa3paboTke MPOrpaMMHOTO OOECIIEYEeHHsS] CHCTEM YIIPABIICHHUS Pa3IHYHBIMH OOBEKTaMHU.
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