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Informacie uvedeneé v tomto dokumente poskytla spolocnost LAST MILE, spol. s r.0., so sidlom
Dunajskéa 37, 931 01 Samorin, zapisana v Obchodnom registri Okresného sudu Bratislava, oddiel:
Sro, vlozka &islo: 18407/T, ICO: 36 353 353 na zaklade § 35 ods. 1 zékona &. 610/2003 Z. z. o
elektronickych komunikaciach ako technické Specifikacie rozhrani pre poskytovanie elektronickych
komunika¢nych sluzieb.

Tento dokument nie je sucastou ziadnej zmluvy uzavretej medzi spolo¢nostou LAST MILE, spol.
s r.0.a zakaznikom a ma len informativny charakter.

Spolo¢nost LAST MILE, spol. sr.0o. nezodpoveda za Skodu spbsobenu pripojenim koncovych
zariadeni nevyhovujucich parametrom uvedenym vtejto Specifikacii k verejnej elektronickej
komunikacnej sieti LAST MILE, spol. s r.o.
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1.  Uvod

Tento dokument popisuje mechanické, elektrické a funkéné vlastnosti rozhrani pre poskytovanie
telekomunikacénych sluzieb prenajmu pevnych digitdlnych okruhov a pristupu do siete Internet.
Rozhranie sltzi na pripajanie koncovych telekomunikaénych zariadeni pre prenos déat v sieti spol.
LAST MILE..

PoZiadavky na vysvetlenie a doplnenie technickych informacii uvedenych vtomto dokumente
vztahujucich sa k tomuto dokumentu je potrebné smerovat na adresu:

LAST MILE, spol. s r.o.
Dunajska 37, 931 01 Samorin

tel. +421 2 XXXXXXXX
email: technika@Iastmile.sk
Aktudlna verzia dokumentu: www.lastmile.sk
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2. Koncovy bod siete

Pre realizaciu rozhrania koncového bodu sa pouzivaji rieSenia s vyuzitim prenosovych
a multiplexnych zariadeni inStalovanych v mieste zakon&enia siete. Konkrétne prevedenie rozhrania
moze byt rieSené ako:

rozhranie X.21
rozhranie G.703
rozhranie V.35
rozhranie G.957
rozhranie IEEE 802.3

3. Popis rozhrani

Rozhranie X.21

X.21 je rozhranie medzi datovou koncovkou zariadenia DTE (KZ) a datovou koncovkou obvodu
zariadenia DCE, ur€ené pre synchrénny prenos dat v sietach obvodovo alebo paketovo spinanych.
Doporucené prenosové rychlosti su n x 64 kbit/s, kde n=2,4,8,12,24 a 30. Koncovy bod okruhu je
umiestneny na zasuvke zariadenia siete a je realizovany 15-pinovou zasuvkou konektora DB-15F.
Vazobné odvody rozhrania su realizované ako 2-vodi€ové symetrické pary a vyhovuju funkénym
charakteristikam ITU-T X.24. Protokolové rozhranie je definované normou ITU-T X.21.

1 FRAME GROUND
TRANSMITE 9 2 TRAMSMIT - A
CONTROL B 10 3 CONTROL- A
RECEIVEB 11 4 RECEIVE - A
INDICATION B 12 5 INDICATION - A
SIGNAL TIMING B 13 & SIGNAL TIMIMNG - A
14 T
15 8 SIGNAL GROUND
Okruh podrfa ITU-T Popis okruhu Smer signalu | Vyvod A | Vyvod B
G Signal Ground DTE « DCE 8 -
T Transmitted data DTE - DCE 2 9
R Received data DTE <« DCE 4 11
C Control DTE - DCE 3 10
I Indication DTE < DCE 5 12
S Signal Element Timing DTE < DCE 6 13
Taburlka €. 1: Rozhranie X.21 — priradenie vyvodov a okruhov
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Vyvody podla Standardu ISO 4903

1 1
15 15
Sub-D15 Male Sub-D15 Female

Krizeny kébel

Pin |Signal abbr. DTE DCE X.21 Cross Cable
1 |Shield - - X.21 X.21
2 [Transmit (A) Out |In 1 1
3 |Control (A) Out |In 2 4
4 |Receive (A) In |Out 3 5
5 |Indication (A) In |Out 4 2
6 |Signal Timing (A) In |Out 5 3
7 |Unassigned 6 7
8 |Ground 7 6
9 [Transmit (B) Out |In 8 8
10 |Control (B) Out |In 9 11
11 |Receive (B) In |Out 10 12
12 |Indication (B) In |Out 11 9
13 |[Signal Timing (B) In |Out 12 10
14 |Unassigned 13 14
15 |Unassigned 14 13
15
Rozhranie G.703

Rozhranie G.703 je digitalne rozhranie pre pripojenie koncového zariadenia na prenajaté digitalne
nestruktirované okruhy s prenosovou rychlostou n x 64 kbit/s , 2048 kbit/s , 34 Mbit/s a 155 Mbit/s,
ktoré poskytuju obojsmerny prenos dat. Vazobné obvody rozhrania vyhovuju funkénym
charakteristikam ITU-T G.703 a su v zavislosti od typu rozhrania realizované ako symetrické alebo
nesymetrické 2-vodi¢ové vedenia.

| 0

1 8

—]
—]
—
—]
—1
—]
—
1

Okruh podra ITU-T Popis okruhu Smer signalu | Vyvod A | Vyvod B
T Transmitted data DTE > DCE 1 2
R Received data DTE < DCE 4 5
S1 Transmit ground 3 -
S2 Receive ground 6 -

Tabulka €. 2: Rozhranie G.703 — priradenie vyvodov a okruhov konektora ISO/IEC 10173

LAST MILE, spol. s r.o. ICO: 36353353
Dunajska 37, 931 01 Samorin IC DPH: SK 2022175848
www.lastmile.sk technika@lastmile.sk




LAST MILE, spol. s r.o., Dunajska 37, 931 01 Samorin

Telekomunikaéné okruhy s prenosovou rychlost'ou 2048 kbit/s su ukoncené:

e 8-podlova zasuvka RJ 45
e parom konektorov BNC

Telekomunikaéné okruhy s prenosovou rychlostou 34 Mbit/s a 155 Mbit/s st ukonéené parom
konektorov BNC. Stred — vstup/vystup Tienenie — kostra pre vstup/vystup

Rozhranie V.35
Rozhranie podla odporucani ITU-T V.35

e Elektrické charakteristiky: pre nesymetrické vazobné obvody podla odportcania ITU-T
V.28 pre symetrické vazobné obvody podla odporucania ITU-T V.35

e Prenosova rychlost: 48 kbit/s po primarnej analégovej kanalovej skupine 64 kbit/s az 2
Mbit/s na digitélnych okruhoch

e Dosah rozhrania: 50 m pre 64 kbit/s

Signal___Fin] [ @) [Fin Signal V.35 Tail-Circuit

Signal Ground B ] L. A Chassls Ground I:ahlu EYNASZ
Clearto Send D L C Hequastto Send | — ]
Rev. Line Sigral Detect  F ] [ E  Data Set Ready f ————
Data Terminal Ready HT [ L (
T ) Ring Indicator | > i
{Sig. A} Racaivad Data._ R F ransmitied Data frr—— ——
{Sig. B) Heceived Dalz T - -+ 5 Transmitted Data (Sig.B) H g, WS |
Receive Timing A V' F U Terminal Timing P f
Receive Timing B X~ W Terminal Timing e p

F " Transmit Timing B
FAA. Transmr Timing { = — {
j———m-o-v—-»o- v
e
. O @ o :; == g
Vyvody _Krizeny kabel =3

Rozhranie G.957

Rozhranie je uréené pre pripojenie zariadeni s prenosovou rychlostou 155 Mbit/s a 622 Mbit/s,
pouzivajlcich prenosovd technologiu synchronnej digitalnej hierarchie (SDH). Ako prenosové médium
sa pouzivaju single-modové optické vliakna. Uroven signalu a kddovania vyhovuje odporu¢aniam ITU-
T G957. Telekomunikacné okruhy st ukoncené na optickych konektoroch zariadenia siete, ktoré su
samostatné pre vysielaci aj prijimaci smer.

Telekomunikaéné okruhy s prenosovou rychlostou 155 Mbit/s si ukonéené:

e parom optickych konektorov FC/PC alebo E2000
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Rozhranie IEEE 802.3

Rozhranie typu Ethernet Specifikované v norme IEEE 802.3 pre prenosové rychlosti 10/100/1000
Mbit/s. K rozhraniu je mozné pripajat vSetky koncové zariadenia splnajuce Specifikaciu IEEE 802.3

LA

Popis okruhu Okruh

Vyvod
1 Transmitted data TD+
2 Transmitted data TD-
3 Received data RD+
4 Nepouzité
5 Nepouzité
6 Received data RD-
7 Nepouzité
8 Nepouzité

Tabulka €. 3: Rozhranie IEEE 802.3 — priradenie vyvodov a okruhov, 10/100 Mbit/s

Stand I?jB;bteT Cabl 105ase |
SR R B CrossOver Cable
OrangefWhite 1 1
1 1
0 2
5 range 9 2 4
Green/White 3 3
3 3
4 Blue 4 4 A 4
i 5 5
5 Blue / White 5
Green fi &
i N E— i
Brown / White 5 7 74
-
3 Brown 3 a 8
Pins 4, 5, 7 and B remain the same
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4. Pouzite skratky

EN: europska norma

ETSI: European Telecommunications Standards Institute, eurépsky normalizaény institat pre
telekomunikacie

IETF: Internet Engineering Task Force, rieSitelské skupina rozvoja internetu

IEEE: Institute of Electrical and Electronics Engineers Inc., USA

IEE: The Institution of Electrical Engineers, neziskova organizacia, Velka Britania

FCC: Federal Communications Commission, USA

TIA: Telecommunications Industry Association, USA

EIA: Electronic Industries Alliance, USA

ITU-T: International Telecommunication Union, Telecommunication Standardization Sector,
medzinarodna telekomunikacna Unia — odbor technickej normalizacie

KTZ: koncové telekomunikacné zariadenie

LL: Leased Line, prenajaty okruh

PICS: Protocol Implementation Conformance Statement, protokol vyhladsenia o zhode
implementacie

PMP: Point to multipoint, bod-multibod (konfiguracia)

PP: Point to point, bod-bod (konfiguracia)

PRA: Primary Rate Interface, rozhranie s primarnym pristupom

SS: spojovaci systém

STN: Slovenska technickd norma

TE: Terminal, koncové zariadenie

TEL: Terminal Identifier, linkova adresa koncového zariadenia

TPT-T: Technicky predpis telekomunikacii

TUSR: Telekomunikaény urad Slovenskej republiky

UNI: User—Network Interface, U€astnicke rozhranie

BNC: Bayonet Neill Concelman connector, konektor vyuzivany pre pripajanie koaxialnych
kéablov.

NRZ: Non Return To Zero, typ linkového kédu
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5. Odkazy na pouzité technické dokumenty

[1] EN 28877: Information Technology — Telecommunications and information exchange
between systems — Intreface connector and contact assignments for ISDN basic access
interface located at reference points S and T, 1993

[2] ETSI TBR 3: Integrated Services Digital Network (ISDN); Attachment requirements for
terminal equipment to connect to an ISDN using ISDN basic access, November 1995

[8] TPT-T 6: Rozvod telekomunikaénych sieti v budovach, Maj 1999

[4] TPT-T 1-2: Technicka Specifikacia koncového bodu verejnej telekomunikaénej siete;
Digitélna pripojka verejnej telefonnej siete (zasuvky a vidlice), December 1999

[5] ETS 300 402-1: Integrated Services Digital Network (ISDN); Digital Subscriber Signalling
System No. one (DSS1) protocol; Data link layer; Part 1: General aspects, November
1995

[6] ETS 300 402-2: Integrated Services Digital Network (ISDN); Digital Subscriber Signalling
System No. one (DSS1) protocol; Data link layer; Part 2: General protocol specification,
November 1995

[71 EN 300 403-1: Integrated Services Digital Network (ISDN); Digital Subscriber Signalling
System No. one (DSS1) protocol; Signalling network layer for circuit-mode basic call
control; Part 1: Protocol specification, November 1999

[8] TBR 004: Integrated Services Digital Network (ISDN); Attachment requirements for
terminal equipment to connect to an ISDN using ISDN primary rate access, November
1995

[9] EN 300 011-1: Integrated Services Digital Network (ISDN); Primary rate User Network
Interface (UNI); Part 1: Layer 1 specification, May 2000

[10] TBR 12-1: Business Telecommunications (BT); Open Network Provision (ONP) technical
requirements; 2 048 kbit/s digital unstructured leased line (D2048U), Attachment
requirements for terminal equipment, December 1993

[11]TBR 12 A1-1: Business Telecommunications (BT); Open Network Provision (ONP)
technical requirements; 2 048 kbit/s digital unstructured leased line (D2048U), Attachment
requirements for terminal equipment, (Amendment), January 1996

[12]CCITT Recommendation G.703: General aspects of digital transmission systems,
Terminal euipments, physical/electrical characteristic of hierarchical digital interfaces,
1991

[13]IEEE Std 802.3: Carrier sense multiple access with collision detection (CSMA/CD) access
method and physical layer specifications, 8 March 2002

[14] IEC 60603-7: Connectors for frequencies below 3 MHz for use with printed boards, Part 7:
Detail specification for connectors, 8-way, including fixed and free connectors with
common mating features, with assessed quality, 1990

[15]IEC 60874-2: Connectors for optical fibres and cables Part 2: Sectional specification for
fibre optic connector - Type F-SMA, 1993

[16] IEC 60874-7: Connectors for optical fibres and cables Part 7: Sectional specification for
fibre optic connector - Type FC, 1993

[17]1IEC 60874-10: Connectors for optical fibres and cables—Part 10: Sectional specification,
Fibre optic connector type BFOC/2,5, 1992

[18] IEC 60874-14: Connectors for optical fibres and cables Part 14: Sectional specification for
fibre optic connector - Type SC, 1993

[19]ITU-T Recommendation G.957: Optical interfaces for equipments and systems relating to
the synchronous digital hierarchy, July 1995

[20]ETSI TBR 1: Attachment requirements for terminal equipment to be connected to circuit
switched data networks and leased circuits using a CCITT Recommendation X.21
interface, or at an interface physically, functionally and electrically compatible with CCITT
Recommendation X.21 but operating at any data signalling rate up to, and including, 1
984 kbit/s, October 1995

[21]CCITT Recommendation X.21: Interface between data terminal equipment and data
circuit-terminating equipment for synchronous operation on public data networks,
September 1992
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