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1. Initial provisions

1.1. Scope

The purpose of this document is to specify characteristics of interfaces to be used between AN and
TEs on one side and between AN and SNs (LE, LL, DN, ...) on the other side, in the access network
of CESKY TELECOM, a.s.

1.2. Validity and obligation

The document is according to the valid company regulation documents of CESKY TELECOM, a.s.
obligatory for NU - ND and is to be considered a valid recommendation within the entire company
CESKY TELECOM, a.s. It is valid from the date of approval (see the first page).

1.3. References

The document replaces TPK 2027A "UNI AND SNI INTERFACES OF TRANSMISSION
EQUIPMENT FOR ACCESS NETWORK" - part 3.1 (CESKY TELECOM, a.s. - 10.3.1999)

Other related documents:

ITU-T Q.512 Exchange interface for subscriber access; 1989

ITU-T Q.522 Transmission characteristics at 2-wire analogue interfaces of digital
exchange; 1988

ITU-T 1.411 ISDN user-network interfaces-reference configurations; 1988

ITU-T 1.430 Basic user-network interface layer 1 specification; 1988

ITU-T 1.431 Primary Rate User-Network Interface Layer 1 Specification; 1988

ITU-T G.703 Physical/Electrical characteristics of hierarchical digital interfaces; 1988

ITU-T G.704 Synchronous frame structures used at primary and secondary hierarchical
level; 1988

ITU-T G.706 Frame alignment and cyclic redundancy check (CRC) procedures relating
to basic frame structures defined in recommendation G.704; 1988

ITU-T G.712 Transmission performance characteristics of pulse code modulation; 1992

ITU-T X.21 Interface between Data Terminal Equipment and Data Circuit Terminating

Equipment for synchronous operation on Public Data Networks; 1992

ITU-T G.823 The control of jitter and wander within digital networks which are based on
the 2048 kbit/s hierarchy; 1993

ETS 300 001 Attachments to Public Switched Telephone Network (PSTN); General
technical requirements for equipment connected to an analogue subscriber
interface in the PSTN; 1992

ETS 300 011 Integrated Services Digital Network; Primary rate user-network interface
Layer 1 specification and test principles; 1992

ETS 300 011/A1  Integrated Services Digital Network; Primary rate user-network interface
Layer 1 specification and test principles; 1992

ETS 300 012 Integrated Services Digital Network (ISDN); Basic user-network interface
Layer 1 specification and test principles; April 1992
ETS 300 125 Integrated Services Digital Network (ISDN); User-network interface data

link layer specification. Application of ITU-T Recommendations Q.920/1.440
and Q.921/1.441; 1991
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TSPE 2078 Zyni INTERFACE WITH U SIGNALLING

ETS 300 324 Signalling protocol and Switching (SPS);V interfaces at the digital Local
Exchange ( LE) V 5.1 interface for the support of Access Network (AN);
1994

ETR 080 Transmission and Multiplexing (TM); ISDN basic rate access; Digital
transmission system on metallic local lines; July 1993

ETS 300 659-1 Public switched telephony network (PSTN); Subscriber line protocol over
the local loop for display (and related) services; Part 1: On hook data
transmission - Draft version 1.3.1 — 2001-01

ETS 300 659-3 Public switched telephony network (PSTN); Subscriber line protocol over
the local loop for display (and related) services; Part 3: Data link message
and parametr codings - Draft version 1.3.1 — 2001-01

ETS 300 648 Public switched telephony network (PSTN); Calling Line Identification
Presentation (CLIP) supplementary service; Service description
Edition 1 — 1997-03

1.4. Definitions and terms

- not used -

1.5. Abbreviations and Acronyms

ANE Access Network Element

APS Auxiliary Power Supply

DDI Direct dialling in

CLIP Calling Line Identification Presentation
DLL Digital Local Line

DN Data Network

DTS Digital Transmission System

EOC Embedded Operations Channel

IPS Internal Power Supply

ITS 2M Integral Transmission System with 2084 kbitps bit rate
LE Local Exchange

LL Leased Line

LT Line Termination

LTU Line Termination Unit

PABX Private Automatic Branch Exchange
PSTN Public Switching Telephone Network
R Resistance

SN Service Node

SNI Service Node interface

TS 64 kbps Time Slot

UOA DLL-Only-Activation

UNI User Network Interface

For not listed terms and abbreviations see related documents.
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2. ACCESS NETWORK INTERFACES

The following Figure 1 describes the generic structure of an ANE.

UNI interfaces SNl interfaces
[ 1
UNI ITS SNI e
—{ NT1  Equipment Equipment |
| I
Z yni Z s
S/TISDN BA U, ISDN BA V 5.x
T ISDN PRA Vs,
Analogue transparent leased line Analogue transparent leased line
2 Mbps leased line 2 Mbps leased line
64 kbps G.703 64 kbps G.703
X.21 data interface X.21 data interface
V.35 data interface V.35 data interface

Figure 1: Generic structure of ANE

3. Zyn interface with U signalling

3.1. Application area

This interface shall be used between ANE and a subscriber terminal with the analog subscriber loop
signaling ( telephone set, fax, answering machine, ...).

The parameters of the Zyy, interface may be modified (reduced) if the maximum required subscriber
loop resistance of ANE is less then 1450 Q. In this case ANE must fulfill requirements of ETS 300
001 for electrical parameters at the subscriber socket and the required parameters are described for
the loop resistance 1450 Q, 500 Q and 200 Q without resistance of TE.

3.2. Static parameters of subscriber loop

3.2.1. Max. R of subscriber loop

There are used three classes of maximum subscriber loop resistance in the SPT TELECOM, a.s.
access network, i.e.

Standard subscriber 100p ........cccccceviiiciieeiicieeens 1450 Q + Rof TE *)
Reduced subscriber loop 1 .......ccoooiiiiiiiieiene, 500 Q + Rof TE ¥)
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Reduced subscriber loop 2

200 Q + R of TE *)

*) VA characteristic of TE see fig. 2 (subscriber set reaches this value in 100ms after off-hook).

3.2.2. Min. insulating resistance between a-b wires........ 20 kQ
3.2.3. Maximum capacity between a-b wires................... 0,75 pF
3.2.4. Minimum current of the loop........cmvrrreecccr e, 15 mA
3.2.5. Recommended current of the loop..........ccceeu........ 20 to 25 mA
Nominal loop current 20 to 25 mA must be reached in 160 ms after off-hook.
3.2.6. Maximum current of the loop
Max. R of subscriber loop 1450 Q 500 Q 200 Q
Maximum current 15-70 mA 15-60 mA 15-60 mA
3.2.7. Maximum voltage a-b in the on-hook state
Max. R of subscriber loop 1450 Q 500 Q 200 Q
Maximum voltage 66 V 27.3V 27.3V
3.2.8. Minimum voltage a-b in the on-hook state
Max. R of subscriber loop 1450 Q 500 Q 200 Q
Minimum voltage 35V 247V 247V

3.2.9. Maximum loop current in faulty loop (parking) state

MaxXimum CUIMTENTE ... 7 mA.

See also 3.1.5.3: This condition is mandatory in case of continuous high resistance supervision for
the subscriber loop in faulty loop state, in case of low resistance periodical supervision for faulty
loop, only recommendation 3.1.5.3 must be met.

3.2.10.Maximum current in the loop idle state ........................ 3 mA

3.2.11.Protection of the line against overvoltage and overcurrent
must fulfill ITU-T Recommendation K.20, K.21.

3.3. Transmission parameters at Zyy, interface

3.3.1. Max. attenuation of the access line

Max. R of subscriber loop 1450 Q 500 Q 200 Q
Maximum attenuation 7 dB/ 5.36 dB/ 2.14 dB/
1020 Hz 1020 Hz 1020 Hz
CESKY TELECOM, a.s., Ol$anska 55/5, 130 34 6/13
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3.3.2. Transmitting tone level

Max. R of subscriber loop 1450 Q 500 Q 200 Q
Tone level -12 dBm min. -19 dBm min. -22 dBm
+ 1 dBm

3.3.3. Transmitting signal levels
3.3.3.1. Relative level .........ccccccviiiiiii 0 dBr
3.3.3.2. Tolerance of level adjustment .................... +0,4 dB
3.3.3.3. Short term (10 minutes) level stability ...... +0,1dB

3.3.3.4. Long term (1 year) level stability ................ +0,3dB

3.3.4. Receiving signal levels
3.3.4.1. Relative [evel ........cccoeeviiiiiiiiiciies -7 dBr
3.3.4.2. Tolerance of level adjustment .................... +0,4dB
3.3.4.3. Short term (10 minutes) level stability ....... +0,1dB

3.3.4.4. Long term (1 year) level stability ................ +0,3dB

3.3.5. Impedance of ANE

Two types of impedance are possible:
e Zr=600Q
o Zc =220 Q serial with (115 nF parallel 820 Q)

NOTE: If ANE does not allow for a choice between these two alternatives, impedance Z. is
preferred.

If the value of return loss fulfills requirement given in the following paragraph, other type of complex
impedance is possible.

3.3.6. Return loss of terminating impedance

Frequency range (Hz) |Return loss (dB)

300 - 600 > 14

600 - 3400 =18
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3.3.7. Longitudinal conversion loss (LCL)

LCL is required according to the Table 4, 2 wire connection Z =600 Q of ITU-T Recommendation
G.712, Section 6.

3.3.8. Longitudinal conversion transfer loss (LCTL)

LCTL is required according to the Table 5, 2 wire connection Z = 600 Q of ITU-T Recommendation
G.712, Section 6.

3.3.9. Terminal balance return loss (TBRL)

TBRL shall comply with requirements of the ITU-T Recommendation G.712, Section 16.1. The
impedance Z¢ (see 3.3.5) shall be used as the balance test network.

3.3.10.Attenuation frequency characteristics

Distortion of the ANE frequency characteristic between Zyy, and the relevant SNI shall comply with
ITU-T Recommendation G.712, Section 7

» Fig.3, if SNl is an analogue interface or
» Fig.5, if SNI is a digital interface.

3.3.11.Absolute group delay

Absolute group delay of the ANE between Zyy and the relevant SNI at the frequency of the
minimum group delay shall not exceed

» 750 ps, if SNI is an analogue interface or

* 450 ps in the transmitting direction and 300 ps in the receiving direction, if SNI is a
digital interface.

3.3.12.Group delay frequency characteristic

Group delay frequency characteristic of the ANE between Zyy and the relevant SNI shall comply
with ITU-T Recommendation G.712, Section 8.2

* Fig.7, if SNI is an analogue interface or

* Fig.9, if SNI is a digital interface.

3.3.13.Noise parameters

Noise parameters of the ANE at Zyy shall comply with relevant requirements of ITU-T
Recommendation G.712, Sections 9 to 15.
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3.4. Evaluation time of the A subscriber (calling subscriber)

3.4.1. Recognition of the subscriber loop closing:

NOt evaluated ...........uueeiiiiiiie e <20 ms

off-hook of the calling subscriber ............cccce i, =300 ms

3.4.2. Recognition of the loop interruption:

Not evaluated ...........cocciiiiiiiiii i <10 ms
FIASK <o 30-180 ms
not evaluated as on-hook of the calling subscriber ................ <185 ms
on-hook of the calling subscriber ............cococceiiiiiiiini e, >400 ms

3.4.3. Decade dialling parameters are presented in Figure 3
3.5. Evaluation time of the B subscriber (called subscriber)

3.5.1. Recognition of the subscriber loop closing:

NOt EVAIUALEA .....coeeeiie e <10 ms
AUFNG FINGING cocoeieiie e =100 ms
INOthEr STAtES ... e =200 ms

3.5.2. Recognition of the loop interruption:

NOt €VAIUALEA ... <10 ms
FlAS < 30-180 ms
not evaluated as on-hook of the called subscriber ................. <185 ms
on-hook of the called subscriber ...........oouvveeeiiiiiiiiieeeeeee, =400 ms
3.5.3. Time for faulty loop (parking state) escape.................. <5s

3.6. Ringing

3.6.1. Nominal rms. of the ringing generator voltage

Max. R of subscriber loop 1450 Q 500 Q 200 Q
Nominal RMS 75+5V 57V +5% 52V +5%
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3.6.2. Voltage of the ringing generator at 2KQ load

Max. R of subscriber loop

1450 Q

500 Q

200 Q

Ringing voltage

=255V

45V 5%

39V +5%

3.6.3. Frequency of the ringing current ...... 25+ 2 Hzor50+2Hz

...... harmonious signal with distortion max. 5%

3.6.4. Ringing current superposed with the DC supply voltage at
2KQ load

Max. R of subscriber loop 1450 Q 500 Q 200 Q

Min. 16 kHz level -48V -27V -27V
3.6.5. Time of immediate pulse duration ............... 360 - 1100 ms
3.6.6. Time of a pulse duration ...........cccceerrrrrrreenees 1000 ms +/-10 %
3.6.7. Time of a pause duration ...........ccccvvreeennnnnnnn. 4000 ms +/-10 %

3.6.8. If the minimum pause between the immediate and the first
periodic ringing is not secured at least 200 ms, the maximum time of
the duration of both (joint) pulses is 1400 ms.

3.7. Transmission of metering pulses
3.7.1. Pulse length ..........ccooirimmmmrrcccirrrereen 140 £ 40 ms
3.7.2. Pulse frequency .......ccccceeiiiimrmreeemnnccsesseeeeeeennns 16 kHz + 80 Hz
3.7.3. Distortion .........ccoovriiiiiiiii <1%
3.7.4. 16 kHz output impedance .......cccccceeuucciiiiiinnnns 200Q+£10%
3.7.5. 16 kHz transmitting level (with load)
Max. R of subscriber loop 1450 Q 500 Q 200 Q
16 kHz level 26V05V 1.5V+01V | 04V£01V
3.7.6. Maximum charging rate .......c...cceeeeciirrreencnnns 3 pulses/s.

CESKY TELECOM, a.s., Oldanska 55/5, 130 34
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3.8. Transmission of Calling Line Identification Presentation (CLIP)

3.8.1. Transmission of CLI is based on ETSI EN 300 659-1 in variant
associated with ringing, during ringing.

3.8.2. Data format and coding of CLI contains following parameters
(according with ETSI EN 300 659-3, chapter 5.2.1):

Date and Time

Calling Line Identification or rason of Calling Line Identification Absence
Called Line Identification

Not allowed area

5,2V Recommended area

Figure 2:
Cut-off V-A characteristic of terminal equipment
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Figure 3:
Time parameters of decadic dialling

CESKY TELECOM, a.s., Oldanska 55/5, 130 34

12/13



TSPE 2078 Zyni INTERFACE WITH U SIGNALLING

TSPE 2078 - Zyy INTERFACE WITH U SIGNALLING
Published as an internal technical standard by CESKY TELECOM, a.s.

Applicant: Ing. Jifi Kansky (NU - ND1)
Draft by: Ing. Martin Parolek (NU - ND1.1)
Approved by: Ing. Martin Skop, Network Development Director

Important notice: Only the document version placed in the central company database and
marked as valid, is valid. Printing or exporting results in informative copy only. The validity
of the document, actual state of the amendments etc. is to be verified in the lists that are
placed in the central PND database on the intranet pages of Technical standardization or in
the database of Development and Organization. External publishing and validity of ext.
published document is regulated by Czech Telecommunication Office (CTU) or by a special
contract.

CESKY TELECOM, a.s., Oldanska 55/5, 130 34 13/13



