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The PSTN Set of Rules (PSTN SR) contains two volumes.

Volume 1 - SR on Public Automatic Telephone communication.
Volume 2 - SR on the future norms on the PSTN channels.

The present volume (book 1) is the product of the detalization and study of the previous
edition of the PSTN SR ("Radio & Svyaz", 1982).

The detalization of the SR was done on the basis of the system analysis of the
requirements to the new semielec-tronic and electronic switching devices, summary of the net-
work maintenance experience with the consideration of the mo-difications and detalization of
the main rules of the Unified.

Automatic Telecommunication System (UATS), which were appro-ved by the
Interministerial committee on the 30th of March 1982 and 2nd of March 1984.

Detailed SR if compared with the previous version contains the following additional
materials:

- transmitted messages characteristics,

- tarification, charging and billing system;

- software structure;

- software development and trunks calculation.

This SR should be used by research and development organizations in development of
the switches and nodes of the telephone network, by the network planning organizations
during the development of the project and automatization plans, by the Ministry of
Communication departments for the development of the telephone networks by the different
organizations to interface their private networks with the PSTN.



PURPOSE OF SY STEM

1.1. PSTN is needed to meet the requirements of the individuals, organizations and
offices to transmit telephone messages all over the country. It should also provide access to
the international network.

System should provide interconnection with the private networks and exchanges having
access to the PSTN, complying with the requirements of the present document.

When the corresponding terminal equipment is used, the PSTN should support the data
transmission, facsimile transmission, E-mail and other messages with the crosspoint
switching.

1.2. System should provide connection of any given subscriber with any other one all
over the country using either automatic or semiautomatic method.

Automatic method is used to provide handling of the calls from the residential, hotel or
enterprise subscribers as well as from pay-phones.

Semiautomatic method should provide conversations accompanied by several additional
services (notification, inquiry, call to the defined person) and calls from the special pay-phone
centres etc.

2. DESCRIPTION OF TRANSMITTED MESSAGES

2.1. The PSTN provides to subscribers the possibility of real time message transmission
in the dialogue mode of operation.

2.2. The telephone messages should be transmitted via the PSTN with the grade of
service that ensures the legibility and accuracy of the initial signals reproduction.

Grade of service indicators should correspond to the norms, recommended by the
CCITT and documents approved by the Interministerial Committee.

2.3. PSTN telephone network have to ensure the data transmission with the speed up to
the 1200 bit/s. The data transmission speed may be increased by agreement with the USSR
Ministry of Communication.

2.4. Tota (outgoing and incoming) traffic from the subscriber termina in busy hour
when transmission and reception of data, telephone E-mail and etc messages should be, on an
average, no more than 0.1 Erl and should not exceed 0.15 Erl.

The power level during the transmission should not exceed the values stated in the
normative documents approved by the Interministerial Committee.



3. ARCHITECTURAL PRINCIPLES OF PSTN

3.1. The Public Switched Telephone Network consists of the local and toll automatic
exchanges, switching nodes, lines and channels of telephone network and subscriber
telephone terminals.

It is possible to use voice-frequency channels and digital channels of various
transmission systems (cable, microwave, satellite) as channels of the Telephone Network. It is
possible to use metallic circuits, voice frequency channels and channels of digital transmission
system as lines of Telephone Network. Development of the PSTN should be carried out in
accordance with the stages of Unified Automatic Telecommunication System devel opment.

3.2. PSTN consists of :
- zonal telephone network;
- toll telephone network.

3.3. ARCHITECTURAL PRINCIPLES OF THE ZONAL TELEPHONE NETWORKS

3.3.1. Zone - is a part of the country territory where all subscribers of the Telephone
Network have one unified 7-digit numbering plan. Zone boundaries depend on the maximum
number of inhabitants and number of telephone-sets as well as the administrative divisions of
district (land, republic). On determination of the zone boundaries it is necessary to take into
consideration the following factors:

- nominal (theoretical) capacity of the local telephone network should not exceeds
8 min. subscriber numbers within the 50 years perspective. It is also necessary to foresee the

reserve, with taking into account the rate of the numbering plan use and unforeseen
circumstances;

- the destination of the major part of the network traffic should be within the same
Zone;

- zone, as a rule, should include the territory of administrative district; several zones
may be organized at the territory of one district if it is feasible. Separate numbering zones are
organized in the Union Republics which are not devided into regions and districts. Zones are
organized by toll exchange installation.

3.3.2. Zona telephone network consists of:

- local telephone network, situated within the zone;

- intrazonal telephone network.

There are different types of Local Telephone Networks,
- urban telephone network;

- rural telephone network;

- combined telephone network.



3.4. URBAN TELEPHONE NETWORK ARCHITECTURAL PRINCIPLES

3.4.1. On the second stage of development urban telephone networks should be
designed with the use of switching equipment of step-by-step, crossbar, quasi-electronic and
electronic systems.

3.4.2. Subscriber terminal devices should be connected to the switching equipment of
the urban telephone network via two-wire interface, according to the following (Fig.3.1.):

- directly, into Central Office by the individual extension lines some of which are
common for several subscribers (shared telephone-set);

- into PBXs, which are connected to the CO's of urban network viatrunk groups;

into remote switch (concentrator), connected to the CO;

The selection of the way of subscriber terminals connection into UTN should be is
feasible and should depend on the possibilities of existing switching equipment, the
possibility of installation of the remote switches in denlity populated areas, technical
peculiarities of the primary subscriber line network (the extent of the multi-channel
transmission equipment use on this network) etc.

3.4.3. The following versions of urban telephone network structure are foreseen, with
taking into account the possibilities of existing switching equipment and one to be designed.

a) nondistrictive telephone networks,

b) districtive telephone networks without tandems (Fig.2.3), which have severa CO's,
connected one to another via trunk groups using the principle "each with each”;

c) districtive telephone networks with incoming tandems (Fig.3.3), that contain several
tandem districts; CO's of one tandem district may be connected one to another according to
the principle "each with each" (tandem district 1) or may be connected via incoming traffic
tandem of it's own tandem district (tandem district 2), moreover, cross-bar, quasi-electronic
and electronic exchanges alow the existance of the two above mentioned versions of
intratandem interoffice types of communication at the same time; CO's of one tandem district
are connected with the CO's of the other tandem districts via the incoming tandems of these
other districts. It is possible to organize routes from cross-bar, quasi-electronic and electronic
CO to the CO's of other tandem districts, passing over corresponding incoming tandems
(dotted line, Fig.3.3);
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Fig. 3.1. Connection of subscriber terminals to the UTN
switching equipment
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d) districtive telephone networks with outgoing traffic tandems and with incoming
traffic tandems or with combined tandems (incoming and outgoing) - Fig.3.4; one ITT and
one OTT exist in every tandem district; communication between CO's of the same tandem
district is established as described in a previous case (see tandem districts 11, 31 and 21);
outgoing and incoming tandems of different tandem districts are connected one to another via
the trunk groups in accordance with the principle "each outgoing with each incoming” and
communication between CO's of different tandem districts is established via tandem OTT
(IOTT) of originating CO and via ITT (IOTT) of terminating CO; it is possible to organize
routes from cross-bar, quasi-electronic and electronic CO to ITT and CO of different tandem
districts, passing over corresponding OTT (dotted line, Fig.3.4.)

€) combined telephone networks which can use (at the same time)severa of the above
mentioned methods of the districtive urban telephone network design.

During the urban telephone network development it is necessary to make the transition
to more complex structures via the intermediate ones, e.g. by organization of the districts in
the part of the network, that have the b) structure.

The division of the urban network structure should be done according with the existing
situation, and the trend of the network development and with the further optimization of the
feasibility parameters.

The most frequently used is and will remain the structure without districts. The optimal
capacity of CO's and districts depends on the type of the switching equipment, used number of
telsets per area unit and should be defined during project evaluation. Capacity of districts,
equipped with step-by-step exchanges should be 100 thousand subscribers, cross-bar - up to
200 thousand, quasi-electronic and electronic - more than 200 thousand.

3.4.4. Communication between any two CO's can be carried out via one or severd
routes. Among them one can find:

- direct route, using trunk group which connects one CO with another;

- one or two trangit routs, each one using one or more trunk groups via tandems. When
two or more possible routes exist between two CO's - one of these routes is the main route,
and the others are alternative ones. Originating CO calls, that need communication with other
COs are, at first, directed via the main route. Calls, that were not serviced the main route
because of congestion, form the excessive traffic via that route, that is directed to the
terminating CO via alternative route.

The possibilities of the direct route establishing and the selection of the direct and
alternative route organization scheme depends on the technical characteristics of the existing
switching equipment and feasability parameters.
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Fig. 3.4. Districtive UTN with ITT and OTT

In contradistinction to the toll network (see p.3.8) main routes (including direct ones) of
the urban telephone network are designed, as usual, with high grade of service, and it is
possible to use UTN direct routes with high efficiency due to the loss probability increase, if it
is confirmed by the feasability study, network vitality and if probability of main routes local
overloading is taken into account. Alternative routes are always designed as routes with high

grade of service.
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3.4.5. At UTNs without tandems its possible to organize communication from step-by-
step CO to any other CO only via direct route. For calls from CO of other systems the
alternative routes may be organized by using specia aternative route tandems.

At UTNswith ITT, or with ITT and OTT, step-by-step exchanges of one tandem district
have to communicate with each other via direct routes, by the principle "each with each".

When it is reasonable from the economic point of view, the outgoing intratandem
communication of several step-by-step exchanges is organized via the transit routes, that pass
through the ITT of its own tandem district; direct routes from such CO to the other district CO
are not organized.

Cross-bar exchanges of the same district may be connected with each other using the
principle "each with each” and viaits own ITT. When we use both above mentioned versions
it is possible to organize intratandem communication via direct and alternative routes.

Direct routes between step-by-step exchanges, located in different tandem districts, are
not planned. Direct routes between cross-bar CO's of the different tandem districts may be
used for communication between CO's of the adjacent tandem districts, if it is economically
reasonable and will not cause the numeration losses. Alternative routes between such CO have
to passviathe ITT of the tandem district to which the incoming CO belongs.

At UTN with ITT and OTT main routes between cross-bar exchanges of different
tandem districts may pass via OTT of the tandem district to which outgoing CO belongs,
passing over the ITT of theincoming CO district or passvialTT of the incoming CO, passing
over the OTT of the outgoing CO district. In this case alternative routes have to pass through
the OTT of the outgoing CO district and through ITT of the incoming CO district.

Move over, at UTN with ITT and OTT main routes between cross-bar CO of different
tandem districts may pass via OTT of outgoing CO tandem district, or pass via ITT of
incoming CO, passing over OTT of outgoing CO tandem district, when it is feasible. In this
cases the alternative routes should pass through the OTT of outgoing CO district and through
the ITT of incoming CO district. When electromechanical and quasi-electronic equipment is
used in tandems, the organization of main and alternative routes which pass through more
than one OTT and more than one ITT is not allowed because it isimpossible to satisfy the loss
factors (norms).

3.4.6. When UTN is designed with the use of quasi-electronic and electronic CO, it is
necessary to use the following advantages of these systems in comparison with the
electromechanical ones:

- large capacity of the exchange;

- possibility of organization of any number of directions (routes);

- possibility of organization of the well developped alternative route system;

- possibility of analysis of any number of digits of the subscriber number;

- possibility of organization of fully-accessible line groups of any capacity.
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3.4.6.1. Quasi-electronic systems should be introduced into separate UTN, or
into separate tandem districts in complex. If a quasi-electronic CO is introduced on a
districtive UTN without tandems during with the network extension, that causes the tandem
districts formation, the group of newly installed electronic CO have to form the separate
tandem district with quasi-electronic ITT (QEITT).

In this case, and aso in the case of quasi-electronic CO introduction on the UTN with
ITT, the tandem districts, based on quasi-electronic CO should have the capacity multiple to
100 thousand subscriber numbers for which separate intrazone codes are provided.
Communication from existing CO to the quasi-electronic COs is provided via QEITT, but
communication of quasi-electronic CO with the existing cross-bar and step-by-step systemsis
provided viaexisting ITT.

If quasi-electronic CO are introduced at networks with ITT and OTT (Fig.3.4), it is
necessary to organize at such networks the separate tandem districts with the capacity up to
400 thousand subscriber numbers for which the separate intrazone codes are provided.
Communication from existing cross-bar (step-by-step) equipment of other tandem districts
with the quasi-electronic CO have to be done via cross-bar (step-by-step) OTT, that establish
connections to the corresponding quasi-electronic ITT. Communication from quasi-electronic
CO to the existing CO aso has to be done via cross-bar (step-by-step) ITT, connection to this
tandem is established directly from the quasi-electronic CO, or via quasi-electronic OTT.

3.4.6.2. Introduction of the electronic switching equipment has to be done in a such
away, that in future it will be able to promote the transition to the completely digital telephone
network. Introduction the electronic switching equipment has to be accompanied by
introduction of the digital transmission systems, (PCM-30 and PCM-120). In this case the
analog - digital convertors should be installed at the remote switches (concentrators) and at the
exchanges of existing network.

Depending on specific conditions, electronic exchanges may be installed as host for
remote switches, asITT, OTT, IOTT or as combined switches (CO with tandem).
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On districtive UTNs without tandems electronic CO's are connected with each
other by principle "each with each", and their communication with existing cross-bar and step-
by-step systems has to be established via direct routes, or via combined electronic switches
with function of CO and electronic IOTT (Fig.3.5) or vianewly installed electronic IOTT, that
can carry out the functions of alternative route node (ARN).

electronic
CcO

electronic

electronic

IOTT
guasi-electroni
co step-by-step
CO
—f——t - PCM trunks
E— - analog trunks

Fig. 3.5. Districtiv UTN without tandems and with
electronic CO

If electronic CO introduction at a such network is connected with the network extension,
the tandem districts are to be formed, and also if electronic CO are introduced into districtive
network with ITT, group of newly instaled electronic COs has to form the separate tandem
district with the capacity "n" times 100000 subscriber numbers (Fig.3.6). Electronic CO's of
this tandem district are connected one to another directly or via electronic I0OTT, that may
carry out the CO functions at the same time. This electronic IOTT is used for communication
of the district electronic CO's with the CO's and tandems of cross-bar and step-by-step
systems. Electronic IOTT of different tandem districts are connected one to another by
principle "each with each".

Introducing the electronic CO at UTN with ITT and OTT aso has to be done by
separate tandem districts with allotting the corresponding intrazonal codes for these districts.

It is possible to connect existing electromechanical switches into electronic tandems at
the newly installed tandem districts based on electronic equipment. In most of such cases the
analog-digital convertors should beinstalled at the site of existing equipment.
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In any connection between two CO's of the same UTN it is allowed to have not
more than one anal og-digit-analog transition; in connection between two subscriber terminals
it is alowed to have not more than 3 such transitions.

An creation of UTN digital tandem districts, in addition to the versions of main and
alternative routes organizations, considered in p.3.4.5, the organization of aternative routes
between CO of two different tandem districts via the electronic IOTT of the third district is
allowed.

Main and alternative routes between tandem are designed as high efficiency routs.

step-by-step electronic
CO CO

electronic

cross-bar
ITT

electronic
IOTT

electronic
(e{0)

cross-bar
(6{0)

Fig. 3.6. Structure of districtive UTN with ITT and electronic CO

3.4.7. Example of connections between COs and tandems of various systems at UTN
with tandemsis given at Fig.3.7. Four tandem districts are given at thisFig., thefirst oneis

equipped by step-by-step, cross-bar, quasi-electronic CO and the same ITT and OTT,
the second - by electronic IOTT, electronic, cross-bar (quasi-electronic) and step-by- step

CO, the third - by quasi-electronic CO and quasi-electronic IOTT, and the fourth - the
same as thefirst.

Step-by-step CO within one tandem district are connected with each other and with the
switches of other systems by principle "each with each” or viatandems.

Switches of other systems allow communication with COs of their own district via
direct aswell asviaaternative routes. Exactly that way the intratandem connections between

two cross-bar (quasi-electronic) COsin tandem districts 1, 3, 4 are organized.

Communication between electronic COs in the tandem district 2, based on the electronic
switching systems, is established via direct aswell as via aternative routes.
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Fig. 3.7. Structure of design of various types of exchanges and tandems at UTN with ITT, OTT and alternative routes
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Communication of the 1-st tandem district cross-bar (quasi-electronic) CO with one of
the quasi-electronic CO of the 3-d tandem district may be established via direct route, or via
two aternative routes: through the cross-bar (quasi-electronic) OTT, via the route, passing
over |IOTT of the 3-d district and viathe route, passing viathis IOTT.

Communication of the cross-bar, quasi-electronic and electronic CO of the 2-d tandem
district with the CO of other tandem districts may be established via three routes: direct,
aternative - vialOTT (ITT) of incoming tandem districts and alternative via electronic IOTT
of the 2nd tandem district and IOTT (ITT) of incoming tandem districts.

Intratandem connections in cross-bar and quasiel ectronic tandems of the 1-st, 3-d and 4-
th tandem districts have the aternative routes via the electronic IOTT of the 2nd tandem
district. Alternative routes for main routes, which connect electronic CO of the 2-d tandem
district with tandems and CO of other districts, are established via the above mentioned
electronic IOTT.

The diagram of the aternative routes organization at the districtive UTN without
tandems and with the specia aternative route nodesis given at Fig.3.8.

cross-bar cross-bar
(quasi-electronic) (quasi-electronic)
CcO CcO

cross-bar
___________ (quasi-electronic)
CO

Fig. 3.8. Districtiv telephone network without tandems and with ARN
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3.4.8. Suburban networks, if the main part of traffic is directed towards the city, have to
be gradually integrated, into the UTN. In this case the suburban network may be the part of
UTN, or may be connected like PBX. Urban and rural types of CO may be used as suburban
CO.

3.4.9. UTN COs and tandems are connected one to another via single direction trunk
groups (incoming and outgoing). Specia trunk groups are foreseen for UTN incoming toll
communication. Two-wire switch of speech pathsis foreseen at UTN step-by-step, cross-bar,
quasi-electronic CO and step-by-step tandems. Electronic CO and tandems provide four-wire
switching of the speech paths.

Cross-bar and quasi-electronic UTN tandems can provide two-wire or four-wire
switching of speech paths; four-wire switching is foreseen for the cases when it is necessary to
establish the connection between two four-wire routes.

To provide the reception of information by state organizations from inhabitants in the
urgent cases and to provide special services (information, orders, etc.), various special
services should be organized at UTN.

Centralized as well as decentralized specia services may be used at districtive UTNSs.
Examples of access to such services are shown at Fig.3.9.

Access to centralized services from UTN subscribersis provided, as usual, viaincoming
special traffic node-special services node (SSN).

Depending on local conditions the following is possible:

- access to separate services from some COs passing over special services node SSN
(for example, CO-4 has an access to the special services 01, 02, 03, 04 and 07 via SSN and to
other special services - passing over SSN;

- introduction of more than one SSN on the network (for example, for CO-3, CO-8 and
CO-9, which are removed from the main city territory, the SSN-2 special services access is
foreseen)

- providing for some COs the access to the SSN via the common trunk group through
the specia outgoing tandem (OTT-0); (in order to economize the number of trunk lines
between the SSN and the group consisting of CO-5, CO-6, CO-7, located closely to each other
and relatively far from SSN).

For several auto announcement services (for example, time service) it is possible to use
the access system based on the distribution of information, that is transmitted by above
mentioned specia services to al CO via peermanent (not switched) special trunks. Subscriber
connection to such trunk is provided at the CO to which the subscriber line is connected.

Selection of one or other way of access to specia services depends on parameters of
feasibility.
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For the most effective communication with the special service 02, the connection of the
service central desk to the CO and connection of the district branch office of the militia desk
(telephone set), with corresponding evolvement of the CO, is alowed (it is realized when
necessary equipment and space exist).

3.4.12. The possibility of four types of pay-phones use should be foreseen at UTN:

a) Loca pay-phones of one-way operation for outgoing communication with UTN
subscribers

b) Local pay-phones of two-way operation for outgoing communication with UTN
subscribers

c) Pay-phones for communication with payed, information and ordered UTN services

d) Toll pay-phones for automatic outgoing intrazonal and toll communication

€) Multipurpose pay-phones for local and toll communication

Pay-phones of types a), b), d), €) may be connected to CO. Pay-phones of types c) may
be connected to toll exchange.

B) - type pay-phone should be connected directly to the switching equipment of SSN.
Free of charge communication with emergency services should be provided from @), b), c), €)

- type pay-phones.
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3.4.13. CO communication with the toll exchange, located in the same or other
city, is established viathe trunks of urban and intrazonal telephone networks (see p.3.7).

3.5. ARCHITECTURAL PRINCIPLES OF RURAL TELEPHONE NETWORKS

3.5.1. Radial structure (one-stage scheme) and radial node structure (one- and two-stage
scheme) with the possibility of use of direct and alternative routes, should be foreseen at Rural
Telephone Networks (RTN). In accordance with the above mentioned RTN architectura
principles, the following is used (Fig.3.10):

- CO, located in the district centre, carrying out the functions of district CO and RTN
transit node at the same time. In case of radial structure, trunk lines from terminal offices are
connected to CO, and in case of radia-node struction - from terminal and tandem offices;
communication with automatic toll exchange (ATE) and with manual toll ex change (MTE) is
established via CO;

- tandem offices located in any point of rural district, are the termina - tandem
exchanges, to which subscriber and trunk lines from terminal and central offices are
connected.

- transit communication between terminal offices is established via tandem office, as
well as a connection between these terminal offices and CO or other tandem office (via direct
routes between different tandem offices).

TO
TO

TE

TO

direct route with high use of lines (trunks)
alternative or direct route with hign grade of service

Fig. 3.10. Cxema nocTpoeHusl cenbCkux TenedoHHbIX ceTew
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- termina offices located in any point of rural district; terminal office trunk lines
(depending on network architecture les) are connected to CO or tandem office and aso to
other terminal and tandem offices (via direct routes between terminal offices or between
terminal offices and other tandem offices).

One-stage RTN structure in comparison with the two-stage one makes the exchange
equipment more simple, increases the communication reliability and quality of speech path
and speeds up the connection establishment. That's why the onestage scheme is more
preferable and perspective.

Two-stage structure is allowed to use only when it is feasible to use tandems.

3.5.2. Tandem offices and CO should provide four-wire transit. CO capacity may be
from fifty to several thousand subscriber numbers.

35.3. It is necessary to use direct and alternative routes for the purpose of
communication reliability and vitality increase, for better use of switching equipment and for
overloads control.

The direct routes between the terminal office and tandem office may be foreseen if there
is significant traffic between them and employment of quasi-ellectronic program controlled
CO.

Direct routes between terminal offices tandem offices, terminal office and tandem office
with high use of trunks (with relatively large losses) may be established when there are
alternative routes with high grade of service (small losses). The network structure should be
selected depending on feasibility parameters. At Fig.3.10. between termina office-1 and
terminal office-2 the following routes are possible:

- direct route: Terminal 0.-1 - | - Terminal O.- 2

- dlternative routes:

1-stroute: Term. 0.-1-2-Tand.0-2-4-Term. 0.- 2

2-d route (the last selection route): Term. 0. -1-3-Tand. 0.-1-5Tand. 0. -2 -4 -
Term.0- 2

When semielectronic exchange-3 type exchange is used as Termina office-1 and
semielectronic exchange —1 type exchange is used as tandem office, it is possible to use only
first aternative route.

When ATCK-50/200M -type exchange is used as terminal office, it is possible to
organize one alternative route viait's own tandem office (CO) for each direct route.

When ATCK-100/2000-type exchange is used as termina or tandem office, the
establishment of outgoing communication with aternative routesis not provided.
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3.5.4. It is necessary to use analog-digital quasi-electronic CO semielectronic exchange -
type, quasi-electronic CO 3 semielectronic exchange -C type and cross-bar CO at any stage of
RTN. For establishing the automatic toll and intrazonal communication it is allowed to retaine
existing step-by-step systems as CO, tandem and transit offices but with introducing the ANI
equipment.

In this case, the transit node with equipment, providing four-wire transit should be
organized at step-by-step CO. If it is necessary to provide the four-wire transit at the tandem
office, the step-by-step equipment should be substituted. If outgoing automatic intrazonal and
toll communication is introduced, it is necessary to substitute the exchanges of ATC-50/100,
ATC-BPC-20M, ATC-10/40, ATC-40/80 types.

Anaog-digital quasi-electronic exchanges (MATCKD) and quasi-electronic systems
(ATCK-C) may be used for only on-their basis network design, as well as for RTN upgrading
without changes if RTNs are already equipped by cross-bar and step-by-step systems. It is
recommended to introduce such systems in a concentrated monner, so that it will be possible
to equip separate RTN by the same type equipment as quickly as possible.

It is recommended not to introduce perspective CO of different systems at one RTN.
In this case, on those RTN, whereit is foreseen to use semielectronic exchange

it is recommended to use, basically, PCM equipment for interexchange communication.

It is allowed to use physical circuits at quasi-electronic exchanges-1 - quasi-electronic
exchanges -3, physical circuits and channels of analog transmis sion systems for
communication between two quasi-electronic exchanges-1, and also for quasi-electronic
exchanges -1 communication with the other systems.

The total number of analog-digit-analog transitions within one RTN may be not more
than 4.

3.5.5. When quasi-electronic exchanges-type is used, the radial architecture of RTN in
the integral mode is more preferable.

It is alowed to design RTN using radial-node principle, where quasi-electronic
exchanges -1 is used as tandem and central offices. Communication organization at RTN with
combined switching equipment, if quasi-electronic exchanges (MATCK?D) are used, may be
done in accordance with one of the following versions:

a) The quasi-electronic exchanges (MATCKD) type are used as tandem, terminal and
central offices (on radial-node architectural principle of network) and as terminal and central
offices (on radial network architectural principle) (Fig.3.11).

b) The quasi-electronic exchanges (MATCKD) type are used as tandem and terminal
offices.
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Fig. 3.11. RTN structure where MATCKD is used as CO, TO, TE

3.5.6. Trunk lines of one-way and two-way operation may be used at RTN, as usual,
they are the same for local and toll connections.

The trunk group type selection (one-way or two-way) and also decision on separate use
of trunk groups for local and toll connections are feasible.

3.5.7. Depending on local conditions the following ways of introduction of the
switching equipment to RTNs are foreseen:

- service of farm by one terminal (transit) office, when it's directly connection to CO;

- service of farm by several termina offices, forming the single tandem district with the
tandem office located at the central buildings of the farm and these termina offices are
located in the branches and departments of the farm (if the quasi-electronic exchanges
(MATCKD) is used, it is possible not to introduce tandem office, and all terminal offices have
to be connected to the CO);

- service of several farms by one terminal office.

- service of several farms by separate termina offices and by common tandem office
related to one of these farms.
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3.5.8. The possibility of connections with inquiry, ordered and emergency
services should be provided at RTN. The emergency services should be organized in the
district centre, and, if it is necessary, -in other points of rural district. Moreover, the
organization of reference and ordered services should be foreseen in the district centre.

In the district centre with non-districtive telephone network the SSN is organized
directly at CO. Communication with emergency services, connected into central, tandem or
transit offices should be provided for all rura subscribers, including PBX subscribers that
have no access to the PSTN.

3.5.9. For the goa of economical design of RTN subscriber line network, depending on
feasibility parameters, shared extension line with or without communication between the

subscribers sharing the line and concentrators may be used.

3.5.10. At RTN the same pay-phones as on UTN ones can be used (see.p.3.4.12).

TO

ATCK-50/200M
ATCK-50/200M

MATCK33

MATCK33 MATCK33

NATCK33

Fig. 3.12. RTN structure, where semielectronic exchange is used as TO and TE
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3.6. ARCHITECTURAL PRINCIPLES OF COMBINED TELEPHONE
NETWORKS

UTN and RTN form Unified Local Combined Telephone Network (CTN) in the case
when district centre or large city (centre of district or region) that have districtive UTN, is the
centre of the rural district at the same time.

Besides, the incoming and outgoing transit node of rural-suburb communication (RSN)
or CO should be foreseen at UTN; communication between RTN switches, between RTN and
UTN switches, and outgoing and incoming toll communication of RTN subscribers may be
established via above mentioned RSN and CO.

Various architectural principles of CTN, depending on capacity and structure of UTN
and on types of switches are possible.

3.6.2. If the city has districtive network without tandems and the total capacity of
combined network does not exceed 80.000 subscriber numbers, at this network RSNs or CO,
to which rural switches are connected, may be introduced.

Urban district CO and RSN (CO) are connected by the principle "each with each"
(Fig.3.13), suburb CO, depending on local conditions, may be connected to UTN directly as
CO or PBX or viaRSN (CO).

3.6.3. If the city has districtive telephone network with tandems, it is necessary to
organize RSN (may be several RSNs), that are connected to UTN as IOTT and toll IOTT of
100 thousand tandem district (Fig.3.14;3.15). In this case suburban CO is aso connected to
UTN as CO or PBX, or viaRSN.

3.6.4. RSNS(COs), introduced at UTN may be based on switching equipment ATCK,
ATCKY, quasi-electronic exchanges (MATCK?D) and quasi-electronic systems (ATCK-C) -C-
types and aso electronic switch with the use as suburban CO. When the CTN capacity is not
more than 80.000 subscriber numbers it is possible to use ATCK-100/2000 as RSN (CO),
RSN equipment as well as CO should provide four wire transit. When selecting the type of
equipment it is necessary to take into account the following: it's throughput should be

sufficient to service the transit traffic.

3.6.5. Communication with reference ordered and emergency services for rurad
subscribers of CTN is organized the same way as it is defined in p.3.5.8., and for district
centre subscribers of districtive telephone network in the same way asto UTN (p.3.4.11).

3.6.6. Pay-phones of CTN are the same with UTN ones (p.3.4.12).
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3.7. ARCHITECTURAL PRINCIPLES OF INTRAZONAL TELEPHONE NETWORK

3.7.1. Intrazonal telephone network should provide connections between COs and
tandems of various loca networks of the same zone and of international networks.

3.7.2. Intrazonal telephone network is a combination of automatic toll exchanges (ATE),
that are the part of the toll network at the same time, of zone telephone nodes (ZTN), of
ordered trunk lines and toll trunk lines, that connect local networks with ATE and ZTN, and
of channels, that connect zone ATE and ZTN between each other and district centre MTE
with ATE.

Ordered trunk lines from ordered trunk line nodes - OTLN (CO, RSN, OTT) to ATE
(ZTN) and toll trunk lines from ATE (ZTN) to incoming toll traffic tandems - ITTT (CO,
RSN) are the constituent part of intrazonal network.

Note: Part of ordered trunk lines from district CO to OTLN and part of toll trunk lines
fromITTT (RSN, CO) to district CO are related to local network.

andem district 2
—

Fig. 3.14. Structure of combined telephone network based on districtive UTN and ITT
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Fig. 3.15. Structure of combined telephone network based on UTN with ITT and OTT

3.7.3. If itisfeasible, one or several ATE's may beinstalled at intrazonal network.

ATE should be introduced at the zone centre. It is a district (republic) centre, if the zone
coincide with the district by territory, or it is the most significant city, the city that has large
gravitation to points of its own zone and to other zones, if such zone covers only the part of a
district (republic).

ATE introduction at the other points of the zone should be feasible.

At perspective, with the wider automatization of the zona telephone network and more
significant gravitation between local networks, conditions for introduction the zone telephone
nodes (ZTN) may emerge.

3.7.4. When ATE and ZTN are installed at intrazonal network, every local network of
the zone is connected to ATE, or to ZTN via ordered and toll trunk lines with high grade of
service.

Access of the local network subscribers, connected to ZTN, to the toll or international
networks should be done via ATE, which is the host (the nearest) exchange for that ZTN.

At the second stage of development the use of ZTN is not foreseen.

3.7.5. All connections between exchanges and tandems of various local telephone
networks of the zone are established through the ATE via the alternative routes: intermediate
(IAR) and the last selection route (LSR).

It isimpossible to establish direct routes between local networks.
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3.7.6. Inindividual exceptional cases connections between closely located points of one
or different zonal networks may be established viathe cross lines, passing over ATE.

3.7.7. Structure of intrazonal network with one ATE within the zone is the most
frequently used. In this case the intrazona telephone networks are designed by radia
principle, i.e. every local network is connected to ATE via OTL for outgoing connections, and
viaTTL- for incoming connections (Fig.3.16):

Communication with local networks of the zone is shown at Fig.3.16.: UTNs of the
zone centre, RTNs (or CTNs) of the districts, and also UTN of the other towns of the region,
which are not the district centre. (local network of such city is designed according to the (UTN
principle).

3.7.8. When severa ATE exist within the zone, the intrazonal network may be designed
with the use of alternative routes. The architectural principles of intrazona networks depend
technical possibilities of introduced ATE's and on parameters of feasibility.

3.7.9. When it is necessary to introduce several ATE indifferent cities of the zone, the
network structure were local networks are separated on ATE basis, is recommended; i.e.,
every local network is connected with host ATE by OTL and TTL with high grade of service
(Fig.3.17). This local networks may be connected with other ATEs via TTL groups of high
grade of service if there are enough traffic between them and if possibilities of ATE permit.
All zone ATE should be connected via trunk groups with high grade of service, using "each
with each" structure.

Every zone ATE should have it's own incoming and outgoing group of LSR trunks to
the automatic switch node (ASN) (to its own and adjacent).

If the traffic is high enough, every zone ATE should have it's own outgoing direct route
(DR) trunk group to any other ATE of the network and outgoing IAR trunk group to other
ASN.

Incoming direct routes from ATE of other zones are connected in the following way
depending on technical possibilities of outgoing zones ATE.

From each outgoing ATE, which satisfiesthe UATS (system) standards, incoming direct
routes to each zone ATE may be established, it is necessary for ATE to access local network
(by means of TTL with the high quality grade of service).

Only one direct route may be established from each outgoing ATE - 2,3 (non-system),
this route is connected, as a rule, depending on the structure of traffic, to one of the zone
exchanges.



28
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Fig. 3.16. Structure of intrazone network with one ATE
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Fig. 3.17. Structure of intrazone network where several ATE arelocation in different
cities of the zone
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Connections between local networks of the zone may be established via the following
routes:

IAR: RSN (CO) - ZTN - Toll ITT;

IAR: RSN (CO) - ZTN - ATE1 - RSN (CO), Toll ITT;

IAR: RSN (CO) - (ZTN) - ATE2 - Toll ITT;

LSR: RSN (CO) - (ZTN) - ATE2 - ATE1 - RSN (CO), Toll ITT.

Note:

Local networks, connected to different zone ATE should have different first digits of the
intrazonal code (different "a") when system and non-system ATE areinstalled in the zone.

3.7.10. If several zone ATE are located in one city, the version of intrazonal structure,
where all local networks should be connected with one ATE by TTL groups of high quality, is
recommended, but with other city ATE local network may have no connections, or it may be
connected by TTL groups of high grade of service, or TTL groups of high use.

Every local network is connected as usual to one ATE viaOTL groups.

All city ATESs should be connected one to another via the trunk groups of high grade of
service: communication between special COs may also be established via these trunk groups.

Every city ATE to which OTL are connected, should have it's own access to outgoing
toll communication, for incoming toll communication all city ATE are considered as one
ATE, i.e from each outgoing ATE of the Toll Network only one direct route group for all city
ATE isforeseen, this group may be connected to one or several city ATES.

The LSR group from ASN should be connected to ATE, which have access to all local
networks via TTL with high grade of service.

Communication between local networks may be established via the following routes:

IAR: RSN (CO) - ATE2 - Toll ITT;

LSR: RSN (CO) - ATE2 - ATE1 - RSN (CO), Toll ITT.

Notes:

1. When two system ATE are installed in the city, the following is possible: from the
toll network point of view one ATE executes the functions of outgoing exchange (all zone
OTL and all outgoing toll trunks are connected to it), and the other ATE executes the
functions of incoming exchange (all incoming toll trunksand TTL of high grade of service are
connected to it).

2. When system and non-system ATE are installed in the city, the following is
recommended: every ATE is connected with all local network of the zone viathe TTL of the
high grade of service. For incoming toll communication it is recommended to connect ASN
and system ATEs of the toll network with the system ATE of the zone, and non-system ATE -
with non-system.
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Toll telephone network
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Fig. 3.18. Structure of intrazone network where several ATE are locatied in one city of the zone

3.7.11. From MTE of all zone district centres the outgoing trunk groups of the
semiautomatic communication, that are connected to the host ATE (or ATE of the district
centre) should be foreseen.

Note:

At perspective, if the high extent of the zone and toll communication automatization is
reached, it will be possible for operators of the district centre MTE to have an accessto ATE
viaOTL.

3.7.12. When two or more numbering zones are organized within the zone the following
factors are decisive when the borders are determined:

- theoretica telephone capacity (that exceeds 8 min subscriber numbers, in
perspectivet);

- number of involved local networks and 100 thousand districts (exceeds 77),

- economic factors (large territory, peculiarities of the administrative division, primary
network configuration etc.)
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Two versions of network division inside zones are possible:

1 version: Region is divided into zones by territory, if the number of local networks
exceeds 77, or because of economic factors, i.e. each zone includes the part of the region local
networks.

Communication within these zones is organized using intrazonal principle, and between
the zones - using toll principle.

2 version: If 7-digit numbering of the region centre UTN exhaust the zone capacity, the
local network of the region centre organizes a separate zone (urban), and other local networks
of the region organize an other zone (regional).

One or several ATE may be in urban,as well as regional zones. Regional zone ATE
location depends on economic and organizational factors.

Communication within the urban zone is organized using local network principles, and
within the regional zone - using the intrazona ones.

Communication between urban and regional zonesis organized:

- from urban zone to the regional through ATE of urban network and then via TTL to
CO of theregional zone local networks;

- from regiona zone to the urban - from CO of the regional zone local networks via the
separate OTL group to the ATE of the regional zone.

For communication between two above mentioned zones, the special regional ATE may
beinstalled in the urban zone (Fig.3.19).

In this case, OTL of the local networks of regional zone subscribers are connected to the
regional ATE to provide access to urban zone.

Urban subscribers access to the local networks of the regional zone may be organized
through the urban ATE, or via LSR through the urban or regional ATE.

3.7.13. Versions of outgoing automatic toll and intrazonal communication organization
viathe OTL are shown at Fig.3.20 from the left hand.

ATE may be located in the cities, local networks of which are designed using principles
of UTN and CTN of various capacity.

At local network, where ATE is located, the direct connection of each CO with the ATE
is usually foreseen. CO may be connected with the ATE viathe OTT, if the last one exists.

For group of COs of any type network OTL nodes (OTLN) may be organized, selection
of the organization version of CO - ATE communication depends on feasibility account.

At local networks without ATE for goas of communication of al CO with the zone
ATE the common OTL group that is connected at the UTN (CTN) to the OTLN or RSN, is
organized. If it is economically feasable, connection of the CO with the ATE viathe separate
OTL group, passing over the RSN (OTLN), is allowed.

More over, the outgoing trunks of the semiautomatic communication are foreseen (* - at
diagram). Rural network exchanges are connected to ATE via the common OTL group, which
is connected to CO or RSN.
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Versons of organization of incoming automatic toll and intrazonal
communication viathe TTL are shown at Fig.3.20.

For communication with subscribers of the districtive UTN (CTN) with tandems, the
toll ITT is organized within the UTN (CTN), each toll ITT is connected with ATE via TTL
group.

If toll ITT services more than one 100 thousand subscriber group, then communication
from ATE to toll ITT may be organized via one common group of TTL, or via TTL groups,
separate for different 100 thousand groups. For communication with the subscribers of the city
with the districtive network without tandems at the territory of which the ATE is located,
every CO is connected with ATE directly viathe TTL group; and if ATE is absent - via the
common TTL through the specially organized toll ITT. In separate cases direct
communication with CO is allowed (** - at the diagram).

The TTL group for communication with RSN (CO), that connects ATE with RSN (CO)
is foreseen. Suburb exchanges are connected to ATE as CO or via CO.

Toll telephone network

| .
ATE regional

ATE
OTL / \ TTL >

c
_|
z
\

TTL
satrunk

RTN
(CTN)

RSN
(CO) (CO)

————— trunk groups of AR of high use

trunk groups of LSR of high grade of service

Fig. 3.19. Organization of communication between urban
and regional zones
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3.7.14. Communication of electronic CO with ATE should be organized so, that in
future, with introduction of the digital transmission systems at intrazonal and toll networks,
the transition to the fully digital network within the boundaries of the country should be
provided.

That's why, in those zones, where the electronic ATE are introduced, the installation of
electronic ATE should be provided, with which electronic CO are connected via the trunk of
digital transmission systems.

It is recommended to establish connections from crossbar (step-by-step, quasi-
electronic) CO to electronic ATE via the trunks of digital transmission systems with the
installation of the analog-digital convertors at crossbar (step-by-step, quasi-electronic) CO.
Trunks of digital transmission systems are aso used for communication of electronic CO with
the ATE, and analog-digital convertors are installed at ATE. When two or more ATE are
installed in the zone, and one of them is the electronic, the outgoing connection from
electronic CO should be established only to electronic ATE.

For outgoing connections from electronic CO to ATE (electronic ATE) via common for
several CO switching OTL group, the electronic OTT or eectronic switching OTLN should
be used. The outgoing connections from crossbar (step-by-step, quasi-electronic) CO to ATE
also may be established via electronic OTT or viaelectronic OTLN.

For incoming connections from ATE (electronic ATE) to CO of the same tandem
district among which the electronic ones exist, the electronic toll ITT should be installed.

In al versions of outgoing and incoming communication of electronic CO with ATE
(electronic ATE) or cross-bar (step-by-step, quasi-electronic) CO with electronic ATE, it is
allowed to use frequency division transmission system trunks at separate interexchange
stretches. In any case, a the stretch from CO to ATE and from ATE to CO it is alowed not
more than one voice frequency transit and not more than one analog-digital transition.
Communication of electronic CO with the ATE (electronic ATE) via the two-wire (three-
wire) physical circuitsis not allowed.

Communication of electronic CO with the switch board rooms of ATE (electronic ATE)
viathe OTL should be established directly or viathe SSN of electronic or existing systems.

When communication is established via the existing SSN, the analog-digital convertors
should be installed at these SSN.

3.7.15. Intrazonal telephone network at the second stage of UATS devel opment should
be designed in accordance with the principles, stated in the pp. 3.7.1.-3.7.14.

3.7.15.1. When the zone is created, the communication with the ATE viathe OTL may
be established not from all local networks, but the following have to be organized : automatic
access via OTL from ATE to al local networks, and semiautomatic access via the outgoing
trunk groupsto al ATE from MTE of al district centres.
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3.7.15.2. In the regions without ATE or where ATE-IM is already installed for
intraregional and incoming toll communication and also for Toll Switch of the region district
centre the use of step-by-step transit nodes, installed in the region centre is foreseen. In some
cases transit nodes are used for outgoing toll communication from Toll Switch of the district
centre provided ATE is installed in the district centre. Outgoing automatic communication
from region subscribers via the transit node is not allowed.

3.7.16. Capacity of line and trunk groups of high use at any stretch of intrazonal network
should be multiple to the whole number of the transmission system modules, and total
capacity of incoming and outgoing trunk and line groups should be expressed as an integer
number of modules.

3.8. ARCHITECTURAL PRINCIPLES OF TOLL TELEPHONE NETWORKS

3.8.1. Tall Telephone Network should provide connections between toll automatic
telephone exchanges (TATE) of different zones and their access to the international network.

Principle of the territory division is the basis of the toll telephone network structure, this
principleis based on the following:

- territory boundaries and the structure of the trunk-line primary network ;

- administrative division of the USSR territory;

- parameters of feasibility.

Toll telephone network territory may include one or several trunk-line primary network
territories.

3.8.2. Toll telephone network at perspective of UATS development should have the
structure in accordance with the following principles.

3.8.2.1. Toll telephone network should include terminal ATE, transit ASN and trunk
groups for their mutual connections (Fig.3.21).

3.8.2.2. The whole country is divided into 12 telephone territories: Each territory has
ASN of thel class-ASNI.

Excess and small traffic between ATE of it's own territory, between these ATE and ATE
of other territories and also international gateway should pass through ASN I. All ASN |
should be connected one to another viatrunk groups by principle "each with each”.

3.8.2.3. When it is feasible, one or several ASN of the Il class may be installed at the
territory; ASN Il is necessary for closing the excessive and small traffic between several ATE
of their own territory.
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3.8.2.4. Toll telephone networks have hierarchical structure and the should have
two or three hierarchical levels:

- threelevels- ATE- ASN Il - ASN [;

-two levels- ATE- ASN I.

3.8.2.5. Toll telephone network is designed with the alternative routes, that is to say,
with organization of direct routes between ATE on the basis of the high efficiency trunk
groups and with forwarding the excess traffic viathe alternative routes: IAR and LSR.

All LSR contain trunk groups with high grade of service, that are designed to provide
loss probability equal to 0.01.

ALL IAR contain trunk groups of high use and high grade of service.

3.8.2.6. Direct routes between two ATE are organized if there is enough traffic between
them.

Traffic which is reasonable to forward via the direct routes, depends on feasibility
parameters, which depend on cost of trunks and switching equipment, as well as aso use of
trunks in the groups of direct and aternative routes. Excessive traffic that was not serviced via
direct routes, and also small traffic between ATE, that are not connected by direct routes, is
forwarded viathe aternative routes. The last alternative route is the LSR.

3.8.2.7. Each ATE should have two host ASNI, for outgoing and incoming connections
to each of which it'sown LSR is organized.

One of the host ASNI should be it's "own " ASN (ASN | of it's own territory), and the
other- "adjacent” ASN (ASN | of one of the adjacent territories).

3.8.2.8. Four LSR are possible for every pair of ATE.

The shortest (economical) - is the optimum LSR, and if the network works in the normal
conditions, all excessive traffic from direct and alternative routes and small traffic between
two ATE should pass via the optimum LSR. During overloads or damages this traffic should
pass viafour LSR.

Note: Calculations for toll telephone network are done for normal conditions of it's
work.

3.8.2.9. For every outgoing ATE optimum LSR will pass to part of the network ATE
through it'sown ASN, and to other ATE- viathe adjacent ASN.
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Fig. 3.21. Structure of Toll Network

3.8.2.10. Optimum LSR includes outgoing ASN I, that is host for outgoing and
incoming ATE.

Incoming ASN | of the optimum LSR isthe ASN that is "strange" for outgoing ATE and
IAR group may be organized to this ASN. Optimum LSR may include:

- two ASN I, when two different ASN | are the host for outgoing and incoming ATE;

- one or two ASN I, when outgoing and incoming ATE have one common ASN 1I;

- one ASN |, when two common ASN | are the host for outgoing and incoming ATE.

The IAR trunk group from outgoing ATE to ASN | is not organized if optimum LSR
contains only one ASN 1.
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3.8.2.11. Toll connections between ATE of different zones, for the case when
several exchanges exist within the zone, should pass:

- via direct routes - through one ATE of outgoing zone and through one or two ATE of
incoming zone.

- viathe alternative routes - only through one ATE of outgoing and incoming zone.

3.8.2.12. When several ATEs located in different cities are installed in the zone, each
ATE may have direct routes to other ATEs and alternative routes to other ASNs and should
have outgoing and incoming LSR trunk group to it's own and adjacent ASN.

3.8.2.13. When severa ATE are located in one city, from the point of view of
establishing of direct and alternative route trunk groups, for outgoing toll communication
every exchange is the independent ATE, and for incoming toll communication al city
exchanges are considered as one exchange.

3.8.2.14. Various routes are possible between two ATE of different territories
(Fig.3.21).

Possible routes, when one ATE exists in the zones and ATE are connected via the
optimum L SR, are shown below: two level network structure:

DR:ATE1l-ATEZ;

IAR: ATEL-ASN 14- ATEZ,

LSR: ATE1--ASNI1-ASNI4-ATEZ2.

For three level network structure

DR: ATE1-ATEZ,

IAR: ATEL-ASN II12-ATEZ2;

IAR: ATELT-ASN I11- ASN 112 - ATEZ;

ATE: ATE1L-ASN 14 - ASN 112 - ATEZ;

ATE: ATELZ-ASN 111- ASN 14 - ASN 112 - ATEZ2;

LSR: ATE1-ASN 111 - ASN I1- ASNI4 - ASN 112- ATEZ;

3.8.2.15. To provide needed quality of service for priority calls number of trunks in the
group at the LSR stretch between ASN I, ASN | - ATE and total number of LSR trunks from
ATE toit'sown and adjacent ASN | should be, as arule, not less than 36.

3.8.2.16. Toll telephone network is designed on the basis of exchanges and nodes with
the space switch and of analog trunks of primary network, and also on the basis of electronic
exchanges and nodes and digital transmission trunks, that may be used at any part of the
network.
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3.8.2.17. Trunks between ASN | should be organized on the basis of cable lines
via two independent routes of primary network and should not be used as reserve trunks for
other networks.

Trunks between ATE, to it's own ASN and ATE, and to adjacent ASN also should be
organized via the independent routes.

3.8.2.18. At the network parts ASN - ASN, ASN - system ATE and between system
ATE the one frequency signalling system and common channel signalling should be used.

3.8.2.19. Trunks of satellite systems, when it isfeasible, may be used for:

- direct routes ATE-ATE;

- alternative routes between ATE and other ASNs, if international traffic doesn't pass
through them;

- as an exception, at separate parts of LSR of toll network within one territory (ATE-
ASN, ASN-ATE).

In this case incoming IAR groups to ASN of this territory should be organized on the
basis of the ground transmission lines.

Two or more stretches of satellite transmission system trunks should not be used in one
connection.

3.8.2.20. Development of toll network should be done, in principal, at the expense of
creating the new trunk groups increasing the capacity of the direct route trunk groups.

3.8.2.21. Number of switching sectors of LSR should be not more then 5.
Direct routes and every switching sector of LSR and IAR should not have transits via
the voice-frequency channels.

3.8.2.22. For organization of trunk groups the primary and more high network groups
should be used. That's why total capacity of outgoing and incoming trunk groups at any sector
of toll telephone network should be multiple to the module of the transmission system primary
group (except satellite trunk groups).

3.8.3. At the second state of UATS development toll telephone network should be based
on principles stated in p.3.8.2. The following deviations are allowed (Fig.3.2.2)

3.8.3.1. Before ASN | installation its functions may be carried out by one ATE of the
territory, that corresponds to all requirements of UATS.

This exchange may establish transit connections of the toll network trunks, as well as
intrazonal, outgoing and incoming toll connections, that is to say, to carry out the functions of
terminal transit exchange - TTE I. In future, with the ASN | installation, this ATE will carry
out the functions of Terminal offices.
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3.8.3.2. Separate territories where ASNI are not installed yet, and the possibility to
organize TTE | is absent, must be connected to ASN (TTE) of the adjacent territory, or must
be distributed between several adjacent territories. The selection of the version should be done
during the design.

ASN | ASN |
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— — trunk groups of high use of DR and IAR
— - - trunk groups of semi-automatic communication
— trunk groups of high grade of service LSR and DR

Fig. 3.22. Structure of Toll Network at the second stage
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3.8.3.3. In some territories the ATE that are located in the republic capitals, may be used
for servicing of the intrarepublic traffic. This ATE, become the TTE Il and carry out the
functions of ASN I1.

3.8.34. Automatic transit nodes of the region and TE that have semiautomatic
communication equipment may also be used as terminal exchanges.

3.8.3.5. Only onetransit node, ASN | or TTE |, may be the host for ATE (MTE).

3.8.3.6. When it is technically possible, two trunk groups for outgoing, as well as for
incoming connections may be organized between termina ATE and TTE and between
different TTE:

- first group - DR - for servicing the terminal traffic of ATE - TTE, TTE-ATE, TTE-
TTE; and

- second group - LSR or IAR for excess and small transit traffic. For MTE and TTE the
above mentioned principles are actual only for incoming communication to MTE.

3.8.3.7. From MTE to the toll network exchanges the DR trunk groups for terminal
traffic, without forwarding the excess traffic via alternative routes, may be organized.

Small traffic to the exchanges, to which direct routes are not organized, is forwarded via
the transit nodes (ASN, TTE).

3.8.3.8. If it impossible to organize trunk groups between ASN (TTE) only viathe cable
lines with one frequency signalling system or with common channel signalling system, it is
allowed to have two trunk subgroups:

- first subgroup of high use (radio microwave, two frequency)

- second - high grade of service (cable, with one frequency signalling system or CCS).

The capacity of the second subgroup, via which the priority traffic should be
transmitted, should be no less than 18-20 trunks.

Note: In some cases the above mentioned can be related to LSR trunk groups ATE-ASN
(TTE) and ASN (TTE)-ATE.

3.8.3.9. Direct routes and parts of alternative routes, with the exception of LSR, may
have additional transits via the voice frequency channels, taking into account that total number
of transits at toll telephone network should not exceed 5.

3.84. To provide needed quality of transmission for toll and internationa
communication echo suppressors should be connected to trunks if the time of signal
propogation in one direction via the trunk exceeds 50 ms (that corresponds to the distance
between terminal ATE equal to 8000 km).
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In perspective, at telephone network for communication between any two ATE
the probability of electrical echo currents appearance in the trunks should be not more than
1%.

At the second stage of development this value may be 10 %.

3.8.4.1. One echo-suppressor set consists of two subsets (incoming and outgoing), that
may be connected to ATE, aswell asto ASN (TTE).

3.8.4.2. The necessity of echo suppressors use for each connection is determined at the
outgoing ASN (TTE) or at outgoing ATE if this ATE isthe stored program controlled one.

This determination is done on the basis of analysis of ABC codes, routes (DR, LSR,
IAR) and types of messages. For ASN (TTE) the distance to calling ATE is taken into
account.

3.8.4.3. One echo suppressor set should consist of two subsets that, on both ends of the
telecommunication channels, are connected to a four wire path at a distance not more than
2000 km from hybrids (that corresponds to the time of detection of the signal in the loop).

3.8.4.4. Echo suppressors are connected to the points with relative output level-13 dB
and input level- 4dB or to the points with relative input and output level - 3.5 dB.

3.8.4.5. In ATE echo suppressors are used at outgoing and incoming DR trunk groups,
at outgoing IAR groups and at outgoing and incoming LSR trunk groups if the distance to
ASN (TTE) is more than 200 km.

In ASN (TTE) echo suppressors are used at outgoing and incoming LSR trunk groups
when a distance ASN(TTE) - ASN(TTE) (for at incoming IAR trunk groups if the distance
from ASN to incoming ATE viathe LSR) isless than 2000 km.

The satellite channels should be equipped with echo suppressors on their both sides.

3.8.4.6. Echo suppressor subsets may be connected to ATE or ASN on a per channel
basis or on a per group basis, that provides automatic connection of echo-suppressors to the
channel if demanded.

For DR trunk groups, in ATE, the channel-associated pattern of echo-suppressor
connection is used.

For LSR and IAR trunk groups in ATE and ASN (TTE) group dedicated and channel-
associated patterns of echo-suppressor connection may be used.

Note: For TTE of ATE-5,6-types only channel associated pattern is possible.

3.8.4.7. Channel associated pattern of echo-suppressor connection at LSR and IAR trunk
groupsisused at ATE and ASN (TTE) it:



a) part of traffic, that requires the switching of echo-suppressors, exceeds 15%
of thetotal group traffic;

b) part of traffic, that requires the switching echo-suppressors, is less than 15% , but
exchange (node) equipment does not provide the group-associated pattern of echo-suppressors
switch on, or the signal of the switching of echo-suppressors is not transmitted (at incoming

groups).

3.8.4.8. Group- associated pattern of echo-suppressoss switching is used in ATE and
ASN (TTE) if part of the traffic, that needs echo-suppressors does not exceed 15% of the total
traffic of the group and if:

a) ATE (ASN, TTE) has the possibility to switch on the echo-suppressor by group-
associated pattern;

b) signal of the echo-suppressor switching is transmitted(for incoming groups).

Notesto pp.3.8.4.7. and 3.8.4.8.

Traffic at ASN, coming from remote ATE at a distance not more than 2000 km, isn't the
traffic that needs the switching of echo-suppressorsat ASN (TTE).

3.8.4.9. Satellite channels are equipped by echo-suppressors with channel-associated
pattern of switching.

3.8.4.10. At nodes and exchanges with stored program control, if connections that do
not need echo-suppressors are established, the neutralization of the constantly switched on
echo-suppressors should be done.

3.8.4.11. In the channel, as arule, should be not more than two echo-suppressor subsets.
And if transit echo-suppressions are in the channel, they should be neutralized. As an
exception, the switching of 3-4 echo-suppressor subsetsis allowed.

3.8.4.12. For normal signals transmission during the establishment of connections in
exchanges and nodes it is necessary to neutralize echo-suppressors that are constantly
switched on in the points with relative output level-13dB and relative input level 4dB.

3.8.4.13. For data transmission it is necessary to neutralize echo-suppressors with the
help of the signals, coming from subscriber terminals.

3.9.PRINCIPLES OF AUTOMATIC AND SEMIAUTOMATIC TELEPHONE
COMMUNICATION

3.9.1. The automatic and semiautomatic tel ephone communication should be organized
viaunified trunk and line groups of toll and intrazonal tel ephone networks (with the exception
of section from local network up to ATE).
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3.9.2. Automatic telephone connections at outgoing local network are established viathe
local network equipment and it is accompanied by the voice signal which is received after the
transmission of access index to ATE (ZTN), and at incoming local network it is established
viathe toll equipment.

Semiautomatic telephone connections at outgoing and incoming local network are
established viatoll equipment.

In future the possibility of establishing of all types of connections via local
communication equipment should be foreseen. Transition to local communication equipment
should be done gradually, by separate directions of intrazonal networks.

3.9.3. For semiautomatic toll call, the following advantages are foreseen for operators:
the possibility to camp on the calling subscriber line, which is busy by local, intrazonal or toll
connection and to listen the conversation, and also the second call sending during the calling
subscriber clear-backward (ring-off).

Notes:

1. During the communication via step-by-step (cross-bar) CO, operator can not camp on
the subscriber lines, that are busy by toll or intrazonal connections.

2. In quasi-electronic, electronic CO if subscriber is busy by toll, intrazonal or loca
connection and his telephone-set has the category N8, operator cannot camp on connected up
to the such extension.

3.9.4. Establishing of the connection at outgoing ATE should be done after receiving the
full number of calling subscriber (specia services) from subscribers or operators.

3.9.5. At loca networks stored program controlled ex- changes can transmit to
subscriber busy by local connection, the tone warning about the new call.

3.9.6. The auxiliary working places are introduced at ATE of the regional centre and
MTE of the district centres.

Operators of working places render assistance during the establishment of connections.
Access to working placesis provided only from operators of other exchanges.

3.9.7. To provide semiautomatic mode of toll and intrazonal connections, subscribers of
local networks access ATE and MTE operators via ordered lines, and priority subscriber
access ATE operators via ordered trunk lines. Access of subscribers without priority to ATE
operators can be established, in some cases, also via OTL.

3.9.8. For toll, international, intrazonal and local calls the automatic method of
definition of category and zone number of calling subscriber is used.
Local networks should have ANI equipment or other devices with the same functions.
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Organization of automatic intrazonal and toll connections through ATE with
subscribers dialing of their own zone numbersis allowed temporarily.

Note: If AMTC-2 and AMTC-3 are installed in some zone, it is alowed to organize
automatic toll and intrazonal communication with the method of own zone number dialing for
some points of the zone.

3.9.9. Service communication should be foreseen between all ATE and ATE and nodes
of toll network and also between ATE and ZTN.

Service communication should be established via service exchanges, instaled at all
ZTN, ATE, ASN. Service exchanges are connected one to another through the ATE (ZTN,
ASN) equipment via ordinary trunks without choosing special lines for this type of
communication.

Operation and maintenance personnel are the subscribers of service exchanges.
Subscribers of service exchanges have the possibility to establish automatic connections with
any subscriber of it's own service ATE and with subscribers of service exchanges of toll
network. Communication between PSTN and service exchange subscribersis not foreseen.

Note: Toll exchanges ATE-2 and ATE-3 do not provide automatic communication of
service exchange subscribers of different ATE via common toll trunks. Communication of
service exchange subscribers of above mentioned ATE types may be established through toll
operator or through specia trunk network , organized between service ATE.

3.9.10. Subscriber terminals, including data transmission facilities, facsimile facilities
and E-mail are connected into loca networks via two-wire interface.

3.10. TELEPHONE NETWORK UPGRADING

Telephone network upgrading should provide network design in accordance with the
principles stated in the present document, and in accordance with the structure of network
devel opment.

3.10.1. Toll telephone network upgrading should be done in accordance with the scheme
of development and automatization, designed at 5 and more years. Toll telephone network
upgrading is done in two directions. in direction of development of trunk groups between
exchanges and nodes and in direction of development of exchanges and nodes.

Development of trunk groups should be done by periods, that are the parts of 5-year
plan, i.e. by 1, or 2.5.-year periods.

Exchanges and nodes are installed and extensioned with 5-year stand by of capacity.

For every period of development, design of toll telephone network with definition of the
trunk groups capacity at all sections of network (DR, IAR, LSR) and the capacity of
exchanges and nodes should be done on the basis of forecas ting traffic.
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Design is done on the computer by the method, given in the section 15 of the
present document.

In the beginning of every period actual toll telephone network should be brought into
accord with designed data.

For upgrading of telephone network in accordance with the periods, primary network in
the beginning of every period should ensure the upgrading of trunk groups, whose capacity is
planned to the end of period, i.e. primary network should outstrip the development of toll
telephone network at the whole period (1,0r 2.5-year).

3.10.2. Upgrading of zone telephone networks should be done on the basis of the zone
network development schemes.

3.10.3. Introduction of new and extension of existing exchanges and nodes should be
done in accordance with the projects, that are designed on the basis of the scheme of toll
telephone network automatization and schemes of zone tel ephone network devel opment.

3.10.4. Introduction of electronic exchanges should be done in a concentrated wanner,
and electronic ATE and CO should be concentrated at separate zone networks.

Introduction of electronic switching equipment should be accompanied by
corresponding introduction of digital transmission systems.

3.10.5. For upgrading the telephone network, the arrangements, providing the maximum
automatization of toll and intrazonal traffic should be done.
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4. SERVICES PROVIDED BY THE SYSTEM

Alongside with the basic telephone, faximile, E-mail and data calls handling PSTN
should provide a so the following services.

4.1. LOCAL NETWORKS SERVICES

4.1.1. Information and ordered services

4.1.1.1. The information and Ordered services are provided by the inquiry-desks and
service-desks connected to the telephone network.

4.1.1.2. The inquiry - desks should submit to subscribers an information required either
in the form of speech, or, in future, in visual form (e.g. to be displayed on the screen of the
conventional TV set).

4.1.1.3. Ordered services shal recelve orders for services to be provided from
subscribers. The contact via telephone should be finished by the order (service request)
registration. This request will be queued for the further procession and fulfillment.

4.1.1.4. The Emergency services are the special kind of the special services. They are
devoted to receive urgent requests for the emergency services in extremal conditions (fire,
antisocial behaviour, accidents, natural disasters).

4.1.1.5. There are three types of special services connected to the PSTN depending on
the technical means used:

- with mandatory operator participation (with the possibility of using the automatic
equipment to search, register and transmit to the wuser information required,
autoannouncement;

- Man-Machine Communication (MMC) providing direct dialogue between subscriber
and computer.

4.1.1.6. According to their administrative status services can be subdivided into:
- Ministry of communication (MOC) Services
- other enterprises services (non-MOC services).
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4.1.1.6.1. MOC services are:

- telephone network inquiry-desk service (provides information about the subscriber
directory number using complete or uncompl ete data);

- toll and international call book services;

- telegrams registration via telephone (telegraph services);

- telephones repairement requests registration office (repairement office);

- pay-phones repairement requests registration office;

- information about the services provided by MOC (telephone network capabilities,
telegraph and postservices, postal codes etc.);

- precise time of the day announcement.

4.1.1.6.2. MOC services staff is employed by MOC. The preparation, updating and
reliability of provided information is the field of MOC responsibility.
The fulfillment of the ordersis also done by the MOC employees.

4.1.1.6.3. None-MOC services:

- emergency Sservices,

- None-MOC information providers.

Emergency services:

- fire brigade;

- law enforcement officials;

- emergency medicare;

- gas supply network emergency.

Additional emergency services can be provided at some networks (e.g. floods alarm,
avalanche alarm).

Ordinary services:

- Information desks:

- address information;

- information about different service providers and industrial enterprises (addresses and
working hours);

- information about the repertoire of the show business facilities;

- raillway information;

- airways information;

- long distance bus transportation information;

- legal advice.
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Autoannouncement services:

- weather forecast;

- road police information;

- goods availability information;
- new published books information;
- tourist information etc.

Orders registration services:

- railway tickets;

- taxi;

- airtickets;

- boat tickets;

- bus tickets etc.

4.1.1.6.4. The non-MOC services are provided by the employees of the enterprises,
providing these services. The preparation, updating and reliability of the information is the
responsibility of the enterprises mentioned.

4.1.1.7. All the services can enjoy the connection to PSTN only if it is proved that the
equipment and staff are sufficient to provide the grade of service complying with the
requirements of the part 2.

4.1.1.8. The ANI information detectors should be provided if the calling party number is
needed by the service. It is possible to use the call back procedure to check the number as a
short term solution.

4.1.2. Additional Features.

4.1.2.1. Stored program controlled (SPC) telephone exchanges should provide
additional features to subscribers of both industrial and residential sectors. The possibility to
unite the industrial sector subscriber in special groups (affinity groups) should be foreseen to
make a Virtual PABX.

4.1.2.2. Some actions should be made by the subscriber using his telephone set in order
to get access to additional features.

Telephone set needed to order the access to additional features is the key telephone set
with 12 keys. (10 digits, asterisk * and shape #) and additional "R" - key for some purposes.
On theinitial stage of the additional features introduction it is permitted to use telephone sets
with rotary diallers and with or without additional key.
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4.1.2.3. Additional features provided for subscribers are:
a) Connection establishment speed-up features:

- abbreviated dialling for all types of connection (*)

- hot-line with the possibility of normal call (*)

b) Information services:
- wake-up cal (*)
- connection booked in advance

¢) Communication restrictions:

- Ban on the outgoing and incoming calls (except emergency services);

- some types of outgoing calls restriction;

- outgoing call on password;

- selective do-not-disturb, when the calls are permitted only from predetermined
subscribers, for a definite time.

- do not disturb for a definite time.

d) Absent subscriber services.

- call redirection to the autoannouncement machine or to the operator (*).

- call redirection;

- call redirection to the extension used to order the service using password;

- paging

€) Busy subscriber service:

- repeated call without dialling (recall) (*);

- call backward after waiting;

- bresk-in after the warning (the service is provided for the high-priority PABX
subscribers to ensure the connection with the subscribers having no access to PSTN);

- redirection of the call to one or several other destinations.

f) Services provided during conversation:

- call redirection to athird party during conversation (*).
- call waiting warning (*);

- calling party number identification.

g) multiparty connections:

- conference call on predetermined list;

- conference with participants to be added one by one;
- three-party conference;

- inquiry during conversation;
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h) Other features:

- able, disable or change of personal password.

Notes:

1) The features are introduced in the process of SPC exchanges installation at the
network;

2) SPC exchanges should provide the possibility of new features introduction.

3) Some of the features are standard for particular CO, others should be ordered, the list
of both types should be defined by the user of the switching equipment.

4) Asterisk (*) marks the features to be provided to any PSTN subscriber (depending on
the category of an extension-see item 6.3.); others can be provided only to PABX and affinity
groups subscribers for internal calls on the second stage of the unified automatic networks
devel opment.

4.1.2.4. Subscriber actions during access to and use of the additional features should be
standard all over PSTN taking into account CCITT recommendations. It can be different for
different types of terminals. The CEPT recommended procedure should be considered as basic
one:

Final definition will take place during SPC exchanges introduction on the network.

4.1.3. Maintenance features:

- seizure of the calls to the subscriber with changed number, to nonexisting destination
or to switched-off extension;

- PABX automatic night-service;

- some types of connection or direction restrictions on per extension basis,

- outgoing and incoming calls registration.

4.2. ADDITIONAL SERVICES PROVIDED ON THE TOLL AND INTRAZONAL
NETWORKS

4.2.1. The services of the toll and intrazonal telecommunication shall be provided by the
equipment of CO and Automatic Toll Office. Among these services are for example toll
inquiry-desk facilities (information about toll telephone network, area codes, dialling
sequence etc) and abbreviated dialing of the most frequently used directory numbers
(supported by SPC CO equipment).
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4.2.2. The following local networks services shall be accessible for subscribers
of other areas:

- urban network inquiry-desk;

- address information provided;

- weather forecast service;

- road police information.

Access to all other services may be organized depending on demand and local
conditions.

4.2.3. Information and inquiry services can be provided to semiautomatic
communication users (information about queus to be served, duration and cost of conversation
completed, changes in the order etc). The following services can be provided for additional
payment:

- conversation with predetermined person;

- call with preliminary notification;

- information about subscriber directory number in other cities.



5. SYSTEM AND PLAN OF NUMBERING

5.1. NUMERATION AT TOLL AND INTRAZONAL TELEPHONE NETWORKS

5.1.1. Every zonal telephone network hasit's own 3-digit (ABC) zonal or toll code.

5.1.2. Subscribers of zona networks should have 7-digit number for zond
communication and 10-digit number for toll communication.

5.1.3. Subscriber's number of zona network (zonal number) consists of 2-digit local
network code or the ab code of 100-thousand subscriber group (intrazonal code) and 5-digit
subscriber number in local network or in 100-thousand subscriber group.

5.1.4. Subscriber number of toll network (toll number) consists of 3-digit toll code and
7-digit zonal subscriber number.

5.1.5. In the case of automatic toll communication subscriber should dial:

8 - ABC ab xxxxx;

where 8 - accessindex to ATE (ZTN)

" "-dia tone (ATE " answer ");

ABC - tall code;

ab xxxxx - zona number;

ab - intrazonal code;

XXXXX - subscriber number of local network (local num ber) in case of 5 - digit
numbering plan, or last 5 digit of number in case of 6-digit (bxxxxx) and 7-digit (abxxxxx)
numbering plan at local networks.

In case of 7-digit numbering plan at local network the local number coincides with the
zonal one.

Notes:

1. As"A" any figure, except 1 and 2, and as"B" and "C"- any figure may be used.

2. Figures 8 and O mast not be used as first digits of a subscriber number at local
networks with 7-, 6-, and 5-digit numbering.

3. Any digit except 8 and 0 may be used as "a’', and any digit may be used as "b" but
taking into account note 2.

4. "22" is assigned as "ab" to zona center UTN of local network in case of 5-digit
numbering, and "2" is assigned as "a" in the case of 6-digit numbering.

5. If subscriber, in the occasion of local communication, dials index to access UTN or
CO, then such index should be dialed in addition to access ATE (ZTN).

6. Temporarily, in the case of 3-,4-digit numbering at local networks, the zonal number
is added supplemented to

7-digit number before "ab" (for example 00abxxx).
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5.1.6. In the case of automatic zona telecommunication subscriber should dial:
8-2 abxxxxx, where:

2 - intrazonal index;

abxxxxx - zonal number.

5.1.7. When urban and regional zones are organized in the region, communication
between them is organized with the use of following numbering.

Subscriber should dial 8 - 2 abxxx for access from urban to regional zone, and for
access from regional to urban - 9 -abxxxxx.

Note: Figures 8,0 as well as 9 cannot be used as first digits of subscriber number of
regional zone local networks.

5.1.8. When connections in the region are organized via ATE, then incoming toll
communication should be established by dialing standard toll numbers - ABC abxxxxX.

Note: In the case of operation of AMTC - 3 with ATE and when the direct route exists
between them, subscriber should dial the number ABC 00XXXXX.

5.1.9. In the case of automatic international communication subscriber should dia the
following:

8 - 10 Nint, where

10 - international index of automatic communication.

Nint - international number of called subscriber (up to 12 digits), that consists of the
state code Cs (1-3digits) and national number of called subscriber - Nnat.

Notes:

1. Automatic international communication is alowed to subscribers that have ANI
equipment.

2. AMTC-2, 3 do not alow to organize automatic international communication.

5.1.10. For UTN subscribers accessto ATE (MTE) ordered and information servicesvia
ordered lines, the 3 - digit numbering 071-070 should be used (see Table 5.6).

For RTN subscribers and in separate cases for UTN subscribers, access to ordered and
information services via ordered lines is provided when dialling 07.

5.1.11. Access of subscribers to ATE services via OTL should take place upon diaing
the following:

8-11..14,18

Note: Numbers of toll services should be the following:

11,13 - ordered services;

12,14 - reference services,

(15 - sparefor international service);

18 - reference information service.
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5.1.12. Access of subscribers to the international service (reference and
ordered) located at ATE, isasfollous:

5.1.12.1. From city subscribers via ordered lines, by dialing 079 number, via OTL by
dialing 8-19L number, where

19 - index of international service access.

L - access code to a determined language group, or to other services.

5.1.12.2. From zone subscribers via OTL by dialing 8-19L.

Note: Temporarily it is alowed to dial local number for access to international service.

5.1.13. Access of subscribers to international services, located at international exchange,
is done by dialing 8-19L.

5.1.14. Subscribers call to Ministry of Communication and administrative services of
the other city UTN and CTN and RTN district centers with local abbreviated numbering of
toll and intrazonal networks should be done by dialing the toll and intrazonal numbers.

5.1.14.1. Subscriber's call to UTN services, having 5-or 6-digit number is done by
dialing for 2-digit number services at toll network:

8 ABC ab0Ox 111;

at intrazonal network

8-2 ab0x 111;

for 3-digit number services:
at toll network

8- ABC abOxx11;

at intrazonal network

8-2 abOxx11

where Ox(x) - service local number,
(1) (11) - additional digits to complete zonal number up to the 7 digits.

5.1.14.2. For subscribers calling over toll and intrazonal network to UTN services of the
regional center with 5-, 6-or 7-digit numbering the intrazonal code (ab)-99 should be assigned.
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5.1.15. Call to the operators of dedicated networks is done by two versions:
First version. Subscriber should dial:

8- ABC84

where ABC - toll code of the zone where the dedicated network is located.
Second version. Subscriber should dial:

8 - ABC8x

where ABC - toll codes, assigned for access to dedicated networks (ten codes)
8x - 2 - digit number of dedicated network (ten numbers).

Note: In the case of toll connection from PSTN subscribers of AMTC-2, AMTC-3 to
subscribers of dedicated networks, calling subscriber should dial 10 - digit number.

5.1.16. For communication with mobile subscribers an intrazonal code "90" is allotted
for every zone.

5.1.17. In the case of operation with the subscriber's own number dialing, subscriber,
after dialing the toll or zonal number, or operator of dedicated network access code, should
dial aso hisown zonal number.

Note: In this case it is allowed do dial 5-, 6-digit local number if ATE equipment can
add digits to complete number up to zonal number, and if there is no integration of OTL
groups from CO with different intrazonal "ab" codes.

5.1.18. Access of ATE (MTE) operators to subscribers in the case of toll and intrazonal
communication to reference services of UTN and RTN, to operators of dedicated networks, to
mobile subscribers is done by dialing same numbers as ones for dialing from subscribers with
the exception of access code "8" and to zeroes which should complete the number 7-digit one.

Notes:

1. ATE (MTE) operators, transmitting number from cord switch board telephone - set
with pushbutton MF dialing, should additionally dial category of call(Cc)(before the number)
and end of dialing (ED).

2. In AMTC- 2,3 Ccisnot dialed and processed.

3. In AMTC - 5,6 the category of call isformed in the exchange equipment.

4. In quasi-electronic (electronic) ATE, when electronic switchboards are used, it is
appropriative to form Cc in the exchange equipment.

5. Operators, when they work through ATE (MTE), for communication with ATE via
DR dial the toll number, where ABC is attendant code to access to district center.
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5.1.19. Access of ATE (MTE) operator or district center MTE operator of one
zone to working places of regiona center of other zones is done by dialing ABC 81 or the
number of service exchange, and to working places of district centers by dialing the toll
number ABC ab22222.

Note: In separate cases local number may be:xx222, xx292, 22292.

5.1.20. Service communication of CO (ATE) and ASN subscribers is established by
diaing:

- for access to subscribers of service CO of ATE of other zones and ASN:

8 - ABCOx1xx(x), where

ABC - zone code where the service CO islocated, or ASN code;

0 - access index to service CO

x1 - number of service ATE in the zone (digits 1-5 are assigned).

XXX or x1xx - number of service CO subscriber.

- for access to subscribers of service CO of the other ATE of the own zone:

8 - 2 Ox1xx(x)

For operators access to service CO subscribers the "8" index should not be dialed.

Note: For toll and intrazonal communication 2-digit numbering of service CO
subscribersis not allowed (without x1).

5.1.21. For communication with subscribers of the system that is allotted for service, the
following number is transmitted viathe toll network:

ABC 0x1xxx, where

ABC - toll code of the zone

x1xxx - subscriber number in the zone. Digits 6-0 are allotted for x1.

In separate cases access to the above mentioned subscribers is done by dialing:

ABC x0xxxx, where

ABC - dlotted toll codes

XOxxxx - subscriber number in the zone. Any digits except "8" are used as xO0.

Access to operators of the system is done by dialing ABC 80.

5.1.22. For special services called viatoll or intrazonal network, the individual code of
local network ("ab") - 98 is allotted in every zone.

Subscribers of these services have 5-digit local numbers, and this call is done by dialing.

viatoll network:

8- ABC 98 xxxxx;

viaintrazonal network:

8 - 2 98 xxxxX.
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5.1.23. Call to incoming working places of international service located at the ATE from
operators of international exchanges of this country and from other countries is done by
dialing ABC 82, where ABC - code of the zone, where international serviceislocated.

For zones, where two international services are organized, it is necessary to allot
additional international code ABC for access to second international service.

Note: For access to AMTC - 2,3 and MTE international services, the international
exchange should trandate received ABC 82 number into the service CO number: ABC Ox1
82(10x1 82) and ABC 0x1 x 82).

5.1.24. Access to order desks of ATE international service from ATE (MTE) operators
of the other zonesis done by dialing the number of service ATE - ABC 0x1 34.

5.1.25. Access of operator of ATE international service to subscribers of international
network should be done by dialing.

a AMTC-5-10 Cc 10 Nint Ed:;
a AMTC-3 ABC* - 10Nint;
at MTE via semiautomatic 1- 10 Nint,

trunksviaDR
where ABC* - toll code of international exchange;
Cc - call category.

5.1.26. Access of operator of ATE international service to operator of international
exchange of our country should be done by dialing:

a AMTC - 5-10 Cc 19L Ed;
a AMTC-2 ABC* - 19L;
a AMTC-3 ABC* - 19L;
at MTE viagatrunks 1-19L
viaDR

5.1.27. Access of operator of AMTC international service to operators of the other
countriesis done by dialing:

a AMTC-5-10 Cc 15 Cco L81 (82,83xxx)Ed,;
a AMTC-3 ABC* - 15 Cco L81(82,83xxx);
a MTE vias/atrunks 1-15 CcoL 81 (82,83xxx), where

viaDR
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15 - 2-digit access code to international operator of the other country;

81, 82 - access code to operators, having code 11 (incoming, immediate system) are
having of code 12 (delayed connections).

83xxx - number access out to special operator working place of 12 code.

Cco - code of the country of destination.

5.1.28. Codes of an access to the operator of telephone network administration system to
administration centers are asfollows.

5.1.28.1. To the main administration center:

for call to receiving and transmitting device - Cc300 Ed;
for call to operator - Cc ABC 0x1 238 Ed;

where ABC - 095.

5.1.28.2. To the territory administration and control centers:

for call to receiving and transmitting device - Cc ABC

Ed (from operator of zonal administration center at AMTC - 5-10 and from MACTN)
and ABC 83 (from AMTC - 2,3 operator);

for call to operator - Cc ABC 0x1 238 Ed (from operator of zonal administration) center
at ATE - 5-10 and from MACTN) and ABC Ox1 238 (from operator of ATE - 2,3),

where ABC - ASN code.

5.1.28.3. To zonal administration center:

for call to receiving and transmitting devices of zonal administration center, connected
to AMTC -5-10- Cc ABC 83 Ed

(from operator at AMTC - 5-10) and ABC 83 (from operator at AMTC - 2,3);

For call to receiving and transmitting devices of zonal administration center, connected
to AMTC - 2,3 - Cc ABC 0x1 239 Ed (from operator at AMTC - 5-10) and ABC 0 x1 239
(from operator at AMTC - 2,3)< where ABC - code of the zone.

5.1.28.4. To ATE administration stations: for call to receiving and transmitting devices -
Cc ABCO0x1151Ed;
for call to operator - Cc ABC 0 x1 156 Ed, where ABC - code of the zone.

5.1.29. In every zone numbers ABC 85-88 are reserved.
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5.1.30. For access to country international exchanges via toll trunks of national
network, ABC codes are alotted to al international exchanges.

5.1.31. ABC codes are allotted to all ASN 1.

Note: Figure - 80 of this codes and X1, equal to 7 in the numbers of service CO are used
for system, allotted for service.



5.1.32. Toll numbering plan

ZONES AND OBJECTS
NAMES

Azerbaijanian SSR

ZONES AND OBJECTS
TOLL CODES (ABC)

Azerbaijanian (Baky) 892
Nagorni-Karabakh (Stepanakert) 893
Nakhichevan 891
Kirovobad 895
Armenian SSR
Armenian (Erevan) 885
886
Byelorussian SSR
Brest 016
Vitebsk 021
Gomel 023
Grodno 015
Minsk 017
Mogilev 022
Georgian SSR
Abkhazia (Syskhymi) 881
Adjarskaya (Batymi) 882
Georgian (Thillisy) 883
South-Osetiya (Ckhinvaly) 884
Kutaisy 888
Kazakh SSR
Aktubinsk 313
Alma-Ata 327
East-Kazakh (Ust-K amenogorsk) 323
Guriev 312
Djambule 326
Djezkargan 310
Karaganda 310
Kzyl-Orda 324
Kokchetav 316
Kustanai 314
Magyshlak (Shevchenko) 329
Pavlodar 318
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North Kazakh (Petropaviovsk) 315

Simipalatinsk 322

Taldy-Kurgan 328

Turgayskaya (Arkalyk) 330

Uralshaya 311

Celinograd 317

Chikment 325
Kirgiz SSR

Issyk-Kule (Prdjeval sk) 319

Naryn 335

Osh 332

Frunze 331

Talasskaya 334
Latvian SSR

Latvian (Riga) 013
Lithuanian SSR

Lithuanian (Vilnus) 012
Moldavian SSR

Moldavian (Kishinev) 042

Russian Federation

Adygeyskaya (Maikop) 877
Altayskaya (Barnaule) 385
Gorno-Altayskkaya 388
Amurskaya (Blogoveschensk) 416
Arkhangel sk 818

819
Astrakhan 851
Bashkirskaya (Ufa) 347

348
Byelgorod 072
Bryansk 083
Buryatskaya (Ulan-Ude) 301
Viadimir 092
Volgograd 844

Vologda 817




Voroned

Gorky

Dagestanskaya (M akhachkal )

lvanov

Irkutsk

K abardino-Balkaria (Nalchik)

Kaliningrad

Kalinin

Kamycskaya (Elista)

Kaluga

Kamchatskaya (Petropavlobsk-K amchatsky)
Karelia (Petrozavodsk)

Kemerovo

Kirov

Komi (Syktyvkar)

Kostroma

K rasnodar

Krasnoyarsk

K hakaskaya (Abakan)

K uibyshev

Kurgan

Kursk

Leningrad

Lipeck

Magadan

Maryiskaya (Joshkar-Ola)

Mordovskaya (Saransk)

Moskov (city)

Moskov (region)

Murmansk

Novgorod

Novosybirsk

073
831
872
093
395
866
011
082
847
084
415
814
384
833
821
094
861
391
390
846
352
071
812
813
074
413
414
836
834
095
096
815
816
383
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Orenburg

Orel

Penza

Perm

Primorskaya (Vladivostok)

Pskov

Rostov

Ryazan

Saratov

Sakhalinskaya (South-Sakhalinsk)

Sverdlovsk

North-Osetynskaya (Ordjonikidze)

Smolensk

Stavropol

Tambov

Tatarskaya (Kazan)

Tomsk

Tuvinskaya (Kyzyl)

Tula

Tumen

Udmurtskaya (Idjevsk)

Ulyanovsk

K habarovsk

Checheno-Ingushskaya (Grozny)

Chita

Chuvashskaya (Cheboksary)

Y akytsk

Y aroslavl

Tatjik SSR
Gorno-Badakhshanskaya (K horog)

Dushanbe

353
086
841
342
423
811
863
864
091
845
424
343
344
867
081
865
075
893
382
394
087
345
341
842
421
871
302
835
411
412
085

364
372
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Kulyab

Kurgan-Tyubinskaya

Lenenabadskaya

Turkmen SSR

Ashkabad

K rasnovodsk

Maryiskaya

Tashayzskaya

Chardjoys

Uzbek SSR
Andidjan

Bukhara

Djizak

Karakal pakskaya (Nukus)

Kashkadaryinskaya (Karshi)

Kakand

Namangan

Samarkand

Surkhandaryinskaya (Termez)

Syrdaryinskaya (Gulistan)

Tashkent

Fergana

Khorezmskaya (Urgench)

Navoyi

Ukrain SSR

Vinnica

Volyinskaya (Luck)

Voroshilovgrad

Dnepropertovsk

Doneck

Djitomir

Zakarpatskaya (Ujgorod)

Zoporodje

Ivano-Frankovsk

431
433
379

363
432
370
360
378

374
365
372
361
375
434
369
366
376
367
371
373
362
436

043
033
064
056
062
041
031
061
034
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Kiev 044

045
Kirovograd 052
Kreamskaya (Symferopol) 065
Lvov 032
Nikolaev 051
Odessa 048
Poltava 053
Rovno 036
Cumy 054
Ternopol 035
Kharov 057
Kherson 055
Khmelnick 038
Cherkassy 047
Chernigov 046
Chenovcy 037
Estonian SSR
Estonian (Tallinn) 014
International exchanges 020, 030, 050,
070, 080, 090,
320, 350, 380,
420, 430, 460,
820, 830, 850,
860, 880
International service:
c. Naberedjnye Chelny 855
c. Tolyatty 848
c. Sochy 862
c. Ydta 060
Main administration centre of toll network (MACTN) 300
Automatic switching nodes ASN | 010, 040, 059, 089,

338, 357, 368, 389,
393, 810, 840, 869,
Dedicated networks 451-450




68
Exchanges of the system, separated
for service 018, 058, 077, 097,
098, 333, 349, 359,

396, 387, 425, 438,
832, 852, 853, 854,

870, 894
ATE and ASN test-control equipment 441-440
Long distance exchanges of satellite
communication with sea Vessels 441-440

5.2. Urban Telephone Networks. Numeration Pluns

5.2.1. At UTN, depending on it's capacity, closed 5-, 6- or 7-digit numbering should be
used. 5-digit numbering is used at non-districtive UTN and at districtive UTN without
tandems, 6-digit numbering isused at UTN with ITT, 7-digit - at UTN with ITT and OTT.

Number of digits depends on the rate of using of network numbering capacity,that
constitutes 40-50% at nearest 10 years and 60-80% - at perspective because of increasing of
this rate by program resources in the CO of perspective systems.

All digits except 0 and 8 may be used as first ones of UTN subscriber number.

5.2.2. UTN subscriber's number is formed out of 4-digit subscriber number inside the
10-thousand group and of digit and digit combination, added before it that defines the number
of his 10-thousand group in the network.

5.2.3. Closed mixed numbering may be used at UTN; it is used when subscribers with
different number of digits exist at the network at the same time. Use of such numbering is
allowed only when it is feasible, zonal numbers of all subscribers should have equal number
of digits.

Zona numbers of UTN subscribers of zonal center with mixed 5-6-digit nhumbering
should have the following form:

22X'XXXX - for 5-digit subscriber numbers, 2BXXXXX (B=/2, 8, 0, X") - for 6-digit
subscriber numbers; and for 6-7-digit mixed numbering the following form:

2B'XXXXX - for 6-digit subscriber numbers ABXXXXX (A=/2,8,0,B") - for 7-digit
ones.

5.2.4. There are two possible versions of suburban subscriber numbering. If suburban
network is part of UTN, then suburban subscriber numbering is similar to UTN subscriber
numbering. When suburban network is connected into UTN similar to PBX connection (see
p.3.4.8), then abbreviated numbering (compared to urban) is allowed at suburban network.
Incoming communication from urban to suburban subscribers is established by dialing the full
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UTN subscriber number, that includes the abbreviated suburban number of calling
subscriber as last digits of full UTN number. Outgoing communication from suburban
subscribers with abbreviated numbering to urban subscribers is established by dialing the
specia access codeto UTN (digit "9") with further dialing of the full UTN subscriber number.
Abbreviated numbers of suburban subscribers cannot start from digits 9 and 0.

5.3. Rura Telephone Networks. Numeration Plan

5.3.1. The following numeration types may be used at RTN, taking into account the
technical possibilities of CO of various types and conditions of their use: closed 5-digit
numeration, opened numeration without access code and opened numbering with access
index. The first two types of numbering are the perspective ones. It is necessary to take into
account that the efficiency of numeration capacity use at RTN is 30-40% during the first 10
years to come with the increase up to 50-60% using the resources of the modern CO.

5.3.2. In the case of closed numeration the inter - and intraexchange connections,
including those, established via direct and alternative routes from any exchange,
independently of it's application at network, are done by dialing 5-digit number of called
subscriber. Use of the closed numeration is possible at CO with 5 - digit registers (ATCK-
100/2000, ATCK-50/200M) and at CO with program control.

5.3.3. In the case of opened numeration without access index, the establishment of
intraexchange (intratandem) communication is provided by dialing the abbreviated 3-digit
number, and of interexchange (intertandem) - by dialing the 5-digit number. This numbering
is more preferable than closed numeration a RTN with large number of terminal and transit
exchanges of small capacity (50-200 numbers), where the intraexchange (intratandem) traffic
considerably exceeds the interexchange (intratandem) traffic. Opened numeration without
access code may be used when terminal and transit exchanges have 5-digit registers or with
stored program control exists at the network. The above mentioned numeration is given in the
Table5.1.
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Table 5.1. Opened numeration without access code.

Calling subscriber Tandem Numbering
Exchange |gnscribers of| subscrib. of | subscrib. of  |district centre| Zone
Type their own |CO and other| termina and |serviceswith| ATE
exchange |exchangesvig tandem excha- |ab- brev num-
(6(0) nges of their own bers
tandem district
1 2 3 4 5 6
CO of dl types - CXXXX CXXXX CXXXX 0x(x) 8

Terminal exch.:
ATCK-100/2000
50/200M, UATCKD,

ATCKD-C - dxx CXXXX - 0x(x) 8

Terminal exch.: ATCK-
ATCK-100/2000 100/2000

50/200M, MATCKD, | UATCKD1, dxx CXXXX CXXXX 0x(x) 8
ATCKD-C ATCKD-C or dxx

Tandem exchange:

ATCK-100/2000, - dxx CXXXX CXXXX 0x(x) 8
HNATCKD1, ATCKD-C or dxx

Operator of district
centre MTE -- -- CXXXX - - -

Notes:

1. x - any digit, c - first digit of 5-digit numbers, d - first digit of intraexchange
(intratandem) abbreviated numbers.

2. Digits, used as"d", may not be used as"c"; "8" and "0" may not be used as"c" and "d".

3. Digits, shown in brackets may lack (are not mandatory).

5.3.4. Before transfer at closed or at opened numbering without access index it is
allowed to use at RTN opened numbering with access index. Such numbering may be used at
RTN, that are equipped by any types of existing exchanges, except tandem ATC-50/100, that
does not provide unified interexchange 5-digit numbering.

Opened numeration with access code is characterized by the following:

- intraexchange numeration of terminal and transit exchange subscribers is abbreviated:
2-, 3-digit-at exchanges with the capacity up to 800 numbers and 5-digit-at exchanges with
more than 800 subscribers capacity;

- intraexchange numbering of CO subscribersin any case is the 5-digit one;

- interexchange numbering in the case of connection to CO and via CO to the other
exchanges of the network is the 5-digit one;

- interexchange numbering in the case of communication within the boundaries of it's
own tandem district - is the 3-5-digit, and depends on the tandem type.

Versions of opened numbering with access index, that may be used at RTN, are given in
Table5.2.
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5.3.5. In the case when direct route (passing over ATE and ZTN) is established
between two exchanges of different RTN, for communication via this route the special access
code composed from the digits, that are not used for subscriber numbering, is allotted. If it
possible it should consist from one digit for subscriber it is allowed to hear the second dial
tone before dialing the local number of called subscriber.

5.4. Combined Telephone Networks. Numbering Plun.

5.4.1. When RTN is connected to UTN without tandems (with 5-digit numbering at
UTN), the following versions of numbering may be used depending on specific conditions.

5.4.1.1. The 5-digit numbering is used if numbering capacity of combined network,
according to general plan of it's development, does not exceed 80 000 subscribers.
Numbering, associated with this version isgiven in Table 5.3.

5.4.1.2. The 6-digit numbering should be used at this network if numbering capacity of
combined network exceeds at perspective 80000 numbers. When it isfeasible, it is allowed to
use mixed 5-6-digit numbering, 5-digit for UTN subscribers and 6-digit for RTN subscribers.
Numbering corresponding to thisversionisgivenin Table 5.4.

Note: When using the mixed numbering, the zonal numbers of al subscribers should
have equal number of digits. It is recommended to add digit "2" before 5-digit numbers, and
CTN with mixed numbering, located in one zone, should have different "a".

5.4.2. When CTN in connected to UTN with tandems (6- or 7-digit numbering), CTN
have the same with UTN number of digits just 100 thousand numbers are extracted from UTN
for RTN subscribers.

CTN 6- and 7-digit numbering isgivenin Table 5.5.



Table 5.2. Opened numbering with access index
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Calling subscriber

Tandem
Exchange

Type

Numbering

subscribers of
their own
exchange

subscrib. of
CO and other
exchangesvia
(6(0)

subscrib. of
terminal and
tandem excha-

nges of their own

tandem district

district centre

services with

ab- brev num-
bers

Zone
ATE

CO of dl types

Term. exchanges of all
types except ATCK-
100/2000, 50/200M,
HNATCKD, ATCKD-C,
connected directey
into CO of any type

Term. exchanges:
ATCK-100/2000,

50/200M, NATCKD,
ATCKD-C, connected
directly into CO of any
type

Term. exchanges of all
types except ATCK-

100/2000, 50/200M,
HNATCKD, ATCK3-C

ATCK-100/
2000, 50/
200M,
HNATCKD,
ATCKD-C

CXXXX

(x)xx

XXXXX Or
dxx

(x)xx

CXXXX

OXXXXX

XXXXX

OXXXXX

CXXXX

OxXxXXXX

OxXXXXX

0x(x)

90x(x)

0x(x)

90x(x)

98

Term. exchanges:
ATCK-100/2000,
50/20, UATCKD,
ATCKD-C

ATCK-100/
2000, 50/
200M,
ATCKD-C

XXXXX Or
dxx

XXXXX

XXXXX Or dxx

0x(x)

Tandem exchange
ATCK-50/200 C

(x)xx

OXXXXX

OxXXXXX

90x(x)

98

Tandem exchange:
ATCK-100/2000,
UATCKD, ATCKD-C

XXXXX Or
dxx

XXXXX

XXXXX Or dxx

0x(x)

Operator of district
centre MTE
(working place)

XXXXX

Notes:

1. dxx - abbreviated subscriber number of CO and transit exchange.
2. Digits that are used asfirst onesin the 5-digit inter exchange numbers can not be used

as"d".

3. Digits, shown in brackets are not mandatory.
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Table 5.3. Numbering at CTN with the capacity up to 80 thousand numbers

Calling subscriber Numbering
subscriber | subscrib. of tand. | subscrib. of [UTN services| ATE
sof their jand terminal exchg UTN, RTN with
own nges of their own [via RSN (CO)| abbreviat.
exchange| tandem district numbers
1.Tandem exch. and CO:
100/2000, 50/200M, XXXXX XXXXX XXXXX Ox(x) 8
HUATCKD, ATCKD-C
2.Tandem exchange: (x)xx OXXXXX 9(-)xxxxx | 90(-) Ox(x) | 9(-)8
ATCK-40/80, 50/200
3.Terminal exchanges of
all types except ones
pointed in p.1:
Term. exch., connected to (x)xx i 90(-) Ox(x) | 9(-)8
RSN (CO)
HUATCKD, ATCK-C
4. Term. exch., connected
to cross-bar transit (x)xx OXXXXX 9(-)xxxxx | 90(-) Ox(x) | 9(-)8
excheng, MATCKD,
ATCK-C
4. UTN XXXXX - XXXXXX Ox(x) 8
5. MTE operator - - XXXXX - -
Notes:

1. After dialing the access index "9" it is allowed to hear dial tone, transmitted from
RSN or CO (inthetableitis (-) between corresponding number digits).

2. Digits, shown in brackets are optional. Symbol "-" in brackets means that dial toneis
not mandatory.
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Table 5.4. Numbering at CTN without tandems at UTN and total capacity, exceeding

80 thousand numbers

Calling subscriber Numbering
subscribers | subscrib. of tandem RTN UTN UTN services
of their |and terminal excha-| subscribers| subscribers (with abbreviat ATE
own nges of their own numbers
exchange tandem district

1.Tandem exch. and
term. exch. connected
directly into RSN (CO):
TandeZn and term (exc% (xx)xxx (xx)xxx 0(-) Bxxxxx| 0(-)(B) xxxxx | O(-) Ox(x) | O(-)8
ATCK-100/2000 ' 1 BXXXXX Of BXXXXX O (X) BXXXXX Of BXXXXX Of Ox(x) or 8or
50/200M VC and oC (xx) xxx XXX (x) xxx (x) xxx 00x(x) 08
HUATCKD, ATCKD-C
1.Tandem exch.: (x)xx OXXXXX 0(-) 0(-) (B)xxxxx | 0O(-) Ox(x) | O(-)8
ATCK-40/80, 50/200 BXXXXX
3.Term. exch. of all
types except ones,
pointed in p.1:
Term. exch.,
connected to (x)xx - 0(-)Bxxxxx | O(-) (B) xxxxx| 0(-) Ox(x) | O(-)8
RSN(CO)
Term. exch.,
connected to crossbar
tandem exchang., (x)xx 9(xx)xXXXX 0(-)Bxxxxx | O(-) (B) xxxxx| 0O(-) Ox(x) | O(-)8
HUATCKD, ATCK-C
4. UTN (B)xxxxx - BXXXXXX (B)XXXXXX Ox(x) 8
5. MTE operator - - BXXXXX (B)XXXXXX - -

Notes:

1. After dialing "0" index it is alowed for subscribers of electromechanical tandem and
terminal exchanges to hear dia tone that is transmitted into RSN; subscribers of quasi-
electronic exchanges and quasi-€lectronic exchanges tandem and terminal exchanges can not

hear dial tone.

2."b" - digit that used as the first one of 6-digit number of rural subscriber.
3. Digits, shown in brackets are optional symbol "-" in brackets means that dial toneis

not mandatory.




Table 5.5. CTN numbering with tandems at UTN.
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Numbering
Calling subscriber | subscribers |subscrib. of tandem| subscrib. of |subscribers of[ UTN services
of their and terminal exch. RTN via RSN UTN with abbreviatl ATE
own of their own tandem numbers
exchange district
1.Tandem exch. and
term. exch. connected
directly into RSN:
ATCK-100/2000 and XXX (Xx) XXX (Xx) 0(-) X)bxxxx|  0O(-)(b) 0(-) Ox(x) | O(-)8
50/200M UATCK? and (X)bxxxxx (X)bxxxxx or (X)bxxxxx OF|  XXXXXX Ox(x) or 8or
ATCKD-C or xxx (Xx) xxX (X) O(x)bx xxx | bxxxxx or 00x(x) 08
(x) xxx

2.Tandem exch.: XX (X) Ixxx(x) 0(-) bxxxxx 0(-) 0(-) Ox(x) | O(-)8
ATCK-40/80, 50/200 (X)xxxXX
3.Term. exch. of all
types except ones,
pointed in p.1:
Term. exch., connec-
ted directory into RSN XX (X) - O(-)bxxxxx | 0(-) xxxxxx| O(-) Ox(x) | O(-)8
Term. exch.,
connected to crossbar
tandem exchang., xX (X) 9 xxx (xx) O(-)bxxxxx | O(-)xxxxxx | O(-) Ox(x) | O(-)8
Term. exch., connec-
ted to MATCKD and
ATCKD-C tandem XX(X) 9xxx(x) or 0(-) %) O(-)xxxxxx | 0(-) Ox(x) | O(-)8
exch/ O(X)bxxxxx bxxxxx
4. UTN (b)xxxxXX - bxxxxx (b)xxxxx Ox(x) 8
5. MTE operator - - bxxxxx (b)xxxxx - -

Notes: 1. After dialing "0" index for subscribers of electromechanical tandem and
terminal exchanges it is alowed to hear dia tone, transmitted from RSN: subscribers of
NATCKD and ATCKD-C tandem and terminal exchanges can'nt hear dial tone.

2. "b"-digit that is used as a first one of 6-digit num ber or as a second one of 7-digit
number of rural subscriber.

3. Digits, shown in brackets are optional, symbol "-" in brackets means that dial toneis

not mandatory.
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5.5. Numbering of reference and ordered services at local networks.

5.5.1. Communication of local subscribers with reference and ordered services is
provided by dialing the abbreviated 2-, 3-digit number, the ordinary subscriber number.

Abbreviated numbers are assigned to emergency services and also to some reference and
ordered services that are popular.

Subscriber numbers are assigned to the services that are characterized by limited or
local use (reference services of hospitals, clinics, different enterprises; ordered services of
repair offices and etc.). In exceptional cases subscriber numbers may be temporary assigned to
individual department services, for which the abbreviated numbers are stated in this
document, however, in future such services should use the abbreviated numbering. It is
allowed to use subscriber numbers to provide terminal and transit exchange subscribers access
to the emergency services, connected into this exchanges.

Notes: 1. It is possible to have an access to the services with abbreviated dialing from
subscriber telephone-sets, ordinary pay-phones and specia reference pay-phones. It is possible
to have an access to the services, having subscriber numbers, from subscriber's telephone-set
and from ordinary pay-phones.

2. Services with subscriber numbers, depending on the traffic, may be connected to the
network as one extension line, as several lines with continuous hunting groups, as one
hundred, one thousand or 10 thousand subscribers group.

55.2. Emergency service at local networks should have the following two-digit
numbers:

- fire brigade - 01

- law enforcement officials - 02

- emergency medicare - 03

- gas supply network emergency - 04.

5.5.3. Numbers, alotted for Ministry of communication services are shown in Table 5.6
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Ministry of communication services numbering

Table 5.6.
Numbering
Name of services Networks with 2-digit | Networks with 3-digit
services - 0x services-0x(x)
1. Information about the directory number, 09 09
using full subscriber data
2. The same using non-complete data 09 009
3. ATE(MTE) ordered services 07 071, 073
4. ATE(MTE) reference-information service 07 070
5. ATE(MTE) reference services 07 072,074
6. Reserve for development - 075- 078
7. International ordered and information - 079
service
8. Service of telset telegrams order 06 066
9. Centralized service of pay-phones repair 00 064
10. Reference service about the services - 069
provided by Ministry of telecommunication
11. Time service
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5.4.4. Numbers, alotted for department servicesare giveninthe Table 5.7

Department services numeration

Table 5.7
Name of services Numbering - 0xx
1. Tourist service 000
2. Weather forecast 001
3. Road inspection service (motoway and traffic control) 002
4. Long distance bus transportation information 004
5. Railways information 005
6. Airways information 006
7. Waterways information 007
8. Ordersfulfilment Orders registration services:
9. Bustickets 04
10. Railway tickets 055
11. Wataway tickets 057
12. Taxi 058
13. Information about the city inhabitants and about the 061
other cities
14. Show-business information 062
15. Information about the consumer services, city 063
traffic, enterprises adresses
16. Reserved 003, 051-053, 059, 065, 067,
068, 080-089

If it is necessary to introduce new department services, not stated in the table, than it is
possible to use reserved, 3-digit abbreviated numbers.

5.5.5.1. To simplify the subscribers access to the nearest branch office of the militia, the
following number should be reserved at all CO:

5-digit numbering - x0202;

6-digit numbering - xx0202;

7-digit numbering - xxx0202,

were X(xX) - is corresponding CO prefix

5.5.5.2. For free-of-charge officia talks of the Ministry of Internal Affairs staff from
pay-phones, the 052 number is allotted.
Note: This proposal is realized when the corresponding equipment is used.

5.6. Numbers, used for connecting the test equipment




79

5.6.1. For access to test equipment of ATE and ASN via toll network the
following toll codes are used:

440 - for Busy tone transmission control for outgoing exchanges (nodes) test by
automatic test equipment;

441 - for access to incoming device working under (AITKA) program;

442 - for access to response devices, working under (ATME) program;

443 - for access to test equipment, working under (AKHAD) program;

449 - for access to response device if testing the line signalling at AMTC 7-10.

5.6.2. Accessto ATE answering device via OTL when executing the test calls is done by
2-digit number - 16.

5.6.3. Access to ATE answering device via OTL during performing the control callsis
done by 2-digit number - 17.

5.6.4. During execution the test calls viatoll TL, access to CO answering device is done
by number abxx117.

5.6.5. For performance the control callsat UTN and RTN CO the test numbers abxxx99
are alotted out of calculation one number at one hundred subscriber group.

At RTN transit and terminal exchanges number 39 of every subscriber group should be
used for the same purposes.

5.6.6. At every CO of the network one or several numbers are assigned to perform test
cals. Within one network these digits have the same view (abxx217 or abxxx47), differ, if it
necessary, by thousand digit. It is appropriate to have evidence numbers with continuous
hunting. Above mentioned numbers are used for autoresponders switching (numbers of which
may be from 2 to 5, depending on number of test equipment at the network).

Note: At small CO it is alowed to use abxxx99 number for test cals performance. In
this case the simultaneous performance of test and control calls should be eliminated.

5.6.7. During the ATE tests performance access to the response part of the test
equipment via trunks should be done by dialing ABC 89.
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5.7. Additional services numbering

Procedure of additional services control from the push-button telset (order, cancelation,
services test) have the following form:

Start index Code Additiona information End index

Buttons "*" and "#" are used as a start index, "*" - is the character of the service order,
"#' - is the character of service cancelation, and their combination is the character of the
servicetest. Button "#" is used as the end index.

2-digit numbers, with 2, 3, 4, 5 as afirst digit are used as a service code (see Table 5.8.).
Service "abbreviated dialing” is executed by two-time pressing of "*" button and by dialing of
1- or 2-digit abbreviated number; it is alowed to use this service at first by dialing abbreviated
number and then by pressing the "#" button.

Additional information includes password, full or abbreviated numbers and etc.
Additional information is separated by characters of "*" button.
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Additional services codes

Table5.8
N Services name Code Notes

1 Re adressing 21

2 Transfer of the call in the case when subscriber is busy 22

3 Transfer of the call to the autoresponder or operator 23

4 Accompanying call on password 24

5 Searching signalling 25

6 Waiting with the reversecall 26

7 Repeated call without dialing 27

8 Preliminary ordered connection with the subscriber 28

9 Activation replacement or cancelation of personal password | 29, 30

10 | Barring of some types of outgoing connections 31

11 | Call forward (toll) using the password 32

12 | Temporary selective restiction of incoming connections 33

13 | Incoming and outgoing connections barring 34

14 | Temporary barring of incoming connections 35

15 | Call diversion (to the other subscriber) 40 It is allowed to use this service
without access code, by
depression of "R" pushbuttor]
and dialing digit "4"

16 | Conference according to the list 41

17 | Conference with sequential call of the participants 42

18 | Announcement about the new call 43

19 | Three-party conference 44 It is adlowed to use this
service without code but by
depress on of "R" push-
button and by dialing digit "3"

20 | Inquiry during the conversation 45 It is aloved to un this service
with out code, by depression
of "R" and dialing "1"

21 | Connection to the busy subscriber with warning about the 47

intrusion

22 | Subscriber numbers abbreviated dialing 51

23 | Connection without dialing 52

24 | Automatic wake-up 54 Constant

55 Occasional
25 | ldentification of the calling subscriber number under the 59 Code is used by the sub-
request of the called subscriber scriber  to  "order" the

exchange to print out the
number
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6. SERVICE SYSTEM

6.1. At toll and intrazonal network calls have different grade of service depending on
priority category and category of subscriber device:

6.2. Priority categories

6.2.1. At toll networks calls have four categories from the service point of view. 1-3
category calls are priority calls and 4 category calls are without priority.

Priority calls constitute approximately 10% of total number of calls at network. For the
goal of the grade of service improvement during damages and overloads at the network, calls
of the first three categories are served with advantage. The 4 category calls grade of service
may be below than normal.

6.2.2. At ASN and at TTE with stored program control, when TTE carry out the ASN
function, calls with 1-4 category are served.
The following service system is recommended.

6.2.2.1. When the trunks are busy, than 1 category calls are served with absolute
priority, i.e. with forced call interruption, 2 and 3 category cals - with relative priority
according to the system of restricted waiting of trunk release, 4 category calls-according to the
system with losses.

6.2.2.2. 1 category calls should have absolute priority of service and of queue set up, i.e.
when all trunks are busy, the 1 category call, interrupts the service of 2, 3, 4 category calls,
beginning from the lowest - 4 category.

Interrupted call is rejected. In the case when all trunks are busy by the 1 category calls
service, newly received 1 category call will be put into the queue to wait for the trunk release.

When all waiting places are busy, the 1 category call remove 2 and 3 category calls from
waiting, beginning from the 3 category.

2 and 3 category calls, removed from waiting are rejected. 1 category calls are served
first, in order of priority (first arrive, first served).

6.2.2.3. 2 category calls should be served with relative priority (in accordance with the
system of restrictive waiting) and with absolute priority when put in the queue.

In the case when all trunks in the required direction are busy, newly arrived 2 category
call are put in the queue for waiting.

When all waiting points are busy, the 2 category call is removed from the queue for
waiting the 3 category call.
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3 category call in this caseis rejected. Released trunk is provided for 2 category
calsinthe caseif 1 category calls are not in the queue. Waiting calls are served in the order of
arrival. 2 category calls receive rgjection in the case when al trunks are busy by 1-4 category
calls and all waiting points are busy by 1-2 category calls.

Note: In the case of two subgroup existence, the 2 category calls are put in the queue for
waiting the high grade of service subgroup release.

6.2.2.4. 3 category calls are served with relative priority. When all trunksin the required
direction are busy, 3 category calls are put in the queue for waiting.

Released trunk is offered for waiting the 3 category calls, in the case if 1 and 2 category
cals are not in the queue.

Waiting calls are served in the order of arrival.

3 category calls receive rejection in the case when all trunks are busy by 1-4 category
calls and when all waiting points are busy by 1-3 category calls.

6.2.2.5. 4 category calls should be served by the system with losses.
Released trunk is offered to newly arrived 4 category call if the waiting queue is empty.

6.2.2.6. At outgoing ASN (TTE) calls should be put into the waiting queue if al trunks
in the LSR groups to their own and adjacent ASN (TTE) of incoming ATE are busy. Trunk
release waiting is done in two above mentioned directions. If incoming ATE relies only at one
ASN, then waiting is performed one direction.

At incoming ASN (TTE) calls should be put into the waiting queue when all trunks to
the destination exchanges of the LSR groups are busy.

6.2.2.7. Quening isindividua for each direction.
Number of waiting calls in the direction and waiting time are restricted (number of
waiting calls m=2,3; maximum waiting time t< 40 s).

6.2.3. At ATE and TTE when the last one carries out the ATE functions, the 3 and 4
category calls are served.
The following service system is recommended.

6.2.3.1. 3 category calls are served with relative priority according to the system of
restrictive waiting of release of trunks, trunk lines (toll) and lines to operator switching
positions.
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6.2.3.2. At ATE 3 category calls should be put into the waiting queue in the
case when trunks in common LSR group including trunks from two outgoing LSR groups to
their own and adjacent ASN are busy.

Trunk release waiting is done at two directions-at direction of common LSR group and
of DR trunk group. Waiting is performed in the common queue, queue length and waiting
time are restricted (m=2,3; t<40 s). Waiting calls are served in the order of arrival. 3 category
calls receive rejection when all waiting points are busy and waiting time is out.

Note: When two LSR subgroups exist, 3 category calls are put into the waiting queue
only in the subgroup have the high grade of service.

6.2.3.3. At TTE, when it performs ATE functions the 3 category calls are put into the
waiting queue in the cases, that are the same when performing the ASN functions,i.e. when
trunk groups to their own and to adjacent ASN (TTE) of incoming ATE are busy.

Waiting is performed in the individua for every direction queues by the way that is the
same with stated in p.6.2.2.7.

Waiting calls are served in the order of arrival. 3 category calls receive rejection when
all waiting points are busy and waiting time is out.

6.2.3.4. 3 category calls should be put into the waiting queue in the case when toll trunk
lines, trunk lines to working places of service CO are busy. Waiting is performed in the
personnel for every direction queues.

Number of waiting calls and waiting time are restricted.

3 category calls receive regjection when al lines and waiting points of the required
direction are busy.

6.2.3.5. 4 category calls service is done by the system with losses. Newly arrived 4
category if there are no waiting calls in the queue.

Notes:

1. In some cases at ATE and TTE performing ATE functions, the 1 and 2 category calls
may be served also. Service system for such casesis stated in p. 6.2.2.2.-6.2.2.5.

2. At the second stage of development it is recommended to provide the priority for
operators (the 3 category for establishing the connections at toll network. Subscribers should
be served with the 4 category.

3. At ATE-1, 2, 3 service with priority is not provided.

4. ATE-5 does not provide the priority service of calls for the transit communication.

6.2.4. At exchanges and nodes of local network the following service system is
recommended.

6.2.4.1. All local connections between the subscribers are served without priority by the
system with losses.
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6.2.4.2. When subscribers are connected with reference and ordered services, such
connections may be served with restrictive waiting of release of operators and auto
announcement devices.

6.2.4.3. 3 and 4 category toll and intrazonal calls are served at CO.

6.2.4.4. 3 category toll calls are served with relative priority by the system of restrictive
waiting of OTL release.

6.2.4.5. 4 category toll calls are served by the system with losses.
Note: Step-by-step and cross-bar exchange do not provide priority service.

6.3. Subscriber devices categories.

6.3.1. Calling subscriber category Csis detected by the ANI equipment, that isinstalled
at urban, rural exchanges and PBXs. 10 categories are transmitted from ANI equipment:

1 - Residential or business telset with access to the automatic zonal, toll and
international network.

2 - Hotel telset with access to the automatic zonal, toll and international network.

3 - Residential, business or hotel telset with access only to the local network.

4 - Business telset with the possibility of access to the automatic regional, toll,
international networks and to the chargeable services; preferential access to the zonal and toll
network is provided.

5 - Business telset of the ministry of Telecommunication with access to the automatic
zonal, toll and international network and to chargeable services; calls should not be charged,
but should be registered for statistics.

6 - Toll pay-phone and public call pay station with access to the automatic intrazonal
and toll networks; calls are played in cash.

7 - Residential or business telset with access to the automatic zonal and toll networks
and to chargeable services.

8 - Business telset for data facsimile and electronic mail with access to automatic zonal,
toll and international networks.

9 - Local pay-phone with access to the local network.

10 - Reserved.

6.3.2. At stored program controlled CO aong with the categories listed in p.6.3.1, the
intra exchange line and subscriber categories are provided, they characterize the subscribers
right to use different additional services.
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6.4. Priority category (Cp) is determined on the basis of subscriber category (Cs) or

category of cal (Cc).
Cp
1
2
3
4

Cs

4
1,2,5-8

Cc

12

34

11,12
13,14

Note: In separate cases the 2 category calls are served with Cc=11,12 on the basis of

incoming point analysis.



7. SIGNALLING SYSTEM

7.1. Signalling system consists of the signals, that provide necessary and sufficient
information for subscriber during the automatic communication as well as for operator during
the semiautomatic communication, and also information necessary for normal operation of
automatic switching devices.

7.1.1. Set of information signals (acoustic and optical), necessary for subscribers and
operators.

7.1.1.1. The recommended composition of information signas required for
subscribers and operators for toll and intrazonal communication is specified in the tables
7.1.and 7.2.

7.1.1.2. Recommended composition of information signals, required for subscribers for
urban and rural communication is specified in the table 7.3.

7.1.1.3. For communication with public data transmission exchange, for mobile
communication, for administrative networks, connected to ATE, the composition of
information signals should correspond to the information given in the tables 7.1. and 7.2.
that is suitable for subscribers in case of automatic communication and for operators in case
of semiautomatic communication.

7.1.1.4. For communication of UTN and RTN subscribers with the colluar networks
switches and exchanges of administrative networks, connected PSTN local networks, the
composition of information signals should correspond to the table 7.3.

7.1.2. All signals needed to provide information to subscribers operators and control
devices of the switching units are devided into three groups: line, control and acoustic.



7.2. General requirements for signals transmission.

7.2.1. Signalling system should provide reliable transmission and reception of signals
for the maximum number of sequentially connected retransmission sections.

7.2.2. Maximum of al the tone frequency signals (line, control, acoustic echo-
suppressor's neutralization) shouldn't exceed 36000 mcWsO for one direction of
transmission and 72000 mcWs0 - for both directions during busy hour (Recommendation
Q.15 CCITT, Red Book, b.N1).

7.2.3. Protection of signalling devices from imitation of signal frequencies caused by
the information, transmitted from subscribers and operators should provide no more than
one false response in 10 hours of impact.

7.2.4. For protection of the adjacent sections of toll and intrazonal networks from
penetration of signal frequency, the speech path separation should be foreseen at line
equipment.

7.2.4.1. Separation of speech path during automatic and semiautomatic intrazonal toll
and international communication should be foreseen in the following cases:

a) for control signals with hardware protection from voice currents;

b) for transmission of the line signals via switching equipment of exchanges and
nodes;

c) for providing the stability of toll and intrazonal communication;

d) for protection of the called subscriber line, when it is busy by local, toll or intrazonal
communication, from the connection with another calling subscriber.

7.2.4.2. The speech path cutoff should not disturb the transmission of information
acoustic signals to the subscriber.

7.2.4.3. During transmission of the control signals, the protection of control signals
receiving equipment should be ensured by transmission path separation from the calling sub
scriber or operator before the connection establishment.

7.2.4.4. The speech path cutoff is provided by the ATE toll trunk line devices to
prevent the connection of the calling party to the called subscriber line for the all types of
automatic communication.
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7.2.4.5. Stability during toll and zonal connections may be ensured by cutoff of speech
path, or by connection of some extension devices or load impedances into transmission path
before the called subscriber answer or after ring-off.

7.2.5. For the goa of elimination of crosstalk influences between trunks the absolute
power level of every component of short-term signal in the point of zero relative level should
not exceed values shown in table 7.4. (Recommendation Q.16 CCITT, Red Book, b.V1.1).

7.2.6. All signals, transmitted between subscriber devices via switching network
should not affect signalling devices of exchanges and nodes. Echo-suppressors neutralization
signal, that is transmitted before the beginning of duplex information transmission (exp.
data transmission) at 2100 Hz frequency with duration 4.5 - 7 s, should not affect signalling
devices. Signal recognition time is 4 s. Neutralization device should be switched off in 150
ms after the end of data transmission.

7.3. Line Signals.

7.3.1. Composition of line signals.

7.3.1.1. Line signals are transmitted via telephone trunks, interexchange trunks, and,
in separate cases viaintraexchange trunk lines between speech path devices and via CCSin
forward as well as in backward direction in idle state and during connection establishment
until complete release of devices. These signals correspond to the main stages of connection
establishment (idle state, seizure, answer, disconnection and etc.).

7.3.1.3. Recommended composition of line signas, transmitted viatoll, intrazonal
and local networksisgivenintable 7.5.

Note: At separate sections of toll network the composition of line signals, given
in table 7.6. may be used.

7.3.1.4. For communication with data transmission exchanges, mobile exchanges
and department networks, the composition of linesignalsisgivenin table 7.5.

7.3.2. Ways of Line Signals Transmission

7.3.2.1. It isrecommended to use the following ways of line signals transmission at toll
network:

- frequency, at 2600 Hz;

- viaCCS;



Notes:

1. It is alowed to use two-frequency signaling system at 1200 and 1600 Hz for
communication with AMTC-1,2,3 only.

2. At any switching section of network it is recommended to use only one signaling
method.

7.3.2.2. Are recommended the following ways of line signas transmission at
intrazonal network:

- one frequency at 2600 Hz;

- loop circuit signalling via physical four-wire lines;

- channel associated signalling, using one channel in the analog systems;

- CAS, using one or severa channels for one telephone channel in the digital
transmission systems,

- via CCS (common channel signaling).

Note: Via three-wire physical lines it is allowed to use battery method of line signals
transmission.

7.3.2.3. At the trunks of toll and intrazona networks, used for semiautomatic
communication, the one frequency way line signaling (2600 Hz) should be used.

Note: It is allowed to use two-frequency - 1200 Hz and 1600 Hz - signalling.

7.3.2.4. When two ATE interact in one zone it isrecommended to use signalling at
one frequency (2600 Hz) via CCS.
Note: It isalowed to use two-frequency signalling at 1200 Hz and 1600 Hz.

7.3.2.5. The following ways of line signals transmission are recommended at local
networks (UTN, RTN, CTN):

- CASusing one or two signalling channels for one telephone channel of digital
transmission systems,

- CAS using one signalling channel for analog transmission systems;

- loop signalling viatwo-wire physical line;

- CAS using one signaling channel and via second channel in voice frequency band
at 2600 Hz or CAS in analog transmission systems;

- battery way viatwo and three-wire physical lines.



7.3.3. Signalling codes.

7.3.3.1. Signalling codes of line signals transmission via toll, intrazonal and local
networks are given intables7.7.-7.21.

Notes: 1. In particular developments, parameters, given in tables may be changed if that
changes are justified and agreed. The requirement of interfacing with earlier produced
equipment without it's modifying should be fulfilled.

2. The transmission of line signals via "a" and "b" wiresthrough switching field of
CO without retransmission should be done by battery way in accordance with the tables
7.13. and 7.14.

3. In the code tables 7.8.-7.20. line signals as well as signals of decadic dialing are
given, as they are transmitted at the frequency of the line signals transmission via the same
signalling channels and wires.

7.3.3.2. The transmission of line signals from public exchanges of data transmission,
from mobile exchanges and enterprise network should be done by one of the ways,
recommended for local intrazonal and toll networks. Matching devices should be installed at
above mentioned exchanges.

7.3.4. Requirements to the line signal s transmission.

7.3.4.1. The specification of conditions of line signals transmission and reception in the
voice frequency band is given in the table 7.22.

7.3.4.2. Parameters of subscribers and trunk lines, that are taken into account during the
exchange equipment design, should correspond to the values, given in the table 7.23.

7.3.4.3. Theline signals transmission via toll and intrazonal networks should be done
by retransmission sections.

7.3.4.4. The line signal "answer" propogation time through the maximal number of
switching sections (up to 11) should be minimized.

Atloca and intrazonal networks the average time of transmission of signals "answer"
" ANl REQUEST" via every retransmission section in the normal conditions, should not
exceed 70 msfor TL, OTL and 100 msfor toll TL.



7.3.4.5. During the connection establishment the possibility of multiple transition
of speech path devices into the answer and preanswer state should be provided.

7.3.4.6. The ATE equipment during the establishment of incoming toll connections
should provide the ring (automatic and repeated) by the signal from ATE; disconnection only
from ATE.

7.3.4.7. To prevent the call losses, the detection of line signal "BLOCK" should be
done as quickly as possible in the minimal time. The requirement to the value of this time
depends on technical design of equipment, connected at outgoing and incoming parts of
trunk line.

7.3.4.8. At local intrazona networks the line signal "seizure” should be transmitted
viaTL, OTL in the minima time, as quickly as possible. Requirement to detection of this
signal depend on the method of connection control from the party of outgoing ATE.

During the establishment of connection from the CO with direct way of control, the
time from arrival to incoming CO of the line signal "SEIZURE" to the connection of the
dial pulsesreceiver should not exceeds 70 ms.

During the establishment of connection from CO with indirect way of control if the
signal "SEIZURE" istransmitted constantly until the "DISCONNECTION", it isallowed
to increase the detection time at incoming CO, ATE up to 200 ms.

7.4. Control signals

7.4.1.1. Composition of control signals.

Control signals include electrica signals that are transmitted from telset in
forward direction, and also signals that are transmitted between control devices of
exchanges and nodes in the process of connection establishment both in forward and in
backward directions.

Control signals consist of: numbering information, call category, type of message,
ANI regquest, ANI information and etc.

7.4.1.2. Composition of control signals at various sections of toll network isgivenin
table 7.24. (for one or two-frequency signalling systems).

Complete composition of control signals transmitted in forward direction for one
frequency signalling systemisasfollows Cc Ses Ns Ed where,

Cc - call category signals, that determine the system of call service and types of
connections (automatic and semiautomatic) at exchanges and nodes of toll network;



Se-s- signals that determine the conditions of echo-suppressors connection.

Ns - toll or intrazona number of caling subscriber, service CO, toll services,
department networks and data transmission exchanges.

Ed - end of dialing For communication with ARM exchanges the Se-s signal is not
transmitted in the control signals composition.

In the backward direction the control signals are transmitted via the toll network in
the form of one digit before the transmission and one digit after the transmission of
information in the forward direction.

Only number is transmitted between the automatic CO-1,2,3 exchanges and between
these exchanges and exchanges of other types.

The abbreviated code 1 is transmitted instead of ABC code via DR and at the last
section of IAR and LSR in the case of two-frequency signalling system use.

7.4.1.3. Composition of signals at intrazonal and local networks is given in tables 7.25-
7.27.

7.4.1.4. Transmission of ANI information via OTL may start from any digit and have
the following view . SCs UTHTh XSCs

where, S - working combination

START Cs- calling subscriber device category

UTHTh - combinations of unit, ten hundred and thousand digits of calling subscriber
number.

X - third, second and first digit of zonal number.

The specia combination REPETITION is used to transmit two equal digits on
gacent positions this combination is transmitted from ANI instead of repeated digit; if
several equal digits follow one after another, the combination REPETITION is transmitted
instead of second fourth etc. digits of the number. When category and number of calling
subscriber are not detected it is recommended to define this call as call from subscriber
with third category.

7.4.1.7. To provide an access totoll and intrazona network from CO without ANI
to test the reliability of the own number dialing by the caling party it is necessary to
establish connection viatoll TL with the calling subscriber lineis send via the loop created
the control (frequency) signal.

7.4.2. Methods of transmission and parameters of control signals.



7.4.2.1. 1t is recommended to transmit the control

signalsviatoll network by sections (from point to point)

and with integration.

Notes:

1. At tandems for connection of two trunks with two-frequency signalling system the
transmission of numbering information with partial frequency is foreseen.

2. For connection of two-frequency signalling trunks via ATE-2,3 (in the case of
connection from district centre operator) the zona code is transmitted with
accumulation, and zonal number - with retransmission at the intermediate point.

7.4.2.2. At intrazona and local networks the transmission of control signalsis
provided both by sections (in the case of pulse packet way of transmission) and from end to
end (in the case of pulse shuttle and gapless packet ways of transmission). Decadic dialing
istransmitted with retransmission viaintermediate exchanges (nodes).

7.4.2.3. Control signals are transmitted through the network in the preanswer state,
excluding sections of TL and OTL a which it is possible to transmitt control signas in the
answer aswell asin the preanswer state.

a via OTL: in the preanswer state signals are transmitted by decadic code and by
the "pulse packet" method, in the answer state signals are transmitted by the "pulse packet"
and "gapl ess packet";

b) viaTL: in the preanswer state signals are transmitted by decadic code by "pulse
shuttle" method, in the answer state - by "gapless packet”.

7.4.2.4. Transmission of numbering information via extension line should be done by
decadic pulses or by dual-tone multifrequency (DTMF) code.

7.4.2.4.1. Parameters of DTMF Code Signals.

a) Every digit istransmitted by bursts of two signalling frequencies, selected from two
groups: lower group - 697, 770, 852, 941 Hz; higher group - 1209, 1336, 1477, 1633 Hz;

one frequency from lower group and one frequency from higher group are transmitted;
in all cases tolerances of transmitted frequencies should be within the interval +/- 1.5%;

b) total level of non-linear distortions during the transmission of every frequency
should be more than 20 dB less than the level of the weakest component;

c) duration of bifrequency burst should be no less than 30 ms, and duration of pause -
no less than 25 ms.
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7.4.2.4.2. Parameters of decadic code signals.
a) for rotary dialing telsets duration of:

break and make of pulse circuit (period) - 90-110 ms;

break (pulse) - 53-69 ms,

make (pause) - 33-46 ms,

ratio of break duration to make duration (pulse ratio) 1.4-1.7;

pause between the last pulse in the series of breaks and the beginning of the new series

should be no less than two periods.

Note: During the whole operation time the more wide limits of duration parameters

are dlowed:

period (at speed 8.5-11.8 pulses/s) - 85-117 ms;

break - 49-75ms;
make - 30-50 ms;
pulse ratio - 1.35-1.8;

b) for electronic chalers in factory conditions and for the whole operation time the

duration of:
period - 95-105 ms;
break (pulse) - 56-64 ms,
make (pause) - 37-43 ms,
pulse ratio - 1.45-1.55;

pause between the last pulse in the series of breaks and the beginning of new series

should have the following gradations of duration:

AT+/- 5%,

6T+/- 5%, 7,4T+/- 5%,

8T+/- 5%, 10T+/- 5%,

where T-duration of pulse period;

c) for subscriber trandating devices, intended for connection to CO as telsets:
in production the duration of outgoing signals should correspond to the pulse ratio

from 1.4 to 1.7 (at speed 7.5 - 12.5 pulses/s and input pulse ratio of signals equa to 1.3-

1.9);

during the whole operation time the output pulse ratio of signals should lie withing the

limitsfrom 1.35to 1.8 (at speed 8.5-11.8 pulses/s).
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7.4.2.5. The following ways of control signals transmission are recommended at toll
network:

multifrequency,” pul se packet" method;

binary code via CCS.

Notes:

1. During the work via g/a trunks the "pulse packet" is transmitted from push-button
dialler.

2. During the work with the automatic CO -1,2,3 and via the two-frequency sa
trunks the transmission of dial pulses by the frequency decadic code is allowed.

7.4.2.6. The following wayes of control signas transmission are recommended at
intrazonal networks:

multifrequency, "pulse shuttle” (at toll TL) and "pulse packet" and "gapless packet"
(at OTL);

frequency decadic code for dial pulses (at OTL);

binary code via CCS.

Notes:

1. Multifrequency "pulse packet” method (from push-button telset) should be
used at s/a trunks. In the case of two-frequency signalling system it is allowed to use the
frequency decadic code .

2. When AMTS-1,2,3 works with CO of all types via toll TL, and when ATE of all
types work with step-by-step CO, the decadic code dial pulses transmission by decadic
code isallowed.

7.4.2.7. The following ways of control signals transmission are recommended at local
networks:

multifrequency, "pulse shuttle"”;

binary code via CCS or via common control channel (CCC).

Notes:

1. Decadic code dia pulses are allowed for interaction with step-by-step exchanges,

2. At RTN for control signals transmission it is allowed to use inductive way (for
connections between existing exchanges) and battery way (for connections between
ATCK-100/2000 exchanges).

7.4.2.8. Multifrequency way of control signals transmission foresees the use of
selfverification code "2 out 6", givenin Table 7.28.
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The following frequencies are used:

fO =700 Hz
f1 =900 Hz
f2 =1100 Hz;
f4 =1300 Hz;
f7 =1500 Hz;
f11=1700 Hz,

7.4.2.9. Ways of control signals transmission at international, intrazonal and local
networks are given in Tables7.29 - 7.33.

7.4.2.10. Control  signals parameters that are transmitted at toll and intrazonal
networks by multifrequency "pulse packet" method.

Duration:

pulse - 40-60 ms;

pause - 40-60 ms;

pulse and pause detection time is 20-30 ms.

Note: During the semiautomatic communication the control signals parameters depend
on operators speed of work, but the pulse duration should be no more than 2s, and pause -
no more than 10s.

7.4.2.11. Control signals parameters that are

transmitted via loca and intrazonal network by

multifrequency method:

a) "pulse packet"

pulse duration 40-60 ms,

time from the end of signalsreceiving to the start of digit's transmittion - 60-90 ms;
b) "gapless packet" pulse duration- 34-40 ms.

7.4.2.12. Parameters of information request signal from CO (OTLN) with the signa
frequencies 700 and 1100 Hz:
signal duration 70-100 ms.
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7.4.2.13. Parameters of dia pulses that are transmitted by decadic code between
exchanges and nodes of toll and intrazonal networks (ATE, ZTN, ASN).

7.4.2.13.1. Parameters of pulses at the input of exchanges and nodes:
a) viaOTL (at ATE and ZTN input), duration:
pulse - 28-105ms;

pause - 27-85ms,

interseries interval no less than 400 ms;

b) viatoll TL:

from BHb"-5-10 and ASN,

duration:

pulse -40-60 ms;

pause - 40-60 ms;

interseries interval 650-800 ms;

from BH"-2,3 (at speed 9-11 pulses/s);
duration:

pulse - 33-79ms,

pause - 31-71ms;

interseries interval no less than 500 ms.

7.4.2.13.2. Parameters of signals and the inputs of
exchanges and nodes:

a) viatoll exchanges (at speed 9-11 pulses/s):

from BHH"-5-10,

duration:

pulse -40-60 ms;

pause - 40-60 ms;

interseries interval 650-800 ms;

from automatic CO -2, automatic CO -3,
duration:

pulse -40-90 ms,

pause - 36-90 ms;

interseries interval no less than 650 ms.
b) viatoll channels: see p.7.4.2.13.1.h.
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7.4.2.14. Parameters of dia pulses, that are transmitted by decadic code
between the exchanges and nodes of local network (PBX,CO,ITT,OTT,RSN).

7.4.2.14.1. Parameters of pulses at the input of exchangesand nodes:
a) from loop devices of subscriber terminals:

b) in production, during training and after repairs (at

speed 7.5-12.5 pulses/s and pulseratio 1.3-1.9).

duration:

pulse - 46-88 ms,

pause - 28-58 ms.

interseriesinterval no lessthan 400ms.

during operation (at speed 8.5-11.8 pulses/s and pulseratio 1.35-1.8)
duration:

pulse -49-75ms,

pause - 30-50 ms.

interseries interval no less than 450 ms.

Note: When subscriber tranglating devices are connected into CO as telsets, the
requirements to the receivers of loop pulses should be matched with requirements to the
output parameters of these translating devices.

b) viaphysical trunk lines:

in production, during adjustment and after repairs (at speed 7-13 pulses/s)
duration:

pulse -58-105ms;

pause - 38-85 ms.

(at speed 7 pulses/s);

duration:

pulse - 28-49 ms,

pause - 28-49 ms.

(at speed 13 pulses/s);

duration of interseriesinterval no less than 400 ms;
during operation (at speed 8.5-11.8 pulses/s)
duration:
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pulse -51-73 ms,

pause - 44-66 ms.

(at speed 8.5 pulses/s);

duration:

pulse - 33-53 ms,

pause - 32-52 ms.

(at speed 11.8 pulses/s).

interseries interval no less than 450 ms;

c) parameters of pulses, that are transmitted between outgoing and incoming trunk
line equipment depend on the way of trunk line signals transmission and are given in the
corresponding tables of signalling codes.

7.4.2.14.2. Parameters of pulses at the output of exchanges and nodes:

a) from devices, transmitting pulses without correction and integration:
during production, during adjustment, after repairs (at speed 7-13 pulses/s)
duration:

pulse -61-81 ms,

pause - 50-72ms.

(at speed 7-7.5 pulses/s);

pulse - 32-49 ms,
pause - 32-49 ms.

Note: Change of output pulse duration compared to input one (distortion) should
provide reduction of difference between duration of pulse and pause.

at operation period (at speed 8.5-11.8 pulses/s)

duration:

pulse -51-73ms,

pause - 44-86 ms.

(at speed 8.5 pulses/s);

duration:

pulse - 33-53 ms,

pause - 32-52 ms.

(at speed 11.8 pulses/s);
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b) from devices, transmitting pulses without integration, but with correction:
during production, during adjustment, after repairs (at speed 7-13 pulses/s)
duration:

pulse with correction (60+/-3) ms (at speed 7-8.5 pulses/s);

pulse with correction (43+/-3) ms (at speed 10-13 pulses/s).

last pulse, inthe case of it's forming (58+/-4) ms,

pulse with correction (60+/-3) ms. or pause (43+/-3) ms. (at speed 8.5-10 pulses/s).

Notes. Recommendations to correction devices.

1. It isnecessary to assure alignment of pulse and pause duration (to approximate
the pulse ratio to 1) for speed range from 7 to 13 pulses/s, paying special attention at the
range from 8.5 to 11.8 pulses/s).

2.1t is necessary to provide the delay of pulsestransmission after their reception at
time equal to one period (or at time approx. 100 ms) for the goal of protection against false
connection and premature ring-off of calling subscriber.

3. It is necessary to maintain the duration of input period of pulse and pause during
transmission.
During operation (at speed 8.5-11.8 pulses/s)

duration:
pulse with correction (63+/-6) ms;
pause with correction (43+/-6) ms;

last pulse, in thecaseof itsforming (58+/-8) ms.
c) from devices, providing accumulation of messages (registers or similar devices):
during production, during adjustment, after repairs duration:

pulse - (50+/-3) ms;
pause - (50+/-3) ms;
interseries interval - (725+/-50) ms,

Interval before the start of decadic code dial

pulses transmission - (400+/-100) ms.

during operation duration:

pulse - (50+/-5) ms;
pause - (50+/-5) ms;
interseries interval - (725+/-75) ms,

Interval before the start of decadic code dial
pulses transmission - (400+/-100) ms.
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7.4.2.14.3. Connection of speech path to trunk line should be assured not earlier
than 30 ms after the end of transmission of the last pulse of the decadic series.
Note: Some devices of existing exchanges do not assure parameters, stated in
p.7.3.2.14.

7.4.2.15. Characteristics of control signals reception and transmittion conditions in
speech spectrum are given in the table 7.34.

7.4.3. Composition of signals, ways of control signals reception and transmission for
access of dedicated network, data transmission and mobile exchanges to PSTN should
correspond to composition, ways of transmission and control signals parameters at
corresponding parts of PSTN.

7.5. Information acoustic signals

7.5.1. Informational acoustic signals are necessary to inform the subscriber or
operator about the state of connection. Since the PSTN is connected to automatic
international network the parameters of information signals should correspond to CCITT
Recommendations.

Note: In some cases the tone signals may be used for the individua stages of
connection, e. g., during connection of the auxiliary devices for additional services.

7.5.2. Composition, ways of transmission and parameters of signals.

7.5.2.1. Informational acoustic signals are transmitted as atone and magneto signals,
or as a automatic voice announcement.

7.5.2.2. Tone signals transmission level in the point with zero relative level should
have the nomial vaueequal to-10dB +/- 5 dB.

Level of acoustic signals, transmitte to subscriber during the conversation and
measured tn the same point should be -15 +/- 5dB (for networks with the stored program
control exchanges).

7.5.2.3. Automatic voice announcement should have average power level, that does
not exceed the average level of speech currents (-22 mkW in the point with zero relative
level).

7.5.2.4. The following acoustic signals are used at the exchanges and nodes of toll and
intrazonal networks. Tone:

DIAL TONE - continuous frequency transmission (425+/-25) Hz;

BUSY - periodic frequency pulses (425+/-25) Hz.
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with duration: pulse 0.3-0.3 s,
pause 0.3-04s,
RING-BACK_TONE -periodic frequency pulses (425+/-25) Hz with duration:  pulse
0.8 sor (1+/-0.1)s;
pause 3.2 sor (4+/-0.3)s.

WAITING - sequential transmission of three frequencies. (950+/-50) Hz;

(1400+/-50) Hz;

(1800+/-50) Hz.

with duration: pulse (0,330 +/- 0.07) s;

pause upto 0.03s.

Signal is transmitted in pauses between the words of automatic voice announcement
"WAIT".

If number of three- frequency signals between the words of voice announcement is no
less than two, than the interval (pause) between three-frequency pulses should be (1.0+/-
0.25)s.

Automatic voice announcements phases pronounced in Russian:

FALSE DIALED NUMBER,;

CALL THE OPERATOR (subscriber has the category without access to the toll
automatic communication, selected route is eliminated from automatic service);

WAIT.

Note: Transmission of tone signals "Ready to code dialing " and "Ready to number
dialing" from exchanges and nodes of al types is alowed only on the parts of direct
connections with ATE-3 and with two-frequency semiautomatic quipment, if the last is the
outgoing one.

At the other parts of network the above mentioned signals are recommended to
liminate to ensure the reduction of the trunks load.

"Ready to code diaing" signa is the continuous (425+/-25) Hz frequency
transmission.

"Ready to number dialing” signa is the periodic transmission of (425+/-25) Hz
frequency in a dot-dash code:

pulse - 200 ms, pause - 200 ms, pulse - 600 ms, period — 1500 ms.
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7.5.2.5. Thefollowing acoustic signalsare used at exchanges and nodes of urban and
rural networks.

a) magneto:

RING, for local communication as a periodic frequency transmission (25+/-2) Hz with
the voltage in the pointof outgoing transformer equa to (95+/-5) V and with
transmission parameters:

pulse (0.8+/-0.1) or (1+/-0.1) s;

pause (3.2+/-0.3) or (4+/-0.3) s,

the first ring tone should be no lessthan 0.3 s;

RING for toll, intrazona and international communication with the parameters:

pulse (1.2+/-0.12) s;

pause (2+/-0.2) s.

b) tone:

RING TONE, for local communication as a sequentia three-frequency transmission
in the range 400-700 Hz (at first - the second frequency, when first and then third) with
duration of every frequency component (0.3+/-0.03) with total duration approx.1l s, pause
between the three —frequency transmission (4+/-0.4), duration of the first pulse ( of one
frequency) no lessthan 0.3 s. Signal level at the subscriber lineinput is (0+/-1) dB.

DIAL TONE as a continuous (425+/-25) Hz frequency transmission.
BUSY as a periodic (425+/-25) Hz frequency pulses with duration:
pulse 0.3-04s;

pause 0.3-04s,

RING_BACK_TONE as a periodic (425+/-25) Hz frequency

pulses with duration:

pulse (1+/-0.1) s

pause (4+/-0.4) s.

Operation of existing exchanges with parameters,
(0.8+/-0.1)s. and (3.2+/-0.3) s. is allowed.

When local calls are established with special note "control”,
the RING and RING_BACK_TONE should be synchronious.
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WARNING ABOUT THE END OF PAYED PERIOD as two-, three pulses of (1400+/-
140) Hz frequency with duration:

pulse (1+/-0.1) s

pause (1+/-0.1)s.

Signals level at the exchange end of subscriber lineis minus 4 - 0 dB; when from pay-
phone - minus 14 - minus 12 dB.

Signal issended in (20+/-2) s. before the end of payed period.

With introduction on the networks the perspective stored program controled exchanges
the following tone signals may be added:

BUSY BECAUSE OF OVERLOAD - as periodic (425+/-25) Hz
frequency pulses with duration: pulse 0.15-0.2 s,
pause 0.15-0.2s.

SPECIAL INFORMATION TONE - asasequential transmittion of three frequencies
(950 +/- 50) Hz, (1400 +/- 50) Hz,

(1800+/-50) Hz. Duration of every frequency transmittionis

(0.33+/-0.07) s, duration of interval between three-frequency

transmission is (1.0+/-0.25) s.

This signal informs the subscriber that it is impossible to establish connection
because of stable reason (subscriber's line disconnection, subscriber's category
change);

RECORD SIGNAL as a periodic (1400+/-20) Hz frequency transmission with
duration:

pulse (0.4+/-0.04) s;

pause (15+/-3)s.

Signal is sent during the conversation and it informs the subscriber that his
conversation (speech) isrecorded (for example, by subscribers autoresponder).

Introducing the supplementary services thefollowing signals may be added.
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CONFERENCE PARTICIPANT REMOVAL - single (425+/-25) Hz

frequency pulse during 0.3-1.0s.

Signal is sended during conversation and informs the conference participants that one
of them isremoved,;

NON TOTAL ASSEMBLY - single (425+/-25) Hz frequency pulse that is transmitted
within 0.3-1.0 s.

It is sended after the determined value of time in the case of non total assembly of
conference participants.

CONFIRMATION OF SERVICE RECEPTION (IMPOSSIBILITY  OF
RECEPTION):

Signal ANSWER is sent in the case of service order (or cancelation) detection, when
it isimpossible to receive service order (for example, subscriber has no right to order such
service) the SPECIAL INFORMATION TONE is sended.

CALL WAITING TONE - periodic (425+/-25) Hz frequency transmission with
parameters. pulse (0.2+/-0.02) s,

pause (5+/-0.5)s.

Signal issent during the conversation and informs busy subscribers about the call from
the third subscriber.

Thissigna is sended only in the case if one of the subscribers have ordered the
corresponding service.

INTRUSION TONE - periodic (425+/-25) Hz. Frequency transmission with
parameters:

first pulse (0.25+/-0.025) s;

first pause (0.25+/-0.025) s;

second pulse (0.25+/-0.025) s;

second pause (1.25+/-0.3) s.

Signal is sended during the conversation and informs the PBX subscribers, busy by
conversation, about the prority subscriber or operator connection.
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c) Automatic voice announcements (for exchangeswith stored program control).

NUMBER IS CHANGED;

NUMBER ISNOT IN USE;

NUMBER IS SWITCHED OFF,

TELSET ISSWITCHED OFF BY SUBSCRIBER.

Introducing the exchanges with stored program control and increasing the number of
services other tone signals and automatic voice announcements may be used.

7.5.2.6. PBX and mobile exchange subscribers in the case of access to local network
may receive the DIAL TONE from their own exchange in addition to signals stated in
p.7.5.2.5.

7.5.2.7. In the case of connection with data transmission network, enterprise (private)
network and mobile exchanges,

that are connected to ATE and ASN, the composition of signal can not exceed the
number of signals, stated in p.7.5.

7.6. Time control of separate stages of connection establishment should be foreseen
in the exchanges and nodes.
Time-outs are given in Table 7.35.

7.7. Common channel signalling CCS.

7.7.1. CCS serves for transmission of signals that are necessary for connections
between CO (ATE) with program control. In addition to above mentioned signals, CCS
system should provide the transmission of signals that are necessary for additional services,
charging, maintenance and operation.

In future, CCS system should ensure al necessary signals transmission via the
networks with integrated service. CCS system should correspond to the CCITT signalling
system N7.

CCS system mey be used at toll, intrazonel and local networks.
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7.7.1.1. The speed of signalstransmission via CCS is-2.4; 4.8; 64 kBits/s.

7.7.1.2. CCS signaling system may operate in three modes: associated, quasi-
associated and non-associated. Inthe case of associated mode of operation the separate CCS
is assigned for every group of speech paths. In the case of quasi-associated mode of
operation, the CCS may have several sections and points of signalling, but messages, that are
as sociated with served group of speech paths pass via one determined trunk. For non-
associated mode of operation, signals

are transmitted via one or more sequentially connected CCS, and the paths differ from
the served speech pathes.

7.7.1.3. CCSis organized on the basis of standard non-switched voice-frequency
channels of frequency modulation transmission systems or digital transmission systems,
digital trunks or physical cable lines. Signals are transmitted via CCS sequentialy by
sections: from one section to another only after processing.

7.7.2. Signalling messages, that aretransmitted via CCS are devided into five types:
- signalling in telephone network;

- signalling network control;

- signalling section state;

- signalling network measurements and maintenance;

- telephone network operation.

Telephone network signalling messages are separated into following groups:

Forward direction:
- telephone connection control;
- connection establishment.

Backward direction:

- ANI or other information request;

- successful end of connection establishment;
- non-successful connection establishment.

In both directions:

- connection state;

- channel or trunk line state;

- trunk group blocking control;

- additional signals between exchanges.
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Telephone network signalling messages are given in the Table 7.36. Signalling
network control messages - in the Table 7.37, codes and composition of signals of
signalling section state are given in the Table 7.38.

Composition and codes of signalling messages of measurements and signalling
system maintenance and of telephone network operation will be defined in future.

7.7.3. Signalling messages should be transmitted via CCS in composition of signalling
units, that are to contain:

- functional part (signalling units transmission control);

- address part (number of trunk or exchange, to which the transmittinginformation is
related);

- the signalling message, actually.

Length of signalling unit may be changed in accordance with information transmitted.

Functional part of signaling unit should contain indicators of communication type
and indicators of auxiliary field of unit. Codes of communication type indicators are given
in Table 7.39, and codes of auxiliary field indicators - in Table 7.40.

Address part of signalling message consists of the outgoing signalling point code,
incoming signalling point code, and number of telephone trunk in the trunk group (if the
connection establishment) or of the signalling section code ( for messages of signalling
network control and signalling section state).

Signalling point code depends on the code of exchange (Node) where this point is
located.

Exchange (node) code may have the following view:

toll exchange - ABCn, where "n" is defined on the basis of "ab" analysis,

local exchange - abx, bx, x with 7-,6-, and 5- digit numbering correspondingly.
Signalling messages codes are given in Tables 7.41-7.56.

7.7.4. Reliability of signaling messages transmission should be assured by
retransmission of signalling units that were received with faults. The cyclic code should be
used for the detection of signalling units that were received with faults.

Note: For channels with low quality of transmission (faultsratio more than 10"5
(10E 5)) the code — independent method of transmission, basedon CCITT Recommendation
V-41 may be used.
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7.7.5. When the CCS system is used, the speech path is not checked during the
connection establishment because line signals are not transmitted via it. To eliminate the
possibility of failure the looptest of speech path failure may be foreseen in the system. The
loop test consists of the receiver/transmitter connection to the trunk at the outgoing
exchange and of the loop organization. The loop test should be done by sections.

7.7.6. CCS trunk should correspond to existing standards for electrical parameters of
typical UATN trunks.

7.7.7. CCS system should have the following parameters:

7.7.7.1. Probability of reception of signaling unit with undetected fault should be no
more than 10"-8 (10E-8).

7.7.72. Delay of ANSWER signal because of retransmission should not
exceed 300 ms with probability equal to 10"-4 (10E-4) at every signalling section.
Average time of ANSWER signal transmission viaevery section should not exceed 20 ms
(without taking into account the time of signal propagation viathe trunk).

7.7.7.3. The CCS stand- by system should provide no more than 4*10"-6 (4* 10E-6)
CCSfault probality.

7.7.7.4. CCS should be under the control fo al thetime, evenin the case of useful
information transmission absence.

7.7.7.5. Share of unsuccessful connections caused by CCS signalling faults should not
exceed 10"-5 (10E-5).

7.7.7.6. When organizing the CCS path, the number of number of sections of
satellite communication should be no more than one.

7.7.7.7. Interruption of communication in the stand-by signalling section between the
exchanges (nodes) for 10 minutesis allowed no more than oncein ayear.
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7.7.8. CCS network structure.

Signalling network consists of signalling points and signaling sections. At UTN,
mainly, the associated method of network structure should be used with partia application of
quasi-associated method. At UTN with ITT and OTT network between IOTT (or between
ITT and OTT) is organized by the principle "each outgoing” with "each in coming".
For reliability assurance the signalling sections are duplicated and they work in the mode of
traffic sharing. CO are connected by stand by signalling links with IOTT (or with ITT and
OTT) of their own tandem district, and, if the there is sufficient traffic, with CO of their own
and of different tandem districts. At UTN with ITT, CO are connected by stand-by signalling
sections with ITT of their own and al the other tandem districts, and, if there is sufficient
traffic, with CO of their own and of different tandem districts. At UTN without tandems CO
are connected by stand-by signalling sections by the principle "each with each" (associated
method) or with the use of quasi-associated method; when signalling sections connect in
pairs only part of COs and for several CO pairs CCS passes through several sections and
points of signalling.

Reliability of CCS network is assured by duplication of signalling sections and by
transition at quasiassociated mode of operation. At RTN the associated mode of operation
should be used and reliability have to be assured by signalling sections duplication.

At CTN the CCS connects RSN (CO) with CO, ITT, OTT (depending on UTN
structure).

At toll telephone network, from economic point of view, it is better to use the
quasi-associated method of CCS network structure. In this case all LSR sections should be
supported by CCS. For the goals of reliability no less than two CCS trunks should be
foreseen at every signalling section.

The CCS network may be used at DR and AR sections when it is necessary.

The associated method of CCS structure should be used for directions where the
group capacity ismore than 200 trunks.

If thereisno CCS section at any network part, than the following versions are possible:

- if connection is established via DR and there is no CCS section a DR, than
signalling messages pass through 1AR;

- if connection is established via DR, but there are no CCS sections at DR and 1AR,
than signalling messages are transmitted viaLSR;

- if connection is established vialAAR, and there are no CCS sections at IAR parts,
than signalling messages are transmitted via LSR.
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7.7.9. CCS dignalling system provides interaction with existing signalling systems.
This is achieved because of the fact that signals, transmitted via local, intrazonal and toll
networks without CCS are the integral part of the CCS messages. Signals, that are used
only in CCS system will not be transmitted in other signalling systems ,be transmitted only
after DIAL TONE (from ATE) receiving.
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Table7.1. Information acoustic signalsfor automatic toll and intrazonal communication.

State of connection Tone Artificial Voice
announcements
1 2 3
Subscriber off-hook: DIAL TONE -
- CO devicesarefree (from CO) -
- CO devices are busy BUSY
Access code "8" dialing:
- no accessto ATE(OTL) BUSY
- or al ATE registers are busy DIAL TONE
- ATE devices are free (from ATE)
Diding:
- delay of digitsdialing BUSY
- call from subscriber with category
without access to automatic toll and Call the operator
intrazonal communication
- dialing of unexisting toll code incorrect dialing
Lack of freetrunks at the own or at
transit exchanges:
- for subscribers without priority BUSY WAIT
- for subscribers with priority:
put into queu; BUSY
lack of freeline of waiting
Lack of free devices or congestion at BUSY
own, transit or incoming toll exchanges
Selected direction is out of automatic Call the operator
service
Lack of freetoll trunk lines at incoming BUSY WAIT
ATE:
- for subscribers without priority
- for subscribers with priority: BUSY
put into queu;
lack of free line of waiting
Lack of freetoll trunk lines of local BUSY -
network
Subscriber lineis busy by local or tall -
connection, or is unaccessible BUSY

Subscriber lineisfree

Answer

Release

RING_BACK_TONE
(thering signal is sent to the
called subscriber
simultaneously)
Cancelation of
RING_BACK_TONE
BUSY
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Table 7.2. Information signals, necessary for operator in the case of semiautomatic toll and
intrazonal network.

State of connection Tone Voice Optical signal at switching board
announcement
cordless type cord type
1 2 3 4 5
| Line seizure when plug isinserted
into the socket of
outgoing line RL
switches on.
Register connection LL switcheson | RL switches off
Diding: LL blinks RL blinks
delay of digits
dialing by the
operator
dialing of unexisting incorrect dialing | LL blinks RL blinks
code
switching of the line SL switches on
field andislit till the
end of
connection
register removal after RL switcheson. | RL switches off.
the end of dialing LL switches off.
Lack of freetrunksat | BUSY
the own or transit
ATE(ASN) or freetall
trunk lines at
incoming ATE: RL blinks RL blinks
- for switch board
working places
without priority
- for switch board
working places with WAIT RL burns RL burns
priority:
call put into queu
lack of free lines of BUSY RL blinks RL blinks
waiting
Lack of free devices BUSY RL blinks RL blinks
or congestion at own,
transit or incoming
ATE(ASN)
Lack of freetoll trunk | BUSY RL blinks RL blinks

lines of
local network
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Table 7.2. (cont.)

1
Subscriber lineis
busy by local or
toll connection
Subscriber lineis
unaccessible
Subscriber lineis
free

Answer

Release

Repeated call
Refusal of called
subscriber from
local connectionin
favour of thetoll
one:

- called subscriber
on-hook

- operators call to
called subscriber
called subscriber
answer

BUSY

RING_BACK_TONE
(ring to caled
subscriber)

Stop of
RING_BACK_TONE

RL blinks
RL blinks

RL blinks

RL switches off

RL switches on
RL islit
RL switches on

RL islit

RL switches

5

RL blinks

RL blinks

RL blinks

RL switches off

RL switches on
RL islit
RL switches on

RL islit

RL switches

RL - ring-off lamp

LL - linelamp

Notesto Tables 7.1. and 7.2.:

1. If communication is established via ATE-2 andATE-3 it is alowed to use
composition of information signals alittle different from the recommended ones;

automati c announcements are not transmitted;

calling subscriber (in case of automatic communication),
that has the category without access to automatic communication, is automaticaly
connected to the operator of the central information desk, or receives "BUSY" tone.

2. After access code "8" is diadeditisalowedto transmit DIAL TONE from CO
(OTLN) in the case of operation via CCS or if signals are transmitted by "pulse packet"
method. In this case DIAL TONE from ATE is not transmitted.

3. In case of quasi-electronic, electronic CO interaction with ATE-5, OTLN, the
decadic dialing from CO to ATE, OTLN should be transmitted only after DIAL TONE (from

ATE) isreceived.
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Table 7.3. Information acoustic signals for local communication.

State of connection

Signal

Off-hook:

CO devicesarefree

CO devices are busy
Dialing

subscriber lineisfree

subscriber lineis busy

lack of free devices or congestion
Called subscriber answer
Release:

backward

forward

End of payed period if conversation from
local pay-phone

DIAL TONE
BUSY

RING_BACK_TONE to calling subscriber
RING - to called subscriber

BUSY

BUSY

RING_BACK_TONE cancelation

BUSY to calling subscriber

BUSY to called subscriber

(inthe ATC-47 exchange in the case of first
party release calling subscriber receives the
ANSWER signal)

WARNING ABOUT THE END OF PAYED
PERIOD

Note to Table 7.3.: In perspective exchanges the acoustic signals mentioned in p.7.5.2.5.

are used in addition.

Table7.4. Maximum allowable power of signa inthe point with zero relative level

Signal frequency, Hz Power

mkW dB
800 750 -1
1200 500 -3
1600 400 -4
2000 300 -5
2400 250 -6
2800 150 -8
3200 150 -8




Table7.5. Line signals, transmitted via toll, intrazonal and local networks.

Signd Viatoll netwrok Viaintrazona and local
trunks networks line
viatoll viaTL of loca
trunk lines networks and
OTL
1 2 3 4
In forward direction
SEIZURE + + +
AUTOMATIC CALL — + —
REPEATED CALL + +
DISCONNECTION + + +—
RELEASE FORWARD — — +
In backward direction
ANI REQUEST — — +
REQUEST REMOVAL — — +
SUBSCRIBER IS FREE + + -
ANSWER + + +
RELEASE BACKWARD + + +
BUSY + + +
RELEASE
BLOCK + + +
IDLE STATE CONTROL — + +
Notes:

1. ANI REQUEST and REQUEST REMOVAL signals may be transmitted
repeatedly (viaOTL up to 3 times).
Signals ANI REQUEST and REQUEST REMOVAL are not transmitted between
quasi-electronic, electronic CO and ATE.

2. Signas BUSY, RELEASE, RELEASE FORWARD viaTL, OTL and RELEASE
viatoll TL are not mandatory.
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3. Signal RELEASE FORWARD is transmitted during called party controlled release.
4. At toll TL speech path devicesare transfered into ANSWER state after ANSWER

and BUSY signals.

5. It isalowed to transmit viatoll trunk lines and trunks of toll network the RESET
signa in the case of interaction with exchanges, that have the possibility to receive such

signal.
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Table7.6. Linesignals, transmitted viatoll network for ATE or ASN interaction with ATE-
1M, ATE-2, ATE-3 and with semiautomatic communication equipment.

Signad

Directtion

Forward direction | Backward direction

SEIZURE

REPEATED CALL, RESET
DISCONNECTION

READY TO CODE DIALING
READY TO NUMBER DIALING
SUBSCRIBER IS FREE
ANSWER

RELEASE (RING-OFF)
BUSY

RELEASE

BLOCK

+ 4+ +

+ o+ 4+ o+ + o+ 4+
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Table 7.7. One Voice Frequency (2600 Hz) Signalling Code for the Toll Netwok

Signa Construction Duration, ms Detection time,
ms
FORWARD DIRECTION
SEIZURE One pulse 200+/-5 100-150
REPEATED Series of pulses Pulse 200+/-5 Pause 100-150
CALL, RESET 100+/-5 20-30
120-180
DISCONNECTION | Continuous signal till Minimum 280-420
the release signal 550-850
detection
BACKWARD DIRECTION
SUBSCRIBER IS One pul se(front of >=195 100-150
FREE AND pulse "Subscriber is
ANSWER free", back of pulse -
"ANSWER"
RELEASE Series of pulses Pulse 200+/-5 100-150
(RING-OFF) Pause 100+/-5 20-30
120-180
REPEATED Release (ring-off) - -
ANSWER cancellation
BUSY Two-pulses Pulse 200+/-5 100-150
Pause 100+/-5 20-30
120-180
RELEASE Continuous signal till - 100-150
the disconnection (it is detected after
signal cancellation time out of
disconnection
sinal (550-850ms)
BLOCK Continuous signal till - 100-150
the end of block (with
3 dB reduction of level
Notes:

1. 120-180 ms - detection time of the next pulse in the series of pulses.
2. If during 20-40 s. timeout after the start of DISCONNECCTION signal,

RELEASE signal. Will not be received, than it is necessary to stop

the continuous

tranmission of DISCONNECTION signal and to start the transmission of this signal by
pulses with duration 1000 ms and pauses with duration 5 min until the RELEASE signal

detection.

3. In ATE-5 SEIZURE duration

is 170-260 ms, REPEATED CALL, BUSY,

RELEASE (RING-OFF) pulse duration is 170-230 ms, pause durtion is 90-130 ms.




Table 7.8. Bifrequency signalling code of signals transmission viatoll network
at frequencies F1-1200 Hz and F2-1600 Hz.
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Signa Construction Duration, ms Time
Recognition, ms
1 2 3 4
FORWARD DIRECTION
SEIZURE F, Until ready signal 55-75
detection
Called subscriber numb. F1 Pulse 33-79
(decadic code) Pause 31-71
Repeated call of F, During the key 360 - 520
subscriber or toll switch depression
board operator, reset
Disconnection Frand F, Until release signa 490 - 710
BACKWARD DIRECTION
Readiness to code dialing Frand F, Until seizure signa 85-130
cancellation
Redainessto number Frand F, > 200 50- 100
dialing
Subscriber isfree, oris Firand F, > 200, is 50-100
connected to the toll transmitted until
switch board the answer of
subscriber or
operator
Subscriber or operator SUBSCRIBER IS 65 - 100
answer FREE signal
cancellation
Subscriber or operator Frand F, Continuous signal 270- 470
rel ease(ring-off)
Repeated answer RELEASE — 65 - 100
(RING_OFF)
cancellation
Busy F1 > 200 50 - 100
Release F> Until disconnection 100-170
cancellation
Block F1 Continuous signal 60— 100
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Notes:

1. In bifrequency semiautomatic communication equipment duration of the last onein
the series of decadic pulses may be 90-120 ms.

2. In ATE-5-10 the duration of pulses and pauses in the decadic code with
V=9-11 pulses/sisto be (40-60) ms.

3. Time of interseriesinterval recognition should be no more than 400 ms.
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Table 7.9. Single-frequency signalling code of line signals transmission via
OTL at 2600 Hz

Signa

Construction

Duration, ms,

Bpewms
pacrno3HaBaHMsl, MC

Seizure

Called subscriber number

(decadic code)

Disconnection

ANI request, answer
Request removal
Release

(ring-off)

Release

Block

Notes:

FORWARD DIRECTION

One pulse
Series of pulses

Continuous signa
until  the release
signal

BACKWARD D
One pulse
Two pulses

Series of pulses

Continuous signa
until the
disconnection
signal end
Continuous signal
until the end of the
block state

200+ 5

Pulse 40-46

Pause 31-103
(with\V=7-13
puls./s)

Minimum 550-850

IRECTION
2005
Pulse200+ 5
Pause 100+ 5

Pulse200+ 5
Pause 100+ 5

100 - 150

280 - 420

100 - 150
100 -150
20—30
120 - 180
100 -150
20—30
120 - 180
100 -150

100 - 150

1. 120-180 ms. - time of recognition of the next pulse in the series of pulses.

2. If during 20-40s after the start of DISCONNECTION signal, RELEASE signal will
not be received, than it isnecessary to stop the continuous transmission of
DISCONNECTION signal and to start the transmission of this signal by pulses with duration
1000 ms and pauses with duration 5 min until the RELEA SE signal detection.

3. INn ATE-5 duration of ANl REQUEST and ANSWER signalsis 170-260 ms;
REQUEST REMOVAL and RELEASE (RING-OFF) - pulse - 170-230 ms., pause - 90-

130 ms.

4. Timeof interseries interval recognition should be no more than 400 ms.

5. Duration of pausesin the decadic series depends on the speed of dialing from CO.
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Table 7.10. Single frequency signalling code of line signals transmission viatoll trunk lines

at 2600 Hz.
Signal Construction Duration, ms, Bpems
pacnio3HaBaHuA, MC
FORWARD DIRECTION
Seizure One pulse 2005 100 - 150
Called subscriber number | Series of pulses Pulse 40-46
(decadic code) Pause 40-60
(with V=911
puls./s)
Repeated call reset Series of pulses Pulse200+ 5 100-150
Pause 100 £ 5 20-30
120-180
Disconnection Continuous signa Minimum 280-420
until  the release 550-850
signal receiving
BACKWARD DIRECTION
Subscriber isfree Continuous signa | >=195 100-150
until answer
Answer «Subscriber  free» | - -
signal termination
Release Series of pulses Pulse 200+ 5 100 - 150
(ring-off) Pause 100 + 5 20-30
120 - 180
Repeated answer Release  (ring-off) - -
signal termination
Busy Two pulses Pulse 200+ 5 100 - 150
Pause 100 £ 5 20—30
120 - 180
Release Continuous signa - 100-150
until the
disconnection
signal termination
Block Continuous signal - -
until the end of the
block state
Notes:

1. 120-180 mstime of the next pulse recognition in the series of pulses.

2. If during 20-40 s time out after the DISCONNECTION start the RELEASE
signal will not be received, than it is necessary to stop the DISCONNECTION continuous
transmission and start transmission of this signal by pulses with duration 1000 ms and pauses
with duration 5 min until the RELEASE signal detection.

3. In ATE-5 the duration of SEIZURE is 170-260 ms, REPEATED CALL - pulse- 170-

230 ms,, pause - 90-130 ms.

4.In ATE-3the duration of SEIZURE is (80+/-16) ms., decadic dialing: pulse - 40-90

ms, pause - 36-60 ms.

5. Time of interseries interval recognition should no more than 400 ms.
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Table 7.11. Signalling code of line signals transmitted viaTL, OTL for CASviaone
signalling channel.

Line Direction of transmission Time recognition, Notes
signa forward backward ms
1 2 3 4 5
1. Idle state control
(RELEASE GEARD)
2. Seizure 1 stage B - of the 1 stage at the 2-d stage begins no later
2 stage < 30ms incoming party is than in 30ms before the ANI
< T | 8300r8-200for receiver connection. In the case
communication from of backward signal lack (2
systems that ensure stage), the line block for is
interseries interval no assured waiting signal with the
less than 300 ms forward transmission of
conservation
2a. Busy > — Additiona line signal is not
transmitted. BUSY toneis
transmitted from incoming
party viathe speech path
3. Called subscriber number toiotps — At incoming party no T(pls)=t (pulse)
— more than 20 for pulseand | T(ps)=t (pause)

(decadic code)

a) t,=43+t3 ms

tois=T —1ps
with V=10 — 13 pulses/s
0) tys=63£3 ms

tos=T — this
with V=7 — 8,5 pulses/s
(example of implementation
with corrector at the outgoing

party)

pause; no more than 400
for interseriesinterval; no
more than 120 for
detection of the end of
decadic series

Recognition timeis given with
respecy to existing outgoing
equipment. It is possible to
correct pulse as well as pause
with speed 8,5-10 pulses/s
Pause, in the case of it's
forming, has duration 54-62
ms,

General trnd for corrector:

t
=% 51

T

b) Delay of thefirst pause
transmission isto be no less
than T (period)

a) g
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Table 7.11 (cont.)
2 3 4 5
4. Answer or 1 stage —>— of 1and 2 stages at Time of the 2 stage waiting
ANI request 2 stage — < 50ms incoming and outgoing at incoming party no less
-5 partiesis than
130 ms 8-30 30 ms, for avoidance the
Action if lack of 2 stage RELEASE FORWARD
(CALLING SUBSCRIBER
RING-OFF signal imitation
after answer
5. Release 1 stage Of the 1 and 2 stages at Time of the 2 stage waiting
<30 ms . . . . . .
backward 2 stage — ——— - outgoing and inco, ing and at incoming party is no less
(ring-off) > incoming party is 8-30 than 130 ms, to eliminate
(request false disconnection after
removal) REQUEST |REMOVAL,
g RELEASE BACKWARD
6. Discon- 11 stage v > - _ﬁg_ Of the 1 and 2 stages at 100 ms (2 stage) — for
———— >
nection >2 stage <100ms | — — _4_£ incoming party is>130; of | interaction with existing
after 3 stage 4 the 2 stage at outgoing party | incoming equipment, that are
answer /4 stage is <100; 3 and 4-th stages are released without outgoing
without normalization party signal control removal
6a. Calling 1 stage . of the 1-st stage at incoming | 2-d stage begins after called
subscriber 2 stage party is 8-30; of the2-nd is subscriber release4-th stage
release \3 stage —_— ¢ not normalized; of the3-d corresponds to theidle state
(ring-off) 4 stage stage at incoming party is >
after answer 130ms; of the 4-th stage is
7 not normalized
7a. — Discon- 1 stage > of the 1-st stage at incoming
nection > 130 ms party is 8-30; Beginning of
before answer the 2-d stage (linereturnin
and after > 2 stage the idle state) is > 130 after
release the beginning of the 1-st stage
backward
(ring-off)

J
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Table 7.11 (cont.)

4

5

7b.Aligment
of discon-
nection
and answer

N

1 stage
2 stage
(answer)

> 3 stage

4 stage
5 stage
6 stage

< (80-130) Mg
~§$>30ms ]
e

From the 3-d stage

coincides with p.6., 6-th stage
corresponds to theidle state to

the return

At outgoing party after
DISCONNECTION
transmission (forward
direction signalling
channel istransfered into
the passive state the
ANSWER signal is
expected during
80-130ms. With the last
one arrival the passive
state of channel maintains|
for no less than 30 ms, and
channel istransfered into
the active state. At intive
party after the first stage
recognition (8-30) msitis
impossible to transmit -
ANSWER viasignalling
channel

8. Block

At outgoing party depends

on the equipment technical
solution or is 20
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Table 7.12. Signalling code of line signals transmission

viatoll trunk lines for CAS viaone signalling channel.

Line Direction of transmission Time recognition, Notes
signal forward backward ms
1 2 3 4 5
2. ldle state control
2. Seizure 1 stage N R of the 1 stage at the 2-d stage begins no later
2 stage < 30ms incoming party is than in 30 ms before the ANI
< T | 8300r8-200for receiver connection. In the
communication from case of backward signal lack
systems that ensure (2 stage), the line block for is
interseriesinterval no | assured waiting signal with
less than 300 ms the forward transmission of
conservation
3. Called subscriber toistos — Atincoming party no | T(pls)=t (pulse)
number (decadic code) - morethan 20for pulse | T(ps)=t (pause)
a) t,=43+3 ms and pause; no more than | Recognition timeis given
tye=T —tps 400 for interseries with respecy to existing

with V=10 — 13 pulses/s
0) ts=63t3 ms

tps:T - tpIs
with V=7 —8,5 pulses/s
(example of implementation
with corrector at the outgoing

party)

interval; no more than
120 for detection of the
end of decadic series

outgoing equipment. It is
possible to correct pulse as
well as pause with speed
8,5-10 pulses/s

Pause, inthe caseof it's
forming, has duration 54-62
ms,

General trnd for corrector:

a) K=ttial

b) Delay of the first pause
transmission isto be no less
than T (period)
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Table 7.12 (cont.)
1 2 3 4 5
4. Answer or 1 stage —— «Y of 1and 2 stages at At outgoing party the
ANI request 2 stage SN 5070 outgoing party; start of signal interrupti onin
+ signal-during 8-45; end of | trunk at 50-120ms s
signal-during 120-200 detected as
Actionif lack of 2 stage fromit's start SUBSCRIBER IS FREE.
5 Subscriber lineis busy or NN 120-200 at outgoing party | SUBSCRIBER FREE
congestion «— signal retransmission is
allowed without
recognition with
condition rthat duration
of
5a Subscriber is free after —— 8-35 at outgoing party the false signal of the
subscriber is busy «— subscriber line businessig
<=80ms
6 Ring (automatic and f ot e 8-25 at incoming party t (pls) and t (ps)=
repeated) R 40+5ms
7a Answer 1 stage - Both stages at incoming | ANSWER signal sho-|
2 stage - - <30 m{ and outgoing partiesare 8- | uld be transmitted in
I 30 pulse aswell asin pause
> 13pms of RINGING signal.
Action if the 2-d stage lack Waiting of backward
signal at incoming party
(of forward direction
signalling
7b Transi- 1 stage NN Of the 1-st stage at Channel transfer into the
tion from 2 stage >40m outgoing party is 8-35 passive state) is during
SUBSCRIBER - 3 stage — - | (SUBSCRIBER ISFREE | >=150 ms (time of
ISBUSY >1% ™ | signal); of the2-d and 3-d | recognition of RELEASE
State into stagesis 8-30 FORWARD (calling
Answer subscriber ring- off)
state signal if it coincides with
ANSWER).ANSWER
signal aways follows
Subscriber IS FREE
signal
8 Release 1 stage y___ —e—— of the 1-¢t stage at Timein bracketsis given
backward <30 me (130 M outgoing party is 8-30 with respect to existing
(caled 2 stage outgoing equipment
subscriber Waiting of the 2-d stage
ring-off) at incoming party is

>=150 ms
(DISCONNECTION
signal recognition




1 2 3 4 5
9 Discon-- 1 sran > of the 1-¢t stage at At outgoing party after
nection in incoming party is 8- DISCONNECTION
the “subscriber 30. Beginning of the2- | signal transmiss.
lineisfree“state d stage (channel return | (transfer into the
and in the SEIZURE > 150 Mo intotheidle state) in | passive state)- waiting
state >=150 after of the ANSWER signal
a)2 stage during 80-130ms. If the
(return into the idle state) last one arrival -
conservation of the
1 stage v, From the 3-d stage passive state of
Discon- 2stage | < (80-130) n e coincideswith p.10 6- | signalling channel in
nection- (answer) | ~F530ms |~ ~¢&— | th stage corresponds to | forward direction
and an- 3 stage the channel returninto | additional at no less
swer coin- 4 stage theidle state than 30ms,and then
cides 5 stage -— channel is transfered
6stage | +—> into the active state. At
« incoming party thereis
no possihility to
transmit ANSWER via
signalling channel after
thel-st stage
recognition (8-30ms).
1 2 3 4 5
10. Discon- lstage | — > ___v Of the 1-st stage at
nection 2 stage < 0 me incoming party is
after 3stage * >150 2,3,4-th stages
answer 4 stage are not normalized.
4-th stage corresponds
to channel transmittion
into theidle state
11.Discon- lstage | —»——| ~§  — Of the 1-st stage at 2-d stage begins after
nection if- 2 stage 2150 ms incoming party is150- | release of the incoming
the sub- 3dtage >100ms | 220, 2-d stage at CO devices.Limitation
scriber 75 outgoing party - no of the upper limit of the
lineis busy more than 50, 3-d 1-st stage recognition
stage isnot normalized | (220ms) is necessary for
(corresponds to the interaction with existing
idle state) outgoing equipment,
that releases in 250ms
after DISCON-
NECTION signal
12. Reset tot Atincoming party isg- | t(pls) and t (ps)=
RS, (es) o5 40+5ms
13. Block «— At outgoing party See7.4.3.7
depends on the
equipment

technisolution or
is>20
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Notesto Tables 7.11. and 7.12.:

1. Symbols:
---->--> gignalling channel active state continuation from the previous stage;

------- > signalling channel transition into the active state;
------ > signalling channel transition into the passive state.

2. Stages of line signal transmission have to determine the sequence of signalling
channels state changein forward and backward directions;

3. Signdlling channels receivers have to provide the noise discrimination for up to
8 ms;

4.1t is allowed to receive the backup signal as a zero potential (earth) viathe special
wire. To receive this signal it is necessary to transfer all the outgoing party telephone
channels into the "block™ state. Backup signal should be realized by groups, 10 channelsin
each group.

5. Any change of incoming party line signaling after the ANSWER or
SUBSCRIBER IS BUSY states should assure the backward transmission of signal.

6. At outgoing party transition from "seizure" state into the line block state, while
waiting the backward signal, is performed at one of the stages of connection
establishement:

- when thefirst decadic pulse arrival,;

- after disconnection;

- after the end of the timeout.

BUSY tone is sent to the calling subscriber if it isnecessary.
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Notesto tables 7.13 and 7.14:

1. Trunk line equipment should operate with the following most unfavourable
values of parameters

- trunk line resistance 0 - 1.5 kOhm (TL, OTL) 0 - 1.0 kOhm (toll TL);

-"a" wireto ground insultation resistance is 50 kOhm, other wires - 150 kOhm;

- power voltage range is 50 - 74 V with ground potentia difference +/- 8 V, exchange
voltageisb54-72V;

- remaining current of the electronic devices over "a", "b" and "c" wiresare 0.3 mA.

2. The nominal values of parameters are shown in thetables.

3. All devices should operate in presence of the voltage with amplitudesup to 250V on
"a' and "b" wires during transmittion processes in realy equipment. Voltages can be
clipped with working zone limits-90 V/+15 V.

4. There should be provided defence of devices, connected to "a’, "b" and "c"
wires from the ground and "minus 60" potentials without use of limiting resistors at any
stage of connection.

5. Transmission of the signals, havong level minus 32 dB should be provided through
any contacts contained in the speech path. Contact resistance shold be no more than
1 kOhm.

6. All devices connected to "a' and "b" wires should retain operating conditions if
there are signals having efficient voltage up to 110 V and frequency -25 Hz at these wires,
and duration of pulse -1s, pause-4s. To "a' wire these voltage can be applied alongside
withthe 60 V d.c. of the exchange battery, and to "b" wire relative to the ground.

The sourse of this signa isthe ringing generator of the exchange with low output
impedance connected via atransformer with primary resistance equal to 1 Ohm and the
secondary one equal to5 Ohm.

7. Remaining currents of the electronic devices connected to thee trunk line wires
shouldn't exceed 0.3 mA.
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8. The possibility of the reverse direction current flow should be excluded in the
transmission abccence in order to avoid high impedance receivers operation due to the
ground potentials difference and exchange supply batterries potential difference.

9. Input impedance of the "c" wire receiver (Rin) of the step-by-step exchange should
be more than 560 Ohm together with the line reistance. If "c" resistance is less than 700
Ohm than it is permitted to augment Rin to make the total impedance 700 Ohm.

10. If theinteraction with the systems, providing the interval between dial pulses series
to be more than 300 ms.

11. Some partsof TL, OL can be equipped with dia pulsestransmitters lacking 500
Ohm resistors. There can be other decisions, concerning dial pulses transmission if setted.

12. Toll trunk line devices should receiv RING signa in both cases when positive
polarity over "b" wire and minus 60V over "a' wire RING and RESET signals have to be
received when they are connected to the line through 500 Ohm (in addition to the line
resistance).

13. When SUBSCRIBER IS FREE signal receiving from exchange devices the
non-simultaneous polarity receiving via"a"' and "b" wires should not exceeds 100 ms.

14. Duration of transition process when speech path switching after the decadic
dialing should not exceed not exceeds 10 ms.
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7.15. Code for line signals transmission via four-wire physical OTL for direct current
loop signalling
Signal
Outgoing for Incoming Outgoing for Incoming for
transmisson for recaiving reception franamisson
e f e fo) a b ag bea)
1 2 3 4 5 6 7 8 9
Idle state Loop make through | «» «» Loop make through | «» «t>»
control 15800 Ohm through | through | 15800 Om through | through
1000 1000 500 500 Ohm
Ohm Ohm Ohm
Idle state Loop make through | «» «+» Loop make through | «» «+»
control 15800 Ohm through | through | 30 Ohm through | through
1000 1000 500 500 Ohm
Ohm Ohm Ohm
Seizure Loop make through | Wires polarity L oop make through
> 200000 Ohm reversal 30 Ohm
For given dorection | «» «+»
of current through | through
1000 1000
Ohm Ohm
Subcriber Pulsing «» «+» Loop make «>» «t»
Number «» «t» through | through through 30 Ohm | through | through
(decadic code) | through | through | 1000 1000 500 500 Ohm
500 500 Ohm Ohm Ohm
Ohm Ohm
Answer, ANI | Loop make through «>» «t+» Loop make through Wires polarity
request > 200000 Ohm through | through 500 Ohm reversal
AOH For given direction 1000 1000 «t+» «»
of current Ohm Ohm through | through
500 500 Ohm
Ohm
ANI requesy L oop make through «+» «» L oop make through Wires polarity
removal > 200000 Ohm through | through 30 Ohm reversal
AOH For given direction 1000 1000 «» «+»
of current Ohm Ohm Jepes 4epes
500 500 Ohm
Ohm
Call subscriber | Loop make through Wires polarity L oop make through Wires polarity
ring-of f 15800 Ohm reversal 30 Ohm reversa
(release), busy «>» «+» «>» «+»
through | through through | through
1000 1000 500 500 Ohm
Ohm Ohm Ohm
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Tabl 7.15 (cont.)

1 2 | 3 4 5 6 | 7 8 9
Discon- > 200000 Ohm for «+» «=» Loop break «=» «&+»
nection given direction of through | through through | through

current 1000 1000 500 500 Ohm
Ohm Ohm Ohm
L oop make through Wires polarity Loop make through
15800 Ohm reversal 15800 Ohm
«=» «+»
through | through
1000 1000
Ohm Ohm
BiokupoBka L oop make through Wires polarity L oop break Wires polarity
15800 Ohm removal removal

Note to column a(3) and b(4). Additional 500 Ohm resistance is introduced for short lines.
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Table 7.16. Signalling code for line signals transmission via four-wire physical toll trunks for
dirrect current loop signalling.

Signal
Outgoing for Incoming Outgoing for Incoming for
transmission for reception reception transmission
e f e f ag) by a b
1 2 3 4 5 6 7 8 9
Idle state Loop make through | «» «+>» Loop make through | «» «t+»
control 15800 Ohm through through 15800 Ohm through | through
1000 1000 500 500 Ohm
Ohm Ohm Ohm
Seizure Loop make through «>» «+» L oop make through
15800 Ohm through through <130 Ohm
1000 1000
Ohm Ohm
Loop make through | Wires polarity reversal | Loop makethrough | «» «»
> 200000 Ohm <130 Ohm through | through
For given direction | «+» «>» 500 500 Ohm
of current through | through Ohm
1000 1000 Ohm
Ohm
Cdlaed Pulsing «t+» «» Loop make «» «t+>»
Subscriber «» «» through | through through < 130 Ohm | through | through
number through | through | 1000 1000 Ohm 500 500 Ohm
(decadic 500 500 Ohm Ohm
code) Ohm Ohm
Subscriber | Loop makethrough | Wires polarity reversal | Loop make through Wires polarity
free 15800 Ohm 500—1000 Ohm reversa
&=» «» «H» &=
through through through | through
1000 1000 Ohm 500 500 Ohm
Ohm Ohm
Ring Loop make and bresk «» «» Loop make through «» «»
through 30 Ohm through through 500—-1000 Ohm through | through
1000 1000 Ohm 500 500 Ohm
Ohm Ohm
Answer Loop make through | Wires polarity reversal | Loop make through Wires polarity
> 200000 Ohm <130 Ohm reversa
For given direction «+» «» «» «+»
of current through through through | through
1000 1000 Ohm 500 500 Ohm
Ohm Ohm
Cadled Loop makethrough | Wires polarity reversal | Loop make through Wires polarity
subscriber 15800 Ohm <130 Ohm reversa
ri ng-off «“» «+» «t» «»
(release through through through | through
backward) 1000 1000 Ohm 500 Om 500 Om

Ohm
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Table 7.16. Signalling code for line signals transmission viafour-wire physical toll trunks for
dirrect current loop signalling.

Table 7.16 (cont.)
Signa
Outgoing for Incoming Outgoing for Incoming for
transmission for reception reception transmission
e fo) e f ag) ) a b
1 2 3 4 5 6 7 8 9
BUSY Loop make through | Wires polarity reversal | Loop make through Wires polarity
15800 Om <130 Ohm reversal
&= <« &= <«
through through through | through
1000 1000 Ohm 500 500 Ohm
Ohm Ohm
Reset Loop make throug | «» «>» Loop make through | «» «>»
30 Ohm through | through | <130 Ohm through | through 500
1000 1000 500 Ohm
Ohm Ohm Ohm
Disconnecti | Loop makethrough | «+» «» Loop makethrough | «» «+» through
on 15800 Ohm through | through through | 500 Ohm
1000 1000 500
Ohm Ohm Ohm
Rdesse Wires polarity Look make through
reversal 15800 Ohm
&=» «»
through | through
1000 1000
Ohm Ohm
Block L oop make through Wires polarity L oop break Wires polarity removal
15800 Ohm removal

Note to columns aand b: for short lines the additional 500 Ohm resistance is introduced.
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Table 7.17. Code of line signals transmission via physical two-wire trunks for loop
signaling.
Signal Transmiss Wires state Detection time, Note
on QOutgoing party TL Incoming party TL ms
direction a b a b
1 2 3 4 5 6 7 8
Idle state L oop through R=16000 ‘-“through [‘+“through | At outgoing party [‘ldle state” detection timeis 40
control Ohm for current direction [{L000 Ohm [1000 Ohm | isnolessthan8  ms-for the case when seizure
<« from*b" to“a’ or 40 unit connected into the control
circuit viaTL
Seizure L oop through R<300 Ohm At incoming party, | Receiver of signalsvia“a”
for direction of curent from including thetime | and “b” wires of incoming
—  [‘b:to“a’ (loop through for number party should operate with R=1
R<1000 Ohm for current information kOhm ans should be switched
from“a’ to “b” is ready) receiver off if R=16 KOhm (TL
connection, is8-70 | parameters are considered
or 8-200 (if additionaly). Loop through
connection from R<1000 Ohm for current from
sysytems from “a to"b”-is preparation for
ensure interseries | ANSWER signal receiving
interval no less
than 300 ms and
constant, untill
disconnection
SEIZURE signal
transmission)
Called infinity infinity Reception of pulses
subscriber| - - - transmitted by battery as well
number as by loop way should be
(decadic ensured at incoming party
code) simultaneously
Signal C=0,5 C=0,5 e ‘47 Incoming party Loop way of trans mission is
(pause) MkF MkF through through | receivesof pulse | alowed for common power
To To ground and pause with supply of outgoing and
ground duration from incoming
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56

1 2 3 4 5 6 7 8
Signal (pulse) 1. “+" through | “+“through 38 to 115; protection| Trunk line
two ways of 500 Ohm 500 Ohm from pause and equipment. The
transmission pulse noise-10; (for | following
2. Loop el ectronic) receivers-| recommendations
a. transmission through R>300 20); ring-off and should be
time parameterg Ohm for series cancellation | implemented at the
for correction af current from detectionisnoless | outgoing party for
outgoing (ex. O “b" to“a than 120; the goa of pulses
implementation t,s=(43+3) ms (preparation stageis | correction; if
to=T —tyis no ledd than 30) V=8,5-10 pulsess,
if V=10-13 interseriesinterval | than it is possible
pulses/s recognition isno lesy to-correct pulse as
t,=(63+3) ms than 400 well as pause
tois=T —Lpg
if V:7-8, 5 Tps/tpls—>1
pulses/s
b. transmission T(ps)=(61-83) ms Current pulse (first
time T(pls)=(50-72) ms and last) in the case
parameters If V=7-7,5 pulses/s of its formation lies
without T(pls)=t(ps_=(32-49) msif withing the
correction at \/=12,5-13 pulses/s boundaries 54-62 ms.
the outgoing Delay of the first
TL party current pulse
transmission is no
less than half of the
receiving pulses
period duration
Answer (ANI «— L oop through R>600 Ohm “ 8-30 at outgoing Request and request
request) from“a’ to “b” and through through through | party removal may be
1000 Ohm | 1000 Ohm transmitted multiple.
Called subscriber|  « R<300 Ohm for current from e f 8-200 at outgoing | Allowed signals
ring-off (request b” to“a’ through through | party duration distortion
removal) 1000 Ohm | 1000 Ohm are from —200 Ohms
to +150 Ohms
Cdling - If t=50-60 msloop through “ No lessthan 8-30 | If incoming
subscriber ring- N R>16 kOhm for current from | through | through | atincoming party | impedance of
off « “a'to"b” 1000 Ohm | 1000 Ohm receiver at outgoing
party is R=45-60
kOhm, than loop
break at 50-600 msis
removed
Called subscriber|  « Infinity Infinity For unilateral ring-
rel ease after Loop through R>16 kOhm ‘4" off system the
calling subscriber] from current from “a’ to “b” Infinity through CALLED
ring-off 1000 Ohm SUBSCRIBER
At outgoing party | REKEASED signal
v ‘47 isno lessthan 8 isformed at
through through | or 40 incoming party
1000 Oh | 1000 Oh automaticaly, after

CALLING
SUBSCRIBER
RELEASE signa

reception
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1 2 3 | 4 5 6 7 8
Disconnection - Infinity if - ‘4 120-260 at Duration of stageis
in the pre- t=300-600 ms through | through | incoming party 120-260 ms (the
answer state 1000 Oh | 1000 Oh upper limit may be

increased)
«— Infinity Infinity Duration of stageis
Or defined at incoming
‘4" party by the time of
through theidle stage
1000 Oh restoration
«— Loop through R>16 kOhm for
current from “b” to “ &’
Block Loop through R>16 kOhm for| Infinity Infinity
current from “b” to “&’ Or
“yn
through
1000 Oh

Note: 1. Remaining current of electronic devices connected to "a' and "b" wires

should not exceeds 0.3 mA.

2. Conditions of receivers operation and lack of operation should be defined considering

ultimate unfavourable values of parameters.

3. For short trunk lines it isalowed to stabilite current in the loop.
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Table 7.18. Code of line signals transmission viaTL and OTL for CAS using two
signalling channels (SC).

Transmission direction Recognition time, Note
ms
Signal Forward Backward
1SC ISC 1SC ISC
1 2 3 4 5 6 7
Idle state Da— This signal
control doesn't need the
(RELEASE upper limit of the
GUARD) time of
recognition
Seizure — Sk e Depends on the Incoming party
1 stage recognition time of the | generates
2 stage channel’s change acknowledgment
signal in (14-25)
ms
Called At incoming party:
subscriber | T T |7 Duration of the
number received pulse and
(decadic pauseisfrom 17 (21)
code) to 120;
interseriesiniterval is
no less than 400;
Disturbances
discrimination depends
on detcition time of
thethe SC state
change
Answer — <—— Depends on thetime | Time of
(ANI of recognition of SC | ANSWER, ANI
request) state change REQUEST
Request signal
removal ) recognition is no
more than 90 ms
Cdled Any signal
scriber state | | T recognition is no
release more than 90 ms
(ring-off)
Calling Depends on thetime | Isused at
subscriber | y | ——> of recognition of SC | network with
release state change bilateral ring-off
ring-off system (called
after part controlled
answer release)
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Table 7.18. (cont.)
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1 4 5 6 7
Subscriber lineis - Overtaking if
busy or congestion — signal
transmission
viathelISCin
comparaison
with the ISC
should be no
more than 4
ms
Disconnection at any Any Any Depends on the
stage of connection state state | time of detection

of SC state

shange and

reaction on

failures

Transition to theidle
state
Block - IZ_)epends onthe
time of

recognition of SC
state shange
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Table 7.19. Signalling code of line signals transmission viatoll trunks for CAS viatwo
signalling channels (SC).

Direction of transmission Recognition time, Note
ms
Signal Forward Backward
1SC 2SC 1SC 2SC
1 2 3 4 5 6 7
Idle state — Thissignal
control doesn't need the
repper limits of
Depends on the SC recognition time
2 Seizure — e change of state The
1 stage recognition time acknowledgment
2 stage — signal isformed
at theincoming
party within 14-
25ms
3. Cdled . At incoming party Pulses psrsmeters
subscriber 1, should detect of pulse | at SC input
number and pause with should lie within
(decadic duration from _17 (21) | therange:
code) to _120; protection from | Pulse 22-110 ms
noises depends onthe | Pause 22-90 ms
SC change state
recognition time.
Interseriesinterval
recognition timeis no
more than 400
4 Subscriber
free or caled . -—
subscriber
release (ring-
off)
5Ring |—F— — — Depends on the The possibility
recognition time of SC | should be
State change foreseen of
ANSWER
reception
simultaneoudy
withthering
signal
transmission
6 Answer — -~
7 Subscriber Thesigna
lineis busy L « « transmission via
or Congesti on the 1-st channél
can start 4 ms
earler than viathe
2-nd one.
8 Reset
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Table 7.19. (cont.)

1 2 3 4 5 6 7
9 Discon- Any Any Depends on the SC
nection at any — state state change of state
stage transition recognition time and
to theidle state failure detection and
response system
10 Block — Depends on the SC
change of state
recognition time

Notesto table 7.18 and 7.19

1. Symboals:

— —  Continuation of the active state of the signalling channel from the previous
stage.

—— Transition of the signalling channel into the

active state.

—— Transition of the signalling channel into the passive state.

2. The detection time of SC change of state is 14-20 ms and it is preferable to provide
two grades (14-16 ms and 18-20 ms) of the detection time.

3. If SC state doesn't correspond tothe signalling code or distort the sequence of line
signals transmission, than it isappropriate to transfer the incoming devices of TL, OTL,
TTL into the "disconnection” state, the outgoing devices of TL, OTL into the preansurer
state, and outgoing devicesof TTL into the "subscriber isfree" state.
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Table 7.20 Signalling code of line signals transmission viauniversal TL of two-way
operation with the use of one associated signalling channel (1SC) and the second (2SC)
one in the speech spectrum, or with the use of two associated SC.

Loca connection.

Line signal Direction of Recognition time, Notes
transmission ms
Forward backward
1SC 2SC | 1SC 2SC
1 2 3 4 5 6 7
1 Idle stet control
No lessthan 10 The signal doesn’t need
—— e (time, that necessary | the upper limit of
for the 2-nd receiver) recognition time
1 stage N «« | Atoutgoingend no | Block from the
;053 O_ms more than 30. oncoming connection
2. Seizure 2stage| ¥ | |meeee|------ Atincomingend— | seizure.
""" - A (10-30), 10-200 for | Transmission viathe
- <_30_ms . . . _
—— communication from| ISC in 40-80 ms after
3 stage systems, that the cancdation of
guarantee the transmission viathe
interdigit interval 2SC causes the
SEIZURE signal
trandation. In the case
of the 3-d stage lack,
lineisblocked for
waiting the 3-d stage
with forward direction
transmission viathe ISC
conservation
3 Called subscriber R . At incoming party 10- | 1/ At the output of
number (decadic code, 25 for pulse and pause;| existing outgoing
example for correction |)t;,=45+3uc No more than 400 for | equipment, at the speed 7-
at the outgoi ng party =T - t, |nterd|g|t interval; 13 pulses/s t(p|5)225'
no more than 120 for
a seria and ring-off 106 ms; t(ps)=35-52 ms;2.
deviceif duration of | At theincoming party it is
signal, that’s necessary| necessry to take into
for start of operation of| consideration the
these devicesismore | possibility of pulses
than 30 arrival before the
cancelation of
transmission viathe 2SC
by the incoming party
4. Answer (ANI - | « At outgoing party is
reguest) 10-30
5.Called subscriber S | At outgoing party is
ring-off (request 10-30
remove)
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Table 7.20 (cont.) y
Local connection.

1 2 3 4 5 6 7
6. Discon- — — _ | After release of
nection 1 stage ALOUtgOINg Pty IS | jooming equipment:
answer and 2 stage — 10-30 1. Transmission via
returnto 3 stage BN - 3? frc;r;c:f;gni ng
the idle state gangelgation of

transmission via 1SC
from incoming party

7. Discon- 1otan | —» At incoming party is | and release of outgoing
nection 120-150 equpment but not earlier
before answer 2 than in 20 ms after the

_ orat - < cancelation of
or after ring- transmission via 2SC
off of called from outgoing
subscriber 2. Transmission viathe
and return into 2SC starts
heidle sate fromincoming party

vafter restoration of
control circuit, but not
earlier thanin 20 ms
after the cancelation of
transmission via 2SC.

8. Discon- 1oran | —» Atincoming party | At outgoing party

nection- cancelation of waiting of ransmission
via1SC is done during

simulta- transmission via 1SC 80-120 ms. In the case

neously 2 9ran — Is <30 ms of cancelation of

with the 3sran «— transmission via 2SC
answer 4 oran N - from outgoing party

through <30 ms, at
incoming party the
ANSWER signal
transmission into the
channel is eliminated.
Outgoing party starts
the transmission via
the 2SC through 80-
120 ms (if answer
lack) or after
cancelation of
transmission via 1SC
from incoming party.

9. Channd block At outgoing and

a) for outgoing - «— incoming party is<30
communication ms

b) b) for incoming — —

communication
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Table7.20 (cont.)
Toll connection.
Linesigna Direction of Recognition time, ms Notes
transmission
Forward | backward
1SC 2SC | 1sC 2SC
1 2 3 4 5 6 7
1. Idle state control - << | Nolessthan 10 (time, that
necessary for start of
operation of the 2SC
receiver)
2. Seizure 1 stage - - << | Atoutgoing party noless | If lack of the 2-d stage
2 stage NN NN — than 30. lineis blocked for
At incoming party-(10-30). | waitingthis stage with
3 stage - — If operation with systems reservation of
that quarantee the interdigit | transmission via 1SC
interval no less than 300 ms,| and 2SC in forward
the oncoming party can direction
recognize the 10-200 ms
Seizure signal
3. Called subscriber Lo, ter At incoming party 10-25 for| 1) At the output of
number ts,=45+3mc pulse and pause; existing outgoing
(decadic code, t=T - t5, No more than 400 for inter | equipment, at the speed 7-
example for correction seriesinterval; 13 pulses/'s
at the outgoing party)) No more than 120 for seria | t,~25—106 ms,
and ring-off device if t,s=37—-52ms
duration of signal, that’s 2) At the incoming party it
necessary for start of is necessry to take into
operation of these devicesis consideration the
more than 30 possibility of pulses
arrival before the
cancelation of
transmission viathe 2SC
by the incoming party
4. Discon-- 1 stan — At incoming party At outgoing party
. . waiting of transmission
nection cancelation of via 1SC is done during
with simul- transmission via1SC <30| 80-120 ms. In the case of
arrival of 2 9ran « ms cancelation of
signd — - transmissio.n vialSC
from outgoing party
SUBSCRIBER 3 3tan “«— through <30 ms, at
IS FREE OR incoming party the
SUBSCRIBER 4 stan > “ i%”ﬂ;ﬁ;‘?:gﬁ'&?ggd
ISBUSY outgoing party startsthe
transmission viathe 2SC
through 80-120 ms (if
lack of transmission via
1SC from incoming party
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Toll connection.

1 2 4 5 6 7
5. Subscriber isfree or - «— «— 1) At incoming party
called subscriber ring- transmission viathe 2SC
off after conversation should start after the
transmission viathe 2SC.
6. Subscriber is busy - «— 2) When transit, the
outgoing party should
not create and increase
the time interval between
the transmission via 1SC
and 2SC
7. Ring - — <« | Atincoming party isno 3) From the
lessthan 10 SUBSCRIBER ISBUSY
stateit is possible to
transit into
8 Reset —— —¢ SUBSCRIBER IS FREE
or Answer state
9 - Answer - «— «— Cancelation of
transmission via then
1SC should be ensured
no later than viathe 2SC
10. Discon-- lstage +— < <<« | Atincoming party isno | After release of incoming
nection in the- less than 120-5000 party:
SUBSCRIBER IS «— «— 1. Transmission viathe
FREE 2 stage 2SC from outgoing party
state and «— should start not earlier
return into 3 stage than in 20 ms after the
theidle state cancelation of
transmission viathe 1SC
from incoming as well as
from outgoing party
11.Disconnec- lstagg +——» ¢ At incoming party isno less| 2. Time interval between
tioninthe- than 120-5000 the cancelation of
SUBSCRIBER 2 stage «— transmission viathe 2SC
ISBUSY- and transmission is not
state and 3 stage normalized
return to theidle state —
12. Disconnec- lstage +—— 3. Transmission viathe
tion in the 2SC starts from the
ANSWER or «— incoming party after
SEIZURE restoration of control
State and return 2 stage circuit, but not earlier than
Into theidle in 20 ms after the
stete cancelation of

transmission viathe 1SC
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Notes to table 7.20

1. Symbols:

- - Continuation of the active state of the signaling channel from the
previous stage.

— Transition of the signalling channel into the

active state.

—— Transition of the signalling channel into the passive state.

2. During the implementation it is nesessary to ensure the priority of the incoming call
in the case of conficting calls.

3. Verification of seizure acknowledgment arrival should be perfomed at one of the
following stages:

- after the first decadic dial pulse arrival;

- after disconnection;

- after the end of the time out. Outgoing CO should ensure the BUSY tone transmission
in the direction of the calling subscriber, or the attempt of the connection establishment via
the other trunk.

4. In the case of the two-way use of channel, the waiting of the oncoming seizure should
be ensured at the outgoing party after the SEIZURE transmission, and when it'sarrival,

should be ensured the reservation or cancelation of outgoing seizure(depends on
conductors) and the transmission of BUSY tone to the calling subscriber, or attempt of
connection establishment via the other trunk.

5. Thegiven code should be verified by the corresponding algorithm.
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Table 7.21 Signalling code of line signals transmission for CO connection with emergency,
ordered and information services
Local connection

Stage of CO party Service party Notes
connection "a' wire "b" wire
1 2 3 4 5
lidle state: In the loop: 48+/- 4 lines power supply to
awithlinetest | () 400-8000hm | (+) 400-19000hm | 1 mkF capacitor | Servicesisalowed. The
and 7 kOhm in resistance of feeding circuits
parallel depends on this voltage
b)without linetest | (-) 400-8000hm | (+) 400-800 Ohm _
1 mkF capacitor
2.Seizureandring | ~ 400-10000hm (+) 0-50 Ohm seep.l. Ring back toneis send to the
25 Hz subscriber
3.Service answer ~ 400-1000 (+) 0-50 Ohm No morethan 600 | Ring back tone cancellation
Ohm 25 Hz Ohm loop make
4. Transfer into the | (-) 400-800 Ohm | (+) 400-800 Ohm |Loop through 600
conversation state Ohm
5.ANI request from (+)through 100 Ohm | CO should ensure the recog-
the service and () 400-8000hm | (+) 400-800 Ohm at"a' and "b" wires |nition of ANI request signal
reception of ANI during thetimeof  |and it'strandation during 20-
information ANI reg. and recept. |80 ms
6.Service ring-off In the loop: Subscriber reseives BUSY
first (_) 400-800 I(+) 400- 1 mkE Capacitor tone, and line Sgnal BUSY is
ohm 19000hm and in parallel with | Sent to the oncoming CO
b)without line it 7 kOhm orl mkF
capacitor
7.Ring_off Loop through 600 | Servicereceives BUSY tone
a)subscriber ring | (-) 400-8000hm | (+) 400-800 Ohm | Ohm from CO
off first
b)service ring_off
BUSY tone
(-) 400-800 Ohm | (+) 400-800 Ohm |In the loop:
1 mkF capacitor and
in parald withit 7 k
orl mkF capacitor
Notesto table 7.21

1.  Seizure to the service is done after 5-7 s. time-out during which the ring-back
tone is sent to the subscriber.If during this time-out the noisesthat inutate the
dialing,will be received than CO devices should be transfered into the state that
corresponds to the service ring-off.

2. Depending on the direction towards the service it is possible to have two versions
of ANSWER and ANI REQUEST signals transmission towards the outgoing
CO(in the backward direction):

2.1

Conversation in the preanswer state ANSWER signal is generated during the

request signal arrival and,also,it is generated in every 5-7 min as a 200 ms pulse.

22

ANSWER signal is removed.

Conversation in the answer state at the time of the request signal arrival the
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Table7.22 Line signals Transmitted in the Woice Frequency Range

Parameter Signaling system
one-frequency bifrequency
1 2 3
Transmission:
1. Signalling frequency, Hz 2600016 1200115, 1600115
2. Current level of signalling frequencies, dBO -9,5011 - 9,501 for one- and
bifrequency signa
3. Difference in the levels of two signalling - 0,8
frequencies, dB, no more than
4. Leve of remnants of signalling frequency -50 -50
current, dBmoO, no more
5. Power of signalling currents(of line and
control signals) via one channel,mk Ws0, no
more than
- inforward direction 36000 36000
- in back ward direction 36000 48000
Detection:
1. Validation Conditions
1.1 Signalling frequency, Hz 26000115 12001115, 16000115
1.2 Absolute level of signalling frequency -15,0...+4,0 -14,0...+3,0
power, dBm
1.3 Level of noise with uniform power level
within the 300-3400 Hz frequency band, dBmO -35.0 -35.0
1.4 Diference of the levels of two signalling
frequencies, dB, no more than - 0
2. Regjestion Conditions
2.1 Signalling frequency, Hz 26000715 12001715, 16000715
Absolute level of signalling frequency power, -26.0 -26.0
dBm
2.2 Signalling frequency, Hz 260011100 120017100, 160017100
Absolute level of signalling frequency power, -150...+4,0 -14,0...+3,0
dBm




69

Table 7.22 (cont)
1 2 3

3. Distortions inserted receiver with relay, ms,
no more than 14,0 18,0
4. Connection protection from the line signals
imitation by voice ms, no less than 100 100
5. Average number of false starts of operation 1,0 1,0
for 10 hours of conversation no more than
6. Speech path break time, ms no more than 50-75 20 before the subscriber

answer100-200 after the
subscriber answer

Notesto table 7.22

In AMTC-2,3, AMTC-IM, AMTC-5, 6 and in two-frequency semiautomatic equipment
the level of one-frequency transmitled signal is (4.3+/-1- Dbm0. The possibility of this level

decreasing ahould be considered additionaly.
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Table 7.23 Electrical parameters of physical subscriber and trunk linesin local telephone

networks
Resistance of | Resistance of | Operating line | Attenuation| Near-end Asymmetry
every of speech| insulation |capaci ty, mkF,|at 1000 Hz,| crosstalk | attenuationin
Typeof line wires Ohm, no| befweenthe | no morethan |db no more,|attenuation at| the 0.3-3.4 Hz
more than wires,or bef- than 1000 Hz, dB,| frequency
ween the any no lessthan | band, dB,no
wire and the less than
ground, kOhm,
no more then
1 2 3 4 5 6 7
Subscriber line of:
- ordinary CO 600 20 0,5 4,0 (5,0 69,5 43,0
subscriber
- remote CO 1700 20 1,0 4,0 (5,0 69,5 43,0
subscriber
- remote switch 350 80 05 45 69,5 43,0
subscriber
Trunk line:
CO-remote switch 1000 150 1,3 4,5 69,5 43,0
CO- OTT, OTLN 1500 150 1,6 4,5 69,5 43,0
OTLN - ATE 1000 150 1,3 45 69,5 43,0
CO-ATE 1500 150 1,6 4,5 69,5 43,0
IMMN - CO 1000 150 1,3 45 69,5 43,0
ATE - ITMN 1000 150 1,3 45 69,5 43,0
ATE - CO 1000 150 1,3 45 69,5 43,0
Notesto table 7.23

1. Subscriber and trunk line limits for several types of step-by-step and crossbar
CO,and for CO with stored program control may be differend from those stated in
thetable.

the toll trunk line parameters.

Parameters of universal trunk lines, that are used in RTN should correspond to

In the case when pole mounted subscriber lines are used in RTN, the resistance of

insulation between the wires or between any wire and the ground should be no less
than 20 kOhm, as for the pole mounted trunk lines - no less than 50 kOhm
Capacity between the wires of subscriber line or between any wire and the ground
should be no more than 1 mkF for rural exchanges.

not the feeding circuit (bridge), should not exceed 1000 Ohm.

The total resistance of subscriber and trunk lines of the remote switch, that has
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11.

12.
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Parameters, that are shown in the Table 7.23 (resistance of the trunk line wires,
insulation resistance, operatingcapacity) is the total characteristic of connection
between transmitter and receiver of line signals.

Total attenuation of the route between remote switch subscriber - CO should not
exceed 4.5 dB.

Total attenuation of the route CO - ATE and ATE-CO should not exceed 4.0 dB.
Resistance of speech wires, the operating capacity of trunks includes the
resistance and the capacity of the exchange devices of CO,ATE.

The insulation resistance is given taking into account the speech path connectors
and wetting resistance in the CO devices. At the parts CO-CO the isolation
resistance is decreased to 50 kOhm.

If the attenuation of the remote subscriber line exceeds 4.5 dB, than such excess
should be compensated by the amplifier in the telset.

For cables with 0.32 mm wire's diameter the attenuation of subscriber line at
1000 Hz should be no more than 4.0 dB, and for cables with 0.5,0.64,0.7 mm
wires diameter-no more than 5.0 dB.

It is not recommended to use physical lines as trunk lines between OTT-ITT,
CO-ITT.
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to be connected.

Signal ASN-ASN; QE,EATE-ASN;|ATE 5,6-ASN,| Transmitted
ASN-ZTTE; QE,EATE-QE, ATE 5,6 - combination
ZTTE-QE, EATE EATE ATE5,6
1 2 3 4 5
Forward direction
Call catrgory (one character) Cc
1. | priority category automatic call - 1
2.1 priority category semiautomatic call + + - 2
3.1 priority category automatic call + + - 3
4.11 priority category semiautomatic call + + - 4
5.111 priority category automatic coll + + + 11
6.111 priority category semiautomatic coll + + + 12
7.1V priority category automatic coll + + + 13
8.1V priority category semiautomatic coll + + + 14
Connection of echo-suppressors (E-S) (one character ) Se-s

9. Data transmission E-S are not + + - 5
connected
10.Telephone message E-S should be + + - 6
connected at outgoing and incoming ends
11.Telephone message E-S should be + + - 7
connected at incoming end
12.Telephone message E-S should are not + + - 8
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Table7.24 (cont.)

1 2 3 4 5

13.Telephone message the satellite + + - 9
shannel is connected

Toll or international number of called subacriber
or object (up to ten or tuelve characrers) N

14.Toll number of called subscriber, + + + 1-10
service CO, services, administration
networks, toll exchange and eto

15.International number of called + + + 1-10

subscriber or object

16.End of dialing + + + 11
Backward  direction

1.Request of from the previous + + + 2

exchange

After the reception of information from the

previous exchange (one character)
2.Number isreceived correctly + + ‘ + ‘ 11

3.Number is received uncorrectly +

+

Notesto table 7.24

1 Frequency combinations are given for multifrequency way of transmission.

2. For interaction of ASN, AMTC-2,3, only decadic numbering information is
transmitted.

3. ZTTE - zonal terminal toll exchange QE - quasi — electronic E - electronic

4. Signal "Number is received uncorrectly” ("6") is generated only in the case of
uncomplete reception of information packet, when digits are received not in the 2
out of 6 code. The single repetition of packet transmission is foressen.
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Table7.25 Control signal that are viaOTL

Exchange (node) Signal
going incoming
1 2 3
CO of dl types AMTC-5,6 Forward direction
or 1. Category and zona number of calling subscriber

Step-by-step CO, cross | QE,EATE (combinations from1 to 10)

- bar CO with ANI Service characters from ANI combination (#13,#14)
2. Toll or zonal number of called subscriber, toll mini-
strative network and etc service, and(decadic code)

Backward direction
Request of ANI information about the category and
called subscriber number (500 Hz + ANI REQUEST
line signal)

CO of dl typesi(with | AMTC-2,3

intermediate registers) Forward direction

OTLN Toll or zona number or toll service number, category

I(with intermediate) and number (#1-10)

register

Backward direction
1. Request of information transmis sion ( at 700 and
1100 Hz)
2. Lack of trunks (at 700 Hz)
3. Waiting (at 1100 Hz)
4. Release (at 1100 Hz)
QE,ECO QE,eOTT Forward direction
QE,EATE 1. Toll or zonal number of calledsubscriber, or number

of toll service, administrative network and etc. Category
and number of calling. End of dialing (#11)

Backward direction
1. Request of information transmission ( #2)

2. Number is received correctly (#11) subscriber (#1-10)
2. Number is received incorrectly(#6)
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Notesto table 7.25

1. If Frequency RELEASE signal ( at 1100 Hz) will be received by intrmediate
register after the first stage of information transmission, than it will be considered
as an indication to direct the connection to ATE operator and also is considered as
aintermediate register release signal.

2. In the cose of the #6 combination arrival (number is received uncorrectly) the
signal acket transmision repetition ispossible.

3. The Backword transmission of frequency signal for verification of the own number
dialing is foreseen. It is recommended to use one-frequency 700 Hz signa, in the
other cases it is alowed to use bifrequency 700 and 1100 Hz combination.
Transmission and reception conditions should correspond to the requirements
statedin 7.34 table. Duration of signal should be no more than 2000 ms.

4. Frequency signal ANI REQUEST (500 Hz) is transmitted in (2750125) ms after the
line signal transmission.
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Table7.26 Control signal that are transmitted viatoll trunks.

Exchange ( node) Signa Transmitted
combination #
outgoing incoming
1 2 3 4
AMTC-5,6 | cross-bar CO Forward direction
QE, EATE I(?I'E'E ??” 1.Called subscriber number 1-10
switc(r)I © 2.Acknowledgement on the backward signal 12
toll switch 3.Request of repetition of signal that was 13
received with distorhans
Backward direction
1. Signal of the first digit transmission or of 1
the start of the digit information transmission
from the first character
2. Next digit transmission 2
3. Repetition of earlier transmitted digit 3
4. End of the connection establishment 4
5. Subscriber is busy 5
6. Repetition of the information that was 6
received with distortions
7. Lack of freeroutes 7
8. Decadic transmission of the called subscri- 8
ber number, beginning from the first digit
without the connection establishment
interruption
9. Decadic transmission of the next and than 9
the last digits of the called subscriber number
10.Repetition of the earlier transmitted and 10
then the last digits of the called subscriber
number (decadic code)
11.Lack of the frequency information 15
reception
AMTC-5,6 | step-by-step Forward direction
QEEATE | CO Called subscriber number(decadic code)
step-by-step
toll ITT
Backward direction
AMTC-2,3 | CO of al Absence of signa
types
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Notesto table 7.26

1. The call category signa is recommended to be transmitted additional from QE,E
ATE to QEE ATE after the called subscriber nember (automatic call - #4,
semiautomatic call - #15)

2. Signal under the number "11" (#15) is used for connection of QE, E ATE with
cross-bar CO (ATCK-Y), and with QE,E CO.

3. End of the connection establishment signal (# 4) is transmitted when the connection
to the called subscriber is possible. SUBSCRIBER IS BUSY signa (#5) is
transmitted if the called subscriber is unavailable.
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Urban network Rural network
cross-bar CO step-by | cross-bar, | QE CO- Transmitted
-cross-bar | -stepCO | step-by- | -QE CO combination
Signad CG; -step- | step CO - #
Cross- by-step- | cross-bar,
barCO- Cross- step-by-
QE,ECO | bar CO | step CO;
cross-bar,
step-by-
step CO-
cross-bar
CO
1 2 3 4 5 6
Forward direction
1.Called subscriber number + - - + 1-10
2.Calling subscriber number - _ _ - -
(decadic code)
3.Acknowledgement on the
backward signal reception + - - + 12
(4,5,8-10)
4.Request on the repetition of + - - + 13
signal that was received with
distortion
Backward direction
1.First digit transmission or
biginning of the numbering + ; ; + 1
information transmission from
thefirst digit
2. Next digit transmission - - 2
3.Repetition of the earlier - - 3
transmitted digit
4. End of the connection + - - + 4
establishment
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1

5.Subscriber is busy

6.Repetition of information
that have been received with
distortion

7.Lack of free routes

8.Decadic transmission of the
called subscriber number
beginning from the first digit
without the interruption of the
connection establishment

9.Decadic transmission of the
next and then the following
digits of the called subscriber
number

10.Repetition of the earlier
transmitted and then the follo-
wing digits of the called sub-
scriber number (decadic code)

11.Lack of the frequency
information reception.

=+

ol

10

Notesto table 7.27

1. Lack of the frequency information reception signal (#15) is used for connection
between the cross-bar CO (ATCK-Y) and cross-bar CO (ATCK-Y),QE,E CO.

Table 7.28 Code "2" out of "6"

Combination Frequency Combination Frequency
number combination number combination
1 fof1 9 fofz
2 fofo 10 fqf7
3 f1fo 11 fof11
4 fofg 12 f1f11
5 f1f4 13 fof11
6 fofg 14 faf11
7 fof7 15 f7f11
8 f1f7
Notes to table 7.28

Digits 1-0 correspond to the multifrequency combinations 1-10.
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Way of transmission

Exchange (node)

Otgoing Incoming
ASN,AMTC-7-10 ASN,AMTC-7-10
ASN,AMTC-7-10 AMTC-5,6

AMTC-5,6 AMTC-5,10;ASN
ASN,AMTC-5-10 AMTC-2,3
AMTC-IM,2,3 Any type

CCS, pulse packet
Pul se packet
the same
Decadic code
the same

Table 7.30 Ways of control signalstransmission viaOTL

| Type of Typeof AMTC Way of transmission
CO, OTT, OTLN Called subscriber | category and number of

number calling subscriber

QE.E QE.E CCS, pulse packet CCS, pulse packet

QE,E,S-S(with IR), AMTC- 2.3 Pul se packet Pul se packet

C-B(with IR)

S-Swith ANI AMTC-5,6 QE, E Decadic code Gapless packet

I(without IR),

C-B with ANI

(without IR),

S-Swithout ANI AMTC-1M,5,6, Decadic code Decadic code

(without IR), QE, E (only number)

C-B with ANI

(without IR),

QE.E AMTC-5,6 Decadic code Gapless packet

Nite: IR - intermediate register.
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Table 7.31 Ways of control signals transmission viatoll trunks.

ATE Type of tall CO Part of Way of
type ITT(CO,SSN) Type network transmission
1 2 3 4 5
QE E QE E QE E ATE-TITT-CO CCS, pulse shuttle
QE, E QE E CB ATE-TITT CCS,pulse shuttle pulse
TITT-CO shuttle
QE E QE E SS ATE-TITT CCS,pulse shuttle.
TITT-CO Decadic code
QE,E56 | CB CB,QEE ATE-TITT-CO Pulse shuttle
QE,E56 | CB SS ATE-TITT-CO First digitsfor TITT -
pulse shuttle,the next digit
for CO - decadic code
QE E56 | SS Any ATE-TITT-CO Decadic code
56 | QE E QE,E ATE-TITT Pulse shuttle CCS, pulse
TITT-CO shuttle
56 | QE SS ATE-TITT-CO First digitsfor TITT -
pulse shuttle,the next digit
for CO - decadic code
56 | QE, I1 13 ATE-TITT-CO kulse shuttle
231IM,da| SS Any ATE-TITT-CO Decadic code
2,3, 1M,ga | CB, QE, E S-S ATE-TITT-CO Decadic code
2,3 1M ,s/a| CB CB,QE, E ATE-TITT Decadic code pul se packet
TITT-CO
2,3,IM,da | QE,E QEE ATE-TITT Decadic code CCS, pulse
TITT-CO shuttle
2,3,IM,sa |QE,E CB ATE-TITT Decadic code
TITT-CO Pulse shuttle
Note table 7.31
TITT - toll ITT.

2,3,5,6, 1M - typesof ATE (AMTC-2, 3, 5, 6, 1M)




Table 7.32 Ways of control signals transmission viatrunksin UTN.

82

Type of Typeof | Typeof Type of Part of Way of
outgoing CO, OTT ITT incoming network transmission
CO
1 2 3 4 5 6
QE, E QE, E QE E QE E CO-OTT-ITT- CCS, pulse shuttle
(6(0)
QE E QE E QE E CB CO-OTT-ITT CCS, pulse shuttle
ITT-CO pulse shuttle
QE E QE E C-B QE,E,CB |CO-OTT CCS,pulse shuttle
OTT-ITT-CO pulse shuttle
QE E CB QE,E,C-B |CB CO-OTT-ITT- CO Pulse shuttle
QE, E CB QE, E QE, E CO-OTT-ITT Pulse shuttle
ITT-CO CCS,pulse shuttle
QE, E QE, E SS Any CO-OTT CCS, pulse shuttle
OTT-ITT-CO Decadic code
QE E,CB |SS Any SS ITT-CO CCS, pulse shuttle
CO-OTT-ITT-CO Decadic code
CB QE,ECB |CB QE,ECB |CO-OTT-ITT-CO Pulse shuttle
CB S-S QE,E QE,E CO-OTT-ITT Decadic code
ITT-CO CCS, pulse shuttle
SS QEE QEE QEE CO-OTT Decadic code
OTT-ITT-CO CCS, pulse shuttle
SS QE,E QE,E CB CO-OTT Decadic code
OTT-ITT CCS, pulse shuttle
pulse shuttle
SS QE,ECB |CB QE,ECB |CO-OTT Decadic code
OTT-ITT-CO Pulse shuttle
SS CB QE,E CB CO-OTT Decadic code
OTT-ITT-CO Pulse shuttle
SS QEE QEE SS CO-OTT Decadic code
OTT-ITT CCS, pulse shuttle
ITT-CO Decadic code
SS QE,E,CB |CB SS CO-OTT Decadic code
OTT-ITT CCS, pulse shuttle
ITT-CO Decadic code
S-S Any S-S Any CO-OTT-ITT-CO Decadic code
SS CB QE,E QE,E CO-OTT Decadic code
OTT-ITT Pulse shuttle
ITT-CO CCS, pulse shuttle
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1 2 3 4 5 6
S-S CB QE,E,CB |SS CO-OTT Decadic code
OTT-ITT Pulse shuttle
ITT-CO CCS, pulse shuttle
Any SS CB QE,E,CB |CO-OTT-ITT Decadic code
ITT-CO Pulse shuttle

Note: Control signals transmission between the remote switches and nost exchanges of
quasi-electronic systems is done via common control channel; between crossbar
remote switch IICK-100 and CO's of crossbar and step-by-step types — using

decadic method.

Table 7.33 Ways of control signals transmission viatrunks on RTN

Terminal Transit Control Part of Way of
office (TO) | exchange(TE) office(CO) network transmission
HNATCKD |UATCKD HNATCKD TO-TE-CO and Common control
TO-CO channel, CCS
HNATCKD HNATCKD CBCO TE-CO Pulse shuttle
HNATCKD HNATCKD S-SCO, TE-CO Decadic code
ATCK-100/200
QETO QETE QECO TO-TE-CO Pulse shuttle
QETO QETO CB CO TO-TE-CO Pulse shuttle
QETO QETO S-SCO, TE-CO Pulse shuttle
ATCK-100/200 TE-CO Decadic code
QETO ATCK-50/200 |Any type TO-TE-CO Decadic code
100/200
ATCK-50/200 |QE TE QE CO TO-TE Decadic code
100/200 TE-CO Pulse shuttle
ATCK-50/200 |QETE CB CO TO-TE Decadic code
100/200 TE-CO Pulse shuttle
ATCK-100/500

Note: MATCKD type of QE exchange (russian abbreviation).
ATCK-100/200, 50/200 - type of crossbar exchanges (russian abbreviation).
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Table 7.34 Reception and transmission conditions of control signals transmitted
in the voice frequency band.

Parameter Conditions
viatoll channels viaOTL, TL, TTL
1 2 3
1. Multifrequency code
Transmission:
1. Signalling frequency, Hz 700, 900, 1100, 700, 900, 1100, 1300,
1300, 1500, 1700 1500, 1700
2. Register signalling code "2 out of 6" "2 out of 6"
3. Rate of nonlinear distortions. (%), no 50 50
more than
4. Level of every signaling frequency, -7,3+0,8 (%) -7,3+£0,8 (*)
dBmO
5. Signalling frequency, deviation from +0,25 +05
nominal value,%
6. Difference in the time of arrival and
removal of one signalling frequency ralative 1,0 1,0
to one another,(ms) no more than
7. Residual currents level of every signa-
ling frequency, dBmO , no more than
- if the absence of multifrequency signal - 50,0 - 50,0
- during multifrequency signal transmission -30,0 -30,0
Reception:
1. Multifrequency receiver operation
1.1 Deviation of every signal ling frequency +15 +15
relative to it's nominal value, Hz
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Table 7.34 (cont)
1 2 3
1.2 Absolute power level of
multifrequency signal, dB:
- multiplexed lines -170+1,0 -17, 0£3,0
- unmultiplexed lines at the frequency :
700 Hz -6,5 -27,4""
900 Hz -6.5...-29.0
1100 Hz -6.5..-31.0
1300 Hz -6.5...-32.6
1500 Hz -6.5...-34.3
7100 Hz -6.5...-36.0
1.3 Difference in the levels of two 5.0 (***) 3.0 (***)
signalling frequensies, dB, no more than
700 and 1700 Hz - 1700 Hz frequency level
islower than 700 Hz
frequency level at no
more than10.4 dB
Close by standing (700 and700 and - Level opf the higher
1700 HZz900 Hz, 900 and 1100 Hz frequency is no more
and etc) than 4.3 dB higher, or 2.6
dB lower than the level
of the low frequency
700 and 1300 Hz - 1700 Hz frequency level
islower than 1300 Hz
frequency level by no
more than3.5 dB.
1.4 Absolute level of the third interference 15 dB lower than the
frequency in the 300-3400 Hz band minimum level of one of
the signal frequencies
1.5 Absolute interference level at 3800-or - -17.4
3825Hz, dBm
1.6 Maximum distortions of group time of 7.5 3.0

propagation, ms, no more than
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Table 7.34 (cont)
1 2 3

4. Level of noise with uniform energy -35,0 -35,0
spectrum, in the 300-3400 Hz band, dBmO
2. Lack multifrequency receiver operation
2.1 Signalling frequency, deviation, Hz +100 +100

Absolute power level of every signaling | p.2 of operation p.2 of operation

frequency conditions conditions
2.2 Signalling freguency, deviation , Hz +15 +15

Absolute power level of every signaling | 13 dB below the
frequency minimum level

3. Return loss of receiver input impedance, | 20
dB, no lessthan

4. Receiver plusrelay distortions, ms +10
2. ANI request 500 Hz

Transmission:
1. Signalling frequency, Hz -

2. Rate of nonlinear distortions, % no more | 5,0
than

3. Signalling frequency level dBmO -

4. Signalling frequency, deviation from -
nominal value, %

5. Duration of signal, ms -
Reception:

1. Receiver operation
1.1 Absolute power level of signal, dB -
2. Lack of receiver operation -

2.1 Signalling frequency, deviation , Hz -
(if -4...-32.0 dB levels of signal)

2.2 Signal power level, dB -
3. Signal's detection time, ms -

13 dB below the
minimum level

20

500

-45+0,5

0,5

100 £ 10

-4,0£32,0

+ 25 and more

-38,0 and less
70+ 10
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(*) Level of bifrequency signal is 3dB higher than the level of every signalling
frequency.
(**) For equipment of crossbar CO, that have been produced untill 1980 the absolut
levels of signalling frequencies at the receiver's input should be:
700Hz -74..-264
900Hz -7.4..-28.2
1100Hz -7.4...-30.0
1300Hz -7.4...-31.6
1500 Hz -7.4...-33.5
1700Hz -7.4...-35.2
(***) For toll channels and multiplexed OTL, TTL the mentioned levels diference is
allowed between any frequencies.

Notesto table 7.34

1. For the remote switches the signals propagation through the district CO the
established levels of transmission and reception should correspond to the 7.34 table.

2. Additional parameters of multifrequency receivers of electronic and quasielectronic
exchanges.

2.1 Operation receiver reliably validates signalling frequencies under the following
conditios:

- difference of levels of two adjacent frequencies in the bifrequency signal (700 and
900, 900 and 1100 Hz and ete) iswithin 6 dB limits;

- difference of levels of 700 and 1100, 900 and 1300, 1100 and 1500, 1300 and 1700
Hz frequencies iswithin 7 dB limits;

- difference of levels of 700 and 1300, 900 and 1500, 1100 and 1700 Hz frequencies
iswithin 8 dB limits;

- difference of levels of 700 and 1500, 900 and 1700 Hz frequencies is within 10 dB
limits;

2.2 Receiver should not react on the interferences with diration less than 16 ms

2.3 Receiver should not detect signalsif deviations of signalling frequencies from the
nominal value are more than 65 Hz.
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Table 7.35 Control lime outs for operation via trunks and lines

Controled stages

Duration of time-out

Action after the end of the time out

1

2

3

1.From OTL seizureto the
subscriber category and number
reception, if the ANI isused (on
three requests)

2.From OTL seizure up to the
ATE dia tone reception (for CO
equipped by the tonal signal
receivers)

3.From the moment of ANI
request transmission start up to
the begin ning of multifrequency
information reception

4.From ATE dial tone transmis-
sion up to the detection of the

first digit in the decadic code or
between the two digits detection

5.From the transmission of the
last digit of the number up to the
called party condition signal
reception(or answer signal if no
sucn signal transmitted)

6.From the SUBSVRIBER IS
FREE signal reception up to the
answer

7.When semiautomatic commu-
nication-from the called subscri-
ber ring-off up to the disconnec-
tion or repeated answer(from the
BUSY line signal reception up
to the disconnection or answer)

6-8sfor QE,E ATE
9-11sfor AMTC-5,6

15-20s

no less than
600 ms

10-20s

a) at OTL of intrazonal
networks is 20-30s

b) at toll network is 2-4min
c)at the channels of intra-
zonal networksis 2-4 min
d) inloca networksis
8-20 min

1-2 min (outgoing ATE)
2-4 min (ASN)

2-4 min

BUSY toneto the CO party.
Linesignal "BUSY" ispossible.
Failure registration

BUSY toneto calling subscriber,
DISCONNECTION to ATE party.
Failure registration

Line signal REQUEST REMOVAL
transmission, transition into the pre-
answer state.

Repetition of ANI REQUEST in 0.6-
1.2 (up to three times)

BUSY tone transmission to the
outgoing CO. BUSY linesignal is
possible.

Failure registration.

Control:

a),c) at ATE;

b) at ATE,ASN,ZTN;

d) at outgoing CO.
DISCONNECTION signal transmissi-
on to the incoming exchange, BUSY
TONE, BUSY linesigna
transmission to the calling subscriber.
Failure registration

Control at outgoing ATE.
DISCONNECTION signal transmis-
sion to the incoming exchange,
BUSY linesignal is possible

Control at the outgoing ATE(ASN).
DISCONNECTION signal istrans-
mitted to the incoming exchange,
and acoustic and optical BUSY tone
is transmitted to the switchboard

party
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1

2

3

8.From the DISCONNECTION
signal transmission up to the
reception of the RELEA SE-
GUARD signal or up to the

a) at the parts of toll and
intrazonal networksis
20-40s

b)at local network is

DISCONNECTION signal end- ing.
Repeated transmission of the DIS-
CONNECTION signal every 5min
with 1s duration Block of channel or

transition to the idle state 0.3-30 min line. Failure registration.

9.From the BUSY ,RING-OFF 2-4 min Control at theincoming party (ATE,
line signal transmission up to the ASN). Disconnection to the calling
DISCONNECTION signal subscriber. Transmission of the
detection or called subscriber BUSY tone to the outgoing exchange
answer in case of semiautomatic

communication

10.From the BUSY ,RING-OFF 10-20s Control at the incoming party (ATE,

line signal transmission up to the
DISCONNECTION signal
reception in case of
semiautomatic communication

ASN). Disconnection of outgoing
connection to the called subscriber.
Waiting of disconnection from the
outgoing exchange.

Failure registration

11.Information transmission by
"pulse packet" method

11.1.From the seizure signal
transmission up to the request
detection ( # 2 combination )

From the "end of dialing" signal
transmission (#11 combination)

At the toll and intrazonal
networks is10-20s

Control at theincoming party (ATE,
ASN). Disconnection of connection
to the called subscriber. Another link
selection, repetition of the call set up
attempt.

up to the backward signal Failure registration
reception (#11, #6 combinations)
11.2.From the request of the 5-10s Control at theincoming party (ATE,

transmission up to the
information packet reception
(# 2 combination)

ASN). # 6 combination transmission
(packet was received with failures).
Waiting of the packet reception
Failure registration.
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1

3

12. Signals transmission by
"pulse shuttle” method.

12.1 From the digit transmission
up to the acknowledgement
combination reception.

12.2 From the request trans-
mission up to the digit detection

AtTTL is10-20 s
At TL is200-400 s

AtTTL is10-20 s
At TL is200-400 s

Control at the outgoing exchange.
Disconnection of the first
connection. Reselection of outgoing
trunk or line and transmission of
information. Failure registration.

Control at the incoming exchange.
BUSY tone, and BUSY line signal
transmission. Failure registration

13.Limitation of charge able
conversation period

a)At ATE is10-20 min
with the possibility of 10
min interval establishm.
b)for local payphonesis
3 min

Storage of chargeable period,
disconnection

14.In the bifrequency signalling
channels-from the SEIZURE
line signal transmission till the
ready to number dialing" signal
reception

from the first code digit
transmission up to the

"ready to number dialing" signal
reception

20-40s

Storage of damage, disconnection.
For the QE, E ATE - reselection of
the outgoing trunk

15.Period of unchargeable
conversation

12-20 s, with6 s
intervals establishment
possibility

Conversation should not be charged,
it should be stored in the mode of
"statistical day"
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Table 7.36 Composition of signal, transmitted via CCS

Viatheurban Viathe intrazonal and loca Signal when the
Signal network network lines other mode of
shannels OTL TTL TL transmission
1 2 3 4 5 6
1. Forward direction address signals
Cdll category + + + + The same
Nature of address + + + + -
Nature of circuit (for example + - - - The same
satellite)
Continuity-check control + + + + -
Outgoing echo supressor + + + + The same
indicator
Address signals(called subscri- + + + + The same
ber directory number)
End of pulsing + + + + -
2. Forward call set-up signals

Cdling lineidentifity - - - + The same
Cdlling party category and - + - + -
identifity
Cdlling party national number + + + - The same
Cdling party international + + + - -
number
Cdling-line-identifity unavaila + + + + -
ble indicator
Continuity signal + + + + -
Continuity failure signal + + + + -
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Table 7.36 (cont)
1 2 3 4 6
3. Backward information request signals

Cdling line identify and + + + The same

category request

Incoming echo supressor + + + -

indicator

4. Backward call set-up signal's (successful)

Address complete signal + + + At local network

Address complete signal, - - - signal is sent after

charge the connection is

. provided;

Ahddr%s complete signal, no - - - at toll network it

charge indicates correct
number reception

Address complete signal, - - - -

payphone

Subscriber free indicator + - + The same

5. Backward call set-up signals (unsuccessful)

Switching equipment + + + At local network

congestion signal congestion signal

Circuit group congestion - - - or BUSY signal

signal (tone) At tall
network BUSY
signal

National network congestion + - - At local network -

signal DISCONNECTION

Subscriber busy signal + + + or SUB_SCRIBER

Send i2l-information-t ISBUSY signd

i a-lspecn -information-tone i ) ) (BUSY tone). At toll

sign network-BUSY

signal
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Table 7.36 (cont)
1 3 4 5 6
Address-incomplete signal - - + At local network -
received DISCONNECTION
OR SUB_ SCRIBER
ISBUSY signal
(BUSY tone). At toll
network-NUMBER
WAS RECEIVED
INCORRECTLY
6. Call supervision signals

Answer signal, charge + + + + Answer

Answer signal, no charge - - - + -

Clear-back signa + + + + The same

Cdlling party clear signd - - - + The same

Disconnection (clear forward) + + + + The same

signal

Reanswer signal - The same

Recall - - The same

Transition into the preanswer * - * The same
state (ANI request removal
7. Signals of the channel or trunk state

Release-guard + + The same

Blocking + + The same

Blocking acknowledgement + + + + The same

Unblocking + + + + The same

Unblocking acknowledgement + + + + -

Continuity check request + + + + -

Reset circuit signal + + + + -
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1

2

3

4

8. Circuit group supervision messages

M aintenance oriented group
blocking

M aintenance oriented group
blocking

Unblocking
Unblocking acknow ledgement

Hardware failure oriented
group blocking

Hardware failure oriented gro-
up blocking acknowledgement

Hardware failure oriented
group unblocking

Hardware failure oriented
group unblocking
acknowledgement

Trunk group capacity
gjustment

Trunk group capacity
ajustment acknowledgement

Software generated group
blocking

+

+

+

The same

Software generated group bloc
king acknowledgement

Software generated group
unblocking

Software generated group
unblocking acknowledgement
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Table 7.36 (cont.)
1 2 3 4 5
9. Additional signals used between the telephone exchanges

Break-in possibility - - - +
Called party free - - - +
Answer - - - +
Closed user group call - - - +
indicator request
Closed user group indicator - - - +
and selection request
Closed user group indicator - - - +
and selection
Trunk identification - - - +

Table 7.37 Signalling Network Management. Signals

Changeover

Changeover acknowledgement
Changeback

Changeback acknowledgement
Emergency changeover

Emergency changeover acknowledgement
Transfer prohibited

Transfer allowed acknowledgement
Signalling route set-test

Signalling route set-up

Signalling route set-up

Signalling route set-up

Transfer - prohibited acknowledgement
Transfer - allowed

Table 7.38 Composition and codes of the signalling section state signals

Signa Code
Status indication "Alignment failure" 000
Status indication "Normal Alignment" 001
Status indication "Processor Outage” 100
Status indication "Emergency Alignment” 010
Status indication "Out of service " 011




Table 7.39 Indicator codes of the type of message of the signalling unit service part.

Signa Code
Signalling messages of the telephone network 0100
Control messages of the signalling network 0000
Signalling link state 0110
Measurement and signalling network maintenance messages 0111
Messages of the telephone network 0001
Technical operation system 1100
Spare for international use 0010
0011
0101

Spare for national use 1101

1110

111

Table 7.40 Codes of auxilary field indicators of the signalling unit service part.

Indicator Code
International message 00
Spare (only for international communication) 01
National message of the toll network 10
National message of zonal or local networks 11

Table 7.41 Telephone Signal Message Heading Codes.

Indicator Code

Sparefor national use 0000
Forward address message 0001
Forward set-up message 0010
Backward set-up request message 0011
Successful backward set-up information message 0100
Unsuccessful backward set-up information 0101
Call supervision message 0110
Circuit supervision message 0111
Circuit group supervision message 1000
Additional messages between the tel ephone exchanges 1001
Spare for international and national use 1010
1011

Spare for national use 1100
1111




Table 7.42 Codes of the telephone network control signals.

(forward direction).

97

Signa Code
a) Heading code
Initial message 0001
Initial message with additional information 0010
Subseguent message 0011
Subsequent message with one signal 0100
b) Call category indicator Bits FEDCBA:
Spare for international network 000000
001000
| category automatic call 001111
| category semiautomatic call 001110
Il category automatic call 010001
Il category semiautomatic call 010000
I11 category automatic call 010011
Il category semiautomatic call 010010
IV category automatic call (unpriority) 001010
IV category semiautomatic call (unpriority) 001001
Data transmission 001100
Test call 001101
Spare 010100
111111
¢) Message indicators
Address type indicator Bits BA
Local subscriber number 00
Spare for national network 01
Toll (national) number of subscriber or object 10
International number 11
Nature-of-circuit indicator CD hits:
No satellite circuit in the connection 00
One satellite circuit in the connection 01
Spare 10
Spare 11
Countinuity-check indicator Bits FE:
Continuity-check not required 00
Continuity-check required on this circuit 01
Continuity-check performed on previous circuit 10
Spare 11
Echo-suppressor indicator Bit G:
Outgoing half echo suppressor not included 0
Outgoing half echo suppressor included 1
Incoming call indicator Bit H:
National cal 0
Internationa call 1
Redireced call indicator BitI:
Not aredirected call 0
Redirected call 1
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Signal Code
All-digital-path-required indicator Bit J
Ordinary call 0
Digital path required 1
Signalling path indicator bur K
Any path 0
All signalling system N7 path 1
Spare bur L
d) Address signals
"0" digit 0000
"1" digit 0001
"2" digit 0010
"3" digit 0011
"4" digit 0100
"5" digit 0101
"6" digit 0110
"7 digit 0111
"8" digit 1000
"9" digit 1001
Spare 1010
11 code 1011
12 code i 1100
Spare 1101
Spare 1110
End-of-pulsing 1111
€) First indicator octet
Network capability of user facility information indicator Bit A:
Not included 0
Included 1
Closed user group information indicator Bit B:
Not included 0
Included 1
Additional calling party information indicator Bit C
Not included 0
Included 1
Additional routing information indicator BitD
Not included 0
Included 1
Cdlling line identify indicator Bit E
Not included 0
Included 1
Original called adressindicator BitF
Not included 0
Included 1
Charging information indicator BitG
Not included 0
Included 1
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Signal Code
Spare, reserved for indication of absence or presence of the second indicator Bit H
octet
Information about the services, provided to user Indicator of connection to Bit A
the busy subscriber
Connection to the busy subscriber 1
Indicator of identification of subscriber line Bit B
Lack of called subscriber line identification 0
Subscriber line identification included 1
Spare Bits C-H
g) Closed user group information
Closed user group call indicator BitsBA
Orfinary call 00
Check 01
Outgoing access allowed 10
Outgoing access not alowed 11
Spare BitsDC
h) Calling party line identification
Address indicators Bits DCBA
Address type indicator Bits BA
Local (zonal) number 00
Catergory and number of local network subscriber 01
National number 10
International number 11
Calling party identity presentation indicator BitC
All types of number presentation (local, national international) available 0
Limited of number of types available 1
Incomplete calling line identity indicator BitD
No indication 0
Incomplete calling line identity 1
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Signa Code
a) Forward set-up information 0001
Responce type indicators Bits HGFEDCBA
Calling party category indicators Bit A :
Not included 0
Included 1
Calling line identity indicator BitB
Not included 0
Included 1
Origina called address indicator Bit D:
Not included 0
Included 1
Echo suppressors connection indicator Bit E:
Outgoing and incoming half echo suppressor to be connected 0
Outgoing half echo suppressor to be connected 1
Malicious call identification indicator Bit F:
Not provided 0
Provided 1
Hold indicator BitG
Not provided 0
Provided 1
Index indicator BitH
Not provided 0
Provided 1
a) Continuity signa 0011
b) Continuity-failure signal 0100
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Signa Code
Genera Request Message 0001
a) Request type indicators HGFEDCBA hits:
Calling party category indicator A bit:
Calling party category request 0
Calling party category request 1
Calling line identity request indicator B bit:
No calling line identity request 0
Calling line identity request 1
Indicator of incoming and transit exchange identity C hit:
Indentity of exchangeis transmitted 0
Indentity of exchange is not transmitted 1
Original called address indicator D hit:
Origina called address not included 0
Origina called address included 1
echo-suppressor indicator E bit:
No information (echo-suppressors is not connected) 0
Information about the echo-suppressors connection is transmitted 1
Malicious call tracing indicator F bit:
Malicious call tracing not provided 0
Malicious call tracing provided 1
Hold indicator G hit:
Hold not provided 0
Holding provided 1
Index indicator H bit:
Index not provided 0
Index provided 1
b) Call category FEDCBA hits:
Source is unknown (lack of calling subscriber category indicator 000000
Call category code up to

111111
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Table 7.45 Successful Backward Set-up Information Messages.

Signa Code
Adress-compl ete message 0001
Message indicators HGFEDCBA bhits:
Type of adress-complete signal indicators BA bits:
Adress-complete signal 00
Adress-complete signal, charge 01
Adress-complete signal, no charge 10
Adress-complete signal 11
Subscriber-free indicator C bit:
No indication 0
Subscriber - free 1
Incoming echo suppressor indicator D bit:
No incoming half echo-suppressor included 0
Incoming half echo-suppressor included 1
Call forwarding indicator E bit:
Call not forwarded 0
Call forwarded 1
Signalling path indicator F bit:
Any path 0
All CCS N*2 path 1
Spare for national use HG bit
Charging signal 0010
Subscriber - free signa 0011
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Signa Code

Spare 0000
Switching - equipment - conjestion 0001
Circuit - group - conjestion 0010
National - network - conjestion 0011
Address incomplete 0100
Call - failure 0101
Subscriber - busy 0110
Unallocated number 0111
Zine - out - of - service 1000
Send - special - information - tone 1001
Number - is - changed 1010
Digital path not provided 1011
Access barred 1100
Spare 1101

1110to
Information expansion 1111
Table 7.47 Cull Supervision Message.

Signa Code

Spare 0000
Answer signal, charge 0001
Answer signal, no charge 0010
Clear-back signd 0011

Calling party 1010
Clear signa 0100
Clear - forward - signal 0101
Re-answer 0110
Intrusion (call to operator) 0111
Ring - request 1000
Ring - request - removal 1001
Transition into the preanswer state (ANI request removal) 1011

to

Spare 1110
Information expansion 1111
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Signa Code
Spare 0000
Release - guard signal 0001
Blocking signal 0010
Blocking acknowledgement signal 0011
Unblocking signal 0100
Unblocking - acknowledyement signal 0101
Continuity check request signal 0110
Reset-circuit signal 0111
Spare 1000

to
1111

Table 7.49 Blocking Supervision Messages.

Signa Code
Spare 0000
Maintenance oriented group blocking 0001
Maintenance oriented group blocking acknowledgement 0010
Maintenance oriented group unblocking 0011
Maintenance oriented group unblocking acknowledgement 0100
Hardware failure oriented group blocking 0101
Hardware failure oriented group blocking acknowledgement 0110
Hardware failure oriented group unblocking 0111
Hardware failure oriented group unblocking acknowledgement 1000
Circuit group reset 1001
Circuit group reset acknowledgement 1010
Software generated group blocking 1011
Software generated group blocking acknowledgement 1100
Software generated group unblocking 1101
Software generated group unblocking acknowledgement 1110
Spare 1111

Table 7.50 Additional Messages Used Between Telephone exchanges ( forward and

backward direction).

Signa Code
Break - in Permission 0001
Called - party - free 0010

Answer 0011
Validation request and closed user group selection 0100
Closed user group validation request 0110
Circuit identification signal 0111
Pesepr 1000

1111
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Signa Code

Spare 0000
Changeover and changeback messages 0001
Emergency changeover messages 0010
Spare (for messages of signalling network traffic control) 0011
Transfer - allowed and transfer - prohibited messages 0100
Signalling-route-set-test message 0101
Spare 0110
0111

Signalling-data-link-connection-oder message 1000

Table 7.52 Changeover and Changeback Signals.

Signa Code

Changeover order signal 0001
Changeover acknowledgement signal 0010
Changeback declaration signal 0101
Changeback acknowledgement signal 0110

Table 7.53 Emergency Changeover Signals.

Signd Code
Emergency changeover signal 0001
Emergency changeover acknowledgement signal 0010

Table 7.54 Transfer-allowed and Transfer-prohibited Signals

Signa Code
Transfer-prohibited signal 0001
Transfer-prohibited acknowledgement 0010
Transfer-allowed signal 0101
Transfer-allowed acknowledgement 0110




Table 7.55 Signalling-rout-set-test signals.
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Signa Code
Signalling-route set-test 0001
Table 7.56 Signalling-data-link-connection-order signals
Signa Code
Signalling-data-link-connection-order 0001
Connection-successful 0010
Connection-not-successful 0011
Connection-not-possible 0100




8. THE TECHNICAL MAINTENANCE SYSTEM.

8.1. The technica maintenance of the telephone network is a part of a technica
operation.

8.1.1. The telephone network technical operation is a complex of technical and
organizational measures to support and restore the efficiency of the telephone network
equipment in conditions, when the subscribers maintenance is provided with desirable quality
for transmission by them of any kind of information this network supports.

The telephone network technical operation includes: the technical maintenance, network
equipment repaire, network control and the range of other measures.

8.1.2. The telephone network technical maintenance is a complex of works intended to
provide a functioning of this network and to support its efficiency or its good conditon and it
includes: switching equipment technical maintenance subscriber installations and the pay-
phone technical maintenance, automatic toll exchanges (ATE), ordered trunk lines (OTL), and
trunks technical maintenance.

8.1.3. The telephone network technical maintenance could be realized in two ways:. the
decentralized and centalized one. In a case of decentralized way al kinds of works on
technical maintenance are carried out by the staff, attached to a definit equipment and always
present at the appropriate network object. The centralized way of technica maintenance
supposes, that the equipment, placed in the various network objects is maintaianed by the
staff, concentrated in one point - the technical operation center (O& M-center).

Independently of the technical maintenance way, when the software control nodes and
exchanges are implemented, the programming centers and the repair centers of these
exchanges should be created on the network.

8.1.3.1. The decentralised way of the technical maintenance is used in automatic toll
and intrazonal telephone networks. The automatic toll and intrazonal exchange and nodes
technical maintenance organisation control is realised by the control centres.

8.1.3.2. The centralised way should be the principal way of the urban telephone network
maintenance organization. The two level O&M-centers should be set in the UTN (urban
telephone network) with tandems: the nodal O&M centers and main center (O&M) - center)
informationally interacting with them. If a rural-suburban nodes in UTN are present, the
suburban zone O& M-center, informationally interacting with O& M-center should be created.
UTN O&M center or O&M-center, maintaining all kinds of the urban telecommunication
equipment may be created in UTN without tandem.

The technical maintenance of a rura telephone network (RTN) should be provided by
O&M-center, maintainining all kinds of rural zone telecommunication equipment.
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The united O&M-center, providing the technica maitenance of UTN and RTN
equipment should be created in the combined tel ephone network.

Note. An application of decentralized mode of technical maintenance in UTN, supplied
with CO and electromechanical systems nodes exceptionally, is possibleif it isfeasible.

8.1.3.3.The loca telephone networks equipment technical maintenance centralization
should be supported by:

- the availability of the technical means of control, diagnostics and verification for
collection of information about equipment activity on the remote objects;

- the availability of the data-exchange facility with the use of channels, organized for
this purpose, on the remote object and in O& M-center;

- the availability of the software and hardware facilities for storing and processing of
input control and diagnostic information, in O& M-center;

- the presence of the specialists teams of specialists, supported by technical and
transportation means in O& M-center;

- organization of centralized input and processing of subscriber's complaints about
unsatisfactory quality of the connection.

Notes.1. It is possible that not every of mentioned above conditions is implemented on
early stages of O& M-center organization.

2. The detalisation level and volume of control diagnostic information should be defined
by the technical means of each of the remote objects and could be changed as function of their
upgrading.

8.1.4. The telephone network technical maintenance may be realized with the use of two
modes: the control-updating mode and the preventive one.

8.1.4.1. The control-updating mode of technical maintenance is based on continious
automatic quality control and provides damages elimination after the control system indicates
that maintenance quality characteristics are out of permissible standard limits.

8.1.4.2. The preventive mode of technical maintenance provides the performance of
periodical planned equipment tests to detect and eliminate the damages before they can
influence maintenance quality and to detect and eliminate the damage of equipment, occured
during its operation.

8.1.4.3. The choice of atechnical maintenance mode is determined by:

the equipment reliability;

the availability of equipment, indicating damage oppearance and damage rate and
degree of itsinfluence on call maintenance quality.
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the availability of the control measuring instruments (KMI), permitting to detect the
character and place of the damage;

the availability of means, permitting to provide the exchange (node) operation with
evaluation of service quality.

when a certain number of damages have occured (the reserves available, reiterated
search and so on);

the availability of automatic means for treatment and analysis of statistic data, receiv

ed from the control system.

8.2. The switching equipment technical maintenance

8.2.1. The switching equipment technical maintenance includes:

The call set-up quality and traffic control;

the switching equipment technical state control;

the definition of a part of equipment, where the damage has occured and the repairment
(operation condition restoration).

8.2.2. The call processing quality and traffic control should be implemented with
assistance of technical means giving a possibility of traffic parameters measurement and of
call set-up quality rates correspondence to the assigned standards verification.

8.2.3. The switching equipment technical condition control must include the continious
control and the periodical control.

The switching equipment portion controlled continiously is defined by the exchanges
and nodes technical capability.

The damage and predamage state continious control should be provided in the
exchanges and nodes of all systems.

8.2.4. The identification of a section and character of the damages occured should be
maximally computerised. The damage place localization process up to the devise or and unit)
must be completely computerised with the use of diagnostics programs in the software
controlled exchanges and nodes.

Software and hardware control facilities should give the necessary information,
concerning the damages character and the place of their occurence, either to O& M-centre or
to specia premises, where the maintainence staff of the exchange (node) is located. It's
possible to indicate the damaged portion immediatly in switching room with the help of
control-measurement equipment, available at the exhange (node).



8.3. Thetoll trunk lines and interzonal telephone networks technical maintenance.
8.3.1. The maintenance quality and switching equipment technical state control.

8.3.1.1. The switching equipment technical state control is implemented by the
exchange personell by the signalling systems monitoring and control over the operation
quality rates using both real calls and ssimulated ones i.e. created by the control-measuring
instruments (CMI) and test commands. A condition of the switching equipment is considered
as a normal one, if the operation quality rates are within determined limits and there is no
signalling failures.

8.3.1.2. To the essentia operation quality rates, continually controlled in the exchange
(node) belong: a part of reected calls (among them the calls rejected because of faults and
damages in parts of equipment); call losses because of absence of an LSR idle channels and of
the lines divided in given direction.

8.3.1.3. The switching equipment condition control is implemented permanantly with
the help of hardware (embedded control curcuits) and hardwre-software facilities, giving the
information about control results, to the centralised alarm and print-out facilities.

8.3.1.4. All signals formed by signalling equipment are subdivided into:

alarm signas (AS);

warning signals (WS);

the technical signas(TS);

The alarm signals are formed and dumped to an operation personell when the following
consequences of equipment damages take places:

the exchange (node) activity completely ceased;

one of the reserved central units of the exchange is damaged;

the inadmissible deterioration at least of one of the principal operation quality rates is
detected ;

the inadmissible exceeding of blocked devices number within the given type group or
module is detected,;

the inadmissible exceeding of blocked outgoing and incoming trunks number within one
direction is detected.

The warning signals (WS) are formed and dumped to operation staff when the failure of
a part of exchange (node) equipment is detected, and the faults being present, the exchange
capacity is decreased so, that in the moment of traffic increase one of the damage situations
can occure.
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The technical signals are formed and dumped to the operation staff when the failure of
one of reserved unitsis detected.

8.3.1.5. The print-out facilities (the €electric typewriters in AMTC-2, AMTC-3
exchanges; the centralograph printer and punchers in AMTC-5 exchanges, the printers of the
ATE and the ASN with software control) should register the information about the principal
operation quality rates changes automatically, as well as the information, indicating the place
and type of the damages occured (the stage, when the further call set-up is ceased or the
repeated searching occured, the numbers of devices, taking part in the call set-up process etc.)
- automatically or on the operation staff request.

8.3.1.6. When the principal operation quality rates are out of the permitted range, the
technical staff can request the additional rates (the print-out information), permitting to
analyse the main operation quality rates of exchange in the detaile and to control the activity
of each separate kind of equipment.

8.3.1.7. Beside the permanent automatic switching equipment state control, the
automatic control may be carried out in some ATE. It may be implemented by periodic tests
started within a certain time interval simultaneously in several special incoming units, placed,
asfar as possible, in the different modules of the switching field (SF).

The control calls set-up quality is evaluated and exchange operation is estimated
according to the tests consequences. When all calls can not pass the alarm signal is sent.

8.3.1.8. The technical maintenance of the switching equipment of exchanges and nodes
with software control (AMTS-6, AMTS -7, AMTS-8 AMTS-10) must use the control-
correction method.

It's possible to use the preventive technicalmaintenance method for special kinds of
these exchanges equipment, not controlled automatically or controlled not compl etely.

The crossbar type exchanges (AMTS-5, AMTS-2 AMTS-3) must be maintained with
the use of both control-correction and preventive method of maintenance, the step-by-step
type system exchanges and nodes -using preventive method.

8.3.1.9. In future the toll trunk exchanges of the crossbar and the step-by-step ATE
equipment technical maintenance should use automatic technical means.

As this takes place, the switching equipment state control should be implemented by
means of CTEC complex (computer-based technology equipment control complex), which is
the TP CCS (the technology processes control computer-based system and the MTE and ATE
quality control) subsystem.

This should provide the possibility of the control-correction method of the switching
equipment technical maintenance implementation on crassbar ATE and its partia
implementation on the ATE of the step-by-step system.



8.3.2. The damaged section identification and damage elimination.

8.3.2.1. The section and the damage cause identification should be implemented by the
operation staff of the exchange (node) on the basis of the continious and periodical control
data, giving the information to asignalling systems and to a print-out devices.

8.3.2.2. The damage elimination in switching equipment must be implemented by
means of replacement of invalid devices or units by the valid ones from the store of the spare
tools.

The restoration of operation of the damaged switching equipment, the repair works
should be done in special premises.

The detachable equipment small faults elimination and the elimination of the bus and
any other attachable equipment damages can take place directly in the switching room.

8.3.2.3. The urgency of organization of the repaire work on the damage elimination is
determined by degree of their influence on the exchange (node) activity as awhole.

With damages, causing the importent or complete break down of the exchange or its
reliability importent reduction, the measures on their detecting reliability the measures on
their detection and elimination should be taken immediately at any time.

With damages, causing the increase of calls rejection rate or important deterioration of
the maintenance quality of incoming calls during busy hour, the measures on their detection
and elimination should be taken immediately during working hours.

The measures on detection and elimination of the damages insignificantly influencing
on the operation quality, should be taken immediately by the acting shift.

8.4. The Technical maintenance of the local telephone network communication
equipment.

8.4.1. The loca telephone network communication equipment control must include the
call maintenance quality control using the same parameters for al switching systems as well
as the equipment conditions technical control, carried out by the software-hardware facilities,
specific for different types of exchanges.

8.4.2. The call processing quality control isimplemented using CO technical means and
the O&M-center technical means on the base of the estimation of the service quality rates,
obtained by observing the real call stream with the help of the control calls and also by the
traffic parameters systematic measurement results processing.

Note. The control calls are performed preventively, according to the schedule, assigned
by O&M-center, and also with the purpose of the "bad" section localization in those
directions, which were recognized as "bad" by continious control results.



8.4.2.1. The following call processing quality rates should be continiously controlled in
UTN:

the part of connections unset because of the technical reasons in each outgoing
direction;

the losses due to the the absence of free trunksin each outgoing direction;

By the choice and according to the schedule the following parameters are controlled;

the mean holding time and the outgoing traffic (total and in different directions);

the mean holding time and the incoming (total and in different direction);

the part of connections unset because of the technical reasons and the part of calls lost
because of absence of available trunks, with their distribution over the network sections.

The call maintenance quality control isimplemented by choice in accordance with the
scnedule on CO and the step-by-step and crossbar systems nodes prior to O&M center
implementation.

8.4.2.2. The call maintenance quality control is provided in RTN on the basis of:
the threshold control of the part of the calls, lost in each direction;
the mean holding time control in direction.

8.4.3. The UTN switching equipment technical condition control includes the
continuous failures control, embracing all kinds of equipment and a periodical switching
equipment function quality control.

8.4.3.1. The "darm" and warning signals must be provided by damage condition
control (CCITT Recommendation (Q.504). The alarm and warning signals are transmitted to
O&M-center over specially assigned channels with reservation.

8.4.3.2. The step-by-step type CO equipment operation quality control should be based,
mainly, on the searchers efficiency parameters. Besides, the statistical control of the line set
validity on the mean holding time should be provided.

The crossbar CO equipment function quality control includes the statistical control of
the number of connections, not set-up due to technical reasons, the statistical control of the
line units validity based on the mean holding time and the statistical homogeneousness
control of the numbers, received and transmitted by registers.

Software controlled CO equipment function quality control is implemented by means of
their software and hardware and should be based on the use of statistica methods (mainly
with the track control) and the test verifications (mainly with the control sets control).

8.4.3.3. All information received at the UTN switched equipment function control
(except the damage and warning information) should be stored (and partly processed) by CO
technical facilities and transmitted to O&M center.



8.4.4. The RTN switching equipment technical conditions control includes the
continious damage condition control, embracing all kinds of network equipment, and the
periodical equipment control in order to receive the diagnostic information.

The routs either formed by the way of "interception" of the RTN interexchange
channels, or organized on channels specially dedicated for these purposes from the common
bunch of interexchange communication channels are used for the continious and periodical
control results transmission to O&M center. The single one frequency method of data
transmission with decadic coding should be used in RTN to provide the interaction of the
different systems technical facilities.

The possibility of the imformation exchange by this method must be present in each
O& M-center; the other methods may be used for interaction between the technical facilities of
the same type.

8.4.5. The information, coming to O& M-center from the local network exchange should
be processed on and distributed over the specialized services. O&M-center receives the
operational information about the emergency situations of various degrees of importance and
about the situations requiring the additional operations for the failure diagnostics, as the result
of the continuous control.

8.4.6. When O& M center is organizing the works there are three categories of the repair
works accomplishment from the point of view of their urgency:

the immediate repair

the 24 hours repair

the any time repair.

8.4.7. The UTN O&M-center zone of responsibility capacity may be up to 300 000
extensions. The principal technical operation centers - O&M centers are organized in UTN of
alarge capacity.

8.4.7.1. The principal O& M-center functions must consist of:

the receiption and mapping of the emergency signals and the failures elimination
organization;

the receiption, treatment and analysis of information about the traffic and the call
maintenance quality results;

the operational network equipment function and condition control;

the maintenance zone subscribers servise requests receiption, the verification and fault
elimination;

the fault diagnostics works, restore and scheduled repair works fulfillment in the
mai ntenance zone;

the restore works fulfillment control;



the control calls management;

the results processing and analysis;

the operation documentation acquisition, processing and analysis.

The centralized technical operation system facilities maintenance;

the technical reports composition;

the interacting with the telephone network administration of the higher level.

8.4.7.2. O&M-center should manage the whole UTN technical operation management
on the base of theincoming information from O&M center.

The general O&M center functions include:

the operational -dispatching telephone network function control;

the operational connection with the urban and O& M center dispatch services;

the telephone communication parameters data collection and analysis for the traffic
forecasts and design;

the crosspoint and the data transmission control and technical maintenance;

the interaction with the telephone network administration of higher levels.

Note. O&M center must include the special service for the UTN cables technical
mai ntenance.

The data communication systems technical maintenance is executed either by O&M
center or by O&M center services on the large networks.

8.4.8. The rura telecommunication centralized technical operation system development
should be implemented stage by stage according to the centralization scale: within one
administrative district territory , with O&M center;

the centralization within the region or union republic with regional O& M-center, the
centralization on the Ministry of communication of the USSR level with main O& M-center.

8.4.8.1. The functions of the O&M-center, maintaining the administrative district
territory should be:

the failure signals detection and localization of the failures, repairment actions
organisation;

service quality control and traffic data collection, processing and analysis;

the network equipment functioning and condition operational control;

the diagnostic information collection, storage and analysis;

the calls maintenance quality control;

the remote checks realization;

the repair works control;

the technical accounting conduct;

the network improvement work planning and these works control.
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8.4.8.2. RO&M center must fulfill the region main center functions and realize, in
connection with it, a few ones of district networks technical operation control on the basis of
the processed data, received from each administrative district O&M center. The district
telecommunication networks function quality and their improvement and development is a
purpose of administration.

The programming centre for CO with the program control should be the integral part of
RO&M-center. RO& M-center should fulfill, in connection with it, the operational exchanges
software attending functions, among them, a change of the existent programs and a debugging
of the new ones.

8.4.8.3. The MO&M center's problems are determined by the USSR Communication
Ministry problems and they should to be decided on the basis of the processed and integrated
information about the telecommunication facility functions.

8.5. The Telephone Network Switching Equipment Repair.

8.5.1. The telephone network switching equipment repair is the equipment efficiency
and validity recovery operations complex.

There are the following kinds of the toll, intrazonal and the local telephone network
switching equipment repair:

the capital repair (for the electromecanica systems exchanges),

the average repair,

the current repair.

8.5.1.1. The capital repair is arepair, fulfilled for the validity recovery and complete or
almost complete equipment resource recovery with any of its parts restoration or replacement,
basic ones included.

The capital repair is fulfilled periodically and depends on the established interrepair
cycle and on the equipment technical condition and it is planned in each individual case
depending on the technica checks data and on the defects list worked out in accordance with
these data.

The switching equipment may be modernized during capital repair actions, if it's
feasible from and economical and technical point of view.

8.5.1.2. The mean switching equipment repair is a repair, fulfilled for the validity
recovery with the replacement or recovery of the limited number of components described by
the standard technical documentation. The electromechanical systems switching equipment
mean repair period is determined by its technical condition.
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8.5.1.3. The exchanges and tandems equipment current repair is arepair fullfilled by the
way of the damages elimination immediately during equipment operation , and realized for its
operability providing or recovery (with or without the spare parts use).

8.5.2. The exchanges of different systems and tandems switching equipment repair may
be implemented by the maintenance or specialized organization.

8.5.2.1. The electromechanical exchanges tandems switching equipment current and
mean repair is fulfilled by the maintenance organization and the capital repair is fulfilled by
the specialized organization.

8.5.2.2. The software controlled exchanges and nodes current repair is fulfilled by
maintenance organization and it is fulfilled by the specialized organization (or under its
administration) in the case of especialy complicated damages, for instance, of the centralized
control equipment.

8.5.2.3. The software controlled exchanges and tandems equipment mean repair is
implemented by the maintenance organization, having a specialized repair workshop, or in the
repair centre (RC).

8.5.3. The functions of the software controlled eschanges and tandems RC should
comprise:

the software controlled exchanges and tandems equipment mean repair;

the software controled exchanges and tandems repair workshops administration;

the repair centres may aso fulfill the staff training, equipment and documentation
updating functions.

8.5.4. The software controlled ATE switching equipment repair should be organized on
the base of specialized repair service (RS), which functions in accordance with a kind and
contents of repair, must be fulfilled by:

the software controled ATE maintenance personell staff;

the repair workshop (RW) staff;

therepair centre (RC) staff.

8.5.5. The local networks equipment switching repair center is targeted to centralized
software controlled exchanges and nodes faulty RU (replaceable unit) repair.
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8.5.6. The RCs number, necessary for one type of exchanges maintenance is
determined by the intensity of failures stream on these exchanges, leading to the replacement
of the invalid RU by the valid ones from the spare parts store on these exchanges, and it is
determined by the repair output in RC defined by it's equipment. The capacity of the zone
being served by one RC may be defined roughly taking into account that there should be:

one RC per a zone from several UTN districts, the total capacity of 200-300 thousand
numbers.

one RC per arura administrative district.

one RC per UTN 400 thousand numbers capacity.

For the future the capacity of a RC service zone must be defined more accurately
accordingto the service quality.

8.5.7. The presence of CR for the exchanges prodused according to licenses be
stipulated in a contract.

8.5.8. The RC functionsinclude:

theinvalid RU acquisition from the exchanges and nodes presented in RC maintenance
zone and their delivery to the centre;

the failure diagnostics and the invalid units localisation in RU;

the RU damage elimination;

the restored RU operating test in RC conditions,

the repaired RU transportation to the exchanges;

the CO equipment immobile units complicated damages diagnostics and elimination by
the forces of the obile repaire brigade;

the centralized booking of reserved RU from the plant-supplier;

the collection and analysis of the statistical information about the damages, on the
tandems and CO equipment during operation, with a purpose of these information
transmission to the plant-supplier quality control service.

8.5.9. The RC should be organized at the plant-supplier of CO for each of these
exchanges family separately.

8.6. The pay-phones and subscriber facility technical maintenance.

8.6.1. The subscriber facility is a set of equipment including:

the subscriber line (from the CO cross to the telephone set socket);

the CO subscriber complex and subscriber terminal facilities, including: the telephone
set (with a socket), diode-transistor multiplexing devices, the additional telephone rings.

Note. The subscriber facilities, connected to the telephone network include: (besides or
istead of tel ephone sets) nontel ephonic terminal facilities (data transmission, facsimile sets...)
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The technica maintenance of these terminal facilities by the technical maintenance
system is not provided by PSTN.

8.6.2. The technical maintenance of the UTN subscriber facillities should be
implemented by the forces of the centralized telephone network workshops of the subscriber
technical service - CSTS, which are the industrial subdivisions of the technical operation
centers.

8.6.3. It is necessary, for the CSTS functions fulfillment, to have the equipment which
provides:

the collection of the subscribers complaints from any centralized maintenance zone
terminal about the lines or the telephone set damage;

the automatic subscriber line or telephone set testing on the number, requiring
verification with the testing results delivery to the complaining party.

the complaining subscriber facilities condition description in reference-informational
file of centralized service with these information delivery to subscriber.

the damage elimination work control;

the automatic accounting of registered and satisfied complaints with a note about the
statement entry and the damage elimination time.

the complaints and the subscriber lines and facilities damages data statistical processing.

8.6.4. The technical maintenance of RTN subscriber facilities should be carried out in a
centralized way. The subscriber lines automatic control should be provided by the technical
facilities of O& M-center (for the terminal and centra offices - the remote one), indispensable
consequence of which should be the damaged section indication (the exchange or line side).

8.6.5. The UTN pay-phone technical maintenance should be carried out by the
centralized way and it must be fulfilled by the forces of a specia centralized pay-phones
operation services (CPOS).

8.6.6. The CPOS should implement the continious automatic remote control of the
function of the pay-phones, connected to their maintenance zone, the invalid pay-phones
indication; take measures to repain indicated damages and to recover the pay-phones
operation; account and analyse damages and develop recomendations and statements on the
pay-phones operation improvement.

8.6.7. O&M-center should be supplied with the pay-phones centralized control facilities
to fulfil its functions.
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The centralized control facilities of the pay-phones connected to CO of the existing
systems or to the software controlled CO, should provide the following functions fulfillment:

the pay-phones lines and the control circuits permanent continuity check in CPOS
mai ntenance zone;

the indication of the pay-phones which have not been occupied during the determined
timeinterval;

the definition of the pay-phones in which the short-duration conversation states are
observed systematically;

the automatic acquisition of information about the pay-phones damages and their
operation restoration.

8.6.8. The RTN pay-phones technical maintenance should be carried out in a
centralized way.

The pay-phones performance automatic control implemented within the
telecommunication facilities continious control should be based on the holding time statistical
control method and it should provide the control results transmission to O&M center.

8.6.9. The preventive method of the MTA connected to Cos and ATEs technical
maintenance,should be used. The MTA technical condition control is implemented on the
base of the preventive measures and complainnts, offered by users and pay-phonecentres
employees.

8.7. The telephone channels, toll trunk lines (TTL), ordered trunk lines (OTL) and
trunks technical maintenance.

8.7.1. The telephone channels, toll trunk lines (TTL), ordered trunk lines (OTL) and
trunks technical maintenance is implemented by the control-correction method with keeping
of the periodical control and with the primary network operation principles and the other
interacting systems, including the network control system observation.

The preventive maintenance method is possible (in ATE-2, 3).

The exchanges (tandems), for which this switching section is outgoing are responcible
for thetoll trunks, TTL, OTI, trunks technical maintenance organization.

The outgoing exchange (tandem) provides: the telephone channels, TTL, OTL and
trunks condition control using determined parameters and their technical condition
mai ntenance according to corresponding standards.

the damage sections indication;

the damage elimination control.
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8.7.2. The telephone channels, TTL, OTL, trunks technnica maintenance is based on
their condition control. The cannels, TTL, OTL and trunks control is subdevided into the
continious and periodical controls:

the continious control includes:

the row, frame and individual fuses burning out on the TTL, OTL and trunks telephone
channels line sets frames control;

the technical signalization supervision;

the damages number standard value exceeding on the software controlled exchanges
channels control.

The periodical control includes the periodical channels, TTL, OTL and trunk tests with
the automatic control measuring instruments (CMI) help.

8.7.3. The channéls, toll trunk lines, ordered trunk lines conrol general items.

8.7.3.1. The telephone network control is intended for the network operational
parameters keeping within the operational standards limits.

8.7.3.2. The telephone network control is implemented on the switched sections,
separately and independently for channels, IAR, LSR, ordered trunk lines (OTL) toll trunk
lines (TTL) sections.

8.7.3.3. The switched sections control provides the routs or individual channels (lines)
verification. The channels (lines) control is implemented periodically or at the technical staff
request in the case of the damages numbers exeeding standard values.

8.7.3.4. The channels and lines control is implemented in the exchanges and nodes
automatically with the help of the control measurement instrumentation (CMI) or dedicated
and exchange software and hardware facilities.

8.7.3.5. The network switched sections automatic control provides the verification of
channels unoccupied by connection, together with line sets. The damaged section
identification is not performed then.

8.7.3.6. The telephone network switched sections control is performed in the following
modes:

the assigned channels line periodical control according to a schedule;

the channels (lines) control on demand;

the assigned channels (lines) sampling control;

the unuque and multiple control at the verification according to a schedule and on
demand.
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8.7.3.7. The network section control is implemented by the way of the control
connection set-up from the control measurement instrumentation (CMI) or the software-
hardware facilities of outgoing exchange to the incoming exchange software-hardware
facilitiesor CMI over the controlled switched section.

8.7.3.8. The CMI response part or appropriate equipment facilities of the incoming
exchange are connected to the controlled switched section via the exchange tandem switching
network.

8.7.3.9. CMI or software-hardware facilities of outgoing exchange transmit to the
incoming exchange the CMI responsive part number, the special informational signals,
defining the mode and the sequence of verifications and the other information, concerning
measurements.

8.7.3.10. The CMI or software-hardware facilities of incoming exchange transmitt
specia informational signalsand measurements results data to the outgoing exchange.

8.7.3.11. During the control connection set-up through the controlled network section,
the line and control signals transmission is verified and transmission characteristics are
controlled (for the analog channels - attenuation on frequencies 400, 800 (1000), 2800 Hz,
the psophometric noises; for the hybrid (analog-digital) channels attenuation on frequencies,
which are not discretezation frequency multiples the psophometrical noise voltage, total
distortions, including the quantization distortion).

Notes. 1. The psophometrical noise measurement should be performed if the overall
loss does not exceeds the standard.

2. The digital channel transmission characteristics control recommendations are to be
developed in future.

8.7.3.12. The both transmission directions network switched sections verifications
results registration, collection, analysis and estimation are performed on the outgoing
exchange.

The volume of the registered information includes:

the controlled section conditional number; the testing time and the date;

the testing programm conditional number; the signalization testing results,

the transmission characteristics testing results.

the fault channels number exceeding the standard in a route (for the control updating
method).
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8.7.3.13. The automatic CMI or the software-hardware is providing the network
switched section blocking possibility at the negative testing results estimation. In the
individual cases the operation without automatic blocking from automatic CMI is possible.

8.7.3.14. The acquisition, statistical processing and analysis of the network switched
sections control data is organized on the outgoing exchange, and the equipment function
standard operating measures are defined on the foundation of data analysis.

8.7.3.15. The exchange monitoring signalization possibility based on the route control
data analysis should be provided for the control-updating method.

8.7.3.16. The technical staff should start immediately localisation of the sections and
causes of damages and restoration of the network switched sections efficiency in case of
deterioration of the service quality or in case of invalid channels number exceeding the norm.

8.7.3.17. The control data are analysed after each control cycle when preventive
maintenance method is used. The technical staff finds out the sections and causes of the
damage, eliminates these causes and restores the network switched section efficiency.

The network section is considered as valid one, if the network section damage isn't
confirmed at a repeated control.

8.7.4. The telephone network channels control.

8.7.4.1. The definition of the secondary telephone network channel fitness for the
serviceisapurpose of a control.

8.7.4.2. The automatic toll exchanges (ATE) and nodes provide a control of outgoing
and incoming channels both equiped and not equiped with echo cancellers, formed by the
analog and digital transmitting systems with in-band signalling and with common-channel
signalling (CCS).

Note. The channel control system in CCS should be developed in future.

8.7.4.3. The toll exchanges and nodes provide the control of outgoing and incoming
channels with one-voice frequency and two-voice frequency signalling systems as well as
with channel associated signalling.

8.7.4.4. The automatic CMI or software-hardware facilities connection to controlled
channel is provided for a four-wire route in minus 3.5 dBO point; in digital exchanges-in 0.0
dBO point.
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The CMI connection to two-wire switching point is possible.

8.7.4.5. The outgoing CMI or the exchange software-hardware facilities determine the
numbers of channels, subjected to control, control program, control mode, the controlled
channels parameters standards.

8.7.4.6. The automatical CMI or the exchange or tandem dedicated software-hardware
facilities provide the frequency and time division channels control according to CCITT
Recomendation Q.22 vol.lV.2 of the Red book. The channel control in accordance with
CCITT Q.22 Recomendation vol.lV.2. of the Orange book , Q.21 vol.IV.1 of the Green book
and channel control by BIIJbD program on ATE-2, 3 exchegesis possible.

8.7.4.7. CMI or the exchanges (tandem) software-hardware facilities fulfill the channel
control by N.1, 2, 5, 6 programms. The channel control by N3 and N programsis possible.
The program characteristics arein the table 8.2.

8.7.5. (TTL) tall trunk line control.

8.7.5.1. The ATE provides the control of al directions of toll trunk line, connected to
the exchange and the control of all lines of each direction.
Asthistake place, the physical and multiplexed TTL control is provided.

8.7.5.2. The TTL control is performed from a switching point, to which the TTL
outgoing end is connected, up to the CO subscriber stage.

The TTL section from ATE to TITT is defined by a fixed number of controlled TTL,
the TTL section from TITT to the subscriber stageis arbitrary.

8.7.5.3. The outgoing exchange provides TTL special numbers control, for this purpose
the automatic CM|I or exchange software-hardware connection to TTL assigned numbers is
accomplished.

TTL routs control with the arbitrary TTL choice in the direction ispossible.

8.7.5.4. The CMI or software-hardware facilities for TTL control are interfaced with
answerback device, set in CO and connected to CO as a subscriber.

8.7.5.5. The TTL routs numbers, the TTL numbers, subjected to control, the control
mode, the parameters values are assigned by CMI or by the ATE software-hardware
facilities.
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8.7.5.6. TTL control is implemented by the way of control connection set-up, from
CMI or ATE software-hardware facilities via controlled TTL to the answerback device.

8.7.5.7. The line and control signals and characteristics of bidirectional transmission
are controlled across the assigned standards during the control connection.

8.7.5.8. The TTL overal loss (attenuation) and the psophometrical noises tension are
related tothe TTL transmission controlled characteristics.

For the analog-digita systems TTL, the summary distortions (the quantization
distortionsincluding) are controlled additionally.

8.7.5.9. The transmission parameters norms are set in accordance with the operational
norms for the TTL of assigned direction.

8.7.5.10. CMI or ATE software-hardware facilities provide the following TTL control
programs: N.1, 2, 3,, 5.
The programs characteristics are in the table 8.3.

8.7.5.11. The TTL control results are stored processed and analyzed in ATE. The
measures for standartisation and improverment of TTL operation are organized on the basis
of the verifications data analysis. The CMI list for the diferent exchanges control is in the
table 8.4.

8.7.6. The Ordered Trunk Line Control.

8.7.6.1. CO, RSN, OTT or OTLN should provide the automatic control of ordered
trunk lines by CMI facilities or by a set of assigned and exchange software-hardware
facilities of the exchange or the node.

OTL control is accomplished from CO to ATE if the tandems are absent. OTL control
isimplemented in two steps:

from atandem to ATE and from CO to ATE, when the tandems (network or switching
ones) are present.

8.7.6.2. Physical and multiplexed OTL must be controlled by the way of setting of
control connection from CMI or from CO or the tandem software-hardware to ATE
answerback device connected to ATE switching field or to the ATE software-hardware.

8.7.6.3. CMI or software-hardware connection to OTL assigned numbers must be
provided in CO and nodes.
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8.7.6.4. Automatic CMI or appropriate software-hardware connection to OTL outgoing
section is be provided in the network and switching nodes. CMI or the software-hardware of
the network node must be connected to OTL in a break with the disconnection the of OTL
part, directed to the CO side. CMI should be connected to the input of outgoing line unit.

8.7.6.5. The CMI of CO and the nodes or the appropriate hardware are interfaced with
the answerback device of ATE or the software-hardware set, connected to he ATE swithing

field.

8.7.6.6. The OTL numbers, subjected to verification, the control program, the control
mode are assigned by CM|I or by CO and tandem software hardware facilities.

Table 8.1. The channels control programs characteristics

Prog- Fulfilment of Test type Transmission Measuring M easurements result
ram MKKTT characteristics | signal level delivery
requirements measurements
1 2 3 4 5 6
N1 Fulfills the Q.22. | line and control | Overall loss on | -10 dBmO | Absolute signal power

Recommendations

Red book

vol.1V,2, of CCITT

signalling func-
tional tests,
except for signal
BUSY

800 (or 1000H2)

Gain with frequ-
ency variation
on 400, 800 (or
1000) 2800 Hz

Psophometrical
noise Ratio sig-
nal/summary
distortions inc-
luding  quanti-
zation distortion

-10dBmO

level on 800Hz frequ-
ency as deviation (in
dB) from 800 Hz power
absolute level nominal
value in the switching
point with deviation
sign indication

Absolute signal power
level on 400, 800, 2800
Hz  frequencies as
deviation from absolu-te
power level, measued on
frequency of 800 Hz
with  deviation €ign
indication (for anaog-
digitaa channel  on
frequencies not multiple
to sampling frequency)
Absolute  level of
psophometrical  noise
relative to zero level,
dBmOP




21

1 2 3 4 5 6
N2 Fulf.CCITT Q.22 | Functional Line | Accumulated - 10 dBmO | Absolute signal power
Recommendations, | and control sig- | losson 800 Hz level on 800Hz frequen-
vol.l1V,2, of Orange | nalling tests, cy as deviation(dB)
book except for signal from 800 Hz power
BUSY absolute level nominal
value in the switching
point with deviation
sign indication
Gain with fre - 10 dBmO | Absolute signal power
guency variation level on 400,800, 2800
on 400, 800, Hz frequencies as devia-
2800 Hz tion absolute power le-
vel, measured on frequ-
ency of 800Hz with
deviation sign indication
Psophomet- | Absolute level of pso-
rical noise | phometria noise concer-
ning zero level, dBmOP
N3 Fulfills CCITT | Functiona line | Overhall loss on 0dBO Absolute value
Recommendations | and control | 800 Hz gain with Absolute value
Q.22,vol.IV signalling frequency  vari-
ation on 400,
800, 2800 Hz
1, of Green book tests,except  of | Psophometrical Complaine with
signal BUSY noise tolerances
N4 Does not fulfil | Functional line | Overall losson |0  dBmO | Compliance with or
CCITT Recommen- | and control | 800 Hz tolerances
dations is used | signalingtests | Psophometrical | - 10 dBmO Compliance with
during channd tests noise tolerances
by ATE-2, 3
N5 Does not fulfil | Line and control
CCITT signalling tests.
Recommendations | Shortened signa-
lling test at ) ) )
CMI absence on
incoming end is
possible
N6 Does not fulfil | Signa  BUSY
CCITT control

Recommendations
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Table 8.2. Characteristics of CMI operating programs, control modes, CMI interacting
and CM| answering parts numbering plan

Outgoing CMI out- Control modes | Damaged |Controlledncomingincoming Answering| Control | Incoming
exchange going |provided by outgoing| channel changenelsexchanggexchangg CMI name | program N, | exchange
type | exchange blocking |signalling| type |CMI type(ANSWER)|provided by| CMI ans-
type in System outgoing | wering part
cycle CMI numbers
1 2 3 6 7 8 9 10 11 12
AMTC-8,CMI pro- - onefrequ AMTC8 |AKHMAD ANSWER | 2 443
QE ASN AMTCKD |vides ency * ANSWER | 5 449
or AMTCHO |[AKMAD ANSWER | 2 443
AKIAD AMTCHS ATME-1 ANSWER |5 449
AMTC-6 ATMEB 35 442
AMTC-7 ATME-1 R 3 442
ANSWER | 5 449
AMICI0 program |ATMEB 3 442
ANSWER | 5 449
two AMTC- |ATIKA |AIIKA-YB 4.5 441
frequency 2,3
AMTC- ATIKA  [pro- provides [two AMTC-8 AKMAD* ANSWER | 4.5 441
2,3 vides frequency AMTCO AKMAD ANSWER | 4.5 441
AMTCS |ATIKA  |ATIKAYB 4.5 441
AMTC-6
AMTC-7 ATMEVT R 4.5 441
AMTCI0 |ATIKA  |ATIKAYB* 4.5 441
AMT | ATME-1 pro- - one frequ |AMTC-78 ANSWER | 3.5 442
C-5,6 vides ency AMTC9
two AMTCH ANSWER | 35 442
frequency AMTC6 ATME-1 ATMEB 35 442
AMTC-7
AMIC10 ATMEIN R 35 442
program |ATME-B 35 442
two AMTC23ATME-1 |ATMEB* 35 442
frequency
AMTC-7, ATME-2 pro- - onefrequ |AMTC-7 |ATME2 ANSWER 25 -
QE ASN vides ency
ATME-IN | -"- - one frequ |AMTC8 |AKMAD ANSWER 3 442
ency * ANSWER 5 449
AMTCO |[AKMAD ANSWER 3 442
ANSWER 5 449
two AMTCH ATME-1 ATMEB 35 442
frequency IAMTC-6
AMTC-7 ATME-1 R 3 442
ANSWER 5 449
AMIC-10 program |ATMEB 3 442
ANSWER 5 449
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Table 8.2. (cont.)
2 3

1. ATIKA-YB*, AIIKA-YB** u ATME-B* - and ATME-B - the equipment,

adjusted for operation in the indicated exchanges.

2. The combination 14 is used as AMTC-5 — 10 exchanges outgoing to CMI.
3. The use of number ABC 89 is possible in the frequently used exchanges during

channels control by ATME program.

1 4 5 7 8 9 10 11 12
ATMC- | exchange| pro- | provi- | provi onefrequ |AMTC8 JAKMAD ANSWER 3 442
10, software |vides| des | -des ency * ANSWER 5 449
QEASN | and AMTCO |AKMAD ANSWER 3 442

hardware ANSWER 5 449
facilities two AMTCSH ATME-1 |ATMEB 35 442
frequency IAMTC-6
AMTC-7 ATME-1 R 3 442
ANSWER 5 449
IAMTC10 pprogram |ATMEB 3 442
ANSWER 5 449
two AMICZ23 ATTKAYB™ 4 441
frequency
Theex- [CMI of dl onefrequ @l types (CMI is (BUSY 440
changes types or ency of excha-not used signal
of all ty- isoftware- nges at control)
pes at in-|hardware two interacti-
teraction facilities frequency on with
with cro- crossbar
Sssbar ex- exchang
changes
Notes:
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Prog- Type of test Transmission Transmitted M easurements
ram measurement and | signal measure | result presentation
control ment level
1 2 3 4 5
N1 Functional line and control Overal loss -10dBnO or | Compliance with
signalling test,including the | (attenuation) measu- 0dBmO standard tolerances
REPEATED CALL and rement on 800 Hz
BUSY signals Psophometric noise Compliance with
measurement standard tolerances
N2 Functional line and control Accumulated loss | - 10dBmO or | Compliance with
signalling test,including the | (attenuation) mea- 0dBmO standard tolerances
REPEATED CALL and surement on 800 Hz
BUSY signals
N3 Functional line and control | Speech path control
signalling test,including the | for frequence signal . .
REPEATED CALL and transmission
BUSY signals
N4 Line and control signalling | Speech path control
functional tests for frequence signa . .
(till RELEASE) transmission
N5 Route operation quality - - -
control
N6 Functional tests of Recelving pathat  [-10dBmO (425Hz) Absolute values
SUBSCRIBER IS FREE, tenuation control -7,3dBmO (700
ANSWER signals and 900 Hz)
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Table 8.4. CMI list the various exchanges TTL control and the controls provided by them

ATE MCI typein ATE | MCl typein CO Type of connectionto TTL Numbers of
Type (russian abr.) (russian abr.) programs,
provided by CMI
AMTC-7, 10 CMI AMTCKD or AO-ATICJT | Connectionto TTL assig- 1,234
AKHUAD with ATICJI ned in cycle or on the
program ATICJI demand
term. trunk TT
AMTC-2, 3 ATICJI term. trunk AO-ATICJT | Connectionto TTL assig- 1,23
TT ned or on the demand
AMTC-5 ATME any AO-ATC Connectionto TTL
assigned
AMTC-6 TPT CA Connectiontothe TTL
TVP CA bunch arbitrary line
ATME any AO-ATC | Connectiontothe TTL
assigned
AMTC-7 ATME any AO-ATC | Connectiontothe TTL 1,234
assigned
ATME 2VF AO-ATICII Connectiontothe TTL
assigned in cycleor on
demand

8.7.6.7. The line and control signaling and the bidirectional transmission
characteristics, namely overall loss (attenuation) and the psophometrical noise voltage are
verified during the OTL control. For the analog-digital transmission systems the summary
distortion (including the quantization noise) should be additionally controlled.

8.7.6.8. The transmission parameters norms are ingtituted in accordance with the
operational norms for the given OTL direction.

8.7.6.9. Automatic CMI or CO and tandems software-hardware facilities fulfill OTL
control by the programs N:1 and N:2.

8.7.6.10. The answerback device of ATE or software-hardware facilities of ATE
provide the OTL control by the programs 1, 2, 3. The program N3 is purposed for OTL
verification with the manual test instrumentation. The program characteristics are in the table
8.5.
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Table 8.5. CMI programs for OTL control characteristics

Test program Type of test Measurement and control | Measrements results
transmission dei livery
1 2 3 4
N1 Functional line and control | Overall loss (attenuation) | Compliance with
signalling test measurement standards
Psophometrical noise Compliance with
measurement standards
N2 Functional line and control | Speech path control by
signalling test means of frequency trans
mission estimation
Functional signalling test
N3 during OTL control by the - -
manual imeans

8.7.6.11. The control by means of manual measurements of CO and tandems and the
OTL controls is, implemented by means of the control sets, used in addition to the OTL
control by the automatic CMI.

Notes:

1. The automatic CMI for OTL control is not available now.

2. The BB"-7, Bh"-10, exchanges for the manual OTL control require the special
software development.

8.7.7. The trunks control.

8.7.7.1. The trunks control is implemented by means of CMI, set in CO and it depends
on CO type.

8.7.7.2. The trunks, outgoing from the step-by-step system CO should be controlled by
means of special facilities and of the answerback device, set in CO.

8.7.7.3. The equipment operation is firmware controlled and provides the control of:
line signals

control signals

700 Hz signal frequency both-way transmission control.

8.7.7.4. The trunks outgoing from urban crossbar CO1 are verified by means of semi-
automatic special equipment intefaced with the answerback device. This equipment provides
automatic one-way lines control, but it requires manual switching from one direction to
another. On the crossbar CO the automatic sets and trunks efficiency control by the holding
time measurements should be provided.
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9. NETWORK MANAGEMENT SYSTEM

9.1. Management system of intrazone, local and toll telephone networks should provide
optimum service quality during failures and congestions by effective application of all
telephone network facilities.

9.2. Management system of local, intrazone and toll telephone networks should be
designed considering principles of networks construction.

9.3. Toll and intrazone network munagement should be performed by:

main management center of atoll telephone network (I'L{YMC);

territory management and control centers of atoll telephone network (TLIKY);
zone management centers,

9.4. THYMC management of national toll telephone network should be based on
information about service quality rate variationsin:

- LSR groups between ASNs,

- LSR groups from ASNI to ASNII or ATE;

- LSR groups from ATE to ASNII or ASNI;

- AR groups from ATE to "other" ASNI;

- centralized (group) devices of ASN or terminal tranzit ATES and also on information
about total conditions of ASNI, ASNII and terminal tranzit and terminal ATES.

The information specified is transmitted to Beidox from TIIKY.

9.5. XKemd should manage a toll network within specifeed territory by T'lITYMC
instructions and aso by information about occurrence and cessation of service quality
variancesin:

- LSR groups and individual large DR groups within own territory;

- centralized (group) control devices of ASNI, ASNII and ATE within own territory;

- exchanges and nodes of own territory.

Information on ASNI, ASNII, terminal-transit ATEs and routes involved is direct
transmitted to TIIKY from ASNI, ASNII and termina-tranzit ATES. Information on the states
of ATEs and routes involved is transmitted to TIIKY from zone management center (ZMS)
(ATE) of own territory. TIIKY should be organized on every territory served by ASNI or
termina-transit ATE.

9.6. ZMC should manage the telephone network of its own zone by information based
on occurrence and cessation of service quality rate variancesin:

- channel groups and lines of intrazone networks;

- large DR and IAR of toll networks,

- centralized (group) control devices of own territory, ATE;
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- ATEs of own zone on the whole.

ZMC should be organized at ATEs of regional (territory republic) centers. In case of
several ATEs being avialable inregional (territory, republic) center, ZMC is organized at one
them.

Prior to ZMC organization passible volume of its functions could be carried out by
technicians of ATE.

9.7. Management system should include:

- sub-system for control of call handling quality and state (availability) of exchanes and
nodes;

- sub-system for transmission of information displayed by exchanges-and nodes,

- sub-system for transmission of information displayed by exchanges and nodes to
network management centers and transmission of network management instructions;

- sub-system for network state indication in management centers;

- sub-system for network state analysis and forming of network management
instructions;

- sub-system for network management instructions implementation.

9.8. Sub-system for control of call handling quality and state (availability) of exchanges
and nodes provides for state monitoring of the following controlled equipment:

- exchanges and nodes on the whole;

- centralized (group) equipment of exchanges and nodes;

- outgoing routes included into exchanges and nodes.

9.9. Sub-system for transmission of information displayed by exchanges and nodes to
network management centers and transmission of network management instructions provides
for automatic transmission of network state information to network management centers and
both automatic and semi-automatic operator-assisted transmission of directive commands to
lower rank control centers.

9.9.1. Data on network state and network management instructions is transmitted:

- at TIHYMC-TLKY spans-by dedicated non-circuit-switched telephone channels (with
backup). Toll telephone network is used as additional backup;

- at THKY-ZMC spans of own zone - by dedicated non-circuit switched telephone
channels.

National Telephone network is used as a backup.

9.9.2. Taking into consideration the importance of network state information, it has
priority for transmission via national automatic switched telephone network using al its
opportunities.
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9.9.3. For information transmission between management centers these are assigned
numbers of the type ABC or ABC8x.

9.9.4 For controlled equipment identification in management centers the latter should
receive from exchanges and nodes information of the type ABCD MNKE, where:

- ABC isthe code of forwarding exchange (node) zone,

- D isthe number of forwarding exchange of the zone,

- MNKKE isthe controlled equipment number.

9.10. Indication of management results to management centers personnel is carried out
by indication sub-sustem including:

- indication panels;

- displays,

- printers.

9.10.1 Indication panel shows KO states infomation of the type: standard, non-standard
1, non-standard 2.

9.10.2 Displays and printers are intended for detailed information on controlled entity
states.

9.10.3. Possibility of additional displayed and printed information acquisition is
provided.

9.11. Management centers should select control methods and provide directive
instructions based on network state analysis.

9.11.1 Network state analysis and generation of commands for network management
could be automatic (supported by computer) or semiautomatic. In case of semi-automatic
version network management is performed by commands pre-developed by management
center personnel and stored in comuter memory.

9.11.2. Different methods of network and traffic flows management could be used
depending on the network state.

9.11.3. Toll telephone network management could be performed by:

- changing channel groups capacities;
- forming new direct routes and bypasses.

9.11.4 Management of network traffic flows could be performed by:
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- incoming traffic limiting;
- redirection of traffic.

9.12. The system for network management comands execution consists of devices
designed for commands execution and located at exchanges and nodes.

Note: At program controlled eschanges and nodes directive commands could be
software-based.

9.12.1 Network management commands could be executed, using either automatic or
semi-automatic (operator-assisted) method.

9.12.2. In management centers documentation should be provided both for control data
and network management commands.

9.13. The centers should be equipped with approrriate hardware to execute network
management functions.

9.13.1. Off-line equipment should be used for ZMC organized at program controlled
terminal exchanges and for TLIKY and Beidosx, as well.

9.13.2. Engineering facilities of ZMS organized at terminal step-by-step and crossbar
ATEs should be (both with engineering facilities of automated system for ATE equipment
maintenance) integral computer - based system (I1CS).

9.13.3. ICS should be based on modern microprocessor-based systems and computers
with adequate set of peripherals for data acquisition, storage and output and it should have
faci- lities for data transmission by telephone channels.

9.13.4. In case, when a zone has severa ATEs, EAK of the zone center should be
located at one of them and equipment of automated groups installed at other exchanges of the
zone should interconnect with ZMC ICS at the level of data exchange in the form of data,
transmitted by dedicated telephone channel.

9.13.5. Off-line equipment of ZMC Xsud and sridox should be based on computer
facilities consisting of equipment for data storage, output and transmission by communication

channels.

9.13.6. Off-line integral equipment of automated toll network managenent system
should perform round-the-clock operation in real time.

9.14. Network management centers should also provide monitoring for:
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- network operation;
- Telephone network organization;
- traffic, damage of circuits.

9.15. Toll network management centers should receive data from primary network
management centers. Interaction between management systems is provided for:

- organization of channel groups along tel ephone network routes;

- control of satellite communication channels to be used in different directions during
twenty-four hours (according schedule or secondary tel ephone network record);

- control of circuit switching at ASN failure;

- transmission of required documentation to management centers.

9.16. Function of local telephone network management are assigned to O&M center.
These functions should be implemented in accordance with CCITT Recommendation Q.506.

9.16.1 Management of Subscriber Line Connection.

O&M operator should have the following possibilities:

- enter, change or eiminate additional services provided by the right of subscriber;
- form a new subscriber line or group of subscriber lines;

- add one or more subscriber lines to a group;

- switch-off one more subscriber lines;

- inquire for the list of subscriber lines with specified characteristics,

- search free telephone and hardware numbers;

- inquire for the list of installed telephone or hardware numbers.

9.16.2 Management of Equipment State and Usage.

9.16.2.1 Directives for trunk group management should allow:

- group formation;

- group elimination;

- group characteristic modification (signalling type, thresholds of electrical
characteristics during tests, ets).

- adding or elimination of aline in the group;

- printing out a group characteristics and list of itslines;

- printing out the name of a group to which belongs the line with specified hardware
number.

9.16.2.2 For the purpose of PCM paths management the following directives should be
provided for ATCD:

- PCM path announcement (specified switching network input and path type matching);

- PCM path elimination;
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PCM path switching from one network input to another.

9.16.3 Management of Call Handling Data.

Call handling data management should provode:

- modification of data used for charging;

- route formation (for outgoing calls);

- route elimination;

- bypass list modification;

- modification out specified route characteristics,

- change of restrictions for calls incoming to direct route or bypass (applied to eliminate
network congestions).

9.16.4. State Management of CO Control Computer system (CCS).

9.16.4.1. System management directives should allow:

- inquire of two CCS half-systems state;

- inquire of CCS half-systems state change;

- system's slow restart control;

- update class priorities allocation by standard CCS peripherals,
- control CCS magnetic tape carriers.

9.16.4.2. O&M Center operator should be allowed:

- to specify time integral and period of summarized hourly output;

- to control summerized hourly output storage into repository;

- to specify list of time measurements for dedicated groups, routes;

- to control time measurements and their storage into repository;

- to control visualization thresholds of time measurements;

- to control measurements, periodic and random errors calendar (in response to
inguiries, the calendar records, haracteristics, initial function parameters of required work and
time of start-up).

9.17 Loca, intrazone and toll telephone networks management system should be
computer-based.

Control and indication system should be primarely computerized.

Information required for toll telephone network management is originally transmitted
by dedicated telegraph channels in the form of data with low bit rate and control commands
are pre-developped by management centers stuff.
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10. PRINCIPLES OF CALL CONTROL

10.1 In Automatic switched nationa telephone network telephone circuits and lines
switched mode is used.

10.2 Call control system is designed for distribution of calls over circuits and lines of
the network in accordance with recommended handling system taking into account commands
from network management centers.

Generdly, static controlling principle, providing prearranged ordered of routs selection,
is recommended for the second stage of development.

10.3 Call set up in toll and intrazone networks is controlled portion by portion, i.e, at
every exchange or tandem, where the call is processed, digits of a toll (zone) number are
analysed and one of possible routes to the exchange of destination is selected.

A toll cal set up over aternative routes is performed through a single ATE both of
incoming and outgoing zones and no more than two tandems of the same class.

10.3.1 The call controlling system of atoll network should provide calls distribution:

at outgoing ATE - by one of 5 possible routes in the following order: over one direct
route to the exchange of destination and over two aternative routes to ASNII and ASNI of the
territory of destination and by two LSRs to its own and adjacent ASN beginning with
optimum LSR,;

at outgoing ASNI by two possible routes. over LSR to own and adjacent ASNI of the
exchange of destination beginning with optimum LSR;

at outgoing ASNII - by 3 possible routes in the following order: over two by-passes to
ASNII and ASNI of the territory of destination and over LSR to own ASNI;

at incoming ASNI or ASNII -over LSR to the exchange of destination.

Note: When LSR channel group is divided into two sub-groups (microwave, cable two
frequency of high efficiency, one frequency, CCS -for high quality) high usage sub-group
should be primary selected and the sub-group of high quality afterwards.

10.3.2. The system for call set up control in intrazone network having alternative routs
(with several ATEs available within the zone) should provide the following call distribution:

at outgoing ATE - by two possible routes in the following order:

over direct route to local network of distination,

over LSR to other ATE of the zone,

at incoming ATE-by LSR to local network of destination.

10.3.3. At exchanges and tandems route selection is performed in the following way:
- in outgoing terminal or transit toll communication - by one,two,three or primary five
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digits of atoll number;

- in incoming toll communication - by primary five or six digits of atoll number;

- in zone communication - by intrazone routing digit and primary two or three digits of
a zone number;

- in outgoing international communication-by routing digits of output to international
network ("10", "15","19") or by atoll code of a gateway;

- in communication with service exchanges -by primary five digits (toll communication)
or primary three digits (intrazone communication);

- in subscriber -to-ATE/OTL services communication -by two-digit number of the
services.

Note: In AMTC-1,2,3-route selection is performed for outgoing communication by
primary three digits of atoll number;

in AMTC-2,3 incoming communication- by reduced zone code ("1") and primary two,
three digits of a zone number.

10.3.4. Information received and transmitted by exchanges and tandems of QE,E-types
for call controlling in toll, intrazone and international communication is listed in Tables 10.1
and 10.2.

10.3.5. Call handling priorities at semi-electronic and electronic systems ASN and ATE
(TTE) arelisted in Tables 10.3 and 10.4.

10.4. Call set up controlling in local telephone networks could be performed as follows:

- by portions, when the network exchanges and tandems are stand-alone controlled so as
every exchange or tandem processing a call analyses received digits of a subscriber number
and selects a possible route to the exchange of destination;

- by centralised control when possible route selection based on received information
about calling and called slave exchanges (sub-exchanges) is performed by master controlling
exchange;

- by combined control, when set up of a call involves more than one master controlling
exchanges or slave, master and stand alone controlled exchanges.

10.4.1. If outgoing exchange is a step-by-step one the call is set up at every portion in
accordance with respective number of digits dialled by subscriber.

10.4.2. When a calling exchange is based on crossbar, semi-electronic or electronic
equipment, the call is set up after full number dialing.

Note: UTNs based on mixed switching equipment (SS, CB QE, E exchanges start
transmission of information about tel ephone number from calling QE, E CO after reception of
adeguate number of digits required for identification of SS CO number.



35

10.4.3. In networks without aternative routs, any call has only one route and every
exchange or tandem processing a call selects the part of this route exclusively by respective
digits of the subscriber number. When bypasses or route selection are available static control
is used.

10.4.4. Release (disconnection) system.

10.4.4.1. In communication within UTN or RTN and between UTN and RTN,
disconnection is provided with one-party release, that is, al equipment involved in connection
should be cleared after release of either party. Moreover, UTN should provide possibility of
malicious calls detection with ANI equipment.

Note: After release of the called subscriber transition to pre-answer mode of called
subscriber speech pathsis allowed with transmission of BUSY tone to the calling subscriber.

10.4.4.2. In urban exchanges having no ANI equipment or some other equipment for
malicious calls detection possibility should be provided for transition to operation with the
call holding before the called subscriber release (called and calling subscriber rel ease system)
by software or bridges in terminal calling equipment.

10.4.4.3. In pre-answer mode forced speech path equipment release from terminal
calling exchange should be provided. Holding time of the forced release should be about 10-
20 minutes with possibility of manual or program switch off.

10.4.4.4. In communication from ATE over TTL speech path equipment release should
be performed only by signal from ATE and provided at any call stage.

10.4.4.5. UTN speech path equipment should provide simultaneous operation with
equipment operating by either one-part release system or with equipment holding prior to the
called subscriber answer.

The same requirement applies to ATE equipment interconnected with UTN by OTL.

10.4.4.6. In communication by OTL towards ATE CO speech path equipment is cleared
either by system adopted for local communication equipment or by one-part release system.

10.4.4.7. In locad communication, after subscriber release, subscriber line should
disconnect independently from the second party involved in the call.

10.5. Further on, the network may use dynamic control that selects optimum distribution
scheme for traffic flows in different network states.

Integral dynamic control method may be used for total network and different control
methods - for particular network portions (local, intrazone, toll networks).
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Dynamic control of traffic flows would be introduced together with implementation of
software controlled exchanges and nodes and CCS signalling system.

Table 10.1 Information Received by ATE, ASN (TTE) of the QE,E type

Calling exchange, Number of Information Notes
node received
information
1 2 3 4
CO (node) CsNsABCasx5
CB, SS 1 CsNsABCOasx4
with ANI CsNsSABC00aBx3
2 CsNs2aBx5
3 CsNs10Ne MH
4 CsNs19L
5 CsNsl1+14 not transmitted
6 CsNSABCS8x from long-distance
7 CsNsl16 pay-phones
8 CsNsl7
CO (node) ABCasx5CsNsEd
QE E 9 ABCO0aBx4 CsNsEd
ABCO00aBx3 CsNsEd
10 2aBx5CsNsEd
11 10Nint CsNsEd
12 19L CsNsEd
13 11+14 CsNsEd
14 ABC8x CsNsEd
15 16 CsNsEd
16 17 CsNsEd
CO (node) CB SS
with the own ABCasx5Ns
number di aling 17 ABCOaBx4Ns
ABCO0OaBx3Ns
18 2aBxbNs
ATE QE,E of other CcSesABCasx5Ed
zones; QE,E ASN 19 CcSesABCasx4Ed
CcSesABCasx3Ed
20 CcSesABCOx1xx(x)Ed
21 CcSesABC8xEd
22 CcC»r10NintEd
23 CcSesl19LEd
24 CcSes15Ccol 81 Ed
CcSes15Ccol 82 Ed
CcSes15Ccol 83xxx Ed
25 CcSesA4x Ed
26 CcSesABC89 Ed
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1 2 3 4
AMTC-5,6 CcABCasx5Ed Operation over
of other zones 27 CcABCasx4Ed channelswith

CcABCasx3Ed one-frequency
28 CcABCOx 1xx(x) Ed signalling
29 CcABC8xEd
30 Ccl1ONintEd
31 Ccl9LEd
32 Cc15CcoL 81Ed
Cc15CcoL 82 Ed
Cc15Cc083xxx Ed
33 Cc44xEd
34 CcABCS89Ed
AMTC-2,3,5,6 ABC - aBxb5 Operation over
of other zones 35 ABC - aBx4 channelswith
ABC - aBx3 two-frequency
36 | - aBx5 signalling
37 ABC - Ox1xx(x)
338 | - Ox1xx(x)
39 ABC - 8x
40 | - 8x
41 ABC* - 10 Nint
42 ABC* - 19L
43 ABC* - 15CcolL 81 Ed
ABC* - 15CcolL 82 Ed
ABC* - 15CcolL 83xxxEd
44 44x
QE,EATEof own |45 CcSes2asx5Ed
zone 46 CcSes20x1xxxEd
47 CcSes?28xEd
48 CcSesA4x Ed
49 CcSes?289Ed
AMTC-5, 6 of own | 50 Cc2aBx5Ed Operation over
zone 51 Cc20x 1xxxEd channelswith
52 Cc28xEd one-frequency
53 CcA4xEd signalling
54 Cc289Ed
AMTC-5, 6 of own | 55 | - aBx5 Operation over
zone 56 | - Ox1xxx channelswith
57 | - 8x two-frequency
58 44x signalling
59 | -89
AMTC-2, 30of own | 60 Bx5
Zzone 61 44x
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1 2 3 4
operator position CcABCasx5Ed Channels from
ATE district center | 62 CcABCasx4Ed district center one-

CcABCasx3Ed frequency
63 CcABCOx 1xx(x)Ed signalling
64 CcABC8xEd
65 Cc2aBx5bEd
66 Cc20x1xxxEd
67 Cc28xEd
district center ABC - aBxb Channels from
operator position 68 ABC - apx4 district center two-
ABC - aBx3 frequency
69 ABC - 01xx(x) signalling
70 ABC - 8x
71 | - aBxb
72 | - Ox1xxx
73 | - 8x
operator position CcABCasx5Ed
of international 74 CcABCasx4 Ed
service CcABCasx3 Ed
75 CcABCOx1x(x) Ed
76 Cc2aBx5 Ed
77 Cc20x1xxx Ed
78 Ccl1ONintEd
79 Ccl19L Ed
80 Cc15CcoL 81 Ed
Cc15CcolL 82 Ed
Cc15CcolL 83xxx Ed
COtrunk of speci | 81 ABCOx1xx(x)
fied ATE 82 20x 1xx(x)
(ASN)
ATE of crued ATE | 83 CcSesA4x Ed
(ASN) 84 CcSesABC89Ed
85 of QE,E, CcSes?89 Ed
Notes:
1. x3, x4, x5 ae three,, four-, five digit loca numbers respectively

(X3=XXX, X4=XXX, X5=XXX).

2. Telephone priority information received-from ANI is converted by ATE asfollows.

Cs Cc
1,2,3,45,6,78 - 13
4 11

For Cs 3:9, output to toll and intrazone networks is forbidden.

3. Cdlls arriving to the exchange without priority information (from AMTC-1,2,3,
operator position) are assigned Cc14 - " non-priority semi-automatic call”.



Table 10.2 Information Transmitted from ATE and ASN of QE, E type
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Called Numbers of Information Notes
exchange, node Information Received from Calling
Exchange, Node
(Table 10.1)
1 2 3 4
CO, node aBx5
CB, SS Bx5 2,10, 18, 19, 27, 36,
x5 45, 50, 55, 60, 65, 71,76
CO, node QE, E | aBx5Cc
Bx5 Cc
x5 Cc
QE, EATE of CcSesABCasx5Ed 1,9 17,19, 27, 35,
other zones QE, | ccSesABCasx4Ed 62, 68, 74
EASN CcSesABCasx3Ed
CcSesABCOx1xx(x)Ed | 20, 28, 37, 63, 69, 75, 81
CcSesABC8xEd 6, 14, 21, 29, 39, 64, 70
CcSes10NintEd 3,11, 22,30,41, 78
CcSesl19LEd 4,12,23,31,42, 79
CcSes15CcolL 81Ed 24, 32, 43, 80
CcSes15CcolL 82Ed
CcSes15CcolL 83xxxEd
CcSesd4xEd 83
AMTC-5,6 CcABCasx5Ed 1,917, 19, Operation over
(TTE) of other CcABCasx4Ed 27, 35, 62, 68, channels with
20Nes CcABCarx3Ed 74 gger:;rﬁﬂ;ency
CcABCOx1xx(x)Ed 20, 28, 37, 63, 69, 75, 81
AMTC-5,6 CcABC8xEd 6, 14, 21, 29, 39, 64, 70 Operation over
Cc1ONintEd 3,11, 22, 30, 41, 78 channels with
Cc19LEd 4,12, 23,31, 42, 79 ;ger:;rﬁﬂ;ency
CcSes15CcolL 81Ed
CcSes15Ccol 82Ed 24, 32, 43, 80
CcSes15CcolL 83xxxEd
Cc44xEd 83
CcABCB89Ed 26, 34, 84
AMTC-2,356 |I-aBx5 1,9, 17,19, 27, 35, 62, Operation over
of other zones | - apx4 68, 74 channels with
| - aBx3 ;V\é?];rlﬁ;ency
| - Ox1xx(x) 20, 28, 37, 63, 69, 75, 81
44x 83
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1 2 3 4
| - 8x 6, 14, 21, 29, 39, 64, 70 towards AMTC-5
| -89 26, 34, 84 towards AMTC-5
district | - Bx5 1,9, 17, 19, 27, 35, 62, 63
automatic | - x5
tandem asTI - x5
asTl - x4
asTI - x3
territory mnT1 - Bx5 1,9, 17, 19, 27, 35, 62, through territorial
automatic mnT1 - x5 68 ASN towards
tandem TasT1 5 district automatic
mnlas - BX tandem
mnTasT1 - x5 64
territory auto- mnTasT1 - x4 1,9, 17,19, 27, 35,62, 68 | through territorial
matic tandem mNTasT1 - x3 automatic_ tandern
towards district
automatic tandem
mnT1 - aBx5 1,9, 17,19, 27, 35, 62, through territorial
mNT1 - apx4 68 automatic tandem
towards ATE
mnT1 - aBx3
QE,EATE of CcSes2asx5Ed 2, 10, 18, 19, 27, 36, 65,
the own zone 71, 76
CcSes20x 1xxxEd 20, 28, 38, 66, 72, 77, 82
CcSes28xEd 6, 14, 39, 67, 73
CcSes44xEd 83
CcSes289Ed 85
AMTC-5,6 of Cc2asx5Ed 2, 10, 18, 19, 27, 36, 65, Operation over
own zone 71, 76 channels with
Cc20x1xxxEd 20, 28, 38, 66, 72, 77, 82 | One-frequency
signalling
Cc28xEd 6, 14, 39, 67, 73
Cc44xEd 83
Cc289Ed 85
AMTC-5,6 of | - aBx5 2, 10, 18, 19, 27, 36, 65, Operation over
own zone 71, 76 channels with
| - Ox1xxX 20, 28, 38, 66, 72, 77, 82 | One-frequency
signalling
| - 8x 6, 14, 39, 67, 73
44x 83
| -89 85
AMTC-2,3 of aBxb5 2, 10, 18, 19, 27, 36, 65,
own zone 71, 76
| - Ox1xx 20, 28, 38, 66, 72, 77, 82

44x

83
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1 2 3
ServiceCOof | x1xxx 20, 28, 37, 38, 46, 51, 56,
specified ATE, 66, 72
ASN QE, E
International Ccl10NemuEd 3,4,11, 12,

Exe'erf’hone Cc19LEd 22.23. 24
change Ccl5KeL 81, 30, 31, 3241, 42, 43, 78,
82(83xxx) 79, 80
Notes:

1. mn-information for territorial automatic tandem stages control, the information is
formed at specified ATE(ASN)

2. T-1-2stime delay added to interdigit time at specified ATE (ASN).



Table 10.3 ASN Identification of Call Priorities
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Input Output Exchange
exchange | priority TTE**(5,6), AMTC-5-10| AMTC**-7-10, | AMTC-1,2,3| operator
AMTC**-5,6 ASN, UATCKD* position
1 2 3 4 5 6 7
TTE*(56) |Cc.in. [1112 1314 1314 1112 1314 1314 1112
Cp n oy Y n oy Iy I
Ccout |1112 1314 13 14 34 1314 - -
AMTC**-56,|Cc.in. 1112 1314 1112 1314 [1112 1314 1112 1314
7,891 neoy n1y n1y noy
1314 1314 1112 1314 [1112 1314 -
AMTC**-7- |Cc.in. |12 34 1112 13141112 1314 |12 34 1112 1314 [1112 1314 |12 34
8910. ASN e e Vo Vo Ve Vo B e e el e Ve e B ko
24U, ’ T m oyl m 1y I T T 2 I | T A% Il
HUATCKD*
1112111213141314/1112 1314 |12 34 1112 1314 |-
AMTC-1, 2,3 [Cc.in. - - - }
regiona cen |cp Y Y Y % -
ter operator | o 14 14 14 ;
position
operator Cc.in. 4(12) 4(12) 4(12)
position Cp I - I - I
Ccout 12 4 -
regional centeqCc. in. 12 14 12 14 12 14 12 14
operator .
position with | neoy Ny neoy ny
pushbutton P
Cc out 14 14 12 14 12 14 - -




Table 10.4 Identification of Call Priorities at Terminal and
Termina-Transit ATE= 7,8,9,10

Input
Exchange | Priority CO AMTC- AMTC**-5,6, AMTC**-7-10, | AMTC- |Operator|
CBCO| CBCS E 5,6,7,8,9,10 TTE**(5,6) ASN, UATCKD* 1,23 position
TTE (5,6)
1 2 3 4 5 6 7 8 9 10
CB CO Cs 4 4 4 4
Cp I - - - I I - I
Cc out - I 3 -
CO Cs 4 1258 |4 1258 (4 1258 4 1258 4 1258 4 1258
—— | —— —— —— N~
Cp - 11 Iy (Il Iy [l Y "1y Iy "1y -
Cc out - 14 14 |11 13 13 13 11 13 -
AMTC-5,6, Cc.in. 11121314111213 1411121314 (11121314 11121314 11121314
M~ A v Y M M M ]
7,8,9,10, Cp - 1 Y (I LY I Y |11 % 1 Y 1 % -
TTE (5,6) Ccout - 141514 1511121314 (13141314 11121314 -
AMTC**-56, |Cc.in. |11 12|13 14 |13 14 |13 14 (1112 1314 1112 1314 11121314 11 12
TTE**(56) |Cp I 1Y 1Y Y I 1Y I Y I Y I
Ccout - - 14 15 (13 14 11112 1314 3 4-1314 - -
AMTC**- Cc.in. |1 23 4|11121314/11121314/11121314 (1234 111213141234 11121314 1234
-7-10, ASN, |Cp (I I Y (Il Y [l (A e e [ A 4 [ 1 S U I A A 1 Iy | | 1l
NATCKD Ccout - - 141514 1511121314 (13141314 123411121314 - -
AMTC-1-3, |Cc.in. - - - - - -
district center )y, - % Iy Y Iy Y Y -
operator
position
wopador [coow | | - | 1 | 14 14 :
position
regional cen- | Cc.in. 12 14 (12 14 (12 14 12 14 12 14 12
ter operator | -
position with kp - I Y (i Y (i Y |11 % 1 Y 1 Y
pus hbutton | g - 15 1512 14j4 14 12 14 -
dialer
operator Cc.in. 4(12) 4(12) 4(12) 4(12)
position Kp I - - - I I - I
Ccout - 12 4 -

Note to tables 10.3 and 10.4:
Calls advancing through more than two nodes of the same class should not be
considered. (See &10.3)
Conventional Signsfor Tables 10.3 and 10.4
* Exchanges of the system closen by service;
** PSTN exchanges and nodes processing calls from the system chosen by service.



11. SERVICE QUALITY RATESFOR CALL HANLDING

11.1. The following service Quality rates are reccomended to calculate quantity of local
and intrazone netw

orks devices, lines, circuits and operator positions for subscribers attendance. The same
rates are applicuble to operating conditions of a network and its spans with standard traffic per
average busy hour for 30 most heavy traffic days of a year (CCITT Recomendation E.500).
The rates specify as well maximum possible |ossa related to devices and circuits non-available
due to internal blockings in switching equipment. At bypasses the same rates are
recommended for calculation of circuits (lines) quantity per LSR span.

Note. To provide adequate call handing quality in conditions of possible individual
spans congestion maximum tolerable unitload of devices (circuit, lines) (no more than 0.8 Erl.
in standard conditions) should be observed simultaneously with the rates specified.
Perspective rates for call handling quality under heavy traffic conditions, determined as traffic
per average busy hour for 5 most heavy traffic days of ayear, are expected in accordance with
CCITT Recomendations.

11.1.1. Call handling quality rates for UTNs are shown in Tables.
11.1. and 11.2. The same rates apply to urban portions of hybrid telefone networks.

Table 11.1. Cal handling quality Rates for Urban Step-by-step and Crossbar Exchanges
and Nodes

Portion of acall Lossrates (in busy hours)
step-by-step crossbar
exchanges exchanges

1.AK-1TU (group selector). 0,005 0,007
2.Between adjacent selection stages inputs in subscri- 0,005 0,005
ber local communication (0,007)*
3.Between adjacent selection stages inputs in outgoing 0,001 0,001
toll communication
4.Between adjacent selection stages inputs during out- 0,001 0,001
put to emergency services (0,002)*
5.Between adjacent selection stages inputs during out- 0,010 0,010
put to non-emergency services
6.AI1 stage communication 0,002

* Allowed only for a single portion of a call in communication with crossbar system
equipment.




Table 11.2. Call Handling Quality Ratesin SPC UTN Exchanges and Nodes

Portion of acall

Loss Rates (in busy hours)

1.Between adjacent exchanges nodes inputs 0,005
2.From subscriber input of calling reference exchange or sub-
exchange with centralized control:
towards other exchanges 0,005
towards emergency services 0,001
towards non-emegency services 0,010
3.From sub-exchange subscriber input with decentralized 0,002
control up to the reference exchange input
4.From the reference exchange input or subexchange of any
typeincluded into it:
in local incoming communication 0,010
in toll incoming communication 0,003

11.1.2. Service quality rates are listed in Tables 11.3 and 11.4 The same rates apply to

rural spans of hybrid networks.

Note. If necessary, implementations of rates, listed in Tables 11.3. and 11.4. may be
provided by restricting external communication of some TO and TrO subscribers. If
implementation of rates requires additional transmission system or cable to be layed, the rates
are allowed to be 1,5 times higher. If actua number of channels available exceeds required
number of channels groups capacity is recommended to be increased to provide 1,5-2 times

reducing of the rates.




Table 11.3. Service Quality Rates for Call Handling in Rural Crossbar Exchanges

Loss rate in busy hours for Exchanges of

Portion of acall the type

ATCK-50/200 ATCK, ATCKY,
ATCK-100/2000

1 2 3
1. AK —IIK 0.020 -
2. AK —register 0.004 -
3. AK — 1 group selector - 0.007
4.Between adjacent selection stages inputs:
output to emergency services - 0.001
output to non-emergency services - 0.010
other types of local communication - 0.005
toll incoming communication - 0.001

5.From outputs of the stage including interoffice
trunks (circuit) towards any route of interoffice
communication:

TO capacity up to 200 lines; 0,300 -

TO capacity up to 900 lines; - 0.020
TO capacity above 900 lines - 0.010
6.Registers selection stage a  incoming 0.004 0.002*

communication
7.3k stage at incoming communication - 0.002

* For registers connected to lines with out backward hold signal transmission, the loss
rate is not specified; in this case, standard register selection scheme-5 registers for 20 sets of
line equipment is used.

Table 11.4. Service Quality Rates for Call Handling SPC Rural Exchanges.

Portion of acall Loss rate in busy hours)
1.Intraoffice communication 0,20
2.From BCJI (BBJI) output up to the called subscriber line 0,005
(incoming communication)
3.From CO calling output towards other CO(outgoing or transit 0,010- 0,030 *

communication)

4.From CO calling output towards communication within a
single community:

to emergency services 0,001
to non-emergency services 0,010
to PABX inlocal communication 0,005
to PABX in toll communication 0,001

* Depends on TO capacity in accordance with item 5 of Table 11.3.




11.1.3. Service quality rates in intrazone network spans are listed in Table 11.5.

Table 11.5. Service Quality Rates for Intrazone Network Spans

Lossrate at busy hours
Portion or stage of acall A town Rura Towns of aregion
with ATE district

1. Output to ATE over direct OTL group 0.005 0.010 0.010

(0.007) (0.012) (0.012)
2. Output to CKA 0.003 0.003 0.003

(0.005) (0.005) (0.005)
3. Transit in CKI 0.002 0.010 0.010
4. ATE-TITT 0.002 - 0.010
5. ATE-CO (without TITT) 0.002 - 0.010
6. ATE-CO (SSN) - 0.010 -

Note. Values given in brackets apply to connection with Intermediate register. At LSR
ATE-ATE and ZTN-ATE portions of intrazone network 0,01 |oss rate is recommended.

11.1.4. Systems included into system telephone networks and providing inquiry,
recording, emergency and additional services can handle calls with losses or limited waiting
time.

Quantity of equipment and operators in any system of the type should be calculated so
that the share of traffic created by calls on waiting shouldn't exceed 3% of the total traffic
handled by the system; moreover,if the handled traffic should increases by 20% versus
nominal, intencity of call arivals to calling system should not increase more than 40% (taking
into account repeated calls flow intensity).

11.2. For calculation of devices and channels quantity in a toll telephone network the
following service quality rates are recommended.

11.2.1. Service quality for toll channels is determined by loss probability for a single
LSR portion that equals 0,01.

11.2.2. Different priority-depended methods of call handling are used in PSTN.
11.2.2.1. Cadls with priority 1 are handled by limited waiting system with absolute
priority of handling and queing. The system recommended provides priority 1 calls handling

without loss and waiting at 20% increase of traffic.

11.2.2.2. Both 2 and 3 priority calls are handled by limited waiting system with relative



priority. Queing of waiting calls is done in accordance with respective priority.

The system recommended provides both 2 and 3 priorities handling with loss probability
less than 0.01 at 20% increase of traffic.

Herein, average waiting time of waiting or any other call ist0<5s, t<1s.

11.2.2.3. 4 priority calls are handled by system with osses. Loss rate probability per
portion is LSR-0,01.

11.2.3. Quality service rates for ATE and ASN are determined by quality service of
other devices. Service quality rates recommended for devices of different types are described
in relevant methodics. Loss probability both in ATE and ASN is determined by loss rate of
these exchanges switching networks. Loss rate for switching networks AMTC-5,6,7; QE ASN
and AMTC-2,3is 10, up to 2,223 and 0,007, respectively.

11.3. Calculated cumulative loss from subscriber to subscriber due to busy lines,
channels and interfaces should not exceed:

in UTN subscribers communication -0,03 (in communication

with suburbs and PABX subscribers-0,04);

in RTN subscibers communication-0,12;

in intrazone communication-0,03-0,13;

in toll communication-0,1 (for UTN subscribers).

11.4. A quota of uncompleted calls due to busy subscriber lines and non-answeres of
called subscribers should be as follows:

for busy subscriber lines-0,2-0,3;

for non-answers of called subscribers 0,12-0,15.

The quota of calls uncompleted due to subscribers and technical mistakes should not
exceed:

for local communication 0,05-0,1;

for toll and intrazone communications 0,10-0,15.

Therefore, the quota of completed callsis:

for local communication 0,5-0,6 (or number of calls per

conversation is 1,6-2);

for intrazone communication 0,4-0,5 (number of calsis 2-2,5);

for toll communication 0,4 (for UTN subscribers, number of callsis 2,5);

11.7 Time of Connection

Time of connection is determined by duration of time interval between the moments of
dialling finish and starting of aringing tone or busy signal.

Time of connection consists of technical time (time of CO, ATE and ASN operation)
plus time of waiting for devices or channels to be released, calculated for any call at respective
devices and network sections.



11.7.1. Connection time in local networks designed for step-by-step exchanges actually
equals to zero since the call completion process is finished simultaneously with the end of
dialling. For crossbhar exchanges in intrastation and interstation communications with same
type exchanges, connection time is 2-2,5s depending both on number of digits in the network
numbering and quantity of selection stages. During call set up between cross-bar and step-by-
step exchanges average time of connection is 0,5s. For SPC exchanges time of connection is
near 0,5 s within the exchange and about 3s within urban network. For rural crossbar
exchanges of the type ATCK-50/200 and ATCK -50/200M time of connection is about 0,5 s.

For ATCK-100/200 with skeleton connection and single group selection stage time of
connection is 2s. Average time of connection between RTN subscribers via three crossbar
system transit nodes (one CO and two TE) is 6s.

Note. Time of call set up includes handling delays due to waiting in control devices of
exchanges with centralized control. Rates for such delay characteristics are determined in
methodics or instruc tions on equipment volume calculations for design of exchanges of
particular type.

11.7.2. In toll networks average time of call set up for terminal communication of
exchanges of different typesis 4 - 17s. In multifrequency transmission of numeral data time of
connection depends on number of transits and should not exceed 4 - 11s for every link.
Average time of connection for waiting callsin communication via 4 transitsis 30s.

11.8. Quality rates for calculations of operator positions (inquiry, recording, toll).
P(>t)<=0,1 where
t - istolerable time for operator answer (t=15s).



12. PRINCIPLES OF INTERCONNECTION WITH OTHER TELEPHONE
COMMUNICATION SYSTEMS

12.1. Principles of inter connection with PTT exchanges and networks.

12.1.1. PTT telephone networks having access to the national network should meet
terms and conditions for UATS facilities and circuits and ability to connect to PSTN in
accordance with instructions set forth in "Common Requirements for PTT Networks
Compliance with National UATS Networks'.

12.1.2. PTT exchanges interconnection with national network should be made at local
telephone networks level.
PABX can could be used as PTT exchangesin local networks.

12.1.2.1. Automatic and manua PBX should be connected to UTN via CO or instead of
CO a RTN - to TrO or CO and aso vto TOs that have direct connection to CO, should have
more than one route and provide transit (e.g., ATCK type-100/2000, ATCKD3-C, MATCKD 1.)

For PBX connection with UTN one-way trunk groups (outgoing and incoming) are used
and for connection with RTN - are used both one - and two - way trunk groups.

PABX with capacity exceeding 6.000 lines - could be connected as instead of CO and
UTN.

District exchanges of persprctive systems may dedicate groups of customer business
stations provided with all services foreseen for such customers.

With sufficient PBX number within one node areaat CO or ITT of UTN, anode of PTT
exchanges based on UTN typical node equipment should be organised for outgoing local and
toll communication with PBX.

Outgoing local and toll communication of PBX included into the node of departmental
telephone exchanges node should be performed via CO.

12.1.2.2. Access to the national network can be restricted for the part of PBX
subscribers.

12.1.2.3. Loca telephone networks access to PBX subscribers should be made to:
subscriber stations with numbering within the national network numbering - by dialing
complete local network numbering; other subscriibers - with attendance of PBX operator
caled by complete number dialling.

12.1.2.4. Incoming connections to PBX subscribers having access to PSTN should be
automatic.

The use of PABX with manually handled incoming connections and al so organisation of
connections incoming to PABX via operator or secretary boards are alowed as exceptions.



12.1.2.5. The numbering of PABX subscribers with restricted access to PSTN networks
isnot included into UTN and RTN numberings. Interconnections within PABX have reduced

dialing. Number of digits depends on PABX capacity.

Every PABX subscriber with output to local PSTN is assigned alocal directory number
containing corresponing number of digits. Required number of numbering groups consisting
of hunderds, thousands and ten thousands is dedicated depending on local network numbering
for PABX subscribers.

PABX subscriber numbering is agreed with local network adminisrtration.

A serial number (or some numbers for every trunk group of an exchange) depending on
the trunk group circuit diagram for local PSTN exchange are dedicated out of total local
PSTN netwrok numbering for PABX with manual handling of incoming connections.

Local PSTN network subscribers are called by PABX subscribers by ialling on access
code digit for the national network (digit "9" is recommended) followed by local telephone
number of required subscriber after listening or without listening to the central office dial
tone.

Some PABX subscribers may have access to PSTN without access code dialed if
PABX equipment provides such opportunity.

12.1.2.6. Typica PABX connection with ATE is made via local PSTN network. Some
PABX are allowed by USSR Ministry of Communications to communicate with ATE by self-
contained OTL and TTL groups (exercising CO rights).

12.1.2.7. PABX with output to PSTN should be equipped with ANI equipment to
perform automatic toll and zone communications with charged inquiry and recording services.

If there is no such equipment at the PABX connected to a CO equipped with ANI,
automatic toll (intrazone) communication and communication with charged inquiry and
recording services is provided only if the CO is capable to iden- tify trunk number from
PABX and present billsto PABX owner.

International calls of PABX subscribers are payed by PABX owne.

If ANI equipment is not available at the reference exchange, toll (intrazone)
communication and communication with charged and recording services are alowed to
PABX subscribers with their personal number dialling.

12.1.2.8. A set of line, control and informational signals, their transmission methods and
parameters at PABX output to national local, intrazone and toll networks should comply with
the set of transmission methods and signal parameters situted by the corresponding sections of
PSTN SR.

PBX should be equip- ped with special interface facilities.

12.1.2.9. PABX switching equipment should be designed to provide standard service
quality (Section I1), for PSTN subscribers calling PABX subscribers having accessto PSTN.



12.1.2.10. PBX subscribers access to PSTN should comply with attenuation plan for
PSTN subscribers. AT the span from PBX subscriber to the reference exchange of a local
PSTN attenuation at of 800 Hz frequency should not exceed 4.5 dB, at the span from PBX
subscriber to PSTN ATE it should be no more than 9.5 dB.

For RTN span from PBX subscriiber to the reference exchange attenuation should not
exceed 4.5 dB or 9.5 dB in cuse of four-wire transit at CO; and trunks of all spans from the
reference exchange up to ATE and transmission systems use.

12.1.3. Interconnection between dedicated private telephone networks and national
network should be performed at the level of local, intrazone and toll networks.

12.1.3.1. At loca networks level dedicated private telephone networks should
interconnect with PSTN via CO and nodes at UTN and via CO a RTN. Communication
should be attended by an operator. Operator transfer boards should be connected to:

subscriber line units or group stage of the exchange for outgoing communication;

subscriber line units of the exchange (continuous hunting) or to private telephone
communication nodes for incoming communication.

Communication between dedicated private networks and local newtorks could be
automatic if subscriber numbers of private networks are within respective PSTN local
network numbering. Communication with the called private exchange is performed via PSTN.

12.1.3.2. At intrazone and toll telephone networks levels dedicated private telephone
networks could interconnect with PSTN by two methods:

Methods 1. Private networks are directly connected to ATE zones and exercise the
rights of alocal telephone network. Every type of OTL and TTL should be connected with
respective matching equipment installed at private networks exchanges. Numbering system
allocated one number in every zone for private network - ABC84, where: ABC isthe toll code
of azone where private network is situated; 84 is two-digit number of private network. Should
a zone have severa private networks requiring direct connection to ATE, these should be
connected to a special node coupled with ATE (the node number is ABC84).

Set up of PSTN subscriber calls to private network subscribers should be provided via
private network operator.

Backward direction calls can be set up automaticaly or via an operator.

Methods 2. Private networks are connected to ATE and ASN with specia equipment
and exercise rights of zone telephone networks. Toll code ABC is provided for output to such
anetwork (no more than 10 codes can be allocated).

Incoming and outgoing connections should be set up via PTT network operator.

Outgoing connections of private network subscribers to PSTN subscribers should be set
up over private circuits up to ATE existing in the called subscriber zone. These calls should
not be charged.

Outgoing connections from PSTN subscribers should be set over national network up to
the private network operator nearest to a calling subscriber. To access the operator PSTN



subscriber should dial ABC8X, where ABC is a toll code dedicated for PTT network, 8X is
two-digit number of private network (there could be 10 numbers).

Specia interface equipment should be provided at PABX.

For private network subscribers communication with national network susbcribers
possibility should be is provided for private network operator connection to the called
subscriber engaged in alocal call and local connections break in favour of toll ones during the
called subscriber release.

To set up atoll cal from national network subscriber connected to AMTC 5-10 types, to
private network subscriber the calling subscriber dials 8-ABC8X, where ABC is toll code
especially dedicated in the national network for output to privte network, 8X is two-digit
number of the given private ATE.

To set up atoll call from the national network subscriber, connected with AMTC- 2,3
types, to private network subscriber, the calling susbscriber dials ten digit number.

12.1.4. Private exchanges and networks interconnection with PSTN should adhere to all
requirements of this document.

12.2. Mobile Communication Principles

12.2.1. Mobile communication is designed for two-waytelephone communication
between PSTN subscribers and subscribers of mobile objects (cars, trains, ships, buses,
planes, etc.) and between mobile objects subscribers.

At the second stage of UATS implementation mobile radio should provide
communication for car-travelling subscribers.

Business communication of mobile PSTN subscribers with their office dispatcher could
be a basic type of communication, possibility of communication with stationary PSTN
subscribers could be limited. Manual call set up is possible.

Mobile communication stations interconnecting with PSTN should be connected to
local telephone networks via central dispatcher position as exercising susbcriber or PABX
(100 extensions) rights. For mobile communication organization in UTN, "Altai" system is
used, in RTN - "Kolos" system.

12.3. Principles of Interconnection with International Telephone Network.

12.3.1. Principles of international telephone network devel opment.

According to the CCITT recommendations for international communication there
automatic switching centers of three classes should be built : ASC1, ASC2, ASC3. Each of
these centersis aterminal international gateway, Moreover ASC1 and ASC2 are the centers of
automatic transit for international communication.

The whole globe is divided into switching zones - "telephone continents'. On every
"continent” there is an international telephone exchange of the ASCL class. This gateway
should support al types of international links (over satellites, transconti- nental cables).



Coverage of international exchange ASCL isthe switching area of ASCL.

There are international gateways of the second class, ASC2, and of the third class,
ASC3, located in the ASC1 switching area. ASC2 coverage unites several countries.

Sometimes, ASC2 coverage may coincide with a single country territory or with a part
of acountry territory.

ASC3 coverageistypicaly limited to a single country territory.

Figure 12.1. shows the diagram for international network. According to the diagram
international telephone gateways ASCL should be interconnected by LSR circuit groups
according to the "each with each " principle. ASC1 should be connected with ASC2 of its
switching area by LSR circuit groups. Inter- national telephone gateway ASC2 should be
connected with ASC1 and ASC3 of their area by LSR circuit groups.

Direct circuit groups of high quality or efficiency may be organised if there is sufficient
traffic between any two CTs of different switching areas.

Maximum number of switched links providing internationa cal is 14
(Recommendation E171).

Local exchange of a national network typically can connect with international network
using 4 switched links, in some casesusing 5 slinks (Recommendation Q40).

The Globe is divided into nine zones A subscriber complete international number
consists of an international country code and subscriber national number. Maximum number
of digits in a complete international number should be up to 12 digits be (CCITT
Recommendation |IE 161). A country international code may contain from one to three digits.
Numbersfrom 1 to 9 are used asitsfirst digit.

International codes assignment for every numbering zone was made in accordance with
telephone networks capacity and number of digitsin national codes of countries included into
this numbering zone. In accordance with the world numbering plan every zone has spare
codes.



— - LSPcircuit groups
——— - direct circuit groups of high quality

- circuit groups of high productivity

Fig. 12.1. Diagram for International Network Building



12.3.2. Principles of international Outgoing and Incoming Communication on the USSR
Territory Considering CCITT Recommendations.

National Network is connected to the Whole international network via this country
international gateways.

There is one international gateway ASC1 in Moscow, it is the center of Eastern Europe
"continent".

The USSR territory belongs to numbering zone "7". Severa internationa gateway, class
ASC2 areingtalled installed on the national network of this country.

Every international ASC1 and ASC2 gateway would be a reference switch for a number
of PSTN zones. Since there would be no ASC3 gateways in the USSR, the number of
switched links up to a reference ASC2 gateway should be no more than 5 for the most pat of
traffic, for non-significant part of traffic it is allowed to have up to 6 links.

Direct acess to ASC1 should have 6 and 7 switched sections for the first and second
cases, respectively.

Communication between international gateway of the country should contain the
following links:

TO-TE-CO-ATE-ASNII-ASNI-ASC2

RS-CO-OTLN (TITT) - ATE-ASNII-ASNI-ASC2

TO-TE-CO-ATE-ASNII-ASNI-ASNI-ASC1
RS-CO-OTLN (TITT) - ATE-ASNII-ASNI-ASNI-ASC1

Figure 12.2 Shows the diagram of international outgoing and incoming communication
organization on the territory of this country.

Figure 12.2. Diagram of international outgoing and incoming communicatiom
organization.

1. LSR circut groups of international network

2. circuit and trunk groups of international network.

Outgoing and incoming international network channels, outgoing and incoming toll
network channels and, in some particular cases, outgoing and incoming links to the local
network of the town, where ASC is situated, should be connected to ASC1 and ASC2.

Direct access to international network from ATE and ASN is not provided.

12.3.2.1. Automatic and semi-automatic communication with other countries of the
world is performed via reference ATE of the calling subcriber zone, automatic switching
nodes and further on viainternational network ASC.

In specia cases, direct output to international network bypassing reference ATE could
be organized for subscribers of the town where an international gateway is located.

Charging for callsis made at a reference ATE except calls from subscribers of the town
where international gateways are situated. In this case charging accounting is made at this
gateway.



To set up international semi-automatic communication at outgoing ATE of towns that
have no international gateway, international services are organized in which operators set up
international calls with attendance of their country ASC operator, with attendance of
destination country ASC operator or directly the called to international network subscriber via
areference international gateway.

International gateway organizes international recording services for internationa calls
from international network operators and subscribers of the town having an international
gateway.

At international gateways with outgoing international comminication, calls are served
by priority. Therefore, control signals transmitted to ASC should have telephone or call
priority.

Notes:

1). Exchanges AMTC - 1,23 do not provide automatic outgoing international
communication.

2). Exchanges AMTC - 2 with semi-automatic communication provides only access to
ASC operators of this country.

3). Exchanges AMTC - 5,6 do not provide automatic outgoing communication to CT via
ASN by LSR (IAR) with bifreguency signalling. Besides, exchanges AMTC-5,6 can act as
ASN in communication with ASC providing that international number consists of less than 11
digits.
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Figure. 12.2. Diagram of outgoing and incoming international communication organization



12.3.2.2. Incoming automatic and semi-automatic communication is provided by
international netwotk up to a reference ASC and further on by national network up to the

reference ATE of the called subscriber.
With incoming semi-automatic communication other countries operators get an output

to national networks subscribers:

directly;

via ASC operator of this country that callson a
subscriber directly or via ATE international service ope-

rator;

viaATE international service operator.
Figure 12.3 shows diagram of ATE's of different type interconnection with ASC1
directly or via ASN and a set of control signals transmitted over atoll network with outgoing
international communication. Figure 12.3 Diagram of different ATEs interconnection with

ASC1.
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Figure 12.3 Diagram of different ATEs interconnection with ASC1




13. EQUIPMENT SYSTEM

13.1. The exchanges and nodes, installed in toll, zone and private telephone networks
should comply with UATS specifications.
Main specifications are as follows:

13.1.1.Provision of high-priority calls.

13.1.2. Connections set up through alternative routes.

13.1.3. Use of zone numbering principle.

13.1.4. Use of one-frequency signalling system, implementing a multi-frequency method
(common-channel signalling) for transmission control signals.

13.1.5. Selection of adirection by evaluating first five characters of atoll number which
provides:

- an output to the required zone ATE, if there are several ATE in different cities of the
caled zone;

- an output by the ABC 81 code to ATE international service with the ABC 82 code to
swithes and stations of the selected system to private networks etc.

13.1.6. Use of alternative routes of the zone network, if there are several ATEs in the
Zone:

13.1.7. Introduction of dinamic traffic control.

13.1.8. Use and neutralization of echo cancellers.

13.1.9. Use of error-corecting method, for the exchange and node maintenance.

13.2. Following exchanges can be used in the toll and zone tel ephone networks:

- AMTC-1IM - step-by-step exchange, doesn't provide communications using zone
principle. It can be operated as an automatic outgoing termina exchange. It doesn't comply
with UATS specifications.

- AMTC-2 - relay crossbar exchange. It can be used as aterminal switch. It is not fully
compliant with UATS specifications.

- AMTC-3 - relay crossbar exchange. It issimilar to AMTC-2.

- AMTC-5 - relay crossbar exchange ARM20, imported. It can be used as a transit-
terminal switch. Fully compliant with UATS specifications.



- AMTC-6 - imported, mechanical-electronic exchange APE-13, which contains a
crossbar switching network, multiprocessor control and special maintenance processor. It is
analogousto AMTC-5.

- AMTC-7 - stored - program,- controlled semi-electronic exchange Metaconta 10 C.
Imported.

It can be used as aterminal, transit terminal and transit switch. Fully compliant with the
UATS specifications.

- AMTC-8 - centralized stored-program-controled semi electronic exchange " Kwartz"

It can be used as a terminal, transit-terminal and transit switch. Fully compliant with
UATS specifications.

- AMTC-9 - electronic exchange under development (A,b and following indexes
designate a maximal capacity).

- AMTC-10 - electronic digital stored-program-controled exchange. It can be used as a
terminal, transit-terminal and transit switch. Full compliant with UATS specifications.

The main features of AMTC-1M, AMTC-2,3 aregiveninthe 13.1. aTable, and AMTC-
5-8,10inthe 13.1.6. Table.

13.3. The software of semielectronic and electronic exchanges.

13.3.1. The software of semielectronic and electronic ATEs should have a modular-
hierarchical architecture.

The modular-hierarchical method provides a design of software using different
functional modules-systems, subsystems and procedures, which are implemented as
independent program layers, depending on a module complexity.

The software should incorporate layers, which determine:

- aseguence of starting tasks.

- program operator sets and their execution sequences;

- instruction sequences which handle program operators at the physical level of
compuiter, etc.

13.3.2. The software should support extension and modification of equipment used,
introduction of new communications and services, fast identification and correction of errors
found in the software, exchange protection from technicians incorrect use, software faults and
equipment failures.

13.3.3. One should strictly follow the directions disclosed in the documenation while
operating software.

13.4. To provide O&M of stored-program-controled exchange there should be software
suport & development centres.



13.4.1. According to the exchange project, the software development centres (SDC)
provide for AMTC-8 software and a requived documentation, and installation of software at
new exchanges.

13.4.2. Software maintenance centres (SMC) provide software maintenance for used
ATEs.

The basic tasks of SMC are asfollows:

- identification of errorsin the software and their correction;

- development of modern software versions and their installation at semielectronic and
electronic ATESs used and under development;

- training of ATE staff.

13.4.3.SDC contains computer resources, required for development and test of software
tools.

13.4.4. SMC contains computer resources and test beds of ATE, required for error
identification, new software versions test and development, and ATE staff training.

13.4.5. SMC for imported and domestic exchanges are based on different equipment. A
SMC alowsto maintain up to 30 exchanges.

13.4.6. A centralized software maintenance for programcontrolled, telephone exchanges
in UTN and RTL is provided by operation programming centres (OPC). A OPC alows to
maintain up to 100 exchanhes (should be defined more exactly during an operation).

13.4.7. The functional tasks of OPC are as follows:

- reception of program tools from SDC to be installed in each exchange.

- exchange and subscriber data generation in case of exchange extension, installation of
new exchanges, network traffic reallocation, introduction of network control etc.:

- improvement of exchange maintenance software;

- acquisition and analysis of datistical information on the errors in the exchange
software within the OPC zone and transmission of these datato SDC.

- training of staff working at exchanges and software operation nodes.

- assistance to exchange staff in difficult cases of errorsin software identification.

13.4.8. Software maintenance at non-assisted exchange should be provided by OPC
staff. Software maintenance on assisted maintained exchanges should be provided by the
proprietary staff.

13.5. Following equipment can be used on urban telephone networks:
- step-by-step central offices - step-by-step exchanges with capacity up to 10 000 lines.
- relay, crossbar exchanges (up to 20-30000 lines).



- Pentacohta 1000c - relay crossbar exchange (up to 20000 lines).

- PSK-1000 (PSK-1000K) - relay crossbar switch (from 400 up to 1000 lines).

- SKI - crossbar mixing switch, used in switching OTL nodes.

- ATCKE - stored - program - controlled semielectronic exchanges (up to 20000 lines).

- MT-20 25 - stored- program - controlled, electronic digital exchanges. The capacity of
terminal exchange is up to 20000 lines (subscriber unit traffic is up to 0,1 Erl);

The capacity of transit exchange is up to 8000x 2 trunks (total transit traffic is up to
3000 Erl).

ATC-200-stored-program controlled electronic exchanges from 60 up to 3500 lines
(ATC-210) and from 500 up to 17000 lines (ATC-220) (subscriber unit traffic is up to 0,15
Erl).

The main features of exchanges and nodes, operating on UTN, are shown in Tables
13,2aand 13,2,b.

13.6. Inrural telephone networks following equipment can be used:

- ATCK-50 (200,ATSK-50/200M - relay crossbar exchanges (up to 50-200 lines).

- ATCK - 100/2000 - relay crosshar exchanges (up to 200 - 4000 lines).

- UATCKD - stored - program-controlled semielectronic analogue-digital exchange
(from 64 up to 4036 lines).

- ATCKE-S - stored - program - controlled semielectronic exchanges from 64 up to
2048 lines.

The main features of exchanges operating on RTN, are shown in Tables 13.3a and
13.3.b.

13.7. Equipment for directory, ordering and emergency services.

Equipment, required for services implementation over telephone networks, is shown in
Table 13.4. This equipment is manufactured actually and should be used at the phase of
UATS elaboration.

13.8. Terminal Subsriber's telephone stations

The main types of terminal subscriber's telephone stations to be used in PSTN are:
telephone sets equipped with rotary push-button-pulsed and push-button - multifrequency
dialer; pay phones in private and toll telephone networks: telephone with amplifiers,
autodialers; special and multifunction telephone sets.

The information of man types of subscriber termina equipment being used,
manufactured or under development, isgiven in Table 13.5.

Besides subscriber terminal equipment mentioned in Table 13.5., devices functionally
similar will be used in telephone networks, which should be developped, manufactured and
used at the Phase 2 of UATS elaboration.

In addition any technical equipment compliant with "Specifications for Subscriber Sets,
Concerning Algorithums of Interfacting UATS's Dial-up Network", approved 26.07.85, can
be used on telephone networks.



Table 13.1a Main Characteristics of AMTC-1M, AMTC-2, AMTC-3

Characteristic AMTC-1IM AMTC-2 AMTC-3
1 2 3 4
Purpose Terminal (only, Terminal
outgoing)
Equipment Step-by-step Relay controlled crosshar
Number of lines and | 180 channels 3000x2 channels 700x2 channels (outgoing chan
channels nel is connected to two points of
switching network)
Provide required number of OTL and TTL
Capacity (Erl) 130 2100 at MC stage 500 at MC stage
Number calls handled at | 4000 60000 at MC stage 70 at MC stage
busy hours
Number of routes 40(LSR-2,DR-38) 200 at MC stage 70 at MC stage
Route capacity Unlimited
Possibility of building | Possible bypass Possible arrangement of required number of bypasses
bypass toll network by LSR
Possibility of building
integrated bypass net- NoO
work in a zone with se-
veral
Connection to CO by Only over OTL By intermediate equipment (Ei1-registers BP/IB)
OTLand TTL (without interme-diate
equip ment)
Possibility of route selec-
tion by primary five cha- No
racters of toll telephone
number in toll network in
intrazone network
Line signals transmission in toll network two —frequency

in intrazone network battery One-frequency, channel
associated, battery
Control signals in toll network decadic
transmission in intrazone decadic mutlifrequency-by OTL,
network decadic ViaTTL

Cadll handling sysytem

No preference handling for priority calls. Total calls
handling withlosses (IV class priority)

Switching board equipment

cord

cordless

Echo cancellers connection

Assigned channel

Maintenance

Preventive mainte-
nance, no testers

Preventive maintenance, testers
check channels, TTLs,
registers, markers




Table 13.1a (continued)

1

2

3

4

Traffic and service quality control system.

Interconnection with control center

Service quality and
traffic control by LSR
and other routes with
counters Readings are
taken manually. Data
transmission to the
center-viatelep hone

telephone

Route traffic and number of sei-
Zures monitoring with erlango-
meter, recorders,counters Rea-
dings are taken manually. Data
transmission to the center-Via

Charge accounting

Centralized. Output to a
punh card punch tape

Centralized. Output to perfo
card, perfotape, magnetic tape

Application

Not intended for net-
work and exchange
development,
production is stopped

Allowed for existing network
and exchange development

Table 13.1b Main Characteristicsof AMTC-5, AMTC-6, AMTC-7, AMTC-8, AMTC-10

Characteristic AMTC-5 AMTC-6 AMTC-7,8 AMTC-10
1 2 3 4 5
Purpose Terminal transit-terminal Terminal, transit-terminal, tranzit
Eguipment Relay  control | SPC SPC semi-electronic | SPC electronic
led crossbar crossbar
Number of inputs and outputs 4000 x 2 4000 x 2 12000 x 2 16000 x 2
Capacity (Erl) 2600 3000 6000 6400
Number of calles handled 70000 1000000 15000 150000
Number of routes 160 unlimeted
Route capacity 90 (up to 450 Unlimited

due to bypasses)

Possibility of toll bypass net-work
building

Up to 4 bypas-
ses possible

Possible arrangement of required number of bypasses

Possibility of building united
bypass network in a zone with
several ATEs

Yes

Connection to CO by OTL and
TTL

Matched interconnection without intermediate equi pment

Possibility of route selection by
primary five characters of toll

Yes

telephone number
Linesignas in toll network | One-frequency, two | CCS, one-frequency, channel associated battery
transmission frequency
in  intrazone | One-frequency by
network delicated signal
channel battery
Control signals | intoll network | One-frequency, CCS, one-frequency, channel associated battery
transmission two frequency
in  intrazone | One-frequency
network channel associated,
battery




Table 13.1b (cont.)

1 2 3 4 5

Control signals | intoll network | Multifrequency, Multifrequency, decadic by OTL-CCS
transmission decadic Myltifrequency, decadic by TTL-CCS

Decade by OTL (N6)

multifrequency(Na)

Multifrequency,

decade by TTL
Cdll handling Calls handling with 11, IV class | Cals handling with I-IV class priority

priority

Switching equipment type

cord

cord

cord electronic (2 | cord electronic (2

Echo canceller connection

Assigned channel

Assigned and group connection (only
AMTC-7)

Maintenance

Error-correction
method. Special
mai ntenance pro-
CO equipment, [cessor and testerg
ITTL exchangbe [provide monito-
from any input tofing of channels
sepate outputs  [TTL and exchan-
ge equipment

Error-correction
method. Testers
check channels,

Error-correction method. Hardware
software testers monitor channels, TTL
exchange operation. Automatic troub-
leshooting. Automatic recovery of
central and peripheral controls by their
reconfiguration in case of failures

Traffic and service quality cont-
rol. Inter connection with control
centers

Traffic, service
quality and num-
ber of seizures
control over total
routes carried out
by testers and
counters Readi-
ngs are taken
manually. Data
transmission to
the control cen-
ter-Viatelephone
and telegraph

Charging accounting

Centralized. Centralized Out-
Output to card onput to magnetic
magnetic tape  ftape and printer

Centralized. Output to punch, magnet-
tic tape. For semi-€lectronic exchange
optional output to magnetic tape follo-
wed by dumping into data channel
or direct readout into data  channel
directly

Application at the first UATS
stage

Existing exchan |
ges extension

Network development

1. Channel egipment for one-and two-frequency signalling can be used during CCS

introduction.

2. Switching equipment of electronic type — versutile operator positions with displays,
designed for ATE (CO) recording information and toll services.




Table 13.2a Main Characteristics of Urban Telephone Exchanges and Nodes

Characteristic ATCJII (ATC-47,54,54A) ATCK (ATCK) Pentakonta [TCK-1000K
1 2 3 4 5
Purpose Terminal, transit (OTT, | Terminal, transit (OTT | Terminal Remote switch
ITT, YBCM,) ITT, YBCM, RSN)
Equipment Step-by-step Relay controlled crossbar
CO subscriber capa- | Up to 1000 Up to 20000-30000 Up to 20000 | From 400 to 1000
city or node capacity
Number of trunks Unlimited 78 outgoing,
90 incoming
Number of routes 10 at cach GSstage | Upto 20 at each GS stage | Up to 100 One
Availabitily 10 20-60 any 20
Unit traffic per Upto0.15 Upto 0,1

subscriber line (Erl)

Line signalstrans-
mission

1. Battery, within exchange and physical lines
2. Loop signalling, by two-wire physical lines
3. 3825 Hz frequency out of bend assorrated channel
4. PCM CAS (time dlot 16)

Battery, with sub-
exchange and by
physical trunks,
loop, by two-wire
physical lines

Control signals
transmission

Decadic

Multifrequency with crossbar COs,
ATCKD and ATCD
Decadic with ATCJIII and rural ATCK (y)

Decadic (Multifre-
guency bar incom-
ing connections
TICK-1000K)

Additional services

No

Traffic and service
quality control

Electromechanical counters, YH rack, "auto trai-

ner" and automatic control device

Electromecha-
nical counters,
traffic measure-

Electromechanica
counters

ment devices
Maintenance Preventive mainte- Error-correction with reduced preventive maintenance and
nance with 24 hours | non-cotinuous service
service for COs ha
ving up to3000 hum-
bers and heatprotec-
ted selectors
noncontinuous
serviceis alowed)
Dialing By rotary or pulse pushbutton dialer
Application at 1| Allowed for existing | For UTS development and existing For UTS
UATS stage step-by-step exchan- | crossbar exchanges extension devel opment

ges devel opment




Table 13.2b. Main Characteistics of Urban Telephone Exchanges and Nodes

Characteristic CKu ATCD MT-20, 25 ATC3-200 (ATCD-
210, ATCD-220)
1 2 3 4 5
Purpose Mixing selector for OTLN | Terminal, transit, joint (transit-terminal), subexchange
switch node (used together
with standard CITATC sets)
Equipment Relay controlled crossbar SPC semi-elect- | SPC electronic
ronic
CO subscriber Upto20000at | Up to 20000 at Up to 17000 at
capacity or node ) terminal terminal exchange 2500 Erl
capacity exchange with traffic 2000Er]
Number of trunks | Incoming:60-240 Upto4000*2 at | Up to 8000*2 at ano- | Up to 200 PCM
Outgoing:90-360 TrO de with up to 3000 systems with bit
Up to 15% capa- | Erl. Up to 15% capa- | rate 2048 kbit/s
city at termi nal | city at terminal office
eschange with total traffic up to
2000 Erl
Number of routes | One Any
Availability Upto 90 Full
Trunk capacity Up to 360 Any
Telephone traffic Upto.15 Upto 0.1 Upto 0.15
per subscriber )
line (Erl)
Linesignals Battery, within OTLN Communication with subexchanges:by Common Control
transmission Channel communication with exchanges of the same type: by

CCS; non-CCS, communication of step-by-step and crossbar
systems with CO:by methods specified for these systems

Control signals

Method specified for CO

Communication with subexchanges:by Common Control

transmission and ATE (through signal Channel communication with exchanges of the same type:
transmission over switched | by CCS; or multifrequency code "2 of 6" using "pulse shutt-
circuits no signal proces- le" technique; communication of step-by-step and crossbar
sing by CKH-equipment) systems with CO: by° -°methods specified for these systems

Additional No Yes

services

Traffic and servi-
ce quality control

Automatic control device

Automatic program control

Maintenance Preventive with reduced Error-correction method with automatic program control of
maintenance and non sation exchange equipment soundness, non-continuous
continuous service service

Dialling - Rotary or push-button (pulse or miltifrequency)

Application at Enlargement of OTL Perspective for UTN development

UATS stagelll groups

Notes to tables 13.2a and 13.2b:
1. Exchanges with above mentioned characteristics can be used in combined telephone
networks as well.

2. ATCK (ATCKY) equipment can be used at rural telephone networks as well.
3. CKM equipment can also be used in multiexchange networks of rural district centers.




Table 13.3a. Main Characteristics of Rural Telephone Exchanges

Characteristic ATCK-50/200 ATCK-50/200M ATCK-100/2000
1 2 3 5
Purpose Toand TrO To CO, TrO, TO, RSN
Equipment Relay controlled crossbar
Subscriber capacity 50 - 200 numbers 200 - 4000 numbers
Number of trunks TO: from5to 13, TO: from 7 to 17, Unlimited
capacity-dependent capacity-dependent
TrO: upto 49
Number of routes TO: 1; TrO:upto 15 2 Up to 20 at each GS stage
Availability Full 10-20
Route capacity TO: upto 13, Upto 17, capacity- Unlimited
capacity-dependent dependent
TrO: upto 18
Subscriber line unit Upto0.1

traffic,Erl

Line signals transmission

1. Battery, within exchanges.

2. Inductive, by physical trunks.

3. Frequency, out of band channel associated (at 3825 Hz)
4. Two-frequency, at 3825 Hz and 2600 Hz.

5. Channel associated signalling in PCM links

6. Battery, for communicati
on with urban ATCJIII
and ATCK

Control signalstransmission | Decade Polarity-numerical within

own CO and in communi-
cation with sametype COs
by physical lines; decadic
for communication with
other type COs and same
type COs Viatransmission
systems

Additional services

No

Traffic and service quality
control

Electro-mechanical counters

El ectro-mechanical
counters and auto trainers

Maintenance Preventive maintenance with operating stuff | Error-correction with redu-
routine inspection, transmission of dlarmsis | ced preventive maintenan-
provided to the attended CO of higher ce. Alarms transmission to
hicrarchical level the attended CO of higher

level of hicrarding and
reception of those signals
from CO of lower level
indepen dent of operating
stuff presence at level CO
lower

Dialling By rotary or pulse push-button dialer

Application at UATS I stage

Used for RTN development




Table 13.3b. Main Characteristics of Rural Telephone Exchanges

Characteristic HNATCKD ATCKD-C
1 2 3
Purpose HNATCK31: CO, TrO, TO, RSN CO, TrO, TO, RSN
HNATCKD33: TO
Equipment A/D, SPC semi-electronic SPC semi-€electronic

Subscriber capacity

From 64 to 4096 numbers, purpose-
dependent

From 64 to 2048 numbers, purpose-
dependent. Capability of extension
by blocks 64 or 128 numbers

Numbers of trunk
lines

NATCKD1: from 16 to 1024
NATCKD3: from 2to 30

From 6 to 192, purpose-dependent

Numbers of routes

NATCKD1: from 2to 64

From 1 to 32, purpose- dependent

NATCKD33: 2
Availability Full
Route capacity Unlimited
Subscriber line unit Upto0.2 Upto0.2

telephone traffic (Erl)

Linesignals
transmission

Within own network Via Common
Control Channel and CCs. By
methods specified ATCK-100/2000

By methods specified for
ATCK -100/2000

Control signals
transmission

Within own network by Common
Control Channel and CCS. Multi-
frequency, in communication with
ATCK, ATCKD-C and same type
exchanges. Decadic in communica-
tion with ATCJIL and rural
crossbar COs

Multifrequency in inter connections
with same type COs, MATCKD and
ATCK and decade, in
communication with ATCJIII and
rural crossbar COs

Additional services

Provided

Traffic and service
quality control

Automatic program control

Maintenance Error-correction. Software/Hardware control of equipment functioning
Dialing Rotary or pulse push-button and multifrequency dialers
Application at RTN development
UATSII stage

Notes to Tables 13.3aand 13.3b:

Exchanges with above listed characteristics are used in combined.

Telephone networks as well.




Table 13.4. Equipment for Emergency, Recording and Inquiry Services and Their
Connection into Telephone Networks.

Name of Equipment

Purpose and Application

1

Inquiry  service equipment
(ACIIC)

The rack of ATCK-V specia
block from JII' equipment

The information units rack for
inquiring services (CKHU-CUC)°

The rack of corrective
amplifiers (CKY-CHUC)

Time of day equipment (ACB)

Universal auto informers

Electronic
informers

speech auto

For UTN inquiry services. Provides customer services in loca
intrazone and toll Telephon networks with capacity up to
150000 numbers

Provides division of zero trunk group (crossbar CO GS outputs
down to specia services) by analysis of the second (third) digit
of gpecia service number dialed by subscriber. Designed for
ATCK (ATCK-Y) subscribers communication with emergency
and recording services and to equip SSN of crosbar type

Designed for connecting lines of UTN and RTN communica-
tion with automatic information services to the following
equipment: time of day announcement equipment; individual
and group automatic informers

Designed to correct amplitude-frequency distortions of infor-
mation induced by service lines and also to provide protection
of subscriber lines from intelligible cross-talk when listening to
autoinformation service messages. The rack's used for provi-
ding communication with UTN, RTN and information services

Designed to provide subscribers, emergency and other services
of large voice announcemnts capacity UTN with time
information (accuracy up to minute)

Designed for delivering inquiry information with messsage
duration from 10s to 60s. Provide from one to six different
messages semiltaneously. It is used as auto informer of UTN
and RTN services, delivering information in different
directions.

Can be used:

- in auto information and recording services as terminal
automatic cource of voice announcement on inquires of local,
intrazone and tall telephone network subscribers;

- as automatic answerback devices and dictophones for
emergency, inquiry, recording and other services;

- inlocal, intrazone, toll and other network equipment for
service-information phrases delivery at different stages of call
handling and set up;

- allow spoken information record and playback as long as 180s




Table 13.5. Main Types of Subscriber Telephone Sets

2. Local telepho-
ne network

payphones

same kind
AMT-69/2, AMT-69/5, AMT-69/15, TT'C

Types of Model Purpose and General
Subscriber Characteristic
1 2 3
1. Common
telephone set
1.1.Rotary dial | TA-68, TA-68M, TA-72, TA-72M, TAH-70, Connection to CO with DC dial
Sets TACT-70, TAH-76, TA-1138, TA-1142, TA- pulse ransmission
1144, “Cnextp” (TA-1128, TA-1146, TA-1148,
TA-1162, TA-1164, TA-1166), “Benra” (TA-
1153, TA-1155, TA-1157), TA-1165 “Cremia”,
TA-1173 “Perpo”, TA-1131 “Jlana”, TA-1158
“Ton”, “Tlapma” (TA-11540), TA-11541),
“Cnextp-3" (TA-11320, TA-11321), TA-11432
“Onra-J1” and some other domestic sets of
similar kind;
TA-3100, TA-4100, TA-600 (Bulgaria), CB- Parameter requirements for tele-
666-K, CB-667-K (Hungary), W-66, “Bapuaunt” | phone sets to be manufactured
(Germany), 11b-664, “Actpa”, “ SAckep”, “ Tronb- | are TOCT 715385 - compliant
nan” (Poland), T-65S, TI1-66Sa, bc-23 (Checho-
dlov.) and some other foreign sets of similar kind
1.2. Telephone TA-1152, “Onexrponnka TA-5", “Onekrponnka| Purpose seein 1.1 Parameter
sets with pulse pu-| TA-7", “Cnektp-2” (TA-51160, TA-51161) and | requirements for telephone sets
shbutton dialer some other sets of the same kind areI"OCT 25554-82 - compliant
1.3.Telephone Development should be finished in the X1I five- | Connection with Semielectronic
setswith frequ- | year period and electronic COs
ency pushbutton
dialer
1.4. Diderless TA-2114, AT-218, TA2116 “Cnextp”, TA- Designed for 116 PTC telephone
telephone sets 21220 “Cnextp-3" and some other setsof the | exchanges

Provide local telephone commu-
nication when connected to COs
providing battery voltage rever-
sal down payphones party ans-
wer. Effectivetariffsare 2,5 or
15 copesks.

Ringer connection is alowed to
use the sets as talk back paypho-
nes TI'C payphones provide
operation in self contained char-
ging mode with the call prolon-
gation over three minutes on
additional pay and distant pay-
phones technical state control




1

2

3

3, Toll network
payphones

4.Telephone sets
with amplifiers

5.Telephone
autodiders

6.Special functi-
on and multifun-
ction devices

MTA-15-2, MTA-15-3, MTC-4, MTA-6,
TMCH-1502 and few types of foreign phones

TAH-V-74, TA-72-VII, TAY-5108, TAY-03,
TAY-04

“Tpens-1", “Tpenn-003", “Busa-2", “Inexrpo-
Huka DKCUTOH 017, “Onexrponunka DJIETAII
mukpo”, “OJIETAIT”, “ ABronabop-24", AH-4C
860 “Dmeran-2", TA-1143 OMH “Dnra" and
some other types of the same kind

Automatic answerback equipment-ATI" and
ATTI -2, diode-triode attachment TT/IT-1 for
parallel telephone sets connection, subscriber
line multiplexers ABY;

V-5116 and Y-5118" lensta”, concentrators K-
3, K-3-1, KAC-2, K-1151 “PU®" and other
devices

MTA-15-2 and MTA-15-3 are
exchange controlled multizone
(10 zones) payphones with one-
nominal coin mechanism (15
copecks).

Connection with ATE by
dedicated channels.

MTA-4 and MTA-6 are desig-
ned for connec tion to transit
Coswith output to ATE via
OTLs.These payphones provide
selfcontained charging of calls.
TMCH-1502 is connec ted to
transit COs via additional equip-
ment having output to ATE via
OTLsMTA-4, MTA-6 TMCH-
1502 are multizone payphones
with three nominal coin mecha-
nism (10, 15 and 20 copecks).
MTA-6 provides capability of
calls set up

TAH-Y-74, TA-72-Y1I and
TAY-5108 are designed for sub-
scriber linesloss from 6 to 24dB

Designed for connected to CO
by DC pulse dialing.Provide re-
cord and long-time storage from
20 seven-character numbers
("Tpens") to 60 eight-character
numbers ("Dneran” and "Die-
tarn-2") andmultiple one-touch
dialing of any stored num-
ber.Parameter requirements for
devicesto be manufactured are
standard 7153-85 - complied

Special functions extending
telephone communi cation capa-
bility. Parameter requirements
comply with approved technical
documentation




14. GUIDLINES FOR NORMALIZATION OF TELEPHONE CHANNELS

14.1. Normalization of telephone channelsis performed both for existing, and
future PSTN which is based on primary  standard network UATS channels consisting of
analog, digitad and combined ones. Links, primary network channels are
normalized using the corresponding nominal circuits.

14.2. Normalization of telephone channels is provided accordingto standard
private zone, toll and international  network.

14.3. Perspective nominal circuits, associated with primary network's nominal ones,
should be defined and the normalization is realized according to these circuits.

14.4. One should normalize:

- subscribers  private  zone and toll telephone channels  (subscriber-to subscriber,
taking into considetation telephone set);

- private, zone and toll telephone channels  (from  the  first subscriber line input
up to the second subscriber line);

-a section of subscriber international telephone channel (from subscriber
up to virtual switching point of international exchange, taking into account
telephone set);

- asection of international telephone channel (fromthe  first subscriber  lineinput up
to virtual switching point of  international exchange);

- sections of toll (zone) telephone channel:

"ATE (ZTN) - ATE (ZTN):

"OTT(CO) - OTT(CO)"

"CO(TO) - CO(TO)"

-sections of local telephone channel:

CO-CO
OTT-CO(CO-TO)
ITT CO (CO- TrO)

Note: Subcriber telephone channels telephone channels and their  sections

which can be organized by DR IAR and LSR, are normalized.

145. The telephone channel is normalized, in accordance  with following
characteristics:

- common (for al telephone channels),

- electrical;

- phonemetrical.

14.6. Common characteristics normalization for telephone channel is carried out
using the parameters:



14.6.1. Signa  power input of the telephone channel, in the zero level
reference point of  primary network speech  channel.

14.6.1.1. Power requirements for subscribers voice signals:

- Average continuons power of subscribersvoice signals (activity factor is 0,25);

- maximal power level of sine signa on the calling subscriber lineinput at
the telephone set's side, conforming  to average power (level) of active direct subscriber's
voice signal (nearest subscriberssignal at the hybrid set output onthe transmission
path) is 88 pWo (-10.6 dBm) for multiple  subscribers.

14.6.1.2. Power parameters of international perators voicesignals:

- average continuous power of operators voice signals  (activity factor is no
more than 0,03);

-average power of voice signalsduring activetime intervals.

14.6.1.3. Power parameters of line, control and acoustic ~ signals:

- average continuous power of line, control and acoustic ~ signals, using any connection
establishing method, signalling  system and any direction of transmission;

- power of separate control, line and acoustic signals.

Note: Seferate  normalization of line, control and acoustic signasisto be
carried on the future.

14.6.1.4. Average continuons, maximum average power per  hour and average
per minutefor data, FAX, teletypingand  electronic mail signals.

14.6.2. Effective  bandwidth of telephone channel 4-wire  sections.
14.6.3. Input resistance  nominal value for telephone channel 4-wire sections.
Reflection factor  with respect to nominal value of telephone channe 4-

wire sections in the range of 300-3400 Hz.

14.6.4. Nominal relative transmission levelsat 1000 Hz  in the 4-wire voice channel
and telephone channel  switching  points.

14.6.5. Residual  attenuation nominal value forr 4-wire  telephone channel at 1000
Hz.

14.6.6. Transmisson quality for different message signals (subscriber's
difficulty percentage or subscriber estimation, error rate).

14.6.7. Connection stability.



14.6.8. Probability of intelligible crosstalk.

14.6.9. Probability of echo.

Notes: 1. Quality of voice signals transmission for uniform channels is
determined in accordance with Recommendations CCITT.

2. Probability of intelligible crosstalk is determined in  accordance with
Recommendation Q.116, V.III, 1, Yellow Book.

14.7.Normalization of  telephone channel electrical characteristicsis carried
out, using the following parameters.

14.7.1. Residual  attenuation a 1000 Hz, its average vaue deviation from
nominal one and residual attenuation standard deviation in time.
Distributed attenuation values  for uniform telephone channels.

14.7.2. Frequency variation.

14.7.3. Step phase change in the time domain.

14.7.4. Frequency-gain  characteristic of residual  attenuation.

14.7.5. Absolute time of group propagation, frequency characteristic of group
propagation, time variations.

14.7.6. Transfer-gain characteristic.

14.7.7. Noise.

14.7.8. Sdlective interferences.

14.7.9. Levd of protection from intelligible crosstalk.

14.7.10. Total  relative time of pulse interferencesand  short level losses.

14.7.11. Pulse interferences.

14.7.12. Short level losses.

14.7.13. Level of protection from interference modulation.

14.7.14. Phasejitter.



14.7.15. Non-linear distortions.

14.7.16. Error rate.

14.7.17. Stability, including hybrid set attenution.

14.7.18. Total distortions, including quantization ones.

14.7.19. Input out-of-band signal's supression.

14.7.20. Parasitic  out-of-band signals at thechannel  output.

14.7.21. 3d-order-combinational components level (for example, 2f1-21).

14.7.22. Maximum level of any interfference from signalling.

14.7.23. Overloading threshhold.

14.8. The normalization of phonemetrical characteristic is defined by voice signals
loudless specified in  CCITT's recommended units (equalized attenuation equivalent
- EAE).

14.9. The normaization of common characteristics (14.6.6.-14.6.9.) is
carried out, taking into account telephone signals transmission or other
messages to  subscriber, transmission quality being convenient.

In addition, al the factors (EAE, noise, frequency response, loca effect
etc.), if possible, should be included into a  “"transmission quality of different
message signal"  (14.6.6.)) parameters for voice signals, which  adversely
affect speech transmission, and the evaluation of this parameter should be
performed, taking into account convenient quality of connections, which present
unfavourable combination of tolerances, used separately.

14.10. The normalization of telephone channel electrical  characteristics is carried out
taking into account electrical  parameters specification for:

- tone channels of UATS'strunk, zoneand local primary  network;

- speech paths of automatic nodes and exchanges;

- subscriber and trunk lines.

14.11. The normalization of phonemetrical parametersfor a subscriber  telephone
channel iscarried out, takinginto account phonemetrical parameters specification for:
- tone channels of UATStrunk, zoneand local primary network,



- speech paths of automatic nodes and exchanges,
- subscriber and trunk lines,
- telephone set.

14.12. The normalization of telephone channels should be carried out, taking
into account requirements of al customers and proceeding from message
transmission conditions  on last selected route.

14.13. The development of specifications for customer premises equipment
(CPE) is caried out proceeding from  operation standards for telephone
channels.

14.14. The normalization of telephone channels, automatic nodes, and
exchange speech paths, subscriber and  trunk linesiscarried out using the same
parameters to  provide their compatibility, use of unified measurement
equipment and unified methods for failure locations identification.

14.15. The normalization of telephone channels realized by time - and space -
switching equipment in the FDM and IDM  equipment is usually carried out using
the some parameters.

In telephone channels, organized by digital, radio-relay, troposcatter or
satellite  transmission systems severa parameter deviations are allowed.

14.16. The normalization of telephone channels is carried, taking into
account CCITT, CCIR Recommendation of UATS primary network
documentation, principles of UATS development, as well as measurements
of used telephone channels quality and subscriber requirements for telephone
service quality.

14.17. Operation standards are fixed for telephone channels.

Operation standards are fixed for sections of toll, zone and local telephone channels
(ATE-ATE, CO-CO etc.), which are  to be tested.

Notes:

1. When these  sections  contain transmission systems, adjustment
standards are fixed for primary network'stone channels.

2. Parameters of ATEs ae compliant  with adjustment  standards,
operation ones for them will be defined later.

14.18. Adjustment standards for several sections of future PSTN are
the base for the development of communications equipment specifications.

Taking into  account  special  features of  equipment, inaccuracy of
determination of laws of distortion accumulation, depending on amount of equipment,



adjustment  errors, a relative adjustment standards margin  is provided to
keep operation standards.

14.19. Nominal or maximal tolerated parameters should be defined during norm
devel opment.

In the future the normalization should be caried usualy in
statistica  way,i.e. by defining normaized parameters statistical characteristcs
(average vaue, standard deviation, correlative factor) or parameter values, which are
defined with a determined probability.

14.20. Using operation standards, ones for all types ofcontrol (operation and
technical) are defined.

The quality of parameters to be controlled is defined as minimal as possible.  For
that, minimization of parameters, determination of generalized parameter and
continuosly  controlled parameters is made.

14.21. While normalizing electrical parameters, the measurement
procedure, as well as arequired measurement equipment as an integral part of
specifications, isdeveloped  simultaneously.

The measurement procedure supposes to use computer-based measurement
equipment, as basic tools, for evauation telephonechannels.

The use of procedures, which are not computer-based, is assumed for  parameters,
being timestable and thus measured rarely.

The development of the measurement procedure is carried out taking into
account a possibility of providing measurements by night or when atelephone channel
or itssections  are not busy.

In addition to measurement procedure, the procedure is developed then for
definition of a section, which causes a telephone channed to deviate from
specifications, the accuracy of measurement being up to node or a link  between
nodes in this telephone channel.

14.22. The electrical parameters of line, control and acoustic signals with
any connection establishing method, signalling system in any transmission direction,
aredefined intheissue?.

14.23. The normalization of subscriber local, zone, toll, internationd
telephone channels (from "subscriber-to--subscriber” taking into  account  telephone
sets) and its sectionsiscarried actualy, using EAE.

14.24. The normalization for the number of “analogue-digital-analogue"
channels in anadogue-digital telephone channel is carried, taking into
account a maximum-tolerated number of transmission degradation units in



consequence of quantization distortions, this is to be defined in telephone
channel specifications.

14.25. The normalization is carried systematically, adopted normes are
detalizedin the processof testingand  maintenance experience accumulation.

The validity period for specifications isusualy no more than 5 years. The
network specifications are established with associated orders of Ministry of
Telecommunications.

14.26. The State Standardization of specifications documentsis carried out.

14.27. "The Perspective specifications on  electricadl  parameters of PSTN's
Channels" are given in the book 2 of Set  of Rules.

15. PRINCIPLES OF CALCULATING A NUMBER OF CHANNELSIN THE
ALTERNATIVE ROUTE NETWORK

15.1. The task of calculating needed number of toll telephone channel is the
definition of a number of direct and  alternative routes (DR, IAR and LSR) for providing a
required service quality a minima capita investments switching equipment
and equipment for primary network.

The cost of aternative route network depends on traffic  distribution in direct and
alternative routes, so the task of calculating an optima number of channels for both
typesof  routes should be solved.

15.2. The caculation of number of channelsin toll telephone network
should be computer-based.

The program is based on the new network calculation method using a
principle of network's economic optimization and UATS Recommendationsor using
of modules of transmission  systems primary group to design channel bundle.

The method is based on requirement to providea minimum cost of network,
when the tota capacity of incomingand outgoing direct route bundles and the capacity
of dternative route bundles to other ASN are divisble by the integer
number of transmission systems primary group modules. The primary group for
analogue network contains 12 channels.

15.3. The conditions of number of channelsiscarried  according the following
(Fig.15.1.).

15.3.1. Shortest distances between al exchanges and nodes on the network
and an optima LSR for each ATE's linearedetermined.

15.3.2. The number of channels for DR (incoming and outgoing), IAR



and LSR ae caculatedforeach ATE. The iteration method is used.
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computation of number of channels is carried, using an equivaent replacement
method.

15.3.5. Computation  of number of channels in each LSR's  section is carried,
using total redundant and small  traffic in DR and IAR bundles.

The summa of traffic on each LSR's section is defied, taking into account
codes, transmitted in this section. The channel bundle capacity is defined, using an
equivalent replacement method (loss probability per section is 0,01).

The total channel bundle capacity (for both  directions) in each LSR's section is the
nearest integer number of modules, which exceeds the calculated value.

15.3.6. Following initial data used are for calculation:

- expected traffic matrix;

- primary network's graph, which contains nodes with indication of their
locations branches withindication of their length (L) and channel-per-km's cost (C);

- ¢3u and ATE's average cost per 1 channel;

- network's structure;

- existing channel bundle matrix.

15.3.7. Since the distribution of defined number of channels by the
primary network's transmission system, analysis of caculation results for
toll  network and required refinement of initiadl data, the caculation of
number of channels for toll network isrepeated under the same program.



16. CHARGING, CHARGE ACCOUNTING AND SUBSCRIBER PAYMENTS

16.1. Charging.

16.1.1. Communications service charges are state-planned  prices, a which
communications carriers provide servicesto  different customers.

The main services in telephony are transmission  through international, toll,
zone and loca networks of telephone conversations, data, facsimile messages and
electronic mail  ones.

The economic base of service charges should be their cost, including
average service primecost andsomenorma  profit.

The service charging is based on charging by time and by  distance which are used
separately or in paraldl.

16.1.2. Charging of message transmission in international, toll and zone networks is
based on duration time. Payment  for message transmission is defined, taking into account
duration  time, distance, preferentia time of day (for automatic communications only),
urgency (for semiautomatic communications only) and message type.

The charged duration of message transmission "should be defined from caled
subscriber's  answer" up to any subscriber's"clearing”.

Depending on distance, there ae 5 charge zones by continentsand 6
charge positions for paying a message transmission ininternationa network and
up to 10 charge zonesfor toll and zone networks.

A preferential  charge provides for automatic communicationsa reduction
a 25% during pre-defined low-traffic time of day and by day-off and holidays, as
well.

Threefold price is used for urgent messages at semiautomatic communications.

The data transmission payment is carried, using adouble charge. Charging for fax and
electronicmail will be fixed later.

Preferential time up to 20 sec, should be provided for automatic connection
establishment. Talks, which areshorter than preferential time should not be charged.

16.1.3. Local telephone service charging should be carried, using one of
following methods:

- subscription  payment - for telephone networks, where charging by time is not
used;

- hybrid system - use of chaging by time and subscription
payment;

- charging by time (during pay phone talks).

The subscription payment will depend on:
- subscriber's  class (home, office etc);



- provided telephone services,
- terminal subscriber station.

The introduction of charging by time should be sated in each local
telephone network for al subscribers simultaneously.

Program-controlled exchanges should provide value-added  services to  local
network's subscribers, which will be charged both by subscription and by single
payment (depending on number of value-added services used).

16.2. Charge accounting for telephone services

16.2.1. Charge accounting is collection of data, which  will be used to define
subscriber's debits, concerning telephone services.
These data can be used also during for operation.

16.2.2. Charging main services by time for loca network's subscribers
is cariedin CO. Thisaccountingis provided by accumulation of subscriber's debits
("common account").

Charge accounting of local talks for PABX subscribers should be provided
at CO by accumulation of each PABX outgoing trunks "busy" time. The possibility of
charge accounting  for any one PABX subscriber should be allowed.

Charge accounting of directory services should be carried whether in CO,
or in ¢rkK.

16.2.3. During zone and toll communication, charge accounting of
services, using subscription payment for local communication, is carried at ATE by mens
of detailed data recording for each talk. Charge accounting, using charging local
communications by time, can be carried whether at ATEor a  CO.

16.2.4. While accounting toll and zone servicess CO should allow to
meter detailed data on each talk in accordance with subscriber's desire as a
payment service.

16.25. Charge accounting of  services for  automatic  international
communications should be carried in international exchange (for subscriber  of
the zone, where this exchange islocated), ATE or CO. In al these cases a
detailed accounting of each talk is carried on.

16.2.6. It should be possible to install individual subscriber  accounting devices in
customers locations for controlling charging  correctness by subscriber when charging is
performed by CO.



16.2.7. The charging of  automatic communications services should be carried in
crossbar ATE, using its own equipment, data being dumped usually to the tape.

16.2.8. The charging in programm-controlled exchanges should be performed
by the central processor, accounting data being dumped to tape drives or to the computer
centrethrough data channel. The recording format isdefinedincharging system
specifications. In the future, acommon format should be developped.

16.2.9. Charging for toll and zone services with semiautomatic connection method
should be performed by the operator, making out areceit, or using a specia equipment.

16.3. Subscriber payments for telephone services

16.3.1. Susbscriber payments  for  telephone  services  should be provided with
no prepayments (on credit). Accounting  system should provide following operations:

- acquisition of dataon provided services, fixed by charging systemsin CO,
ATE and operating rooms;

- determination of charges for each subscriber using order forms or charge
accounting data and existing rates;

- warning subscriber on charges to be payed;

- checking subscriber  paymentsin time for the services  provided,

- reception of payments from no-payers,

- analysis  of subscriber claims on payments, provision of required information
and charge reaccounting;

- creation and management of  subscriber's and address card indexes.

16.3.2. Such operations as data acquisition, charge fixing, warning
subscriber, checking payments, creation and management of subscriber's and address
card indexes should be centralized and provided using data processingon zone
computer centres.

Computer centres, which provide service chargesdata processing, should be
equipped with EC or CM computers.

16.3.3. Reception of payments from no-payers, analysis of subscriber clams
should be provided by specia groups of operators, which are organized at
telephone nodes in local  telephone networks,  district communications or  urban
communications nodes.

16.3.4. Computer-based data processing should include following procedures:
- reception and input to the computer of charge accounting data
from CO, ATE and operating rooms (charge information for local, zone, toll
and international talks), from district communications nodes and telephone



nodes (information on card indexes correction), from payments offices
(information on paying bills), from the state Bank's  offices (information on payment
reguirement);

- charging of toll and zone telephonetalks, i.e. charge fixing for each tak;

- charge fixing for local telephone talks;

- separation of data flow on telephone taks by subscriber's classes
(home, office, hotel, free);

-data accumulation for each subscriber within given period;

- transmission to hotels of information on zone and toll  talks payments;

- creation and printing of bills;

- payments checking by comparing charges and payments datafor each period;

- creation  of lists for subscribers, having debls, to cal them by phone and
switching off telephone sets;

-creation and management of subscriber'sand address  card indexes,

- provision of statistics and accounting records;

-creation and management of primary and output data archives.

16.35. Primary data on provided services should be transmitted from
ATE to computer centre by non-switched telephone channels.

Primary data on  services should be provided from CO to  computer centre by
automatic collection and  transmisson of data from charge  accounting
equipment to data acquisition  position of telephone node and then to  computer
centre by non-switched telephone channels.

Acquisition of  data from charge accounting equipment in  networks with no nodes
should be provided on the specia collection office.  During the first stage of
operation, the use of transportation facilitiesis allowed.

16.3.6. The directory data base should be created and up dated on the
computer centre, containing subscribersand address card indexes. Data transmission
for up dating card  indexes should be carried by  switched telegraph networks after charges
have occured.

16.3.7. Charges for toll and zone telephone taks wusing centralized charge
accounting equipment are defined by accumulated charges for all subscriber's talks within
given period. Each talks charge is determined as a multiplication of talk duration in
minutes to the rate. 5 copecks will be added to this product for home subscribers.

16.3.8. Charges for toll and zone telephone talks, when semiautomatic or manual
connection is established, are defined by the talk duration, called zone's toll code and
number of value-added services, which are fixed by the operator in  0XXu-5 form or

tape.



16.3.9. Charges by time for local talks are defined asa  difference between  charge
accounting subscriber counter contents in the beginning and the end of settlement period.

16.3.10. The subscriber should receive a common bill for all PSTN's services within
settlement period.

16.3.11. Residential subscribers warning on fixed charges to be payed can be carried,
using following payment docu  ments:

- address notification account;

- printout (subscribers debts list for each payment item).

16.3.12. Address notification  accounts should be provided to each
subscriber by mail  no lessthenonceina month.

For home subscribers anotification account, whichis used on network with
local talks charged by time should contain following data:

- settlement period;

- notification number;

- date of writing out;

- directory, phone number;

- subscribers address,

- account number;

- phone;

-number of zone and toll talks foreachphoneand charges,

-total charge by zone and toll taks for all subscriber phones;

- UTN's subscription change;

- charges for telegrams, transmitted by phone, with the indication of their tota
number;

- charge for local telephone talks,

- total charge.

The notification account contains no data on local talks  in networks, where thereis no
local talks charging by time.

If necessary, services charge to be payed can be decoded, the city,
date, duration and charge being indicated.

The subscriber  receives data on prepared account no later  than a month after
recording an account.

Residential subscribers should pay for the provided services no later than 15 days after
issue of payments document.

Notification accounts should be payed in post officesor  savings banks. The account
marked as payed, should be returned to the subscriber, and notification should be left in the
payments office.



16.3.13. Printouts should be provided to payments offices once a month.
Printouts contain data on total charges by subscriber's phones,  registered in this payments
office.

Paying the bill, subscriber defines in printout the own phone, writes indicated charge
to the payments document and pays it.

16.3.14. The payments document for office subscribers is a payment request,
which should be sent to associated State Bank offices no less than two times
a month. Payment requests should be payed in bank with no acceptance i.e. by
transfering charges, which are indicated in payment requests, from enterprise's settlement
account to the post office's one

The payment request should contain following data:

- index of enterprise;

- date of document issue;

- name of enterprise (payer);

- name of payer;

- payer's settlement account number;

- code of banking operation;

- settlement period;

- ammount to be payed.

The settled accounts being payed should be sent from the bank to the post office,
providing settlements.

16.3.15. Settlement with hotels should be carried in the same way, as with office
subscribers (see 16.3.14.). It is necessaryto provide an efficient transmission
of charge accounting data from ATE and CO (in the case of charging loca
taks by time) to hotels. Itisrecommendedtouse telegraphs.

16.3.16. Checking of subscribers paying the bills  should be carried, after a
pre-defined period of time.

Payments checking is provided by company payments documents with
notification of payments, received from payment position and State Bank's office. As a
result of check, the list of subscribers, who have not payed accounts on time, is created.
This list is used to warn subscribers about debts by phone. In five days after warning the
second checking phase should be carried; the subscribers  who have not settled debts
are inscribed to the "switching off" list.

When a subscriber  has clams on charges, he isto receive a new
payments document withno  disputable charges.

If the clam is unjustified, the associated charge is included to the payments
document of next settlement period.

Accounting claims should be taken from subscriberswithina month after  issue
of a payments document and analysed within  a month.



16.3.17. Sending data on service payment from payment positions, which are
situated in province, to computer centre is to be carried in two phases. The first is a
delivery of payments documents or payment data tapes from  payment
positions to the node by transport facilities. The second is the data transmission to
the computer centre, usingdata transmission lines.

The delivery  of data on payments from payment positions in province should be
carried directly to the computer centre by mail or transport facilities. The paid
payment requests should be delivered from the State Bank offices to the
computer centre by transport facilities, using a courier.
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