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SCOPE
CHAPTER 1 GENERAL

General

Scope

These operational directions give a concise, summarized overview description of the O&M handling of
numbering and numbering plans. The same, and more detailed, information can be found in the different
operational directions in the References clause.

Originally the handling of numbers has been no problem, quite small and less complex systems, less func-
tionality, no or limited connection to private networks and only a few number types to take care of. But
today the systems have grown rapidly with complex network solutions, many new standards to handle
and a lot of new functionality. This has resulted in, that for each new release, the handling of numbers has
become more and more complex.

Glossary

General

For a complete list of abbreviations and glossary, see the description for Acronyms, Abbreviations and
Glossary.

Number Storage and Analysis

Before looking into the different numbering plans, network configurations and number conversions, a brief
look at the basics of number handling will be made. The different analysis types and something about how
and why digits are stored in the system will be explained. In the end it is how numbers are stored and
analyzed in the MX-ONE Service Node that sets the boundaries and limitations for the system.

Number Storage

Numbers can be defined as either a series, for example extension numbers 1500-1800, or as a single
number, for example a common operator access code 09. Numbers with different number type are stored
in separate analyses data records.

Overlapping numbers or subnumber series cannot be defined, except for common operator DID numbers,
and that is possible because there are two separated link trees.

All numbers initiated with the number initiate command are stored in analyses data records, and to
find matching records at number analysis linked block data records are used, pointing out the wanted
number or number series.

Feature codes belonging to certain application systems are also stored in the NA link tree, (* and # have
their own block data records), therefore the same rules are applicable for them too.
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Analyzing Dialed Digits

A number analysis is carried out for each digit in order to identify the type of the dialed number. Depending
on the system line user type, the addressing digits are either received one by one (for example, at manual
dialing) or in a group (for example, when a name selection button on a telephone is used).

There are different types of analysis to decide whether a number is correct or not. These types correspond
to different number types and are stored in different link tree structures.

DID-analysis (Direct In-Dialing)
If the originating party is an incoming DID trunk, the first analysis step is the DID-analysis. This analysis

is used to determine whether the dialed number is a DID-number to an operator group or not.

If the dialed number is defined, the calling process proceeds with traffic distribution, otherwise the analysis
continues with internal analysis.

Internal Analysis

The purpose of internal analysis is to analyze the subsequent calling process and decide whether further
analysis is necessary. The result of the internal analysis is presented as Number Types.

External Analysis

If a number being analyzed is found to be an external number, the number is forwarded to external anal-
ysis, private network routing analysis (PNR) or least cost routing analysis (LCR), where the dialed number
can be modified into a new called number for routing in the network. In LCR, it is also possible to modify
the dialed number into a new dialed number. In PNR, individual number translation in two steps is
possible.

Parameter Analysis

Parameter analysis is used to determine whether the parameters in the procedures are of correct format
(number of digits), of correct number type (for example, extension number) and so on. The extent of this
analysis depends on the feature.

Parameter analysis is also used to determine when a * or # character is received in order to be able to
separate the parameters and to be able to recognize the end of the procedure.

Definitions

Number Types

As a way of separating numbers for extensions, operators and other nodes in the network, a set of number
types has been defined in the system. The number type distinguishes the various complete and shortened
form of numbers, and it is separated from the number itself.

The number type is stated in the parameter -numbertype when initiating, removing, or printing a number
or number series. For NA commands, see the command description for NUMBER ANALYSIS, NA.
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NOTE: The internal number types used within the MX-ONE Service Node (for example, extension number,
operator numbers, and so on), are not the same Type Of Numbers (TONs) as sent to the private or public
network. Those type of numbers are explained below.

Number Handling

A basic feature that is almost always available (except for manual external lines) is conveyance of a called
number over the external line.

Some signaling systems also support conveyance of the calling and connected party identity over the

intervening network. The conveyed calling or connected number is commonly used for display purposes

at the other party end. See the following Figure 2 for more information about the possibilities of different

signaling systems and configurations.

Called Number

e The called number that is sent forward in the network. Used for routing. Not necessarily the dialed
number. Independent of signaling system.

Calling number

* The A-party identity. Commonly used for metering and display purposes at the B-party. Both a private
and a public calling number are composed.

Connected number

 |dentity of the connected B-party. The number which is sent backward in the network from the termi-
nating node. Not necessarily the same number as the called number.

Figure 1.1: How called, calling and connected number is conveyed in a network

originating caled [transit'gateway called terminating
o -
caling exchange number exchange number exchange connected
party caling calling party
@ number number (E)
connected connected
number - number

The calling and connected number can be represented as a public or private number. In some cases both
the public and the private number are composed and sent to the inter-working part. In a VPN, for example,
where the public number is conveyed as the ISDN standard prescribes to the public ISDN, and the private
number is conveyed end-to-end between the MX-ONE Service Nodes in a user-user information element.

Depending on the signaling system, a various amount of information relating to the number can be
conveyed together with the number. Normally the type of number (TON) and presentation indicators are
conveyed with the number. MX-ONE supports public ISDN and QSIG.
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Figure 1.2: Different signaling system support for conveyance of number and TON'
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TON - Type of Number

The Type of Number (TON) is additional information that in some signaling systems can be sent together
with a number to, or over a public or private network.

1. *) Requires a route that supports conveyance of UUIl. Two settings are necessary

e UUI-support for a route is set in parameter VARC for the route (incommand RODAT)

* UUI-support for a destination is set in the ADC parameter (incommand RODDTI)

1) Acall over a QSIG route to a public destination is controlled by the setting for Called TON to 0-4 (in the ADC parameter) for the destination
(in command RODDT).

2) A call over a QSIG route to a private destination is controlled by the setting for Called TON to 5-7 (in the ADC parameter) for the
destination (command RODDI).

UUI A way to convey proprietary messages between nodes with the ISDN signalingsystem.

NSI A way to convey proprietary messages between nodes with DPNSS or APNSS signaling systems. UUI are used by the MX-ONE Service
Nodes to convey messages over the intervening ISDN-network between MX-ONE Service Nodes or ASB 501 systems to enable MX-ONE
Service Node-proprietary features.
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The TON is always affiliated to either a called, calling, or connected number. Itis a way to categorize the
level of the number in a network, for example, as international, national or local. This categorization is
always related to from where in the network the number is seen.

The MX-ONE™ system handles 5 types of public numbers, TON = 0-4, and 3 types of private numbers,
TON = 5-7. TON is stated for both the calling and for the called number. The TON for calling or connected
number is actually two TONSs, one is affiliated to the public number and one is affiliated to the private
number.
« TON for called number 0-7
» TON for calling number

— TON for public calling number 0-4

— TON for private calling number 5-7

« TON for connected number
— TON for public connected number 0-4
— TON for private connected number 5-7

The TON for called number is mainly used for not having to send the national and international prefix to
the public exchange. Instead, the TON for the called number (sent together with the called number) is set
to international or national. The public exchange will know from the TON instead of from the national or
international prefix that it is a national or international type of number.

The TON for the called number is re-set in every transit exchange as the call passes exchanges on its
way to the destination. This means that the setting of this TON only have to consider the situation in the
closest following exchange.

The TONSs for calling number (public and private) is used to control the composing of a complete calling
or connected number (public and private) to send to the inter-working exchange or public network. These
TONSs are first used to compose complete calling numbers (public and private) to send to the terminating
exchange. After this, they are sent together with the calling number through the network, and in the termi-
nating exchange they are used to control the composing of the complete connected numbers (public and
private) to send back to the originating exchange. Lastly, these TONs are sent back as TONSs for
connected number with the connected numbers.

In an hierarchic numbering plan, the TON for calling number is mandatory information. The proprietary
TON used by the includes both Type of number and Numbering Plan Identifier (NPI) as specified in the
ISDN standards. The TON used by the MX-ONE Service Node is a subset of the possible settings in
ISDN. When sent to an ISDN the TON is transformed into a proper ISDN TON and NPI. See Figure 2 for
more information.

NOTE: The handling of NPI unknown in ASP113 is controlled by an O&M parameter (TL60, VARC). The
default behavior is for a received number with NPI unknown to be set as ASP113’s TON “unknown public”.

Number Structure

The definitions below are to be used consistently in the O&M documentation.
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Figure 1.3: Local public (Type of number = 4)

00 712 1234
— ——

Directory number
Local code

E.oute access cods
Figure 1.4: National (Type of number = 2)

} Subsctiber number

00 018 123456
e —
‘ Subsctiber numbert

Trank code

Wational prefix

} Ated code

Route access code
Figure 1.5: International (Type of number = 1)

946 B 55012345

‘ Subsctiber number

Trunk code

!_'_ll

J

Countty cods

Intemarional prefix

Eoute access code
Figure 1.6: Local private (Type of number = 6)

(850 23456

‘ Dnrectory number

(Location code)
The first 1,2 or 3 digits
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864 5929

¥

Figure 1.7:

Level1 Regional (Type of number = 7)

Directory number

Locarion code

Metwotk access code

N0/ X NNX-XHXX

Figure 1.8: USA

Directory number

Centtal office code

N: Digits from 2 through 9
X: Digits from 0 through 9
0/1: The digit 0 or 1

Wumbering Plan Area (WPA) code

Figure 1.9: ISDN Address

cC

KOC

5D

_‘—\.H_‘u._..i—'_

Maticnal significant numbexr 8 422 3443

_\-\-\-"\..-'-F‘-'_

International ISODHN number

CC: Country code

NDC: National destination code

SN: Subscriber number

Numbering Plans

For more information, see 5.3 Descriptions of initiation of different numbering plans on page 23.

Arrangements of a MX-ONE Service Node Internal Numbering Plan

Depending on application, customer, PTT, country, and so on, the use of the first digit is different. This
will also affect the numbering plan.

Example 1

The MX-ONE Service Node is only connected to the PSTN. Notice, how the 1:st digit is used.
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0 Calls to PSTN.
Txxxx
2XxX%X
Ixxxx
Jxxxx
Sxxxx
OXxXX
TXxxx
Bxxxx
9 (Calls to the PEX cperator.

Example 2

Can be used for extensions, abbreviated numbets ste.

The MX-ONE Service Node is a member in a private network, and connected to two network operators.

00 Calls to PSTN
01 Calls to network operator 1
02 Calls to network operator 2

Calls to the PEX opstator

Destnaton digits to other exchanges within own networtk

03

04 .

_ } Abbreviated numbets
[r Extension numbers for own exchange within the closed numbeting plan

5

ﬁ . . . . . .

v Desztinaton digits to othet exchanges within own netwotk
8

9

WAC for calls to other private network

Open Numbering Plan, Location Code Based Numbering Plan (Uniform Numbering Plan)

This type of numbering plan is also called variable length numbering scheme.

An open numbering plan is where each location (exchange) in the private network needs a unique iden-
tifier, a location code, since different exchanges in the network can have extensions with identical direc-
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tory numbers. The location code is necessary in order to be able to distinguish two extensions with
identical directory numbers but in different exchanges.

Hierarchic numbering plan

If it is possible to convey TON with the calling, called, or connected numbers within the network, it is
possible to divide the numbering plan into different levels.

There are 2 levels:

» Level 1 Regional

e Local private

Figure 1.10: Example of a private hierarchic built numbering plan(dir = directory number)
LEVEL 1 REGIONAL NETWORK

Location code=884 Location code=850
— Node-A Mode-B — — Node-D —
Locaton code=4 Location code=5k Location code=2
dir=200-308 dir=200-355 dir=2000-2800
Node-G — Node-BE —
Location code=6 Location code=2
dir=200-200 dir=2000-20800

Closed Numbering Plan (Coordinated Numbering Plan)

This type of numbering plan is also called fixed length numbering scheme.

A closed numbering plan is used in a private network where there is no conflict between the first 1, 2 or

3 digits in the directory number series. This means that it is not necessary to use a unique identifier (loca-
tion code) as for an open numbering plan. Any extension in the network is reached by dialing the directory
number of the extension, irrespective of in which exchange the calling party is situated.

Common Corporate Numbering Plan

An application where the Routing and Number conversion features may be necessary is the realization
of a Common Corporate Numbering Plan. Such a number plan has the characteristic that all corporate

extensions are uniquely identified and can be reached from any corporate location by dialing of a specific
corporate directory number. The exchanges may be connected via tie line, PSTN and/or other networks,
in any configuration. The Routing and Number conversion features are used to modify the called or calling
number when routing the call via PSTN and other networks.
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Mixed Numbering Plan

A mix of open numbering plan and closed numbering plan in the same network is called mixed numbering
plan. Typically, the network segment covered by one transit exchange and its dependent exchanges may
be initiated as a closed numbering plan. This network segment is then treated as one node in an open
numbering plan covering the total network.

Figure 1.11: Example of a Mixed numbering plan
— | OCALPRIWATENETWORK-a L OCAL PRIWATE NETWORK-b _

Location code=864 Location code=8R0
— Node-A Mode-B — Node-0
Mo location code || Mo location code Mo location code
dir=100-199 dir=200-390 dir=2000-2000
MNode-G Mode-E ——
Mo location code Mo location code
dir=200-299 dir=A4000-40909

Local private network-a uses a closed numbering plan.
Local private network-b uses a closed numbering plan.

These two networks with closed numbering plans are treated as two nodes in an open numbering plan,
that is, together they form a mixed numbering plan.

Arrangements of a MX-ONE Service Node Internal Numbering Plan

Depending on application, customer, PTT, country, and so on, the use of the first digit is different. This
will also affect the numbering plan.

Example 1

The MX-ONE Service Node is only connected to the PSTN. Notice, how the 1:st digit is used.

10
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0 Calls to PSTN.
Txxxx
2XxX%X
Ixxxx
Jxxxx
Sxxxx
OXxXX
TXxxx
Bxxxx
9 (Calls to the PEX cperator.

Example 2

Can be used for extensions, abbreviated numbets ste.

The MX-ONE Service Node is a member in a private network, and connected to two network operators.

00 Calls to PSTN
01 Calls to network operator 1
02 Calls to network operator 2

Calls to the PEX opstator

Destnaton digits to other exchanges within own networtk

03

04 .

_ } Abbreviated numbets
[r Extension numbers for own exchange within the closed numbeting plan

5

ﬁ . . . . . .

v Desztinaton digits to othet exchanges within own netwotk
8

9

WAC for calls to other private network

Open Numbering Plan, Location Code Based Numbering Plan (Uniform Numbering Plan)

This type of numbering plan is also called variable length numbering scheme.

An open numbering plan is where each location (exchange) in the private network needs a unique iden-
tifier, a location code, since different exchanges in the network can have extensions with identical direc-

11
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tory numbers. The location code is necessary in order to be able to distinguish two extensions with
identical directory numbers but in different exchanges.

Hierarchic numbering plan

If it is possible to convey TON with the calling, called, or connected numbers within the network, it is
possible to divide the numbering plan into different levels.

There are 2 levels:

» Level 1 Regional

e Local private

Figure 1.12: Example of a private hierarchic built numbering plan (dir = directory number)
LEVEL 1 REGIONAL NETWORK

Location code=884 Location code=850
— Node-A Mode-B — — Node-D —
Locaton code=4 Location code=5k Location code=2
dir=200-308 dir=200-355 dir=2000-2800
Node-G — Node-BE —
Location code=6 Location code=2
dir=200-200 dir=2000-20800

Closed Numbering Plan (Coordinated Numbering Plan)

This type of numbering plan is also called fixed length numbering scheme.

A closed numbering plan is used in a private network where there is no conflict between the first 1, 2 or

3 digits in the directory number series. This means that it is not necessary to use a unique identifier (loca-
tion code) as for an open numbering plan. Any extension in the network is reached by dialing the directory
number of the extension, irrespective of in which exchange the calling party is situated.

Common Corporate Numbering Plan

An application where the Routing and Number conversion features may be necessary is the realization
of a Common Corporate Numbering Plan. Such a number plan has the characteristic that all corporate

extensions are uniquely identified and can be reached from any corporate location by dialing of a specific
corporate directory number. The exchanges may be connected via tie line, PSTN and/or other networks,
in any configuration. The Routing and Number conversion features are used to modify the called or calling
number when routing the call via PSTN and other networks.

12
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Mixed Numbering Plan

A mix of open numbering plan and closed numbering plan in the same network is called mixed numbering
plan. Typically, the network segment covered by one transit exchange and its dependent exchanges may
be initiated as a closed numbering plan. This network segment is then treated as one node in an open
numbering plan covering the total network.

Figure 1.13: Example of a Mixed numbering plan
— | OCALPRIWATENETWORK-a L OCAL PRIWATE NETWORK-b _

Location code=864 Location code=8R0
— Node-A Mode-B — Node-0
Mo location code || Mo location code Mo location code
dir=100-199 dir=200-390 dir=2000-2000
MNode-G Mode-E ——
Mo location code Mo location code
dir=200-299 dir=A4000-40909

Local private network-a uses a closed numbering plan.
Local private network-b uses a closed numbering plan.

These two networks with closed numbering plans are treated as two nodes in an open numbering plan,
that is, together they form a mixed numbering plan.

Number Conversion

Number conversion shall be used as alast resort if nothing else works, in order to get the number handling
to work. For example to coordinate private and public numbering plans, without having to make major
changes in an existing numbering plan. The typical use of this feature is to enable a common corporate
numbering plan in cases where conflicting DID-numbers are received from the public network.

With the Number Conversion feature a calling, called or connected number sent or received from the
public ISDN network, or from an ECMA Q-SIG network, can be modified (for example, remove prefixes,
country codes or area codes, or international, national or local codes), in order to present a correct
number to the parties involved.

It is also possible to modify sent or received TONs and bearer capability with this feature.

NOTE: If net services are to work properly, number conversion shall not be used for calls within the private
network. Use it at your own risk.

Number Conversion

Number conversion shall be used as alast resort if nothing else works, in order to get the number handling
to work. For example to coordinate private and public numbering plans, without having to make major

13
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changes in an existing numbering plan. The typical use of this feature is to enable a common corporate
numbering plan in cases where conflicting DID-numbers are received from the public network.

With the Number Conversion feature a calling, called or connected number sent or received from the
public ISDN network, or from an ECMA Q-SIG network, can be modified (for example, remove prefixes,
country codes or area codes, or international, national or local codes), in order to present a correct
number to the parties involved.

It is also possible to modify sent or received TONs and bearer capability with this feature.

NOTE: If net services are to work properly, number conversion shall not be used for calls within the private
network. Use it at your own risk.

Prerequisites

Aids

I/O terminal.

Execution

NOTE: The examples below only show the parameters relevant to the example. Normally, more parame-
ters have to be stated to be able to execute the command.

Internal Number Handling

The command number initiate is used for controlling called or connected numbers for internal calls.

Extension Directory Number Initiation

Initiate internal number type for extensions, for example, DTS, ATS, and generic extension. number_ini-
tiate -numbertype ex -number....

Operator Number Initiation

Initiate internal number type for operators, OPI.

Direct in dialing common operator number.number _initiate -numbertype od-number...
Common operator number. number _initiate -numbertype oc -number...

Individual operator number. number _initiate -numbertype oi -number...

Remote Extension Directory Number Initiation

Initiate internal number type for remote extensions, if A-number is available.number_initiate -number-
type r1 -number...

14
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or, if no A-number is available for the remote extension: number_initiate -numbertype r2 -number..

Calling, Called and Connected Number Handling

The examples mentioned below all depend on if the signaling system supports calling, called, and
connected number handling. A signaling system like ISDN is required, otherwise there is no support for
the feature.

Figure 1.14: Example of a configuration that supports calling, called and connected number
handling

;Erlrﬁli::tlﬂg Q-81G Terminating
Sernvice
Node Node

NOTE: For some markets the called party shall also contain the CID as additional digits.

Calling Party Number

The calling party number (A-party) can be conveyed to the called party if the intermediate signaling
system supports this. The calling party number consists of the complete calling number (A-party) (in
some cases, with SIP trunks, including restriction information) and TON.

In the originating exchange the complete number is composed of the A party directory number and
exchange numbers which are stated in the parameters EXNOPR and EXNOPU, see 5.2.4 Public
numbers on page 20 and 5.2.5 Private numbers on page 21.

What EXNOPU, EXNOPR -values to choose depends of the value (0-4 and 5-7 respectively) stated in the
respective TON (for the ADC parameter in the RODDI command). The values in the parameters
EXNOPR, EXNOPU, and ADC must be initiated with regard to the connected exchanges.

The calling party number (directory number or ROUDIR) can if necessary be converted by the command
number conversion initiate, usingthe parameter -conversionnumbertype = ’sent A number
and sent connected number, and a corresponding value in the -numbertype parameter.

It is possible to send different calling party numbers, depending on destination and selected route.
Common public directory number as calling party number

According to called, calling and connected party number, the same rules mentioned in the section above
are applicable for initiating common public directory numbers.

Additions are:

In the KSEXI or EXTEI commands, network affiliation shall be stated in parameter ADC if the calling party
number is not possible or not allowed to be sent to the PSTN. In extension_profile -i the network affiliation
in --ext-npres shall also be set appropriately.
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If the calling party number of the A-party is not possible or not allowed to be sent, a calling party number
using the common public directory number (stated in command route data common) with relevant
exchange numbers and TON can be sent.

Common public directory number can only be initiated per system, per LIM and per customer.
Figure 1.15: Example of configuration where different common public numbers are used

— MNode 1 — Mode 2 —
CP per system

CP per system | LIM

D
LIM O-SIG LIM Lg‘"

For extensions in LIM A, the common public directory number initiated for Node1 will be used for calls to
public ISDN. For extensions in LIM B, C, and D, the common public directory number initiated for Node2
will be used for calls to public ISDN. The use of the above stated common public directory number is inde-
pendent of how the call is routed.

ROUDIR as calling party number

If the calling party number is sent from exchange A, this number will be transferred transparently through
exchange B to the public ISDN.
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Figure 1.16: A call transiting several MX-ONE Service Nodes

FUBLIC ISDN

ASE 501
C

Q-3IG
— —

If the tie line A-B does not support calling party identity transfer, or if no calling party number is sent from
exchange A, the B exchange will compose a calling party number to be sent to the ISDN by means of:

1. Exchange numbers for outgoing public route (EXNOPU) + ROUDIR for the incoming tie line route.
The parameters are initiated per route.

2. Or, if no ROUDIR is defined for the incoming tie line route, no number will be sent to the ISDN.

The following commands are used to control calling number:

Command Parameters

route data common -i --public-directory-number,
--public-number

RODDI ADC

RONDI EXNOPU, EXNOPR, ROUDIR

Calling Party Number

The calling party number (A-party) can be conveyed to the called party if the intermediate signaling
system supports this. The calling party number consists of the complete calling number (A-party) (in
some cases, with SIP trunks, including restriction information) and TON.

In the originating exchange the complete number is composed of the A party directory number and
exchange numbers which are stated in the parameters EXNOPR and EXNOPU, see 5.2.4 Public
numbers on page 20 and 5.2.5 Private numbers on page 21.

What EXNOPU, EXNOPR -values to choose depends of the value (0-4 and 5-7 respectively) stated in the
respective TON (for the ADC parameter in the RODDI command). The values in the parameters
EXNOPR, EXNOPU, and ADC must be initiated with regard to the connected exchanges.

The calling party number (directory number or ROUDIR) can if necessary be converted by the command
number conversion initiate, usingthe parameter -conversionnumbertype = ’sent A number
and sent connected number, and a corresponding value in the -numbertype parameter.

It is possible to send different calling party numbers, depending on destination and selected route.
Common public directory number as calling party number

According to called, calling and connected party number, the same rules mentioned in the section above
are applicable for initiating common public directory numbers.
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Additions are:

In the KSEXI or EXTEI commands, network affiliation shall be stated in parameter ADC if the calling party
number is not possible or not allowed to be sent to the PSTN. In extension_profile -i the network affiliation
in --ext-npres shall also be set appropriately.

If the calling party number of the A-party is not possible or not allowed to be sent, a calling party number
using the common public directory number (stated in command route data common) with relevant
exchange numbers and TON can be sent.

Common public directory number can only be initiated per system, per LIM and per customer.
Figure 1.17: Example of configuration where different common public numbers are used

— MNode 1 — Mode 2 —
CP per system

CP per system | LIM

D
LIM O-SIG LIM Lg‘"

For extensions in LIM A, the common public directory number initiated for Node1 will be used for calls to
public ISDN. For extensions in LIM B, C, and D, the common public directory number initiated for Node2
will be used for calls to public ISDN. The use of the above stated common public directory number is inde-
pendent of how the call is routed.

ROUDIR as calling party number

If the calling party number is sent from exchange A, this number will be transferred transparently through
exchange B to the public ISDN.
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Figure 1.18: A call transiting several MX-ONE Service Nodes

FUBLIC ISDN

ASE 501
C

Q-3IG
— —

If the tie line A-B does not support calling party identity transfer, or if no calling party number is sent from
exchange A, the B exchange will compose a calling party number to be sent to the ISDN by means of:

1. Exchange numbers for outgoing public route (EXNOPU) + ROUDIR for the incoming tie line route.
The parameters are initiated per route.

2. Or, if no ROUDIR is defined for the incoming tie line route, no number will be sent to the ISDN.

The following commands are used to control calling number:

Command Parameters

route data common -i --public-directory-number,
--public-number

RODDI ADC

RONDI EXNOPU, EXNOPR, ROUDIR

Connected Party Number

If the connected party differs from the called party (for example, after transfer), the connected party
number may be used, for example, for display purposes, that is, on condition that the signaling system
supports this. Apart from how the TON to use is found, the complete connected number is composed in
the same way as the complete calling number is composed. The TON to use is the received TON from
the calling party.

The following command is used to control the connected number:

Command Parameter

RONDI EXNOPUEXPNOPR

Public Numbers

Exchange Number <=> Parameter Example
Country code EXNOPU=2-CC EXNOPU=1-46
Trunk code EXNOPU=2-NDC EXNOPU=2-8
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Exchange Number <=>

Parameter

Example

Local code

EXNOPU=4-LOCPU

EXNOPU=4-68

Network specific

EXNOPU=3-NSP

EXNOPU=3-999

Unknown public

EXNOPU=0-UNPC

EXNOPU=0-46868

Type of number = TON How to compose a complete
number for this TON

International 1 Country Code + Trunk Code +
Subscriber number (Local Code
+Directory number)

National 2 Trunk code + Subscriber
number (Local Code +Directory
number

Local Public 4 Subscriber number (Local Code
+ Directory number)

Network Specific 3 Network specific + Directory
number

Unknown Public 0 Unknown Public + Directory
number

Private Numbers
Exchange Number <=> Parameter Example

Location code (Level 1 regional)

EXNOPR=7-LEV1RC

EXNOPR=7-850

Location code (Local private)

EXNOPR=6-LOCPR

EXNOPR=6-4

Unknown Private

EXNOPU=5-UNPR

EXNOPR=5-8504

Network specific

EXNOPU=3-NSP

EXNOPU=3-999

Unknown public

EXNOPU=0-UNPC

EXNOPU=0-46868

Type of number =

TON

How to compose a complete
number for this TON

Level 1 Regional

Location code (Level 1
Regional) +Location code
(Localprivate) + Directory
number

Local private

Location code (Local private) +
Directory number

4/154 31-ANF 901 14 Uen F2 2021-05-12
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Exchange Number <=> Parameter Example
Unknown private 5 Unknown Private code +
Directory number

Examples

Binding between RODDI and RONDI/

It is parameter ADC in RODDI and parameter EXNOPU or EXNOPR in RONDI that control the composing
of a complete calling number.

In ADC, the TON for calling public number is connected to the EXNOPU values. These are used to
compose the calling public number. Also in ADC, the TON for calling private number is connected to the
EXNOPR values. These are used to compose the calling private number.

Figure 1.19: One or many exchange numbers are used to compose the complete calling
number, depending on the type of number to be composed.
TON for Calling Number Public

TON for Calling Mumber Private

RODDIROU=R.DEST=ADC= :I'{T ...................... ;

RONDI:ROU=R.EXNOP L= X-PPPP F’:EKNDF’H=‘|I"—NNNNN;

Initiation of Common Public Directory Number per System

Common Public Directory number is used when the internal directory number series is not included in the
Public Exchanges DID series. All extensions in the MX-ONE Service Node that are not DID-extensions
must be initiated with the category Not allowed to send CLI.

For generic extensions (extension profile command) --ext-npres (D3)=0 Network Affiliation.
For DTS (KS commands) ADC(D10)=0 Network Affiliation.
For ATS (EX commands) ADC(D9)=0 Network Affiliation.

number _initate-numbertype cp -number...

extension_profile --ext-npres xx0xxx

KSEXI:DIR=,ADC-=......... 0;

EXTEI:DIR=,ADC=.......... 0;

route_data_common -i --public-directory-number xxx --public-number xxxx

Initiation of exchange numbers per route

The exchange numbers are used with the directory number to compose a complete calling number.
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number_initate-numbertype ed -number...
RONDI:ROU=,EXNOPU=0-UNPU;
RONDI:ROU=,EXNOPU=1-CC;
RONDI:ROU=,EXNOPU=2-NDC;
RONDI:ROU=,EXNOPU=3-NSP;
RONDI:ROU=,EXNOPU=4-LOCPU;
RONDI:ROU=,EXNOPU=5-UNPR,;
RONDI:ROU=,EXNOPU=6-LOCPR;
RONDI:ROU=,EXNOPU=7-LEV1RC;

Initiation of ROUDIR

The parameter is used when an incoming route does not convey the calling number. The number stated
in ROUDIR is used as a directory number when composing the complete calling number.

number_initate-numbertype ed -number...
RONDI:ROU=(incoming route),ROUDIR=;

Descriptions of Initiation of Different Numbering Plans

The examples mentioned below all depend on if the signaling system supports calling, called, and
connected number handling. A signaling system like ISDN is required, otherwise there is no support for
the feature.
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Open Numbering Plan or Location Code Based Numbering Plan (Uniform Numbering
Plan)

Figure 1.20: Example of an open numbering plan

7 cone)

MX-ONE l 970 2xx
910 2xxx
920 2xxX
MX-ONE —‘

ASB 501 | 980 2xxx
ASB 501 i 930 2xxx

MAC Network Access Code {1 digit]
NAC | LOC - LOC Location Gode {2 digits]
' ~ DIR Directory number {3-4 digits]

Location code

Characteristics for a private network with open numbering plan are:

Location code (LOC) is used
The Location code may include a Network Access Code (NAC), (Optional)

Mixed number length is permitted in the same network. This applies to both location codes and direc-
tory numbers.

Exchanges may have extensions with identical directory numbers.
The complete dialed number is not always distributed in the network as called number.

If calling number is possible to send, exchange numbers are used to compose the complete calling
number to send.

If TONSs are possible to convey with the calling or connected number, an exchange number table shall
be initiated in each of the exchanges for each of the used TONSs in order to be able to compose the
complete calling or connected number

In MX-ONE, the NAC and the location code are not analyzed separately but handled as one location code.

The external destinations in each of the exchanges are initiated using -numbertype =ed:

number _initate-numbertype ed -number ...
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Own exchange numbers are also stated for each node using -numbertype = en.
number _initate-numbertype en -number ...

The route access codes are defined with the command RODDI.
RODDI:DEST=...,ROU=...,ADC= D2D3D4 .. ,SRT=...

D2 in ADC states the TON for the called number. The TON for the called number is normally used by
public exchanges.

D3 states the TON for the calling number public.
D4 states the TON for the calling number private.

The TON values of D3 and D4, define which exchange numbers to use from the exchange number table
together with the directory number when composing the complete calling/connected number.

The exchange number table is built up using command RONDT:
RONDI:ROU=...,.EXNOPU=0-(Code for Unknown public);
RONDI:ROU=...,.EXNOPU=1-(Code for Country code);
RONDI:ROU=...,EXNOPU=2-(Code for Trunk code);
RONDI:ROU=...,EXNOPU=3-(Code for Network specific);
RONDI:ROU=...,EXNOPU=4-(Code for Local code);
RONDI:ROU=...,EXNOPR=5-(Code for Unknown private);
RONDI:ROU=...,EXNOPR=6-(Code for Local private);

RONDI:ROU=...,EXNOPR=7-(Code for Level 1 Regional);

NOTE: There is a connection between RODDI and RONDI regarding the ADC parameter values for calling
number TON (public and private).
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Figure 1.21: Example of how the complete calling numbers are composed

RODDIDEST=00009 ROU=1 5RT=2 ADC=0117100000000025000;
|

I
RONDIROU=1,EXNOPU=14E;
RONDIROU=1,EXNOPLU=2-8;

RONDIROU=1,EXNOPLU=4-58;

|
RONDIROU=1,EXNOPR=7-850;

RONDI:ROU=1,EXNOFPR=6-2;

A publicintemational number consists of:

Courtry Code fvalue 1) +

Trunk Code fvalue 2] +

Subzcnber number {value 4] {Local code + Directory number]

A private Regional 1 number consists of:
Location code {level 1 regional] {vaue 7] +
Location code {local private] {wvalue B) +
Directory number

When dialling: 0000592000,

The public calling number will be composed as:
46 + 8 + 68 + Directory number

The private calling number will be composed as:
850 + 2 + Directory number

The composed Connected number is defined by received TON of the Calling party number.

In order to make display and network services to work properly, the private exchange numbers that prefix
the directory number (stated by ExNOPR in the RONDI command) also have to be initiated as own
exchange numbers. This is because if a part of the number is found to be own exchange number, the
MX-ONE Service Node removes these parts of the number before displaying or executing a network
service.

number_initate-numbertype en -number 'own exchange number (local private exchange number
& level 1 Regional exchange number)'.
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Figure 1.22: Example of a closed numbering plan.

o]

MK—GNE\ 43xxX
6XXXX
MX-ONE MX-ONE

ASB 501 | 1xxxx
ASB 501 l 2XXXX

Dial format

OMXKX

['BIR"| DIR Directory number (5 digits|

Characteristics for a private network with closed numbering plan are:
e The total number length is fixed
» Only directory number is used, without any location code (that is, no exchange numbers are neces-

sary)
e The complete dialed number is distributed within the network as called number

Since it is a closed numbering plan the external destinations shall in each exchange be initiated using
-numbertype = ec:

number_initate-numbertype ec -number... (1, 2 or 3 digits of the directory number for addressing other
exchanges)

The route access codes are defined with command rRoDDT and parameter DEST.
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Common Corporate Numbering Plan

Figure 1.23: Example of a common corporate numbering plan

PSTN

D|ID number seres Dl_D number seHes D_lD number seHes

651 652 526
Exx MX-ONE MX-ONE XEX ASB 501 XXX
o o

GXX

Dial format

{LOC) Location code {3 digits]
(LOC) DIR Directory number 3 digits)

Each exchange has its own numbering plan, except the routing numbers to other exchanges in the

network, which are common in the network and correspond with the own exchange identity.

Characteristics for a private network of this type:

* Some exchanges are connected via tie line, some via PSTN

» Some exchanges of the network use fixed number length

e The number length is permitted to vary

» The location code (exchange identity) is used for routing purpose

» If calling number is possible to send, exchange numbers are used to compose the complete calling
number to send

» If TONs are possible to convey with the calling/connected number, an exchange number table shall be
initiated in each of the exchanges for each of the used TONs in order to be able to compose the
complete calling connected number

The external destinations in each exchange are initiated using -numbertype = ec for parts of the private
network with a closed numbering plan.

number_initate-numbertype ec -number...

For other external destinations -numbertype = ed is used.
number_initate-numbertype ed -number...

Own exchange numbers are stated for each exchange with

number_initate-numbertype en -number...
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The route access codes are defined with command RODDI and parameter DEST. For routing via the
public network it is possible to modify the called or dialed number that is sent to the PSTN, that is, the
corporate number is modified to a public directory number.

Mixed Numbering Plan

Figure 1.24: Example of a mixed numbering plan

851 3xux BEGThXX
B3261xx

MX-ONE

ASE 501 \B%0)

MX-ONE [ 9%xxx
(850)
AEE 5“1 Enxx

MX-ONE

o] oo

Dial format

ASB 501

(850)1XXXX

(LOC) - {LOC) Location code (3 digits]

DIR Directory number {4-5 digits]
As the name implies, this number plan is a mixture of both an open numbering plan and a closed
numbering plan. Therefore the same characteristics mentioned earlier are applicable for this type of
numbering plan also.

NOTE: The handling of NPI unknown in ASP113 is controlled by an O&M parameter (TL60, VARC). The
default behavior is for a received number with NPI unknown to be set as ASP113’s TON “unknown public”.

General Numbering Execution Examples

Example 1

A MX-ONE Service Node with only one route to another MX-ONE Service Node. The external line can
convey calling and connected number. It is also possible to send TON together with the number.

28
4/154 31-ANF 901 14 Uen F2 2021-05-12



EXECUTION
CHAPTER 1 GENERAL

The two exchanges use a closed numbering plan (that is, no conflicting directory numbers). The first digit
of the cooperating exchange directory number series is used as route access code.

Public numbers and TON are not relevant, since this is only within the own private network and the private
number has priority over the public number regarding the display.

__Mode-B _
NO LOCATION CODE
dir=32000..40949

ROUTE ACCESS CODE =1&2
ROU=1

CCS fe.g. ISDN) Closed numbering plan

—Mode-A
ROU=1
ROUTE ACCESS CODE = 3&4

NO LOCATION CODE
dir=1000. . . 26595

Execution in Node-A

number _initate-numbertype ex -number 1000..2999

number _initate-numbertype ec -number 3,4
RODDI:ROU=1,DEST=3,SRT=1,ADC=XBXBXXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,DEST=4,SRT=1,ADC=XBXBXXXXXXXXXXXXXX...XXXXX;

Execution in Node-B

number _initate-numbertype ex -number 3000..4999

number _initate-numbertype ec -number 1,2
RODDI:ROU=1,DEST=1,SRT=1,ADC=XB6XBXXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,DEST=1,SRT=2,ADC=XBXBXXXXXXXXXXXXXX...XXXXX;

Calling/connected/called number

Extension dir=1555 in Node-A dials: 3555

In Node-A

Called number 3555 (TON=6) sent to Node-B
Calling number Private 1555 (TON=6) sent to Node-B
Connected number Private 3555 (TON=6) received from Node-B
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Example 2

A MX-ONE Service Node with only one route to another MX-ONE Service Node. The external line can
convey calling and connected number. It is also possible to send TON together with the number.

Route access code is used to prefix the directory number since the directory number series are the same
in both exchanges.

Public numbers and TON are not relevant, since this is only within the own private network and the private
number has priority over the public number regarding the display.

_ MNode-B _

LOCATION CODE =2
dir =1000.. 2885

ROUTE ACCESS CODE =4
ROU=1

CCS fe.g. ISDN) Open numbering plan

—Mode-A
ROU=1
ROUTE ACCESS CODE =23

LOCATION CODE =4
dir="1000. . 28064

Execution in Node-A

number _initate-numbertype en -number 4

number _initate-numbertype ex -number 1000..2999

number _initate-numbertype ed -number 3
RODDI:ROU=1,DEST=3,SRT=1,ADC=XBXBXXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,EXNOPR=6-4;

The EXNOPR D1 value corresponds to the ADC D4 value (6) for TON = Local Private Number.
Execution in Node-B

number _initate-numbertype en -number 3

number _initate-numbertype ex -number 1000..2999

number _initate-numbertype ed -number 4
RODDI:ROU=1,DEST=4,SRT=1,ADC=XBXBXXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,EXNOPR=6-3;

The EXNOPR D1 value corresponds to the ADC D4 value (6) for TON = Local Private Number.
Calling/connected/called number
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Extension dir=1555 in Node-A dials: 3555

In Node-A

Called number 31555 (TON=6) sent to Node-B

Calling number Private 41555 (TON=6) composed and sent to Node-B

Connected number Private 3555 (TON=6) received from Node-B
Example 3

A MX-ONE Service Node with only one route to another MX-ONE Service Node. The external line can
convey calling and connected number. It is also possible to send TON together with the number.

The two exchanges use a closed numbering plan (that is, no conflicting directory numbers). The first digit
of the cooperating exchange directory number series is used as route access code.

Public numbers and TON are not relevant, since this is only within the own private network and the private
number has priority over the public number regarding the display.

__Mode-B _
NO LOCATION CODE
dir=32000.. 4000

ROUTE ACCESS CODE =1&2
ROU=1

CCS {e.q. ISDN) Closed numbering plan

—MNode-A
ROU=1
ROUTE ACCESS CODE = 3&4

MO LOCATION CODE
dir=1000. . 20084

Execution in Node-A

number _initate-numbertype ex -number 1000..2999

number _initate-numbertype ec -number 3,4

number _initate-numbertype ed -number 3
RODDI:ROU=1,DEST=3,SRT=1,ADC=XB6XBXXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,DEST=4,SRT=1,ADC=XBXB6XXXXXXXXXXXXXX...XXXXX;

Execution in Node-B
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number _initate-numbertype ex -number 3000..4999
number _initate-numbertype ec -number 1,2
number _initate-numbertype ed -number 4

RODDI:ROU=1,DEST=1,SRT=1,ADC=XBXBXXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,DEST=2,SRT=1,ADC=XBXBXXXXXXXXXXXXXX...XXXXX;

Calling/connected/called number

Extension dir=1555 in Node-A dials: 3555

In Node-A

Called number

3555 (TON=6) sent to Node-B

Calling number Private

1555 (TON=6) sent to Node-B

Connected number Private

3555 (TON=6) received from Node-B

Example 4

A MX-ONE Service Node with only one route to another MX-ONE Service Node. The external line can

convey calling and connected number. It is also poss

Route access code is used to prefix the directory num
in both exchanges.

ible to send TON together with the number.
ber since the directory number series are the same

Public numbers and TON are not relevant, since this is only within the own private network and the private
number has priority over the public number regarding the display.

_ MNode-B

LOCATION CODE =2
dir =1000.. 2885

ROUTE ACCESS CODE =4
ROU=1

GCS fe.g. ISDN)

Open numbering plan

—Mode-A
ROoU=1
ROUTE ACCESS CODE =3

LOCATION CODE =4
dir="1000. . 28064

4/154 31-ANF 901 14 Uen F2 2021-05-12
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Execution in Node-A

number _initate-numbertype en -number 4

number _initate-numbertype ex -number 1000..2999

number _initate-numbertype ed -number 3
RODDI:ROU=1,DEST=3,SRT=1,ADC=XBXBXXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,EXNOPR=6-4;

The EXNOPR D1 value corresponds to the ADC D4 value (6) for TON = Local Private Number.
Execution in Node-B

number _initate-numbertype en -number 3

number _initate-numbertype ex -number 1000..2999

number _initate-numbertype ed -number 4
RODDI:ROU=1,DEST=4,SRT=1,ADC=X6XBXXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,EXNOPR=6-3;

Calling/connected/called number

Extension dir=1555 in Node-A dials: 3555

In Node-A

Called number 31555 (TON=6) sent to Node-B

Calling number Private 41555 (TON=6) composed and sent to Node-B

Connected number Private 31555 (TON=6) received from Node-B
Example 5

Three MX-ONE Service Nodes are connected. The external line can convey calling and connected
number. It is also possible to send TON together with the number.

Public numbers and TON are not relevant, since this is only within the own private network and the private
number has priority over the public number regarding the display.
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— Mode-C

LOCATION CODE = 884
dir = 1000... 2895

ROUTE ACCESS CODE =880
ROU=2

GCS {e.g. ISDN]

_MNode-B
ROL=2
ROUTE ACCESS CODE = 864

LOCATION CODE = 850
dir =3000. .. 4800

ROUTE ACCESS CODE =182
ROU=1

CCS

Local private network
(closed numbering plan)

—Mode-A
ROU=1

ROUTE ACCESS CODE = 284
ROUTE ACCESS CODE =864

LOCATION CODE = 8R0
dir =1000. . . 25890

Execution in Node-A

Level 1 regional network
fmixed numbering plan}

number _initate-numbertype en -number 850
number_initate-numbertype ex -number 1000..2999
number_initate-numbertype ed -number 3,4

RODDI:ROU=1,DEST=3,SRT=1,ADC=XBXB6XXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,DEST=4,SRT=1,ADC=XBXBXXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,DEST=864,SRT=1,ADC=X7X7XXXXXXXXXXXXXX...XXXXX;

RODDI:ROU=1,EXNOPR=7-850;

Execution in Node-B
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EXECUTION
CHAPTER 1 GENERAL

number _initate-numbertype en -number 850

number _initate-numbertype ex -number 3000..4999

number _initate-numbertype ed -number 864

number _initate-numbertype ec -number 1,2
RODDI:ROU=1,DEST=1,SRT=1,ADC=XBXBXXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,DEST=2,SRT=1,ADC=XB6XBXXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=1,DEST=864,SRT=1,ADC=X7X7XXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=2,EXNOPR=7-850;

Execution in Node-C

number _initate-numbertype en -number 864

number _initate-numbertype ex -number 1000..2999

number _initate-numbertype ed -number 850

number _initate-numbertype ec -number 1,2
RODDI:ROU=1,DEST=850,SRT=1,ADC=X7 X7 XXXXXXXXXXXXXX...XXXXX;
RODDI:ROU=2,EXNOPR=7-864;

Calling/connected/called number

Extension dir=1555 in Node-A dials: 3555

In Node-A

Called number 3555 (TON=6) sent to Node-B
Calling number Private 1555 (TON=6) sent to Node-B
Connected number Private 3555 (TON=6) received from Node-B

Extension dir=1555 in Node-A dials: 8641777

Extension dir=1555 in Node-A dials: 3555

In Node-A

Called number 8641777 (TON=7) sent to Node-B

Calling number Private 8501555 (TON=7) composed and sent to Node-B

Connected number Private 8641777 (TON=7) received from Node-C

In Node-B

Called number 8641777 (TON=7) received from Node-A and
sentto Node-C

Calling number Private 8501555 (TON=7) received from Node-A and
sentto Node-C
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CHAPTER 1

TERMINATION
GENERAL

Connected number Private

8641777 (TON=7) received from Node-C andsent
to Node-A

In Node-C

Called number

641777 (TON=7) received from Node-B

Calling number Private

8501555 (TON=7) received from Node-A

Connected number Private

8641777 (TON=7) composed and sent to Node-A

Termination
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