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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found
in SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in respect
of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web server
(http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including | PR searches, has been carried out by ETSI. No guarantee
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Foreword

ThisETSI Standard (ES) has been produced by ETSI Technical Committee Services and Protocols for Advanced
Networks (SPAN).
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1 Scope

The present document specifies the stage three of the transfer of charging related information between a charge
determination point and a charge registration or charge generation point by means of the Signalling System No.7
protocol. Additionally a connection control point may be located between determination point and a charge registration
or charge generation point. Stage three identifies the protocol procedures and switching functions needed to support a
feature.

The present document is applicable to an environment where different operators are working together. It isalso
applicable to a single network operator environment.

Whether the present document is applicable to a national environment and/or can be used for inter-network purposes
depends on regulatory demands and/or bilateral agreements. It should be noted that there are network requirements and
signalling limitations that are not covered because they are outside the scope of the present document. Examples of these
are asfollows:

- which currency is used;

- capabilitiesthat require atrandation function of currencies or for the trandation of currenciesinto metering
pulses;

- with an analogue access with pulse metering, no distinction can be made between pul ses resulting from charges
imposed by different operators;

- theon-line provided advice of charge information may not accurately reflect the correct charging rate due to
discount rates, special charging arrangements, etc.;

- inassociation with these charging procedures, changes of the ISDN AoC supplementary services may be required
for the identification of the network operator;

- new serviceslike B-ISDN and new IN call concepts are not fully considered in this version; especially the relay
of charging information within configurations with more than one 'B' subscriber at the same time (e.g. conference
calls) is not supported.

- nointerworking is covered with existing implementations making use of implicit information elements pointing
to locally available charging data;

- complaint handling between network operators in case of incorrect advice of charge information;
- explicit encryption or special security mechanisms.

This application makes use of the Application Transport Mechanism (APM) described in [2]. The present document
specifies the respective user, i.e. the APM-user, to support the transfer of charging related information.

ETSI
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2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.
« For anon-specific reference, the latest version applies.

« A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

[1] EN 300 356-1: "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User
Part (ISUP) version 3 for the international interface; Part 1: Basic services
[ITU-T Recommendations Q.761 to Q.764 (1997), modified]".

[2] EN 301 069-1: "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User
Part (1ISUP); Application transport mechanism; Part 1. Protocol specification
[ITU-T Recommendation Q.765, modified]".

[3] ITU-T Recommendation X.680: "Information technology - Abstract Syntax Notation One
(ASN.1): Specification of basic notation".

[4] ITU-T Recommendation X.681: "Information technology - Abstract Syntax Notation One
(ASN.1): Information object specification”.

[5] ITU-T Recommendation X.682: "Information technology - Abstract Syntax Notation One
(ASN.1): Constraint specification”.

[6] ITU-T Recommendation X.683: "Information technology - Abstract Syntax Notation One
(ASN.1): Parameterization of ASN.1 specifications”.

[7] ITU-T Recommendation Q.1400: "Architecture framework for the devel opment of signalling and
OA&M protocols using OSI concepts'.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

absolute time: time of the day representing GMT

add-on charge: single additional charge which does not change the current tariff

charge: number of charge units (for the usage of a chargeable event (tel ecommunication service))

charge determination point: point isapoint (exchange or IN-SCP/Service provider) that determines which tariff/add-
on charge should be applied

char ge generation point: exchange where online charging is performed (i.e. conversion of tariff per time to cost), e.g.
the originating local exchange for advice of charge purposes

chargeregistration point: exchange that collects the information to be used for the actual charging of the call or
service (either on meter-pulse counters or in call data records).

charge unit: base element for the charging process, expressed as meter-pulse units or as currency value
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charging: calculation of the number of charge units, based on the chargeable event and its corresponding add-on
charge/tariff

connection control point: connection control point is an exchange (e.g. IN-SSP) which controls calls which consist of
multiple connection configurations (e.g. calls with introducing announcements, re-routing, follow-on, conferences)

start of charge: point in time where the condition to start charging are fulfilled, e.g. the connection between two
subscribersis established. Within the most networks char ging is started directly with receipt of the Answer message.
Each network operator - or in case of application of the charging messages over network boundaries each of the
involved network operators - has to define the conditions for starting charging individually. However all the definitions
base on the receipt of some kind of "connected" information

stop of charge: point in time where the condition to stop charging is fulfilled, e.g. the connection between two
subscribersis cleared. Within the most networks char ging is stopped directly on receipt of the Release message

subtariff: within atariff sequence, a charge unit per time unit. Each subtariff has an individual duration and an
individual charge unit

tariff: set of parameters used for charging purposes to calculate the numbering charge units for the telecommunication
service or agroup of telecommunication services used. A tariff consists of atariff sequence

tariff determination instance: particular charging-related process with a corresponding communication between a
charge determination point and a charge registration/charge generation point

tariff sequence: list of up to 4 consecutive subtariffs which has to be applied for the charging of the communication
event. The subtariffs are applied at the start of the communication event and are applied consecutively according to the
list of the subtariffs. The last subtariff may have an unlimited duration

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

AE Application Entity

AEl Application Entity Instance

ALS Application Layer Structure
AOCRG Add-on Charging Information

AP Application Process

APM Application Transport Mechanism
ASE Application Service Element

ATII Application Transport I nstruction Indicators
CDP Charge Determination Point

CDR Call Data Record

CGP Charge Generation Point

CRGA Charging Acknowledgement Information
CRGT Charging Tariff information

CRI Charging Reference I dentifier

CRP Charge Registration Point

GMT Greenwich Mean Time

ID | Dentification

ISUP ISDN User Part

MTP Message Transfer Part

NI Network Interface

(O] Open System Interconnection
SACF Single Association Control Function

ETSI
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4 Specification Structure

The description of the ISDN User Part procedures in the present document is structured according to figure C.1in
annex C. The present document uses OSl AL S specification techniques described in [7].

The description is thus divided into two main parts:
e protocol functions;
» non-protocol functions, i.e. exchange nodal functions; thisisreferred to asthe " Application Process'.

The present document describes only the part of the total Application Process and protocol functions in the exchange
that relates to the transfer of charging related information between a charge determination point and a charge registration
or charge generation point.

The protocol functions are subdivided into three parts: Charging ASE, Application Transport Mechanism (APM ASE)
and ISUP Basic Call (ISUP ASE). These are co-ordinated by the Single Association Control Function (SACF).

The ISUP ASE isdefined in [1]. It is not the intention of the present document to re-define ISUP [1] in ALS format.
The Application Transport Mechanism is specified in [2].

The Charging ASE is a user of the services offered by the APM ASE. It isresponsible for preparing the charging
information in aform that can be transported by the Application Transport Mechanism.

This separation of the procedural description provides alogical and convenient document structure but does not imply
that the ISUP protocol itself is separated: e.g. in the context of the present document, the Initial Address message always
signifies the simultaneous set-up of a bearer and an associated call.

The service primitive technique, used to define the ASEs and the SACF specific to the application’'s signalling needs, is
away of describing how the services offered by an ASE, or SACF - the provider of (a set) of service(s) - can be
accessed by the user of the service(s) - the SACF or the Application Process, respectively.

The service primitive interface is a conceptual one and is not a testable or accessible interface. It is a descriptive tool.
The use of service primitives at an interface does not imply any particular implementation of that interface, nor does it
imply that an implementation shall conform to that particular service primitive interface to provide the stated service. All
conformance to the ISUP specificationsis based on the external behaviour at a node, i.e. on the generation of the correct
message structure (as specified in [1]), operation structure (as specified in the present document) and in the proper
sequence (as specified in [1] and the present document).

The interfaces between SACF and APM ASE, to ISUP basic call signalling ASE, between SACF and NI, and to MTP-3
are described in [2].

5 Description

5.1 General Description

The present document specifies the procedures for the transfer of charging related information between a charge
determination point, a connection control point and a charge registration or charge generation point (see also annex B).

A charge determination, connection control, charge registration and charge generation point of the call may be located
within the network of one operator (single network operator environment) or may be located in different networks of
different operators (multi-operator environment).

The configuration of several charge determination points for one call is possible. It is assumed that thereis only one
CGP for the call. Moreover, it is assumed for the present document that there is either one CRP for each CDP or one
CRP for all CDPs.
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The transferred tariff information represents direct tariff or add-on charge (no pointers to charging data), either in
meter-pulse format or in currency format. The interworking with the conversion into chargeband numbers or meter-pulse
unitsis not supported.

The following functionality is provided:

vii)

viii)

iX)

X)

Xi)

Xii)

xiii )

Xiv)

apply acall attempt charge for unsuccessful calls;
apply acall setup charge (once) at start of charging;

apply an initial communication tariff at start of charging and an (optional) next tariff at an absolute time
during the call;

change immediately the current tariff;

change the next tariff at an absolute time during the call;

change immediately the current tariff and change the next tariff at an absolute time during the call;
delete the next tariff and the corresponding absolute switchover time;

apply immediately an add-on charge (either a number of pulses or an amount of currency) during the call.
This add-on charge is additive and does not change the tariff inforce;

acknowledge the received charging information;

differentiation as to whether the charging information is to be used for advice of charge purposes only, or for
subscriber charging purposes (which would also alow it to be used for advice of charge purposes);

perform validation (e.g. check range of parameters, check whether arequest from a certain network operator
can be accepted);

apply a"onetime charge” (i.e. non-periodic charge/flat rate) as a minimum communication charge at start of
charging;

stop charge generation/registration for a Tariff that belongs to a operator at the end of a connection
configuration without clearing the complete call, that means connection A-party to CCP shall be kept;

invoke and start charge generation/registration for a Tariff that belongs to a operator for a connection
configuration independent of the existing | SUP messages (e.g. Address complete, Answer).

The charging information is encapsulated in the Application Transport parameter with the application context identifier
"Charging ASE".

5.2

Network Provider Option

Table 1 summarizes the network provider options.

Table 1: Network Provider Option

Option Reference Value

Behaviour in unsuccessful cases Subclauses 6.1.7, 6.2.7, 6.4  [Value 1: Release call

Value 2: Continue call

Behaviour when communication Subclause 6.3.1.4 ¢) Value 1: Call continues "free of charge"
charge sequence is not re-applied Value 2: Call is released
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6 Application Process functions

6.1 Procedures at a Charge Determination Point

a) Sending of next tariff information

A determination point shall not send next tariff information with a switch-over time that is more than 23 hours
and 45 minutes after the current time.

b) Several Charge Determination Points
The configuration of several charge determination points for one call is possible.

Up to six network operators may send charging related information for one call. They are identified up to
"network" in Networkl dentification.

NOTE: Thislimitation of six network operatorsis set because of operational reasons.

If a charge determination point receives an Application Transport parameter with the application context
identifier set to "Charging", the application process shall decide as to whether the information is passed on
unchanged or modified.

The application process in a charge determination point may modify information received from a subsequent
charge determination point in the following cases:

- theinformation is received from another network operator and bilateral agreements exist; or
- if theinformation comes from the same network.
In all other cases, the received information shall be passed on unchanged.

If the received information is modified, this charge determination point shall acknowledge the request from the
subsequent charge determination point and shall insert its own originationl dentification in the request towards the
charge registration point/charge generation point.

¢) Format of the Charging Information

All information issued for the same call has to be in the same format, i.e. currency or pulse. This needs bilateral
agreements between the network operators concerned.

If pulses are used, the corresponding currency value of a pulse needs bilateral agreements between the network
operators concerned.

6.1.1 Procedures During Call Set-up

6.1.1.1 CRGT request primitive

When a charge determination point has determined that:
- thetariff which hasto be activated immediately at start of charging; and/or
- the next tariff which hasto be activated at an absolute switch-over time; and/or
- the absolute switch-over time (GMT),

has to be transmitted to the charge registration or charge generation point, the application process shall issue the CRGT
request primitive.

A CRGT request primitive may be re-issued during call set-up phase (i.e. at any time up to the Answer message),
replacing previously issued information.
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If the tariff is time dependent, then the next tariff and the absolute time at which the current tariff has to be replaced by
this next tariff shall be sent. It can be sent together with the current tariff in theinitial CRGT request primitive. The next
tariff and the tariff switch-over time shall aways be sent together.

The current tariff and the next tariff have the same tariff parameter structure, i.e. a Call Attempt charge, a Call Setup
charge and a Communication charge (up to a maximum of 4 communication subtariffs).

The tariff parameters have either the meter-pulse format or the currency format. The tariff format used for the call is
indicated by the first CRGT reguest primitive and shall not be changed during the call.

Subclauses 6.1.1.2 to 6.1.1.4 specify the procedures for some specific cases.

6.1.1.2 Call attempt charge
The Call Attempt charge isadirect charge, to be charged only for unsuccessful calls.

If acall attempt charge is relevant to the call, the Call Attempt charge information shall be included in the CRGT
request primitive.

To cover the scenario in the charge registration or generation point where the received absolute switch-over time has
already been reached at the receipt of the CRGT indication primitive or just before start of charging, the Call Attempt
charge shall also be sent in the first Next Tariff parameter.

In case of currency-format, the charge amount isindicated by a currency factor multiplied by a currency scale.

In case of meter-pulse-format, the charge amount is indicated by a number of meter-pul se units.

6.1.1.3 Call set-up charge
The Call Setup chargeisadirect charge, to be charged once at start of charging.

If Call Setup chargeisrelevant to the call, the Call Setup charge information shall be included in the first CRGT request
primitive.

To cover the scenario in the charge registration or generation point where the received absol ute switch-over time has
aready been reached at the receipt of the CRGT indication primitive or just before start of charging, the Call Setup
charge shall also be sent in the first Next Tariff parameter.

In the case of currency-format, the charge amount is indicated by a currency factor multiplied with a currency scale.

In the case of meter-pulse-format the charge amount is indicated by a number of meter-pulse units.

6.1.1.4 Communication charge
The Communication charge is adirect charge, to be applied at start of charging.

If Communication charge is relevant, thisinformation shall be included in the first CRGT request primitive and before
start of charging.

a) Meter-pulse-format

In case of meter-pulse-format, the charge amount is indicated by a number of meter-pulse units to be applied per
time unit. The Communication charge is free when its value is zero.

b) Currency-format

In case of currency-format, the charge amount per time unit isindicated by a currency factor multiplied by a
currency scale. The communication charging is free of charge when the product is zero.

NOTE: With the currency-format only one fixed time unit is used. Thistime unit has to be agreed between all co-
operating networks, e.g. one second. Being fixed, the time unit is not transferred.
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¢) Communication charge sequence

The communication charge may be a sequence of up to 4 communication subtariffs. Except for the last subtariff,
each subtariff shall be limited by itstariff duration. The last (or single) subtariff of the sequence may be either
unlimited (tariff duration = Q) or limited.

At expiry of the tariff duration timer of the last (single) communication subtariff of the communication charge
sequence, the following options are possible:

- the communication charge sequence is re-applied; or
- the communication charge sequence is not re-applied.
The chosen option isindicated in the tariffControl I ndicators.
If a communication charge sequence is relevant to the call, the complete sequence shall be provided.
d) Absolute switch-over time
The absolute switch-over time is the time at which the current tariff has to be replaced by the next tariff.
The next tariff and the tariff switch-over time shall always be provided together.
€) Minimum Communication Charge at Start of Charging

To apply a minimum communication charge in case of pulse format, the first subtariff of the sequence is defined
with N pulses, a duration which corresponds to the required duration and atime interval equal to zero.

To apply a minimum communication charge in case of currency format, the first subtariff is defined with N
currency units and a duration which corresponds to the required duration. A flag in
CommunicationChargeCurrency (subTariffControl) indicates whether the tariff is a"one time charge" for the
minimum communication charge or not.

6.1.2 Procedures after start of charging

Subclauses 6.1.2.1 t0 6.1.2.4 and subclause 6.1.3 specify the procedures for some specific cases.

6.1.2.1 Change Current Tariff

The current tariff can be changed by issuing a CRGT request primitive with the new current tariff.

6.1.2.2 Provide or change the next tariff and the tariff switch-over time

If during the call atariff switch-over isperformed at an indicated absolute switch-over time and a next tariff switch-over
is defined, then this subsequent next tariff hasto be available at least before the next tariff switch. Thisis performed by
issuing a CRGT request primitive with the new next tariff and the next tariff switch-over time at least 12 minutes before
the next switch-over time.

The same procedure is used to change/replace the stored next tariff and tariff switch-over time.

6.1.2.3 Delete the Previously Issued Next Tariff and Tariff Switch-over Time

By issuing a CRGT request primitive with current tariff information only, the application processin acharge
determination point indicates that a stored next tariff and its corresponding tariff switch-over time has to be deleted.

6.1.2.4 Add-on charging information

If a charge determination point determines that a certain amount of charge has to be added, the application process issue
an AOCRG request primitive. The current tariff is not changed.

An AOCRG request primitive is allowed after start of charging only.

The chargeis either in meter-pulse format or in currency format.
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The add-on charge in meter-pulse-format is a number of meter-pulse units. The add-on charge in currency format is
indicated by the currency factor multiplied by the currency scale.

6.1.3 Subsequent CRGT request primitives

In addition to the first CRGT request primitive, the application process in a determination point issues subsequent
CRGT request primitives during the call in the following cases:

a) The current tariff ischanged. A CRGT request primitive with the new current tariff together with the next tariff
and its switch-over time has to be issued immediately.

b) The next tariff is changed. A CRGT request primitive with the new next tariff and the corresponding switch-over
time has to be issued at least before the corresponding switch-over time.

¢) The next tariff switch-over is modified. Thisis performed via the replacement by the first subsequent tariff
switch-over. |.e. a CRGT request primitive with the new switch-over time and the corresponding next tariff will
be issued at least 12 minutes before the next switch-over time in the registration point.

If however there is no more next tariff switch-over, or the next tariff switch timeis more than 23 hours and 45
minutes ahead, the tariff switch-over shall be deleted by issuing a CRGT request primitive with only the current
tariff.

d) The next tariff and itstariff switch-over time was not issued at call setup. This exceptional case occurs when the
switch-over time was more than 23 hours and 45 minutes after the moment the call is set-up. A CRGT request
primitive with the next tariff and the corresponding switchover time has to be issued at least before the
switchover time.

6.1.4  Acknowledgement and timer Tcrga

Onissuing of a CRGT request primitive or AOCRG request primitive, the application process in a charge determination
exchange shall start the timer Tcrga awaiting the CRGT confirmation or AOCRG confirmation primitive, respectively,
representing the acknowledgement. On receipt of the acknowledgement, i.e. the CRGT confirmation or AOCRG
confirmation primitive, the timer Tcrga shall be cancelled.

If Tergais still running, awaiting the acknowledgement to a previous CRGT request primitive or AOCRG request
primitive, anew CRGT request primitive or AOCRG request primitive shall not be issued until an acknowledgement has
been received or Tcrga expires.

NOTE: Inthe exchange of a charge determination point, there may be a need to delay the sending of the Initial
Address message until the acknowledgement to a CRGT request primitive on the incoming leg of the call
has been received.

6.1.5  Advice of charge/subscriber charging

The "Charging Control Indicator" information has to be included in the CRGT or AOCRG request primitive. Value
"advice of charge" is provided if the charging information shall be used for advice of charge purposes only. Value
"subscriber charging” is provided if the charging information shall be used for subscriber charging purposes and may
also be used for advice of charge purposes.

6.1.6  Application Transport Instruction Indicators

According to [2], the Application Transport Instruction Indicators (ATI1) have to be provided. They shall beincluded in
the CRGT/AOCRG request primitive issued to the SACF/Charging ASE and be set according to the needs of the
application, i.e. "do not release call/release call* and "do not send notification/send notification”. If the requested
functionality is essential to the call, then the ATII shall be set to "release call”. If actions are required to be performed to
gracefully handle the case that the communication with the charge registration or generation point is not successful but
the call isto continue, then a notification shall be requested. If there is no real need to indicate an unsuccessful
communication with the charge registration or generation point, then no actions need to be requested in the ATII.
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6.1.7 Exceptional procedures
- Onexpiry of timer Tcrga; or
- onrecept of aCRGT confirmation or AOCRG confirmation primitive with the indication " not accepted"; or
- onreceipt of the Charging_Error primitive,

a charge determination exchange shall either release the call or continue the call (network provider option).

In case of expiry of timer Tcrgaor in case of the receipt of the Charging_Error primitive, the exchange shall inform the
mai ntenance system about the event and shall provide the calling party number, the called party number, date and time,
charging reference identifier and, if available, the global call reference.

6.2 Procedures at the Connection Control Point

a) Multiple connection configurations

While keeping the connection between charge registration or generation point and connection control point
different connection(s) to charge determination point(s) can be established.

These connections can be established subsequently.

Different to usual calls ("basic calls") the procedures for "start charging”, "stop charging” and "apply call attempt
charges' at the Charge Registration or Generation Point can not be assigned to the existing |SUP messages (e.g.
Address complete, Answer, Release).

b) Several Charge Determination Points

The configuration of several charge determination points for one connection established by the connection
control point is possible.

Up to six network operators which are sending charging related information for one established connection are
allowed. They are identified up to "network” in Networkldentification. The proceduresin the connection control
point are applied independently of the received value of "network" in Networkl dentification.

NOTE: Thislimitation of six network operatorsis set because of operational reasons.
6.2.1 Procedures During Call Set-up

6.2.1.1 CRGT Indication Primitive

A CRGT indication primitive may be received more than one time during call set-up phase (i.e. at any time up to the
Answer message).

The Connection Control Point shall pass on unchanged the received information except the value of delayUntilStart in
ChargeControl Indicators which is always set to "delay start of tariffing up to the receipt of the "start” signal”.

The Networkldentification in the parameter originationl dentification has to be stored. It will be used for further
provision within START or STOP request primitives (see subclauses 6.2.2 and 6.2.4).

No validation is performed (e.g. check of range of parameters, check of network identification).

6.2.2 Procedure at start of charge

Charging for all tariffs received from destination Charge Determination Points hasto be started at the Charge
Registration or Charge Generation Point.

In case that the Answer message can not be forwarded to the charge Registration or Charge Generation Point a START
request primitive containing the list of Networkldentification's has to be issued by the application process.
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6.2.3 Procedure after start of charge

6.2.3.1 Add-on Charging Information
An AOCRG indication primitive is allowed after start of charging only.

The information is passed on unchanged.

6.2.3.2 CRGT Indication Primitive

A CRGT indication primitive may be received more than one time during after receipt of the Answer message.
The Connection Control Point shall pass on unchanged the received information.

The Networkldentification in the parameter originationl dentification has to be stored in case the received value of
delayUntilStart in ChargeControlIndicatorsis "delay start of tariffing up to the receipt of the 'start’ signal".

NOTE: Thisisnecessary to handle the configuration of more than one CCP.

No validation is performed (e.g. check of range of parameters, check of network identification).

6.2.4 Procedure at stop of charge

Charging for al tariffs received from destination Charge Determination Points has to be stopped at the Charge
Registration or Charge Generation Point.

In case the connection with the Charge Registration or Charge Generation Point is to be cleared, the Release message
will beissued. No STOP request primitive shall be sent.

In case, the connection with the Charge Registration or Charge Generation Point shall be kept a STOP request primitive
containing the list of Networkl dentification's has to be issued by the application process.

The indication call AttemptChargesApplicable within parameter stoplndicators has to be set to value "stop tariffing, call
attempt charges are applicable", if the network specific conditions for call attempt charge are met.

6.2.5 Acknowledgement and Timer Tcrga

@) Onissuing of a START request primitive or STOP request primitive, the application process in a connection
control point shall start the timer Tcrga awaiting the START confirmation or STOP confirmation primitive,
respectively, representing the acknowledgement. On receipt of the acknowledgement, i.e. the START
confirmation or STOP confirmation primitive, the timer Tcrga shall be cancelled.

b) In case of error detection (see subclause 6.2.7, @) on receipt of a CRGT indication primitive, a CRGT response
primitive shall be issued.
In case of error detection (see subclause 6.2.7, b) on receipt of an AOCRG indication primitive, an AOCRG
response primitive shall be issued.
The CRGT and AOCRG response primitive respectively, shall contain the acceptance indication "not accepted".

6.2.6  Application Transport Instruction Indicators

According to [2], the Application Transport Instruction Indicators (ATI1) have to be provided. They shall beincluded in
the START/STOP request primitive issued to the SACF/Charging ASE and be set according to the needs of the
application, i.e. "do not release call/release call* and "do not send notification/send notification”. If the requested
functionality is essential for the call, then the ATII shall be set to "release call”. If actions are required to be performed
to gracefully handle the case that the communication with the charge registration or generation point is not successful
but the call isto continue, then a notification shall be requested. If thereis no real need to indicate an unsuccessful
communication with the charge registration or generation point, then no actions need to be requested in the ATII.
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6.2.7 Exceptional Procedures

a) A CRGT indication primitive shall be negatively acknowledged by issuing a CRGT response primitive with "not
accepted” in the following cases:

- violation of the ASN.1 coding; or

- the maximum number (six) of allowed network operators which may send charging-related information
(identified by Networkldentification up to "network™) is exceeded.

b) An AOCRG indication primitive shall be negatively acknowledged by issuing a AOCRG response primitive with
"not accepted” in the following cases:

- violation of the ASN.1 coding; or
- the AOCRG indication primitive is received before start of charging.

¢) A Connection Control Point either releases the call or continues the call (network provider option) in following
cases:

- onexpiry of timer Tcrga; or
- onreceipt of aSTART confirmation or STOP confirmation primitive with the indication "not accepted”; or
- onreceipt of the Charging_Error primitive.

In case of expiry of timer Tcrgaor in case of the receipt of the Charging_Error primitive, the exchange shall inform the
mai ntenance system about the event and shall provide the calling party number, the called party number, date and time,
charging reference identifier and, if available, the global call reference.

6.3 Procedures at the charge registration or charge generation
point
a) Severa Charge Determination Points
The configuration of several charge determination points for one call is possible.

Up to six network operators which are sending charging related information for one call are allowed. They are
identified up to "network™ in Networkl dentification. The proceduresin the charge generation point/charge
registration point are applied independently of the received value of "network” in Networkldentification.

NOTE: Thislimitation of six network operators is set because of operational reasons.
b) Received Information

The following general rule applies: Currently stored information related to one network operator is replaced by
information related to this operator received subsequently (see subclauses 6.3.1 and 6.3.2).
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Interworking with the Charge indicator of the Backward Call Indicators Parameter

Exchanges which behave according to the present document shall not use the Charge indicator of the Backward
Cdll Indicators parameter. The Charge indicator of the Backward Call Indicators parameter shall be set to
"charge". If acall or service hasto be free of charge, the mechanisms specified in the present document are to be
used.

However, if anetwork allows the interworking with the Charge indicator (e.g. for a certain transition period), the
information "no charge" in the Charge indicator overrules all possibly provided charging information.

Charge generation point, charge registration point and charge determination point are in different nodes

In case of the configuration "charge generation point - charge registration point - charge determination point"
(i.e. these points are in different nodes), there are two separate instances. one between charge generation point
and charge registration point and another between charge registration point and charge determination point. After
registration is performed, the charge registration point shall pass on unchanged the received information except
the value of subscriberCharge in ChargeControl I ndicators which shall always be set to "advice of charge”.

Charge Generation or Registration Point, Connection Control Point and Charge Determination Point arein
different nodes

In case of the configuration "charge generation or registration point - connection control point -charge
determination point" (i.e. these points are in different nodes), there are two separate instances: one between
charge generation or registration point and charge determination point and another between charge generation or
registration point and connection control point.

The charge generation or registration point detects the existence of a connection control point by receipt of a
CRGT Indication Primitive with value delayUntil Start within ChargingControllndicators or a STOP Indication

Primitive.

In this case, the same procedures are applicable as described below.
6.3.1 Procedures during call set-up

6.3.1.1 CRGT indication primitive
The receipt of the CRGT indication primitive indicates:
- thetariff which hasto be activated immediately at start of charging; or
- the next tariff which hasto be activated at an absolute switch-over time; or

- the absolute switch-over time.

A CRGT indication primitive may be received more than once during call set-up phase (i.e. at any time up to the Answer

message), replacing previously received information.

If the tariff is time dependent, then the next tariff and the absolute time at which the current tariff has to be replaced by

this next tariff will be received. They can be received together with the current tariff in theinitial CRGT indication
primitive.

The current tariff and the next tariff have the same tariff parameter structure, i.e. a Call Attempt charge, a Call Setup
charge and a Communication charge (up to a maximum of 4 communication subtariffs).

The tariff parameters have either the meter-pulse format or the currency format. The tariff-format used for the call is
indicated by the first CRGT indication primitive and shall not be changed during the call.

Validation shall be performed (e.g. check of range of parameters, check of network identification).

Subclauses 6.3.1.2 to 6.3.1.4 specify the procedures for some specific cases.
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6.3.1.2 Call attempt charge
The Call Attempt charge isadirect charge, to be charged only for unsuccessful calls.

If acall attempt charge is relevant to the call, the Call Attempt charge information shall be included in the CRGT
indication primitive.

In the case of currency-format, the charge amount is indicated by a currency factor multiplied by a currency scale. The
call attempt charging shall not be performed if the product is zero or the parameter is not present.

In the case of meter-pulse-format, the charge amount is indicated by a number of meter-pulse units. The call attempt
charging shall not be performed if the value is zero or the parameter is not present.

6.3.1.3 Call setup charge

The Call Setup chargeisadirect charge, to be charged once at start of charging.

If acall setup chargeisrelevant to the call, the Call Setup charge information isincluded in the first CRGT indication
primitive.

In the case of currency-format, the charge amount is indicated by a currency factor multiplied with a currency scale. The
Call Setup charging shall not be performed when the product is zero or the parameter is not present.

In the case of meter-pulse-format the charge amount is indicated by a number of meter-pulse units. The Call Setup
charge shall not be performed when the number is zero or the parameter is not present.

6.3.1.4 Communication charge

The Communication charge is adirect charge, to be applied at start of charging.

As part of the Current Tariff, the Communication Tariff is applied immediately at start of charging.

As part of the Next Tariff, the Communication Tariff isapplied at the absolute time indicated by the absolute
switch-over time parameter. The switch procedure is a network matter.

If the absolute switch-over time given in the CRGT indication primitive is already passed, then the communication
charge of the next tariff instead of the current tariff shall immediately be applied (see aso subclause 6.1 @).

a) Meter-pulse-format

In case of meter-pulse-format, the charge amount is indicated by a number of meter-pulse units to be applied per
time unit. The communication is free of charge when itsvalueis zero.

b) Currency-format

In case of currency-format, the charge amount per time unit isindicated by a currency factor multiplied by a
currency scale. The communication is free of charge when the product is zero.

NOTE: With the currency-format only one fixed time unit is used. Thistime unit has to be agreed between all co-
operating networks, e.g. one second. Being fixed, the time unit is not transferred.

¢) Communication charge sequence

The communication charge may be a sequence of up to 4 communication subtariffs. Except for the last subtariff,
each subtariff shall be limited by its tariff duration. The last (or single) subtariff of the sent sequence may be
either unlimited (tariff duration = 0) or limited.

Initialy, charging shall use the first subtariff. At expiry of the tariff duration timer, the subsequent subtariff shall
be applied.
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At expiry of the tariff duration timer of the last (single) communication subtariff of the communication charge
sequence, the following options are possible:
- the communication charge sequence is re-applied; or
- the communication charge sequence is not re-applied.
The option to be applied isindicated in the tariffControlIndicators.
If a communication charge sequence is relevant to the call, the complete sequence shall be provided.

When the communication charge sequence is not re-applied, the following network provider option exists:. either
the call continues "free of charge" or the call is released.

Absolute switch-over time

The absolute switch-over time is the time at which the current tariff hasto be replaced by the next tariff. In a
multi-operator environment, the procedures of how the subtariffs of the next tariff are applied are subject of
bilateral or multilateral agreements.

Minimum communication charge at start of charging

To apply a minimum communication charge in case of pulse format, the first subtariff of the sequence shall
defined with N pulses, a duration which corresponds to the required duration and atime interval equal to zero.

To apply a minimum communication charge in case of currency format, the first subtariff shall be defined with N
currency units and a duration which corresponds to the required duration. A flag in
CommunicationChargeCurrency (subTariffControl) indicates whether the tariff isa ' one time charge" for the
minimum communication charge or not.

6.3.2 Procedures after start of charge

If the Call Setup charge is applied, al following received Call Attempts and Call Setup charges shall be ignored.

Subclauses 6.3.2.1 to 6.3.2.4 and subclause 6.3.3 specify the procedures for some specific cases.

6.3.2.1 Change current tariff

a)

b)

On receipt of the CRGT indication primitive with the new tariff, the current tariff shall be changed.

After successful validation (e.g. check of range of parameters, check of network identification), the new current
tariff shall immediately be applied to the call according to the following two tariff change procedures:

- tariff change without restart of the charging process (see b));
- tariff change with restart of the charging process (see c)).

Which immediate tariff change procedure shall be used isindicated in the ChargingContolIndicators by
"immediateChangeOfActuallyAppliedTariff": value 1 means "with restart”, value O means "without restart”.

Tariff Change without restart of the charging process

The charging process for the actual call shall be continued with the new current tariff. |.e. the tariff change
procedure is the same as the one which is performed at a tariff switchover from the current to the next tariff. This
means that:

- at the change of atariff sequence, the new applied subtariff of the new tariff sequence isretrieved viathe
elapsed call duration;

- at the change of a non-periodic tariff, the new non-periodic tariff is not applied (no double counting);

- thenew call attempt and call setup charge are not applied.
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Figure 1 illustrates the tariff change without restart:

ETSI ES 201 296 V1.2.2 (2000-02)

Immediate Tariff Change

Actual Current Tariff

Communication Subtariff TA1

Communication Subtariff TA2

New Current Tariff

Communication Subtariff TN1

Communication Subtariff TN2

Applied Tariff

TAl

TA2

TN2

Figure 1: Tariff change without restart

¢) Tariff Change with restart of the charging process

The charging process with the actual current tariff shall be closed and restarted with the new current tariff. This

means that:

- at the change of atariff sequence, the charging process restarts with the first communication subtariff of the

new tariff sequence;

- at the change of a non-periodic tariff, the new non-periodic tariff is applied;

- the new call attempt and call setup charge are not applied.

Figure 2 illustrates the tariff change with restart:

Immediate Tariff Change

Actual Current Tariff

Communication Subtariff TA1

Communication Subtariff TA2

New Current Tariff

\

Communication Subtariff TN1

Communication Subtariff TN2

Applied Tariff

TAl

TA2

TN1

Figure 2: Tariff change with restart

d) Inamulti-operator environment, the procedures of how the subtariffs of the next tariff are applied are subject of
bilateral or multilateral agreements.
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6.3.2.2 Provide or change the next tariff and the tariff switch-over time

If during the call atariff switch-over is performed at an indicated absolute switch-over time and a next tariff switch-over
is defined, then this subsequent next tariff has to be available at least before the next tariff switch. On receipt of the
CRGT indication primitive with the new next tariff and the next tariff switch-over time, validation shall take place and
the stored next tariff and the stored switch-over time immediately replaced without restart of the charging process, i.e.
the ChargingControllndicators shall not be used.

The same procedure is used to change/replace the stored next tariff and tariff switch-over time.

6.3.2.3 Delete the previously received next tariff and tariff switch-over time
On receipt of the CRGT indication primitive with current tariff information only, the stored next tariff and its
corresponding tariff switch-over time hasto be deleted.

6.3.2.4 Add-on charging information

On receipt of the AOCRG indication primitive, the given amount of charge has to be added. The current tariff shall not
be changed.

An AOCRG indication primitive is allowed after start of charging only.

The charge is either in meter-pulse format or in currency format.

The add-on charge in meter-pulse-format is a number of meter-pulse units. The add-on charge in currency format is
indicated by the currency factor multiplied by the currency scale.

6.3.3 Subsequent CRGT indication primitives

In addition to the first CRGT indication primitive, subsequent CRGT indication primitives during the call may be
received in the following cases:

a) The current tariff hasto be changed. A CRGT indication primitive with the new current tariff together with the
next tariff and its switch-over time will be received.

b) The next tariff hasto be changed. A CRGT indication primitive with the new next tariff and the corresponding
switch-over time will be received before the corresponding switch-over time.

¢) The next tariff switch-over hasto be modified. Thisis performed via the replacement by the first subsequent
tariff switch-over. |.e. a CRGT indication primitive with the new switch-over time and the corresponding next
tariff will be received at least 12 minutes before the next switch-over time in the registration point.

If however thereis no further next tariff switch-over, or the next tariff switch timeis more than 23 hours and 45
minutes ahead, the tariff switch-over is deleted by receiving a CRGT indication primitive with only the current
tariff.

d) The next tariff and its tariff switch-over time was not received at call setup. A CRGT indication primitive with
the next tariff and the corresponding switchover time will be received before the switchover time.
6.3.4 Procedure at start of charge
On receipt of the Answer message charging is started for the tariff(s) which is not indicated as "delayed until start".

On receipt of the START indication primitive charging shall be started for all network operators which are indicated
within network Operators. If applicable, call set-up charges shall be taken (see subclause 6.3.1.3).

6.3.5 STOP indication primitive

On receipt of the STOP indication primitive charging shall be stopped for all network operators which are indicated
within network Operatorsfinaly. If applicable, call attempt charges shall be taken (see subclause 6.3.1.2).
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6.3.6  Acknowledgement

On receipt of a CRGT indication primitive, a CRGT response primitive shall be issued.

On receipt of an AOCRG indication primitive, an AOCRG response primitive shall be issued.

On receipt of a START indication primitive, a START response primitive shall be issued.

On receipt of a STOP indication primitive, an STOP response primitive shall be issued.

The CRGT, AOCRG, START or STOP response primitive, respectively, shall contain the acceptance indication
"accepted" or "not accepted".

6.3.7  Advice of charge/subscriber charging

The " Charging Control Indicator” information isincluded in the CRGT or AOCRG indication primitive. Vaue "advice
of charge" is provided if the charging information isto be used for advice of charge purposes only. Value "subscriber
charging" is provided if the charging information isto be used for subscriber charging purposes and may also be used
for advice of charge purposes.

6.3.8  Activation of next tariff at start of charge

It is possible that the start of charge for acal isreceived just after the switch-over time that is specified in the initial
CRGT indication primitive (e.g. switch-over between receipt of the CRGT indication primitive and answer). To ensure
that the switch-over is applied correctly, the charge generation or charge registration point always activates a next tariff
of aswitch-over time that corresponds to the appropriate 15 minute interval at receipt of the start of charge.

NOTE: E.g.indicated switch-over timeis 9:00, receipt of Answer message at 9:15, take tariff which is applicable
from 9:00 to 9:15.
6.3.9 Exceptional Procedures

a) A CRGT indication primitive shall be negatively acknowledged by issuing a CRGT response primitive with
"tariff not accepted" in the following cases:

- the"charging control indicator" is not present; or

- only the "charging control indicator" is present; or

- acurrent tariff parameter is not present in the first CRGT indication primitive; or

- anext tariff parameter is present and the tariff switchover time parameter is not present; or
- atariff switchover time parameter is present and the next tariff is not present; or

- aCRGT indication primitive is received with tariff format (pulse or currency) other than the one received
initially (either in an initiadl CRGT indication or in an initial AOCRG indication primitive); or

- thereceived tariff parameter value is unrecognized; or

- the maximum number (six) of allowed network operators which may send charging-related information
(identified by Networkldentification up to "network") is exceeded; or

- thedestinationldentification is not allocated; or
- the pair of identifiers (originationl dentification/destinationl dentification) is incorrect; or
- onreceipt of an unrecognized value of "network™” (in Networkl dentification); or

- onreceipt of arecognized value of "network" (in Networkldentification) but there is no bilateral agreement.
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b) An AOCRG indication primitive shall be negatively acknowledged by issuing a AOCRG response primitive with
"add-on charge not accepted" in the following cases:

the parameter charge control indicator is not present; or
- the parameter add-on charge is not present; or

- an AOCRG indication primitive is received with another tariff format (pulse or currency) than the one
received initidly (either in aninitial CRGT indication or in an initial AOCRG indication primitive); or

- thereceived add-on charge parameter value is unrecognized; or
- the AOCRG indication primitive is received before start of charging; or

- the maximum number (six) of allowed network operators (identified by Networkldentification up to
"network") is exceeded; or

- thedestinationldentification is not allocated; or
- the pair of identifiers (originationl dentification/destinationl dentification) is incorrect; or

- onreceipt of an unrecognized value of "network™” (in Networkl dentification); or

on receipt of arecognized value of "network" (in Networkldentification) but there is no bilateral agreement.

¢) A START indication primitive shall be negatively acknowledged by issuing a AOCRG response primitive with
"not accepted” in the following cases:

ASN.1 coding errors; or

the Answer messagesis still not received; or

on receipt of an unrecognized value of "network” (in Networkl dentification); or

on receipt of arecognized value of "network” (in Networkldentification) but thereis no bilateral agreement.

d) A STOP indication primitive shall be negatively acknowledged by issuing a AOCRG response primitive with
"not accepted" in the following cases:

ASN.1 coding errors; or
on receipt of an unrecognized value of "network” (in Networkl dentification); or

on receipt of arecognized value of "network” (in Networkldentification) but thereis no bilateral agreement.

6.3.10 Error indication primitive
On receipt of a Charging_Error indication primitive, the call shall be released or the call shall be continued (network

provider option). The exchange shall inform the maintenance system about the event and shall provide the calling party
number, the called party number, date and time, charging reference identifier and, if available, the global call reference.
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6.4 Handling of identifiers

6.4.1 CRGT and AOCRG Primitives

6.4.1.1 Identifiers in CRGT and AOCRG primitives

Theinitia request primitive, i.e. either a CRGT request or AOCRG request primitive, issued by the application process
in a charge determination point shall contain the originationldentification A.

Theinitial acknowledgement (i.e. the first CRGT/AOCRG response primitive) to thisinitial (CRGT/AOCRG) indication
primitive (with originationldentification and without destinationl dentification) issued by the application processin the
charge registration or generation point shall contain the originationl dentification B and the destinationldentification A in
order to allow mapping between the sending and receiving direction.

The destinationl dentification A equals the originationldentification A, and the destinationl dentification B equals the
originationl dentification B.

All subsequent CRGT and AOCRG request primitives associated with the same tariff determination instance contain the
originationl dentification A and destinationl dentification B. All subsequent CRGT and AOCRG response primitives
associated with the same tariff determination instance shall contain the originationldentification B and

destinationl dentification A.

6.4.1.2 Assignment and use of identifiers

The Exchange Application Process manages the charging reference identifiers (CRI).

The CRIs (network identification plus reference 1D) are independently assigned by each of two exchanges concerned. If
aCRI isreleased, the reference ID should not immediately be re-used.

Theidentifiers (CRI) associated with a specific tariff determination instance remain constant for the life of the call.

Different tariff determination instances for the same call are associated with different identifiers each of which also
remains constant for the life of the call.

Theseidentifiers are used to:
- uniquely identify the tariff determination instance;
- associate the charging information with this particular tariff determination instance.

The originationl dentification A shall be assigned by the application process in exchange A (charge determination point)
when it issues the first CRGT or AOCRG request primitive; it is used to identify the point A at the charge registration or
generation point (exchange B) (by means of originatingldentification A in the first CRGT or AOCRG indication
primitive) and to identify the charging reference at A (by means of destinationldentification A in CRGT/AOCRG
confirmation primitive).

The originationl dentification B shall be assigned by exchange B (charge registration or generation point) when it
receivesthe first CRGT or AOCRG indication primitive of a signalling association; it is used to identify the charging
reference at exchange B (by means of destinationldentification B in subsequent CRGT/AOCRG indication
primitives)and to identify point B at a charge determination point (by means of originatingldentification B in the first
CRGT or AOCRG confirmation primitive).
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6.4.2 START and STOP Primitives

6.4.2.1 Identifiers in START and STOP Primitives

All request primitive, i.e. either a START request or STOP request primitive, issued by the application processin a
connection control point shall contain the originationl dentification A.

The acknowledgement (i.e. the START/STOP response primitive) to this (START/STOP) indication primitive (with
originationl dentification and without destinationl dentification) issued by the application process in the charge
registration or generation point shall contain the originationldentification B and the destinationl dentification A in order
to alow mapping between the sending and receiving direction.

The destinationl dentification A equals the originationldentification A, and the destinationl dentification B equals the
originationl dentification B.

6.4.2.2 Assignment and Use of Identifiers

The Exchange Application Process manages the charging reference identifiers (CRI).

The CRIs (network identification plus reference I D) are independently assigned by each of two exchanges concerned. If
aCRI isreleased, the reference ID should not immediately be re-used.

These identifiers are used to:
e uniquely identify the connection control instance;
e associate the charging information with this particular connection control instance.

The originationldentification A is assigned by the application process in exchange A (connection control point) when it
isissuing the START or STOP request primitive; it is used to identify the point A at the charge registration or
generation point (exchange B) (by means of originatingldentification A inthe START or STOP indication primitive).

The originationl dentification B is assigned by exchange B (charge registration or generation point) when it isreceiving
the START or STOP indication primitive.

6.5 Primitive Interface

The Charging functions in the Application Process use the services provided by the SACF primitive interface. These are
listed in table 2. Some primitives on thisinterface correspond with tariffing-data types specified in clause 9, thisis aso
indicated in table 2.

Table 2: Primitives between AP and SACF (interface ain figure C.1)

Primitive name Types Tariffing-data types
AOCRG Request/Indication AddOnChargingInformation
Response/Confirmation ChargingAcknowledgementinformation
CRGT Request/Indication ChargingTariffinformation
Response/Confirmation ChargingAcknowledgementinformation
START Request/Indication StartCharging
Response/Confirmation ChargingAcknowledgementinformation
STOP Request/Indication StopCharging
Response/Confirmation ChargingAcknowledgementinformation
Charging_Error Indication -
6.6 ISUP basic call compatibility instruction indicators

The instruction indicators in the Message Compatibility Information and Parameter Compatibility Information parameter
(see[1]) should be set in line with the ATII.
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7 Single association control function

7.1 Introduction

The main objective of the SACF isto receive and deliver primitives from and to the appropriate entity and to perform a
distribution function where appropriate for the ISUP AEI. The SACF described here only defines the mapping and
functions related to the support of charging information transfer aspect of the model.

7.2 Outgoing messages

On receipt of a primitive (request or response) from the Application Process, the SACF issues appropriate primitives to
the ASEs. The SACF also performs a distribution of the primitives received from the ASES prior to sending the resulting
primitive to NI.

The primitives on the interface between SACF and AP are defined in subclause 6.5.
The primitives on the interface between SACF and Charging ASE are defined in subclause 8.2.

The primitives on the interface between SACF and Unidentified Context Handling (UCH) ASE can be found in [2] and
are therefore beyond the scope of the present document.

The primitives on the interface between SACF and APM ASE can be found in [2] and are therefore beyond the scope of
the present document.

The primitives on the interface between SACF and | SUP ASE can be found in [2] and are therefore out of the scope of
the present document.

The primitives on the interface between SACF and NI can be found in [2] and are therefore the scope of the present
document.

Table 3: Mapping of Primitives from AP towards Charging ASE

From AP (interface a in figure C.1) To Charging ASE (interface b in figure C.1)
AOCRG AOCRG
CRGT CRGT
START START
STOP STOP

Table 4: Mapping of Primitives from Charging ASE towards APM ASE

From Charging ASE (interface b in figure C.1) To APM ASE (interface c in figure C.1)
APM_U_Data APM_Data
7.3 Incoming messages

These procedures are described in [2] where the APM-user ASE corresponds with the Charging ASE.

Table 5: Mapping of Primitives from APM ASE towards Charging ASE

From APM ASE (interface c in figure C.1) To Charging ASE (interface b in figure C.1)
APM_Data APM_U Data
APM_Error APM_U_Error
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Table 6: Mapping of Primitives from Charging ASE towards AP

From Charging ASE (interface b in figure C.1)

To AP (interface ain figure C.1)

AOCRG AOCRG
CRGT CRGT
START START
STOP STOP

Charging_Error

Charging_Error

8 Charging ASE

8.1 Introduction

The Charging ASE isresponsible for the signalling aspects for the charging application and for preparing the

information in the appropriate form that can be passed to the APM for transportation.

8.2 Primitive interface

The SACF uses the services provided by the Charging ASE primitive interface. Table 7 lists the primitives used to

access the services of the APM.

Table 7: Primitives between SACF and Charging ASE (interface b in figure C.1)

Primitive name Types

APM U Data Request/Indication

APM_U_Error Indication

AOCRG Request/Indication/Response/Confirmation
CRGT Request/Indication/Response/Confirmation
START Request/Indication/Response/Confirmation
STOP Request/Indication/Response/Confirmation
Charging_Error Indication

8.3 Signalling Procedures

8.3.1 Outgoing direction

The datareceived in the AOCRG/CRGT/START/STOP request and response primitives have to be passed in the
appropriate format (see clause 9) as "encapsul ated application information™ in the APM_U_Data primitive.

The Application Context Identifier shall be set to "Charging ASE".

With regard to an AOCRG/CRGT/START/STOP request primitive, the ATII are set as provided by the Application
Process. Asfar asa AOCRG/CRGT/START/STOP response primitive is concerned, no actions need to be requested in
the ATII.

On receipt of an APM_U_Error primitive, the contents should be passed unchanged in the Charging_Error primitive.

8.3.2

It shall be verified that the data received as "encapsulated application information™ in the APM_U_Data primitive are
received in the appropriate format (see clause 9). These data shall be passed as appropriate parametersin the
AOCRG/CRGT/ START/STOP indication or confirmation primitive.

Incoming direction

The Application Context |dentifier and the ATII values are ignored.
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8.3.3 Primitive Contents
a) The APM_U_Dataindication or request primitive contains the following information:
- Application Context Identifier;
- Application Transport Instruction Indicators,
- Application Data ("encapsul ated application information”, see clause 9).
b) The APM_U_Error indication primitive contains the relevant notification.

NOTE: The contents of the AOCRG, CRGT, START and STOP primitives is defined in subclause 6.6 (primitive
interface defined at the AP/SACF interface).

9 Formats and Codes of Application Data

Using ASN.1 as defined in [3] to [6], the following specifies the formats and codes for the support of transfer of
charging information asan APM - user. The information is passed as application datain the APM_U_Data primitive to
and from the Charging ASE.

These application data are transported as "encapsulated application information" in the Application Transport parameter
with application context identifier "charging ASE" (value 3).

The Basic Encoding Rules (BER) according X.690 are used.
Tariffing-Data Types {itu-t (0) identified organization etsi (0) 1296 version2(3)}
DEFINITIONS | MPLICI T TAGS ::= BEG N

-- This nodul e contains the common data type definitions for the charging information used in the
-- new | SUP APM application "Charging ASE' and in the | NAP chargi ng operations.

EXPORTS
-- Chargi ng Common Data Types

Char gi ngAcknow edgenent I nfornation
AddOnChar gi ngl nf or mati on ,

Chargi ngTarifflnformation ,

St art Char gi ng ,

St opChar gi ng ,

Char gi ngMessageType ;

-- Chargi ngMessageType Type

Char gi ngMessageType ::= CHO CE {
crgt [00] ChargingTarifflnformation
aocrg [01] AddOnChar gi ngl nfornation ,
crga [02] Chargi ngAcknow edgenent | nformation ,
start [03] StartCharging
st op [04] StopCharging }

-- ChargeUnitTimel nterval Type
ChargeUnit Timel nterval ::= OCTET STRING (S| ZE(2))

-- The ChargeUnitTinmelnterval is binary coded and has the value range fromO to 35997. It begins
with 200 mIliseconds and

-- then in steps of 50 mlliseconds.

-- the LSBit is the least significant bit of the first octet

-- the MSBit is the nost significant bit of the |last octet

-- the coding of the ChargeUnitTinelnterval is the follow ng:

-- 0 : no periodic nmetering

-- 1 : 200 nsec

-- 2 : 250 msec

-- 35997 : 30 mnutes

-- Al other values are spare.
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-- Chargi ngAcknow edgenent | nf ormati on Type

Char gi ngAcknow edgenent | nformati on ::= SEQUENCE {
acknow edgenent | ndi cat ors [00] BIT STRI NG {
accepted (0)
('Sl ZE( m nAcknow edgenent | ndi cat or sLen. . maxAcknow edgenent | ndi cat orsLen)), extensions [01]
SEQUENCE Sl ZE( 1. . nuntX Ext ensi ons) OF ExtensionFi el d OPTI ONAL,
originationldentification [02] Chargi ngReferencel dentification,
destinationldentification [03] Chargi ngReferencel dentification

-- Codi ng of "accepted":

-- 0: not accepted.

-- 1. accepted.

-- The "extensions" is a SEQUENCE for possible extensions.

-- ChargingControl I ndicators Type

Chargi ngControl I ndicators ::= BIT STRI NG {
subscri ber Charge (0),
i medi at eChangeOf Act ual | yAppl i edTariff (1),
delayUntil Start (2)
(Sl ZE(m nChar gi ngControl | ndi cat or sLen. . maxChar gi ngContr ol | ndi cat orsLen))

-- Coding of "subscriberCharge":

-- 0 - advice-of-charge: charging information only to be used by the advice of charge service.
-- 1 - subscriber-charge: charging information to be used by the subscriber charging program
-- Coding of "immedi ateChangeOf Actual | yAppliedTariff":

-- 0 - imediate tariff change without restart

-- 1 - imediate tariff change with restart

-- It is only used to change the actually applied tariff.

-- Coding of "delayUntil Start”:

-- 0 - start tariffing, if it is not already started, without waiting for the 'start' signal

-- 1 — delay start of tariffing up to the receipt of the 'start' signal

-- AddOnChar gi ngl nformati on Type

AddOnChar gi ngl nformati on :: = SEQUENCE {
chargi ngControl | ndi cators [00] ChargingControllndicators
addOncharge [01] CHO CE {
addOnChar geCurrency [00] CurrencyFactor Scal e ,
addOnChar gePul se [01] Pul seUnits
H
extensi ons [02] SEQUENCE S| ZE(1..nuntX Ext ensi ons) OF ExtensionField OPTI ONAL,
originationldentification [03] Chargi ngReferencel dentification,
destinationldentification [04] Chargi ngReferencel dentification OPTI ONAL,
currency [05] Currency

}

-- This message is used to add an amount of charge for the call and does not alter the current
tariff.

-- The destinationldentification is not available in an initial AddOnCharginglnformation, in all
subsequent ones it is included, see

-- "Handling of Identifiers".

-- In the nessage the
-- add-on charge has either the pulse or currency format.

-- ChargingTarifflnformation Type

ChargingTarifflnformation ::= SEQUENCE {
char gi ngControl | ndi cators [00] Chargi ngControl I ndicators,
chargingTariff [01] CHO CE {
tariffCurrency [00] TariffCurrency,
tariffPulse [01] TariffPul se

}

extensions [02] SEQUENCE Sl ZE(1..nuntX Ext ensi ons) OF ExtensionField OPTI ONAL,
originationldentification [03] Chargi ngReferencel dentification,
destinationldentification [04] Chargi ngReferenceldentification OPTIl ONAL,
currency [05] Currency

}

--This message is used

-- to transfer explicit tariff data to the originating subscriber exchange and the charge

regi stration exchange during call

-- set-up and also in the active phase of a call.

-- The destinationldentification is not available in an initial ChargingTarifflnformation, in all
subsequent ones it is included, see

-- "Handling of ldentifiers".

-- Communi cat i onChar geCurrency Type

ETSI



31 ETSI ES 201 296 V1.2.2 (2000-02)

Communi cat i onChar geCurrency ::= SEQUENCE {
currencyFact or Scal e [00] CurrencyFact or Scal e ,
tariffDuration [01] TariffDuration ,
subTari ff Control [02] SubTariffControl }

-- Communi cat i onChar gePul se Type

Conmmuni cat i onChar gePul se :: = SEQUENCE {
pul seUnits [00] PulseUnits ,
chargeUnit Tinel nterval [01] ChargeUnitTi nel nterval ,

tariffDuration [02] TariffDuration }

-- Criticality Type
CriticalityType ::= ENUMERATED {

i gnore(0),
abort (1) }

-- Currency Type

Currency ::= ENUMERATED {
nol ndi cati on (0),
austral i anDol | ar (1),

austrianSchilling (2),
bel gi anFranc (3),
britishPound (4),
czechKoruna (5),

dani shKrone (6),

dut chGui | der (7)),
euro (8),

finni shivar kka (9),
frenchFranc (10),
germanMark (11),

gr eekDr achma (12),
hungari anForint (13),
i ri shPunt (14),
italianLira (15),

j apaneseYen (16),

| uxenbour gi an- Franc (17),
nor wegi ankrone (18),
polishzl oty (19),
port ugeseEscudo (20),
russi anRoubl e (21),
sl ovakKor una (22),
spani shPeseta  (23),
swedi shKrone (24),
sw ssFranc (25),
turkishLira (26),
uSDol | ar (27),
L)

-- CurrencyFactor Type

CurrencyFactor ::= | NTEGER (0. .999999)

-- Value O indicates "no charge".

-- CurrencyFact or Scal e Type

CurrencyFact or Scal e : : = SEQUENCE {

currencyFactor [00] CurrencyFactor DEFAULT noCharge ,

currencyScal e [01] CurrencyScal e DEFAULT noScal e
-- The charge anmount is indicated by the currency factor multiplied with the currency scale.
-- "no charge" indicates CurrencyFactorScal e has the val ue 0.
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-- CurrencyScal e Type

CurrencyScal e ::= I NTEGER (-7..3)

-- The actual value for currency scale is given by 10X, where x is the value of the CurrencyScal e.
-- the coding of CurrencyScale is as follows, all other val ues are spare:

-- -7 (249): 0,0000001

-- -6 (250): 0,000001

-- -5 (251): 0,00001

-- -4 (252): 0,0001

-- -3 (253): 0,001

-- -2 (254): 0,01

-- -1 (255): 0,1

-- 0 o1
-- 1 10
-- 2 100
-- 3 1000

-- ExtensionField Type
Ext ensi onFi el d ::= SEQUENCE {
type EXTENSI ON. & d ({ Support edExt ensi ons}),
-- shall identify the value of an EXTENSI ON type
criticality CriticalityType DEFAULT ignore,
val ue [ 1] EXTENSI ON. &Ext ensi onType
({ Support edExt ensi ons}{ @ype})
}

-- This paraneter indicates an extension of an argunment data type. Its contents is network operator
specific.

-- PulseUnits Type
Pul seUnits ::= OCTET STRING (Sl ZE(1))

-- the PulseUnits is binary coded and has the value range fromO0 to 255

-- StartCharging Type

Start Charging ::= SEQUENCE {
net wor kOper at or s [00] SEQUENCE Sl ZE (1..maxNetwor kOperators) OF Networkldentification
OPTIl ONAL,
ext ensi ons [01] SEQUENCE Sl ZE( 1. . nunOf Ext ensi ons) OF ExtensionFiel d OPTI ONAL,
originationldentification [02] Chargi ngReferenceldentification
}

--This nmessage is used

-- to start charge generation/registration for one that belongs to one network operator or

-- to start charge generation/registration for nore tariffs that belong to several network

-- operators.

-- The correspondi ng network operator(s) are listed within sub-paraneter "networkQOperators”.
-- The sub-paraneter "networkOperators” is mandatory in configurations of nmultiple charge

-- determnation points.

-- |f sub-paraneter "networkOperators” is not present in a configuration with only one charge
-- determnation point, the corresponding -- tariff is started.

-- The “extensions” is a SEQUENCE for possible extensions.

-- StopChargi ng Type

St opChargi ng ::= SEQUENCE {
stopl ndi cators [00] BIT STRING {
cal | Att enpt ChargesApplicable (0) }
(SI ZE(m nSt opl ndi cat orsLen.. maxSt opl ndi cat orsLen)),

net wor kOper at or s [01] SEQUENCE Sl ZE (1..maxNetwor kOperators) OF Networkldentification
OPTIl ONAL,

ext ensi ons [02] SEQUENCE Sl ZE( 1. . nunOf Ext ensi ons) OF ExtensionField OPTI ONAL,

originationldentification [03] Chargi ngReferenceldentification

}
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--This message is used to stop charge generation/registration

-- for one that belongs to one network operator or

-- to stop charge generation/registration for nore tariffs that belong to several network operators.
-- The correspondi ng network operator(s) are listed within sub-paraneter "networkQOperators”.
-- The sub-paraneter "networkOperators” is mandatory in configurations of multiple charge

-- determnation points.

-- |f sub-paraneter "networkOperators” is not present in a configuration with only one charge
-- determnation point, the corresponding -- tariff is stopped.

-- Coding of "callAttenptChargesApplicable”:

-- 0 - stop tariffing, call attenpt charges are not applicable

-- 1 - stop tariffing, call attenpt charges are applicable

-- The “extensions” is a SEQUENCE for possible extensions.

-- SubTariffControl Type

SubTariffControl ::= BIT STRI NG {oneTi meCharge (0)}
(SI ZE(m nSubTari ff Control Len.. maxSubTari ff Control Len))

-- The coding of the oneTinmeCharge is as follows:
-- 0 — Periodic charge
-- 1 - One tinme charge

m nSubTariffControl Len |NTEGER ::
maxSubTari ff Control Len | NTEGER ::

(ool

-- TariffCurrency Type

TariffCurrency ::= SEQUENCE {
current Tari ff Currency [00] TariffCurrencyFormat OPTIONAL
tariffSw tchCurrency [01] TariffSwi tchCurrency OPTI ONAL
}

-- TariffSwitchCurrency Type

TariffSwitchCurrency ::= SEQUENCE {
next Tari ffCurrency [00] TariffCurrencyFor mat ,
tariffSw tchoverTinme [01] TariffSwitchoverTine
}

-- TariffCurrencyFormat Type

TariffCurrencyFormat ::= SEQUENCE {
comuni cat i onChar geSequenceCurrency
[00] SEQUENCE

S| ZE(m nCommuni cationTari ff Num . maxConmuni cati onTari ff Num
OF Communi cati onChargeCurrency OPTI ONAL ,
tariffControlIndicators [01] BI T STRI NG {
non-cyclicTariff (0) }
(Sl ZE(m nTarifflndicatorsLen.. maxTarifflndicatorsLen)) ,
cal | Att enpt Char geCurrency [02] CurrencyFactor Scal e OPTI ONAL
cal | Set upChargeCurrency [03] CurrencyFactor Scal e OPTI ONAL }

-- The communi cation charge sequence currency is a direct charge in currency per time unit. Only one
fixed time unit is used.

-- This time unit has

-- to be agreed between all cooperating networks, e.g. one second. Being fixed, the tinme unit is not
transferred over

-- | SUP/ | NAP.

-- The call attenpt charge is a direct charge, to be charged only for unsuccessful calls.

-- The call set-up charge is a direct charge, to be charged once at start of charging.

-- The coding of the non-cyclicTariff is as follows:

-- 0 - Cyclic tariff ( at expiration of the tariff duration of the last comunication tariff of the
conmuni cati on charge sequence,

-- the comuni cation charge sequence is re-applied.

-- 1 - Non-cyclic tariff ( at expiration of the tariff duration of the |ast communication tariff of
the comuni cation charge

-- sequence, do not re-apply the communicati on charge sequence)

-- TariffDuration Type
TariffDuration ::= | NTEGER (0..36000)
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-- TariffDuration identifies with O unlinmted duration and else in seconds unit.
unlimted
1 second
2 seconds

'
'
N O
min

-- ééboo = 10 hours

-- The duration indicates for how long time the communication charge conponent is valid. Expiration
of the tariff duration

-- timer leads to the activation of the next communication charge (if present).

-- In the case where there is no next conmmunication charge in the communicati on charge sequence, the
action to be perforned

-- is indicated by the tariffControllndicators.

-- TariffPul se Type
Tari ffPul se ::= SEQUENCE {

current Tari ffPul se [00] TariffPul seFormat OPTI ONAL ,
tariffSw tchPul se [01] TariffSw tchPul se OPTI ONAL }

-- TariffSw tchPul se Type

TariffSwi tchPul se ::= SEQUENCE {
next Tari ffPul se [00] TariffPul seFormat
tariffSw tchoverTine [01] TariffSwitchoverTine }

-- TariffPul seFormat Type

Tari ffPul seFormat ::= SEQUENCE {
conmmuni cat i onChar geSequencePul se [00] SEQUENCE
Sl ZE(m nCommuni cationTariffNum . maxConmuni cationTariffNum
OF Conmuni cat i onChar gePul se OPTI ONAL ,
tariffControl Indicators [01] BI T STRI NG {
non-cyclicTariff (0) }
(Sl ZE(m nTarifflndicatorsLen.. maxTarifflndicatorsLen)) ,
cal | Att enpt ChargePul se [02] Pul seUnits OPTI ONAL ,
cal | Set upChar gePul se [03] Pul seUnits OPTI ONAL }

-- The communi cation charges are neter-pul se units, which are to be applied per charge unit tinme
interval .

-- The call attenpt pulse units are to be charged only for unsuccessful calls.

-- The call set-up pulse units are to be charged once at start of charging.

-- TariffSw tchoverTime Type
TariffSwi tchoverTime ::= OCTET STRING (S| ZE(1))

-- This tine is the absolute time at which the next tariff has to beconme active. It is represented
in steps of 15 m nutes.

-- The coding is the follow ng:

-- 0 : spare

-- 1 : 0 hour 15 m nutes

-- 2 : 0 hour 30 minutes

-- 3 : 0 hour 45 m nutes

-- 4 : 1 hour 0 m nutes

-- 96 24 hours 0 minutes
-- 97-255 : spare

m nAcknowl edgenent | ndi cat or sLen I NTECER :: = 1
maxAcknowl edgenent | ndi cat or sLen I NTEGER : : = 8
m nChar gi ngCont rol | ndi cat orsLen I NTEGER : : = 1
maxChar gi ngCont r ol | ndi cat orsLen I NTECER :: = 8
maxNet wor kOper at or s | NTEGER = 6
m nSt opl ndi cat orsLen | NTEGER = 1
max St opl ndi cat or sLen | NTEGER = 8
m nTari fflndi catorsLen I NTEGER :: = 1
maxTari f f 1 ndi cat orsLen I NTECER :: = 8
m nCommuni cat i onTari f f Num I NTECER :: = 1
maxCommuni cati onTari ff Num I NTEGER :: = 4
noChar ge I NTEGER :: = 0
noScal e INTEGER :: = 0
nunf Ext ensi ons I NTEGER : : = --network specific
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-- ChargingReferencel dentification Type
Char gi ngRef erencel dentification ::= SEQUENCE {
net wor kl denti fication [00] Networkldentification,

referencel D [01] Referencel D}

-- Networkldentification Type
Net wor kl denti fication ::= OBJECT | DENTIFI ER

-- Following structure of the networkldentification value shall

ETSI ES 201 296 V1.2.2 (2000-02)

be used:

-- {itu-t (0) admi ni stration (2) <national regulation authority> (x) network (y) node

identification (z)}

-- The value for x is the value of the national regulation authority,

control of the national

-- regulation authority concerned, the value for z is under the control

-- Referencel D Type
Referencel D ::= | NTEGER (0. .4294967295)
-- maxi mum val ue 232- 1

End
-- of Tariffing-Data Types

the value for y is under the

of the network concerned.

10 Timers

Timer Tcrga: 6 to 15 seconds, see subclauses 6.1.4 and 6.1.7.
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Annex A (informative):
Signalling Interworking with DSS1

Thereisno direct signalling interworking with DSS1. Any charging specific information given to the user hasto be
considered within the scope of the Advice of Charge supplementary service.
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Annex B (informative):
Examples

B.1 Introduction

- The present document specifies the procedures for the transfer of charging related infor mation between a
charge determination point and a charge registration or generation point.

- Thistransfer refersto atariff determination instance, i.e. to a particular charging-related process with a
corresponding communication between a charge determination point and a charge registration / charge generation
point.

- Theinformation sent by the CDP represents either an add-on charge or atariff.
- Anadd-on chargeisasingle additional charge which does not change the current tariff.

- Atariff isaset of parameters used for charging purposes to calculate the charge units for the used
telecommunication service or a group of telecommunication services. A tariff consists of atariff sequence.
A tariff sequenceisalist of up to 4 consecutive subtariffs which has to be applied for the charging of the
communication event. The subtariffs are applied at the start of the communication event and are applied
consecutively according to the list of the subtariffs. The last subtariff may have an unlimited duration.
Within atariff sequence, a subtariff defines a charge unit per time unit. Each subtariff has an individual
duration and an individua charge unit.

- A charge unit isthe base element for the charging process. A unit can be expressed as meter-pulse unit or as
currency value.

- Thechargeisdetermined by the number of charge units.
- Thecaculation of the chargeis called charging.

A charge determination, registration and generation point of the call may be located within the network of one operator
(single network operator environment) or may be located in different networks of different operators (multi-operator
environment).

The configuration of several charge determination points for one call is possible. It is assumed that thereis only one
CGP for the call. Moreover, it is assumed for the present document that there is either one CRP for each CDP or one
CRP for all CDPs.
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The concept isillustrated by the following example:

Network accessed by the
calling user

38

Transit Network

Network for the called
user

D——BA—O

originating
local exchange

NN
NN

o
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Charge Generation Point
(CGP)

Charge Registration Point
(CRP)

Charge Determination Point
(CDP)

In this example, the CGP and CRP are located in the originating local exchange and the CDP islocated in network
serving the called user. An additional service to the charged (calling) user is provided. Information to the CRP is
transferred from the CDP. The ISUP message may pass one or more transit networks between the end points. The transit
networks transfer the information without being responsible for the content. The transferred charging information
represents direct tariffs or add-on charges.
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B.2 Examples

The following examples do not consider advice of charge at the end of the call (AOC-E).

Configuration 1.

This example focuses on the relation between the location of the Charge Registration Point (CRP
or point where the charging data are registered with e.g. a Call Data Record CDR) and the purpose
of the CRGT primitive. The purpose of the primitive is given by the ChargingControl Indicator.

In this example, the CRP and the Charge Generation Point(CGP) are located in the Originating
Line Exchange (OLE). The ChargingControl Indicator indicates "subscriber charging".

The call isreleased before the tariff switchover time.

| SUP/DSS1 message flow (focused on the charging relevant messages):

Cadling CRP/CGP . .
. CDP Time dependent tariff
party in OLE .
structure of one day in

& the CDP

00h00
Tariff TO
1AM 08h00
> 09h00
APM(CRGT) :
+ Current tariff T1,
+ Tariff switchover time
=18h00,
AOC-S = Tariff T eg. via + Next tariff TO .
CALL PROCEEDING + Sent for subscriber Charglng Tariff T1
< APM(CRGA)
Applied tariff for
charge registration (CDR)
and
charge generation (AOC)
ANM
AOC-D = Tariff T1
Charge units
REL
> 09h20
18h00
Tariff TO
00h00
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40

ETSI ES 201 296 V1.2.2 (2000-02)

This example focuses on the relation between the location of the Charge Registration Point (CRP
or point where the charging data are registered with, e.g. a Call Data Record CDR) and the
purpose of the CRGT primitive. The purpose of the primitive is given by the

ChargingControlIndicator.

In this example, Charge Determination Point (CDP) and CRP are located outside the OLE. The
tariff is sent to the OLE only for AOC purposes (the ChargingControl Indicator indicates "AOC

only").

The call isreleased before the tariff switchover time.
| SUP/DSS1 message flow (focused on the charging relevant messages):

Cdling
party

&

CGP
in OLE ChP

IAM

A 4

<
<

APM(CRGT) :
+ Current tariff T1,
+ Tariff switchover time

=18h00,
AOC-S = Tariff T1eg. via + Next tariff TO
CALL PROCEEDING + Sent for AOC only
) APM(CRGA) g
Applied tariff for
charge generation (AOC)
ANM
Tariff T1
“'A0CD =
Charge units REL

ETSI

Time dependent tariff
structure of one day in

the CDP
00h00
Tariff TO
08h00
09h00
Tariff T1
09h20
18h00

Tariff TO
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Configuration 3: A long duration call that crosses two tariff switchover times.

Charge Registration Point (Call Data Record CDR) and Charge Generation Point are located in the
Originating Line Exchange (OLE).
The cdl charging starts with the first tariff TO. At the first tariff switchover time (17h00) the next tariff T1
isapplied. Thistariff T1 has been sent in the first CRGT primitive of the APM message.

At 18h50 (i.e. at least before the next tariff switchover time) , the new next tariff T2 and his corresponding
switchover time 19h00 is sent with the second CRGT primitive. At 19h00 atariff switch from T1 into T2
is performed.
| SUP/DSS1 message flow (focused on the char ging relevant messages):

Calling

part
e

AOC-S = Tariff TO |

CRP/CGP

CDP Tariff structurein
i il CDP
' Tariff TO
IAM R
< <«—16h55
APM(CRGT) :

+ Current tariff TO,

+ Tariff switchover time
=17h00,

+ Next tariff T1

A 4

<
<4

ETSI

APM(CRGA)
Applied tariff
: ) ANM
Tariff TO
< 17h00
AOC-S= Tariff
tariff T1 switch
~ APM(CRGT) : ggﬁi?
+ Tariff switchover time th
e next
:ﬁmm“ﬁTz tarift
ext tari switch
APM(CRGA)
< 19h00
AOC-S= Tariff
tariff T2 Tariff T2 Tariff T2 | Switch
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Configuration 4: Tariff switch for atariff sequence
Tariff structure in CDP: Communication tariff sequence TO with 2 communication subtariffs TO1 and TO2.
Call proceeding: Subtariff TO1 is applied at start charging , subtariff TO2 is applied after 10 minutes.

The tariff switch occurs during the applience of this second subtariff TO2. Consequently after the switch, the
charging continues with the corresponding second subtariff T12 of the new tariff

| SUP/DSS1 message flow (focused on the charging relevant messages):

Applied tariff

CRP/CGP CDP

"

1AM

\ 4

<

<

APM(CRGT) :
- Current tariff TO with
communication subtariffs TO1 and T02,
- Tariff switchover time = 19h00,
- Next tariff T1lwith
communication subtariffs T11 and T12

»
P

APM(CRGA

Communication
subtariff TO1

Communication
subtariff T0O2

Communication
subtariff T12

A

ANM
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Tariffsequence TO

Commun. Commun.
subtariff TO1 subtariff TO2
Duration = Duration =
10 minutes unlimited

Tariffsequence T1

Commun. Commun.
subtariff T11 subtariff T12
Duration = Duration =
10 minutes unlimited
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Configuration 5:lmmediate tariff change without restart of the charging instance
Example: due to atime correction a new tariff for the same connection has to be applied.

Tariff structure in CDP:
Communication tariff sequence TO with 2 communication subtariffs TO1 and TO2.

Call proceeding and charging: subtariff TO1 is applied at start charging. After 10 minutes the subtariff TO2 is
applied. Theimmediate tariff change occurs during the applience of this second subtariff T02. Consequently the
charging continues with the corresponding second subtariff T12 of the new tariff (i.e. the charging is not restarted
with the first subtariff T11 of the new tariff).
| SUP/DSS1 message flow (focused on the charging relevant messages):

CRP/CGP

"

CDP

-

Tariffsequence TO
Commun. Commun.
subtariff TO1 subtariff T0O2
IAM R Duration = Duration =
10 minutes unlimited
~ APM(CRGT)
> «—10 min
APM(CRGA
Applied tariff ( )
. T ANM
Communication .
subtariff TO1 10 f" n
Communication
subtariff TO2 APM(CRGT) :
- New current tariff T1 with
communication subtariffs T11 and T12
" Tariff T1
Immediate ansequence
tariff change APM(CRGA)
Communication Commun. Commun.
subtariff T12 subtariff T11 subtariff T12
Duration = Duration =
10 minutes unlimited

ETSI

18h30
timeat
call setup
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change
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Configuration 6: Immediate tariff change with restart of the charging instance
Example during one "Off hook/On hook session”, a new tariff hasto be applied due to an IN "follow on"
cal or an IN call with user interactive dialog.

Tariff structurein CDP:
Communication tariff sequence TO with 2 communication subtariffs TO1 and TO2.

Call proceeding and charging: Subtariff TO1 is applied at start charging. After 10 minutes the subtariff
TO2 isapplied. After 5 minutes a new connection is setup (e.g. afollow on call).

At the immediate tariff change, the charging is stopped with the actual tariff and is restarted with the first
subtariff T11 of the new tariff.

| SUP/DSS1 message flow (focused on the charging relevant messages):

CRP/CGP CDP
Tariffsequence TO
Commun. Commun.
subtariff TO1 subtariff TO2
IAM s Duration = Duration =
10 minutes unlimited
~ APM(CRGT)
> <«—10 min
APM(CRGA
Applied tariff ( )
" T ANM
Communication .
subtariff TO1 10 F‘ n
Communication
subtariff TO2 APM(CRGT) :
- New current tariff T1 with
communication subtariffs T11 and T12
> Tariffsequence T1 Tariff
> APM(CRGA) change
Communication Commun. Commun. :;e to
subtariff T11 subtariff T11 || subtariff T12 | up
Duration = Duration = 0 ane\;\./
10 minutes unlimited connection
REL -
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Annex C (informative):
Specification Structure

Figure C.1illustrates diagrammatically the structure of the specification of the present document.

Exchange Application Process
ISUP Nodal Functions
ISUP AE a
ISUP SA
SACF
b | CHRG
ASE
c APM
ASE
d |1SUP
ASE
e
NI
f
MTP-3

Figure C.1: Specification Structure
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History
Document history
V112 September 1998 | Publication
V121 November 1999 | Membership Approval Procedure MV 200003: 1999-11-23 to 2000-01-21
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