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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form
the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established by the respective organization to deal
with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest.
Other international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work.

In the fietdof formmation techmotogy; TSOamdTEC rave estabtishedajoimt techmicat commitee, ISOAECITC 1. Draft

Internatignal Standards adopted by the joint technical committee are circulated to national bodies for voting. Rublication
as an Intgrnational Standard requires approval by at least 75 % of the national bodies casting a vote.

Internatignal Standard ISO/IEC 10164-10 was prepared by Joint Technical Committee ISO/IECTTC 1, Ifformation
technology, Subcommittee SC 21, Open systems interconnection, data management and opep distributed progessing, in
collaboration with ITU-T. The identical text is published as ITU-T Recommendation X.742.

ISO/IEC|10164 consists of the following parts, under the general title Informafion technology — Opeph Systems
Interconfjection — Systems Management:

—  Part 1: Object management function

—  Paft 2: State management function

—  Part 3: Attributes for representing relationships
—  Patt 4: Alarm reporting function

—  Paft 5: Event report management function

—  Palt 6: Log control function

—  Pajlt 7: Security alarm reporting function

—  Palt 8: Security audit trail function

—  Pajt 9: Objects and attributes for gécess control
—  Palt 10: Accounting metering function

—  Pajt 11: Metric objects and attributes

—  Paft 12: Test management function

—  Pait 13: Summarization function

—  Part 14: Corfidence and diagnostic test categories

—  Part 15(Scheduling function

—  Paxt 16 Management knowledge management function

—  Part 17: Change over function

—  Part 18: Software management function

Annex A forms an integral part of this part of ISO/IEC 10164. Annexes B to I are for information only.

v
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Introduction

This Recommendation | International Standard specifies a model and management information for the acquisition of
information by a managing system of resource usage information. The information may be used as part of a charging and
billing process; however, charging and billing is outside the scope of this Recommendation | International Standard. This
specification is of generic application and needs to be extended by some application specific purpose. It is expected to be
adopted for TMN use.
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -

1

This Rec
cation pr
agement

SYSTEMS MANAGEMENT: USAGE METERING FUNCTION
FOR ACCOUNTING PURPOSES

Scope

cess in a centralized or decentralized management environment to interact for the‘purpose of syst

mmendation | International Standard defines a systems management function which.may be used by| an appli-

PIms man-

ks defined in CCITT Rec. X.700 | ISO/IEC 7498-4. This Recommendation | International Standard defines the

usage mefering function and consists of service and generic definitions. It is positioned in the application layerfof ITU-T

Rec. X.2

This Rec

This Rec

mmendation | International Standard:

—  establishes user requirements for service definitions neededto support the usage metering functi
—  establishes models that relate the service provided by this function to the user requirements;

—  defines the service provided by the function;

—  specifies the protocol that is necessary inorder to provide this service;

— defines the relationships between the‘service and the operations and notifications for usage|
managed objects;

—  defines the relationships with other Systems Management functions;

—  specifies conformance/requirements;

documented inraceordance with guidelines for the definition of managed objects;

—  specifies compliance requirements placed upon other standards which make use of thes
definitions.

mmendation | International Standard neither defines nor specifies:

- the interactions which are the consequence of the use of usage metering facilities;

DO | ISO/IEC 7498-1 and is defined according to the model provided by/ISO/IEC 9545. The role of systems
managemgent functions is described by CCITT Rec. X.701 | ISO/IEC 10040.

metering

— defines generic managed object classes, packages, attributes, operations types and notification types,

e generic

—  connection establishment or authorization requirements for the use of these facilities;

—  which usage metering attributes, management operations and notifications are to be incorporated when

defining accounting for the use of specific OSI resources or other resources;

— any procedures for the subsequent use of usage data, whether gathered from a usage metering data object
or a log; in particular, procedures for using this data for filing, auditing, correlation or for combining

usage data are excluded;

—  the process by which usage data, gathered from a managed object, are used to form usage
records in a log;

—  the usage gathering process within the accountable resource;

—  the charging process and the billing process.

ITU-T Rec. X.742 (1995 E)

metering
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2

Normative references

The following Recommendations and International Standards contain provisions which, through reference in this text,
constitute provisions of this Recommendation | International Standard. At the time of publication, the editions indicated
were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on this
Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of currently
valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently
valid ITU-T Recommendations.

2.1

2.2

Identical Recommendations | International Standards

ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:1994, Information technology — Open Systems
Interconnection — Basic Reference Model — Conventions for the definition of OSI services

Paired Recommendations | International Standards equivalent in technical content

CCITT Recommendation X.701 (1992) | ISO/IEC 10040:1992, Information technology — ©Open Systems
Interconnection — Systems management overview.

CCITT Recommendation X.720 (1992) | ISO/IEC 10165-1:1993, Information technology — Opep Systems
Interconnection — Structure of management information: Management information,model.

CCITT Recommendation X.721 (1992) | ISO/IEC 10165-2:1992, Information technology — Opef Systems
Interconnection — Structure of management information: Definition of management information.

CCITT Recommendation X.722 (1992) | ISO/IEC 10165-4:1992, Information technology — Opéen Systems
Interconnection — Structure of management information: Guidelinesfor the definition of managed dbjects.

ITU-T Recommendation X.724 (1993) | ISO/IEC 10165-6:1994{ Information technology — Opep Systems
Interconnection — Structure of management information: Requirements and guidelines for impldmentation
conformance statement proformas associated with OSI ntahagement.

CCITT Recommendation X.730 (1992) | ISO/IEC 10164-1:1993, Information technology — Opep Systems
Interconnection — Systems management: Objectinanagement function.

CCITT Recommendation X.731 (1992) | ISO/NEC 10164-2:1993, Information technology — Opep Systems
Interconnection — Systems management: State management function.

CCITT Recommendation X.734 (1992) | ISO/IEC 10164-5:1993, Information technology — Opep Systems
Interconnection — Systems management: Event report management function.

CCITT Recommendation X735 (1992) | ISO/IEC 10164-6:1993, Information technology — Open Systems
Interconnection — System$-management: Log control function.

ITU-T Recommendation X.738 (1993) | ISO/MEC 10164-13:1995, Information technolog) — Open
Systems Interconniection — Systems management. Summarization function.

ITU-T Recomimendation X.739 (1993) | ISO/MEC 10164-11:1994, Information technology — Open
Systems Intérconnection — Systems management: Metric objects and attributes.

CCITT Recommendation X.200 (1989), Reference Model of Open Systems Interconnection for CCITT

Applications.

ISO 7498:1984, Information processing systems — Open Systems Interconnection — Basic Reference
Model.

CCITT Recommendation X.208 (1988), Specification of Abstract Syntax Notation One (ASN.1).

ISO/IEC 8824:1990, Information technology — Open Systems Interconnection — Specification of Abstract
Syntax Notation One (ASN.1).

CCITT Recommendation X.209 (1990), Specification of basic encoding rules for Abstract Syntax
Notation One (ASN.1).

ISO/IEC 8825:1990, Information technology — Open Systems Interconnection — Specification of Basic
Encoding Rules for Abstract Syntax Notation One (ASN.1).

ITU-T Rec. X.742 (1995 E)
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CCITT Recommendation X.700 (1992), Management framework for Open Systems Interconnection (OSI)
for CCITT Applications.

ISO/IEC 7498-4:1989, Information processing systems — Open Systems Interconnection — Basic
Reference Model — Part 4: Management framework.

CCITT Recommendation X.710 (1991), Common management information service definition for CCITT
applications.

ISO/IEC 9595:1991, Information technology — Open Systems Interconnection — Common management
information service definition.

CCITT Recommendation X.711 (1991), Common management information protocol specification for
CCITT applications.

ISO/IEC 9596-1:1991, Information technology — Open Systems Interconnection — Common management

3 Definitions

For the pjirposes of this Recommendation | International Standard the following definitions apply:

3.1 Basic reference model definitions

Information protocol — Part 1 Specificarion.

This Redommendation | International Standard makes use of the following terms defined in CCITT Re¢. X.200 |

ISO/IEC|7498.
a) open system;
b) systems management.
3.2 Management framework definitions

This Re¢ommendation | International Standard makes @ise of the following term defined in CCITT Re¢. X.700 |

ISO/IEC|7498

3.3 Systems management overview definitions

-4:

managed object

This Re¢ommendation | Internatiodal"Standard makes use of the following terms defined in CCITT Ref. X.701 |

ISO/IEC| 10040

a) management gperation;
b) notificatien;
¢) systemsmanagement functional unit.
34 Common management information definitions

This Recommendation 1 International Standard makes use of the foltowing terms defined im CCITT Rec. X.710 |

ISO/IEC 9595

attribute

35 Management information model definitions

This Recommendation | International Standard makes use of the following terms defined in CCITT Rec. X.720 |
ISO/IEC 10165-1:

a)
b)

)

action;
package;

subclass.

ITU-T Rec. X.742 (1995 E) 3
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3.6

Log control function definitions

This Recommendation | International Standard makes use of the following terms defined in CCITT Rec. X.735 |
ISO/IEC 10164-6:

3.7
3.7.1

3.7.2

3.7.3

3.7.4

3.7.5

3.7.6

3.7.7

3.7.8
379

3.7.10

4

a) log;
b) log record.

Definitions specific to this standard

service subscriber: Is the legal entity, which has subscribed to a certain service type. It is not necessarily a
different party from the service user. (The calling and called parties of a service transaction are service users).

service transaction record: Combines usage metering records, which pertain to a particular service

transaction, into a single record. In addition it contains charging information.

NOTE - The term service transaction is used in its usual English meaning to denote things like a telephone|
sending of an electronic mail message.

usage metering control: Usage metering functionality dedicated to controlling the activities of gath|
reporting data concerning the utilization of resources.

[sage metering data: Data which represents usage from which usage metering records may be derivd

ccountable object: A managed object representing a resource or another entity for which usage data
maintained, requiring its usage to be attributed to a user.

nsage metering record: A data item containing usage iiformation relating to a specific period of
utilization by a specific user.

unit of usage (unit): The unit of measure used to qualify the usage.

psage: A value expressed in terms of a unit“of usage, quantifying the utilization of a resource frq
nformation may be derived for the purpose'of accounting.

user: An identifiable entity whose use of resources must be accounted.

Abbreviations
CMIP Common:Management Information Protocol
CMIS Common Management Information Service

MAPDU Management Application Protocol Data Unit

call or the

usage metering: The abstraction of activities that monitor the utilization of resources) for the pyirpose of

pccounting and controlling the recording of usage data.

ering and

d.

are to be

resource

m which

OS] Open Systems Interconnection

PDU Protocol Data Unit

SDU Service Data Unit

SMASE Systems Management Application Service Element

umf-mo joint-iso-ccitt ms(9) function(2) part10(10) managedObjectClass(3)

umf-pkg joint-iso-ccitt ms(9) function(2) part10(10) package(4)

umf-par joint-iso-ccitt ms(9) function(2) part10(10) parameter(5)
umf-nb joint-iso-ccitt ms(9) function(2) part10(10) nameBinding(6)
umf-att joint-iso-ccitt ms(9) function(2) part10(10) attribute(7)
umf-act joint-iso-ccitt ms(9) function(2) part10(10) action(9)
umf-not joint-iso-ccitt ms(9) function(2) part10(10) notification(10)

ITU-T Rec. X.742 (1995 E)
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Conventions

This Recommendation | International Standard follows the descriptive conventions defined in ITU-T Rec. X.210 |
ISO/IEC 10731.

The following notation is used in this document’s service parameter tables:

6

The usag
that are
requirem

M
U

C
P

The parameter is mandatory.

The use of this parameter is a service-user option.

The parameter is not present in the interaction described by the primitive concerned.

The parameter is conditional. The condition(s) are defined by the text which describes the parameter.
Subject to the constraints imposed on the parameter by CCITT Rec. X.710 | ISO/IEC 9595.

Requirements for usage metering

e metering function should fulfil the requirements by which resource utilization is determined-so th3t the data
cathered may be used for the processes of accounting management and the generation of bifls. These

Ents are:

a)

b)

c)

d)

e)

g)

There is a requirement for the measurement and collection of data in order to provide informatjon on the
usage of OSI services and other services by the users of these services.

Suppliers of OSI and other services need standardized ways of obtaining and represent|ng usage
information to advise subscribers of their usage and to facilitate exchiange of usage information Wwith other
suppliers. A usage metering record should contain all usage data necessary to account fof resource
utilization relating to a specific instance of utilization by a specific user. More than one usagq metering
record may be needed in order to support any bill raised. This\could include such details as timq of usage,
type of service offered by the resource and type of tariff.

The usage metering function must enable those responsible for managing accounting to collgct, and to
control the collection of, data concerning the use of.resources.

There are many ways in which the collected datamay subsequently be processed by the charging process.
Hence, the usage metering function must be,of sufficient generality to allow any reasonable fofm of data
processing. (For example, it must permit*data to be collected so that the supplier or subsgriber can
determine the extent of the usage of asparticular resource; data may be collected so that a servicg provider
can charge for resource utilization;)

The information available through the usage metering function, must enable managers tq discover
information about the resourcés whose usage is determined by the usage metering function. |Managers
must be able to determing.the status of metering operation and managing systems need to be informed of
metering activity. Thas, the usage metering function must allow sufficient control over the collection of
data so that the relevant information can be made available when required, either during the| period of
resource usage-Ot-at any time thereafter. A managing system should (in principle) have the capability to
access individual usage metering records instantaneously. For example, this feature is requirgd for real
time cost calctlation.

In order-to store collected usage data, usage metering records are required to provide a historical record of
resource usage as determined by the usage data.

The usage metering records should be self contained, i.e. the way in which a usage metering r¢cord is to
be interpreted, should not depend on the system where the usage metering record was created.

h)

)

Several resources may be available in a managed system to provide a service. The function should make it
possible to relate usage metering records to the resources that are actually used for providing the
requested service. Such a resource can be either internal or external to the domain of a service provider.
For instance, a specific department within the domain can own the resource providing the service. Also an
external service provider can own the resource. (In general an external service provider will receive
revenues from a service subscriber through the billing process of the “original” service provider.).

The function should make it possible to relate usage metering records to (one or more) service-users and
their roles in the transaction (i.e. calling and called parties). (Recording more than one called-party role
can be necessary.) A service-user identification may be necessary for determining the geographical area
where the service transaction is taking place in order to determine related charging. It also is necessary
that usage metering records contain the information required to facilitate the production of itemized bills.

NOTE 1 - The detailed mechanism to support all of this requirement is not specified in this Recommendation |
International Standard, but left open for specializers to specify.
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i)

k)

)

A usage metering record should contain sufficient timestamp information, which is precise enough, in
order to be able to relate it to for example, time-related tariffs.

All usage metering records should have a standardized format. It should be possible to specialize the
usage metering records so that they can be used for specific purposes. Examples are:

1) A usage metering record may need a parameter which relates to the geographical area where the
service is provided. Normally, the service-user identification is sufficient. However, for mobile
services, the service-user identification may provide insufficient information.

2) The function should provide a mechanism for ‘volume-based’ accounting. It must be possible to
modify the volume-unit. (A duration can be seen as a special case of a volume unit.)

The function should support a number of conditions for reporting of a usage metering record. These
conditions will cause the creation of a usage metering record. Examples are:

7 Model for usage metering and usage logs

7.1 [Model for accounting

Accountif

m)

D)

p)

g for resource utilization has three sub-processes. These sub-processes are:

H—inveeattonorterminationrof-aservice-transacton:

2) reaching a volume threshold;

3) atregular intervals during a practical service transaction.
A usage metering record should identify the actual condition which caused the record to be creat¢d.

The function should be able to produce usage metering records which contain-sufficient inforfnation to
correlate usage metering records to each other. In this manner any charging.process is able to interrelate
and combine the different usage metering records which belong to the same service-transadtion, and
which possibly emerge from different systems.

NOTE 2 — The detailed mechanism to support all of this requiremént is not specified in this Recommendation |
International Standard, but left open for specializers to specify.

The function should be able to produce usage metering records which contain an identifier of th¢ service-
type. (This is not necessarily the end-to-end service, But can be a supporting service on a lowler level.)
This service-type identifier can be used by any charging process to determine the algorithm acdording to
which the charging has to be computed.

It must be possible that the completeness of a’service transaction record can be determined. Thi$ requires
additional features in the usage metering-function and the usage metering records. Howevef, not all
implications to the function are known yety'and further study is required.

The usage metering process — This process is responsible for the creation of usage metering redords as a
consequence of the occurrence of accountable events in systems. The usage metering process is also
responsible for logging of the usage metering records. Several accountable events may result if a single
usage-~metering record. In general use of a service which demands the use of several resources|will give
rise to’several usage metering records.

The charging process — This process is responsible for collecting the usage metering recorfls which

| "pertain to a particular service transaction in order to combine them into service transaction rdcords. In

addition, pricing information (according to a tariff-system) is added to the service transaction records. The
charging process is also responsible for logging the service transaction records.

The billing process — This process is responsible for collecting the service transaction records and
selecting from these the ones which pertain to a particular service subscriber over a particular time-period
and produce the bill from these.

Figure 1 illustrates these processes.

Of the above, this Recommendation | International Standard specifies the activities and management information
required to support the usage metering process.

6

NOTE - The accounting process, which is used in this Recommendation | International Standard purely for descriptive
purposes, is a hypothetical process that does not purport to be, or have the characteristics of, any actual accounting process such as the
international accounting process.
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7.2 Model for usage metering

(the resource represented by the accountable object)

Figure 1 - Example of modelling the accounting process

TISO5720-95/d01

Usage metering is an abstraction of management characteristics associated with provision of accounting fqr resource

utilizatign. This is modelled as being-assdciated with an accountable object which may either represent other
that resource, or which may exist selély for the purpose of supporting accounting. There are two aspects to

metering:

—  the specifics of the recorded data.

7.2.1 Usage metering control

Usage metering/control allows a managing system to:

—  control of the'recording and reporting of data associated with accounting for usage;

aspects of
the usage

ay—controt-the—coltection—oftusage—datafrom—an—accountable objeet—start—and—stop—the—coHeetion through
management operations;
b) identify which usage data can be collected, and under what circumstances they are to be reported.

Usage metering control specifies the events which will cause usage metering information to be reported. They include
periodic events marking the passage of time for which a resource is in use and specified stimuli relating to other aspects
of resource use. Reporting may also occur as a result of usage metering control actions.

A managed object dedicated to the control of usage metering is termed a usage metering control object (for short:
control object). The generic usage metering control object can be specialized to form usage metering control object
classes for specific resources. Other managed objects, which also exhibit usage metering control properties can be
defined using packages of usage metering control characteristics defined in this Recommendation | International
Standard. These objects are formed by using and specializing the various template definitions provided by this

Recommendation | International Standard.
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7.2.2 Usage metering data

Usage metering data represent the accounted use of a resource. They contain information identifying the user, the service
being provided, a measure of the quantity used together with other qualifying data.

Usage data relating to an accountable object can be obtained:
a) Dby the inclusion of usage metering data parameters in a usage metering defined notification;

b) by the use of the GET operation to get corresponding meter data attribute values.

A notification containing usage data is obtained on a predefined basis by identifying triggering events. Triggering events
are represented as part of usage metering control.

A managed object dedicated to the provision of accounting management data is termed a usage metering data object (for
short: datal object). The generic data object can be specialized to form data object classes for specific resourc¢s. Other
managed pbjects, which also exhibit usage metering properties can be defined using packages of usage’metering
characteridtics. These objects are formed by using and specializing the various template definitions provided by this
Recommendation | International Standard. Only the generic behaviour of these properties is\ defined| in this
Recommendation | International Standard. An object providing usage metering data shall be specified to indlude the
identity ofl the user (see Table 2 in 8.2.3.1) and possibly other attributes relating to the instance of use that|is being
metered.

7.2.3 Relationships between accountable objects, usage metering control and usage metering data obj¢cts

Usage mefering control may be modelled in terms of either a separate managed-object or as part of a manag¢d object
representinig control aspects of management which include accounting. The usage metering control object may e named
relative to|either an accountable object or some other managed object in érder for it to control the collection fof usage
data from|one or more accountable objects. This implies that one usage metering control object may support and
reference $everal accountable objects. When the functionalities of usage a metering control object are includgd in the
accountable object, the reference is a set of one element containing thé’pointer to itself.

Usage mefering data may be modelled in terms of either a*separate managed object or as part of a managgd object
representing the activities being accounted. If the accountable object exists solely for the purpose of accounting] then the
accountable object shall include the usage metering data capability.

Control objects provide a reference to the data objeets which they control. Each instance of a control object may| exercise
its controlfover several instances of data objeets. An instance of a control object applies to all referenced insfances of
data objec}s. Each usage metering data object references the accountable object for which it maintains usage metering
data. Wheh the functionalities of the data.6bject are included in the accountable object, the reference is a pointer|to itself.

Each instance of a data object shall'be controlled by one and only one control object, and shall measure usagg¢ for one
and only gne accountable object;

This Reconmendation | International Standard recommends that the control object is contained within either:
) the managed object which contains the accountable objects; or

p) theaccountable object itself.

7.2.4 Operation-of usage-meters

Before usage metering data from an accountable object can be made available at least one instance of an object
providing control functionality, a usage metering control object, must exist. This may be created implicitly or explicitly
through the use of a create operation. Upon creation, the control object shall have values for:

— identifying the units of usage;

- the reporting triggers which specify occurrences of events, either within or related to the accountable
object or the data object, which cause a data object to emit a usage metering data notification.

Attributes for units of usage are not specified by this function, but must be provided in a specialization. Furthermore, if
there is a need to manage the usage metering process, a specialization may incorporate attributes for triggering of
recording of usage metering data, the recording triggers.
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A notification of creation of a control object or a data object shall be provided by the Object Creation Reporting Service
of the Object Management Function CCITT Rec. X.730 | ISO/IEC 10164-1. To capture complete usage metering
information, a control object must remain in existence as long as there are data objects controlled by the control object.
A notification of deletion of a control object or a data object shall be provided by the Object Deletion Reporting Service
of the Object Management Function (see CCITT Rec. X.730 | ISO/IEC 10164-1).

Creation of a data object may be implicit or explicit. Explicit creation is achieved by use of a create operation. Implicit
creation is the result of an event which is significant for accounting purposes. These events must be specified in detail
when this Recommendation | International Standard is specialized for a certain technology.

While a data object is in existence and accounting for the use of a resource, update of its usage metering information is
triggered only by internal events, i.e. the value of the metering data is read only. If there is a need to manage which
events is used as recording triggers, these can be specified in specializations as a set of recording triggers listed in the
correspopding-eontrol-objeet:

When th¢re is no further requirement to account for usage, the corresponding data object is deleted.‘Dgletion can be
implicit ¢r explicit, through management intervention. Where data object deletion is one of the reporting triggers, the
data objeft shall emit a notification containing usage data prior to its deletion. During the period imswhich the data object
is generafing the notification and pending deletion, it shall assert a terminating value for its procedural status.

Further dontrol over usage metering objects is provided through the use of action operations. A request fof action is
directed {o a control object and identifies the corresponding data objects whose activity is to be modified.

Data obj¢cts may be placed in a suspended condition by the use of a suspend action applied to the corresponding control
object id¢ntifying the data objects to which the action applies. This has the effect of holding usage parameters F)nstant at
their curgent values. Usage metering may be resumed in a running condition'by directing a resume action to the control
object with a list of identified data objects to which the action applies: This action has no effect upon data objgcts which
are alreafly in the desired condition. The response to the actiondists the data objects upon which the opefation was
successfylly performed and those where it failed, that is the dctions are performed using best effort synchronisation
across the associated data objects.

Usage mptering control functionality may be started by(directing a start action to the control object. The effect of this
action is|to re-initialize the values of parameters ac¢ounting for usage which are under the control of that pbject and
identified in an action parameter list. Usage mgfering control functionality is stopped by issuing a susp¢nd action
identifying all data objects. All related recording‘of usage ceases. All data objects are left in the suspended cqndition. It
should bg noted that a start action, which ‘is-received by a control object, referencing a data object will (1e-)start its
metering|activity and as a result have its-isage values reset. During the period in which the data object is suspended, its
control sfatus shall take a suspended,value. Upon start or resumption of the data object, the suspended value is removed
from its ¢ontrol status.

Notificatjons are emitted by \control objects as a result of these actions to indicate the data objects to which|the action
applied apnd the associated control parameters.

A notificption generated by a data object is the result of an internal event which matches one of the reporting situations
listed in the reperting triggers attribute. This internal event may arise from activities within the system confaining the
accountaple,objéct or may be the result of an external management operation. Events can be periodic (that is af specified
time intgrvals), determined by the successful completion of a start, suspend or resume action, by a challxge in the
operational state of the control object or by the data object being deleted. Provision is made in this Recommendation |
International Standard for including other reporting stimuli in the set of reporting triggers. The notification contains data
together with an indication of the presence of problems in the usage metering data, if any.

Table 1 specifies the various state transitions for the usage data object as a result of the events. The triggers for the
events causing the state transitions are a result of either explicit management requests directed at the control object
(example start metering) or defined as part of the control object (example recording trigger).

The usage metering function relies upon the facilities of the Event Report Management function as defined in CCITT
Rec. X.734 1 ISO/IEC 10164-5 to configure one or more event forwarding discriminators in order to send usage metering
data notifications (as M-EVENT REPORTS) to specific destinations. Event reports may also be logged in a log that
contains usage metering records. The usage metering function relies upon the facilities of the Log Control function,
CCITT Rec. X.735  ISO/IEC 10164-6, for the further handling of usage metering records.
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Figure 2 is an example of the relationship between the objects when instances of the object classes defined in this
Recommendation | International Standard are used to control the collection of the usage metering data for any
accountable object. In this example, the managed object representing the resource for which the usage data is gathered is
referred to as accountable object. The data object is contained in the accountable object. The collection of the usage
metering data is controlled by the control object contained in the system managed object. The report from the data object
is logged as a usage metering record object. The control object contains relationship attributes referencing the
accountable object and the data object that it controls.

Other possible structural relationship include encapsulating usage metering data packages in an accountable object,
thereby including usage metering data capabilities into an accountable object.

System object

Accountable  \_, __ Usage metering
Log object control
~~. 7'y “,—‘—‘
\\\\ -’—“¢‘
. . g TISO5730-95/d02
Usage metering Usage metering
record data

——— > Containment relation

qm=mnmmnnaaa P mmmmcsceaa- + Relation type other than containment

-» Logging of notifications

Figure 2 - Example of structural relationship of managed objects

7.3

The data cpntained within usage meteririg records is derived as a result of notifications generated by instances of the data
object. The definitions of a log.and how it is controlled, are given in the Log Control function CCITT Rec| X.735 |
ISO/IEC 1l0164-6. Data are logged according to the discriminator construct used by a log which contains usage metering
records.

odel for usage metering récords

7.4 pecialization of usage data

The usage] metérifig function is a generic function in the sense that it models the metering and reporting of ugage data
ol technologies, but it does not specify the precise information content of the usage data. The rgmaining

An instance of usage information is modelled as a series of basic information blocks. Each block is classified as
containing the information pertaining to a specific event in the sequence of events that constitutes an instance of usage.
The generic semantics of these events is defined in clause 8, specializations must specify the full semantics of each of
the events and the information associated with the events used by the specialization. Detailed requirements on
specializations are specified in A.8 as comments to the ASN.1.

This Recommendation | International Standard prescribes the semantics of some parts of the contents of the basic
information blocks, but it does not specify the syntax of any of these parts. The prescribed semantics is specified in
clause 8. A specialization must specify the syntax of all of the content of the basic information blocks used by the
specialization, furthermore it must specify the semantics of any additional content beyond that specified by this function,
and it may specialize the semantics specified in clause 8 for its specific use.

Specializations shall only make use of the information blocks defined in clause 8.
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Table 1 - State transition diagram for a data object

Event

Current State

STALl

Not active

STA2

Usage collection is
active,
meteringActive is true
procedural status is
empty

STA3

Usage collection is
completed,
meteringActive is true
procedural status
terminating

STA4

Usage collection is
active,
meteringActive is
false, procedural
status is empty

Start metering Reset usage data, Reset usage data, Return Reset usage data,
emit started collection | emit started collection | deniedMeteringAction | emit started collection
notification notification Error notification
STA2 STA2 STAS STAZ

Rec¢rding trigger - Update usage data STA3 STA 4

STA2
Repprting trigger - Emit usage meter data | STA 3 STA 4
report notification;
pl: STA3
~pl: STA 2
Repprt complete - - Delete\object -
Suspend metering - Change Return STA 4
meteringActive to deniedMeteringAction
false Error
STA 4 STA 3
Resyime metering - STA 2 Return Change
deniedMeteringAction | meteringActive|to true
Error
STA 2
STA3

Delgte request

Delete object

Apl:delete object
pl: emit usage meter
data report
notification;

STA3

Delete object

Delete object

- Not dllowed

pl | Reporting-trigger requires deletion of the object

8 Generic definitions

This clause defines the generic aspects of usage metering. It defines:

a) packages, for both usage metering control and for usage metering data objects, together with their
semantics;

b) attributes which may be used to enhance the information supplied as part of usage data;

c) generic action types together with their applicable arguments and semantics;

d) generic notifications together with their applicable parameters, semantics and errors.
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Where it is not possible to give a generic set of values, guidance is given as to how the information may be provided;
either through specialization of the generic definitions leading to usage metering managed object specifications, or by
their importation into the specification of other managed objects, thereby giving them usage metering functionality.

Annex A provides templates and abstract syntax specifications for the items defined in this clause.

8.1 Usage metering control

8.1.1 Generic usage metering control functionality

The functions of usage metering control provided through control objects are characterized through the behaviour of the
control object as specified in its packages, their attributes, actions and notifications. Usage metering control contains the
following mandatory packages:

— metering control object

which is mandatory within the generic specification of the control object but this package is not imported into other
managed dbject classes which already have an attribute which is used for naming;

4  metering control capabilities

which is rhandatory for any object claiming to provide the usage metering control function and identifies the usage
metering cpntrol capabilities of that object.

Usage metgring control contains the following conditional packages:
4  metering start;

4 metering control;

. start notification;

control notification.

The requirpments for the presence of these conditional packages are set'Qut in 8.1.4 and 8.1.5 below.

8.1.2 Metering control object package

This package specifies two attributes:

d4) Control object id

The control object identifier specifies-an attribute for naming the control object.
B) Operational state

The operational state is that.specified in CCITT Rec. X.731 | ISO/IEC 10164-2. It provides an igdication
of the operability of the usage metering control. If different packages containing the same state|attribute
are combined into one(object, in which case the resulting object will according to CCITT Rec] X.720 |
ISO/IEC 10165-1 contain only one attribute of that type, then such a specification shali ensurg that the
behaviour of thelattribute in the combined object does not contradict the behaviour of the attfibute as
specified in any‘of the original packages.

Corollary: Metering control capabilities can only be included in the accountable object if the cpmbined
objects‘operational state can be specified with at most one value, otherwise the accountable object and the
controlLobject shall be specified as separate objects.

8.1.3 Metering control capabilities package

The attribufes of the usage metering control capabilities package are:
a) Reporting triggers
The reporting triggers attribute specifies the events which will cause usage information to be reported.
These events may be of the following kinds:

1) Periodically scheduled in time — Typically these are appropriate when the units of usage are time
based or volume based;

2) Induced as a result of usage metering action (e.g. upon the resumption of accounting for usage
(see 8.1.4), upon a change in the operational state of the control object or upon deletion of a data
object;

3) Result from an identified external stimulus (e.g. as specified in an extension to or specialization of
the objects and attributes specified herein).
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The accountable object reference list is a read-only, set valued attribute whose values reference the
accountable objects for which usage control is provided. This attribute is settable at creation time.

¢) Data objects reference list
The data object reference list is a read-only, set valued attribute whose values reference the data objects
for which usage control is provided. It is a property of the system implementing the data object reference
list that it shall be capable of introducing a new value into the set upon the creation of a new data object
and of removing a value from the set upon the deletion of a data object.
8.1.4 Packages for usage metering actions
Usage metering actions are specified in two conditional packages. These are:
—  metering start;
—  metering control.
The metgring start package is present if the referenced data objects are created in a suspended condition:)It rq ferences a
single acfion:
—  start metering.
The star{ metering action allows a manager to start or to restart accounting for usage, recording and reporting of usage
informat{on for instances of usage metering data. The effect of start is to initialize or re-initialize usage paramgter values
for all idpntified, related data objects. And in addition it removes the suspended value-from the control status gttribute of
the corresponding data objects, where this value is present. (See 8.2.4.1).
The metgring control package is present if suspend and resume operations are ‘required and supported by the dontrol and

associatg

The susp
object in
of the co

The resu
instance
control s
does not|

Start me|
to usage|
indicates
unsucce

These ad
of the re|

8.1.5
The abo

d data objects of the usage metering. The package references two actions:

suspend metering;

resume metering.

e (or set of
ided value

end metering action allows a manager to hold the value of the usage parameter for a selected instanc
stances) of usage metering data so that its value midy’remain unchanged. This action adds the suspe]
ntrol status attribute of the corresponding data objeécts.

t of object
e from the
Fing action

me metering action allows a manager to resume accounting for usage for a selected instance (or se
) of usage metering data so that its valugznay record usage. This action removes the suspended valu
tatus attribute of the corresponding data objects. Unlike the start metering action the resume mete
re-initialize usage parameters.

are subject
n response
come was

ering, suspend metering and-resume metering actions can reference one or more data objects which
metering control (as indicated in the corresponding data object reference list). The confirmed actio

those data objects upon which the action was successfully performed, those where the out
sful and those where-the outcome was indeterminate.

tions can cause. the-Corresponding data objects to emit notifications containing usage data informatiop if a value

porting triggefs-attribute references the corresponding action.

Packagesfor usage metering notifications

Ve dctions give rise to notifications containing usage metering control information. These actions are dpecified in

the

start notification package; and

control notification package.

The start notification package is present if there is a static requirement to advise manager(s) other than the one
generating the action of the outcome of the action and the metering start package is supported. It references a single

metering started notification.

The control notifications package is present if there is a static requirement to advise manager(s) other than the one
generating the action of the outcome of the action and the metering control package is supported. It references two
notifications:

metering suspended; and

metering resumed.
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All three types of notification are generated as a consequence of completing corresponding actions applied to the control
object. They contain data which identifies the corresponding data objects to which the action was applied and the values
of the usage metering control attributes.

NOTE — These notifications could result in identical information being sent to the initiator of the CMIS M-ACTION

through the M-ACTION response and by means of an M-EVENT-REPORT unless management intervention is used to ensure that
event forwarding discriminators are configured to prevent the latter type of communication.

8.2 Usage metering data

8.2.1 Generic usage metering data functionality

The functionality associated with usage metering data is characterized through the behaviour of the usage metering data

Ob_]ect, its :uﬂl-...fap and natifioqtione Tleaga raataring data 1o cngaifiogd do the Fcllnn an

a acac:
Tt ot eSO Ot I ot O S o oa s O T OteTr T s Gata T o poeTTioa—TTt TOTTO Vv IS pPaCia g oSt

- Metering data object
which is a mandatory package within the generic specification of the data object,,containing the data
object id. This is not imported, along with other usage metering packages, intohother managed object
classes which already have an attribute by which they can be named.
- Metering data info

which is mandatory for any object claiming to provide data object functionality, where this [package
contains the timing, usage and user, provider and service information as required for the service or
technology for which the data object has been specialized.

- Metering data condition

which must be present if the accounting activity can be suspended or can exist in a terminating cpndition
pending the emission of a usage report notification-(as documented in 8.2.4.1).

Other aspefts of data object functionality may be provided by incorporating further attributes into the specifidation of
objects which provide usage metering functionality.

8.2.2 Metering data object package

The meteripg data object package specifies a single attribute:

data object id.

The data object id specifies an-attribute for naming the data object.

8.2.3 etering 'data info package

The attributes.of the metering data info package are:

—  usage information;
—  accountable object reference;
—  data errors;

—  provider id.

Usage information is a complex attribute which provides the usage metering data for the utilization of any form of
service or resource. This usage metering data is modelled in terms of a requester’s transaction where a transaction can be
considered as being made up of a number of potentially accountable events. The potential events within a transaction are
classified in 8.2.3.1 t0 8.2.3.7.
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This block represents the detection of the requester by the service provider — for example, a telephony user picks up the
handset and listens to dial tone. The registration block shall be present once and only once in the usage information
attribute. When specializing the data object for a particular service type, the information in Table 2 is expected to be

included in this block.

Table 2 — Registration information block

Identity of user

The semantics of an identity of the user must be present in this block, with sufficient information
to eventually identify the subscriber to charge for the usage.

Time stamp

The time the registration event occurred may be part of this block.

NOTE fThe a

report.

d d CSC C C I \Va DIOCK UOC
identifigd as an event in every accountable usage. The block may contain i

ot impty a S of Tegistratio a € ssarily be
nformation registered at installation time ifveyery usage

8.2.3.2 | Request

This blo¢k represents any form of input generated by the requester such as dialled or/keyed destination, input of account
code or input of feature activation code. When specializing the accounting meter ddta object for a particular service type,

the infornation in Table 3 is expected to be included in this block.

Table 3 — Request informationcblock

Identity|of remote parties

This identity is used to identify the/temote parties in the transaction, in cases where such
information is required. The syntax_of'this field may be a telephone number, an X.400 O/R
name, the name of an application;.etc.

Service [variant

May be used to specify variants’ of usage, that have been requested, covered by the shme usage
metering record, e.g. the user facilities in X.25.

Meter ifjfformation

This field reports the-actual usage, and it must identify the units of usage together with(a count of
the usage. The field.may be present on a request block to support the presence of usef data on a
request.

8.2.3.3 | Accept

This blo
remote g
might n
specializ

Ck represents any(Tesulting response to a previous request such as the distant end responding, conn
omputer application or activation of a feature. Note that this also covers the case where the respon
t be the sameras that which the requester originally asked for — the call being diverted, for exam
ing the data object for a particular service type, the information in Table 4 is expected to be inclu

ection to a
ding party
ple. When
ed in this

block.

Table 4 — Accept information block

Identity of remote parties

This identity is used to identify the remote parties in the transaction, in cases where such
information is required. The syntax of this field may be a telephone number, an X.400 O/R
name, the name of an application, etc. The field is present on the accept to support the possibility
of having other parties responding then the originally requested, as in call forwarding.

Service variant

May be used to specify variants of usage, that have been requested, covered by the same usage
metering record, e.g. the user facilities in X.25. Used on the accept block to indicate the actual
service variant provided.

Meter information

This field reports the actual usage, and it must identify the units of usage together with a count of
the usage. The field may be present on an accept block to support the presence of user data on an
accept.
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8.2.3.4 Complete

This block represents the completion of the provided service such as the remote end clearing, or the completion of a
remote application. When specializing the data object for a particular service type, the information in Table 5 is expected
to be included in this block.

Table 5 — Complete information block

Meter information This field reports the actual usage as accumulated at the time of completion, and it must identify
the units of usage together with a count of the usage.
Reporting trigger Used to specify the value of reporting trigger that caused the usage report to be generated.
Completion cause Used to report the cause of completion, e.g. hang-up by the called party.
8.2.3.5 (orresponding

This block] contains the information required to allow a system to correlate many usage metering,récords to
service trapsaction record — for example, the X.400 message id. The corresponding block shall be present at mos|
a usage information attribute. When specializing the data object for a particular service type, the information in
is expected to be included in this block.

Table 6 — Corresponding information block

rovide a
L once in
Table 6

Service trgnsaction Used to contain a unique identifier of the service traniSaction to be used to correlate usag

from several instances of usage belonging to the‘same service transaction.

reports

8.2.3.6

This block represents non-event related usage measifement, that is, usage measured independent of ij

Bulk

dividual

transactiorfs — for example, the volume usage over a given period on a permanent virtual circuit. When specialjzing the

data objec for a particular service type, the information in Table 7 is expected to be included in this block:

Table 7 — Bulk information block

Meter infofmation This field reports the actual usage as accumulated at the time of reporting, and it must

the units-of usage together with a count of the usage.

dentify

Reporting frigger Hsed to specify the value of reporting trigger that caused the usage report to be generated.

8.2.3.7

Interruption

Used to ir|dicdte any abnormal events during the accounting metering activity, such as notification of a clock change

nnnnnnnnnnnn d Whan on

. PN ey L . g
having octurred-during-theservicettiization-beingmeasured When-speciahizingthe-data-objectforaparticnldr service

type, the information in Table 8 is expected to be included in this block:

e CTTorrparoroaT

Table 8 — Interruption information block

Meter information

transaction is terminated abnormally.

This field reports the actual usage as accumulated at the time of interruption, and it must identify
the units of usage together with a count of the usage. It is present if usage is charged even if the

Reporting trigger Used to specify the value of reporting trigger that caused the usage report to be generated.
Interrupt cause Used to report the cause of interruption.
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8.2.3.8 Attribute syntax

The metering info attribute syntax (SEQUENCE OF CHOICE) is structured to allow any number of each of these call
events to document the various usages made during the transaction (e.g. a call) except for the registration and
corresponding blocks which must only appear once. This constraint ensures that a usage metering record will cover the
potentially chargeable events due to a single requesting service user and that the correlation information only appears
once. Therefore the number of these events used is the appropriate amount required to allow for the metering of the
utilization of the service concerned.

The structure of this attribute is given in the detailed specification in Annex A.

The accountable object reference is a read only, single valued attribute, which references the accountable object, not
necessarily a managed object, for which usage metering data are maintained.

The datq errors parameter is used to indicate whether the usage data are believed to be in error. The paramétef takes one
of two ppssible values to indicate that either there is no problem or there is a possible error.

The proyider identifier indicates the authority (for example, a communication service provider) which is prgviding the
facilities| delivered through the accountable object. If the provider is the owner of the system managed object|containing
the accofintable object, its value can be represented as NULL.

8.24 Conditional packages

8.2.4.1 | Metering data condition package

This padkage shall be provided if the corresponding control object class expliCitly supports actions. Its two attfibutes are:
—  control status; and

—  procedural status,

as specified in CCITT Rec. X.731 | ISO/IEC 10164-2. The control status attribute adds the suspended valug when the
data objgct is not metering the usage of the resource..The procedural status attribute takes a value of termingiting when
the data pbject has stopped metering as a result of a‘delete” request, but a notification, which is required by the value of
the corrg¢sponding reporting triggers attribute, has(yet to be generated. The value terminating is used as both the required
value an(d permitted value for the procedural status attribute.

8.2.4.2 | Audit information package

This pagkage shall be included, if there is a requirement for the support of an audit capability for the usage metering
activity.|This package contains:a\single attribute:

— audit information.

This attijibute containis any audit information from the source of the usage metering data which may be requfred by the
system grocessing-this data. Such information would include any file or record numbers for the source data ffrom which
the usagp mefering data is being derived.

8.2.5 Usage metering data report nofifications

There is one type of usage metering data report notification, generated by a data object supporting the usage metering
function. This is the

—  usage report notification.

It is generated according to the control specified by the reporting triggers attribute of the related usage metering control
object (see 8.1.3). It identifies, through its

— notification cause parameter

the specific reporting trigger value which was the stimulus for the notification. It also contains parameters that are the
attributes of the metering data information package and other, optional parameters.
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8.3 Usage metering records

The usage metering record is a subclass of the event log record object class. In addition to supporting the inherited
characteristics, it incorporates the attributes from the usage metering data object packages which are provided through
usage report notifications.

8.4 Parameter definitions

8.4.1 Denied metering action

This parameter specifies the denied metering action error parameter to be returned in response to start metering, suspend
metering and resume metering action requests if the usage collection is completed and the usage metering data object has
the value “ferminating for the procedural Status:

8.5 (ompliance

A specificdtion for a managed object which claims to comply with usage metering control-shall specify the set of
packages apd attributes required for control as enumerated in 8.1.

A specificgtion for a managed object which claims to comply with usage metering datd shall specify the set of gackages
and attribufes required as enumerated in 8.2.

Managed dbject class definitions which support functions defined in this Re¢otnmendation | International Starjdard by
incorporatihg the specification of notifications through a reference to the notification template defined in Annex|A, shall
use the refgrence mechanism defined in CCITT Rec. X.722 | ISO/IEC 10165-4.

o
wn

ervice definition

9.1 (/sage metering management service

An instancp of a usage metering control object is'created whenever it is deemed appropriate to account for the ugage of a
resource. The lifetime of the instance of fhe-usage metering control object depends upon the meter type. Dyring the
lifetime of| the usage metering control“bject, metering may be controlled by starting, suspending or resurping the
operation ¢f related usage metering data’objects or by stopping the overall activity. During the lifetime, usage fnetering
attributes mhay be read and, in cerfain’cases, modified using the pass through services specified in CCITT Rec{ X.730 |
ISO/IEC 1p164-1.

An instanck of a usage metéring data object may be read to obtain usage data related to the usage of resources ysing the
pass through services specified in CCITT Rec. X.730 | ISO/IEC 10164-1. Usage metering data objects may glso emit
notifications, to provide data concerning resource usage, according to a management policy and controlled by the
reporting tfiggefs attribute of the corresponding usage metering control object.

9.1.1 Usage metering action service

Where the control object class includes the metering start or metering control packages, it shall use the CMIS
M-ACTION service with parameter assignments shown in Table 9.

The Mode parameter is always confirmed. Either there shall be an action response or an error response. Action type is
one of the following:

—  start metering
—  suspend metering

—  resume metering.
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9.1.1.1

One or

meterin,

is direc
the acti

Table 9 — Usage metering action parameters

ISO/IEC 10164-10 : 1995 (E)

Parameter name

Req/Ind

Resp/Conf

Invoke identifier

P

P

Linked identifier

C

Mode

Base object class

Base object instance

Scope

Filter

Managed object class

Managed object instance

Access control

Synchronization

Action type

Action information

Current time

Action response

Success

Failed

Indeterminate

Errors

ajlaoalaoalal 2l ac

Starting usage metering objects

more instances of a data object may be started using the CMIS M-ACTION service with an actio
k. Whereunio specific data objects are identified, data objects referenced by the control object to whic
ed are started. Action information identifies the corresponding instances of data objects which are th|
n. Action response data provides a list of those data objects which are successfully started, have fa‘led or been

h type start
h the action
e subject of

indeterminate.

9.1.1.2

Suspending usage metering objects

One or more instances of a data object may be subject to a suspend action by using the CMIS M-ACTION service with
an action type suspend metering. Action information identifies the corresponding instances of data objects which are the
subject of the action. Action response data provides a list of those data objects which have been successfully suspended,
have failed to be suspended or are in an indeterminate state. Data objects, supporting the data object condition package
and suspended in this manner shall add the value suspended to the control status attribute of the data object.

An instance of a control object may be stopped and all related data objects suspended using the CMIS M-ACTION
service with an action type suspend metering but without specifying any data objects. Action response data provides a

list of data objects which have been suspended, failed or been indeterminate.

ITU-T Rec. X.742 (1995 E)
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9.1.1.3 Resuming usage metering objects

One or more instances of a data object may be subject to a resume action by using the CMIS M-ACTION service with
an action type resume metering. Action information identifies the corresponding instances of data objects which are the
subject of the action. Action response data provides a list of those data objects which have been successfully resumed,
have failed or been indeterminate.

9.1.2 Usage metering action notification service

A control object generates an event to provide data related to actions which may be communicated using the M-EVENT-
REPORT service. Event information carries parameters of the notification.

Table 10 lifts the parameters for the usage metering control notification service.

Table 10 — Usage metering action notification parameters

Parameter Name Req/Ind Resp/Conf
Invoke identifier P P
Mode P _
Managed object class p P
Managed object instance P P
Hvent type M C=)
Hvent time P

Kvent information

Action response M
Reporting triggers 8]
Accountable objects reference list U
Data objects reference list U
Current time - P
lf.vent reply - -
Ilirrors - P

9.1.3 Usage metering data report notification service

A usage metering data object generates an event to provide data upon the usage of resources which may be
communicated using the M-EVENT-REPORT service. Event information carries the parameters of the notification.

Table 11 lists the parameters for the usage metering data report notification service.
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Table 11 — Usage metering data report notification parameters

: 1995 (E)

Parameter Name Reg/Ind Resp/Conf
Invoke identifier P
Mode P -
Managed object class P
Managed object instance P
Event type M CE
Event time P
Event information
Aecountable-objectreference M
Notification cause M
Usage information M
Registration M
Request U
Accept U
Complete U
Interrupt U
Bulk U
Corresponding U
Audit information U
Service M
Audit details M
Data errors M
Provider id U
Additional info U
Current time - P
Event reply - -
Errors - P
Functional units

Two functional units are defined in this Recommendation ! International Standard for management of usage metering:

a) Usage metering report:

The usage metering report functional unit requires support of at least the usage metering data report

notification service;

b) Suspend — resume functional unit:

The suspend — resume functional unit requires support of at least the suspend metering and the resume

metering actions of the usage metering action service.

ITU-T Rec. X.742 (1995 E)
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The following functional units defined in CCITT Rec. X.730 | ISO/IEC 10164-1 may be negotiated for the purpose of
managing usage metering:

—  control;
—  monitor;

—  objectEvents.

The following functional units defined in CCITT Rec. X.731 | ISO/IEC 10164-2 may be negotiated for the purpose of
managing usage metering:

—  stateChange.

11 Protocol

11.1

>

bstract syntax

11.1.1 lllsage metering objects

This Recommendation | International Standard references attributes and packages of attributes,cactions and notifications
which can pe used to construct object classes to support the usage metering function. Anpex\A defines the fqllowing
usage metefing managed objects:

—| usage metering control managed object;

|

usage metering data managed object;

—| usage metering record managed object.

The syntactic definition of packages, attributes, actions and notificationSds also presented in Annex A.

11.1.2 Management attributes

This Recoqmendation | International Standard references management attributes whose abstract syntax is spegified in
Annex A. The attribute names used in clause 8 are associdted with the attribute labels specified in Annex A. Foy clarity,
these are sHown in Table 12

Table 12 - Relationship between attribute name and attribute label

Attribute name Attribute label

Accountable object reference accountableObjectReference

Accoupntable objects reference list accountableObjectsReferenceList

Actior] response actionResponse
Audit jnformation auditInfo
Contrgl objectyid controlObjectld
Data dhjeet id dataObjectld

22

Data objects reference list
Data errors

Notification cause

dataObjectsReferenceList
dataErrors

notificationCause

Provider id providerld
Reporting triggers reportingTriggers
Usage information usagelnfo
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Table 13 defines the management actions for this Recommendation | International Standard, the abstract syntax of which

is specified in Annex A.

The abstract syntax referenced by the action type in Table 13 is carried in the MAPDU.

Table 13 - Management actions

Action name Action type
Start metering startMetering
Suspend metering suspendMetering
Resume metering resumeMetering

11.1.4 | Management notifications

Table 14 defines the management notification for this Recommendation | International Standard, the abstrag

which if specified in Annex A.

The absfract syntax referenced by the notification type in Table 14 is carried in the MAPDU.

Table 14 — Management notification

Notification name Notification type
Metering resumed meterigResumed
Metering started mieteringStarted
Metering suspended meteringSuspended
Usage report usageReport

Table 15 identifies the relationship-between the parameters of usage metering notifications and manageme

names.

Table 15 - Management attribute mappings

t syntax of

nt attribute

Parameter

Attribute name

Acfountable.ebject reference

Acpountable objects reference list

Accountable object reference

Accountable objects reference list

Action response

Data errors

Data objects reference list
Notification cause
Provider id

Reporting triggers

Usage information

Action response

Data errors

Data objects reference list
Notification cause
Provider id

Reporting triggers

Usage information

ITU-T Rec. X.742 (1995 E)
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11.2 Elements of procedure

11.2.1  Action invocation

The usage metering action reporting procedures are initiated by the usage metering action request primitive. On receipt
of the usage metering action request primitive, the SMASE protocol machine shall construct a MAPDU and send it using
the CMIS M-ACTION request primitive. The parameters of the usage metering action request primitive which are
marked “P” in Table 9 are mapped directly onto the corresponding parameters of the CMIS M-ACTION request
primitive; the remaining parameters are used to construct the MAPDU.

11.2.2  Receipt of action

On receipt of a MAPDU requesting, the usage metering action service via the CMIS M-ACTION indication primitive,
the SMASE protocol machine shall, if the MAPDU is well formed, issue a usage metering action indication primitive to
the usage fetering action service user. The parameters ol fhe Usage metering action indication primitive_which are
marked “P|" in Table 9 are mapped directly from the corresponding parameters of the CMIS M-ACTION! indication
primitive apd the remaining parameters are extracted from the MAPDU. Otherwise, the SMASE protocglsmachine shall
construct an appropriatt MAPDU containing notification of the error and shall issue a CMIS M-ACTION gesponse
service prirpitive with an error parameter present.

11.2.3  Action response

The SMASE protocol machine shall accept a usage metering action response primitiye and shall construct a MAPDU
and send if using the CMIS M-ACTION response primitive. The parameters of the tsage metering action gesponse
service prifhitive which are marked “P” in Table 9 are mapped directly onto the eqrresponding parameters of the CMIS
M-ACTION response primitive; the remaining parameters are used to constructthe’MAPDU.

11.2.4  Receipt of action response

On receip| of a MAPDU responding to a usage metering acfion’ request primitive via the CMIS M-ACTION
confirmatign primitive, the SMASE protocol machine shall issué\a usage metering action confirmation primitiye to the
usage metdring action service user, thus completing the usage metering action procedure. The parameters of the usage
metering agtion confirmation primitive which are marked.“P” in Table 9 are mapped directly from the corre*onding
parameters| of the CMIS M-ACTION confirmation printitive and the remaining parameters are extracted from the
MAPDU.

11.2.5  Action notification invocation

The usage| metering action notification eporting procedures are initiated by the usage metering action noffication
request prinitive. On receipt of the usage metering action notification request primitive, the SMASE protocol machine
shall construct a MAPDU and send’ it using the M-EVENT-REPORT request primitive. The parameters of the usage
metering 4ction notification request primitive which are marked “P” in Tabie 10 are mapped directly ¢nto the
corresponding parameters of theM-EVENT-REPORT request primitive; the remaining parameters are used to donstruct
the MAPD[U.

11.2.6  Receipt of action notification

On receipf of, a’MAPDU requesting the usage metering action notification service via the M-EVENT-K EPORT
indication primitive, the SMASE protocol machine shall issue a usage metering action notification indication primitive
to the usage metering action notification service user, thus completing the usage metering action notification procedure.
The parameters of the action notification reporting indication primitive which are marked “P” in Table 10 are mapped
directly from the corresponding parameters of the M-EVENT-REPORT indication primitive and the remaining
parameters are extracted from the MAPDU.

11.2.7 Data notification invocation

The usage metering data report notification reporting procedures are initiated by the usage metering data report
notification request primitive. On receipt of the usage metering data report notification request primitive, the SMASE
protocol machine shall construct a MAPDU and send it using the M-EVENT-REPORT request primitive. The
parameters of the usage metering data report notification request primitive which are marked “P” in Table 11 are
mapped directly onto the corresponding parameters of the M-EVENT-REPORT request primitive; the remaining
parameters are used to construct the MAPDU.
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11.2.8 Receipt of data notification

On receipt of a MAPDU requesting the usage metering data report notification service via the M-EVENT-REPORT
indication primitive, the SMASE protocol machine shall issue a usage metering data report notification indication
primitive to the usage metering data notification service user, thus completing the usage metering data report notification
procedure. The parameters of the usage metering data report notification indication primitive which are marked “P” in
Table 11 are mapped directly from the corresponding parameters of the M-EVENT-REPORT indication primitive and
the remaining parameters are extracted from the MAPDU.

113 Negotiation of functional unit

This Recommendation | International Standard assigns the following object identifier value

{joint-iso-ccitt ms(9) function(2) part10(10) functionalUnitPackage(1)}

as a valup of the ASN.1 type FunctionalUnitPackage defined in CCITT Rec. X.701 | ISO/IEC 10040 for negdtiating the
availabilfty of the following functional units

0  usage metering report:

1  suspend - resume functional unit,

where thg numbers identify the bit positions in the BIT STRING assigned to the fufictional units and the nameg reference
the functjonal units as defined in clause 10.

12 Relationship with other functions

The usafe metering function uses the object management.function CCITT Rec. X.730 | ISO/IEC 101¢4-1, state
managerent function CCITT Rec. X.731 | ISO/IEC 10164:2} event report management function CCITT Rgc. X.734 |
ISO/EC 10164-5 and log control function CCITT Rec. X:735 | ISO/IEC 10164-6. It uses the operational stgte, control
status apd procedural status attributes specified in*CCITT Rec. X.731 | ISO/IEC 10164-2; the formaj (ASN.I1)
specificdtion of Time Period from ITU-T Rec. X.7391 ISO/IEC 10164-11.

13 Conformance

Implemgntations claiming to conform to this Recommendation | International Standard shall comply with the
conformfance requirements as defined in the following subclauses.

13.1 Static conformance

The impflementation shall conform to the requirements of this Recommendation | International Standard in the manager
role, the]agent role, or both roles. A claim of conformance to at least one role shall be made in Table B.1.

If a claim of conformance is made for support in the manager role, the implementation shall support at least one of the
attributes, notifications, actions, managed objects specified by this Recommendation | International Standard. The
conformance requirements in the manager role for those management operations and notifications are identified in Table
B.3 and further tables referenced by Annex B.

If a claim of conformance is made for support in the agent role, the implementation shall support at least one of the
attributes, notifications, actions, managed objects described in Table B.4. A claim of conformance in the agent role
requires the support of all the mandatory operations and mandatory notifications specified by those management
definitions.

The implementation shall support the transfer syntax derived from the encoding rules specified in CCITT Rec. X.209 |
ISO/IEC 8825 named {joint-iso-ccitt asn1(1) basicEncoding(1)} for the abstract data types referenced by the definitions
for which support is claimed.
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13.2 Dynamic conformance

Implementations claiming to conform to this Recommendation | International Standard shall support the elements of
procedure and definitions of semantics corresponding to the definitions for which support is claimed.

133 Management implementation conformance statement requirements

Any MCS proforma, MICS proforma, MOCS proforma, MIDS proforma, and MRCS proforma which conforms to this
Recommendation | International Standard shall be technically identical to the proformas specified in Annexes B, C, D, E
and F preserving table numbering and the index numbers of items, and differing only in pagination and page headers.

The supplier of an implementation which is claimed to conform to this Recommendation | International Standard shall
complete a copy of the management conformance summary (MCS) provided in Annex B as part of the conformance
requirements together with any other ICS proformas referenced as applicable from that MCS. An ICS which conforms to
this Recommendation | International Standard shall:

- describe an implementation which conforms to this Recommendation | International Standard;

- have been completed in accordance with the instructions for completion given in ITU-TORec.|X.724 |
ISO/IEC 10165-6;

- include the information necessary to uniquely identify both the supplier and the implementation.
Claims of [conformance to the management information defined in this Recommendation | International Stapdard in

managed object classes defined elsewhere shall include the requirements of the MIDS proforma in the MOCS groforma
for the maraged object class.
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Annex A

Usage metering templates and abstract syntax
(This annex forms an integral part of this Recommendation | International Standard)

Al Definitions of managed object classes

usageMeteringControlObject MANAGED OBJECT CLASS
DERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2"":top;
CHARACTERIZED BY
meteringControlObject PACKAGE
ATTRIBUTES
controlObjectld GET,
— "CCITT Rec. X721 L ISOAEC 10165-2":0perationalState;;

b

meteringControlCapabilities PACKAGE
BEHAVIOUR
usageMeterControlBehaviour;
ATTRIBUTES
reportingTriggers GET-REPLACE ADDREMOVE,
accountableObjectsReferenceList GET,
dataObjectsReferenceList GET;
NOTIFICATIONS
"CCITT Rec. X.721 | ISO/IEC 10165-2'":attributeValueChange,
"CCITT Rec. X.721 | ISO/IEC 10165-2":0bjectCreation,
"CCITT Rec. X.721 | ISO/IEC 10165-2":0bjectDeletion,
"CCITT Rec. X.721 | ISO/IEC 10165-2"":stateChange;
REGISTERED AS {umf-pkg 1};

CONDITIONAL PACKAGES
meteringStart
PRESENT IF  "corresponding data objécts'are explicitly created in a suspended condition",
meteringControl

PRESENT IF  '"suspend and resumie operations are required and the corresponding data objg
support the meteringDataCondition package'’,

startNotification

action of‘the outcome of the action and the meteringStart package is supported
controlNotification

action of the outcome of the action and the meteringControl package is suppor
REGISTERED AS {umf-mo 1};

usageMeteringDataObjects MANAGED OBJECT CLASS

PRESENT IF  'there is a static requirement to advise manager(s) other than the one generating the

"
b

PRESENT IF '‘there is a static requirement to advise manager(s) other than the one generating the

ted"';

DERIVED'FROM "CCITT Rec. X.721 | ISO/IEC 10165-2"":top;
CHARACTERIZED BY
meteringDataObject PACKAGE
ATTRIBUTES
dataObjectld GET:;
meteringDatalnfo PACKAGE
BEHAVIOUR
usageMeterDataObjectBehaviour;
ATTRIBUTES
accountableObjectReference GET,
usagelnfo GET,
dataErrors GET,
providerld GET;
NOTIFICATIONS
usageReport,

"CCITT Rec. X.721 | ISO/IEC 10165-2'":0bjectCreation,
"CCITT Rec. X.721 | ISO/IEC 10165-2'":0bjectDeletion;
REGISTERED AS { umf-pkg 2 };;
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CONDITIONAL PACKAGES
meteringDataCondition
PRESENT IF 'the accounting activity can be suspended or can exist in a terminating condition
pending the emission of a usageReport notification',
auditInformation
PRESENT IF  'the accounting activity requires the measurement of certain source information for
audit purposes'’;
REGISTERED AS {umf-mo 2};

usageMeteringRecord MANAGED OBJECT CLASS
DERIVED FROM "Rec. X.721 | ISO/IEC 10165-2"":eventLogRecord;
CHARACTERIZED BY
usageMeteringRecordObject PACKAGE
ATTRIBUTES
—accountableObjectReference GET
usagelnfo GET,
dataErrors GET,
providerld GET;;;
CONDITIONAL PACKAGES
auditInformation
PRESENT IF  'this package has been included in the usageMeteringData objectemitting the
notification to be stored in this record managed object'';

REGISTERED AS {umf-mo 3 };

A2 efinition of packages
auditInformation PACKAGE
TTRIBUTES

auditinfo GET;
REGISTERED AS { umf-pkg 3 };

controlNotjfication PACKAGE

INOTIFICATIONS meteringSuspended,
meteringResumed;
REGISTERED AS {umf-pkg 4};

meteringCpntrol PACKAGE

ACTIONS suspendMetering deniedMeteringAction,
resuméMetering deniedMeteringAction;
REGISTERED AS {umf-pkg 5};

meteringDptaCondition = PACKAGE

BEHAVIOUR meterConditionBehaviour;

ATTRIBUTES

"CCITT/Rec X.721 | ISO/TEC 10165-2"":controlStatus
PERMITTED VALUES UsageMeteringFunction.ControlStatusValue
REQUIRED VALUES UsageMeteringFunction.ControlStatusValue
GET,

"CCITT Rec X.721 | ISO/IEC 10165-2"":proceduralStatus
PERMITTED VALUES UsageMeteringFunction.ProceduralStatusValue
REQUIRED VALUES UsageMeteringFunction.ProceduralStatusValue
GET;

REGISTERED AS { umf-pkg 6};

meteringStart PACKAGE
ACTIONS startMetering deniedMeteringAction;
REGISTERED AS {umf-pkg 7};

startNotification PACKAGE
NOTIFICATIONS meteringStarted;
REGISTERED AS {umf-pkg 8};
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A3 Definition of attributes

accountableObjectReference ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction.AccountableObjectReference;
MATCHES FOR EQUALITY;

REGISTERED AS {umf-att 1};

accountableObjectsReferenceList ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction.AccountableObjectsReferenceList;
MATCHES FOR EQUALITY, SET-COMPARISON, SET-INTERSECTION;

REGISTERED AS {umf-att 2};

actionResponse ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction.ActionResponse;
MATCHES FOR EQUALITY;

REGISTHRED AS {umf-att 3};

auditInfo ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction.AuditInfo;
MATCHES FOR EQUALITY;
BEHAVIOUR usageObjectRecordsIdBehaviour;

REGISTERED AS { umf-att 4};

controlObjectld ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction:tsageMeteringControlObjectId;
MATCHES FOR EQUALITY;

REGISTERED AS {umf-att 5};

dataObjestld ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction.UsageMeteringDataObjectld;
MATCHES FOR EQUALITY;

REGISTERED AS {umf-att 6};

dataObjeftsReferenceList ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction.DataObjectsReferenceList;
MATCHES FOR EQUALITY, SET-COMPARISON, SET-INTERSECTION;

REGISTERED AS {umf-att7};

dataErrofs ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction.DataErrors;
MATCHES FOR EQUALITY, SET-COMPARISON, SET-INTERSECTION;

| REHAVIOUR dataErrorBehaviour;

REGISTERED AS {umf-att 8};

notificationCause ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction.NotificationCause;
MATCHES FOR EQUALITY;

REGISTERED AS {umf-att 9};

providerIld ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction.Providerld;
MATCHES FOR EQUALITY;

REGISTERED AS {umf-att 10};
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reportingTriggers ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction.ReportingTriggers;
MATCHES FOR EQUALITY;
BEHAVIOUR triggerBehaviour;

REGISTERED AS {umf-att 11};

usagelnfo ATTRIBUTE
WITH ATTRIBUTE SYNTAX UsageMeteringFunction.Usagelnfo;
REGISTERED AS {umf-att 12};

A4 Definition of notification types

usageReport NOTIFICATION
BEHAVI(;FJR usageReportBehaviour, usageMeter TimeBehaviour, triggerBehaviour;
WITH INFORMATION SYNTAX UsageMeteringFunction.UsageDatalnfo
AND ATTRIBUTE IDS
accountableObjectReference accountableObjectReference,
notificationCause notificationCause,
usagelnfo usagelnfo,
auditInfo auditInfo,
dataErrors dataErrors,
providerld providerld;
REGISTERED AS {umf-not 1};
meteringR¢sumed NOTIFICATION
BEHAVIOQUR meteringResumedBehaviour;
WITH INHORMATION SYNTAX UsageMeteringFunction.Controllnfo
AND ATTRIBUTE IDS
actionResponse actionResponse,
reportingTriggers reportingTriggers,
dataObjectsreferenceList data@bjectsReferenceList;
REGISTERED AS {umf-not 2};
meteringS{arted NOTIFICATION
BEHAVIdUR meteringStartedBehaviour;
WITH INFORMATION SYNTAX UsageMeteringFunction.ControlInfo
AND ATTRIBUTE IDS
actionResponse actionResponse,
reportingTriggers reportingTriggers,
dataObjectsreferenceList dataObjectsReferenceList;

REGISTERED AS {umf-net 3};

meteringSyspended NOTIFICATION
BEHAVIQUR meteringSuspendedBehaviour;
WITH INFORMATION SYNTAX UsageMeteringFunction.Controllnfo
IBUTEIDS
actionResponse actionResponse,
reportingTriggers reportingTriggers,
dataObjectsreferenceList dataObjectsReferenceList;

REGISTERED AS {umf-not 4};

A5 Definition of actions

resumeMetering ACTION

BEHAVIOUR resumeBehaviour;

MODE CONFIRMED;

WITH INFORMATION SYNTAX UsageMeteringFunction.ActionArgument;
WITH REPLY SYNTAX UsageMeteringFunction.ActionResponse;

REGISTERED AS {umf-act 1};
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startMetering ACTION

BEHAVIOUR startBehaviour;

MODE CONFIRMED:;

WITH INFORMATION SYNTAX UsageMeteringFunction.ActionArgument;
WITH REPLY SYNTAX UsageMeteringFunction.ActionResponse;

REGISTERED AS {umf-act 2};

suspendMetering ACTION

BEHAVIOUR suspendBehaviour;

MODE CONFIRMED:;

WITH INFORMATION SYNTAX UsageMeteringFunction.ActionArgument;
WITH REPLY SYNTAX UsageMeteringFunction.ActionResponse;

REGISTERED AS {umf-act 3};

A.6 Definition of behaviour
usageObjectRecordsldBehaviour BEHAVIOUR

DEFINED AS ''This attribute provides the storage for audit information which is included in the usage metering record in

order to enable a guarantee of completeness of all usage metering data provided';

usageMeferDataObjectBehaviour BEHAVIOUR

DEFINED AS "The data object reports usage metering data when triggered by or on the occurrence of events identified in

the reportingTriggers attribute in the associated control object'’;

usageRepgortBehaviour BEHAVIOUR

DEFINED AS "On the occurrence of an event specified by the reporting triggers attribute within an object contaitlgng usage

metering control or the usage metering control object; the usage metering data objects or the objec

notification to occur.'’;

meteringResumedBehaviour BEHAVIOUR
DEFINED AS "A meteringResumed notification is generated when the resume action completes without error.";

meteringStartedBehaviour BEHAVIOUR
DEFINED AS "'A meteringStarted notification is generated when the start action completes without error.";

meteringSuspendedBehaviour BEHAVIOUR
DEFINED AS "A metéringSuspended notification is generated when the suspend action completes without error."

usageMelerCaontrolBehaviour BEHAVIOUR
DEFINED-AS” "When an instance of usage metering control has been created to account for usage of a named

which

contain a meteringDatalnfo package, generates a usageReport notification. The notification cause figld of the
usageReport notification service supplies the value of the reportingTriggers attribute which caused the

Fesource, it
5 attribute.

These identify the internal events which will case a usagReport notication to be enerted within a
controlled instance of usage metering data. The triggers may be time related, e.g. as in the case of time related

units, they may be determined by operations performed upon the control object e.g. suspend

or resume

metering, they may be determined by the accountable events as described in 8.2.3 or they may be externally
specified. When the associated accountable objects requires no further usage to be metered and there are no

more instances of data objects, the instance of usage metering control may be deleted.";

meterConditionBehaviour BEHAVIOUR

DEFINED AS "If the data meter is in a suspended condition, the control status takes the value suspended. This status value is

removed when the data object is carrying out usage metering after being started or resumed. When

a request

is made (either explicitly or implicitly) for the data object to be deleted and, where the reporting triggers
specify that this is a situation which will lead to a usage report notification, the data object shall take a

procedural status value of terminating until the required notification has been generated'';
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resumeBehaviour BEHAVIOUR

DEFINED AS '"Upon the completion of a resume ACTION, the response indicates the corresponding data objects upon which
the requested operation was successful, those upon which it was unsuccessful and, where the result of the
operation is unknown, returns an indeterminate response. The action is only effective when the instance of a
selected data object is in a suspended condition. Because the action is idempotent, the action has no additional
effect if applied to a data object in a metering condition.";

startBehaviour BEHAVIOUR

objects) metering usage which are under the control of that object are re- lmtlalued Upo n the completion of a
start ACTION, the response indicates the corresponding data objects upon which the requested operation was
successful, those upon which it was unsuccessful and, where the result of the operation is unknown, returns an
——tndeterminate-responses;

suspendBehaviour BEHAVIOUR
DEFINED AS "Upon the completion of a suspend ACTION, the response indicates the corresponding.data objects upon
which the requested operation was successful, those upon which it was unsuccessful and, where the|result of
the operation is unknown, returns an indeterminate response. The action is only effective when the insrnce of a

seiected daia object is aiready meiering. Because ihe action is idempotent, the action has no additionafl effect if
applied to a data object in a suspended condition."

triggerBehaviour BEHAVIOUR
DEFINED AS '"'Given a set of events, which result in some defined activity with-respect to metering of resource usage, the
event will lead either to the update of meter information (recording triggers) or to the generatior‘lrof usage
report notifications (reporting triggers). Triggering events may be of three kinds: initiated at regglar time
intervals, induced as the result of a usage metering action (both locally and externally induced), and|initiated
by identified external stimuli."';

usageMeterTimeBehaviour BEHAVIOUR

DEFINED |AS '"'The usageMeterTime is the current time if'metering of usage is taking place. If metering of usage hag been
suspended or the instance of usage metering data has been deleted, then the usageMeterTime value is 1he

usageStoppedTime.";

dataErrorBehaviour BEHAVIOUR
DEFINED|AS ''Set matching is only permitted if the set valued syntax choice is selected'’;

A7 Definition of name-binding

A.7.1 Usage meter,data

No name pindings.for the usageMeterData object class are provided in this Recommendation | International Standard
because of the wariety of accountable objects for which the usage data can be collected. Users of this Recommendation |
International{Standard specializing the usage data are expected to specify name bindings for usageMeterDgta or its

subclassestto-make-them-instantiable:

A.7.2 Usage meter control

One name binding is provided in this Recommendation | International Standard for the usage meter control object class.
This can be used only when the accountable object is contained in a managed object that is an instance of either the
system managed object class or its subclasses. Other name bindings are expected to be defined by users of this
Recommendation | International Standard when the accountable objects have name bindings to objects other than the
system or its subclass.

usageMeterControl-system NAME BINDING
SUBORDINATE OBJECT CLASS usageMeteringControlObject
AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS
"CCITT Rec. X.721 | ISO/IEC 10165-2"":system AND SUBCLASSES;
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WITH ATTRIBUTE controlObjectld;
DELETE
DELETES-CONTAINED-OBJECTS;

REGISTERED AS { umf-nb 1};

A8 Parameter Templates
deniedMeteringAction PARAMETER
CONTEXT SPECIFIC-ERROR;
WITH SYNTAX UsageMeteringFunction.DeniedMeteringAction;
BEHAVIOUR
deniedMeteringActionBehaviour BEHAVIOUR
DEFINED AS '"This error is returned if the usage metering control object received a request to start metering or
suspend metering or resume metering for the data object that has the value of terminating for the
procedural status.”;;
REGISTHRED AS { umf-par 1};
A9 Definition of ASN.1 modules
UMFObjld {joint-iso-ccitt ms(9) function(2) part10(10) asn1Modules(2) 0}
DEFINITIONS
BEGIN
umf-mo OBJECT IDENTIFIER ::= {joint-iso-ccitt ms(9) function(2) part10(10) managedObjectClass(3)}
umf-pkg OBJECT IDENTIFIER ::= {joint-iso-ccitt ms(9) function(2) part10(10) package(4)}
umf-par OBJECT IDENTIFIER ::= {joint-iso-ccitt ms(9) function(2) part10(10) parameter(5)}
umf-nb OBJECT IDENTIFIER ::= {joint-iso-ccitt ms(9) function(2) part10(10) nameBinding(6)}
umf-att OBJECT IDENTIFIER ::= {joint-iso-ccitt ms(9) function(2) part10(10) attribute(7)}
umf-act OBJECT IDENTIFIER ::= {joint-iso-ccitt ms(9) function(2) part10(10) action(9)}
umf-not OBJECT IDENTIFIER ::= {joint-iso-¢cift ms(9) function(2) part10(10) notification(10)}
END
UsageMeleringFunction {joint-iso-ccitt ms(9) function(2) part10(10) asn1Modules(2) 1}
DEFINITIONS IMPLICIT TAGS ::=
BEGIN
-- EXPORTS everything
IMPORT|S
ObjectInstance
FROM CMIP-1 { joint-iso-ccitt ms(9) cmip(1) version1(1) protocol(3) }
ControlStatus, ProceduralStatus, SimpleNameType, ManagementExtension
FROM Attribute-ASN1Module { joint-iso-ccitt ms(9) smi(3) part2(2) asn1Module(2) 1}
TimePReriod
FROM MetricModule { joint-iso-ccitt ms(9) function(2) part11(11) asn1Module(2) 0 }
Usagelnfo
FROM UsageMeteringDatalnfo { joint-iso-ccitt ms(9) function(2) part(10) asnIModules(2) 2 }
AccountableObjectReference ::= ObjectInstance
AccountableObjectsReferenceList ::= SET OF ObjectInstance
ActionArgument ::= CHOICE {

selectedObjects SET OF ObjectInstance,
-- set of data objects, controlled by the control
-- object for which the request is appropriate
allObjects NULL
-- selects all data objects controlled by control
-- object --
}
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ActionResponse ::= SEQUENCE {
-- at least one component shall be present
success [0] SET OF ObjectInstance OPTIONAL,
failed [1] SET OF ObjectInstance OPTIONAL,
indeterminate [2] SET OF ObjectIinstance OPTIONAL }
AuditInfo ::= SEQUENCE {
service OBJECT IDENTIFIER,
auditDetails ANY DEFINED BY service }
Controllnfo ::= SEQUENCE {
actionResponse ActionResponse,
reportingTriggers [0] ReportingTriggers OPTIONAL,
accountableObjectsReferenceList [1] AccountableObjectsReferenceList OPTIONAL,
dataQbjectsReferenceList [2] DataObjectsReferenceList OPTIONAL,

additionalInformation
ControlStafusValue ::=

DataErrory ::=
possibleErrors
oProblem

DataObjeclReferenceList s

[3] SET OF ManagementExtension }
ControlStatus ( WITH COMPONENT ( suspended ) )
CHOICE {
SET OF PossibleError,
NULL }

SET OF ObjectInstance

DeniedMeteringAction ::= ENUMERATED {

Induced ::5

NotificatioCause ::=
Reriodic

ipduced
i:'ent
imulus

PossibleEryor ::=

canNotStart(0),
canNotSuspend(1),
canNotResume(2)}

ENUMERATED {
start(0),
suspend(1),
resume(2),
delete(3),
disabled(4),
enabled(5) }

CHOICE {
[1] TimePeriod,
[2]Ninduced,
[3] ReportingEvent,
[4] OBJECT IDENTIFIER }

OBJECT IDENTIFIER

ProceduralStatusValue ::= ProceduralStatus ( WITH COMPONENT ( terminating ) )

bjectReferernce
textualNarme

= CHOICE {

[1] ObjectInstance,
[2] GraphicString,

rviceSpecific [3] ServiceSpecificld,

[4] NULL }

SETOF CHOICEH

periodic [1] TimePeriod,
induced [2] Induced,
event [3] ReportingEvent,
stimulus [4] OBJECT IDENTIFIER }
ReportingEvent ::= ENUMERATED ({
registration (0),
request (1),
accept (2),
complete (3),
corresponding (4),
bulk (5),

interruption (6) }
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-- The applicability of each of these values must be specified by a specialization, together

-- with the exact semantics of the values used.

-- NOTE — All of events from 8.2.3 have been included in this enumerated type for the
-- sake of completeness. It does not imply that specializations need to assign semantics to all
-- of them. In particular the values "corresponding (4)" and "bulk (5)" may not be required in
-- certain specializations.

ServiceSpecificld ::= SEQUENCE {
service OBJECT IDENTIFIER,
serviceSpecificld ANY DEFINED BY service }
UsageDatalnfo ::= SEQUENCE {
accountableObjectReference [0] ObjectInstance,
notificationCause [1] NotificationCause,
||sa_gglnfn [2] Usagﬂnfﬂ
auditInfo [3] AuditInfo OPTIONAL,
dataErrors [4] DataErrors,
providerld [5] Providerld OPTIONAL,
additionalInformation [6] SET OF ManagementExtension OPTIONAL}
UsageMet¢ringControlObjectld ::= SimpleNameType
UsageMet¢ringDataObjectld ::= SimpleNameType
END

UsageMet¢ringDatalnfo {joint-iso-ccitt ms(9) function(2) part10(10) asn1Modules(2) 2}
DEFINITIONS IMPLICIT TAGS ::=

BEGIN
EXPORTS$ Usagelnfo

Usagelnfo|::= SEQUENCE {
serviceType ServiceType,
usageData ANY DEFINED BY serviceType }

ServiceType ::= OBJECT IDENTIFIER

- the follpwing ASN.I provides the means to includé the service-specific information in the usage

-- meterirlg data. The data type XxxUsageData, detailed below, is a prototype of how a

-- speciallzation shall specify a data type to replace the ANY in the usageData field of the Usagelnfo
-- in a waly that allows the specifier to include the necessary syntax to fully specify each block. In

-- additiol the specialization shall allocate an OBJECT IDENTIFIER value to register the variant of
-- usageData specified by the specialization. A concrete example of a specification, using PSTN as

-- illustration is given in G. 1.

-- Detail for the contents.of‘each block are given as follows:
-- XxxUsdageData :;=/~SEQUENCE OF CHOICE {
-- registfation XxxRegistrationType,

-~ The registration block is used to identify the requester using the service. An

—— XxxRegistrationType shall be specijied by all speciaiizarions. 111e TegisIrarion Component Shatt
-- appear once and only once in every value of the Usagelnfo data type, and shall always

-- appear as the first element in the XxxUsageData.

-- The definition of the service-specific syntax to be included in this block, shall include the

-- following information:

-- identification of the requester (directory number, user address, etc.)

-- request XxxRequestType,

-- The request block identifies the service request made by the requester. The XxxRequestType
-- may be omitted from specializations not requiring it. If an XxxRequestType is specified in a
-- specialization, zero or more request components may appear in a value of the XxxUsageData.
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-- The definition of the service-specific syntax to be included in this block, shall include the

-- following information:

-~ service request information which identifies the type of service requested and also any

-~ additional service parameters, note that this information can be very detailed and complex
--  depending on the service type and the types of request that the service supports (e.g.

.- destination addresses, electronic mail message information, directory numbers, feature

--  codes).

-- and the foliowing information may be provided:

--  ausage measurement (time, volume);

--  atime stamp (date and time).

-- accept XxxAcceptType,

-- The accept block identifies the details of what service was provided and the associated usage.
The X. entTvpe may bhe amitted from specializations not requirine it if an X epiType

- is specified in a specialization, zero or more accept components may appear in a value of the
- XxxUsageData.

L. The definition of the service-specific syntax to be included in this block, shall include the

- following information:

L. service information which identifies the type of service provided and also any additional service
parameters;

L-  a usage measurement;

- a time stamp.

-- complete XxxCompleteType,

- The complete block identifies the details of the end of some instance of utilization. The

- XxxCompleteType may be omitted from specializations notreguiring it. If an XxxCompleteType
- is specified in a specialization, zero or more complete components may appear in a value
-- of the XxxUsageData.

-- The definition of the service-specific syntax to be included in this block, shall include the
-- following information:

--  a usage measurement;

-- and the following information may be provided:

.- service information which identifies any further details about the provided service

--  (reason for call completion);

--  a time stamp.

-- interrupt XxxInterruptType,

-- The interrupt blocklindicates any abnormal occurrence during the transaction

-- for which different-Charging algorithms may need to be applied by the recipient of the usage
-- metering record. The XxxInterruptType may be omitted from specializations not requiring it.
-- If an XxxInterruptType is specified in a specialization, zero or more interrupt components

-- may appéar in a value of the XxxUsageData.

--The-definition of the service-specific syntax to be included in this block, shall include the
. fnllnwing information -

-~ duration of the interruption,

--  reason for the interruption;

-- and the following information may be provided.:
--  ausage measurement

--  atime stamp.

-- bulk XxxBulkType,

-- The bulk block indicates any bulk usage measurements made. The

-- XxxBulkType may be omitted from specializations not requiring it. If an XxxBulkType
-- is specified in a specialization, zero or more bulk components may appear in a
--value of the XxxUsageData.
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-- The definition of the service-specific syntax to be included in this block, shall include the
-- following information:

-- ausage measurement

-- and the following information may be provided:

--  reason for reporting

-- corresponding XxxCorrespondingType }

-- The corresponding block includes any specific information to allow many
-- usage metering records to be correlated. The XxxCorrespondingType may be omitted
-- from specializations not requiring it. If an XxxCorrespondingType is specified in a
-- specialization, at most one corresponding components may appear in a value of the
-- XxxUsageData.
-- The definition of the service-specific syntax to be included in this block, shall include the
- following information:
an identifying key which relates many usage metering records to one service transaction record-

-- The abdve data type gives the usage metering record structure, where, for a given requester,

-- there are associated a set of the events required to describe the transaction, i.e. the

-- SEQUENCE OF CHOICE construct allows an ordered list of the different event types. The

-- registragion and corresponding event types will only appear in the sequence once. The

-- registragion block shall always be present. This constraint ensures that a usage metering‘\récord
-- only applies to the one requester and that there is only one set of correlation information.
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Annex B

MCS proforma

(This annex does not form an integral part of this Recommendation | International Standard)

NOTE - It has been decided to develop ICS proforma for this Recommendation | International Standard as an amendment,
therefore this annex is provided only as a placeholder for such an amendment.
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Annex C

MICS proforma

(This annex does not form an integral part of this Recommendation | International Standard)

NOTE - It has been decided to develop ICS proforma for this Recommendation | International Standard as an amendment,
therefore this annex is provided only as a placeholder for such an amendment.
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Annex D

MOCS proforma

(This annex does not form an integral part of this Recommendation | International Standard)

NOTE - It has been decided to develop ICS proforma for this Recommendation | International Standard as an amendment,
therefore this annex is provided only as a placeholder for such an amendment.
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Annex E

MIDS proforma

(This annex does not form an integral part of this Recommendation | International Standard)

NOTE - It has been decided to develop ICS proforma for this Recommendation | International Standard as an amendment,
therefore this annex is provided only as a placeholder for such an amendment.
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ISO/IEC 10164-10 : 1995 (E)

Annex F

MRCS proforma

(This annex does not form an integral part of this Recommendation | International Standard)

NOTE - It has been decided to develop ICS proforma for this Recommendation | International Standard as an amendment,
therefore this annex is provided only as a placeholder for such an amendment.
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