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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

Internationpl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

In the field
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Introduction

ISO/IEC 16500 defines the minimum tools and dynamic behavior required by digital audio-visual systems for
end-to-end interoperability across countries, applications and services. To achieve this interoperability, it
defines the technologies and information flows to be used within and between the major components of
generic digital audio-visual systems. Interoperability between these components and between individual sub-
systems is assured through specification of tools and specification of dynamic systems behavior at defined
reference points. A reference point can comprise one or more logical (non-physical) information-transfer
interfaces, and one or more physical signal-transfer interfaces. A logical interface is defined by a set of
information flows and associated protocol stacks. A physical interface is an external interface and is fully
defined by its physical and electrical characteristics. Accessible reference points are used to determine and
demonstrate ompliance of adigital audio-visual subsysten with this intemational standard.

A summd4ry oreacit part T0lIowWsS.

ISO/IEC|16500-1 (DAVIC 1.3.1a Part 2) defines the normative digital audio-visual systems technica
framework. It provides a vocabulary and a Systems Reference Model, which identifies specifie functjonal
blocks and information flows, interfaces and reference points.

ISO/IEC|16500-2 (DAVIC 1.3.1a Part 12) defines system dynamic behavior and physicalscenarios.|lIt details
the locat|ons of the control functional entities along with the normative protocols needed to support the

systems [behavior. It is structured as a set of protocol walk-throughspplication Notes” that rehearse
both the [steady state and dynamic operation of the system at relevant reference/points using specified
protocolg. Detailed dynamics are given for the following scenarios: video ofndémand, switched vide
broadcast, interactive broadcast, and internet access.

ISO/IEC|16500-3 (DAVIC 1.3.1a Part 14) provides the normative definition of DAVIC Technology
Contourg. These are strict sets of Applications, Functionalities and (Technologies which allow compliance and
conformance criteria to be easily specified and assessed. This-part of ISO/IEC 16500 contains the fiill details
of two cdntours. These are the Enhanced Digital Broadcast{EDB) and Interactive Digital Broadcast|(IDB).
ISO/IEC|16500-3 specifies required technologies and is aimandatory compliance document for confour
implemenptations.

ISO/IEC|16500-4 (DAVIC 1.3.1a Part 8) defines thetoolbox of technologies used for lower layer prdtocols
and physical interfaces. The tools specified are those required to digitize signals and information in the Core
Networkjand in the Access Network. Each togldis ‘applicable at one or more of the reference points gpecified
within th¢ Delivery System. In addition a detailed specification is provided of the physical interfaces petween
the Netwjork Interface Unit and the Set Tep-Unit and of the physical interfaces used to connect Set Top Boxes
to varioup peripheral devices (digital video recorder, PC, printer). The physical Delivery System meghanisms
included|are copper pairs, coaxial €able, fiber, HFC, MMDS, LMDS, satellite and terrestrial broadcasting.

ISO/IEC
ISO/IEC
requirem

ISO/IEC
quality. |
exchangpg
exchangg
of a sett
constrairits

ISO/IEC 16500-7 (DAVIC 1.3.1a Part 10) defines the interfaces and the security tools required for an
ISO/IEC 16500 system implementing security profiles. These tools include security protocols which operate
across one or both of the defined conditional access interfaces CAO and CAL. The interface CAOQ is to all
security and conditional access functions, including the high speed descrambling functions. The interface
CAl is to a tamper resistant device used for low speed cryptographic processing. This cryptographic
processing function is implemented in a smart card.

ISO/IEC 16500-8 (DAVIC 1.3.1a Part 6) specifies the information model used for managing ISO/IEC 16500
systems. In particular, this part defines the managed object classes and their associated characteristics for
managing the access network and service-related data in the Delivery System. Where these definitions are
taken from existing standards, full reference to the required standards is provided. Otherwise a full

vi DAVIC 1.3.1a Part 11 (1999) © ISO/IEC 1999 - All rights reserved
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description is integrated in the text of this part. Usage-related information model is defined in ISO/IEC

165

00-9.

ISO/IEC 16500-9 (DAVIC 1.3.1a Part 11) specifies the interface requirements and defines the formats for the
collection of usage data used for billing, and other business-related operations such as customer profile
maintenance. It also specifies the protocols for the transfer of Usage Information into and out of the

ISO/IEC 16500 digital audio-visual system. In summary, flows of audio, video and audio-visual works are
monitored at defined usage data collection elements (e.g. servers, elements of the Delivery System, set-top
boxes). Information concerning these flows is then collected, processed and passed to external systems such
as billing or a rights administration society via a standardised usage data transfer interface.

Additional Information

ISQ
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and
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ISC
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defi
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a s¢lected application. Part 4 provides an overview of Delivery Systems and describes instanc
/IC networked service architectures. These include{physical and wireless networks. Non-n¢tworked

DA
deli
as
elsq

DA
sys

/IEC TR 16501 is an accompanying Technical Report. Further architectural and conforman
rovided in other non-normative parts of DAVIC 1.3.1a (1999). A summary of these docume
e for information.

/IEC TR 16501 (DAVIC 1.3.1a Part 1) provides a detailed listing of the functionalities requi
providers of digital audio-visual applications and systems. It introduces the concept of a cg
nes the IDB (Interactive Digital Broadcast) and EDB (Enhanced Digital Broadcast) function
lirements which are used to define the normative contour technology toolsets provided in
/IEC 16500-3.

/IC 1.3.1a Parts 3, 4 and 5 are DAVIC technical reports. They provide additional architectu
rmation for the server, the delivery-system, and the Service Consumer systems respectivel
nes how to load an application, once created, onto a servef.and gives information and guid
ocols transmitted from the set-top user to the server, and those used to control the set-up 3

very (e.g. local storage physical media like discs,tapes and CD-ROMSs) are not specified. H
brvice Consumer systems architecture and a description of the DAVIC Set Top reference p
where in the normative parts of the specification.

/IC 1.3.1a Part 13 is a DAVIC technicaleport, which provides guidelines on how to validat
ems, technology tools and protocols.through conformance and / or interoperability testing.
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Information technology — Generic digital audio-visual
systems — Part 9: Usage information protocols

1.

Scope

This part of ISO/IEC 16500 provides the interface requirements for Usage Information provided by the
DAVIC System to support External Support Systems (ESS) such as billing systems, pricing systems and

mar

ket research systems. DAVIC Elements that need to communicate with External Support Systems shall

conform to this specification. It is not required that all DAVIC Elements communicate with External Support
Systems.

2.

The
pro
any|
are
belg
ISO
Sta

2.1
ITU

ITU
sign
call

CcC
Not

CcC
rule

Normative references

following normative documents contain provisions which, through reference in this, text, copstitute

isions of this part of ISO/IEC 16500. For dated references, subsequent amendments to, or revisions of,
of these publications do not apply. However, parties to agreements based on-this part of I$O/IEC 16500
encouraged to investigate the possibility of applying the most recent editions-of the standards indicated
w. For undated references, the latest edition of the normative documentieferred to applied. Members of
and IEC maintain registers of currently valid International Standards./The Telecommunication
ndardization Bureau (TSB) maintains a list of currently valid ITU-T Recommendations.

ISO/IEC and ITU-T normative references
LT Recommendation M.310Generic Network Information, Model995

LT Recommendation Q.293Broadband integrated services digital Network — Digital subscriljer
alling system no.2 (DSS2) — User-network interface(UNI) — Layer 3 specification for basic
connection control1995

TT Recommendation X.680 (1994) | ISOUEC 8824-1:1%8mrmation technology — Abstradt Syntax
ation One (ASN.1): Specification of basic notation.

TT Recommendation X.690 (1994)jQ/IEC 8825-1:1995Information technology — ASN.1 ¢ncoding
s: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and |Distinguished

Endoding Rules (DER).

CCITT Recommendation X.721:(1992) | ISO/IEC 10165-2:198fdrmation technology — Open|Systems
Intgrconnection — Structure, of-management information: Definition of management information

CCITT RecommendationX.730 (1992) | ISO/IEC 10164-1:198farmation technology — Open|Systems
Intdrconnection — Systems management: Object management function.

CCITT Recommendation X.731 (1992) | ISO/IEC 10164-2:198frmation technology — Open|Systems
Intgrconnectio’~'Systems management: State management function.

CCITT Recammendation X.733 (1992) | ISO/IEC 10164-4:198frmation technology — Open|Systems
Interconnection — Systems management: Alarm reporting function.

CCIOIT Recommendation X 734 (’I QQ?) ! ISO/UEC 101 RA-R'1mLmaﬂgnﬂhmw Systems
Interconnection — Systems management: Event report management function.

CCITT Recommendation X.735 (1992) | ISO/IEC 10164-6:198frmation technology — Open Systems
Interconnection — Systems management: Log control function.

CCITT Recommendation X.742 (1992) | ISO/IEC 10164-10:19%6ymation technology — Open Systems
Interconnection — Systems management: Usage metering function for accounting purposes.

CCITT Recommendation X.746 (1995) | ISO/IEC 10164-15:18%6rmation technology — Open Systems
Interconnection — Systems management: Scheduling function.

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 11 (1999)
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2.2 Other normative references
RFC 791 |nternet Protocol (IP).

RFC 793 Transmission Control Protocol (TCP).
RFC 959 File Transfer Protocol (FTP).

RFC 1155Structure and Identification of Management Information for TCP/IP-based Internets
RFC 1157 A Simple Network Management Protocol (SNMP).

3. Definitions

This clause defines new terms, and the intended meaning of certain common terms, used in this part of
ISO/IEC 16500. Annex A of ISO/IEC 16500-1 defines additional terms and, in some cases, alternative
interpretations that are appropriate in other contexts. For convenience, the normative definitions belpw are
included|in the annex.

3.1.Bulk|Usage Data Transfer Interface:The portion of the interface between a DAVIC System*Manager
and an Hxternal Support System by which the External Support System receives a bulk.-download of a
collection of Usage Data in the form of a Usage Data File.

3.2.DAV|C Element : A component of a DAVIC System. A possible source generatar of Usage Datg.

3.3.DAV|C System Manager. A component that supports the overall management of the DAVIC System,
of which [Usage Data management (or Accounting Management) is a part.

3.4. Exte[nal Support System: A component external to the DAVIC Systemrwhich receives Usage Data
through the Usage Data Transfer Interface (Interactive or Bulk).

3.5.Interpctive: The portion of the Usage Data Transfer Interfac€, used for transactional transfer of Usage

3.6. Support Data: Data, such as prices and account (e.g.;eredit card) numbers, needed dynamically by
DAVIC Hlements or External Support Systems. This data.s required or provided by an Service Congumer

3.7.Usage DataData relating to usage of services and resources, typically needed for financial trangactions
involving| Service Consumers, Network Providers, Service Providers and Content Providers. This dgta is
collected from DAVIC Elements by DAVI€.System Managers using the Usage Data Collection Interface,
and is ddlivered to External Support Systems by DAVIC System Managers using the Usage Data Transfer

3.9.Usage Data AssemblyThe process of gathering together all of the Usage Data generated by a specific

3.10. sage Data-Collection ElementThe portion of each DAVIC Element which generates Usage| Data
and trangmits the/data to the DAVIC System Manager over the Usage Data Collection Interface. This element
could aldo perferm Usage Data Accumulation, Usage Data Validation, Usage Data Assembly and Usage Data

3.12. Usage Data Collection Administration:The process of determining the disposition of logged
Usage Data, providing External Support Systems access to the Usage Data, and scheduling the reporting of
Usage Data based on pre-determined rules about the data needed for the External Support Systems.

3.13. Usage Data Correlation Support:The process of supporting the correlation (i.e., association) of
Usage Data generated by different DAVIC Elements for the same service usage instance. This support
includes producing correlation keys, administering correlation keys, exchanging correlation keys, inserting
correlation keys into Usage Data Records and correlating Usage Data based on correlation keys.

2 DAVIC 1.3.1a Part 11 (1999) © ISO/IEC 1999 - All rights reserved
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3.14. Usage Data FileA collection of Usage Data Records sent by a DAVIC System Manager to an
External Support System over the Usage Data Transfer Interface.

3.15. Usage Data Formatting:The process of creating a structured representation of unformatted Usage
Data using a pre-defined format.

3.16. Usage Data FunctionsThe functions that the Usage Data Collection Element and the DAVIC
System Manager perform on Usage Data. These functions are Usage Data Generation, Usage Data
Accumulation, Usage Data Assembly, Usage Data Validation, Usage Data Formatting, Usage Data
Correlation Support and Usage Data Collection Administration.

3.17. Usage Data GenerationThe process of determining what Usage Data must be measured and
recorded, and producing this data.

tional
ver the Usage

transfer part is
r part is used

for fransactional transfer of Usage Data Records.

3.20. Usage Data Validation:The process of editing Usage Data to ensure\that it meets specjfic integrity
cherks and conforms to semantic and syntactic rules.
4.| Acronyms and abbreviations
Thig clause defines the acronyms and abbreviations used in this-part of ISO/IEC 16500. AnneX B of ISO/IEC
16500-1 defines acronyms and abbreviations used within ISO/IEC 16500.
API Application Program Interface
ASCII American Standard:Code for Information Interchange
ASN.1 Abstract Syntax Notation One
ATM Asynchronous Transfer Mode
BAF Bellcore Automiatic Message Accounting Format
B-UDTI Bulk Usage:Data Transfer Interface
CMIP Commoh Management Information Protocol
DE DAVIC Element
DSM BAVIC System Manager
DSM-CC U-U Digital Storage Media - Control Commands User-User
DSM-CC U-N Digital Storage Media - Control Commands User-Network
DSUR Delivery System Usage Records
EBCDIC Extended Binary Coded Decimal Interchange Code
EFD Event Forwarding Discriminator
ESS External Support System
FTR File Transfer Protocol
GIOP Generic Inter-ORB Protocol
IDL Interface Definition Language
IOP Internet Inter-ORB Protocol
IP Internet Protocol
ITU International Telecommunications Union
I-UDTI Interactive usage data transfer interface
MF Management Function
NE Network Element
NEF Network Element Functionality
OMG Object Management Group
oS Operations System
OSF Operations System Functionality
RFC Request for Comments
RPC Remote Procedure Call
SMF System Management Function

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 11 (1999) 3
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SNMP Simple Network Management Protocol
STU Set Top Unit

SUR Service Usage Records

TCP Transmission Control Protocol

TFTP Trivial File Transfer Protocol

TMN Telecommunications Management Network
UDCE Usage Data Collection Element

uDCI Usage Data Collection Interface

UDTI Usage Data Transfer Interface

UMD Usage Metering Data

UMR Usage metering Record

VOD Video on Demand

5 Ccn\lnnﬁnno
. VT tors

The stylg of this part of ISO/IEC 16500 follows @aide for ITU-T and ISO/IEC JTC 1 cooperation:
Appendix Il: Rules for presentation of ITU-T | ISO/IEC common text (March 1993)

6. Introduction to Usage Information Protocols

6.1 Purpose

This spetification establishes the protocols for the transfer of Usage Infofmation into and out of the PAVIC
System with entities that are outside of the DAVIC System. There are.fwo types of data exchange that can be
considergd under the general heading of Usage Information:

¢ Usage Data-data relating to events and usage-of resources, typically needed for finpncial
transactions involving Service Consumers, Network Providers, Service Providers, ahd
Content Providers. This data is not interactive, but collected from the system by an PAVIC
System Manager and made available at'the Usage Data Transfer Interface.

e Support Data-data, such as prices.and account numbers, exchanged dynamically yvith
External Support Systems (ESSs). This data is requested as needed and delivered jpromptly
through the Support Data Interface.

The DAVIC System shall provide for the colleéction and output of Usage Data from all of the appropriate
DAVIC System elements in support of the.needs of ESSs (e.g., Billing Systems, Market Research Slystems
and Network Planning Systems). While;the DAVIC System also needs to support the access to suchh ESSs by
DAVIC Hlements to obtain Support'Data (e.qg., pricing information and subscriber billing status), as Well as
the provision of Support Data (e:g.,"account number for chosen payment method) to ESSs, this part|of
ISO/IEC 16500 covers only the'Usage Data Interface. It does not define the Support Data Interface phor does
it define the External Support) Systems themselves, which are outside of the DAVIC System.

6.2 Telecommunications Management Network (TMN)

A Telecommunieations Management Network (TMN) is defined in ITU Recommendation M.3010 as|follows:

A TMN provides management functions for telecommunications networks and services and
offers communications between itself and the telecommunications networks, services and other
TMNSs. In this context a telecommunications network is assumed to consist of both digital and
analogue telecommunications equipment and associated support equipment. A
telecommunications service in this context consists of a range of capabilities provided to
customers.

The Usage Data protocols defined in this part of ISO/IEC 16500 are intended to follow as closely as possible
the definition of TMN protocols as given in the ITU TMN documents. ITU Recommendation M.3400
specifies the TMN management functional areas to include:

4 DAVIC 1.3.1a Part 11 (1999) © ISO/IEC 1999 - All rights reserved
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e Performance management
e Fault management

e Configuration management
e Accounting management

e Security management

Usage Data measurement is classified as a function of accounting management in the TMN model.

This part of ISO/IEC 16500 is confined to Usage Data. The architecture of the protocols defined is consistent
with the TMN model so that when future releases deal with other management areas they will be

architecturally compatible.

conpponents:

e Data Manager

The Data Manager is the(repository for data received from DAVIC Elements. Each
participating DAVIC Element is required to send Usage and Event Data to the Dat4

example the Accaunting component formats data for the external Billing Systems.

e SystemsManagement Elements
¢ Aceounting

Fault

Configuration

Performance

* & ¢ e

Security

This

bntors to

e DAVIC

| interfaces
by developing

al areas:
bd herein is
at solutions

ata architecture
Wwhich supports
ustrates the

e following

. Manager.

The DAVIC SystemManagers use the data in the Data Manager to perform their fginctions. For
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DAVIC
Element

Usage
Data
Management Applications
DAVIC @ Configuration
System Suppprt
Manader Datq
Usage
Data
External
Support
System
Figure 11-1—DAVIC System Manager
The solution contained herein serves as a definition of part of the Accounting Management applicatipn. It
also addfesses the functionality of the Data Manager component of the DSM.
Figure 11-2 illustrates the architecture of the Usage Data environment. Each DAVIC Element (e.g., $TU,
Gatewayj, Server) contains’/an Usage Data Collection Element (UDCE) which has the responsibility for
collecting and aggregating usage events local to that element. The UDCE communicates Usage Dafa to the
DAVIC System Manager (DSM) after first registering the events for which Usage Data will be sent tq the
DSM. The Usage'DPata Collection Interface (UDCI) is the interface between Usage Data Collection Blements
and DAVIC System Managers used to transfer Usage Data between these components. External Syipport
Systems| suth as Billing Systems, Market Research Systems, Operations, Administration, Maintengnce and

Planning

access the Usage Data through the Usag

Y NETWOTF a Y O Y a1t o

e Data Transfer In

S systems,
terface (UDTI). The properties of External Support

Systems are not specified by DAVIC. The UDTI is the single interface point for all of the ESSs to access
Usage Data from outside the DAVIC System boundary. The UDTI supports two modes of communication:
interactive transaction-based communication and bulk, file-based communication.
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Figure 11-2 — Usage Data Environment

Figlire 11-3 shows a typical ordering of the Usage Data Functions and how they may be divided between the
DAYIC elements and the DAVIC System Manager.
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7.2 U

This section presentstexample flows of Usage Data between a DAVIC Element and DSM across the
ection Interface, as well as between a DSM and an ESS for both the Interactive and Bulk U

Data Col

Figure 11-%illustrates an example flow of Usage Data for the Usage Data Collection Interface and |

Figure 11-3— Usage Data Functional Architecture

sage Data Management Flows

Data TraESfer Interfaces.

- _ 2

Usage
sage

teractive

Usage Data Transfer Interface. The flow addresses a request/reply method for collecting Usage DaTa, where
the receiver requests Usage Data and the sender provides the data. Alternatively, to expedite the transfer of
the Usage Data, the sender could either provide the data directly to the receiver or indicate to the receiver that

new data exists. This alternative method could be used for either or both interfaces.

The messages shown in Figure 11-4 are described below.

e Message 1 The DSM makes a request to the DAVIC Element for Usage Data A. (This
could be a request for all new Usage Data).

e Message 2 The DAVIC Element responds to the request by delivering Usage Data A.

e Messages 3 & 4 Same as Messages 1 & 2 for Usage Data B.
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Message 5 The ESS makes a request to the DSM for all new Usage Data, which in this
case is Usage Data A and B.

Message 6 The DSM responds to the request by delivering Usage Data A and B.
Messages 7 & 8 Same as Messages 1 & 2 for Usage Data C.
Messages 9 & 10Same as Messages 5 & 6 for Usage Data C.

External
DAVIC DAVIC System Support
Element Manager System

_ 1. Request for Usage Data A

2. Usage Data A

L4

3. Request for Usage Data B

4. Usage Data B

v

5. Request for Usage-Data A & B

6. UsagePata A & B

v

_ 7. Request for Usage Data C

8. Usage Data C

v

9. Request for Usage Data C

10. Usage Data C

v

Figure 11-4— Usage Data Flow - Interactive Mode

Figlire 11-5 illustrates an example flow of Usage Data for the Usage Data Collection Interface and Bulk
ge Data. The flow addresses a request/reply method for collecting Usage Data, where the feceiver

Us4

requiests Usage Data or.a'Usage Data File and the sender provides the data or file. Alternative

Datp Collection Interface, to expedite the transfer of the Usage Data, the DAVIC Element could either
ide the data directly to the DSM or indicate to the DSM that new data exists. For the Bulk Usage Data

pro

Trapsfer Interface, the DSM could initiate the transfer of Usage Data Files to the ESS.

The

messages shown in Figure 11-5 are described below.

Message 1 The DSM makes a request to the DAVIC Element for Usage Data A\. (This
could be a request for all new Usage Data).

Message 2 The DAVIC Element responds to the request by delivering Usage Data A.
Messages 3 & 4 Same as Messages 1 & 2 for Usage Data B.

Message 5 The DSM makes a request to the DAVIC Element for all new Usage Data,
which in this case is Usage Data C and D.

Message 6 The DAVIC Element responds to the request by delivering Usage Data C and
D.

Message 7 TheESS makes a request to the DSM for Usage Data File X, which would be
the file with the next file number in the file number sequence maintained by the
components.
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e Message 8 The DSM responds to the request by delivering Usage Data File X, which
contains Usage Data A, B, C and D.

External
DAVIC DAVIC System Support
Element Manager System

_ 1. Request for Usage Data A

2. Usage Data A

L4

2 Raouact for llcaga PData B
ST eSO Ioage-toatat
4
¢

4. Usage Data B

L4

)

5. Request for Usage Data C &

6. Usage Data C & D

»

9. Request for Usage DataFile

10. Usage Data File X
with Usage Data A, B, C & D

Figure 11-5— Usage Data,Flow - Bulk Mode

7.3 Upage Data Collection Element

Each DAVIC Element that will generate Usage Data shall contain a Usage Data Collection Element (UDCE).
This conjponent is a likely site where the-Data Generation and Usage Data Aggregation Usage Data
Functionp (subclause 7.1) are implemented. Functional requirements for the UDCE's support of thege Usage
Data Functions will be provided in ‘a’future version of the DAVIC specification. The UDCE should copform

to the following document for.the Usage Data Functions that it supports:

e |TU-T Recommendation M.3400)aintenance: Telecommunications Management
Netwotk - TMN Management Functioisbruary 1996.

Since thg Usage Data generated by DAVIC Elements is used to support billing, a high level of reliabjlity and
quality must be ensured in handing these data to enable accurate and timely revenue collection. Hence, the
UDCE should meet the following data integrity requirements:

¢ At most 1 event record in 100,000 event records is lost.

e At most 1 event record in 100,000 event records is misproduced (i.e., inaccurate,
duplicated, or omitted).

¢ No single failure can result in the loss of more than 10,000 event records.
Data retention lengths are expected to be short for the DAVIC Elements and their associated UDCEs.

Usage Data Messages should be output by the UDCE very soon after the occurrence of the corresponding
event to support time-sensitive functions such as Real-time Payment, which requires access to Usage Data
immediately after the completion of a service in order to determine the final cost to the Service Consumer.
Therefore, the UDCE must quickly assemble all Usage Data associated with a service instance and output this
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data to a DAVIC System Manager over the Usage Data Collection Interface. An UDCE shouldl
Data within 0.5 seconds of the occurrence of a data-resulting event.

7.4 DAVIC System Manager
There shall be a DAVIC System Manager (DSM) component. Included in this component is the

output Usage

System

Management Element described in Section 8 of this specification where the Data Formatting, Data
Correlation, and Data Distribution Functions (subclause 7.1) are implemented.. The DSM also supports the
Usage Data Collection Interface to DAVIC Elements and the Usage Data Transfer Interface to External

Support Systems. The UDCE should conform to the following document for the Usage Data Fu
supports:

el W |

nctions that it

b il ¥ ook AM-2AAORA it Tl H i A
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Network - TMN Management Functiof&bruary 1996.

Sin
qua
DA

te the Usage Data generated by DAVIC Elements is used to support billing, a high level of
ity should be ensured in handing these data to enable accurate and timely revenUg collecti
IC System Manager should meet the following availability and integrity requiréments:

e 99.994% availability (30 minutes of down time per year).
At most 1 record in 100,000 is lost.

At most 1 record in 100,000 is misproduced (i.e., inaccurate, duplicated, or om

¢ No single failure can result in the loss of more than(10;000 records.

The data retention lengths for the System Management Elementisdependent on the data accq
Extérnal Support Systems. Billing Systems may desire access’to0 Usage Data soon (e.g., within
data’s generation, whereas Market Research Systems may<wvant data for the past week.

8.

To
Elel;:
clay
Usa
Adrn

Thg Usage Data Functions are-déscribed below. The definitions of the functions align with thos
accpunting management in ITU*T Recommendation M.3¥antenance: Telecommunications
Mamagement Network - TMN Management Functiéebruary 1996.

Usage Data Management Fungtions

eet the Usage Data access needs of the parties involved in providing the addressed servi
ents and DAVIC System Managers shall support/faege Data Functionthat are described in

ge Data Assembly, Usage Data Formatting, Usage Data Correlation Support, and Usage O
ninistration.

8.

Thig function measures and records Service Consumer’s use of services and resources accorg
determined et of rules. Usage Data Generation often generates the Usage Data as the state
sespion changes. This function records the data for transfer to the Usage Data Accumulation a
Validation’functions. Usage Data Generation functionality resides in DAVIC Elements. It can al

Usage Data Generation

eliability and
pn. Hence, the

itted)

ss needs of the
minutes) of the

ces, DAVIC
this

se. These functions include Usage Data Generation, Usage Data Accumulation, Usage Data Validation,

ata Collection

e defined for

ing to a pre-

f the service
hd Usage Data
50 reside in

DAYIE'System Managers.

8.2 Usage Data Accumulation

For certain types of Usage Data (e.g., “pauses” by the Service Consumer), it is necessary to accumulate the

raw Usage Data that is recorded and measured. Usage Data Accumulation is the process of s

ummarizing raw

Usage Data. The Usage Data Accumulation functionality can reside in a DAVIC Element, in a DAVIC

System Manager, or in both systems.
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8.3 Usage Data Validation

This function edits and validates data to ensure that it meets specific integrity checks and conforms to
semantic or syntactic rules. Usage Data Validation can support verification that Usage Data is collected from
DAVIC Element(s) in a timely fashion. Upon detection of errors, this function can report or flag them to a
downstream usage error correction function normally located in an External Support System. Usage Data
Validation functionality can reside in a DAVIC Element, in a DAVIC System Manager, or in both systems.

8.4 Usage Data Assembly

All of the Usage Data generated by a DAVIC Element to account for a single use of a service must be
assembled to obtain a complete view of the DAVIC Element’s support of this service use. Usage Data
Assembly is the process of gathering together all of the Usage Data generated by a specific DAVIC Element
for a specific use of a service Data Assembly assaociates Lisage Data Flements for the same service instance
and assgmbles these elements into an unformatted Usage Data Record. The Data Assembly functignality can
reside infa DAVIC Element, in a DAVIC System Manager, or in both systems.

8.5 Upage Data Formatting

Prior to the transfer of the Usage Data in Usage Data Files to External Support Systems, Usage Dafa Records
must be formatted to enable these systems to process the records. Usage Data Formatting is the prpcess of
creating p structured representation of the unformatted Usage Data Recordsusing a pre-defined format. This
representation shall be sufficiently general to be used by many External Suppett Systems. The Datg
Formattipg functionality can reside in a DAVIC Element, in a DAVIC System Manager, or in both systems.

8.6 Upage Data Correlation Support

Multiple PAVIC Elements generate Usage Data for a single service usage instance. It is highly desifable that
all Usagg¢ Data for a single service instance be associated\for the following reasons:

1. All cost elements for a service must appear together on a Service Consumer’s bill.

2. Associating user session-level events enables bundling of services. This enables the
handling of the case where multiple service providers have a business arrangement.

3. Associating user session-level*events with network connections enables a network provider
to provide more-useful information to a service provider when billing the service proyider
for the network connegtions (if this billing arrangement exists)

4. Associating user session-level events with network connections enables analysis offthe
impacts of user activity on network connections.

For thes¢ reasons, correlation.of Usage Data Records is a vital function. Usage Data Correlation Support
(called “$ervice Correlation. Support” in ITU-T Draft Recommendation M.3400) is the association of Usage
Data Reg¢ords generated by different DAVIC Elements for the same service usage instance. This furjctionality
is resident in DAVIC.Elements and DAVIC System Managers, and could also reside in an External $upport
System. Functionality supporting generation, exchange, insertion into Usage Data Records, and
administfation of\correlation keys is normally resident in DAVIC Elements. Functionality supporting record
correlatign and ;management of correlation keys normally is resident in DAVIC System Managers. An
External [Stpport System could provide functionality to perform higher-level record correlation than ig
supportetdby DSivts:

The following items will be defined in a future version of the DAVIC specification:

e Use of connection/session identifier fields for DAVIC-chosen signaling protocols as
correlation keys (for DAVIC Elements)

e Correlation key generation procedures and/or use of standardized key generation
procedures (for DAVIC Elements)

e Correlation key handling procedures and/or use of standardized key handling procedures
(for DAVIC Elements)
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e Data correlation procedures (for DAVIC System Manager for its domain)

8.7 Usage Data Collection Administration

To meet the needs of the various External Support Systems that require (or at least desire) access to Usage
Data, these systems shall be provided with the Usage Data Records generated by the DAVIC Elements.
Usage Data Collection Administration determines the disposition of logged Usage Data, provides access to
the Usage Data, and schedules the reporting of Usage Data based on pre-determined rules about the data

needed for those systems. This function normally resides in the DAVIC System Manager.

9.

Usage Data Collection Interface

The main use of the Usage Data Collection Interface (UDCI) is to pass Usage Data generated by a DAVIC

Elefnent to a DAVIC System Manager. The DAVIC System Manager then uses the Usage Daig
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for the protocol stacks defined in ISO/IEC 16500-5 for the S5 information flow to be used for th
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9.1
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TI) to forward this data to various ESSs (e.g., Billing Systems).

remainder of this section presents the protocol stack for the interface and the Usage.Data
sed over the interface.

Protocol stack

Il protocol stack is used to communicate Usage Data over the UDCI: Since control of the cg
ge Data is considered part of Accounting Management (a system:management function), it

S5 protocol stacks could also be used for the actual collectierncof the Usage Data. These s
Pd on Version 1 of the Simple Network Management Protocel (SNMPv1) for STUs, Servers

vork Systems.

.1 SNMPv1
framework for using SNMPV1 to support the* UDCI consists of SNMPv1, an SNMP Manags

AgHd
Ma

mamagement of a DAVIC Element. ANMP Agenis the corresponding process running at the DA
Eleent that supports this management by controlling SNMPv1-based access to the managed

co
MIB
usirn

nt and a Management Information Base-(MIB). Figure 11-6 illustrates this framewdskhMR
ageris the process running at a DAVIQ System Manager that supports the use of SNMPv1]

posing the DAVIC Element's-MIB and by sendirgps (i.e., protocol alarms) defined in the Mi
is a virtual repository of management information. The SNMP Manager and SNMP Agent
g Protocol Data Units (PDUs) specifically defined for use by each process.

\ Interface

that would be
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facks shall be
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Figure 11-6 — SNMP Framework for UDCI

Collectively, PDUs enable the DAVIC System Manager to request and set managed object information in the
MIBs of the DAVIC Elements. In addition, the PDUs enable the DAVIC Element to respond to a received
PDU and notify the DAVIC System Manager of the occurrence of a particular event. The PDUs defined for
SNMPv1 are as follows:
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e GetRequest-PDU - Sent by an SNMP Manager to an SNMP Agent to request information regarding a
specific managed object in a MIB.

e GetNextRequest-PDU - Sent by an SNMP Manager to an SNMP Agent to request the value of the
managed object immediately following the managed object identified in the PDU.

e SetRequest-PDU - Sent by an SNMP Manager to an SNMP Agent to set the value of a managed object to
a specific value.

e GetResponse-PDU - Sent by an SNMP Agent to an SNMP Manager in response to a GetRequest-PDU,
GetNextRequest-PDU, or SetRequest-PDU.

e Trap-PDU - Generated and transmitted by an SNMP Agent when a pre-defined unusual event occurs
(analogous to an alarm). A Trap-PDU is usually called simpigma

The remainder of this section includes the definition of PDU handling, security and PDU logging for the use
of SNMPv1 for the UDCI.

9.1.1.1 | PDU handling

In generating and handling SNMPv1 PDUs, DAVIC System Managers and DAVIC Elements shall fdllow the
specific formats and procedures presented in Internet RFC 1157, which defines SNMPv1.” However, there are
a few aspects of the protocol for which further definition is necessary to help ensure interoperability pnd
consistefcy. These definitions for the use of SNMPv1 by DAVIC are presented below:

An OCTET STRING is an Abstract Syntax Notation One (ASN.1) syntax representing a string of octets. The
MIB defiped for Usage Data (subclause 9.2) contains managed object with theé DisplayString syntax{ which is
derived ffom the OCTET STRING syntax. The DisplayString syntax limits-egctet strings to printable
charactefs encoded using the American Standard Code for Information-fterchange (ASCII) coded ¢haracter
set defined in ANSI X3.4-1986. Besides being used for the DisplayString syntax, the OCTET STRING
syntax is|used for the community name passed in SNMPv1 PDUs to’authenticate an SNMP Manager and
SNMP Apent (subclause 9.1.1.2). DAVIC Elements and DAVIE-System Managers shall use ASCII tp encode
and decqde all SNMPv1-based Data Elements passed overthe’UDCI that have OCTET STRING ag their
syntax.

All PDUY have a variable-bindings list used to contain-variable names and their values. For GetRequest-PDU
and GetNextRequest-PDU, the PDU only contains,¥ariable names since the PDU is a request for the value of
the named variable. Hence, the value portion of the variable binding list for these PDU types is not ised.
DAVIC Hlements and DAVIC System Managers;shall set this value portion to the ASN.1 data type NULL.

There may be situations where a managed-object requested by a DAVIC System Manager is not supported by
the DAVIC Element to which the request is sent (e.g., if a managed object is optional and the supplier does
not implgment it). In these situations,‘the DAVIC Element must indicate that the managed object does not
existin its MIB. In response to a GetRequest-PDU requesting the value of a managed object that i not
supported, the DAVIC Element shall return a GetResponse-PDU that has an ErrorStatus value of

A DAVI(J System Managers tracks outstanding PDUs through the use of request IDs, which are assjgned to

PDUs. DAVIC System Managers shaII use the fuII range of pOSSIb|e request IDs.

The DAVIC System Manager shall maintain a list of request IDs and the requested operations for outstanding
PDUs in order to match responses to requests. If the request ID of a received GetResponse-PDU is in the list,
the DAVIC System Managers shall process the PDU and remove the corresponding entry from the list. If the
request ID is not in this list, the DAVIC System Managers shall discard the PDU.

The MIB for Usage Data presented in subclause 9.2 contains tables that will hold Usage Records, with each
row of a table representing a specific Usage Record. A particular table row (i.e., Usage Record) can be
designated for removal from a MIB table by using the set operation supported by the SetRequest-PDU to set
the value of a designated columrirtalid for that row. In this case, the MIB definitions for tables must
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indicate which column is to be used for row deletion. Once a row is marked aibality the DAVIC
Element shall make that row inaccessible.

As explained above, a DAVIC System Manager sets the value of a managed object to a specific value using
the SetRequest-PDU. A DAVIC System Manager can set the value of multiple managed objects with a single

SetRequest-PDU.

In order to maintain data integrity, a DAVIC Element receiving such a PDU shall update

either all the managed objects as requested in the PDU or none of them, thereby achieving transaction
atomicity.

9.1.

1.2  Security

This section describes the security mechanisms specified for use with SNMPv1. SNMPv1 uses the concept of
a community as a basis for security. For DAVICpanmunitywould be a pre-defined relationship between a
DAVIC Element and one or more DAVIC System Managers. Each community has associated with it a view

DA
co
Ele
obje
If a
PD
not
faily

aged object, which can mad-only read-write Write-only, or not-accessible The intersection o

ined community and MIB access modes determines the type of access a memher-of a parti

to each managed object in the MIB view.

AVIC System Manager and DAVIC Element indicate a community by passing an unencryp
mmunity namen each PDU. The community name is provided by the(user of the SNMPv1
IC System Managers, the user is either the DAVIC System Manager jtself or an administra
IC System Manager. For a DAVIC Element the user is the DAVIC, Element itself. DAVIC E
DAVIC System Managers shall pass the user-provided commuRity name in the communityj
.

IC Elements and DAVIC System Managers shall maintain a list of acceptable community 1

nLE)are the community name in each received PDU with this list. If the community name is in

ent's list, the DAVIC System Manager sending thetequest shall be granted access to the
cts in the MIB view for the community in accordance with the access modes defined for thi
community name is in a DAVIC System Manager's list, the DAVIC System Manager shall al
J information sent from a DAVIC Element.;\When a DAVIC Element receives a community n
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s for such an authentication failure is a fundamental part of SNMPv1. Since DAVIC Systern
ot generate traps, a DAVIC System Manager that has received a PDU containing an invali
e shall simply discard the PDU:

1.3 PDU logging

DAVIC Element and DAVIC System Managers should record all SNMPv1 PDUs received
record of SNMRV1 communications could subsequently be used to identify problems with

conmponents themselves or the network being used. The method used to record, maintain, and
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This Subclause describes a CMIP based Usage Information model for use in the DAVICT core 1
model may also be used on the DAVIC access network if the terminals can support this functionality.

etwork. The

The model allows for the control of Usage Information recording, the forwarding of Usage Information in
real-time or as bulk data and supports Usage Data collection for both the network transport infrastructure and
the application services. The text defines separate record types for the collection of service type and delivery
system type information. By defining separate records for the service usage and the transport, various
different billing strategies and partnering scenarios can be supported. The two record types are the Service
Usage Record and the Delivery System Usage Record. Collectively these two records will be referred to as
Usage metering Records (UMR).

The functionality supported is designed to fit into the public network TMN structure.

© ISO/IEC 1999 - All rights reserved

DAVIC 1.3.1a Part 11 (1999)

15


https://iecnorm.com/api/?name=ed2526f31cdf5957b460438320dca99d

ISO/IEC 16500-9:1999(E)

9.1.2.1 TMN Management Functions

The Usage metering function described here uses the following OSI System Management Functions (SMFs)

o Object Management Function (CCITT X.730);
o State Management Function (CCITT X.731);
o Alarm Reporting Function (CCITT X.733);

o Event Reporting Management Function (CCITT X.734);
o Log Control Function (CCITT X.735);

o Usage metering Function (CCITT X.742).

The data collection management service component employs both the event reporting function (CCITT
X.734) aj i ; ; 7S I =7~

Usage )
metering Log EFD File ."cONTROL
control control control  control
Data Generation l Dafa TransferPDATA
Accountable) » Single
objects / UMRs
UMR Notificayi /’
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Figure 11-7— Data collection mode

9.1.2.2 Model Functional Overview
Recommendation X.742 defines the following object classes to control and collect the Usage Metering Data:

- Usage metering controbbject that is used to control the collection of Usage Data for one or
more accountable (resource being used) objects;

- Usage Metering Dataobject that contains the collected information.

The accountable object may be any resource (logical or physical) for which usage is to be measured.
Examples of such resources could be: Directory Numbers, STUs, etc. The collected Usage Data is stored in
the usage metering data object which is contained in the accountable object (representing the resource whose
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usage is being measured). Notifications containing the measured data will be emitted by the Usage Metering
Data Object, upon the ocurrence of a reporting trigger, and may be stored in the local log thus forming the
usage metering record, or may be transmitted to a remote OS as specified in an event forwarding
discriminator. In addition, for efficent transmission, the individual notifications may be blocked into groups
for near real-time Usage Data reporting. This blocking is accomplished by temporarily storing two
types(Service Usage Record and Delivery System Usage Record) of Usage metering Records (UMRS) in a
blockingLog and then generating a new notification from that log upon ocurrrence of a reporting trigger.

Usage Metering Data objects are created and deleted implicitly, that is, they are created and deleted upon the
occurrence of defined trigger events and do not have to be explicitly manipulated by a managing system. To
support recording data in a UMD object two sets of triggers are defined:

« Creation Triggers: events that cause creation of a UMD object, these triggers are defined as part of
the control object.

e T EITmnation T gyers. events thattause detetiomofa Uvtbobject, thesetriggers are tefined as part
of the data object. Currently the termination triggers are defined implicitly as part of-the| data object
behaviour. Deletion occurs upon completion of Usage Data collection and emission-of the
corresponding notification for that instance of service usage.

UMR notifications are emitted in response to reporting triggers that are also defined as part of fhe usage
metering control object.

Thig specification defines the simpleUsageMeteringControl Object class that allows the definitipn of different
trigger valuess for usage metering recording. These values are defined,in.X.742. One of the ddfined values
allok/s periodic reporting and can be used to transfer partial Usage Data.to a log or remote OS|for long
durgtion usage. Another value of the trigger specifies the occurrence of a particular events thaf will cause
repgrting, e.g. completion of usage.

Thd data itself is collected in response to the recording triggers)

9.1]12.3  Data generation control and notification
Thig service component contains the following groups of TMN Management Functions:

» Usage metering control
« Usage Metering Data

9.1p.3.1 Usage metering control
The following control functions arelavailable:

1. Recording Control: Allowscontrol to select, from the potential recordable events, the ones fpr which a
fecord should actually be generated. This control function enables the reduction of records ¢ollected in a
NE. The record generation can be triggered to make a record for events based on several types of criteria
such as calling party)data (subscriber with itemised billing), destination, incoming trunk group, first digit
dlialled, etc. These/criteria may be described in the recordingTriggers and creationTriggers attributes of the
ontrol object:\If a potentially recordable call matches the criteria specified in the creationThiggers
attribute, arecord is generated. If the creationTriggers list is empty, each potentially recordgble event
leads to\the generation of a record.

2. Reporting Control: This control allows specification of the conditions under which a UMR n¢tification
vilkbe omitted by the Usage Metering Data object. The triggers may be events occuring dufing the life of
the service or based on elapsed time since the last notification or start of service. This function covers the
need for specification of a partial record interval timer for long hold calls. The timer may take any value
within the range of 10 minutes to 24 hours. A value 0 means that no partial records will be generated.

9.1.2.3.2 Usage Metering Data

This object emits the UMR notification for usage selected by the Usage metering control function. A UMR
notification may be sent out if one of the following events occur during the transaction:

« termination of a service;
« change of service e.g. due to change of charging conditions;
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« reaching a volume threshold - this may also be due to NE internal reasons;
« atregular intervals during a practical service transaction - expiration of the periodic timer (defined
in the Usage metering control);
For service usage only complete records at the termination of service are supported. For the delivery system
any of the above listed events may cause a record to be generated. This is to allow the connection to be reused
for multiple instances of services, e.g. successive movies or pay-per-view events without requiring tear-down
of the connection.

9.1.2.4 Data transfer control
This service component provides the following functionality: :

o UMR forwarding via EFD
o UMR forwarding via the blocking Log (for near real-time applications)

o UMRtransfer viarthefitegeneratng tog(for butk bittmgappticatons)y——————————————————

The functions are NOT mutually exclusive.

9.1.24.1 Real-time UMR forwarding via EFD

These TIMN functions control the generation and transmission of notifications from NEF\to the OSF.|Event
reporting will normally be used for hot billing purposes. To simplify filtering by the EED, a special Boplean
field "immediate notification" is included in the UMR, which can be screened by the.EFD. If the valug is
TRUE, the UMR is forwarded as an event report. The value of the field may be.derived by a subscriber action
or by other means specific to the implementation.

The forwjarding of record notifications, generated by the UMR Generation-Data function, to the OS is
managed by the use of the Event Report Systems Management Function as defined in CCITT X.734 and

CCITT X 721. The prescence of more than one OS interested in reab time collection of Usage Meter|ng Data
may be g practical issue. "Hot billing" may be requested for different purposes by different OSs at the same
time. The possibility of multiple instances of the usageMeterngEFD is therefore not precluded.

9.1.2.4.2 Near Real-time UMR forwarding via blocking log

To enable the NEF to transfer blocks of UMRSs to the OSF with a higher efficiency than the standard EFD,
individua| notifications may be blocked and transfered as a single unit by first storing these notificatipns in
the blocKing logUsage Metering Data may be\réquested for different purposes by different OSs at the same
time. The possibility of multiple instances of,the blockingLog is therefore not precluded.

Emissior] of a blockedRecord notification-may be triggered by one of the following events:

o maximum time period elapsed,
. maximum number of UMRSs reached,;
. internal size limit reached.

If more than onetrigger is used at the same time the precedence of the triggers is as definef below.

9.1.24.2(1 Timeé period elapsed

The max[Timelnterval attribute specifies the maximum amount of time that is allowed to elapse prior fo
generatign of‘a’blocked UMR notification. That means, that the block transfer is triggered periodically e.g.
every n g§econds or minutes. The time period is also reset to zero if another event happens.

9.1.2.4.2.2 Maximum number of UMRSs reached

This maxBlockSize attribute of the blocking log specifies the maximum number of UMRSs to be included in

a blockedRecord natification. An internal counter within the blocking log counts the number UMRs

currently in the log. If the value maxBlockSize is reached, a "blockedRecordNotification" is emitted, the
contained records are deleted and the internal counter is reset to zero. The internal counter is also reset to zero
if another notification triggering event happens.
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9.1.2.4.2.3 Internal size limit reached

If there is an internal implementation specific limit of the length of a notification (buffer size, max. message
length, etc.), this may be signalled internally to the blocking log, which will emit a notification with the

trigger cause "internal size limit reached".

9.1.243

The special "fileGeneratingLog" is derived from the standard log function as defined in X.735.

UMR transfer via file generating Log

The record notifications generated by the UMR Generation Data object instance are stored locally in the NE

using the logging functionality described in X.735.
The following system management functions are required:

Get/Delete UsageMeteringl ogEntry

Crepte/Delete UsageMeteringLog
Begides the functions for retrieval and deletion of log entries provided by the X.735 log centtol,
File[Generating Log control provides an extra functionality to support retrieval of UMR records t

supported by providing for the creation of a UsageMeteringRecordFile either by means of crea
the |OS or a trigger event internal to the NE. When the file has been created a netification is enf
mamaging systems to be notified of the existance of the file. The records copied’to the file will b
the [log until explicitly deleted by a managing system. This allows for persistance of Usage Dat3
integrity of the received Usage Data has been verified. Automatic deletion of the contained rec
spegified as a parameter of the file creation action for OS initiated file\creation requests or by a
attripute in the log for files createdf due to internal system reasons.

Thg prescence of more than one OS interested in collection of-Usage Metering Data may be a
Usgdge Metering Data may be requested for different purposes by different OSs at the same tin

the
nrough the

file transfer protocol (FTAM) (or any other appropriate file transfer protocol). This functiopality is

e request from
itted allowing

e retained in
until the

brds may be
configuration

practical issue.
e. The

posgibility of multiple OS's accessing the fileGenerating-Log and UsageMeteringRecordFile is therefore not

9.1p.4.3.1 Absolute Time event

Internal.size limit reached

re is an internatimplementation specific limit of the length of a file or Log (buffer size, max
length, etc.), this may be signalled internally to the Log, which may create a new file with the fil
cauge "internalsize limit reached".

9.12.4.3.3 Action from OS

below.

Pr) packages
log data to the
gering event

. message
b trigger

Whenwvreguested by the OS, the records in the log are copied to a file. The action may contain

bptionally the

filename as a parameter and an indication that the contained records are to be deleted upon succesful creation

of the file.

9.1.2434 Filenames

For the automatic events, the filename is created automatically by the NE. In case of the action from OS, a

specific filename can be given, which overrides the automatic file naming.

9.1.2.4.35
File transfer from the NE is initiated by the OS and in the TMN environment, uses FTAM.

Filetransfer
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9.1.2.4.3.6 Processing of Blocked Records and UMR Files at the Receiving OS

If the receiving OS is an intermediate OS that makes data available to other OSs that data can be stored in its
original record format, by expanding the stripped records with the information from the header and including
the current logging time and a new recordld in the record. Upstream OSs can then manipulate this log like
any other file generating Log.

9.1.2.5 Generation of Usage Records

Service Usage Records are created in order to allow metering and billing for the use of application services
riding on the DAVIC delivery system. Separate usage records are generated for the application service and
for usage of the delivery system. Correlation of these records can be done by means of a session id or
correlation key. This approach allows full flexibility for environments where the content and transport are
provided by separate providers and does not require the use of shared records. This approach also allows the
same de[Iivery SyStem resources 1o be reused for muliple Instances of application Services, €.g. suctessive
videos of successive interactive games, where the charge may be per video/game and cumulative-Holding
time.

9.1.25.1 Generation of Service Usage Records

Service Usage Records (SURSs) are generated for every single instance of service Usage. SURs are|generated
at termingtion of the service. Termination may be normal or abnormal. Each service record contains
informatipn concerning all events and actions that occurred during the service,\Eor instance, for VOD,
informatipn about rewinds and pauses will be contained in the record.

Separatd records are generated for each instance of service. An instarice of a service consists of ar| item
identified by a single content name. l.e. each SUR can only contain @ single content name, if the content
changes|a new record must be generated.

SURs cgntain the following information:

User Infgrmation: This includes the subscriber identification and the identification of the actual consyimer of
the servite. This capability is supported by the following attributes:

serviceSlbscriberld

This attripute identifies the subscriber'who is responsible for the service subscription . This is the pafty that
has overpll financial responsible-for‘that subscription. This information is mandatory.

serviceCpnsumerld

This attripute identifies\the actual user of the service. It need not be the subscriber. The identifier mgy have
been pravided tothe service provider by, for example, an electronic smart-card. This information is @ptional.

Provider|Information : This information includes the identity of the service provider and optionally the
server. This capability is supported by the following attributes:

ServiceProviderld

This attribute identifies the provider of the application service. This information is mandatory.

serverld

This attribute identifies the server providing the content. This information is optional.
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STU Information: The record requires that details of the STU be provided. The parameters required are the
STU identity, the STU and the version. This capability is supported by the following attributes:

sTUId

sTUType

sTUTVersion

Usdge Information The record specifies details about the application, content and events that-@ccurred
during service usage. This capability is supported by the following attributes:

applicationType:

Thig attribute identifies the application being used by the serevice consumerx\Valid values include video-on-
denmpand and pay per view. The valid value set will grow as the capabilities of DAVIC are incregsed in
subkequent releases. This information is mandatory.

congentld:

Thig attribute identifies the application content that is provided to the user. It is a visible string that displays
the fitle of the content. This allows unambiguous identification of the program material. This information is
mamdatory.

usapeEventinformationList:

Thig attribute has a complex syntax that allows specification of all events occurring during service usage.
Thig information is mandatory.

The attribute consists of a list of events and associated time or count information.

Evgnts may be classified into two-types: Events that have a duration and events that occur at discrete time
instances. For events that have duration and for which billing will be based on duration (e.g. inferactive
games) the duration must.be specified. This may be done by specifying either the start time anfl end time or
the fstart time and duration. Both methods are supported.

For|events that occur.at discrete time instances the record can either specify the event type anfl the time at
whigh it occurred:or, if occurrence time is of no interest, the event type and a cumulative count of the number
of times the event occurred during the service instance.

seryiceReleaseCause

This attribute provides the cause for termination of the service. The value specified allows indication that the
underlying network service provider released the connection, however, details concerning the cause for the
network release are not specified. This information is mandatory.

dataValidity :

This attribute indicates whether or not the generating DAVIC Element has suffered the occurrence of an
event that may cause the collected Usage Data to be corrupted. This information is mandatory.
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Pricing Information : The consumer may have requested or been supplied with a price quote for the service,
if that was the case the record will contain a parameter specifying the quote given to the user. This capability
is supported by the following attribute:

quotedPrice

This attribute contains the price that was quoted to the consumer for use of the service. The price quote may
have been made in advance, during or after the service (e.g. advice of charging). The quoted price is expected
to be the maximum price the user will pay. Discounts based on total subsequent usage may reduce the actual
amount the consumer will be charged. This attribute must be present if the consumer was given a quote.

9.1.25.2 Generation of Delivery System Usage Records

DSURs ¢an span multiple application service usage instances if the characteristics of the)connectiof and used
resources remain unchanged. However, if different services require different characteristics, e.g. mgre
bandwid{h or different quality of services then the current record will be closed and-a new record wijl be
generatdd indicating that a mid-call modification occurred and opening a new record. The correlation key
and/or call identification number can be used to correlate the individual recofds to obtain cumulative|charges,
if requiregd.

DSURs ¢ontain the following information:

User Infgrmation: This includes the identity of the originating-and terminating parties, and for those $ervices
where diyersion can occur, the identity of other parties involved in the call. The actual user of the sefvice can
also be i¢lentified. This capability is supported by the following attributes:

callingPgrtyNumber:
This infofmation is mandatory.
calledPaftyNumber:
This infofmation is mandatory.

Delivery [System Information: This information specifies the bearer service used to support the appligations.
This capagbility is supported by the.following attribute:

bearerService

This attripute specifies the characteristics of the network connection(s) used to support the applicatipn. In the
case of ultimedia services using multiple ATM connections, the attribute becomes complex and contains the
charactefistics of eath~ATM VC/VP. This information is mandatory.

Chargind Informatien : This information specifies the charges incurred for use of the bearer service. [This
capability is supported by the following attributes:

charging|nformation :

This attribute contains the details of the charges incurred for delivery system usage.
personalCode

This attribute contains the account or credit card number to be used for billing.
ChargedParticipant:

This attribute allows identification of the party that will be charged for the delivery system usage. For
instance, this would allow the content provider (the called party) to be billed for network resource usage and
charge a flat rate for the content, as might be the case for pay-per-view and VOD.
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9.2 Usage Data Structures

9.2.1 SNMP MIB

The following is an SNMP MIB for the Usage Data to be generated to account for the use of application
services riding on the DAVIC delivery system. At the present, the supported services are Movie on Demand,
Near Movie on Demand, and Pay Per View. Separate usage records are generated for the application service
and for usage of the delivery system. This MIB also contains managed objects for controlling the collection

of the Usage Data defined in the MIB, with actual data collection potentially being accomplished through file
transfer. Four notifications(also known as Trap in SNMP context) are defined for the real-time forwarding of
usage records to the DAVIC System Manager. The MIB is calleBAMIC Usage MIB The MIB

definitions use the SNMP V2 SMI (Structure of Management Information) syntax to support notifications and
some textual conventions; however, a minimal number of SNMPv2-specific SMI features have been used, to
facifitate straightforward transtation to SNVPvIsymtax for backward compatibifity withrthe targg installed
basge of SNMPv1 management systems.

The MIB objects defined here constitute the Phase | MIB, minimum managed objegts for the alpove
metioned application services and delivery systems usage. However, it is expected that the Ysage MIB will
be $ugmented to support additional services in a future version of the specification to make thg specification
motle complete.

Thg need for the generation of the sets of Usage Data defined in the Usage MIB is mainly driven by billing,
but|is also relevant to, and in some cases driven by, marketing. <The anticipated purpose of thg generation of
each set of managed objects presented below is indicated in the. MIB.

Theg Service Provider identifier defined in the Usage MIB must be globally unique to optimize the
effectiveness of billing for the services addressed by-tfie MIB. For this identifier, a recognized guthority must
be ¢stablished to distribute identifiers to the industry. DAVIC is a potential candidate for this rgle.

Theg Usage MIB is organized into four groaps: a Service Usage Record group, a delivery systein usage group,
an Yisage collection control group, and an usage record notification group.

Defnitions
DAYIC-USAGE-MIB DEFINITIONS ::= BEGIN

IMHORTS

enterprises

FROM RFC1155-SMI

IpAddress, OBJECT-TYPE, MODULE-IDENTITY, NOTIFICATION-TYPE
FROM SNMPv2-SMI

DateAndTime, RowStatus, TruthValue, DisplayString, TEXTUAL-CONVENTION
FROM SNMPv2-TC;

davicUsageSNMP MODULE-IDENTITY
LAST-UPDATED "9803141700Z"
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ORGANIZATION "DAVIC"
CONTACT-INFO
"Name: DAVIC Secretariat
Postal: c/o Societa’ Italiana Avionica Spa
Strada Antica di Collegno, 253
1-10146 Torino - Italy
Phone: +39 011 7720 114
Fax: +39 011 725 679
Email: secretariat@davic.org ”
DESCRIPTION

The MIB specifies the second version management information for the Usage Data to-be generated
to account for the use of DAVIC resources.”

.= {iso(1) org(3) dod(6) internet(1) private(4) enterprises(1) davic(1493) davicUsageSNMP(3)}

-- DAVIQ SNMP Usage V2 MIB subtree

serviceUsageRecordGroup OBJECT IDENTIFIER ::= {davicsageSNMP 1}
delivery§ystemUsageRecordGroup OBJECT IDENTIFIER ::= {davicUsageSNMP 2}
usageCdllectionControlGroup OBJECT IDENTIFIER ::={davicUsageSNMP 3}
usageRdcordNotificationGroup OBJECT IDENTIFIER ::= {davicUsageSNMP 4}

-- Servicg Usage Record Group
-- This glloup contains two tables that are closely related with the collection of service Usage Information.

-- One table is serviceUsageRecordTable and the\other is usageEventinfoTable.

-- Servicg Usage Records (SURSs) are generated for every single instance of service usage. SURs are
-- genergted at termination of the service. Termination may be normal or abnormal. Each service regord
-- contais information concerning all events and actions that occurred during the service. For instarnce,

-- for VOP, information abaout ¥ewinds and pauses will be contained in the record.

-- Separate records are generated for each instance of service. An instance of a service consists of jan
-- item identified by@.Single content name. l.e. each SUR can only contain a single content name, iffthe
-- content changes-a new record must be generated-- This set of managed objects defines the Usade

-- Recordls to'be generated to account for the addressed

-- Usage event information should be part of the Service Usage Record table but its value is complex type
-- such that it cannot be represented as a single columnar object. Thus, its information is captured in

-- the table, instead.

serviceUsageRecordTable OBJECT-TYPE
SYNTAX SEQUENCE OF ServiceUsageRecordEntry
MAX-ACCESS not-accessible
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STATUS current
DESCRIPTION

“This table has a row for every single instance of service usage at termination of the service.
Termination may be normal or abnormal. Each service record contains information concerning all
events and actions that occurred during the service. For instance, for VOD, information about

rewinds and pauses will be contained in the record. Separate records are generated for each instance
of service."

.= { serviceUsageRecordGroup 1}

serviceUsageRecordEntry OBJECT-TYPE
SYNTAX ServiceUsageRecordEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION

" This represents an entry in the serviceUsageRecordTable."

INDEX { serviceUsageRecordIndex }

.= { serviceUsageRecordTable 1}

SeryiceUsageRecordEntry ::= SEQUENCE {

serviceUsageRecordIndex INTEGER,
serviceSubscriberld DisplayString,
sTUld DisplayString,
sTUType DisplayString,
sTUVersion DisplayString,
serviceProviderld DisplayString,
applicationType INTEGER,
contentld INTEGER,
serviceReleaseCauselndication INTEGER,
serviceUsageGeneratingDAVICElementld DisplayString,
serviceUsageGeneratingDAVICElementType  DisplayString,
dataValidity, TruthValue,
serviceCensumerld DisplayString,
guotedPriceAmount DisplayString,
arotedPriceCurrencyonit BisptayString;
dataGeneratingElementCorrelationKey INTEGER,
contentServerld DisplayString,
dataPriority INTEGER,
usageGradeOfService INTEGER,
serviceUsageRecordStatus RowsStatus
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serviceUsageRecordIndex OBJECT-TYPE
SYNTAX INTEGER (1..2147483647)
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
"This attribute is the index of the serviceUsageRecordTable."

::= { serviceUsageRecordEntry 1 }

serviceSubscriberld OBJECT-TYPE

SYN[AX Dispraystring (S1ZE(1--32))
MAX-ACCESS read-only
STATUS  current

DESCRIPTION

'IThis attribute identifies the subscriber who is responsible for the service stbscription . This|is the
party that has overall financial responsibility for that subscription.”

.= { perviceUsageRecordEntry 2 }

sTUId OBJECT-TYPE
SYN[TAX  DisplayString (SIZE(1..12))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

'l This attribute identifies the individual set\top unit and must be unique at least within the scppe of
gervice and network providers that access the information."

.= { perviceUsageRecordEntry 3 }

sTUTypg OBJECT-TYPE
SYN[TAX  DisplayString(SIZE(1..32))
MAX-ACCESS read-only
STAJUS  current
DESCRIPTION

'| This attribute identifies the set top unit type. The type allows identification of the capabilities that
the.set top unit possesses and may be used in billing and service selection."

::= { serviceUsageRecordEntry 4 }

sTUVersion OBJECT-TYPE
SYNTAX DisplayString (SIZE(1..10))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
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" This attribute identifies the version of the software and hardware of the set top unit. This
information may be useful in interpreting the Usage Data received from the STU."

;.= { serviceUsageRecordEntry 5 }

serviceProviderld OBJECT-TYPE
SYNTAX DisplayString (SIZE(1..8))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

" This attribute identifies the provider of the application service."

;.= { serviceUsageRecordEntry 6 }

applicationType OBJECT-TYPE

SYNTAX INTEGER {
videoOnDemand(0),
nearVideoOnDemand(1),
payPerView(2)}

MAX-ACCESS read-only

STATUS  current

DESCRIPTION

" This attribute identifies the application being used by the service consumer. Valid vallies include
video-on-demand and pay per view. The-valid value set will grow as the capabilities of [DAVIC are
increased in subsequent releases.”

.= { serviceUsageRecordEntry 7 }

confentld OBJECT-TYPE
SYNTAX INTEGER (1~16777216)
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
" This:attribute identifies the application content that is provided to the user."

::= { serviceUsageRecordEntry 8 }

serviceReleaseCauselndication OBJECT-TYPE
SYNTAX INTEGER {
normal(1),
serviceConsumerRequestPrematureServiceEnd(2),
serviceProviderlnitiatedPrematureServiceEnd(3),
networkRelease(4),

abnormalServiceTerminationAtServiceConsumerSide(5),
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abnormalServiceTerminationAtServiceProviderSide(6)}
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

" This attribute provides the cause for termination of the service. The value specified allows
indication that the underlying network service provider released the connection, however, details
concerning the cause for the network release are not specified."

.= { serviceUsageRecordEntry 9 }

serviceUsageGeneratingDAVICElementld OBJECT-TYPE
SYN[TAX  DisplayString (SIZE(1..10))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
'| This attribute identifies the DAVIC Element that generated the Usage Data."

.= { perviceUsageRecordEntry 10 }

serviceUsageGeneratingDAVICElementType OBJECT-TYPE
SYN[TAX  DisplayString (SIZE(1..6))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

This attribute identifies the element type, 0f'the device that generated the Usage Data. e.g.|STU
type, server type, switch type, etc."

.= { perviceUsageRecordEntry 11 }

dataValigity OBJECT-TYPE
SYN[TAX  TruthValue
MAX-ACCESS read-only
STAJUS  current
DESCRIPTION

'| This-attribute provides an indication whether or not the Usage Data being provided is accyrate and
¢omplete. The data may be corrupted due to failures occurring in the DAVIC Element during the
genvice."

::= { serviceUsageRecordEntry 12 }

serviceConsumerld OBJECT-TYPE
SYNTAX DisplayString (SIZE(1..16))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
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" This attribute the actual user of the service. It need not be the subscriber. The identifier may have
been provided to the service provider by, for example, an electronic smart-card."

::= { serviceUsageRecordEntry 13 }

guotedPriceAmount OBJECT-TYPE
SYNTAX DisplayString (SIZE(1..32))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

" This attribute contains the price amount that was quoted to the consumer for use of the service. The
price quote may have been made in advance, during or after the service (e.g. advice of charging).
The quoted price is expected to be the maximum price the user will pay. Discounts’baged on total
subsequent usage may reduce the actual amount the consumer will be charged:

.= { serviceUsageRecordEntry 14 }

guotedPriceCurrencyUnit OBJECT-TYPE
SYNTAX DisplayString (SIZE(1..32))
MAX-ACCESS read-only
STATUS  current

DESCRIPTION

" This attribute provides currency unit of the priCe‘quoted to the Service Consumer for @ service.
This managed object may be changed to support any existing standards for referencing currency
units. This data element is mandatory if real-time pricing is performed for the service usage."

.= { serviceUsageRecordEntry 15 }

dat@aGeneratingElementCorrelationKey ©BJECT-TYPE
SYNTAX INTEGER
MAX-ACCESS read=only
STATUS  current
DESCRIPTION
" This attribute allows correlation of information generated in a single DAVIC Element."

::= { serviceUsageRecordEntry 16 }

contentServerld OBJECT-TYPE
SYNTAX DisplayString (SIZE(1..10))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

" This attribute identifies the Content Server involved in the service session.. This data element
should be generated by an STU and (potentially) a Service Related Control DAVIC Element when
generating Usage Records to account for service sessions involving a Content Server. A Content
Server should not generate this data element when generating a Usage Record since the Server’'s
identifier will be captured by the usageDataRecordingElementldentifier managed object."
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.= { serviceUsageRecordEntry 17 }

dataPriority OBJECT-TYPE
SYNTAX INTEGER {
realTime(1),
nonRealTime(2)}
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

Inis attrioute speciiies wnetner the data IS required 1or real-time bDIlling or not.

::= { perviceUsageRecordEntry 18 }

usageGrpdeOfService OBJECT-TYPE
SYNTAX INTEGER {

mpegl(1),

mpeg2(2)

MAX-ACCESS read-only
STATUS current
DESCRIPTION

‘This attribute specifies grade of service provided-to the Service Consumer during service ugage.
The grade of service indicates the level of video quality, which is defined by the type of encagding
performed on the delivered content.”

.= { perviceUsageRecordEntry 19 }

serviceUsageRecordStatus OBJECT-TYPE
SYN[TAX RowStatus
MAX-ACCESS read-Create
STATUS  current
DESCRIPTION

This attribute specifies the current status of the entry."

.= { perviceUsageRecordEntry 20 }

-- Usage Event Information Table This table provides the details concerning the way the service was

-- used by the user. Actually, the information collected in this table should be part of the

-- serviceUsageRecord table but the type of information to be specified is not simple rather complex type.
-- Thus the information is captured in the separate table and resides in the same group, “Service Usage

-- Record Group”.

usageEventinfoTable OBJECT-TYPE
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SYNTAX SEQUENCE OF UsageEventinfoEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

ISO/IEC 16500-9:1999(E)

"This table provides the details concerning the way the service was used by the consumer. It
specifies every event generated by the user; e.g. pausing, rewinding, stopping, and the associated

duration of the event, if appropriate. "

.= { serviceUsageRecordGroup 2 }

usageEventinfoEntry OBJECT-TYPE

SYNTAX UsageEventinfoEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
" This represents an entry in the usageEventinfoTable.”
INDEX { usageEventinfolndex }

.:={ usageEventinfoTable 1}

UsggeEventinfoEntry ::= SEQUENCE {

usageEventinfolndex INTEGER,
usageEventinfoType INTEGER,
usageEventType INTEGER,
eventTime DateAndTime,
eventStartTime DateAndTime,
eventEndTime DateAndTime,
eventDuration INTEGER,
eventCount INTEGER,
usageEventinfoStatus RowStatus

usapeEventinfolndex OBJECT-TYPE
SYNTAX INTEGER (1..2147483647)
MAX-ACCESS read-only

STATUS  current
DESCRIPTION
"This is the index of the usageEventinfoTable."

.:={ usageEventinfoEntry 1 }

usageEventinfoType OBJECT-TYPE
SYNTAX INTEGER {
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discreteEvent(1),
timedEvent(2),
durationEvent(3),
countableEvent(4)}

MAX-ACCESS read-create

STATUS  current

DESCRIPTION

" This attribute identifies the type of an event to be recorded.

.= { usageEventinfoEntry 2 }

usageEventType OBJECT-TYPE
SYN[TAX INTEGER {
serviceActive(0),
servicePaused(1),
rewinding(2),
fastForward(3),
skip(4),
serviceDisruption(5)}
MAX-ACCESS read-create
STATUS  current
DESCRIPTION
'IThis attribute identifies the event generated by the user."

::= { ysageEventinfoEntry 3 }

eventTime OBJECT-TYPE
SYN[TAX DateAndTime
MAX-ACCESS read-create
STATUS  current
DESCRIPTION
'| This attribute identifies the time that an event occurred."

::= { psageEventinfoEntry 4 }

eventStartTime OBJECT-TYPE
SYNTAX DateAndTime
MAX-ACCESS read-create
STATUS  current
DESCRIPTION

" This attribute provides the event start time. This attribute is used for TimedEvent and
DurationEvent."

::={ usageEventInfoEntry 5 }
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eventEndTime OBJECT-TYPE
SYNTAX DateAndTime
MAX-ACCESS read-create
STATUS  current
DESCRIPTION
" This attribute provides the event ending time and is used for TimedEvent only."

::= { usageEventinfoEntry 6 }

eveptouration OBJECT-TYPE
SYNTAX INTEGER
MAX-ACCESS read-create
STATUS  current
DESCRIPTION

"This attribute identifies the time spent since the event started and represented in secgnds. It is used
for DurationEvent only."

::= { usageEventinfoEntry 7 }

eveptCount OBJECT-TYPE
SYNTAX INTEGER
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
" This attribute counts the eventiin'case of CountableEvents."

.:={ usageEventinfoEntry 8 }

usapeEventinfoStatus OBJECT-TYPE
SYNTAX RowStatus
MAX-ACCESS read-create
STATUS ¢).current
DESCRIPTION

“This attribute specifies the current status of the entry."

L = dlal o ot o
=1 gsagecventmrioentrty 9y

-- Delivery System Usage Record Group

-- This group contains tables that are closely related with the collection of delivery system usage
-- information. Delivery System Usage Records (DSUR) are created in order to allow metering of

-- transport and hardware resources. These resources may be used for multiple services, either
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-- simultaneously or consecutively. The time period for which these resources are used may be quite long,
-- therefore, partial record generation is supported for DSURs. DSURSs can span multiple application

-- service usage instances if the characteristics of the connection and used resources remain unchanged.
-- However, if different services require different characteristics, e.g. more bandwidth or different

-- quality of services then the current record will be closed and a new record will be generated indicating
-- that a mid-call modification occurred and opening a new record. The correlation key and/or call

-- identification number can be used to correlate the individual records to obtain cumulative charges, if

-- required.

delivery§ystemuUsageRecordTablie OBJECT-TYPE
SYN[TAX SEQUENCE OF DeliverySystemUsageRecordEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

' This table has a row for every single instance of delivery system usage,of transport and hgrdware
resources. These resources may be used for multiple services, eithér’simultaneously or
gonsecutively. The time period for which these resources are used,may be quite long, therefore,
partial record generation is supported for DSURs. DSURs cam’span multiple application sefvice
Usage instances if the characteristics of the connection andwsed resources remain unchanged.
However, if different services require different characteristics, e.g. more bandwidth or differpent

quality of services then the current record will be closed.and a new record will be generated
indicating that a mid-call modification occurred and gpéening a new record. The correlation key
and/or call identification number can be used to cerrelate the individual records to obtain cumulative
¢harges, if required."

.= { feliverySystemUsageRecordGroup 1 }

delivery§ystemUsageRecordEntry OBJECT-=FYPE
SYN[TAX DeliverySystemUsageRecordEntry
MAX-ACCESS not-accessible
STAJUS current
DESCRIPTION
'| This represents.an entry in the deliverySystemUsageRecordTable."
INDEX { deliverySystemUsageRecordindex }
= { feliverySystemUsageRecordTable 1 }

DeliverySystemUsageRecordEntry ::= SEQUENCE {

deliverySystemUsageRecordIindex INTEGER,
startTimeStamp DateAndTime,
bearerServiceCapability INTEGER,
bearerServiceMultiplier INTEGER,
serviceUser INTEGER,
callingPartyNumber Number,
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calledPartyNumber Number,
calledldentificationNumber Number,
immediateNotification TruthValue,
networkReleaseCauseValue INTEGER,
networkReleaseCauselocation DisplayString,
personalUserld DisplayString,
partialGenerationRecordNumber Number,
partialGenerationRecordReason INTEGER,

deliveryUsageGeneratingDAVICElementld DisplayString,

deliveryUsageGeneratngDAVICEEMem Type  DiSprayString,

correlationKey INTEGER,
chargingInfoType INTEGER,
chargingInfoRecordedCurrency DisplayString,
charginginfoRecordedNumberOfUnits INTEGER,
deliverySystemUsageDuration INTEGER,
networkProviderld DisplayString,
deliverySystemUsageRecordStatus RowStatus

}

delijerySystemUsageRecordindex OBJECT-TYPE

MAX-ACCESS

SYNTAX INTEGER (1..2147483647)

STATUS current

read-only

DESCRIPTION
"This attribute is the indexof the deliverySystemUsageRecordTable"

::= { deliverySystemUsageRecordEntry 1 }

stantTimeStamp OBJECTT-TYPE
SYNTAX DateAndTime
MAX-ACCESS read-only
STATYUS  current
DESCRIPTION

" This attribute contains a time stamp for the start of the call. The start time is defined as either the
seizure time for a non-answered call, when the exchange is ready for receiving digits or for an
answered call, the time when a call is answered, i.e. the receipt of an answer message. If the UMR is
generated by an event concerning a supplementary service not related to a call, then this information
element contains the time stamp for that event. Date and time values are derived from the exchange
clock. This attribute includes year, month, day, hour, minute and second and centisecond. For
partial outputs the start date time is the end time when the previous output was made."

::= { deliverySystemUsageRecordEntry 2 }
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bearerServiceCapability OBJECT-TYPE
SYNTAX INTEGER {
speech(1),
audio3dotlKHz(2),
uni64(3),
uni64withT-A(4),
multipleRate(5),
packetModeB-Ch(6),
atm(7) }
MAXFACCESS read-onty
STATUS  current
DESCRIPTION

'l This attribute contains the bearer capability information for a call or an event-concerning a
gupplementary service."

:= { feliverySystemUsageRecordEntry 3 }

bearerSegrviceMultiplier OBJECT-TYPE
SYNTAX INTEGER (2..30)
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
' This attribute present only if bearer capability’is in the case of multiple rate."

::= { peliverySystemUsageRecordEntry 4 }

serviceUger OBJECT-TYPE
SYNTAX INTEGER {
callingParty(1),
calledParty(2),
serviceSubscriber(3),
serviceConsumer(4)}
MAX-ACCESS read-only
STATUS~ current
DESERPTHON
" This attribute provides information of the party whose use of resources has been accounted for.
The information provided in this element is a pointer to the party number provided elsewhere in the
record. In the case where e.g. the usage record is generated on a transit exchange and no calling
party number is available, this element will indicate that the service user is unknown."

.= { deliverySystemUsageRecordEntry 5 }

callingPartyNumber OBJECT-TYPE
SYNTAX  Number
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MAX-ACCESS read-create
STATUS current
DESCRIPTION

" This attribute contains the telephone number of the calling party. The calling party will, for non

UPT calls be identical to the calling party user. For call type calls and when subscribing to either
MSN or DDI the information element indicates the screened and verified number for transfer

towards the called subscriber. This attribute contains the default number if the exchange is requested
to use that number for transfer towards the called subscriber. If the UMR is generated due to an
event concerning a supplementary service then this attribute contains the telephone number of the
subscriber that caused the event. It should be noted that in the case of an exchange with a diverted
call, the subscriber for which the UMR is generated is indicated by the redirecting number."

.= { deliverySystemUsageRecordEntry 6 }

calledPartyNumber OBJECT-TYPE
SYNTAX  Number
MAX-ACCESS read-create
STATUS  current
DESCRIPTION

" This attribute contains the telephone number of the called(subscriber if the UMR is ggnerated due
to a call. If the UMR is generated due to activation or invocation of the diversion supplementary
service, then attribute contains the telephone number ef.the diverted - to number. In sgecial cases

this attribute may contain the translated number. This would be the case when abbreviated dialling is
used. "

::= { deliverySystemUsageRecordEntry 7 }

calledldentificationNumber OBJECT-TYPE
SYNTAX  Number

MAX-ACCESS read-create
STATUS  current
DESCRIPTION

" An identification\number that identifies the call. All records produced for the same cal| have the
same call identification number. With the call identification number it is possible to link|partial
outputs, outputs due to supplementary services during the call and to discriminate between
simultanegus call establishments. It should be stressed that the call identification valug only has local
(exchange) significance."

::= { deliverySystemUsageRecordEntry 8 }

immediateNotification OBJECT-TYPE
SYNTAX  TruthValue
MAX-ACCESS read-create
STATUS  current
DESCRIPTION

" This attribute shall contain an indication that the record requires immediate data transfer to the OS.

This standard does not specify if this indication is due to a subscriber action or contained in the user
data. "
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.= { deliverySystemUsageRecordEntry 9 }

networkReleaseCauseValue OBJECT-TYPE
SYNTAX INTEGER
MAX-ACCESS read-create
STATUS  current
DESCRIPTION

" This attribute indicates the cause value for the termination of the call. Cause values can be used for
statistical purposes or for deterministic purposes or for determining whether the subscriber should be
charged with call attempt.”

:= { feliverySystemUsageRecordEntry 10 }

networkReleaseCauselLocation OBJECT-TYPE
SYN[TAX  DisplayString
MAX-ACCESS read-create
STATUS  current
DESCRIPTION

'IThis attribute indicates the cause location for the termination gf-the call. The location value [shall
indicate the origin of the cause value. Location values can pe.used for statistical purposes dr for
determistical purposes or for determining whether the sdbscriber should be charged with call
attempt. "

.= { feliverySystemUsageRecordEntry 11 }

personallUserld OBJECT-TYPE
SYN[TAX DisplayString (SIZE(1..18))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

"1 This element only has\relevance when UPT calls are made. It is a network requirement that the
provided internatiohal personal User Identity is unique and verified by the network."

= { fdeliverySystemUsageRecordEntry 12 }

partialGgneratienRecordNumber OBJECT-TYPE
SYN[TAX,  Number
MAX-ACCESS read-create
STATUS  current
DESCRIPTION

" This attribute is included if the UMR output is partial. This partial record number consecutively
numbers the partial records in a specific call.”

::={ deliverySystemUsageRecordEntry 13 }

partialGenerationRecordReason OBJECT-TYPE
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SYNTAX INTEGER {
timeLimits(1),
serviceChange(2),
overflow(3),
networkinternalReasons(4),
lastRecord(5)}

MAX-ACCESS read-only

STATUS  current

DESCRIPTION

attripute nciuaed Nne UNVIK outpu partial. 1T naicate
and if the record is the last record of a sequence of partial records. "

.= { deliverySystemUsageRecordEntry 14 }

deliveryUsageGeneratingDAVICElementld OBJECT-TYPE
SYNTAX DisplayString (SIZE(1..10))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
" This attribute identifies the DAVIC Element that génerated the Usage Data."
.= { deliverySystemUsageRecordEntry 15 }

deliyeryUsageGeneratingDAVICElementType OBJECT-TYPE
SYNTAX DisplayString (SIZE(1..6))

MAX-ACCESS read-only

STATUS  current

DESCRIPTION

type, server type,\switch type, etc."

.:= { deliverySystemUsageRecordEntry 16 }

corilelationKey) OBJECT-TYPE
SYNTAX INTEGER
MAX-ACCESS read-only

" This attribute identifies the element type of the device that generated the Usage Data

e.g. STU

STATUS  current
DESCRIPTION

" This attribute identifies the DAVIC Element that generated the Usage Data."
.:= { deliverySystemUsageRecordEntry 17 }

charginginfoType OBJECT-TYPE
SYNTAX INTEGER{
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recordedCurrency(1),
recordedUnitsList(2),
freeOfCharge(3),
chargelnfoNotAvailable(4)}
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

" This attribute contains the Charging Information generated by an NE which is capable of charging.
This information can either be passed on to the billing application or in the case where the NE
calculates Charging Information for presentation to the user, this information can be used to compare
€ values generated by the off-iine chargmg apptication. The attribute contams boti a calt gharge
rate as well as the number of call charge units. The Charging Information can be one of-theg four
¢ases at any instance."

.= { feliverySystemUsageRecordEntry 18}

charging|nfoRecordedCurrency OBJECT-TYPE

SYN[TAX  DisplayString(SIZE(1..32))

MAX-ACCESS read-only

STATUS  current

DESCRIPTION
This attribute identifies the Charging Information interms of recorded currency."
.= { feliverySystemUsageRecordEntry 19 }

charging|nfoRecordedNumberOfUnits OBJECT-TYPE
SYN[TAX INTEGER(0..16777215)
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

This attribute identifies the Charging Information in terms of recorded units. A recorded urit is a
rnecorded number af unit which is represented by INTEGER(0..16777215)."

:= { feliverySystemUsageRecordEntry 20 }

delivery§ystemtdsageDuration OBJECT-TYPE
SYN[FTAX, INTEGER
MAX-ACCESS read-create
STATUS  current
DESCRIPTION

" This attribute identifies the duration that delivery system usage needs to be recorded. Itis
represented in centiseconds.”

::= { deliverySystemUsageRecordEntry 21 }

networkProviderld OBJECT-TYPE
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SYNTAX DisplayString (SIZE(1..18))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
" This attribute identifies the provider of the delivery system service."

::= { deliverySystemUsageRecordEntry 22 }

deliverySystemUsageRecordStatus OBJECT-TYPE
SYNTAX RowStatus

MAX-ACCESS fead-create
STATUS  current
DESCRIPTION
"This attribute specifies the current status of the entry."

::= { deliverySystemUsageRecordEntry 23 }

-- afmProfileTable

-- This table includes a profile of capabilities on the particular ATM-dsed. Actually, the informatipn

1
1
(@}

llected in this table should be part of the deliverySystemUsageRecord table but the type of

-- information to be specified is not simple rather complextype. Thus the information is capturgd in the

1
i
(%]

bparate table and resides in the same group, “Delivery System Usage Record Group”.

atmProfileTable OBJECT-TYPE

SYNTAX SEQUENCE OF AtmProfileEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

" This table is instantiated when the bearerService attribute has a value, “atm”. It inclugles a profile
of capabilities,onthe particular ATM used. Traffic parameters and QoS specification wfill be taken
from signalling-protocol Q.2931. "

.= { deliverySystemUsageRecordGroup 2 }

atmProfileEntry OBJECT-TYPE
SYNTAX AtmProfileEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

" This represents an entry in the atmProfileTable."
INDEX { atmProfileIndex }
.= { atmProfileTable 1}
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AtmProfileEntry ::= SEQUENCE {

atmProfilelndex INTEGER,
upstreamVPCINumber INTEGER,
upstreamVCINumber INTEGER,

-- upstreamTrafficParameters TrafficParameters,
upstreamQoS QoS,
downstreamVPCINumber INTEGER,
downstreamVCINumber INTEGER,

-- downstreamTrafficParameters TrafficParameters,
dowfSTreamQosS Q0S,
atmRArofileStatus RowStatus

atmProfilelndex OBJECT-TYPE
SYN[TAX INTEGER (1..2147483647)
MAX-ACCESS not-accessible
STATUS  current
DESCRIPTION

This attribute is the index of the atmProfileTable. It identifies a particular atmProfile when multiple
atmProfile occurred.”

.= { ptmProfileEntry 1}

upstreamiVPCINumber OBJECT-TYPE

SYN[TAX INTEGER

MAX-ACCESS read-only

STAJUS  current

DESCRIPTION
'| This attribute identifies VPIC number for the upstream channels."
.= { ptmProfileEntry 2.}

upstreanVCINumber OBJECT-TYPE
SYN[TAXINTEGER

MAX-AEEESS read-onty
STATUS  current
DESCRIPTION
" This attribute identifies the VCI number for upstream channels. This attribute is optional.”
.= { atmProfileEntry 3 }

-- upstreamTrafficParameters will be imported from the specification Q.2931 and provided here in the

-- future. Itis a placeholder now for the future extension. This attribute can be complex object, in
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-- which case, multiple objects will replace this attribute.

-- upstreamTrafficParameters OBJECT-TYPE
-- SYNTAX TrafficParameters

MAX-ACCESS read-create

STATUS  current

DESCRIPTION

" This attribute contains traffic parameters"

.= { atmProfileEntry ? }

ups

dow

dow

freamQoS OBJECT-TYPE
SYNTAX QoS
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

" This attribute contains QoS information. The value of QoS is defined as a textual-convention defined in

the SNMPv2-TC. And the definition is given in the textual-convention section below."
.= { atmProfileEntry 4 }

nstreamVPCINumber OBJECT-TYPE
SYNTAX INTEGER
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
" This attribute identifies VPIC‘number for the downstream channels."
.= { atmProfileEntry 5 }

nstreamVCINumbef OBJECT-TYPE
SYNTAX INTEGER
MAX-ACCESS read-only
STATUS- current

DESCRIPTION

T = PR PP | e ") L L £ ! 4 ) ! = = PR -
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::= { atmProfileEntry 6 }

tional."

-- downstreamTrafficParameters will be imported from the specification Q.2931 and provided here in

-- the future. Itis a placeholder now for the future extension. This attribute can be complex object, in

-- which case, multiple objects will replace this attribute.

-- downstreamTrafficParameters OBJECT-TYPE
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-- SYNTAX TrafficParameters

--  MAX-ACCESS read-only

-- STATUS  current

-- DESCRIPTION

-- " This attribute contains traffic parameters

-- = {atmProfileEntry ? }

downstreamQoS OBJECT-TYPE
SYNTAX QoS
MAXFACCESS read-onty
STATUS  current
DESCRIPTION

" Thip attribute contains QoS information. The value of QoS is defined as a textual-convention defined
in th¢ SNMPv2-TC. And the definition is given in the textual-convention section‘below."

= { ptmProfileEntry 7 }

atmProfileStatus OBJECT-TYPE
SYNTAX  RowsStatus
MAX-ACCESS read-create
STATUS  current
DESCRIPTION
' This attribute identifies the status of the current entry."

= { ptmProfileEntry 8 }

-- Usage|Collection Control Group
-- This gfoup enables control of the collection of UCDI Usage Data Files for service usage and delivery
-- systen) usage. It is to be maintained by the related DAVIC Elements and used by DAVIC System
-- managers to control this gellection. Four tables are defined: one that defines which Usage Data
-- Records are to be placed into files, one that defines the collection of bulk UDCI Usage Data Files|one
-- that ddfines the control of collection of blocks of usage records for near-real time notifications, and one

-- that st@res actual'record block.

Ol s e il o § e el e | o | FWa ) e - . 14l 1l s £l l e D J
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-- generated by a DAVIC Element that are to be placed into a particular type of UDCI Usage Data File.

usageSelectionTable OBJECT-TYPE
SYNTAX SEQUENCE OF UsageSelectionEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
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"This table identifies types of Usage Data Records that a DAVIC Element is to place into the
indicated types of UDCI Usage Data Files. These files are indicated by indexing the
usageFileCollectionTable. Each entry in the table indicates that a particular type of Usage Data
Record is to be placed into a particular type of UDCI Usage Data File. There could be multiple
entries in this table for a given type of Usage Data Record, and there could be multiple entries in this
table for a given type of UDCI Usage Data File."

::= { usageCollectionControlGroup 1 }

usageSelectionEntry OBJECT-TYPE
SYNTAX UsageSelectionEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION

" This represents an entry in the usageSelectionTable."
INDEX { usageSelectionindex }

;= { usageSelectionTable 1}

UsdgeSelectionEntry ::= SEQUENCE {

usageSelectionindex INTEGER,
usageSelectionSubtree OBJECT IDENDIFIER,
usageSelectionList DisplayString,
usageSelectionAction INFEGER,
usageSelectionFile INTEGER,
usageSelectionRecordBlock INTEGER,
usageSelectionEntryStatus RowStatus

usapgeSelectionindex OBJECTSTYPE
SYNTAX INTEGER(1..255)
MAX-ACCESS read-only
STATUS _seurrent
DESCRIPTION

"This is the index into the table of mappings from Usage Data Record type to UDCI Uspge Data File
types"

::= { usageSelectionEntry 1}

usageSelectionSubtree OBJECT-TYPE
SYNTAX OBJECT IDENTIFIER
MAX-ACCESS read-create
STATUS  current
DESCRIPTION
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" This attribute identifies a type of Usage Data Record defined in the Record Group of the Usage
MIB. The record types are identified by the object identifier path down to the usageRecord position
in the object identifier tree. "

;= { usageSelectionEntry 2 }

usageSelectionList OBJECT-TYPE
SYNTAX  DisplayString(SIZE(0..8))

usageSe

MAX

-ACCESS read-create

STATUS current
DESCRIPTION

'[This attribute identifies the set of Data Elements in the Usage Data Record type identified)i

sageSelectionSubtree that are to be placed into the Usage Data Record. The presence)ofi
lement in the list indicates that the data element is to be provided in the Usage Data-Reco

SYN

MAX
STA
DES

\bsence of a data element in the list indicates that the data element is not to be prayide in t
Data Record. Each data element is represented by the number of its position in.the Usage
Record, as defined in the Record Group of the Usage MIB. Hence, the first tnanaged objec

S0 T 00—

umber 2, etc.

[he list is specified as an OCTET STRING. Each data element.-is‘tepresented by a single b
Data Elements 1 through 8 being represented by the bits in the first octet, data element 9 th
5 represented by the bits in the second octet, etc. In each(octet, the lowest numbered data

past-significant bit. The presence of a data elementjissindicated by a bit value of 1, and the|
f a data element is indicated by a bit value of 0. <Fhe DAVIC Element shall ignore the requ
ptional Data Elements that are not supported by-the DAVIC Element."

LiIsageSelectionEntry 3 }

lectionAction OBJECT-TYPE
TAX INTEGER {
initiateTrap(1),
writeToBlockRecord(2),
writeToFile(3)}
-ACCESS read-create
[US  cureent

CRIPTON

This attribute indicates whether trap needs to be issued to the DAVIC System Manager fof

N the
a data
; the
e Usage
Data
in the

efinition of a record type is assigned the number 1, the second managed. 6bject is assigned the

it, with
fought 16
element is

epresented by the most significant bit, and the highest-numbered data element is represented by the

absence
pst for

the real-

t

ma ticann roanartine Ar o b it tn fillafo) 1

e ooy CTC POty O to W It Tt toO— e (St

::={ usageSelectionEntry 4 }

usageSelectionFile OBJECT-TYPE
SYNTAX INTEGER(1..255)
MAX-ACCESS read-create
STATUS  current
DESCRIPTION
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" This attribute identifies the type of file into which the identified type of Usage Data Record is to be
placed. This references the usageFileCollectionindex attribute in the usageFileCollectionTable. If

there is no conceptual row in the table for which the value of usageFileCollectionindex
value as this attribute, this entry is ignored."

.:= { usageSelectionEntry 5}

usageSelectionRecordBlock OBJECT-TYPE

usa

U
-U

usa

SYNTAX INTEGER(1..255)
MAX-ACCESS read-create
STATUS current

has the same

DESURIFTIOUN

" This attribute identifies the type of record block into which the identified type of Usage
Record is to be placed. This references the usageBlockedRecordIindex attribute.n the
usageBlockedRecordTable. If there is no conceptual row in the table for which the val
usageBlockedRecordIindex has the same value as this attribute, this entry.is)ignored."

.:= { usageSelectionEntry 6 }

peSelectionEntryStatus OBJECT-TYPE
SYNTAX RowStatus
MAX-ACCESS read-create
STATUS  current
DESCRIPTION
" This attribute identifies the status of this entry."

::={ usageSelectionEntry 7 }

sage File Collection Table This table‘provides attributes for the collection of types of UDCI

sage Data Files.

peFileCollectionTable OBJECT-TYPE
SYNTAX SEQUENCE OF UsageFileCollectionEntry
MAX-ACCESS not-accessible
STATUS-cdrrent
DESCRIPTION
*This table identifies types of UDCI Usage Data Files that a DAVIC Element generates

Data

e of

Each entry

H o talal HON H rs +la ddaoilo, 4 £ 4l 1 ' £ 4l £11 bl Qal 41 T ol
e iauie UL AT S e Adttmoute S UT T LU L HUTT UT UTCE1TIT, — TTTIT U0Sayt otTiclivuliTT ay

what types of Usage Data Records are placed into these files."

::= {usageCollectionControlGroup 2 }

usageFileCollectionEntry OBJECT-TYPE

SYNTAX UsageFileCollectionEntry
MAX-ACCESS not-accessible
STATUS current
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DESCRIPTION
" This represents an entry in the usageSelectionTable."
INDEX { usageFileCollectionindex }

::= { usageFileCollectionTable 1}

UsageFileCollectionEntry ::= SEQUENCE {

usageFileCollectionindex INTEGER,
usageFileDestinationld DisplayString,
usageFileDestinationAddress IpAddress,
max§$ize INTEGER,
modg INTEGER,
sizeType INTEGER,
sizeAmount INTEGER,
interyal INTEGER,
currgntSeqNumber INTEGER,
usageFileCollectionStatus RowsStatus

usageFileCollectionindex OBJECT-TYPE
SYNTAX INTEGER (1..2147483647)
MAX-ACCESS read-only
STAJUS  current
DESCRIPTION
IThis is the index of the usageFileCollectionTable."

.:= { usageFileCollectionEntry 1 }

usageFileDestinationld OBJEGT-TYPE
SYN[TAX  DisplayString(SIZE(1..10))
MAX-ACCESS read-create
STAJUS  current
DESCRIPTION
'l This attribute identifies the DAVIC System Manager that will receive the files."

::= { usageFileCollectionEntry 2 }

usageFileDestinationAddress OBJECT-TYPE
SYNTAX IpAddress
MAX-ACCESS read-create
STATUS  current
DESCRIPTION
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"This attribute identifies IP address of the DAVIC System Manager that will receive the files."

::= { usageFileCollectionEntry 3 }

maxSize OBJECT-TYPE
SYNTAX INTEGER(1..2147483647)
MAX-ACCESS read-create
STATUS  current
DESCRIPTION

" This attribute identifies the maximum size of a file in bytes. When the file reaches this size, the
DAVIC Flement shall close the file and begin placing newly generated Usage Data Records into a
new file."

::= { usageFileCollectionEntry 4 }

modle OBJECT-TYPE

SYNTAX INTEGER {
uponGenerationOfRecord(1),
uponReceivingRequest(2),
uponReachingFixedSizeOrReceivingRequest(3);
uponPeriodEndingOrReceivingRequest(4),
uponReachingFixedSizeOrPeriodEndingOrReceivingRequest(5)}

MAX-ACCESS read-create

STATUS  current

DESCRIPTION

" This attribute provides the mechianism for initiating a file transfer for the file type. A value of 1
would be used for real-time delivery of Usage DataRecords (e.g. to support interactive |billing)."

::= { usageFileCollectionEntry.5 }

sizgType OBJECT-TYPE

SYNTAX INTEGER {
numberOfRecords(0),
byteSizeOfFile(1)}

MAX-ACCESS read-create

STATUS  current

DESCRIPTION

" This attribute is an indicator of the type of information represented by the sizeAmount attribute. It
is relevant if the value of the fileCollectionMode equals 3 or 5."

::= { usageFileCollectionEntry 6 }

sizeAmount OBJECT-TYPE
SYNTAX INTEGER(1..2147483657)
MAX-ACCESS read-create
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STATUS current
DESCRIPTION

"This attribute identifies the size of a file of this file type at which the DAVIC Element is to initiate
the transfer of the file. It is relevant if the value of the mode attribute is set to 3 or 5. The value of
this attribute represents the number of Usage Data Records if the value of the sizeType attribute is
set to 0, and represents the byte size of the file if the value is setto 1."

::= { usageFileCollectionEntry 7 }

interval OBJECT-TYPE
SYNTAX INTEGER(1..86400)
MAXFACCESS Tead-create
STATUS  current
DESCRIPTION

'| This attribute provides the time length, in seconds, between consecutive transfers of files gf this
file type. It is relevant if the value of the mode attribute is set to 4 or 5."

.:= { usageFileCollectionEntry 8 }

currentSeqNumber OBJECT-TYPE
SYN[TAX INTEGER(1..999999)
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

This attribute identifies the sequence numberof the last file to be successfully transferred {o the
particular DAVIC System Manager for this file type."

.:= { usageFileCollectionEntry 9 }

usageFileCollectionStatus OBJECT-TYPE
SYN[TAX RowStatus
MAX-ACCESS read-Create
STATUS  current
DESCRIPTION

This attribute specifies the current status of the entry."

.= { usagekileCollectionEntry 10 }

-- Usage Blocked Record Collection Control Table This table provides attributes for the control of

- collecting usage records that is selected by a DAVIC System Manager based on usageSelectionTable

- into block of records. Notifications are emitted when the following conditions occur:

- the number of records in the buffer becomes equal to the maximum block size

the time interval elapsed since the first record currently contained in the buffer exceeds the value

maxTimelnterval attribute
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usageBlockedRecordCollectionControlTable OBJECT-TYPE
SYNTAX SEQUENCE OF UsageBlockedRecordCollectionControlEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

"This table controls to collect usage records of manger’s choice into a block for near-real-time
processing.”

.:= {usageCollectionControlGroup 3 }

usageBlockedRecardCollectionCaontrolEntry OBIJFCT-TYPE
SYNTAX UsageBlockedRecordCollectionControlEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
" This represents an entry in the usageBlockedRecordCollectionControlTable."

INDEX { usageBlockedRecordCollectionControlindex }

.:= { usageBlockedRecordCollectionControlTable 1 }

UsdgeBlockedRecordCollectionControlEntry ::= SEQUENCE {
usageBlockedRecordCollectionControlindex  INTEGER,

usageBlockDestinationld DisplayString,
usageBlockDstinationAddress IpAddress,
blockedRecordControlAction INTEGER,
maxBlockSize INTEGER,
maxTimelnterval INTEGER,

usageBlockedRecordCollectionControlStatus ~ RowStatus

usapgeBlockedRecordCollectionControlindex OBJECT-TYPE
SYNTAX OINTEGER (1..2147483647)
MAX-ACEESS read-only

STATUS  current

"This is the index of the usageRecordCollectionControlTable."

::= { usageBlockedRecordCollectionControlEntry 1 }

usageBlockDestinationld OBJECT-TYPE
SYNTAX DisplayString(SIZE(1..10))
MAX-ACCESS read-create
STATUS  current
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DESCRIPTION
" This attribute identifies the DAVIC System Manager that will receive the block. "
::= { usageBlockedRecordCollectionControlEntry 2 }

usageBlockDestinationAddress OBJECT-TYPE
SYNTAX IpAddress
MAX-ACCESS read-create
STATUS  current
DESCRIPTION

Inis attripute iaentinies 1K address or the DAVIC System Vianager that Wil recelve the DIOCK.

::= { psageBlockedRecordCollectionControlEntry 3 }

blockedRecordControlAction OBJECT-TYPE

SYNTAX INTEGER({
initiateTrapUponMaxBlockSizeExceed(1),
initiateTrapUponMaxTimelntervalExceed(2)}
MAX-ACCESS read-create
STAJUS  current
DESCRIPTION

This attribute indicates a control action."”

.:= { usageBlockedRecordCollectionControlEntry 4 ¥

maxBlockSize OBJECT-TYPE
SYN[TAX INTEGER
MAX-ACCESS read-create
STAJUS  current
DESCRIPTION

1 This attribute identifies the maximum size of a block in bytes. When the record reaches this size,
the DAVIC Element shall send a trap to the specified DAVIC System Manager."

::= { psageBlockedRecordCollectionControlEntry 5 }

maxTimgInterval OBJECT-TYPE
SYNFAX—INTEGER
MAX-ACCESS read-create
STATUS  current
DESCRIPTION

" This attribute identifies the maximum time interval, measured in seconds, allowed for storing
records.”

::= { usageBlockedRecordCollectionControlEntry 6 }
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usageBlockedRecordCollectionControlStatus OBJECT-TYPE
SYNTAX RowStatus
MAX-ACCESS read-create
STATUS  current
DESCRIPTION
" This attribute specifies the current status of the entry."

::= { usageBlockedRecordCollectionControlEntry 7 }

-- Usage Blocked Record TableThis table provides attributes for collecting usage records that is selected

-- y a DAVIT System Manager based on usageSelection Table TNto PIOCK Of recoras. Each row stores

-- dn usage record.

usapeBlockedRecordTable OBJECT-TYPE

SYNTAX SEQUENCE OF UsageBlockedRecordEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

" This table provides attributes for collecting usage re¢ords that is selected by a DAVIQ System
Manager based on usageSelectionTable into block ef records. Each row stores an usage record.”

::= {usageCollectionControlGroup 4 }

usapeBlockedRecordEntry OBJECT-TYPE

SYNTAX UsageBlockedRecordEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

" This represents an entry in the usageBlockedRecordTable."
INDEX { usageBlockedRecordindex }

::={ usageBlockedRecordTable 1}

usageBlockedRecordEntry ::= SEQUENCE {
usageBlockedRecordCollectionControlindex  INTEGER

usageBtockedRecordindex INTEGER,
blockedRecordData DisplayString,
blockedRecordLength INTEGER,
blockedRecordTime DateAndTime,
usageBlockedRecordStatus RowStatus

usageBlockedRecordCollectionControlindex OBJECT-TYPE
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SYNTAX INTEGER (1..2147483647)
MAX-ACCESS read-only
STATUS  current

DESCRIPTION

"This is the index of the usageBlockedRecordCollectionControlTable with which this block of
record is associated."

::= { usageBlockedRecordEntry 1 }

usageBlockedRecordindex OBJECT-TYPE
SYNTAX INTEGFER (1..2147483647)
MAX-ACCESS read-only
STATUS  current
DESCRIPTION

'IThis is the index of the usageBlockedRecordTable.

::= { psageBlockedRecordEntry 2 }

blockedRecordData OBJECT-TYPE
SYN[TAX  DisplayString(SI1ZE(1..32))
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
'l This attribute identifies actual usage record.stored for this row."

::= { psageBlockedRecordEntry 3 }

blockedRecordLength OBJECT-TYPE
SYN[TAX INTEGER
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
'IThis attribute‘identifies the length of the stored usage record for this row."

::= { psageBloekedRecordEntry 4 }

T TV D

blockedRecordTime OBIECTTYPE
SYNTAX DateAndTime
MAX-ACCESS read-only
STATUS  current
DESCRIPTION
"This attribute identifies the time that this usage record is stored as a block."

::= { usageBlockedRecordEntry 5 }
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usageBlockedRecordStatus OBJECT-TYPE
SYNTAX RowStatus
MAX-ACCESS read-create
STATUS  current
DESCRIPTION
" This attribute specifies the current status of the entry."

::= { usageBlockedRecordEntry 6 }

-- Usage Record Notifications Group

-- Hournotfications are defined below. They are 1or supportng real-time delivery of service and delivery
-- gystem usage record to a DAVIC System Manager. A notification is triggered when

-- the usageSelectionAction attribute in usageSelectionTable is set to initiateTrap(1),

seryiceUsageRecordCreationNotify NOTIFICATION-TYPE
OBJECTS {serviceUsageRecordIndex}
STATUS  current
DESCRIPTION
“This notification(trap) is emitted whenever an instance of serviceUsageRecordTablg is created. ”

::= { usageRecordNotificationGroup 1}

deliyerySystemUsageRecordCreationNotify NOTIFIEATION-TYPE
OBJECTS {deliverySystemUsageRecordIndex}

STATUS  current

DESCRIPTION

“This notification(trap) istemitted whenever an instance of deliverySystemUsageRec¢rdTable is
created. ”

::= { usageRecordNoatificationGroup 2 }

usageRecordBlockMaxSizeExceedNotify NOTIFICATION-TYPE
OBJECTS {usageBlockedRecordIndex}
STATUS  current

BESCRIPTION
“Fhisnotification{trap)isemittect-when-thenumber-of records—exceeds-themaximdum block size
and blockedRecordControlAction attribute value is set to initiate

TrapUponMaxBlockSizeExceed(1). "

::= { usageRecordNotificationGroup 3 }
usageRecordBlockMaxIntervalTimeExceedNotify NOTIFICATION-TYPE

OBJECTS {usageBlockedRecordIndex}
STATUS  current
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DESCRIPTION

“This notification(trap) is emitted when the time interval exceeds the maximum time interval and
blockedRecordControlAction attribute value is set to
initiateTrapUponMaxTimelntervalExceed(2). ”

::= { usageRecordNotificationGroup 4 }

-- Textual Conventions

Number ::= TEXTUAL-CONVENTION
STATUS current

DESCRIPTION
‘IThis convention is used to represent a number for addressing purposes. It is composed of
a) one octet for odd/even indicator and nature of address indicator
b) one octet for numbering plan indicator
¢) digits of the address encoded as TBCD String
1)
bits 8: Odd/even indicator
0: even number of address signals
1: odd number of address signals
bits 7654321: Nature of address indicator
0000000 spare
0000001 subscriber number
0000010 unknown
0000011 national (significant) number
0000100 international Aumber
0000101 |
to b spare
1101111
1110000 |
to F reserved for national use
1111110
1111111 Spare
2)
bits 765: numbering plan indicator
000 spare
001 ISDN(Telephony) Number Plan (Rec CCITT E.164)
010 spare
011 data numbering plan (CCITT Rec. X.121)
100 telex numbering plan (CCITT Rec. F.69)
101 reserved for national use
110 reserved for national use
111 spare

3) The following octets representing digits of an address encoded as a TBCD-
STRING.
TBCD-STRING ::= OCTET STRING
This type (Telephony Binary Coded Decimal String) is used to represent digits from O
through 9, *, #, a, b, ¢, two digits per octet, each digit encoded 0000 to 1001 (0 to 9),
1010 (*), 1011(#), 1100 (a), 1101 (b) or 1110 (c); 1111 (end of pulsing signal-ST); 0000 is
used as a filler when there is an odd number of digits. The most significant address signal is
sent first. Subsequent address signals are sent in successive 4-bit fields.”
SYNTAX OCTET STRING(SIZE(1..14))
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-- This textual-convention is imported from Draft ATM-RMON MIB authored by Andy Bierman and
-- Keith McCloghrie

QoS = TEXTUAL-CONVENTION

STATUS current
DESCRIPTION

"This TC describes an object that identifies the cell

delivery quality-of-service classification, associated with

ENI

9.2

9.2

This
CcC
clag

Ser
DEJ
CH

ser

a pPalticular veseleCtGroup coliection.

SYNTAX INTEGER {

unknownQos(1), -- includes 'other’;

cbrQos(2), -- constant bit rate

rtVbrQos(3), -- variable bit rate (real-time)
nrtVbrQos(4), -- variable bit-rate (non-real-time)
abrQos(5), -- available bit rate

ubrQos(6) -- unspecified bit rate

D -- DAVIC-USAGE-MIB

.2 CMIP Managed object classes

2.1 Service Usage Record

managed object class is a subelass of the “eventLogRecord” class described in X.735 and defined in
TT X.721 and therefore inherits-all of the properties of both the “logRecord” and eventLogRecord”

Ses.

viceUsageRecord(MANAGED OBJECT CLASS
RIVED FROM¢Rec. X.721 | ISO/IEC 10165-2 : 1992": eventRecord;

\RACTERIZED BY

iceUsageRecordPackage PACKAGE
BEHAVIOUR serviceUsageRecordBehaviour BEHAVIOUR

DEFINED AS

"This object class defines the notifications for the usage records.";

ATTRIBUTES
recordType
serviceSubscriberld
sTUIld

sTUType

sTUVersion

© ISO/IEC 1999 - All rights reserved
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serviceProviderld GET,
applicationType GET,
contentld GET,
usageEventinformationList GET,
serviceReleaseCauselndication GET,
dataGeneratingElementid GET,
dataGeneratingElementType GET,
dataValidity GET;;;

CONDITIONAL PACKAGES

ServiceconsumeridentificationPackage

PRESENT IF "this parameter was present in the received notification”,
quotedPricePackage

PRESENT IF "this parameter was present in the received notification”)
dataGeneratingElementCorrelationKeyPackage

PRESENT IF "this parameter was present in the received notification”,
serverldPackage

PRESENT IF "this parameter was present in the reCejved naotification”,
dataPriorityPackage

PRESENT IF "this parameter was presentin the received notification”;
REGISTERED AS {ducObjectClass 1}

9.2.2.2 | Delivery System Usage Record

deliverygystemUsageRecord MANAGED.©BJECT CLASS

DERIVED FROM “Rec. X.721 1 ISO/IEC 10165-2 : 1992": eventRecord;
CHARACQTERIZED BY

delivery§ystemUsageRecordPackage-PACKAGE

BEHAVIOUR deliverySystemUsageRecord Behaviour BEHAVIOUR
[DEFINED AS

This object class-defines the notifications for the usage records. ";
ATTRIBUTES

fecordType GET,
startFimeStamp GET,
DearerService GET,
serviceUser GET;;;

CONDITIONAL PACKAGES
callingPartyNumberPackage
PRESENT IF "this parameter was present in the received natification”,
calledPartyNumberPackage
PRESENT IF "this parameter was present in the received notification”,

callldentificationNumberPackage
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PRESENT IF "this parameter was present in the received natification”,

immediateNotificationPackage

PRESENT IF "this parameter was present in the received notification”,

networkReleaseCausePackage

PRESENT IF "this parameter was present in the received natification”,

personalUserldPackage

PRESENT IF "this parameter was present in the received notification”,

partialGenerationPackage

PRESENT IF "this parameter was present in the received natification”,

RE

9.2

This
and

fileq
DEJ
CH

usageGeneratingbAVILCEIementFaCkage

correlationKeyPackage

chargingInformationPackage

deliverySystemUsageDurationPackage

standardExtensionsPackage

recordExtensionsPackage

networkProviderldPackage

5ISTERED AS { ducObjectClass 2};

2.3  File generating Log

therefore inherits'all of the properties of the “log” class.

beneratinglfog MANAGED OBJECT CLASS
RIVED'FROM “Rec. X.721 1 ISO/IEC 10165-2 : 1992": log;
\RACTERIZED BY

PRESENT IF "this parameter was present in the received notification;

PRESENT IF "this parameter was present in the received notifieation”,

PRESENT IF "this parameter was present in the received notification”,

PRESENT IF "this parameter was present in the received notification”,

PRESENT IF "this parameter was presént in the received notification”,

PRESENT IF "this parameter was'present in the received naotification”,

PRESENT IF "this parameter was present in the received notification”;

managed object class is a subclass of the “Log” class described in X.735 and defined in JCITT X.721

fileGeneratingLogPkg PACKAGE

BEHAVIOUR
fileGeneratingLogBhv BEHAVIOUR

DEFINED AS "This log is used to create files that can be exchanged using an appropriate file
transfer protocol. The action create file is used to generate the file to be exchanged. The file created
consists of a concatenation of the content of the usage metering records; i.e. the usage metering
records without the record overhead (Record Id, Managed Object Class and Instance and Logging
Time). To avoid duplication of UMRs, logging of blockedRecord natifications emitted by the block
generating log should be excluded by configuration of the fileGeneratingLog’s discriminator
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construct. Files may also be created due to internal trigger events. One such internal trigger is
based on time of day. When files are created due to such internal triggers the corresponding records
in the log will be deleted automatically if the automaticRecordDeletion attribute is set to true.";

ATTRIBUTES
automaticRecordDeletion GET-REPLACE DEFAULT VALUE true;

ACTIONS

createFile;;;

CONDITIONAL PACKAGES
dailyTriggeringPackage

PRESENT IF "if the file creation is to be triggered on a daily basis",
fileCreationNotificationPackage

PRESENT IF "if the file creation is triggered using the daily schéduling mechanigm
triggering method or an internal mechanism.";

REGISTERED AS { ducObjectClass 3};

9.2.2.4 | Block Generating Log

This managed object class is a subclass of the “Log” classidescribed in X.735 and defined in CCI[TT X.721
and thergfore inherits all of the properties of the “log” class:

blockGeferatingLog MANAGED OBJECT CLASS

ERIVED FROM "Rec. X.721 | ISO/IEC10165-2 : 1992":log;
HARACTERIZED BY

lockGeneratingLogPkg PACKAGE

EHAVIOUR

blockGeneratingLogBhv BEHAVIOUR

DEFINED AS "This log is, considered to be infinite and therefore it does not have to instanfiate the
fInite-log size package-from its superclass log. The blockGenerating-log stores all records that satisfy
ifs discriminator gonstruct. An instance of this log emits the blocked record notification whem any of
the following events occurs:

-|the numbenof'records in the log becomes equal to the maximum block size,

the time/interval elapsed since the first record currently contained in the log exceeds the value
haxTimelnterval attribute,

arr intérnal system limitation has been exceeded, including the block generating log itself
verflowing.

Upon emitting the blocked record natification all records stored in the block generating log are
deleted and the log is ready to store new event records. Because of the self-emptying nature of this
log, any of the inherited log-full action may be selected and the behaviour of the log will not

o=

change.";;

ATTRIBUTES

maxBlockSize GET-REPLACE,
maxTimelnterval GET-REPLACE;

NOTIFICATIONS
blockedRecordNotification;;;
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REGISTERED AS { ducObjectClass 4};

9.2.2.5 Simple Usage metering Control

simpleUsageMeteringControl MANAGED OBJECT CLASS
DERIVED FROM “Rec. X.742 | ISO/IEC 10164-10 : 1995"; usageMeteringControl;
CHARACTERIZED BY

simpleUsageMeteringControlPackage PACKAGE

BEHAVIOUR usageMeteringControlBehaviour BEHAVIOUR
DEFINED AS

ISO/IEC 16500-9:1999(E)

RE

9.2
This

"This object class controls the generation of UMRs in the NE.”;

ATTRIBUTES
creationTriggerList GET-REPLACE ADD-REMOVE;;;
5ISTERED AS { ducObjectClass 5};

2.6  Usage Metering Data

managed object class emits the UMR noatification for telecommunjcation events selected by the usage

me

A

usa
DEI
CH

usaj

ring control object. This class contains notifications that permit the*NE to transmit usage npetering
records to the OS.

MR natification is sent out if one of the following events occurs

change or termination of the service;

peMeteringData MANAGED OBJECT, CLASS
RIVED FROM “Rec. X.721 | ISO/IEC 10165-2 : 1992": top;
ARACTERIZED BY

geMeteringDataPackage PACKAGE

BEHAVIOUR

usageMeteringDataBehaviour BEHAVIOUR
DEFINED AS

ATTRIBUTES
usageMeteringDatalld GET,

accountableObjectReference GET,;

expiration of the periodic timer (defined in the usage’metering control object);
NE internal reasons e.g. reaching a volume threshold (this may also be manufacture spgcific).

"This objegct.class defines the notifications for the usage records. ";

NOTIFICATIONS
deliverySystemUsageRecordNoatification,

serviceUsageRecordNotification;;;

REGISTERED AS { ducObjectClass 6};
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9.2.3 Packages

9.2.3.1 Service Consumer Identification Package
serviceConsumerldentificationPackage PACKAGE
ATTRIBUTES
serviceConsumerld GET;
REGISTERED AS {ducPackage 1};
9.2.3.2 Quoted price Package
quotedPricePackage PACKAGFE

ATTRIBUTES
quotedPrice

REGISTERED AS { ducPackage 2};

9.2.3.3

dataGengratingElementCorrelationKey
ATTRIBUTES

REGISTERED AS { ducPackage 3};

9.234

serverldPackage
ATTRIBUTES
gerverld

REGISTERED AS { ducPackage 4};

Server Identification Package

9.2.3.5

dataPriofityPackage
ATTRIBUTES
dataPriority

REGISTERED AS { ducPackage 5};

Data Priority Package

Data Generating Element Correlation Key Package
PACKAGE

dataGeneratingElementCorrelationKey

PACKAGE

GET,;

GET,;

GET,;

PACKAGE

GET,;

9.2.3.6 | «Calling Party Number Package
callingPartyNumberPackage PACKAGE
ATTRIBUTES

callingPartyNumber
REGISTERED AS { ducPackage 6};

9.2.3.7 Called Party Number Package
calledPartyNumberPackage PACKAGE
ATTRIBUTES

calledPartyNumber
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REGISTERED AS { ducPackage 7};

9.2.3.8 Call identification Number Package

callldentificationNumberPackage PACKAGE
ATTRIBUTES
callldentificationNumber GET;
REGISTERED AS { ducPackage 8};

9.2.3.9 ImmediateNotification Package
immediateNotificationPackage PACKAGE

ISO/IEC 16500-9:1999(E)

—ATTRIBUTES
immediateNotification GET,;
REGISTERED AS { ducPackage 9};

9.2|3.10 Network Release Cause Package

netivorkReleaseCausePackage PACKAGE
ATTRIBUTES

networkReleaseCause GET;
REGISTERED AS { ducPackage 10};

9.2|3.11 Personal User Id Package

personalUserldPackage PACKAGE
ATTRIBUTES
personalUserld GET;

REGISTERED AS { ducPackage 11};

9.2|3.12 Partial Generation Package

parfialGenerationPackage PACKAGE
ATTRIBUTES

partialGeneration GET;
REGISTERED AS { ducPackage 12};

9.2|3.13 Usage Generating DAVIC Element Package

usageGeneratingDAVICElementPackage PACKAGE
ATTRIBUTES

usageGeneratingDAVICFlement GET:
REGISTERED AS { ducPackage 13},

9.2.3.14 Correlation Key Package

correlationKeyPackage  PACKAGE
ATTRIBUTES
correlationKey GET;
REGISTERED AS { ducPackage 14};
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9.2.3.15 Charging Information Package

chargingInformationPackage PACKAGE
ATTRIBUTES
GET,;
REGISTERED AS { ducPackage 15};

9.2.3.16 Delivery System Usage Duration Package

deliverySystemUsageDurationPackage PACKAGE
ATTRIBUTES
deliverySystemUsageDuration GET,;
REGISTERED AS { ducPackage 16};

9.2.3.17 Standard Extensions Package

standardEextensionsPackage PACKAGE
ATTRIBUTES
gtandardExtensions GET;

REGISTERED AS { ducPackage 17};

9.2.3.18 Record Extensions Package

recordEXtensionsPackage PACKAGE
ATTRIBUTES
rnecordExtensions GET;
REGISTERED AS { ducPackage 18},

9.2.3.19 Network Provider Identification Package

networkRroviderldPackage PACKAGE
ATTRIBUTES
networkProviderld GET;

REGISTERED AS { ducPackage 19},

9.2.3.20 File Creation Netification Package

fileCreationNotificationRackage = PACKAGE
NOTIFICATIONS
fileCreationNotification;
REGISTERED AS { ducPackage 20},

9.2.3.21 Daily Triggering Package

dailyTriggeringPackage PACKAGE

ATTRIBUTES

timesOfDay GET-REPLACE ADD-REMOVE;
REGISTERED AS { ducPackage 21};
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9.2.4 Attributes

9.2.4.1 Usage Metering Data Identifier
usageMeteringDatald ATTRIBUTE
WITH ATTRIBUTE SYNTAX
DavicUsageCMIPModuleV0.UsageMeteringDatald;
MATCHES FOR EQUALITY;
BEHAVIOUR
usageMeteringDataldBehaviour BEHAVIOUR

DI A T dbacrlo ot H 1 el Y +lo Mot H | Py £ ' 2
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REGISTERED AS {ducAttribute 1};

9.2[4.2  Automatic Record Deletion
autpmaticRecordDeletion ATTRIBUTE

WITH ATTRIBUTE SYNTAX BOOLEAN;
MATCHES FOR EQUALITY;,

BEHAVIOUR
automaticRecordDeletionsBehaviour BEHAVIOUR

DEFINED AS “This attribute specifies whetherdhefecords in the log that were copied fo the
created file are to be deleted automatically. This attribute applies only when the file is qreated due to
an internal file creation trigger. For files créated in response to an OS action the parameter in the

action overrides.”;
REGISTERED AS { ducAttribute 2};

9.2|14.3 Max Block Size

maxBlockSize ATTRIBUTE

WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleV0.MaxBlockSize;
MATCHES FOR EQUALITY, ORDERING,;

BEHAVIOUR

maxBlockSizeBehaviour BEHAVIOUR

DEFINED AS “The value of this attribute specifies the maximum number of UMRs that| may be
contained in the blockedRecordNotification emitted by the blockGeneratingLog”;

REGISTERED AS { ducAttribute 3};

9.2.4.4 Max Time interval
maxTimelnterval ATTRIBUTE
WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleV0.MaxTimelnterval;

MATCHES FOR EQUALITY, ORDERING;
BEHAVIOUR
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maxTimelntervalBehaviour BEHAVIOUR

DEFINED AS “The value of this attribute specifies the maximum time interval that may elaps

e from

receipt of the first record currently in the log to the time at which a blockedRecordNotification must
be emitted. This value, therefore, specifies the maximum latency with which near-real-time UMR

data will be transmitted to the upstream system.”;;

REGISTERED AS { ducAttribute 4},

9.245

Creation Trigger List

creationTriggerList ATTRIBUTE
WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.CreationTriggerList;

REGISTERED AS { ducAttribute 5};

9.2.4.6

recordTyjpe ATTRIBUTE

REGISTERED AS { ducAttribute 6};

9.24.7

startTimg¢Stamp ATTRIBUTE

ATCHES FOR EQUALITY NON-NULL INTERSECTION;

EHAVIOUR

¢reationTriggerListBhv BEHAVIOUR

[DEFINED AS " This attribute consists of a list of values that specify the condition that caus
¢reation of a Usage Metering Data object.";

Record Type

VITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.RecerdType;
MATCHES FOR EQUALITY;

BEHAVIOUR

RRecordType Behaviour BEHAVIOUR

DEFINED AS " This information element indicates the type of the UMR and it also indicat
way some of the following information elements are used. ";

Start Time Stamp

VITH ATTRIBUTE SYINTAX DavicUsageCMIPModuleV0.StartTimeStamp;
MATCHES FOR EQUALITY;

BEHAVIOUR

gtartTimeStampBehaviour BEHAVIOUR

DEFINED AS-+ " This attribute contains a time stamp for the start of the call. The start timeli

ps the

defined as either the seizure time for a non-answered call, when the exchange is ready for

eceiying digits or for an answered call, the time when a call is answered, i.e. the receipt of &

answer message. |If the UMR |s generated by an event concernlng a supplementary s

values are denved from the exchange clock. This attribute includes year, month, day, hour, minute
and second and centisecond. For partial outputs the start date time is the end time when the previous

output was made.";

REGISTERED AS { ducAttribute 7};

9.2.4.8

Calling Party Number

callingPartyNumber ATTRIBUTE
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MATCHES FOR EQUALITY;

BEHAVIOUR

callingPartyNumberBehaviour BEHAVIOUR

DEFINED AS  “This attribute contains the telephone number of the calling party.

The calling party will, for non UPT calls be identical to the calling party user. For call type calls and
when subscribing to either MSN or DDI the information element indicates the screened and verified
number for transfer towards the called subscriber. This attribute contains the default number if the
exchange is requested to use that number for transfer towards the called subscriber. If the UMR is
generated due to an event concerning a supplementary service then this attribute contains the
telephone number of the subscriber that caused the event. It should be noted that in the case of
an exchange with a diverted call, the subscriber for which the UMR is generated is indicated by the
redirecting number.";;

REGISTERED AS { ducAttribute 8};

9.2

call

RE

9.2

bea

RE

9.2

ser

4,10 Bearer service
rerService ATTRIBUTE

S5ISTERED AS { ducAttribute 10};

411 Senvice User
iceUser ATTRIBUTE

4.9 Called Party Number

bdPartyNumber ATTRIBUTE
WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.CalledPartyNumber;
MATCHES FOR EQUALITY;
BEHAVIOUR
calledPartyNumberBehaviour BEHAVIOUR
DEFINED AS  “This attribute contains the telephone numberioef.the called subscribef if the
UMR is generated due to a call. If the UMR is generated~due to activation or invocation of the
diversion supplementary service, then attribute containsthe” telephone number of the diverted - to
number. In special cases this attribute may contain“the translated number. This| would be the
case when abbreviated dialling is used. ";;

5ISTERED AS { ducAttribute 9};

WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.BearerService;
MATCHES FOR EQUALITY;

BEHAVIOUR

bearerServiceBehaviour BEHAVIOUR

DEFINED AS " This\attribute contains the bearer capability information for a call or gn event
concerning a supplementary service.";;

WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.ServiceUser;
MATCHES FOR EQUALITY;

BEHAVIOUR

serviceUserBehaviour BEHAVIOUR

DEFINED AS “This attribute provides information of the party whose use of resources has been
accounted for. The information provided in this element is a pointer to the party number provided
elsewhere in the record. In the case where e.g. the UMR is generated on a transit exchange and no
calling party number is available, this element will indicate that the service user is unknown. ";;

REGISTERED AS { ducAttribute 11};
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9.2.4.12 Call identification Number

callldentificationNumber ATTRIBUTE
WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.CallldentificationNumber;
MATCHES FOR EQUALITY;
BEHAVIOUR
callldentificationNumberBehaviour BEHAVIOUR
DEFINED AS “An identification number that identifies the call. All records produced for the
same call have the same call identification number. With the call identification number it is possible
to link partial outputs, outputs due to supplementary services during the call and to discriminate
between simultaneous call establishments. It should be stressed that the call identification value only
has local (exchange) significance.";;

REGISTERED AS { ducAttribute 12};

9.2.4.13 Immediate notification

This attripute may be used to define the filter of an event forwarding discriminator.

immediateNotification ATTRIBUTE

VITH ATTRIBUTE SYNTAX
DavicUsageCMIPModuleV0.ImmediateNoatification;
MATCHES FOR EQUALITY;

BEHAVIOUR
immediateNotificationBehaviour BEHAVIOUR

DEFINED AS " This attribute shall contain an indication that the record requires immediate data
transfer to the OS. This standard does not specify,if this indication is due to a subscriber acon or
dontained in the user data. ";

REGISTERED AS { ducAttribute 13};

9.2.4.14 Network Release Cause

NetworkReleaseCause  ATTRIBUTE
VITH ATTRIBUTE SYNTAX
DavicUsageEMIPModuleV0.NetworkReleaseCause;
MATCHES FOR EQUALITY;
EHAVIOUR
auseBehayiour BEHAVIOUR
EFINED-AS " This attribute indicates the cause and location value for the termination of the
all. Therocation value shall indicate the origin of the cause value. Cause and location values can be
sed(for statistical purposes or for determining whether the subscriber should be charged| with call
ttempt charge or not. In the case this information is not included in the UMR it is assumed that the
call 1S successful.™,
REGISTERED AS { ducAttribute 14};

9.2.4.15 Personal User Identification

personalUserld ATTRIBUTE
WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.PersonalUserld;
MATCHES FOR EQUALITY;
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BEHAVIOUR

personalUserldBehaviour BEHAVIOUR

DEFINED AS " This element only has relevance when UPT calls are made. It is a network
requirement that the provided international personal User Identity is unique and verified by the
network.";;

REGISTERED AS { ducAttribute 15};

9.2.4.16 Partial Generation

partialGeneration ATTRIBUTE

WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.PartialGeneration;
——MAFCHESFOREQUALIA
BEHAVIOUR
partialGenerationBehaviour BEHAVIOUR
DEFINED AS  “This attribute is included if the UMR output is partial. Included in the plement is
a field indicating the reason for partial output and if the record is the last recard of a sefjuence of
partial records. This information element shall also contain a partial' record jumber, which
consecutively numbers the partial records in a specific call.";
REGISTERED AS { ducAttribute 16};

9.2(4.17 Charging Information

charginginformation ATTRIBUTE

WITH ATTRIBUTE SYNTAX
ASN1DAVICUsageMeteringCMIPModdle:Charginginformation;

MATCHES FOR EQUALITY;

BEHAVIOUR

charginglInformationBehaviour BEHAVIQUR

DEFINED AS " This attribute contains the Charging Information generated by an Ng which is

capable of charging. This information can either be passed on to the billing application|or in the case

where the NE calculates Charging Information for presentation to the user, this information can be

used to compare the values.generated by the off-line charging application. The attribute contains

both a call charge rate as\well as the number of call charge units.";

REGISTERED AS { ducAttribute 17},

9.2|4.18 Standard'Extensions

standardExtensions: ATTRIBUTE

WITHNATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.StandardExtensions;
MATCHES FOR EQUALITY;

BEHAVIOUR
standardExtensionBehaviour BEHAVIOUR
DEFINED AS " This field enables future standardized extensions of the notifications.";

REGISTERED AS { ducAttribute 18};

9.2.4.19 Record Extensions
recordExtensions ATTRIBUTE
WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleV0.RecordExtensions;
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MATCHES FOR EQUALITY;

BEHAVIOUR

recordExtensionBehaviour BEHAVIOUR

DEFINED AS " This field enables network operators and/ or manufacturers to add their own
extensions to the standard record definitions. This field contains a set of management extension as
defined in CCITT X.721.";

REGISTERED AS { ducAttribute 19};

9.2.4.20 Service Subscriber Id

serviceSubscriberld ATTRIBUTE
i‘/ITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleV0.ServiceSubscriberld;

ATCHES FOR EQUALITY;

EHAVIOUR

gerviceSubscriberldBehaviour BEHAVIOUR

IDEFINED AS “This attribute identifies the subscriber who is responsible/ for the $ervice
gubscription . This is the party that has overall financial responsible for that subscription ;
REGISTERED AS { ducAttribute 20},

9.24.21 STUId

sTUId ATTRIBUTE
VITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleV0.STUId;
MATCHES FOR EQUALITY;
EHAVIOUR
TUldBehaviour BEHAVIOUR
EFINED AS  “This attribute identifies the individual set top unit and must be unique #t least
ithin the scope of service and network praviders that access the information. ";
REGISTERED AS { ducAttribute 21};

9.2.4.22 STU Type

sTUTypg ATTRIBUTE

ITH ATTRIBUTE SYNTAX ASN1DAVICUsageMeteringCMIPModule.STUType;
ATCHES FOR EQUALITY;

EHAVIOUR
§TUTypeBehavious BEHAVIOUR
IDEFINED AS.\\“This attribute identifies the set top unit type. The type allows identification|of the
( ",

apabilitiesithat the set top unit possesses and may be used in billing and service selection.|";
REGISTERED AS_{ ducAttribute 22}

9.2.4.23 STU Version

sTUVersion ATTRIBUTE

WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleV0.STUVersion;

MATCHES FOR EQUALITY;

BEHAVIOUR

sTUVersionBehaviour BEHAVIOUR

DEFINED AS  “This attribute identifies the version of the software and hardware of the set top

unit. This information may be useful in interpreting the Usage Data received from the STU. ";
REGISTERED AS { ducAttribute 23};
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9.2.4.24 Service Provider Id
serviceProviderld ATTRIBUTE

WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.ServiceProviderld;
MATCHES FOR EQUALITY;

BEHAVIOUR

serviceProviderldBehaviour BEHAVIOUR

DEFINED AS  “This attribute identifies the provider of the application service. ";

REGISTERED AS { ducAttribute 24};

9.2.4.25 Network Provider Id

net

RE

9.2
app

RE

9.2

con

RE

yvorkProviderld ATTRIBUTE

5ISTERED AS { ducAttribute 25},

4.26 Application Type
icationType ATTRIBUTE

5ISTERED AS { ducAttribute 26};

4,27 Contentld
fentld ATTRIBUTE

5ISTERED AS { ducAttribute 27},

WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.NetworkProviderld;
MATCHES FOR EQUALITY;

BEHAVIOUR

networkProviderldBehaviour BEHAVIOUR

DEFINED AS  “This attribute identifies the provider of the delivery systemjservice. ";

WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleN0:ApplicationType;
MATCHES FOR EQUALITY;

BEHAVIOUR

applicationTypeBehaviour BEHAVIOUR

DEFINED AS “This attribute identifies the:application being used by the serevic
Valid values include video-on-demand and” pay per view. The valid value set will
capabilities of DAVIC are increased in.subsequent releases. ";

WITH ATTRIBUTE.SYNTAX DavicUsageCMIPModuleV0.Contentld;
MATCHES FOR EQUALITY;

BEHAVIOUR

contentldBehaviour BEHAVIOUR

DEFINERIAS  “This attribute identifies the application content that is provided to th
an integer that identfies i the content. *;

b consumer.
grow as the

e user. It is

9.2.4.28 Usage Event Information List

usageEventinformationList ATTRIBUTE

© ISO/IEC 1999 - All rights reserved

WITH ATTRIBUTE SYNTAX
DavicUsageCMIPModuleV0.UsageEventinformationList;
MATCHES FOR EQUALITY;
BEHAVIOUR
usageEventinformationListBehaviour BEHAVIOUR
DEFINED AS  “This attribute provides the details concerning the way the service wa;

s used by the

consumer. It is a complex attribute that specifies every event generated by the user; e.g. pausing,

rewinding stopping, and the associated duration of the event, if appropriate. ";
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REGISTERED AS { ducAttribute 28},

9.2.4.29 Service Release Cause Indication

serviceReleaseCauselndication ATTRIBUTE
WITH ATTRIBUTE SYNTAX
DavicUsageCMIPModuleVO0.ServiceReleaseCauselndication;
MATCHES FOR EQUALITY;

BEHAVIOUR
serviceReleaseCauselndicationBehaviour BEHAVIOUR
DEFINED AS “This attribute provides the cause for termination of the service. The value

specified allows indication that the underlying network service provider released the connection,

owavar datalle caoncarnina tha canica faor tha nahaunrle ralaaca ara nat cnacifiad -
eV e eSS coRce g He-CatSE1Te e e tworcreeasSeatre-Rot+Speecea—

REGISTERED AS { ducAttribute 29};

9.2.4.30 Data Generating Element Id

dataGengratingElementld ATTRIBUTE

VITH ATTRIBUTE SYNTAX

DavicUsageCMIPModuleVO0. DataGeneratingElementlid,;
MATCHES FOR EQUALITY;

BEHAVIOUR

dataGeneratingElementldBehaviour BEHAVIOUR

IDEFINED AS  “This attribute identifies the DAVIC Element.that generated the Usage Datg.”;
REGISTERED AS { ducAttribute 30};

9.2.4.31 Data Generating Element Type

dataGengratingElementType ATTRIBUTE
\VITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleV0.DataGeneratingElementType;
MATCHES FOR EQUALITY;
EHAVIOUR
ataGeneratingElementTypeBehaviour BEHAVIOUR
EFINED AS  “This attribute identifies the element type of the device that generated th¢ Usage
ata. E.g. STU type, servertype, switch type, etc.”
REGISTERED AS { ducAttribute' 31};

9.2.4.32 Data Validity

dataValidity ATTRIBUTE
ITHATTRIBUTE SYNTAX DavicUsageCMIPModuleV0.DataValidity;
ATEHES FOR EQUALITY;
EHAVIOUR
dataValidtyTypeBehaviour BEHAVIOUR
DEFINED AS “This attribute provides an indication whether or not the Usage Data being
provided is accurate. The data may be corrupted due to failures occurring in the DAVIC Element
during the service.”
REGISTERED AS { ducAttribute 32}

9.2.4.33 Service Consumer Id

serviceConsumerld ATTRIBUTE
WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.ServiceConsumerld;
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MATCHES FOR EQUALITY;

BEHAVIOUR

serviceConsumerldBehaviour BEHAVIOUR

DEFINED AS  “This attribute the actual user of the service. It need not be the subscriber. The

identifier may have been provided to the service provider by, for example, an electronic smart-card.”
REGISTERED AS { ducAttribute 33};

9.2.4.34 Quoted price

guotedPrice ATTRIBUTE
WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleV0.QuotedPrice;
MATCHES FOR EQUALITY;

DELIANZIAOLLD
DLTITAVIUUT\

guotedPriceBehaviour BEHAVIOUR
DEFINED AS  “This attribute contains the price that was quoted to the consumer for use of the
service. The price quote may have been made in advance, during or after the serviceg (e.g. advice of
charging). The quoted price is expected to be the maximum price the userwill pay. Discounts based
on total subsequent usage may reduce the actual amount the consumerwill be charggd.”
REGISTERED AS { ducAttribute 34};

9.2|4.35 Data Generating Element Correlation Key

dataGeneratingElementCorrelationKey ATTRIBUTE

WITH ATTRIBUTE SYNTAX
DavicUsageCMIPModuleV0.DataGeneratifigElementCorrelationKey;

MATCHES FOR EQUALITY;

BEHAVIOUR

dataGeneratingElementTypeBehaviour BEHAVIOUR

DEFINED AS “This attribute allows correlation of information generated in a single DAVIC

element.”

REGISTERED AS { ducAttribute 35};

9.2|14.36 Server Identification

seryerld ATTRIBUTE

WITH ATTRIBUTE'SYNTAX DavicUsageCMIPModuleVO0.Serverld;
MATCHES FOREQUALITY;

BEHAVIOUR

serverldBehaviour BEHAVIOUR

DEFINED'AS  “This attribute identifies the server that provided service to the consuiner.”
REGISTERED,AS { ducAttribute 36};

dataPriority ATTRIBUTE
WITH ATTRIBUTE SYNTAX DavicUsageCMIPModuleVO0.DataPriority;
MATCHES FOR EQUALITY;
BEHAVIOUR
dataPriorityBehaviour BEHAVIOUR

DEFINED AS  “This attribute specifies whether the data is required for real-time billing or not.”
REGISTERED AS { ducAttribute 37};
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9.2.5

9.25.1

Actions

Create File

createFile ACTION

REGISTERED AS { ducAction 1};

9.2.6

Unless otherwise stated, all notifications shall be sent via the M-EVENT-REPORT operation in confi

mode.

9.2.6.1
blocked

REGISTERED AS {ducNatification 1}

BEHAVIOUR
createFileBhv ~ BEHAVIOUR
DEFINED AS " Receipt of this action causes the creation of a file containing the concatenat

ed

content of the specified event records. If no paramters are specified in the action then the file is

created from all the records currently contained in the log. Optionally the action may specify

the

lowest record number that is to be contained in the file. For logs where the record number has
wrapped, the record time is used to determine that this has occured and the "wrapped" records shall
be included in the created file. The action argument may also specify that the records contained in

the 10g should be defeted upon SUCCESTUl creation of the Tiie.  The action reSponse contains
and size of the created file." ;

MODE CONFIRMED;
VITH INFORMATION SYNTAX ASN1DAVICUsageMeteringCMIPModule.CreateFileArgum
VITH REPLY SYNTAX ASN1DAVICUsageMeteringCMIPModule.CreateFileResponse;

Notifications

Blocked record Notification

RecordNotification NOTIFICATION
EHAVIOUR blockedRecordNotificationBehaviour

iEHAVIOUR DEFINED AS

‘This notification is emitted whenever one of the triggering events described in the objg
template occurs. The notification consists of a concatenation of the content of the usage
records currently containedin the blockGeneratingLog; i.e. the usage metering records wi
record overhead (Record Id, Managed Object Class and Instance and Logging Time).";;
VITH INFORMATIONISYNTAX

ASN1DAVICUsageMeteringCMIPModule. BlockedRecordInfo

the name

ent;

rmed

ct class
metering
thout the

9.2.6.2 | File)Creation Notification
fileCreationNatification NOTIEICATION
BEHAVIOUR
fileCreationNotificationBhv BEHAVIOUR

DEFINED AS " This notification is emitted whenever the fileGeneratingLog creates a new fil
order to let the managing system know that the file is available for retrieval.";;
WITH INFORMATION SYNTAX ASN1DAVICUsageMeteringCMIPModule.FileCreationinfo;

REGISTERED AS { ducNotification 2};

9.2.6.3

Delivery System Usage metering Record Notification

deliverySystemUsageMeteringRecordNotification ~ NOTIFICATION
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BEHAVIOUR

deliverySystemUsageMeteringRecordNotificationBehaviour BEHAVIOUR

ISO/IEC 16500-9:1999(E)

DEFINED AS  “This notification is issued to transmit a delivery system usage metering record.
The "immediate notification” may be used by the Call Forwarding Discriminator to select records
requiring real time handling by the OS.";;

WITH INFORMATION SYNTAX

ASN1DAVICUsageMeteringCMIPModule.DeliverySystemUsageRecord
AND ATTRIBUTE IDS

RE

9.2

ser

recordType
startTimeStamp

recordType
startTimeStamp

callinaPartvyNumber
~ 7

calledPartyNumber
bearerService
serviceUser
callldentificationNumber
immediateNotification
networkReleaseCause
networkProviderld

partialGeneration
usageGeneratingDavicElement
correlationKey
charginginformation
personalUserld

callDuration
standardExtensions
recordExtensions

5ISTERED AS {ducNotification 3};

iceUsageMeteringRecordNotification
BEHAVIOUR

AND ATTRIBUTE IDS

rallingDnrtyl\ll mber
calledPartyNumber
bearerService
serviceUser
callldentificationNumber
immediateNotification
networkReleaseCause
networkProviderld

partialGeneration
usageGeneratingDavicElement
correlationkKey
charginglnformation
personalUserld
callDuration
standardExtensions
recordExtensions

6.4  Service Usage metering Record Notification

NOTIFICATION

serviceUsageMeteringRecordNotificationBehaviour BEHAVIOUR

DEFINED:AS  “This notification is issued to transmit a service usage metering recorg
"immediate notification” may be used by the Call Forwarding Discriminator to select reqd
requiring real time handling by the OS.";;

WITH INFORMATION SYNTAX ASN1DAVICUsageMeteringCMIPModule.ServiceUsal

. The
ords

jeRecord

recordType
serviceSubscriberld
serviceConsumerld
sTUIld

sTUType
sTUVersion
serviceProviderld

applicationType
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recordType
serviceSubscriberld
serviceConsumerld
sTUId
sTUType
sTUVersion
serviceProviderld

applicationType
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