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Document Summary:
The evolution of wireless IP multimedia services is regarded to be at its inception. Many new services, which cannot now be imagined, will eventually evolve.   Only a few services have been identified.  Even fewer have been defined to the point that permits gleaning of charging information.  These limitations suggest that work on the “All IP service related charging” task will be mired in services that already exist in non-All IP systems.  

The methodology proposed here is intended to skirt these limitations and provide a vehicle to make this endeavour applicable to services not yet even imagined.  It does this by addressing a generic decomposition of the field collections of “Session Detail Records” (SDR), the successor to CDR.  Being generic, these fields will sustain value during the service evolution, by defining information in a way to be extrapolated beyond a specific service.




Specification(s) involved:
The new CB framework document (possibly numbered TS 32.105) and the new document on “All IP” detail records.

1. Introduction

A “set theoretic” methodology is recommended to create an inheritance hierarchy availing the compositional re-use and growth of generic charging information.  The purpose of this methodology is to conveniently permit the application of charging record parameter (or field or attribute or component) definitions to services not yet defined.

A set theoretic inheritance treats the creation of subsets by a process of successive refinement.  Refinements represent the addition of properties to which the set elements conform.  As more properties are imposed (successive refinement), the number of elements within a set cannot grow larger, but may become smaller. 

One can consider a relation on the successive refinement process.  The relation is termed “inheritance” and signifies a descendent (or child) will acquire all properties of an ascendant (or parent).  That is, a child set has all the properties of a parent set and, due to refinement, has additional properties.

It is also possible for a descendent to inherit properties from more than one ascendant.  In this case the descendant’s properties are the union of all ascendants properties, plus possibly additional properties.  The sequences of descendants, arising from inheriting properties, are termed an inheritance hierarchy.    

Confusion may result from using two types of sets in the above description.  In one universe is a set of properties.  The other universe is a set of elements to which the properties can be ascribed.  Properties are inherited.  The sets of elements, to which the properties apply, represent the ascendants and the descendants of the inheritance relation.  Note that because a one to one and onto relationship exists between the sets of properties and the sets of elements, the inheritance relation can be regarded as applying to the element sets or to the property sets.

2. Application of Set Theoretic Inheritance to Charging Information

Services have associated charging data parameters.  It is possible to view a service as an element and the associated set of charging data parameters (or set of data fields) as the set of properties for a service.  The set elements for this methodology are the possible types of services that require the charging field collections for billing and other “down stream” applications.

In this application, a service has an extended definition.  It is extended to permit services that may not be meaningful or practical.  Hence, there is no implementation requirement for this extended definition of a service.  The only requirement for a service is that it adheres to a set of charging data fields (properties).

Note that a service is neither a child nor a parent.  Parents and children are sets of services.  Also, services, being elements, may belong to a number of sets simultaneously.  The only membership requirement is that the service in question is to comply with all of the properties (session detail record fields) in question.  One expects that when there are fewer properties prescribed, then more services will belong to the set prescribed by the properties.  In the extreme, when no properties are prescribed, the set will contain all services; i.e., be the universe of services.

The utility of this concept is that one can invent service sets that have no immediate application, but contain charging fields that are likely to be used by descendent service sets that will be defined in the future and have practical applications.  These ascendant service sets are termed here as “generic” service sets. 

It is helpful to ascribe mnemonic names to service sets to convey meaning.  These names, being closely associated with a service(s) may create confusion between a service and the set of services.  It is therefore important to emphasise that these names represent a set of services, even if the set has one member.    
3. Informative Example

The first example is applied to two fields defined in TS 32.015.  The set of properties for the parent set (hypothetical name) is:  

Basic GPRS fields = {Record Type, Served IMSI, Served IMEI, Served MSISDN, MS Network Capability, System Type, Local Area Code, Routing Area, Cell Identifier, Record Sequence Number, Charging Characteristics, Node ID, CAMEL Information}

The refining properties of two descendants follow.  The total properties of the descendants represent the union of Basic GPRS fields and:

SGSN Mobile originated SMS refining fields = {Service Centre, Recording Entity, Event Time Stamp, Message Reference, SMS Result, Record Extensions, Destination Number}
GPRS SGSN PDP context refining fields  = {Network Initiated PDP Context, SGSN Address, Charging ID, GGSN Address Used, Access Point Name Network Identifier, APN Selection Mode, PDP Type, Served PDP Address, Record Opening Time, List of Traffic Data Volumes, Record Opening Time, Duration, SGSN Change, Cause for Record Closing, Diagnostics, Record Extensions, Local Record Sequence Number, Access Point Name Operator Identifier, RNC Unsent Downlink Volume}

In the above example, both children inherit the properties of the parent Basic GPRS. 

The inheritance relation naturally lends itself to a graphical representation.  Figure 1 shows an informative inheritance diagram.  Each box is intended to represent a set of elements (services) for which properties (sets of session detail record fields) are implied. The “TOP” of the diagram has no properties specified.  All services adhere to no properties and TOP represents the universe of services.  Observe that a child has one or more parents.  Hence the diagram is not a tree.

4. Procedural Suggestions

The potential way to begin this methodology is to conceive of the most basic information that may be useful in All IP Session Detail Record (SDR) fields; e.g., an IP address.  Groups of these fields will constitute the generic service set SDR fields. 

Another strategy is to establish the common SDR fields for services that already exist and/or potential services that are sufficiently understood to ascertain their fields.  These common fields may lead to generic service set SDR fields.


After establishing an assortment of generic service set SDR fields, inheritance should be applied to yield those service sets that are certain to be adopted in the All IP environment.

One possible manner of representing the inheritance relation is a diagram akin to Figure 1.  However, this diagram can quickly become unwieldy as the number of service sets grows.  An alternate inheritance representation is to identify the immediate ascendants (parents) of each descendant (child) with the refining properties.  A “properties of” and “union” operations can be used for this as:

SGSN Mobile originated SMS fields = “properties of” (Basic GPRS fields) “union” {Service Centre, Recording Entity, Event Time Stamp, Message Reference, SMS Result, Record Extensions, Destination Number}.

Modules of ASN.1 lend themselves to an inheritance representation.  The “import” statement can be used to identify the ascendants and their SDR fields.  Naturally, each module will need to export its SDR fields.  The set type and not modules have been used SDR definitions.  However, it is believed that modules can be used instead without significant extra effort.
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Figure 1.  Informative Example of 
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