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Introduction
This contribution defines problems and motivations, and proposes changes to accommodate these, for the TISPAN SuM Information Model (IM) TS 188 002-2 and the 3GPP SuM NRM (3GPP TS 32.172 Release 8) on which the TISPAN SuM IM extends.
The main motivations brought forward in the contribution are the following (section 1): 

· Evolve the main part of the model so that it becomes a generic model including also identities and relationships between service parameters. Currently identities and relationships between service parameters are not covered. Hence this will serve as a framework for standardized and vendor specific extensions, where the user/subscriber profiles for the various services are modeled consistently.

· Be able to connect the SuM model to CRM layer and other business layer logic. The current SuM model has an unrealistically simplistic view of this layer. We also have problems with that name-containment is used to create relationships, which does not provide the flexibility required for agile update of user profile data due to business decisions at post-provisioning time.
Main measures to achieve the objectives above:
· split the naming and the relationships, using name-containment only for object naming while realizing the class relationships with associations or aggregation (section 2)

· introduce generic classes for identities and more detailed service parameter modeling (section 3)
· support common global data values used by a large number of users/subscribers (section 3)
· make classes, non-essential for user profile, optional (section 3)

· offer connection points towards external business layer models, such as for the eTOM CRM layer (section 4)

yielding a generic model. In addition, introduce:

· guidelines for model extensions (section 9)

· guidelines for instantiation (section 10)

· example of connection to the TMF SID (section 11)

The above changes aim of carrying on with the concepts, use cases and requirements already existing in the latest version of the SuM requirements (TS 188 002-1), as well as minimizing the impact on existing implementations.

Also discussed in this document are TISPAN NGN (section 5 and 6) and 3GPP IMS (section 7) applied model extensions, as well as backward compatibility (section 8) as result of the changes.
1
Problems and motivations

The primary objective with the SuM information model, both in 3GPP and TISPAN (at  least this is WG8's view), is to offer a standardized model for user's service profile data for the various services in the network, especially with the purpose of provisioning. The notions of user and subscriber in the SuM model, together with the notions of offered and subscribed service, are built on this primary objective. WG8 places modeling of the eTOM Customer Relationship Management (CRM) layer outside of the scope of SuM in TISPAN. This is with the recognition of that other organizations model this area elaboratly, such as the TM Forum with its SID (GB922). Furthermore, WG8 recognizes operator's interest in connecting the CRM layer and other business layer logic with the service and resource layer related subscriber/user information contained in the SuM model. The current 3GPP SuM NRM Release 8 does not facilitate a standardized manner to allow such connection to an external model for support of the CRM layer or other business layer logic.
The current 3GPP SuM NRM Release 8 uses name-containment, rooted from ManagedElement, for creating relationships between SuM classes. This implies that a structure of object instances can only be changed from the leaf instances, or a sub-tree will have to be deleted and recreated in its entirety in order to relocate the sub-tree. In the business layer, including CRM, the product offering demands high flexibility in connecting with services and resources, due to business decisions that require restructuring in provisioning data at post-provisioning time. Therefore, the rigid structure from the use of name-containment in the SuM model is not suitable when connecting the SuM model with business layer logic.
Based on the interest of connecting the SuM model with the business layer, as well as the problems from using name-containment in this regard, WG8 proposes changes in order to facilitate loose coupling to external models. 
WG8 also realizes the need for offering a generic framework for supporting modeling of user profile data for other services than those that have standardized support in the current SuM model. Such support should be offered without necessarily including a detailed data model for the individual service in the SuM model. This is because new services are expected to steadily come along, and it may be outside SA5 and WG8's capacity, scope or wish to standardize a detailed data model for each of these services. A SuM model that would offer a generic framework for incorporation of new services would provide the following benefits: easier to obtain a common understanding between different parties (i.e. vendor (v) - operator (o), o-o, v-v) for model support of the service; and lower the costs for implementation of model support of the service. The current SuM IM offers such a framework to a certain extent. WG8 sees that certain aspects can be added to this framework, in particular, a generic pattern for modeling identities, and a generic pattern that supports modeling of structures of service parameters. Such an extension of the generic framework would also facilitate that the currently supported services could be modeled in a cleaner (less messy) manner, and of course an enhanced generic framework would also facilitate that new services for which SA5 or WG8 chooses to support with a detailed model in the SuM model would be more straight-forward to incorporate.
To further enhance the framework, applied model extension guidelines should be included. Also instantiation guidelines would further improve reader's understanding of the model.
2
Naming versus containment
The proposal is to use the name-containment relationship for naming purpose only, splitting the naming tree from the relationship tree. 
We let all SuM classes be name-contained directly under SubNetwork. Hence, a SubNetwork instance that name-contains SuM class object instances constitutes a namespace, and for an instantiated object model there may be one or more namespaces, where each object's name belongs to one namespace and one namespace only. SubNetwork may also be instantiated in a hierarchy of self-containment, hence obtaining a hierarchy of namespaces, if desirable (operator's choice).
For containment relationships, the proposal is to use bi-directional aggregation (hollow diamond) to replace the name-containment. For these containment relationships, we introduce the stereotype contains. We give contains the following definition:

"The contains relationship stereotype involves that the aggregated class is contained by the aggregation class. When composition (filled diamond) is used, this implies that a contained object cannot exist without the container object. When simple aggregation (hollow diamond) is used, this implies that the contained object can exist also without a container object as long as the multiplicity allows it."
For these bi-directional aggregation relationships, an attribute is needed in each of the two end-point classes to support the relationship, and to introduce such an attribute on ManagedElement level, this class is subclassed into SuMManagedElement.

These changes are depicted in the following two figures including the classes of the main structure Figure A.1 of the SuM IM TS. The same type of changes will apply to extensions to this main structure by applied models for specific services. 
This solution also addresses the concerns raised by 188 002-2 Annex B regarding use of  ManagedElement. Annex B raises the issue that ManagedElement carries physical semantics that may be inappropriate for SuM. When we now eliminate ManagedElement from the naming path and replace the composition type of relationship with looser aggregation, we remove the strong physical belonging of the SuM classes to physicalities of ManagedElement. In section 3 of this document, ManagedElement has also been made optional, so that this class may even be excluded from an implementation altogether.
NOTE: The pictures are further modified as result of further discussion in sub-sequent sections below.
[image: image1.emf]This proxy class represents 

the following IOCs:

ServiceProviderFunction

SubscriptionFunction

SuMSubscriberProfile

SuMUser

SuMService

SuMSubscribedService

SuMServiceProfile

SuMManagedElement

<<InformationObjectClass>>

SuMIOCs

<<ProxyClass>>

ManagedElement

(from 132 622)

<<InformationObjectClass>>

SubNetwork

(from 132 622)

<<InformationObjectClass>>

0..n

1

<<names>>

0..n

1

1

0..n

<<names>>

1

0..n

0..n

0..1

<<names>>

0..n

0..1

 
Figure 1: Class diagram showing naming tree for class object instances
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Figure 2: Relationship diagram, without any naming
3
Generic model

The following is a proposal for discussion for an updated generic model for the SuM IM, from where we derive applied models supporting the specific services. Specific text for the SuM IM document remains to be developed. The diagrams presented in the following reflects the proposal.
· The generic model applies the changes to naming and relationship types as described in section 2.

· Introduce an SuMIdentity class from where we let all user related identity classes be derived.
· Introduce an SuMServiceParameters class from where we let all classes containing service parameters other than identities be derived, except the classes of offered service, subscribed service and service profile.

· Introduce support qualifier for the IOCs and let the classes SuMManagedElement, SuMSubNetwork, ServiceProviderFunction, SubscriptionFunction, SuMSubscriberProfile, SuMUser, SuMService and SuMSubscribedService have support qualifier value 'optional', while let SuMServiceProfile, SuMServiceParameters and SuMIdentity have support qualifier value 'mandatory'. A rational for this is that an implementation shall be allowed to support only the classes necessary for provisioning of user's service profile data (which are the mandatory ones). Another rational is that an imlementation shall be allowed to use an external model instead of the classes now being made optional.

· Introduce the concept of a generic relationship in the generic model. Then in the applied model, specific relationships between subclasses of the endpoints of the generic relationship can be created as relevant. We define the the generic relationship in terms of a UML stereotype with the following definition: 

"The genericRelationship relationship stereotype allows for definition of a specific relationship of UML type; association, aggregation or composition, between specialized classes of the relationship endpoints. A specific relationship of such can then be said to be defined within the framework provided by the relationship of stereotype genericRelationship and its endpoints."

There is no relationship attribute introduced for this generic relationship. Relationship attributes will be only introduced in the applied model classes as appropriate. 

The application of this stereotype in the generic model means in terms of conformity that an applied model conforms to the generic model when specifying relationships between the two end-point's subclasses, or the contrary, an applied model would not conform to the generic model if a relationship of the applied model is not covered by the generic model. In this manner, the generic relationship is used with the purpose of conforming to a certain model structure. The flexibility given within the frames of this relationship provides for accommodating requirements for all services (services with standardized or non-standardized applied model).
· Global data should be covered by the generic model. With global data, we mean here data that is has a common value for multiple or all subscribers/users, and by nature, changes rarely. For example in the IMSServiceProfile there are several attributes specifying charging addresses, which in practical systems are the same for thousands of users. Therefore only a few sets of charging addresses can be defined and stored as entities, to which the various user's profiles make a reference.

A proposal is to use SuMServiceParameters in the way explained lowest in the diagram below.
· Introduce connection point relationships as described in section 4.

· We place the generic model in a normative annex of the TISPAN SuM IM specification, in order to easily facilitate that 3GPP SA5 can become owner whereupon only small changes are needed in the TISPAN SuM IM document. In the SA5 specification, the new generic model would take over as the first (main) relationship diagram in the specification (of course to SA5 to decide). 
The following figures show the relationships, inheritance and naming tree of the generic model. 
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2) By direct association to a SuMServiceParameters subclass of which the gobal data is an attribute.


Figure 3: 
Generic model ─ relationship diagram. 
NOTE: The connection points to external information models are not included in this figure ─ for these see Annex X.
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Figure 4: Generic model ─ inheritance diagram
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Figure 5: Generic model ─ naming tree for class object instances
4
Connection points to external models
To minimize the changes to the existing SuM IM, the approach we take for creating external connection points is creating a layer with these connection points within the generic model where the only change is introduction of relationship for external connections.
The following text (succeeding to the current paragraph) is proposed to be inserted in the SuM IM specification. Furthermore, the text is proposed as a normative annex, in order to easily facilitate that that 3GPP SA5 can become owner whereupon only small changes are needed in the TISPAN SuM IM document. In the SA5 specification, the new generic model would take over as the first (main) relationship diagram in the specification (of course to SA5 to decide).
------Text for the SuM IM document-----

Annex X Connection points to external information models
Definition
A connection point as defined herein consists of: a class; a relationship for external connection being UML association or aggregation; and a description of the feature exposed by the class through the relationship.
Within the connection point class, the relationship for external connection has stereotype extSuMConnection which is represented with an attribute defined as a list of elements, each element for one type of relationship, and the element being a structure consisting of the two values: name of specific relationship; list with names of connected objects in far end of that particular relationship.
There are three possible approaches for the SuM IM to connect to an external model through a connection point, defined in the following where we use Ccp to denote connection point class of the SuM IM and Ce to denote class of the external model:

i) Invasive coupling: Ccp is put in the place of Ce. In this case, the relationship for external connections is used for the other relationships of Ce to other external classes as per the external model. This coupling is relevant when Ccp and Ce cover the same realm while the SuM IM provides a more elaborate modeling of the realm than the external model.
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Figure n: Invasive coupling, where Ccp takes over for a class of the external model
ii) Submissive coupling: Ce is put in the place of Ccp. In this case, Ce gets the same connections to classes of the SuM IM as Ccp. Because Ccp is replaced, its relationship for external connections is not utilized; instead, Ce must have the capability to connect to the classes of the SuM IM. This coupling is relevant when Ccp and Ce cover the same realm while the external model provides a more elaborate modeling of the realm than the SuM IM.
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Figure n+1: Submissive coupling, where a class of the external model takes over for a Ccp
iii) Conservative coupling: Ce connects to Ccp. This coupling is relevant when the Ce and the Ccp cover different realms and are suitable for inter-connection.
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Figure n+2: Conservative coupling, where both Ccp and Ce are maintained
Connection points for the SuM IM

The connection points of the SuM IM are the following:

· ConnectionPoint_Identity
Class: SuMIdentity 
Exposed feature: Identity utilized by a user —being a machine or person— or equipment associated with the user.

· ConnectionPoint_ServiceProfile
Class: SuMServiceProfile
Exposed feature: Parameters used for service execution. These may be in a structure of contained or related classes.
· ConnectionPoint_OfferedService
Class: SuMService
Exposed feature: Representation of the offering  of a service and, together with contained classes, specification of the service in terms of a set of parameters. An external model can associate to this offering of service providing other aspects outside the realm of SuM.
· ConnectionPoint_SubscribedService
Class: SuMSubscribedService
Exposed feature: Representation of a subscribed service designated to a subscriber. Together with contained classes, it comprises a set of service parameters.
· ConnectionPoint_User
Class: SuMUser
Exposed feature: Representation of a user of services. A user can use multiple services. A user may use multiple identities for the same service.
· ConnectionPoint_Subscriber
Class: SuMSubscriberProfile
Exposed feature: Representation of a subscriber of services. A subscriber can administer multiple users of services.
The connection points above are shown as part of the generic model in the relationship diagram below.
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Figure n+3: Generic model with connection points ─ relationship diagram
------End of text for the SuM IM document-----

5
Specialization of service parameter values (in TISPAN)
For the following discussion, please beware that the changes to naming and relationship types as described in section 2 apply.

For the classes SuMService, SuMSubscribedService and SuMServiceProfile of the current 3GPP/TISPAN model, the 3GPP sub-classes for a certain type of service contain the same parameters in all the three respective sub-classes. The idea from 3GPP regarding the usage of these classes is that parameter values of the service object can be specialized in subscribed service object and further specialized in the service profile object. 

In order to follow this principle of specialization of service parameter values, we propose to extend the old model with introducing class relationships from a number of NGN specific classes currently contained under only one of the three branches SuMService, SuMSubscribedService or SuMServiceProfile, to also the other two branches. Specifically, the proposal is to introduce the following relationships:
· containment of CommonServiceProfile from SuMService and SuMSubscribedService

· containment of NgnNetworkAccessSubProfile from NgnNetworkAccess and NgnSubscribedNetworkAccess 

· containment of UserServiceInstance from ApplicationService, SubscribedApplicationService, IMSService and IMSSubscribedService
· containment of NgnLogicalAccess and NgnPhysicalAccess from NgnNetworkAccess and NgnNetworkAccessProfile
6
Resulting NGN applied model extensions (in TISPAN)
The changes in the sections above result in the following applied model for the NGN specific parts of the SuM IM, depicted in a relationship diagram and an inheritance diagram. We note that the class object instance naming is given by the generic model for all classes except SuMSubscribedServiceGroup.
The following diagrams are proposed to be inserted in the SuM IM document. Corresponding updates of IOC definitions remain to be developed.
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Figure 6: Applied model for NGN specific extensions of the SuM IM ─ inheritance diagram
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Figure 7: Applied model for NGN specific extensions of the SuM IM ─ relationship diagram
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Figure 8: 
Applied model for NGN specific extensions of the SuM IM ─ naming tree
NOTE: The naming for the other NGN specific classes is given by inheritance from the generic model

7
Resulting IMS applied model extensions (in 3GPP)
The following diagrams show an applied model for the IMS specific model parts based on the new generic model, structured into relationship, inheritance and naming tree diagrams. This would be specified by the 3GPP SuM NRM.
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Figure 9: Applied model of IMS identities ─ relationship diagram
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Figure 10: Applied model of IMS identities ─ inheritance diagram
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Figure 11: Applied model of IMS identities ─ naming tree
NOTE: The naming for the other IMS specific classes is given by inheritance from the generic model
8
Backwards compatibiliy

As a result of these changes to the SuM IM, backward compatibility to the previous release of the SuM IM is retained in the class relationships, attributes, and names of classes, of an instantiated model. In particular, we note that the generic model does not modify the classes of the previous release of the SuM IM, other than changes in the types of relationships and introduction of new relationships.

An implementation not supporting the optional classes looses an element of backward compatibility

The names of object instances are changed by the new name-containment tree.
9
Guidelines for applied model extensions

The proposal is to introduce guidelines for standardized and non-standardized (e.g. vendor specific) model extensions for new services in a normative annex. Normative in this sense means an implementation claiming compliance to the standard shall follow these guidelines for any model extensions.

Placing these guidelines in a normative annex, facilitates also that 3GPP SA5 can become owner whereupon only small changes are needed in the TISPAN SuM IM document.

The guidelines should (at least) cover the following points:

· New identities should be placed in sub-classes of SuMIdentity

· New service parameters should be placed in sub-classes of either SuMServiceParameters or SuMService, SuMSubscribedService and SuMServiceProfile

· The principle of attribute value specialization should be applied

· Global data; when is it relevant, how to model
10
Guidelines for instantiation

In order to bring about a better understanding for the functioning of the SuM IM, guidelines for instantiation, including instantiation examples, are proposed to be included as an informative annex of the specification, preferably in the 3GPP SuM NRM specification.

11
Connection to the SID

This is to illustrate an appropriate connection to the TMF SID (GB922) release 8. This illustrates an example of employing the connection points and as such should be informative (as opposed to normative).
The proposal is to place this example in an informative annex, in order to easily facilitate that that 3GPP SA5 can become owner whereupon only small changes are needed in the TISPAN SuM IM document. 
The following text is proposed for the informative annex:

------Text for the SuM IM document-----

In the following is shown a possible way to connect the two information models of the SuM IM and the TMF SID [ref]. Connection points of the SuM IM (see Annex X "Connection points to external information models") are employed to facilitate this connection.
	Connection

[connection point;
approach;
involved entities (SuM IM / SID)]
	Comment

	(1) ConnectionPoint_Identity;
invasive coupling; 
SuMIdentity / LogicalResource
	SuMIdentity is put in the place of LogicalResource. The extSuMConnection relationship is used for the connections between LogicalResource and the other SID classes, towards product, user and subscriber related modeling.

	(2) ConnectionPoint_ServiceProfile; invasive coupling;
SuMServiceProfile /  ServiceCharacteristicValue
	SuMServiceProfile of the SuM IM is put in the place of ServiceCharacteristicValue of the SID. The extSuMConnection relationship is used for the connections between ServiceCharacteristicValue and the other SID classes.

	(3) ConnectionPoint_SubscribedService;
submissive coupling;
SuMSubscribedService / Service
	Service of the SID is put in place of SuMSubscribedService of the SuM IM.


The above connection between the SuM IM and the SID is depicted in the following diagram.
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Figure m: Connected model of the SuM IM and TMF SID ─ relationship diagram
In the connected model above, the connection points ConnectionPoint_OfferedService, ConnectionPoint_User and ConnectionPoint_Subscriber are not employed.
ConnectionPoint_ OfferedService is not used, because the employment of ConnectionPoint_SubscribedService makes the SuMService class of ConnectionPoint_OfferedService fall outside a connected model. The SID ABE ServiceSpecification serves the function of SuMService.
ConnectionPoint_User is not used, because the employment of ConnectionPoint_Identity makes the SuMUser class of ConnectionPoint_User fall outside a connected model. The function of a user is modeled within the SID.
ConnectionPoint_Subscriber is not used, because the employment of ConnectionPoint_SubscribedService and ConnectionPoint_User makes the SuMSubscriberProfile class of ConnectionPoint_Subscriber fall outside a connected model. The function of a subscriber is modeled within the SID.
------End of text for the SuM IM document-----
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