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INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of the Recommendation development process.


As of the date of approval of this Recommendation, ITU had not received notice of intellectual property, protected by patents, which may be required to implement this Recommendation. However, implementers are cautioned that this may not represent the latest information and are therefore strongly urged to consult the TSB patent database at http://www.itu.int/ITU-T/ipr/.


(  ITU  2008

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior written permission of ITU.


CONTENTS



Page

1
Scope

1

2
References

1

3
Definitions

2

3.1
Terms defined elsewhere

2

3.2
Terms defined in this Recommendation

2

4
Abbreviations

3

5
Conventions

4

6
Requirements for methodology and notational support

4

7
Methodology

5

7.1
General considerations

5

7.2
Application and structure of the methodology

5

7.3
Detailed methodology

5

8
Management interface specifications

7

9
Traceability in MISM process

8

10
Documentation structure

8

Annex A – Requirements

9

A.1
Conventions

9

A.2
Requirements template

11

Annex B – Analysis

15

B.1
Conventions

16

B.2
Analysis template

17

Annex C – MISM UML repertoire

27

C.1
Introduction

27

C.2
Basic model elements

27

C.3
Entity stereotypes

29

C.4
Association stereotypes

34

C.5
Visibility

37

C.6
Association classes

38

C.7
Abstract class

39

Annex D – Design

40

Appendix I – Requirements example

40

I.1

Concepts and background

40

I.2

Requirements

40

Appendix II – Analysis example

43

II.1
Concepts and background

43

II.2
Information object classes

43

II.3
Interface definition

49


Page


Appendix III – Comparison with ITU-T Rec. Z.601

52

Appendix IV – Issues for further study

53

IV.1
SOA

53

IV.2
UML

53

IV.3
Visibility

53

IV.4
Type definitions

53

Bibliography

54

ITU-T Recommendation M.3020


Management interface specification methodology

1
Scope


This Recommendation describes the management interface specification methodology (MISM). It describes the process to derive machine-machine interface specifications based on user requirements, analysis and design (RAD). Guidelines are given on RAD using unified modelling language (UML) notation; however, other interface specification techniques are not precluded. The guidelines for using UML are described in this Recommendation. An interface specification addresses management service(s) defined in [ITU-T M.3200] and/or supporting the management processes defined in ITU-T Recs M.3050.x series. Such a specification may support part of or one or more management services. The management services comprise of management functions. These functions may reference those defined in [ITU-T M.3400] or the processes defined in ITU-T Recs M.3050.x series, specialized to suit a specific managed area or new functions may be identified as appropriate.


The methodology is applicable to both the traditional manager/agent style of management interfaces [ITU-T M.3010] and the SOA principles adopted for the management architecture of next generation networks [ITU-T M.3060]. 

2
References


The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published. The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.


[ITU-T M.3010]
ITU-T Recommendation M.3010 (2000), Principles for a telecommunications management network.

[ITU-T M.3050.x]
ITU-T Recommendation M.3050.x (2007), enhanced Telecom Operations Map (eTOM).

[ITU-T M.3060]
ITU-T Recommendation M.3060/Y.2401 (2006), Principles for the management of next generation networks.


[ITU-T M.3200]
ITU-T Recommendation M.3200 (1997), TMN management services and telecommunications managed areas: Overview.

[ITU-T M.3400]
ITU-T Recommendation M.3400 (2000), TMN management functions.

[ITU-T Q.812]

ITU-T Recommendation Q.812 (2004), Upper layer protocol profiles for the Q and X interfaces.

[ITU-T X.680]

ITU-T Recommendation X.680 (2002) | ISO/IEC 8824-1:2002, Information technology – Abstract syntax Notation One (ASN.1): Specification of basic notation.


[ITU-T X.722]

ITU-T Recommendation X.722 (1992) | ISO/IEC 10165-4:1992, Information technology – Open Systems Interconnection – Structure of management information: Guidelines for the definition of managed objects.

[ITU-T Z.100]

ITU-T Recommendation Z.100 (2007), Specification and Description Language.

[OMG UML]

OMG: Unified Modelling Language Specification, Version 1.5.



A list of non-normative references can be found in the Bibliography.


3
Definitions


3.1
Terms defined elsewhere 


This Recommendation uses the following terms from [ITU-T M.3010]:


–
user;

–
management service;

–
management function set.

This Recommendation uses the following terms from [OMG UML]:


–
activity diagram; 

–
actor;

–
association;

–
class;

–
class diagram;

–
classifier;

–
collaboration diagram;

–
composition;

–
modelElement;

–
sequence diagram;

–
state diagram;

–
stereotype;

–
use case.

This Recommendation uses the following term from [ITU-T M.3060]:


–
reference point.

3.2
Terms defined in this Recommendation


This Recommendation defines the following terms:


3.2.1
agent: Encapsulates a well-defined subset of management functionality. It interacts with Managers using a management interface. From the manager's perspective, the agent behaviour is only visible via the management interface.


NOTE – Considered equivalent to IRPAgent [b-3GPP TS 32.150].

3.2.2
information object class: Describes the information that can be passed/used in management interfaces and is modelled using the stereotype "Class" in the UML meta-model. For a formal definition of information object class and its structure of specification, see Annex B.

3.2.3
information type: Specification of the type of input parameters of operations.

3.2.4
information service: Describes the information related to the entities (either network resources or support objects) to be managed and the way that the information may be managed for a certain functional area. Information services are defined for all IRPs.


NOTE – Considered identical to the definition of information service found in [b-3GPP TS 32.150].

3.2.5
integration reference point: An architectural concept that is described by a set of specifications for the definition of a certain aspect of the Itf-N, comprising a requirements specification, an information service specification, and one or more solution set specifications.

NOTE – Considered identical to the definition of IRP found in [b-3GPP TS 32.150].


3.2.6
manager: Models a user of agent(s) and it interacts directly with the agent(s) using management interfaces.

Since the manager represents an agent user, it gives a clear picture of what the agent is supposed to do. From the agent perspective, the manager behaviour is only visible via the management interface.

NOTE – Considered equivalent to IRPManager [b-3GPP TS 32.150].

3.2.7
management goals: High-level objectives of a user in performing management activities.

3.2.8
management interface: The realization of management capabilities between a manager and an agent, allowing a single manager to use multiple agents and a single agent to support multiple managers.

NOTE –Q, C2B/B2B and Itf-N (3GPP) are examples of management interfaces.


3.2.9
management role: Defines the activities that are expected of the operational staff or systems that perform telecommunications management. Management roles are defined independent of other components, i.e., telecommunications resources and management functions.

3.2.10
management scenario: A management scenario is an example of management interactions from a management service.


3.2.11
matching information: Specification of the type of a parameter (possibly reference to IOC or attribute of IOC).

3.2.12
protocol-neutral specification: Defines the management interfaces in support of management capabilities without concern for the protocol and information representation implied or required by, e.g., CORBA and XML.

3.2.13
protocol-specific specification: Defines the management interfaces in support of management capabilities for one specific choice of management technology (e.g., CORBA).

NOTE – Considered equivalent to solution set [b-3GPP TS 32.150].

3.2.14
telecommunications resources: Telecommunications resources are physical or logical entities requiring management, using management services.


4
Abbreviations


This Recommendation uses the following abbreviations:


3GPP
3rd Generation Partnership Project


ADM
Administrative (usage: requirements category)

ASN.1
Abstract Syntax Notation One


CM
Conditional-Mandatory

CO
Conditional-Optional


CON
Conceptual (usage: requirements category)

CORBA
Common Object Request Broker Architecture


FUN
Functional (usage: requirements category)

GDMO
Guidelines for the Definition of Managed Objects

IDL
Interface Definition Language


IOC
Information Object Class


IRP
Integration Reference Point


IS
Information Service


MISM
Management Interface Specification Methodology


NA
Not Applicable


NE
Network Element


NON
Non-functional (usage: requirements category)

OMG
Object Management Group


OO
Object Oriented


OSI
Open Systems Interconnection


SDL
Specification and Description Language


SOA
Service Oriented Architecture



SS
Solution Set


TS
Technical Specification


UML
Unified Modelling Language


XML
extensible Markup Language


5
Conventions


Clause A.1 contains conventions applicable to the requirements phase.


Clause B.1 contains conventions applicable to the analysis phase.


6
Requirements for methodology and notational support


In developing the methodology and choosing a notation, the following requirements apply: 


1)
The methodology, including the choice of notation, shall support the capture of all the relevant requirements of the problem space, namely telecommunications management.


2)
The methodology facilitates the production of requirements, its corresponding Analysis|Information Services  and their corresponding Design Specifications|Solution Sets.

3)
The notation shall facilitate unambiguous generation of the specification in the target management protocol profile. The methodology does not address possible choices of protocol services (e.g., CORBA Security Service).



NOTE – Management protocols applicable for SG 4 use are specified in [ITU-T Q.812].


4)
The methodology shall allow specification of mandatory and optional items in all three phases.  It also specifies the relation of mandatory|optional items between the three phases.  


5)
It should be possible to generate, from the protocol-neutral specification (Analysis|IS), interoperable language specific definitions, i.e., Design|SS (for example UML to IDL, UML to GDMO/ASN.1).


7
Methodology


7.1
General considerations


The purpose of this methodology is to provide a description of the processes leading towards the definition of machine-machine management interfaces.

7.2
Application and structure of the methodology


The management interface specification methodology (MISM) specifies a three-phase process with features that allow traceability across the three phases. The three phases apply industry-accepted techniques using object oriented analysis and design principles. The three phases are requirements, analysis and design. The techniques should allow the use or development of commercially available support tools. Different techniques may be used for the phases depending on the nature of the problem.


7.3
Detailed methodology


7.3.1
General

The requirements and analysis phases produce UML specifications. The design phase uses network management paradigm specific notation. The outputs of the 3 phases are:


–
Requirements phase – Requirements.


–
Analysis phase – Implementation independent specification.


–
Design phase – Technology specific specification.


Initially, the design phase will be developed using a manual or customized approach. When interoperable protocol specific definition can be generated by tools, then UML notation can be applied to the design phase. 


The subclauses below describe the three phases.


7.3.2
Requirements


The requirements for the problem being solved fall into two classes. The first class of requirements is referenced here as business requirements. A subject matter expert on the topic shall be able to determine that the requirements adequately represent the needs of the management problem being solved. The second class is referred to as specification requirements. These requirements shall provide sufficient details so that the interface definition in the analysis and design phases can be developed. As final interface definitions must be traceable to the requirements, it may be necessary to have interaction between the three phases. Any ambiguity in the requirements will have to be resolved by this interaction to assure that an implementable specification can be developed.


Human-computer interface data are specified in the second class of requirements. These require​ments may have great impact on concepts and data designed in the subsequent phases. For more detail, see Appendix III of this Recommendation, and see the M.1400 series Recommendations on data design for human-computer interfaces.

[ED NOTE: Subject to review with 3GPP SA5]

Different techniques may be used to specify the two classes of requirement. Irrespective of the technique, the readability of the requirements is critical. The requirements themselves are not required to be in a machine-readable notation as long as readability and traceability are possible. Enumerating requirements is the recommended solution to delineate the different requirements for traceability.


The requirements phase includes identifying aspects such as security policy, scope of the problem domain in terms of the applications, resources, and roles assumed by the resources. The requirements specify roles, responsibilities, and the relationships between the constituent entities for the problem space. Different techniques including textual representation may be used to specify the business level requirements. In order to facilitate traceability of these requirements to the design and implementation phases, enumerating requirements is recommended.


The problem must be bounded with a specific scope. One way to determine the scope is by using the management services identified in [ITU-T M.3200] and function sets identified in [ITU‑T M.3400]. Requirements are specified using the resources being managed and management functions. An alternative to the management services approach is described in [ITU-T M.3050.x] "enhanced Telecom Operations Map (eTOM)" which provides a business process based approach.


The relationship between the M.3200 and M.3050 approaches is described in [ITU-T M.3050.x].


Management functions must be grouped and supported within applications that address specific business needs, so the linkage between the eTOM processes, the M.3200 management services, the M.3400 management function sets and management functions is important to assist in making this grouping clear and effective. Augmenting [ITU-T M.3400] may be required in order to meet the business requirements of the problem.


UML use cases and scenarios should be used to interact with subject matter experts in capturing the business level requirements. The requirements should also identify the failure conditions visible to the business process.


NOTE – It is not required that every requirement be expressed as a use case. 


The requirements produced must be complete and detailed. The recursive nature of the methodology is used to achieve this completeness. The completeness of the requirements (clear and well-documented) drives the analysis and design phases. 


Guidelines and template for requirement structure and identification are described in clause A.1.2.

Use cases are goals that are fulfilled through a sequence of steps. Each step can be considered as a sub-goal of the use case. As such each step represents either another use case (subordinate use case) or an autonomous action that is at the lowest level of the case decomposition.


Guidelines and template for use cases are described in clause A.1.2.

An example requirements definition is available in Appendix I. 


7.3.3
Analysis


In the analysis phase, the requirements are used to identify the interacting entities, their properties and the relationships among them. This allows the interfaces offered by the entities to be defined. In the UML notation, these entities become classes. The class descriptions along with the interfaces exposed should be traceable to the requirements. The relationship among the classes, defined in the analysis specification, and the classes in the design specification is not necessarily one to one.

This phase should take into account the needs of human-computer interface data (i.e. the information model must contain sufficient information that designs can be developed based on the analysis results).

[ED NOTE: Subject to review with 3GPP SA5]

This Recommendation gives high-level guidance on the use of UML notation to support management interface specification; however SDL [ITU-T Z.100] might be used to augment the UML definitions.


The analysis phase should be independent of design constraints. For example, the analysis may be documented using OO principles even though the design may use a non-object oriented technology. The information specified in the analysis phase includes class descriptions, data definitions, class relationships, interaction diagrams (sequence diagrams and/or collaboration diagrams), state transition diagrams and activity diagrams. The class definitions include specification of operations, notifications, attributes and behaviour captured as notes or textual description.


Protocol-neutral common management services (if available) – or other existing services – should be reused during the analysis phase in order to support management interface harmonization.


Guidelines and template for use cases are described in Annex B.

7.3.4
Design


7.3.4.1
General

In the design phase, an implementable interoperable interface specification is produced. This will involve the selection of a target specification language. The design phase specifications are dependent on the specific management paradigm (e.g., IDL for CORBA interfaces).

This phase distinguishes three kinds of specifications of data: paradigm (e.g. XML) dependent design of data to be communicated across multiple interfaces (e.g. fault and performance), messages (e.g. alarm report) to be communicated over each individual interface, and encoding method of the data (e.g. compressed XML) consistent with a particular paradigm.

[ED NOTE: Subject to review with 3GPP SA5]

The selection of a specific management paradigm is addressed in other ITU-T Recommendations. An overview is provided in the following subclauses.


In the design phase, it is recommended that the UML descriptions from the requirements and analysis phases be referenced to augment behavioural specification. For example, behaviour definition of GDMO can reference state charts, sequence diagrams and class definition in the analysis phase. If required, additional UML diagrams describing interactions between entities, corresponding to specific protocol paradigms, may be included.

As additional paradigms are adopted for use by management, the notations/languages defined by these paradigms will be used.


7.3.4.2
CORBA


In the context of CORBA based management, the information model is defined using IDL.


7.3.4.3
GDMO


In the context of the paradigm based on OSI Systems Management [ITU-T X.722], the design specification is the information model specification using GDMO templates for managed object classes, attributes, behaviour, notifications, actions, naming instances of the class, and error/exception specifications. The syntax of the information is specified using ASN.1 notation [ITU-T X.680]. 


In GDMO, the object class hierarchy specifies the properties of the object classes that are needed for management. Extensive use of inheritance (super and subclasses) is needed to benefit the most from the reuse of specifications. The object classes are specified using the templates from [ITU‑T X.722]. The templates defining the information model should be registered (according to the rules of [ITU-T X.722]) with a value for the ASN.1 object identifier. For those object classes that are already specified in other ITU-T Recommendations and ISO standards, only a reference to the particular Recommendation and object class is needed. Naming is not a part, nor the purpose, of the object class hierarchy.


7.3.4.4
XML


For further study.


8
Management interface specifications


A management interface specification includes the requirements, analysis and design specifications discussed in clause 7. A structure for specifying these specifications is provided in Annexes A, B and C. 


These techniques and supporting notations are also applicable when designing a system to the management interface specifications, even though system design is not considered as part of the ITU-T management Recommendations. They assist in describing how the interface specifications are applied in managing the resources within a system such as an NE.


9
Traceability in MISM process 


In order to achieve traceability between requirements, analysis and design, it is necessary that appropriate identification be assigned. Traceability is supported through references between entities specified within each phase and between phases. Traceability is from design|solution set to analysis|information services and from analysis|information services to requirements. Traceability is further applicable between artifacts of the requirements specification and between artifacts of the analysis|information service, e.g., between use cases and textual requirements. Requirements should be identified as described in clause 7.3.2. The analysis phase output specifies for the various use cases further detailed information requirements. The design phase should point to the various diagrams and text in the analysis phase output. The pointer may be in terms of a reference to the appropriate sections.


Traceability from the design phase to subject matter level requirements is usually indirect. This is required because the output of the phases is defined to different level of details.


Guidelines for traceability between the requirements phase and the analysis phase are described in Annex B.


The following mechanism for traceability with requirements (etc.) specified in other documents (possibly not following the advocated identification schema) is recommended: 



forum/body "::" document ID "::" id

where "id" could be one of:

1)
requirement ID


2)
use case ID


3)
requirement title/text


4)
use case title


5)
subsection of the document which uniquely identifies a requirement or use case


Examples:



3GPP::32.111-1::getAlarmList 



ITU-T::M.3016::1.5.1.2


10
Documentation structure


Even though there are three phases, the documentation of the interface may combine their outputs into one or more documents. It is recommended that the requirements and analysis be combined and separate design documents are developed for each specific network management protocol paradigm.


Annex A

Requirements

(This annex forms an integral part of this Recommendation) 

The following are guidelines for specification of requirements. An example of the use of this template can be found in Appendix I.


		A.1

		Conventions



		A.1.1

		Use of UML notation for requirements



		A.1.2

		Use case template



		A.1.3

		Requirements categories



		A.2

		Requirements template



		A.2.1

		Concepts and background 



		A.2.2

		Business level requirements



		A.2.2.1

		Requirements 



		A.2.2.2

		Actor roles



		A.2.2.3

		Telecommunications resources



		A.2.2.4

		High-level use cases



		A.2.3

		Specification level requirements



		A.2.3.1

		Requirements



		A.2.3.2

		Actor roles



		A.2.3.3

		Telecommunications resources



		A.2.3.4

		Use cases





A.1
Conventions


A.1.1
Use of UML notation for requirements 

Table A.1 identifies the correspondence between management concepts and UML notation. This Recommendation specifies the high-level concepts and notations to be used in the different phases. Stereotypes are used to extend UML notation. The approved stereotypes for use within the management environment are included in this Recommendation (see Annex C).


		Table A.1 – Requirements concepts



		Management concept

		UML notation

		Comment



		User

		Actor

		A user is modelled as an actor. 



		management role

		Actor

		An actor plays a role. It is normally advisable to only model a single role for each actor.



		management function

		use case

		A management function is modelled by one or more use cases. 



		management function set

		use case

		A management function set is a composite use case with each management function (potentially) modelled as a separate use case. 



		management service

		use case

		A management service is modelled as a high-level use case.



		management scenario

		sequence diagram

		Sequence diagrams are preferred over collaboration diagrams.



		telecommunication resource type

		Class

		The class diagrams depict the property details of the telecommunications resource type, at the level of detail appropriate to the phase of the methodology.



		management goals

		–

		Management goals are captured as textual descriptions as there is no applicable UML notation. 





A.1.2
Use case template


When use cases are provided, the following conventions and templates should be followed.


		Table A.2 – Use case template



		Use case stage

		Evolution/Specification

		<<Uses>>
Related use



		Goal (*)

		This is the objective/end result the use case strives to achieve and should be a concise statement of what the use case should achieve in a successful scenario.


There may be a statement about priority relative to other use cases and required performance of the use case, e.g.:

•
Real Time.

•
Near real time.

•
Not real time.

		



		Actors and Roles (*)

		The names of actors/roles involved in the use case including role characteristic for each actor.

		



		Telecom resources

		The names of the telecommunications resources involved in the use case.

		



		Assumptions

		A description of the environment providing a context for the use case.

Assumptions are mutually exclusive to pre-conditions.


Assumptions are concerned with static properties.

		



		Pre-conditions

		A list of all system and environment conditions that must be true before the use case can be triggered.


Pre-conditions are mutually exclusive to assumptions.


Pre-conditions are related to dynamic properties and can result in an exception. This is never the case with assumptions.

		



		Begins when 

		The name of the single event that triggers the start of the use case.


Optional and normally not used to specify triggers such as "when the manager must retrieve information".

		



		Step 1 (*) (M|O)

		A use case describes a list of steps (manual and automated) that are necessary to accomplish the goal of the use case.


Steps may invoke other use cases.


Steps are numbered for traceability.


Each step is identified as being mandatory (M) or optional (O).


Sub-steps are identified relative to the containing step, e.g.:

Step n 


Step n.1


Step n.2


where n.1 and n.2 are sub-steps of step n

		Reference to a used use case.



		Step n (M|O)

		Steps added as necessary and in a logical sequence.

		



		Ends when (*)

		The list of event(s) that indicates the use case completion.


NOTE – In this context, "event" should be considered in the most general sense and not limited to, e.g., notifications exchanged across a management interface. As an example, the completion of processing can be considered an event that indicates completion of a use case.

		



		Exceptions

		A summary list of exception conditions and faults detected by the use case during its operation.

		



		Post-conditions

		A list of all system and environmental conditions that must be true when the use case has completed. The statement of post-conditions determines if the use case is expected to be fully successful, partially successful or even to have failed in order to be completed.

		



		Traceability (*)

		Requirements or use case exposed by the use case.

		



		NOTE – Fields marked with "*" are mandatory for all use case specifications. Other fields are only mandatory when relevant for the specific use case.





A.1.3
Requirements categories


It is useful to classify requirements in different categories. The following categories are considered relevant for MISM: 


–
Conceptual (CON) – Identifies a concept, data type, relationship, format, or structure.

–
Functional (FUN) – Identifies a functional capability, dynamic situation, a sequence, timing parameters, or an interaction.


–
Non-functional (NON) – Non-functional requirements, including abnormal conditions, error conditions and bounds of performance.

–
Administrative (ADM) – System administration and operational requirements not related to the use cases normal operations.


Requirements should be written based on the following template:


REQ-Label-Category-Number {Category, number} Details {Source Citation}


where "Label" is an abbreviation for the Recommendation (or part thereof). The set of labels is not finite and not subject for standardization.


A.2
Requirements template


A.2.1
Concepts and background


"A.2.1" represents a clause number in the actual Recommendation|Technical Specification. 


Define major goals and objectives and the applicable management interfaces (and Reference Points) for this specification. Use [ITU-T M.3200] categorization as a source for identifying the management service(s) supported by this interface.


This subclause should give a clear description of the users' benefit, i.e., the reason for performing this management service. Background and context should be added as necessary, but the explanatory and descriptive part should be separated. Supporting background information, where required, should be placed in an appendix.


A.2.1.a
SubSectionTitle


SubSectionTitle is the name of a subclause.

"a" represents a number, starting at 1 and increasing by 1 with each new subclause.


The use of subclauses is optional.


A.2.2
Business level requirements


A.2.2.1
Requirements


A.2.2.1.a
SubSetTitle


SubSetTitle is the name of a sub-set of the business level requirements.

"a" represents a number, starting at 1 and increasing by 1 with each new sub-set.


The use of sub-sets is optional and all business level requirements can be stated in clause A.2.2.1.


List major requirements in text, and identify use cases with actor/role and resources. The use cases should bring out high-level requirements and are distinguished from the specification requirements by not refining to lower levels. Policy-related information (e.g., security, persistence) are candidates for inclusion at this level. Numbering the requirements is required for traceability.


Requirements should be specified as described in clause A.1.3. Within a requirements specification, it is suggested that requirements are written in the sequence of clause A.1.3 (either for the entire specification or for each sub-set).


Use of requirements categories is optional, and – when used – a subset of the categories can be applied.


As an example, conceptual requirement number 23 in Recommendation tagged 'SM' would be specified as follows: 


		Identifier

		Definition



		REQ-SM-CON-23

		A Service Order consists of a name, address, phone number, service description and an optional FAX number for contacts {T1M1.5 Document 246 11/96}





One or more tables can be used with supportive text between tables as necessary.



A.2.2.2
Actor roles


A textual description of the actor (see clause 3) is included here.


A.2.2.3
Telecommunications resources


Textual description of the relevant resources (see clause 3) required to support the use cases are presented here.


A.2.2.4
High-level use cases


A high-level use case diagram may be presented. In order to understand the use case by subject matter experts, they should be augmented with a textual description for each use case. The description should serve two purposes: to capture the domain experts' knowledge and to validate the models in analysis and design phases with respect to the requirements. An example of a high-level use case diagram is given in Appendix I.


A.2.2.4.a
 UseCaseName


UseCaseName is the name of the use-case.

"a" represents a number, starting at 1 and increasing by 1 with each new definition of a use case.


This clause is repeated for each high-level use case defined for the interface specification requirements.


The high-level use cases may identify the various function sets defined in [ITU-T M.3400] or the management processes defined in [ITU-T M.3050.x]. These use cases may be further refined as described in the specification requirement subclause below by using stereotypes such as "include" and "extend".


If appropriate, sequence diagrams may be used. However, at the high-level requirements these diagrams are not expected to be used. When the use cases at this level are further decomposed in the next level of requirements, these diagrams may be more suitable.


The traceability of the next level of requirements from this level may be identified by how each function set is further refined with new use cases.


A set of use case tables, using the template defined in Table A.2, may be used to represent the significant capabilities studied at a level of abstraction appropriate to the problem being analysed.


The level of detail, and extent of coverage provided in the use cases is dependent upon the authoring team's familiarity with the subject matter and is therefore subjective. The lower levels of details are most likely an indication of analysis rather than requirements capture. 


It is permitted to develop successively more detailed analysis of each step of a higher abstraction level use case by referring to the more detailed use case in the table cell reserved for this purpose.
It is emphasized this does not have to be done, and is subjective depending upon the need of the author/group.


The following list is provided to aid the initial identification of suitable use cases:


–
What is the main purpose of the system?

–
What types of people/system need to interact with the system?

–
How can these people/systems be grouped or abstracted to roles?

–
What are the start up, normal running, failure and recovery aspects of the system?

–
What types of reports or data may be needed from the system?

–
Which special activities are required (e.g., based on times of day and network loads)?

It is useful to document use cases in a common manner. The following structure is suggested:



<use case table> (see Table A.2)



<optional sequence diagram(s)>



<optional state chart(s)>

A.2.3
Specification level requirements


A.2.3.1
Requirements

A.2.3.1.a
SubSetTitle

The high-level use cases are further refined using management functions from [ITU-T M.3400]. Since [ITU-T M.3400] is not exhaustive enough to address all management services for all managed areas, it is expected that new functions will be required. The new functions should be included in the requirements as described below.


Specification level requirements should follow the conventions and templates defined in clause A.1.


A.2.3.2
Actor roles


A list of all actors and textual description of actors not already defined in high-level requirements is included here.


A.2.3.3
Telecommunications resources


A list of all passive resources and textual description of resources not already defined in high-level requirements is presented here.


A.2.3.4
Use cases


A.2.3.4.a
UseCaseName


UseCaseName is the name of the use-case.

"a" represents a number, starting at 1 and increasing by 1 with each new definition of a use case.


An example of the refinement of the high-level use case diagrams above is presented in Appendix I. The refinement is achieved by using "extend" and "include" stereotypes.


If appropriate, sequence and state chart diagrams may be used.


NOTE – Guidelines and criteria for use of sequence diagrams and state chart diagrams are for further study.

Use case specifications should follow the conventions and templates defined in clause A.1.


Annex B

Analysis

(This annex forms an integral part of this Recommendation)

The following are guidelines for specification of the results of the analysis phase. 


The analysis template is based on the 3GPP information service [b-3GPP TS 32.151] and augmented to meet additional requirements on the methodology (e.g., traceability).

For a management interface specification, both clauses B.2.2 and B.2.3 shall be used. For an information model (e.g. a network resource model) only clause B.2.2 shall be used.

An example of the use of this template can be found in Appendix II.
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B.1
Conventions


B.1.1
Mandatory, optional and conditional qualifiers

This subclause defines a number of terms used to qualify the relationship between the Analysis|Information Service, the Design|Solution Sets and their impact on the interface implementations. The qualifiers defined in this clause are used to qualify agent behaviour only. This is considered sufficient for the specification of the management interfaces.


Analysis specification|IS specifications define IOC attributes, interfaces, operations, notifications, operation parameters and notification parameters. They can have the following support/read/write qualifiers: M, O, CM, CO, C.


Definition of qualifier M (Mandatory): 


•
Used for items that shall be supported.


Definition of qualifier O (Optional):


•
Used for items which may or may not be supported.


Definition of qualifier CM (Conditional-Mandatory):


•
Used for items that are mandatory under certain conditions, specifically:


–
All items having the support qualifier CM shall have a corresponding constraint defined in the Recommendation|IS specification. If the specified constraint is met, then the items shall be supported.


Definition of qualifier CO (Conditional-Optional): 


•
Used for items that are optional under certain conditions, specifically:


–
All items having the support qualifier CO shall have a corresponding constraint defined in the Recommendation|IS specification. If the specified constraint is met, then the items may be supported.


Definition of qualifier C (SS-Conditional):


•
Used for items that are only applicable for certain but not all Designs|Solutions Sets (SSs).


Design|SS specifications define the SS-equivalents of the IOC attributes, operations, notifications, operation parameters and notification parameters. These SS-equivalents can have the following support/read/write qualifiers: M, O, CM and CO.


The mapping of the qualifiers of Analysis|IS-defined constructs to the qualifiers of the corresponding SS-constructs is defined as follows:


•
For qualifier M, O, CM and CO, each IS-defined item (operation and notification, input and output parameter of operations, input parameter of notifications, information relationship and information attribute) shall be mapped to its equivalent(s) in all SSs. Mapped equivalent(s) shall have the same qualifier as the IS-defined qualifier.

•
For qualifier C, each IS-defined item shall be mapped to its equivalent(s) in at least one SS. Mapped equivalent(s) can have support qualifier M or O.

Table B.1 defines the semantics of qualifiers of the equivalents, in terms of support from the Agent perspective.


Table B.1 – Semantics for qualifiers used in Design|Solution Sets

		Mapped SS equivalent

		Mandatory

		Optional

		Conditional-Mandatory (CM)

		Conditional-Optional (CO)



		Mapped notification equivalent

		The Agent shall generate the notification.

		The Agent may or may not generate it. 

		The Agent shall generate this notification if the constraint for this item is satisfied.

		The Agent may choose whether or not to generate it. If the Agent chooses to generate it, the constraint for this notification must be satisfied.



		Mapped operation equivalent

		The Agent shall support it.

		The Agent may or may not support this operation. If the Agent does not support this operation, the Agent shall reject the operation invocation with a reason indicating that the Agent does not support this operation. The rejection, together with a reason, shall be returned to the Manager.

		The Agent shall support this operation if the constraint for this item is satisfied.

		The Agent may support this operation if the constraint for this item is satisfied.



		Input parameter of the mapped operation equivalent

		The Agent shall accept and behave according to its value. 

		The Agent may or may not support this input parameter. If the Agent does not support this input parameter and if it carries meaning (i.e., it does not carry no-information semantics), the Agent shall reject the invocation with a reason (that it does not support the parameter). The rejection, together with the reason, shall be returned to the Manager.

		The Agent shall accept and behave according to its value if the constraint for this item is satisfied.

		The Agent may accept and behave according to its value if the constraint for this item is satisfied.



		Input parameter of mapped notification equivalent 


AND


output parameter of mapped operation equivalent

		The Agent shall supply this parameter. 

		The Agent may supply this parameter.

		The Agent shall supply this parameter if the constraint for this item is satisfied.

		The Agent may supply this parameter if the constraint for this item is satisfied.



		Mapped IOC attribute equivalent

		The Agent shall support it.

		The Agent may support it.

		The Agent shall support this attribute if the constraint for this item is satisfied.

		The Agent may support this attribute if the constraint for this item is satisfied.





B.2
Analysis template


B.2.1
Concepts and background


"B.2.1" represents a clause number in the actual Recommendation|IS. 


This clause should provide an introduction to the management interface specification analysis.


B.2.1.a
SubSectionTitle


SubSectionTitle is the name of a subclause.

"a" represents a number, starting at 1 and increasing by 1 with each new subclause.


The use of subclauses is optional.


B.2.2
Information object classes

This clause shall be used for all specifications (both management interface specifications and information model only specifications).  

B.2.2.1
Imported information entities and local labels


This clause identifies a list of information entities (e.g., information object class, information relationship, information attribute) that have been defined in other specifications and that are imported in the present document. This includes information entities from other specifications imported for inheritance purpose. Each element of this list is a pair (label reference, local label). The label reference contains the name of the specification where it is defined, the type of the information entity and its name. The local label of imported information entities can then be used throughout the specification instead of the label reference.


This information is provided in a table.

		Label reference

		Local label 



		

		





Imported elements should be from protocol neutral definitions based on this methodology but may import elements from other specifications, if necessary, in the interest of migration of protocol specific specifications over time.

B.2.2.2
Class diagram


B.2.2.2.1
Attributes and relationships 


This first set of diagrams represents all information object classes defined in this IS with all their relationships and all their attributes, including relationships with imported IOCs (if any). These diagrams shall contain information object class cardinalities (for associations as well as containment relationships) and may also contain association names and role names. These shall be UML compliant class diagrams (see also Annex C). 


Characteristics (relationships) of imported information object classes need not be repeated in the diagram. Information object classes should be defined using the stereotype <<InformationObjectClass>>. 


B.2.2.2.2
Inheritance


This second set of diagrams represents the inheritance hierarchy of all information object classes defined in this IS. These diagrams do not need to contain the complete inheritance hierarchy but shall at least contain the parent information object classes of all information object classes defined in the present document. By default, an information object class inherits from the information object class "top". These shall be UML compliant class diagrams.


Characteristics (attributes, relationships) of imported information object classes need not be repeated in the diagram. Information object classes should be defined using the stereotype <<InformationObjectClass>>. 


NOTE – Some inheritance relationships presented in clause B.2.2.2.2 can be repeated in clause B.2.2.2.1 to enhance readability.


B.2.2.3
Information object class definitions


		Class name

		Qualifier

		Requirement IDs



		

		

		





Each information object class is defined using the following structure.


Inherited items (attributes etc.) shall not be shown, as they are defined in the parent IOC(s) and thus valid for all subclasses.

B.2.2.3.a
InformationObjectClassName


InformationObjectClassName is the name of the information object class.


"a" represents a number, starting at 1 and increasing by 1 with each new definition of an information object class.


B.2.2.3.a.1
Definition


The <Definition> subclause is written in natural language. The <Definition> subclause refers to the information object class itself. The characteristics related to the relationships that the object class can have with other object classes cannot be found in the definition. The reader has to refer to relationships definition to find such kind of information. Information related to inheritance shall be precised here.


B.2.2.3.a.2
Attributes


The <Attributes> subclause presents the list of attributes, which are the manageable properties of the object class. Each element is a tuple (attributeName, supportQualifier, readQualifier, writeQualifier):


–


The supportQualifier indicates whether the attribute is Mandatory (M), Optional (O), Conditional-Mandatory (CM), Conditional-Optional (CO), SS-Conditional (C) or Not supported (–). Mandatory, Optional, Conditional or not supported ("M","O","C", or "–", respectively).


–
The readQualifier indicates whether the attribute shall be readable by the Manager is Mandatory (M), Optional (O), Conditional-Mandatory (CM), Conditional-Optional (CO), SS-Conditional (C) or not supported (–). Allowed values are: Mandatory (M), Optional (O) and Not supported (–).


–
The writeQualifier indicates whether the attribute shall be writeable by the Manager. The semantics for writeQualifier is identical to supportQualifier, for "M", "O", and "–".  Allowed values are: Mandatory (M), Optional (O) and Not supported (–).

There is a dependency relationship between the supportQualifier, readQualifier, and writeQualifier. The supportQualifier indicates the requirements for the support of the attribute. For any given attribute, regardless of the value of the supportQualifier, at least one of the readQualifier or writeQualifier must be "M". The implication of the "O" supportQualifier is that the attribute is optional, however the read and write qualifiers indicate how the optional attribute shall be supported, should the optional attribute be supported. 

Private or Agent Internal attributes are per definition not readable by the IRPManager. Their readQualifier is hence always "–".


Private or Agent Internal attributes are per definition not writable by the IRPManager. Their writeQualifier is hence always "–".


The readQualifier and writeQualifier of a supported attribute, that is public, may not be both "–".


The use of "–" in supportQualifier is reserved for documenting support of attributes defined by an "Archetype" IOC. Attributes with a supportQualifier of "–" are not implemented by the IOC that is realizing a subset of the attributes defined by the "Archetype". The readQualifier and writeQualifier are of no relevance in this case. However, a not supported attribute is neither readable nor writable. For this reason, the readQualifier and writeQualifier shall be "–" for unsupported attributes.


For any IOC that uses one or more attributes from an "Archetype", a separate table shall be used to indicate the supported attributes. This table is absent if no "Archetype" attributes are supported. For example, if a particular IOC has defined attributes (i.e., attributes not defined by an "Archetype") and encapsulates attributes from two "Archetype"s, then the totality of the attributes of the said IOC will be contained in three separate tables.


This information is provided in a table.


		Attribute name

		Support Qualifier

		Read Qualifier

		Write Qualifier

		Requirement IDs



		

		

		

		

		





B.2.2.3.a.3
Attribute constraints


The <Attribute constraints> subclause presents constraints between attributes that are always held to be true. Those properties are always held to be true during the lifetime of the attributes and in particular do not need to be repeated in pre- or post-conditions of operations or notifications.


NOTE – This subclause does not need to be present when there are no attribute constraints to define.


B.2.2.3.a.4
Relationships


The <Relationship> subclause presents the list of relationships in which this class is involved. Each element is a relationshipName.


The relationships will be listed in a table as follows:

		Relationship

		Requirement IDs



		

		





And each relationship name should be a reference (and preferably also a hyperlink) to the appropriate clause of B.2.2.


NOTE – This subclause is optional and may be avoided since all relationships are represented in the class diagram in clause B.2.2.2.1.


B.2.2.3.a.5
State diagram


The <State diagram> subclause contains state diagrams. A state diagram of an information object class defines permitted states of this information object class and the transitions between those states. A state is expressed in terms of individual attribute values or a combination of attribute values or involvement in relationships of the information object class being defined. This shall be a UML compliant state diagram.


NOTE – This subclause does not need to be present when there is no state diagram to define.


B.2.2.3.a.6
Notifications


The <Notifications> subclause, for this IOC, presents:


a) optionally, a reference to the common notifications defined in subclause B.2.2.6 as valid for this IOC, and

b) optionally, a list of notifications that shall be excluded from the list of common notifications (defined in subclause B.2.2..6) for this IOC (note: inherited notifications from the parent IOC(s) can not be excluded), and


c) optionally, a list of notifications applicable to this IOC, and which may or may not be defined in the common notifications in subclause B.2.2.6.

The notifications identified in this subclause are notifications that can be emitted across the Itf-N, where the "object class" and "object instance" parameters of the notification header (see note 2) of these notifications identifies an instance of the IOC defined by the encapsulating subclause (i.e. clause B.2.2.3.a). 

The notifications identified in this subclause, may originate from implementation object(s) whose identifier is mapped in the implementation, to the object instance identifier used over the Itf-N. Hence the presence of notifications in this clause (i.e. clause B.2.2.3.a.6) does not imply nor identify those notifications as being originated from an instance of the IOC defined by the encapsulating subclause (i.e. clause B.2.2.a).


The information related to option c) above  is provided in a table. An example of such a table is given below:


		Name

		Qualifier

		Requirement IDs

		Notes



		

		

		

		





NOTE 1 – This subclause and table do not need to be present when there are no additional notifications to those in clause B.2.2.6.

NOTE 2 – The notification header is defined in the notification IRP Information service [b‑3GPP TS 32.302]. 

B.2.2.4
Information relationship definitions


This clause first lists all the relationships supported by this Recommendation|Specification in the following table. Support qualifier is defined as for attributes in clause B.1.

		Relationship

		Support Qualifier

		Requirement IDs



		

		

		





Each information relationship is defined using the following structure.


Inherited relationships shall not be shown, as they are defined by the parent IOC(s) and thus valid for all subclasses.

B.2.2.4.a
InformationRelationshipName (supportQualifier)


InformationRelationshipName is the name of the information relationship followed by a qualifier (see clause B.1). 


"a" represents a number, starting at 1 and increasing by 1 with each new definition of an information relationship.


B.2.2.4.a.1
Definition


The <Definition> subclause is written in natural language.


B.2.2.4.a.2
Roles


The <Roles> subclause identifies the roles played in the relationship by object classes. Each element is a pair (roleName, roleDefinition).


This information is provided in a table. 


		Name

		Definition



		

		





B.2.2.4.a.3
Constraints


The <Constraints> subclause contains the list of properties specifying the semantic invariants that must be preserved on the relationship. Each element is a pair (propertyName, propertyDefinition). Those properties are always held to be true during the lifetime of the relationship and do not need to be repeated in pre- or post-conditions of operations or notifications.


This information is provided in a table. 


		Name

		Definition



		

		





B.2.2.5
Information attribute definitions


Each information attribute is defined using the following structure.

Inherited attributes shall not be shown, as they are defined in the parent IOC(s) and thus valid for all subclasses.

B.2.2.5.1
Definition and legal values


This subclause contains for each attribute being defined its name, its definition written in natural language and a list of legal values supported by the attribute. The definition may also contain a formal definition of the type of the attribute.


In the case where the legal values can be enumerated, each element is a pair (legalValueName, legalValueDefinition), unless a legalValueDefinition applies to several values in which case the definition is provided only once. When the legal values cannot be enumerated, the list of legal values is defined by a single definition.


This information is provided in a table. 


		Attribute Name

		Definition

		Legal Values



		

		

		





B.2.2.5.2
Constraints


The <Constraints> subclause indicates whether there are any constraints affecting attributes. Each constraint is defined by a tuple (propertyName, affected attributes, propertyDefinition). PropertyDefinitions are expressed in natural language.


This information is provided in a table. 


		Name

		Affected attribute(s)

		Definition



		

		

		





B.2.2.6
Common notifications


This <Common Notifications> subclause presents a list of notifications that can be referred to by any IOC defined by this management interface specification. These notifications are only applicable to IOCs referring  to this subclause in  subclause “B.2.2.3.a.6”. 







This information is provided in a table. 


		Name

		Qualifier

		Notes



		

		

		





NOTE – This subclause does not need to be present when there are no common notifications.


B.2.2.7
System state model

Some configurations of information are special or complex enough to justify the usage of a state diagram to clarify them. A state diagram in this clause defines permitted states of the system and the transitions between those states. A state is expressed in terms of a combination of attribute values constraints or involvement in relationships of one or more information object classes.


B.2.3
Interface definition


"B.2.3" represents a number, immediately following "B.2.2". This clause shall be used for all management interface specifications and optional for information model only specifications.  

B.2.3.1
Class diagram representing interfaces


Each interface is defined in the diagram. This shall be a UML compliant class diagram (see also Annex C).


Interfaces are defined using a stereotype <<Interface>>. Each interface contains a set of either operations or notifications which are mandatory or either a single operation or a single notification which is optional. Stereotypes (see Annex C) are used to specify optional or mandatory interfaces. On the class diagram, each operation and notification in an interface shall be qualified as "public" by the addition of a symbol "+" before each operation and notification.


B.2.3.2
Generic rules


The following rules are relevant for all specifications. They shall simply be copied as part of the specification.


Rule 1: Each operation with at least one input parameter supports a pre-condition valid_input_parameter which indicates that all input parameters shall be valid with regards to their information type. Additionally, each such operation supports an exception operation_failed_invalid_input_parameter which is raised when pre-condition valid_input_parameter is false. The exception has the same entry and exit state.

Rule 2: Each operation with at least one optional input parameter supports a set of pre-conditions supported_optional_input_parameter_xxx where "xxx" is the name of the optional input parameter and the pre-condition indicates that the operation supports the named optional input parameter. Additionally, each such operation supports an exception operation_failed_unsupported_optional_input_parameter_xxx which is raised when (a) the pre-condition supported_optional_input_parameter_xxx is false and (b) the named optional input parameter is carrying information. The exception has the same entry and exit state.

Rule 3: Each operation shall support a generic exception operation_failed_internal_problem which is raised when an internal problem occurs and that the operation cannot be completed. The exception has the same entry and exit state.


NOTE – Security considerations and resulting generic rules are for further studies.

B.2.3.b
Interface InterfaceName (supportQualifier)


InterfaceName is the name of the interface followed by a qualifier (see clause B.1).

"b" represents a number, starting at 3 and increasing by 1 with each new definition of an interface.

Each interface is defined by its name and by a sequence of operations or notifications as defined here below.


		Operation name

		Qualifier

		Requirement IDs



		

		

		





OperationName is the name of the operation followed by a qualifier (see clause B.1). Conditions must be defined in the text below this table.


Each operation is defined using the following structure.


NOTE – Grouping of operations/partitioning of interface contents and naming of interfaces is for further study.

B.2.3.b.a
Operation OperationName (supportQualifier)


OperationName is the name of the operation followed by a qualifier (see clause B.1).

"a" represents a number, starting at 1 and increasing by 1 with each new definition of an operation.


B.2.3.b.a.1
Definition


The <Definition> subclause is written in natural language. 

B.2.3.b.a.2
Input parameters


List of input parameters of the operation. Each element is a tuple (inputParameterName, supportQualifier, InformationType, inputParameterComment). Legal values for the supportQualifier are specified in clause B.1.


This information is provided in a table. 


		Parameter Name

		Qualifier

		Information type

		Comment



		

		

		

		





B.2.3.b.a.3
Output parameters


List of output parameters of the operation. Each element is a tuple (outputParameterName, supportQualifier, MatchingInformation, outputParameterComment). Legal values for the supportQualifier are specified in clause B.1 


This information is provided in a table. 


		Parameter Name

		Qualifier

		Matching Information

		Comment



		

		

		

		





This table shall also include a special parameter’status’ to indicate the completion status of the operation (success, partial success, failure reason etc.).

B.2.3.b.a.4
Pre-condition


A pre-condition is a collection of assertions joined by AND, OR, and NOT logical operators. The pre-condition must be held to be true before the operation is invoked. 

Each assertion is defined by a pair (propertyName, propertyDefinition). All assertions constituting the pre-condition are provided in a table. 


		Assertion Name

		Definition



		

		





B.2.3.b.a.5
Post-condition


A post-condition is a collection of assertions joined by AND, OR, and NOT logical operators. The post-condition must be held to be true after the completion of the operation. When nothing is said in a post-condition regarding an information entity, the assumption is that this information entity has not changed compared to what is stated in the pre-condition. 

Each assertion is defined by a pair (propertyName, propertyDefinition). All assertions constituting the post-condition are provided in a table.

		Assertion Name

		Definition



		

		





B.2.3.b.a.6
Exceptions


List of exceptions that can be raised by the operation. Each element is a tuple (exceptionName, condition, ReturnedInformation, exitState).


B.2.3.b.a.6.c
exceptionName


ExceptionName is the name of an exception.


"c" represents a number, starting at 1 and increasing by 1 with each new definition of an exception.


This information is provided in a table. 

		Exception Name

		Definition



		

		Condition

		



		

		Return info

		



		

		Exit state

		



		

		Condition

		



		

		Return info

		



		

		Exit state

		





B.2.3.b.a.7
Constraints


The <Constraints> subclause presents constraints for the operation or its parameters.


NOTE – This subclause does not need to be present when there are no constraints to define.


B.2.3.b.b
Notification NotificationName (supportQualifier)


NotificationName is the name of the notification followed by a qualifier (see clause B.1).

"b" represents a number, starting at 1 and increasing by 1 with each new definition of a notification.

B.2.3.b.b.1
Definition


The <Definition> subclause is written in natural language.


B.2.3.b.b.2
Input parameters


List of input parameters of the notification. Each element is a tuple (inputParameterName, supportQualifier and filteringQualifier, matchingInformation, inputParameterComment).


The column "Qualifiers" contains the two qualifiers, supportQualifier (see clause B.1) and filteringQualifier, separated by a comma. The filteringQualifier indicates whether the parameter of the notification can be filtered or not. Values are Yes (Y) or No (N). The matchingInformation refers to information in the state "toState".


This information is provided in a table. 


		Parameter Name

		Qualifiers

		Matching Information

		Comment



		

		

		

		





B.2.3.b.b.3
Triggering event


The triggering event for the notification to be sent is the transition from the information state defined by the "from state" subclause to the information state defined by the "to state" subclause. 


B.2.3.b.b.3.1
From state


This subclause is a collection of assertions joined by AND, OR, and NOT logical operators. 

Each assertion is defined by a pair (propertyName, propertyDefinition). All assertions constituting the state "from state" are provided in a table. 


		Assertion Name

		Definition



		

		





B.2.3.b.b.3.2
To state


This subclause is a collection of assertions joined by AND, OR and NOT logical operators. When nothing is said in a to-state regarding an information entity, the assumption is that this information entity has not changed compared to what is stated in the from state. 

Each assertion is defined by a pair (propertyName, propertyDefinition). All assertions constituting the state "to state" are provided in a table. 


		Assertion Name

		Definition



		

		





B.2.3.b.b.4
Constraints


The <Constraints> subclause presents constraints for the notification or its parameters.


NOTE – This subclause does not need to be present when there are no constraints to define.


B.2.3.c

Scenario


"B.2.3.c" represents a number, immediately following "B.2.3".


This subclause contains one or more sequence diagrams, each describing a possible scenario. These shall be UML compliant sequence diagrams. This is an optional subclause.







B.3
IOC Properties, Inheritance and Import

B.3.1
Property


The properties of an IOC (excluding Support IOC) are specified in terms of the following:


a) An IOC attribute(s) including its semantics and syntax, its legal value ranges and support qualifications. The IOC attributes are not restricted to Configuration Management but also include those related to, for example, 1) Performance Management (i.e., measurement types), 2) Trace Management and 3) Accounting Management.


b) The non-attribute-specific behaviour associated with an IOC (see Note 1).

NOTE 1:
As an example, the Link between A and B is optional.  It is mandatory if the A instance belongs to one ManagedElement instance while the B instance belongs to another ManagedElemnt instance.  This Link behaviour is a non-attribute-specific behaviour.  It is expected that this behaviour, like others, will be inherited.

c) An IOC relationship(s) with another IOC(s).


d) An IOC notification type(s) and their qualifications.


e) An IOC’s relation with its parents (see Note 2).  There are three mutually exclusive cases:


1) The IOC is abstract and no parents have yet been designated.


2) The IOC is abstract and all of the possible parent(s) have been designated and whether subclass IOCs can be designated as a root IOC.


3) The IOC is not abstract and all of the possible parent(s) have been designated and whether the IOC can be designated as a root IOC. 


An IOC instance is either a root IOC or it has one and only one parent. 

NOTE 2:
The parent and child relation in this clause is the parent name-containing the child relation.

f) An IOC’s relation with its children.  There are three mutually exclusive cases:


1) An IOC shall not have any children (name-containment relation) IOCs.


2) An IOC can have children IOC(s). The maximum number of instances per children IOC can be specified.  An IOC may designate that vendor specific objects are not allowed as children IOCs.

3) An IOC can only have the specific children IOC(s) (or their subclasses).  The maximum number of instances per children IOC can be specified.  An IOC may designate that vendor specific objects are not allowed as children IOCs.

g) Whether An IOC can be instantiated or not (i.e., whether An IOC is an abstract IOC).


h) An attribute for naming purpose.


B.3.2
Inheritance


An IOC (the subclass) inherits from another IOC (the superclass) in that the subclass shall have all the properties of the superclass.


The subclass can change the inherited support-qualification(s) from optional to mandatory but not vice versa.  The subclass can change the inherited support-qualification from conditional-optional to conditional-mandatory but not vice versa.


An IOC can be a superclass of many IOC(s).  A subclass cannot have more than one superclass.


The subclass can: 


a) Add (compared to those of its superclass) unique attributes including their behaviour, legal value ranges and support-qualifications.  Each additional attribute shall have its own unique attribute name (among all added and inherited attributes).


b) Add non-attribute behaviour on an IOC basis. This behaviour may not contradict inherited superclass behaviour.


c) Add relationship(s) with IOC(s).  Each additional relationship shall have its own unique name (among all added and inherited relations).


d) Add additional notification types and their qualifications.


e) Designate all of the possible parent(s) (and their subclasses) if the superclass has Property-e-1 such that an IOC will have Property-e-2 or Property-e-3.  Restrict possible parent(s) (and their subclasses) and/or remove the capability of the subclass from being a root IOC, if the superclass has Property-e-2 or Property-e-3.

f) Add children IOC(s) if the superclass has Property-f-2 such that an IOC will have Property-f-3.  Restrict the allowed children IOC(s) (or their subclasses) if the superclass has Property-f-3.


g) Specify whether an IOC can be instantiated or not (i.e. the IOC is an abstract IOC).

h) Restrict the legal value range of a superclass attribute that has a legal value range.

B.3.3
Import

To facilitate re-use of IOC definitions among IRP specifications, an import mechanism is used by one IRP specification (called the subject IRP) specification to reuse IOC definition defined in another IRP specification.  When the subject IRP specification imports an IOC, it cannot change the imported IOC property.  If it requires changes to the imported IOC, it must use inheritance to define its own new class.

Annex C

MISM UML repertoire

(This annex forms an integral part of this Recommendation)

The following are guidelines for specification of the results of the analysis phase as based on 3GPP unified modelling language (UML) repertoire [b-3GPP TS 32.152].


C.1
Introduction


UML provides a rich set of concepts, notations and model elements to model distributive systems. Usage of all UML notations and model elements is not necessary for the purpose of analysis specifications. This annex documents the necessary and sufficient set of UML notations and model elements, including the ones built by the UML extension mechanism <<stereotype>>, for use by development of protocol-neutral specifications. Collectively, this set of notations and model elements is called the UML modelling repertoire.


Recommendations following the methodology shall employ the UML notation and model elements of this repertoire and may also employ other UML notation and model elements considered necessary. 


C.2
Basic model elements


C.2.1
General

UML defined a number of basic model elements. This subclause lists the selected subset for use in the repertoire. The semantics of the selected ones are defined in [OMG UML].


C.2.2
Attribute (subclause 3.25 of [OMG UML])


This sample shows two attributes, listed as strings in the attribute compartment of the class AClass.
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C.2.3
Aggregation (subclause 3.43.2.5 of [OMG UML])


This sample shows a hollow diamond attached to the end of a path to indicate aggregation. The diamond is attached to the class that is the aggregate.
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C.2.4
Operation (subclause 3.26 of [OMG UML])


This sample shows two operations, shown as strings in the operation compartment of class AClass, that the instance of AClass may be requested to perform. The operation has a name, e.g., operationA and a list of arguments (not shown).
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C.2.5
Association (subclause 3.41 of [OMG UML])


This sample shows a binary association between exactly two model elements. An association can relate a model element to itself. This sample shows a bidirectional association in that one model element is aware of the other. Association can be unidirectional (shown with an open arrow at one association end) in that only the source model element is aware of the target model element and not vice versa.
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C.2.6
Realization relationship (subclause 2.5.2.1 of [OMG UML])


This sample shows the realization relationship between an AlarmIRPNotification_1 (the supplier) and a model element, IRPManager, that implements it.
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C.2.7
Generalization relationship (subclause 3.50 of [OMG UML])


This sample shows a generalization relationship between a more general element (the Agent) and a more specific element (the Agent_vendor_A) that is fully consistent with the first element and that adds additional information.
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C.2.8
Dependency relationship (subclause 3.51 of [OMG UML])


This sample shows that BClass instances have a semantic relationship with AClass instances. It indicates a situation in which a change to the target element will require a change to the source element in the dependency.
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C.2.9
Note (subclause 3.11 of [OMG UML])


This sample shows a note, as a rectangle with a "bent corner" in the upper right corner. The note contains arbitrary text. It appears on a particular diagram and may be attached to zero or more modelling elements by dashed lines.
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C.2.10
Multiplicity, a.k.a. cardinality (subclause 3.44 of [OMG UML])


This sample shows a multiplicity attached to the end of an association path. The meaning of this multiplicity is that one network instance is associated with zero, one or more subnetwork instances.

In previous versions of [b-3GPP TS 32.152], the cardinality zero can indicate that the IOC has the so-called “transient state” characteristics.  For example, it indicates that the instance is not yet created but it is in the process of being created.  From this version of the methodology, the cardinality zero will not be used to indicate this characteristics since such characteristics is considered inherent in all IOCs (all IOCs defined are considered to have such inherent “transient state” characteristics).
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C.3
Entity stereotypes


C.3.1
General

This subclause defines all allowable entity stereotypes that are summarized in Table C.3-1. Except <<Interface>>, <<Type>> (which are defined in [OMG UML]), all other stereotypes are extensions specifically designed for use in Recommendations based on the methodology.


Table C.3-1 – Entity stereotypes


		Stereotype

		Base class

		Affected metamodel elements



		Interface

		Class

		



		Type

		Class

		



		ProxyClass

		Class

		



		Notification

		Class

		



		Archtetype

		Classifier (subclause 2.5.2.10 of [OMG UML])

		



		InformationObjectClass

		Classifier

		



		opt (alternatively "optional")

		ModelElement

		Attribute, Parameter and Operation



		

		

		





C.3.2
<<Interface>>

Subclause 2.5.2.25 of [OMG UML]:


"An interface is a named set of operations that characterize the behaviour of an element. In the metamodel, an Interface contains a set of Operations that together define a service offered by a Classifier realizing the Interface. A Classifier may offer several services, which means that it may realize several Interfaces, and several Classifiers may realize the same Interface.


…


Interfaces [may or] may not have Attributes, Associations, or Methods. An Interface may participate in an Association provided the Interface cannot see the Association; that is, a Classifier (other than an Interface) may have an Association to an Interface that is navigable from the Classifier but not from the Interface."

From subclause 2.5.4.6 of [OMG UML]: "The purpose of an interface is to collect a set of operations that constitute a coherent service offered by classifiers. Interfaces provided a way to partition and characterize groups of operations. An interface is only a collection of operations with a name. It cannot be directly instantiateC.". 


From subclause 2.5.4.6 of [OMG UML]: "Several classifiers may realize the same interface. All of them must contain at least the operations matching those contained in the interface. The specification of an operation contains the signature of the operation (i.e., its name, the types of the parameters and the return type). An interface does not imply any internal structure of the realizing classifier. For example, it does not include which algorithm to use for realizing an operation. An operation may, however, include a specification of the effects [e.g., with pre and post-conditions] of its invocation."

C.3.2.1
Sample


This sample shows an AlarmIRPOperations_1 <<Interface>> that has two operations. The input and output parameters of the operations are hidden (i.e., not shown). The AlarmIRP has a unidirectional mandatory realization relationship with the <<Interface>>.


[image: image10.emf]AlarmIRP


<<InformationObjectClass>>


AlarmIRPOperations_1


getAlarmList()


acknowledgeAlarms()


<<Interface>>




<<Interface>> Notation


C.3.3
<<Type>>


C.3.3.1

General

Subclause 3.28 of [OMG UML]: "[A Type is] a domain of objects together with the operations applicable to the objects, without defining the physical implementation of those objects. A Type may not contain any methods, maintain its own thread of control, or be nested. However, it may have Attributes and Associations. The Associations of a Type are defined solely for the purpose of specifying the behaviour of the Type's operations and do not represent the implementation of state data". 


C.3.3.2
Sample


This sample shows the NotificationIRPNotification <<Type>> that specifies the five parameters (the notification header of Notification IRP). The AlarmIRPNotification_2 <<Interface>> depends (see the dependency relationship, a dashed open arrow line) on this <<Type>> for the construction of the notification emitted via the operation notifyChangedAlarm(). 
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<<Type>> Notation


C.3.4
<<ProxyClass>>


C.3.4.1
General

This represents a number of <<InformationObjectClass>>. It encapsulates attributes, links, methods (or operations), and interactions that are present in the represented <<InformationObjectClass>>.


The semantics of a <<ProxyClass>> is that all behaviour of the <<ProxyClass>> are present in the represented <<InformationObjectClass>>. Since this class is simply a representation of other classes, this class cannot define its own behaviour other than those already defined by the represented <<InformationObjectClass>>.


A particular <<InformationObjectClass>> can be represented by zero, one or more <<ProxyClass>> or <<Archetype>>. For example, the ManagedElement <<InformationObjectClass>> can have MonitoredEntity <<ProxyClass>> and ManagedEntity <<ProxyClass>>.


The attributes of the <<ProxyClass>> are accessible by the source entity that has an association with the <<ProxyClass>>.


C.3.4.2
Sample


This shows a <<ProxyClass>> named MonitoredEntity. It represents all NRM <<InformationObjectClass>> (e.g., GgsnFunction <<InformationObjectClass>>) whose instances are being monitored for alarm conditions. 


Note that <<MonitoredEntity>> does not define attributeA. The attributeA is already defined by all <<InformationObjectClass>> represented by the <<MonitoredEntity>>, i.e., ClassA and ClassB.
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<<ProxyClass>> (sample 1)

See Appendix V for more samples that use <<ProxyClass>>.

C.3.5
<<Archetype>>


C.3.5.1

General

This represents a number of <<InformationObjectClass>>. It encapsulates attributes, links, operations, and interactions that are typical of the represented <<InformationObjectClass>>.


The semantics of an <<Archetype>> is that all attributes, links operations and interactions encapsulated by the <<Archetype>> may or may not be present in the represented <<InformationObjectClass>>. The <<Archetype>> represents a placeholder class that is most useful in technology neutral analysis models that will require further specification and/or mapping within a more complete construction model.


C.3.5.2
Sample


This shows a <<Archetype>> named StateManagement. It also shows a <<InformationObjectClass>> Agent that depends on this StateManagement. Note that the StateManagement has defined a number of attributes, the classes that depend on this StateManagement may or may not use all of the StateManagement attributes. In other words, at least one of the attributes of StateManagement is present in the Agent. The precise set of StateManagement attributes used by the Agent is specified in the Agent specification.
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<<Archetype>>> Notation


C.3.6
<<InformationObjectClass>>


C.3.6.1
General

This represents an IOC. Each <<InformationObjectClass>> represents a set of instances with similar structure, behaviour and relationships.


This <<InformationObjectClass>> and other information classes such as <<Interface>> are mapped into technology specific model elements such as GDMO Managed Object Class for CMIP technology. The mapping of the protocol-neutral modelling constructs to technology-specific modelling constructs are captured in the corresponding protocol-specific specifications.


The name of a <<InformationObjectClass>> has scope within the Recommendation in which it is specified and the name must be unique among all <<InformationObjectClass>> names within that Recommendation. The Recommendation name is considered in the similar way as the UML Package-name.


The <<InformationObjectClass>> is identical to UML class except that it does not include/define methods or operations.


Subclause 3.22.1 of [OMG UML]: "A class represents a concept within the system being modelled. Classes have data structure and behaviour and relationships to other elements."

C.3.6.2
Sample


This sample shows an AlarmList <<InformationObjectClass>>.
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<<InformationObjectClass>>> Notation


C.3.7
<<opt>>


The <<opt>> (alternatively <<optional>>) enables the indication of optionality of attributes, parameters and operations (respectively) within the UML diagrams. The semantics of optionality is clearly defined in Annex A.


In the absence of the stereotype, the attribute, parameter, or operation in question is mandatory.
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Example of the use of optionality indicator for operations


C.3.8
<<Notification>>


C.3.8.1

General

<<Notification>> is a named set of notifications. In the metamodel, a <<Notification>> contains a set of Notifications that together define a service offered by a Classifier realizing the <<Notification>>. 


C.3.8.2

Sample 

This sample shows a <<Notification>> named "PMIRPNotifications_1" that has one notification and a <<Notification>> named "PMIRPNotifications_2"  that has three notifications. 
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C.4
Association stereotypes


C.4.1
General

This subclause defines all allowable association stereotypes that are summarized in Table C.4-1. Except <<use>> (which are defined in [OMG UML]), all other stereotypes are extensions specifically designed for use in Recommendations based on the methodology.


Table C.4-1 – Association stereotypes


		Stereotype

		Base class

		Affected metamodel elements



		Use

		Association

		



		may use

		Association

		



		may realize

		Association

		



		Emits

		Association

		





C.4.2
<<use>> and <<may use>>


C.4.2.1

General

The <<use>> and <<may use>> are unidirectional associations. The target must be an <<Interface>>. The <<use>> states that the source class must have the capability to use the target <<Interface>> in that it can invoke the operations defined by the <<Interface>>. Support of the capability by the source entity is mandatory. The <<may use>> states that the source class may have the capability to use the target <<Interface>> in that it may invoke the operations defined by the <<Interface>>. Support of the capability by the source entity is optional.


The operations defined by the <<Interface>> are visible across the interface/reference point.


C.4.2.2

Sample


This shows that the NotificationAgent shall use the notifyNewAlarm and otherNotifications of AlarmIRPNotification_1 and may use the notifyChangedAlarm of AlarmIRPNotification_2.
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<<use>> and <<may use>> Notation


C.4.3
Relationship realize and <<may realize>>


C.4.3.1

General

The relationship realize and <<may realize>> are unidirectional associations. The target must be an <<Interface>>. The relationship <<realize>> shows that the source entity must realize the operations defined by the target <<Interface>>. Realization of operations by the source entity is mandatory. The <<may realize>> shows the source entity may realize the operations defined by the target <<Interface>>. Realization of the <<Interface>> by the source entity is optional.


The operations defined by <<Interface>> are visible across the interface/reference point.


C.4.3.2
Sample


This shows that the AlarmList shall realize (or support, implement) the two operations of AlarmIRPOperations_1 and may realize the operation of AlarmIRPOperations_2.
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Relationship realize and <<may realize>> Notations


C.4.4
<<emits>>


C.4.4.1

General

This is a unidirectional association. The source sends information to the target. 


C.4.4.2
Sample


This shows the MonitoredEntity emits notifications that are received by the Notification Agent. The emission is not visible across the interface.
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<<emits>> Notation
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IRPManager


<<InformationObjectClass>>


AlarmIRPNotification_1


<< Interface>>


MonitoredEntity


<<ProxyClass>>


NotificationIRPAgent


<<InformationObjectClass>>


<<emits>>


<<use>>




<<use>>, <<emits>> and realize relationship Notation


C.4.5
<<names>>


C.4.5.1

General

It specifies a unidirectional relationship. The target instance is uniquely identifiable, within the namespace of the source entity, among all other targeted instances of the same target classifier and among other targeted instances of other classifiers that have the same <<names>> composition with the source.


A target cannot have multiple <<names>> with multiple sources, i.e., a target cannot participate in or belong to multiple namespaces.


By convention, the name of the attribute in the target model element to hold part of the unique identification shall be formed by the name of the target class concatenated with "Id". There are two presentation options for the unique identification attribute of the class being named.


1)
The use of the role qualifier allows the unique identification attribute to be attached to the target end of the <<names>> association (see the following figure).


2)
The unique identification attribute may also be indicated as a normal attribute within the class attribute compartment.


NOTE – The use of a single attribute for identification may be too restrictive. This issue is for further study.


C.4.5.2

Sample


This shows that all instances of ManagedFunction are uniquely identifiable within the ManagedElement namespace. Note the use of the label supports in specifications is optional.
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<<names>> Notation, Composition and explicit Qualifier


C.4.6
<<agent-internal-usage>>


This is a unidirectional association.  The source passes network management information to target. The source and target are entities or processes running in different IRP instances such as AlarmIRP, PMIRP.  The instances may be name-contained by the same IRPAgent or different IRPAgent instances.  The precise network management information passed and the information transfer mechanism are not standardized and are vendor-specific.


C.4.6.1
Sample


This shows that NLIRP (NotificationLog IRP) can pass some network management information to FileIRP.
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<<agent-internal-usage>> Notation


C.5
Void

This section is intentionally empty.







		

		



		

		







		

		



		

		







		

		



		

		

























C.6
Association classes


Subclause 3.46 of [OMG UML] defines an association class as: 


"An association class is an association that also has class properties (or a class that has association properties). Even though it is drawn as an association and a class, it is really just a single model element." 


Association classes are appropriate for use when an "InformationObjectClass" needs to maintain associations to several other "InformationObjectClass"'s and there are relationships between the members of the associations within the scope of the "containing" "InformationObjectClass". For example, a namespace maintains a set of bindings, a binding ties a name to an object.  A Binding "IOC" can be modelled as an Association Class that provides the binding semantics to the relationship between a name and some other "InformationObjectClass".  This is depicted in the following figure (exemplary only, not taken from another Recommendation).
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Example of an Association Class


C.7
Abstract class


C.7.1
General

It specifies an <<InformationObjectClass>> as a base class to be inherited by subclasses.  An abstract class cannot be instantiated.


Abstract class notation is the use of italics in the class name of the corresponding <<InformationObjectClass>> in the diagram.


C.7.2
Sample


This shows that ManagedGenericIRP is an abstract <<InformationObjectClass>>.
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Abstract Class Notation


Annex D

Design

(This annex forms an integral part of this Recommendation)

This annex provides guidelines for specification of protocol specific designs. 


For further study.


Appendix I

Requirements example

(This appendix does not form an integral part of this Recommendation)

NOTE – The following example is based on alarm management, but is used for illustrative purposes only and not intended to be a complete or correct set of requirements for alarm management.


I.1
Concepts and background


Any evaluation of the NEs' and the overall network health status requires the detection of faults in the network and, consequently, the notification of alarms to the OS (EM and/or NM). 


I.2
Business level requirements


I.2.1
Requirements

Faults that may occur in the network can be grouped into one of the following categories:


–
Hardware failures, i.e., the malfunction of some physical resource within a NE.


–
Software problems, e.g., software bugs, database inconsistencies.


I.2.1.2
Fault detection 

REQ-FM-FUN-01 The majority of the faults should have well-defined conditions for the declaration of their presence or absence, i.e., fault occurrence and fault clearing conditions. Any such incident shall be referred to in this appendix as an ADAC fault. The network entities should be able to recognize when a previously detected ADAC fault is no longer present, i.e., the clearing of the fault, using similar techniques as they use to detect the occurrence of the fault.


I.2.1.3
Clearing of alarms


The alarms originated in consequence of faults need to be cleared. To clear an alarm, it is generally necessary to repair the corresponding fault. 


…


REQ-FM-FUN-02 Each time an alarm is cleared, the Agent shall generate an appropriate clear alarm event. A clear alarm is defined as an alarm. 


I.2.1.4
Alarm forwarding and filtering


REQ-FM-FUN-03 For each detected fault, appropriate alarms (notifications of the fault) shall be generated by the faulty network entity. 


…


I.2.2
Actor roles


Managed system
The entity performing an agent role.


Managing system
The entity performing the manager role.

I.2.3
Telecommunications resources


The managed network equipment is viewed as relevant telecommunications resources in this Recommendation.


I.2.4
High level use case diagrams


I.2.4.1
Report alarm 

The first overview use case diagram in Figure I.1 shows the overall interaction of the Alarm interface.

The first overview use case diagram shows the interactions involved in reporting a detected failure.
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Figure I.1 – Report alarm

I.3
Specification level requirements


I.3.1
Use cases


I.3.1.1
Fault notification


		Use case stage

		Evolution/Specification

		<<Uses>>
Related use 



		Goal (*)

		Upon detection of a failure condition, the Managed System sends an Alarm Report notification, through interface Q, of the relevant type to the Managing System.

		



		Actors and Roles (*)

		The Managing System is a consumer of notifications from the Managed System.

		



		Telecom resources

		Any managed entity

		



		Assumptions

		A fault condition is detected.

		



		Pre-conditions

		There is an open communication channel between the Managing System and the Managed System.

		



		Begins when 

		A fault condition is detected.

		



		Step 1 (*) 

		Upon detection of a failure condition, an appropriate Alarm Report or Security Alarm Report is created. 

		



		Ends when 

		Alarm report or Security Alarm Report is emitted by the agent.

		



		Exceptions

		Communication or process failure could result in a failure to deliver the Alarm Report to the Managing System. The Alarm Synchronization Use Case covers this situation.

		



		Post-conditions

		The Managing System is informed of the fault condition in the Managed System.

		



		Traceability (*)

		REQ-FM-FUN-01, REQ-FM-FUN-02, …

		





I.3.1.2
Alarm clear


…


I.3.1.3
Acknowledge alarm


…


Appendix II

Analysis example

(This appendix does not form an integral part of this Recommendation)

NOTE – The following example is based on alarm management, but is used for illustrative purposes only and not intended to be a complete or correct set of requirements for alarm management.

II.1
Concepts and background


Any evaluation of the NEs' and the overall network health status requires the detection of faults in the network and, consequently, the notification of alarms to the OS (EM and/or NM). 


…


II.2
Information object classes


II.2.1
Information entities imported and local label


		Label reference

		Local label



		3GPP TS 32.302, information object class, NotificationIRP

		NotificationIRP



		3GPP TS 32.302, interface, notificationIRPNotification

		NotificationIRPNotification



		3GPP TS 32.622, information object class, IRPAgent

		IRPAgent



		3GPP TS 32.312, information object class, ManagedGenericIRP

		ManagedGenericIRP





II.2.2
Class diagram


This clause introduces the set of information object classes (IOCs) that encapsulate information within the agent. The intent is to identify the information required for the AlarmAgent implementation of its operations and notification emission. This clause provides the overview of all support object classes in UML. Subsequent clauses provide more detailed specification of various aspects of these support object classes.


II.2.2.1
Attributes and relationships
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Figure II.1 – Alarm management information object classes


II.2.2.2
Inheritance
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Figure II.2 – Alarm management IOC inheritance


II.2.3
Information object class definitions


		Class name

		Qualifier

		Requirement IDs



		AlarmInformation

		M

		REQ-FM-FUN-01, REQ-FM-FUN-02, …



		AlarmList

		M

		REQ-FM-FUN-n



		…

		

		



		

		

		





II.2.3.1
AlarmInformation


II.2.3.1.1
Definition


AlarmInformation contains information about alarm condition of an alarmed MonitoredEntity.


…. 

II.2.3.1.2
Attributes


		Attribute name

		Support Qualifier

		Read Qualifier

		Write Qualifier

		Requirement IDs



		alarmed

		M

		M

		M

		



		probableCause

		C

		M

		C

		



		structuredProbableCause

		C

		M

		C

		



		perceivedSeverity

		M

		M

		M

		



		specificProblem

		O

		O

		O

		



		…

		

		

		

		



		…

		

		

		

		





II.2.3.1.3
State diagram


Alarms have states. 


…
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Figure II.3 – Alarm information state diagram

II.2.3.2
AlarmList


II.2.4
Information relationships definition


		Relationship

		Support
Qualifier

		Requirement IDs



		relation-AlarmIRP-AlarmList

		M

		REQ-FM-FUN-x



		…

		

		





II.2.4.1
relation-AlarmIRP-AlarmList (M)

II.2.4.1.1
Definition


This represents the relationship between AlarmIRP and AlarmList. 


II.2.4.1.2
Roles

		Name

		Definition



		identifyAlarmIRP

		It represents the capability to obtain the identities of one or more AlarmIRP.



		identifyAlarmList

		It represents the capability to obtain the identity of one AlarmList.





II.2.4.1.3
Constraint


There is no constraint for this relationship. 

II.2.4.2
relation-AlarmList-AlarmInformation (M)

...


II.2.5
Information attribute definition


II.2.5.1
Definition and legal values


		Name

		Definition

		Legal Values



		alarmed

		It identifies one AlarmInformation in the AlarmList.  

		



		notificationId

		It identifies the notification that carries the AlarmInformation. 

		





II.2.5.2
Constraints


		Name

		Affected attribute(s)

		Definition



		inv_notificationId

		notificationId

		NotificationIds shall be chosen to be unique across all notifications of a particular Managed Object (representing the NE) throughout the time that alarm correlation is significant. The algorithm by which alarm correlation is accomplished is outside the scope of this IRP.





II.3
Interface definition


II.3.1
Class diagram representing interfaces
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Figure II.4 – Alarm management IRP class diagram


II.3.2
Generic rules


Rule 1: Each operation with at least one input parameter supports a pre-condition valid_input_parameter which indicates that all input parameters shall be valid with regard to their information type. Additionally, each such operation supports an exception operation_failed_invalid_input_parameter which is raised when pre-condition valid_input_parameter is false. The exception has the same entry and exit state.

Rule 2: Each operation with at least one optional input parameter supports a set of pre-conditions supported_optional_input_parameter_xxx where "xxx" is the name of the optional input parameter and the pre-condition indicates that the operation supports the named optional input parameter. Additionally, each such operation supports an exception operation_failed_unsupported_optional_input_parameter_xxx which is raised when:

a)
the pre-condition supported_optional_input_parameter_xxx is false; and

b)
the named optional input parameter is carrying information.

The exception has the same entry and exit state.

Rule 3: Each operation shall support a generic exception operation_failed_internal_problem that is raised when an internal problem occurs and that the operation cannot be completed. The exception has the same entry and exit state.

II.3.3
Interface AlarmIRPOperations_1 (O)


		Operation Name

		Qualifier

		Requirement IDs



		acknowledgeAlarms

		M

		REQ-FM-FUN-x, REQ-FM-FUN-y



		getAlarmList

		M

		…





II.3.3.1
Operation acknowledgeAlarms (M)


II.3.3.1.1
Definition


The Manager invokes this operation to acknowledge one or more alarms.


II.3.3.1.2
Input parameters


		Name

		Qua-lifier

		Information Type

		Comment



		…

		

		

		



		ackUserId

		M

		AlarmInformation.ackUserId

		It identifies the user acknowledging the alarm.



		ackSystemId

		O

		AlarmInformation.ackSystemId

		It identifies the processing system on which the subject IRPManager runs. It may be absent implying that IRPManager does not wish this information be kept in AlarmInformation in AlarmList.





II.3.3.1.3
Output parameters


		Name

		Qua-lifier

		Matching Information

		Comment



		…

		

		

		



		Status

		M

		ENUM (OperationSucceeded, OperationFailed, OperationPartiallySucceeded)

		If someAlarmAcknowledged is true, status = OperationPartiallySucceeded.


If allAlarmsAcknowledged is true, status = OperationSucceeded.


If operation_failed is true, status = OperationFailed.





II.3.3.1.4
Pre-condition 


atLeastOneValidId.


		Assertion Name

		Definition



		atLeastOneValidId

		The AlarmInformationReferenceList contains at least one identifier that identifies one AlarmInformation in AlarmList and that this identified AlarmInformation shall have its ackState indicating "unacknowledged" and, if provided, an equal perceivedSeverity.





II.3.3.1.5
Post-condition


someAlarmAcknowledged OR allAlarmsAcknowledged.


		Assertion Name

		Definition



		someAlarmAcknowledged

		…



		allAlarmsAcknowledged

		…





II.3.3.1.6
Exceptions


		Name

		Definition



		operation_failed

		Condition: Pre-condition is false or post-condition is false.

Returned Information: The output parameter status. 


Exit state: Entry state.





II.3.3.2
Operation getAlarmList (M)


…


Appendix III

Comparison with ITU-T Rec. Z.601

(This appendix does not form an integral part of this Recommendation)

This appendix provides information on the relationship between this Recommendation and ITU‑T Rec. Z.601 (Data Architecture) that are used for the development of Recommendations in the M.1400 series of ITU-T Recommendations.

While this Recommendation provides a methodology for specifying management interfaces between two physical systems, ITU-T Rec. Z.601 provides a framework for the development of one system. This data architecture identifies candidate interfaces within one system as well as the interfaces on the boundary of this system. These interfaces at the boundary will be between systems.


The methodology specified by this Recommendation is primarily aimed at the development of a set of management interface Recommendations rather than of individual systems. The data architecture prescribes no requirements capture similar to the requirements phase, as it prescribes the specification of individual systems only, not their purpose relative to an organization. 


ITU-T Rec. Z.601 focuses on specification of the external terminology and grammar as perceived by the end users. This Recommendation focuses on specification of management interfaces, which may not be perceived by the end users.


In this Recommendation, the requirements for the problem being solved fall into two classes. The first class of requirements is referred to as business requirements; the second class is referred to as specification requirements. The specification requirements may include requirements to support end-user interaction at their human-computer interfaces. Some of these requirements may specify syntactical requirements to be supported over any management interface. Syntactical requirements correspond to external terminology schemata of the data architecture as described in ITU‑T Rec. Z.601.


The output of the analysis phase will be an information model. This corresponds to a concept schema of the data architecture as described in ITU-T Rec. Z.601. If the information models from the analysis phase do not convey all the necessary information from the syntactical requirements, the implementation design may need to include a mapping from the syntactical requirements. 


The documentation from the implementation design phase will consist of two parts:


1)
A technology-dependent data specification common for several interfaces, e.g., using GDMO or CORBA IDL, corresponding to an internal terminology schema according to the data architecture in ITU-T Rec. Z.601.


2)
A technology-dependent specification of each interface, e.g., using CMIP or CORBA IDL, corresponding to a distribution schema according to the data architecture in ITU‑T Rec. Z.601.


Appendix IV

Issues for further study

This appendix identified known issues that are subject for further study.


IV.1
SOA

The approval of [ITU-T M.3060] (Principles for the management of next generation networks) signalled a change from an object-oriented to a service-oriented approach to management. The impact of this change will need to be studied to identify any changes required in future revisions of this Recommendation (M.3020).

IV.2
UML


This version of M.3020 references UML version 1.5 in order to maintain alignment with corresponding 3GPP specifications. A revised M.3020 should reference later versions of UML:


–
The OMG MOF meta-meta model integrates UML 2.x as a meta-model which is supported by the mainstream industry tool vendors. Prior to UML 2.0, there was no overarching meta-meta model and UML itself was not standard. MOF supports the addition and creation of other new meta-models defined in a precise way via OCL which is a predicate calculus language.

–
Both industry (telecoms, governments and military) and tool vendors are converging on the  OMG MOF model.

–
The benefits of the MOF meta-meta model are that it supports a family of meta-models which can be used to define object models, HCI relationships, various technology specific implementations and allows transforms between models to be undertaken in a standard way. This is not achievable in UML 1.5 since UML 1.5 exists in isolation of a higher meta-model.


IV.3
Visibility

It has been suggested that the default visibility should be private for attributed and public for operations in order to promote data encapsulation and reduce time and effort in defining the implementation model.


IV.4
Type definitions

When writing a new specification based on this methodology, it is necessary to specify the types of parameters and attributes. Formal type definitions are absent from the current version of M.3020, so the definition of types might be different and inconsistent for the same meaning in different specifications, e.g., for an array of integer, it might be defined as list of integer, or sequence of integer, or set of integer.

It is suggested to add a new clause in Annex B with type definitions that can be used to define attributes and parameters. The new clause should also handle definition of complex types.

Appendix V

Additional UML usage samples


This appendix contains additional samples on use of the UML described in Annex C.


V.1
Proxy Class


V.1.1
First Sample


This shows a <<ProxyClass>> named YyyFunction. It represents all IOCs listed in the Note under the UML diagram.  All the listed IOCs, in the context of this sample, inherit from ManagedFunction IOC.  


The use of <<ProxyClass>> eliminates the need to draw multiple UML <<InformationObjectClass>> boxes, i.e. those whose names are listed in the Note, in the UML diagram.
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Note: The YyyFunction <<ProxyClass>> represents AsFunction, AucFunction, BgFunction, … 


<<ProxyClass>> Notation Sample V.1


V.1.2
Second Sample


This shows a <<ProxyClass>> named YyyFunction. It represents all IOCs listed in the Note right under the UML diagram.  All the listed IOCs, in the context of this sample, have link (internal and external) relations.  


The actual names of the IOC represented by InternalYyyFunction <<ProxyClass>> and by the ExternalYyyFunction <<ProxyClass>> are listed under the subsection of X.Y of the associated YyyFunction.  For example, under X.Y.1 for AsFunction, two paragraphs are added to list all peer internal entities and external entities that are linked with AsFunction.  See sample in quotation below that is using AsFunction as a sample for YyyFunction.


The actual names of the IOC represented by Link_a_z <<ProxyClass>> and by ExternalLink_a_z <<ProxyClass>> are listed under the subsection of X.Y of the associated YyyFunction.  For example, under X.Y.1 for AsFunction, two paragraphs are added to list the names of the IOCs represented by Link_a_z and by ExternalLink_a_z.  See the quoted text below that is using AsFunction as a sample for YyyFunction.  


“


X.Y.1
AsFunction

X.Y.1.1
Definition


This IOC represents As functionality. For more information about the As, see 3GPP TS 23.002 [15].


The linked InternalYyyFunction <<ProxyClass>> represents SlsFunction, CscfFunction, HlrFunction ... 


The linked ExternalYyyFunction <<ProxyClass>> represents …


The Link_a_z <<ProxyClass>> represents Link_As_Scscf, Link_Bgcf_Scscf …


The ExternalLink_a_z <<ProxyClass>> represents …


“
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Note: The ‘Yyy’ of YyyFunction <<ProxyClass>> represents AsFunction, AucFunction, …


<<ProxyClass>> Notation Sample V.2
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1. Introduction


This document is a compilation of proposed changes to ITU-T and 3GPP management interface methodologies.


2. Document history


		Version

		Comment

		Date



		1.0

		Initial version based on M.3020 status document

		2008-01-20



		2.0

		Updated based on agreements at the joint meeting 2008-01-21

		2008-02-11



		3.0

		Updated based on agreements at the joint meeting 2008-03-11

		2008-04-10



		4.0

		Updated based on agreements at the joint meeting 2008-04-14

		2008-04-15



		4.1

		Updated at SG4 meeting in Geneva, May 2008

· New section 5.4


· Updates in 7.7, 7.8 and 7.9 following inclusion in revised M.3020

· Updated proposal in 6.2 on requirements overview

· Proposal 7.6 on visibility is removed

· New proposal on inclusion of analysis pattern (clause 9.2)

		2008-05-23





3. Contact information


		ITU-T SG4

		Knut Johannessen


Telenor


Norway

		Tel: +47 90 10 18 10


Email: knut.johannessen[at]telenor.com



		3GPP SA5

		Thomas Tovinger


Ericsson


Sweden

		Tel: +46 31 7473010


Email: <firstname.familyname>@ericsson.com



		

		

		





4. Conventions


The status of each change:


· Level 1: Agreement between involved organizations and final text for the change is available. Given the differences in document templates, “final text” must be understood to allow for the organization specific documentation guidelines.


· Level 2: Agreement between involved organizations but final text to be provided.


· Level 3: Agreement within one organization but no inter-organization agreement


· Level 4: Change suggested by one organization but currently without agreement within the organization. 


4.1 Meeting overview


		ITU-T SG4

		http://www.itu.int/ITU-T/studygroups/com04/index.asp



		3GPP SA5

		http://www.3gpp.org/ftp/Specs/html-info/Meetings-S5.htm 



		

		





Next virtual meeting on the MALL: Monday 9 June 2008 15:00-17:00 (CET)


5. General issues and normative text


5.1 Summary


		Source

		Status

		Subject Matter

		Document Id



		SG4

		Level 3

		SOA

		ITU-T Rec. M.3020 (07/07) (also 5.2)



		SG4

		Level 3

		UML

		ITU-T Rec. M.3020 (07/07) (also 5.3)



		SG4

		Level 3

		Clarification on scope and data design

		5.4



		

		

		

		



		

		

		

		





5.2 SOA


The approval of ITU-T Recommendation M.3060 (Principles for the Management of Next Generation Networks) signalled a change from an Object Oriented to a Service Oriented approach to management.  The impact of this change will need to be studied to identify any changes required in future revisions of this Recommendation (M.3020).


5.3 UML


This version of methodology references UML version 1.5 in order to maintain alignment with corresponding 3GPP specifications. A revised methodology should reference later versions of UML:


· The OMG MOF meta-meta model integrates UML 2.x as a meta-model which is supported by the mainstream industry tool vendors. Prior to UML 2.0 there was no overarching meta-meta model and UML itself was not standard.  MOF supports the addition and creation of other new meta-models defined in a precise way via OCL which is a predicate calculus language.


· Both industry (telecoms, governments and military) and tool vendors are converging on the OMG MOF model.


· The benefits of the MOF meta-meta model are that it supports a family of meta-models which can be used to define object models, HCI relationships, various technology specific implementations and allows transforms between models to be undertaken in a standard way. This is not achievable in UML 1.5 since UML 1.5 exists in isolation of a higher meta-model.


6. Clarification on scope and data design


7. The following clarifications on scope and data design has been discussed and agreed by SG4 :

(1) The text in the Scope section:


This ITU-T Recommendation describes the Management Interface Specification Methodology (MISM). It describes the process to derive interface specifications based on user requirements, analysis and design (RAD).

is changed to


This ITU-T Recommendation describes the Management Interface Specification Methodology (MISM). The methodology describes the process to derive machine-machine interface specifications based on user requirements, analysis and design (RAD).

(2) Add to Bibliography:

ITU-T Recommendation M.1401 (2006). Formalization of interconnection designations among operators’ telecommunication networks  

ITU-T Recommendation M.1403 (2007). Formalization of generic orders

ITU-T Recommendon M.1404 (2007). Formalization of orders for interconnections among operators' networks

ITU-T Recommendation Z.601 (2007). Data architecture of one software system


(3) Change the following text in clause 7.1 General considerations:


The purpose of this methodology is to provide a description of the processes leading towards the definition of management interfaces.

to


The purpose of this methodology is to provide a description of the processes leading towards the definition of machine-machine management interfaces.

(5) Add a new second paragraph to section 7.3.2 Requirements:


Human-computer interface data are specified in the second class of requirements. These  requirements may have great impact on concepts and data designed in the subsequent phases. For more detail, see Appendix III of this Recommendation, and see the M.1400 series Recommendations on data design for human-computer interfaces.

(6) Add a new second paragraph to section 7.3.3 Analysis:


This phase should take into account the needs of human-computer interface data (i.e. the information model must contain sufficient information that designs can be developed based on the analysis results).

(7) Add a new second paragraph to section 7.3.4.1 General:


8. This phase distinguishes three kinds of specifications of data: paradigm (e.g. XML) dependent design of data to be communicated across multiple interfaces (e.g. fault and performance), messages (e.g. alarm report) to be communicated over each individual interface, and encoding method of the data (e.g. compressed XML) consistent with a particular paradigm.

9. Requirements template


9.1 Summary


		Source

		Status

		Subject Matter

		Document Id



		SG4

		Level 3

		Requirements overview

		ITU-T TD 353 (PLEN/4) (also 6.2)


3GPP SA5 S5-071940 | TD 500 (GEN/4)



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		





9.2 Requirements overview 


In Annex A, add a sub-clause named “Requirements overview” to the template to list all requirements defined in the document, also provide the qualifier for each provided requirement. With notes field, the priority of the requirements or other additional information can also be described.


		Requirement name

		Qualifier

		Notes



		

		

		





The qualifier will use a subset of the value set defined for the support qualifier in Annex B, i.e.


· Mandatory (M)

· Optional (O)

· Conditional-Mandatory (CM)

· Conditional-Optional (CO)











The second part of the original proposal is withdrawn. The first part – to add a requirements overview is retained – but this capability could be made optional.

Comments by 3GPP SA5 ftp://ftp.3gpp.org/TSG_SA/WG5_TM/TSGS5_56/Docs/S5-071940.zip 

10. Analysis | IS template


10.1 Summary


		Source

		Status

		Subject Matter

		Document Id



		SG4

		Level 3

		Type definitions 

		ITU-T TD 353 (PLEN/4) (also 7.2)


3GPP SA5 S5-071940 | TD 500 (GEN/4)



		SG4

		Level 3

		Common notification traceability

		ITU-T TD 353 (PLEN/4) (also 7.3)


3GPP SA5 S5-071940 | TD 500 (GEN/4)



		SG4

		Level 3

		Attribute constraint

		ITU-T TD 353 (PLEN/4) (also 7.4)


3GPP SA5 S5-071940 | TD 500 (GEN/4)



		SG4

		Level 3

		Attribute type table 

		ITU-T TD 353 (PLEN/4) (also 7.5)


3GPP SA5 S5-071940 | TD 500 (GEN/4)



		SA5

		Level 1

		3GPP-approved changes in TS 32.150 after the version 7.1.1 referenced by M.3020 (Oct-07)


- all these updates published in version 8.0.0.

		



Incorporated in revised Rec. M.3020 



		SA5

		Level 1

		3GPP-approved changes in TS 32.151 after the version 7.1.0 referenced by M.3020 (Oct-07)


- all these updates published in version 8.0.0.

		Incorporated in revised Rec. M.3020













		SA5

		Level 1

		3GPP-approved changes in TS 32.152 after the version 7.0.1 referenced by M.3020 (Oct-07)


· all these updates published in version 8.0.0.


Comment: Re-wording necessary in order to handle 3GPP specific references (e.g. Release 7 and Release 8).

		1. 

2. 

3. 

4. 

Incorporated in revised Rec. M.3020



		SA5

		Level 1

		SA5#57-approved CR, pending SG4 agreement before submission for SA approval.


Agreement to change


TS --> Specification


Label --> ID


in order to align with the current format of the requirements template.

		S5-080084 Introduction of traceability in the IS template





10.2 Type definitions


When writing new document using M.3020 as template, it is needed to specify the types of parameters and attributes. But the specification for type definition is absent in M.3020, so the definition of type might be different and inconsistent for the same meaning in different documents, e.g. for an array of integer, it might be defined as list of integer, or sequence of integer, or set of integer. 


It is suggested to define a protocol-neutral methodology to be added as ANNEX E in M3020 for the type definitions that can be used to define attributes and parameters.


It is suggested to add a new section as “B.2.2.5.2 type definitions”, to define new constructed complex types in the new written document. 


The proposed Annex E is included (here).




[image: image1.emf]Type definitions -  Annex E v1.doc




B.2.2.5.2 type definitions


This section defines the compound types referenced in attribute and parameter definition that needs more description or be referenced more than once.


Using the following template:


		Type Name

		Description

		Type Definition



		AssignableCoSBWType

		Indicates the assignable bandwidth per CoS. Where the Name is a pointer to // ETHServiceClassProfile object.

		Struct 


{


serviceClass:  Name, 


bandwidth: Integer //Units: bits per second


}



		CtrlProtocolProcType

		Indicates the layer 2 control protocol processing.

		Struct 


{ 


controlProtocol : String,


destMAC :String,


processing: ENUM { discard, peer, pass, peer&pass },


fDFrEVCPtr: Name // used only when xxx is set to Pass and Peer&Pass


}





Comments by 3GPP SA5 ftp://ftp.3gpp.org/TSG_SA/WG5_TM/TSGS5_56/Docs/S5-071940.zip 

10.3 Common notification traceability 


Add the “Requirement Ids” to B.2.2.6 Common Notifications as a table field after the field “Notes". 


Common Notifications can originate from many requirements and traceability should be described. 


The new table will be as follows:


		Name

		Qualifier

		Notes

		Requirement Ids



		

		

		

		





Comments by 3GPP SA5 ftp://ftp.3gpp.org/TSG_SA/WG5_TM/TSGS5_56/Docs/S5-071940.zip 


10.4 Attribute constraints


Section B.2.2.4.a.3 has no formal structure for specification of attribute constraints. It is suggested to add a table that allow easier mapping of constraints to attributes. 


		Attribute name

		Constraint



		

		





Comments by 3GPP SA5 ftp://ftp.3gpp.org/TSG_SA/WG5_TM/TSGS5_56/Docs/S5-071940.zip 

10.5 Attribute type table


Add an Attributes Description Table in B.2.2.4.a.2 Attributes to capture the attributes’ type and description to enhance the readability of description about IOC’s attributes:


		Attribute Name

		Type

		Description



		

		

		





The current format has three disadvantages:


1) It is inconvenient for readers to master the IOC’a attributes, as they must go to the Information Attributes Definition part (usually it is located on another page) to check each attribute’s type definition. Actually, for the IOC’s attribute information, reader first want to know is the attribute’s type definition and description, not the qualifier information, they must first know what it is, and then they can know how to do with it. So to provide an attributes description table here will enhance the readability of the document.


2) If we provide the attributes definition in the Information Attributes Definition part, it will be difficult to describe the type information of the attribute that comes from different IOC and has different type value scope, e.g. the “operationState” in different IOC will has different value scope.


3) If we provide the attributes definition in the Information Attributes Definition part, it will be difficult to describe the type information of the attribute that comes from different IOC and has different type. e.g. the “aEnd” in TopologicalLink will be defined as TerminationPoint type, but in SubnetworkConnection will be defined as TPData type. TPData type will contains TerminationPoint and other information, so it can’t be defined in the same attribute name following the current format definition of M.3020, to distinguish this, we must provide different names, but it will force the writer to do more work on the IOC attribute naming.


Comments by 3GPP SA5 ftp://ftp.3gpp.org/TSG_SA/WG5_TM/TSGS5_56/Docs/S5-071940.zip 

10.6 Visibility




Removed based on Release 8 version of 32.151/32.152.

10.7 3GPP-approved changes in TS 32.150 

Incorporated in revised Rec. M.3020.

















10.8 3GPP-approved changes in TS 32.151 

Incorporated in revised Rec. M.3020.

1. 



2. 



3. 



4. 





5. 



6. 





10.9 3GPP-approved changes in TS 32.152 

Incorporated in revised Rec. M.3020.

1. 



2. 



3. 



4. 



5. 



10.10 SA5#57-approved CR, pending SG4 agreement before submission for SA approval.


S5-080084 Introduction of traceability in the IS template




[image: image6.wmf]S5-080084 32151-800 IS traceability to Reqs .zip




11. Design | Solution Set template


11.1 Summary


		Source

		Status

		Subject Matter

		Document Id



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		





12. UML style guide


12.1 Summary


		Source

		Status

		Subject Matter

		Document Id



		SG4

		3

		Analysis Pattern

		TD404P (AppendixI)



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		





12.2 Analysis Pattern


12.3 The analysis pattern described in Appendix I of new Recommendation M.3190 Shared Information and Data Model (SID) is considered useful in order to ensure commonality in analysis. 

12.4 

[image: image7.emf]td-PLEN-0404-sid-re v1-v1.doc
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6.3
Information object class definitions



6.3.1
AsFunction



6.3.1.1
Definition



This IOC represents AS functionality. For more information about the AS, see 3GPP TS 23.002 [8]. AsFunction may be instantiated when a specific Application Server type is not already represented with an IOC subclassed from this IOC in this specification. If the Application Server type is already represented by an IOC in this specification, then it should instead be used. In the case a subclassed IOC is utilized, the AsFunction relationships (including link objects) are carried forward to the sub-classed IOC through inheritance.




6.3.1.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				asFunctionId



				+



				M



				M



				-











6.3.1.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.



6.3.2
BgcfFunction



6.3.2.1
Definition



This IOC represents BGCF functionality. For more information about the BGCF, see 3GPP TS 23.002 [8].




6.3.2.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				bgcfFunctionId



				+



				M



				M



				-











6.3.2.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.



6.3.3
CamelImSsfAsFunction



6.3.3.1
Definition



This IOC represents abstract CAMEL IM-SSF functionality. For more information about the CAMEL IM-SSF AS, see 3GPP TS 23.002 [8].




6.3.3.2
Attributes




Void.



6.3.4
CscfFunction



6.3.4.1
Definition



This IOC represents CSCF functionality. For more information about the CSCF, see 3GPP TS 23.002 [8].  CscfFunction shall not be instantiated to be name-contained by a ManagedElement instance that contains any of the role based CSCFs, namely PcscfFunction, IcscfFunction or ScscfFunction.



6.3.4.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				cscfFunctionId



				+



				M



				M



				-











6.3.4.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.



6.3.5
HssFunction



6.3.5.1
Definition



This IOC represents HSS functionality. For more information about the HSS, see 3GPP TS 23.002 [8].




6.3.5.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				hssFunctionId



				+



				M



				M



				-











6.3.5.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.



6.3.6
IcscfFunction



6.3.6.1
Definition



This IOC represents I-CSCF functionality. For more information about the I-CSCF, see 3GPP TS 23.002 [8].




6.3.6.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				icscfFunctionId



				+



				M



				M



				-











6.3.6.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.



6.3.7
ImsMgwFunction



6.3.7.1
Definition



This IOC represents IMS-MGW functionality. For more information about IMS-MGW, see 3GPP TS 23.002 [8].




6.3.7.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				imsMgwFunctionId



				+



				M



				M



				-











6.3.7.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.



6.3.8
MgcfFunction



6.3.8.1
Definition



This IOC represents MGCF functionality. For more information about the MGCF, see 3GPP TS 23.002 [8].




6.3.8.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				mgcfFunctionId



				+



				M



				M



				-











6.3.8.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.



6.3.9
MrfcFunction



6.3.9.1
Definition



This IOC represents MRFC functionality. For more information about the MRFC, see 3GPP TS 23.002 [8].




6.3.9.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				mrfcFunctionId



				+



				M



				M



				-











6.3.9.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.



6.3.10
MrfpFunction



6.3.10.1
Definition



This IOC represents MRFP functionality. For more information about the MRFP, see 3GPP TS 23.002 [8].




6.3.10.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				mrfpFunctionId



				+



				M



				M



				-











6.3.10.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.



6.3.11
OsaScsAsFunction



6.3.11.1
Definition



This IOC represents OSA Application Server (Service Capability Server) functionality. For more information about the OSA Service Capability Server, see 3GPP TS 23.002 [8].




6.3.11.2
Attributes




Void.



6.3.12
PcscfFunction



6.3.12.1
Definition



This IOC represents P-CSCF functionality. For more information about the P-CSCF, see 3GPP TS 23.002 [8].




6.3.12.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				pcscfFunctionId



				+



				M



				M



				-











6.3.12.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.



6.3.13
ScscfFunction



6.3.13.1
Definition



This IOC represents S-CSCF functionality. For more information about the S-CSCF, see 3GPP TS 23.002 [8].




6.3.13.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				scscfFunctionId



				+



				M



				M



				-











6.3.13.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.



6.3.14
SipAsFunction



6.3.14.1
Definition



This IOC represents SIP AS functionality. For more information about the SIP AS, see 3GPP TS 23.002 [8].




6.3.14.2
Attributes



Void.



6.3.15
SlfFunction



6.3.15.1
Definition



This IOC represents SLF functionality. For more information about the SLF, see 3GPP TS 23.002 [8].




6.3.15.2
Attributes




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				slfFunctionId



				+



				M



				M



				-











6.3.15.3
Notifications



The common notifications defined in subclause 6.6 are valid for this IOC, without exceptions or additions.




				Next Modified Section











6.4
Information relationship definitions



In this version, there are no information relationship definitions.




				Next Modified Section











6.6
Common notifications




This  subclause presents a list of notifications that can be referred to by any IOC defined by this IRP specification. These notifications are only applicable to IOCs referring  to this subclause.



				Name



				Qualifier



				Notes







				notifyAckStateChanged



				See Alarm IRP (3GPP TS 32.111-2 [5])



				







				notifyAlarmListRebuilt



				See Alarm IRP (3GPP TS 32.111-2 [5])



				







				notifyChangedAlarm



				See Alarm IRP (3GPP TS 32.111-2 [5])



				







				notifyClearedAlarm



				See Alarm IRP (3GPP TS 32.111-2 [5])



				







				notifyComments



				See Alarm IRP (3GPP TS 32.111-2 [5])



				







				notifyNewAlarm



				See Alarm IRP (3GPP TS 32.111-2 [5])



				







				notifyPotentialFaultyAlarmList



				See Alarm IRP (3GPP TS 32.111-2 [5])



				







				notifyObjectCreation



				See Kernel CM IRP (3GPP TS 32.662 [3])



				







				notifyObjectDeletion



				See Kernel CM IRP (3GPP TS 32.662 [3])



				







				notifyAttributeValueChange



				See Kernel CM IRP (3GPP TS 32.662 [3])



				















				End of modifications
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X.2
Class diagram




X.2.1
Attributes and relationships 




This first set of diagrams represents all information object classes defined in this IS with all their relationships and all their attributes, including relationships with imported IOCs (if any). These diagrams shall contain information object class cardinalities (for associations as well as containment relationships) and may also contain association names and role names. These shall be UML compliant class diagrams (see also 3GPP TS 32.152 [4]). 



Characteristics (attributes, relationships) of imported information object classes need not to be repeated in the diagrams. Information object classes should be defined using the stereotype <<InformationObjectClass>>. 




X.2.2
Inheritance




This second set of diagrams represents the inheritance hierarchy of all information object classes defined in this IS. These diagrams do not need to contain the complete inheritance hierarchy but shall at least contain the parent information object classes of all information object classes defined in the present document. By default, an information object class inherits from the information object class "top". These shall be UML compliant class diagrams.




Characteristics (attributes, relationships) of imported information object classes need not to be repeated in the diagrams. Information object classes should be defined using the stereotype <<InformationObjectClass>>. 




NOTE:
some inheritance relationships presented in clause X.2.2 can be repeated in clause X.2.1 to enhance readability.
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X.7
System State Model



Some configurations of information are special or complex enough to justify the usage of a state diagram to clarify them. A state diagram in this clause defines permitted states of the system and the transitions between those states. A state is expressed in terms of a combination of attribute values constraints or involvement in relationships of one or more information object classes.




				Next Modified Section











Y.2
Generic rules




The following rules are relevant for all ISs. They shall simply be copied as part of the specification.




Rule 1: each operation with at least one input parameter supports a pre-condition valid_input_parameter which indicates that all input parameters shall be valid with regards to their information type. Additionally, each such operation supports an exception operation_failed_invalid_input_parameter which is raised when pre-condition valid_input_parameter is false. The exception has the same entry and exit state.



Rule 2: Each operation with at least one optional input parameter supports a set of pre-conditions supported_optional_input_parameter_yyy where "yyy" is the name of the optional input parameter and the
pre-condition indicates that the operation supports the named optional input parameter. Additionally, each such operation supports an exception operation_failed_unsupported_optional_input_parameter_yyy which is raised when (a) the pre-condition supported_optional_input_parameter_yyy is false and (b) the named optional input parameter is carrying information. The exception has the same entry and exit state.



Rule 3: each operation shall support a generic exception operation_failed_internal_problem which is raised when an internal problem occurs and that the operation cannot be completed. The exception has the same entry and exit state.



Y.b
InterfaceName Interface (supportQualifier)




InterfaceName is the name of the interface followed by a qualifier indicating whether the interface is Mandatory (M), Optional (O), Conditional-Mandatory (CM), Conditional-Optional (CO), or SS-Conditional (C). 




"b" represents a number, starting at 3 and increasing by 1 with each new definition of an interface.




Each interface is defined by its name and by a sequence of operations or notifications.




Interfaces related to operations shall be listed before the interfaces related to notifications.




If the interface is related to operation(s), the following Y.b.a "Operation OperationName (supportQualifier)" shall be applied.




If the interface is related to notification(s), the next Y.b.a "Notification NotificationName (supportQualifier)" below shall be applied.




Y.b.a
Operation OperationName (supportQualifier)




OperationName is the name of the operation followed by a qualifier indicating whether the operation is Mandatory (M), Optional (O), Conditional-Mandatory (CM), Conditional-Optional (CO), or SS-Conditional (C). 




"a" represents a number, starting at 1 and increasing by 1 with each new definition of an operation.




Y.b.a.1
Definition




The <definition> subclause is written in natural language. 



Y.b.a.2
Input parameters




List of input parameters of the operation. Each element is a tuple (inputParameterName, supportQualifier, InformationType, inputParameterComment). Legal values for the supportQualifier are: Mandatory (M), Optional (O), Conditional-Mandatory (CM), Conditional-Optional (CO), or SS-Conditional (C). 




This information is provided in a table. An example of such a table is given here below:




				Parameter Name



				Qualifier



				Information type



				Comment







				managerReference



				M



				ntfSubscriber.ntfManagerReference



				It specifies the reference of IRPManager to which notifications shall be sent.











Y.b.a.3
Output parameters




List of output parameters of the operation. Each element is a tuple (outputParameterName, supportQualifier, MatchingInformation, outputParameterComment). Legal values for the supportQualifier are: Mandatory (M), Optional (O), Conditional-Mandatory (CM), Conditional-Optional (CO), or SS-Conditional (C). 




This information is provided in a table. An example of such a table is given here below:




				Parameter Name



				Qualifier



				Matching Information



				Comment







				versionNumberSet



				M



				notificationIRP.irpversion



				It indicates one or more SS version numbers supported by the NotificationIRP.











This table shall also include a special parameter’status’ to indicate the completion status of the operation (success, partial success, failure reason etc.).



				Next Modified Section











Y.c
Scenario








This subclause contains one or more sequence diagrams, each describing a possible scenario. These shall be UML compliant sequence diagrams. This is an optional subclause.



				End of modifications
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4
Information Service (IS) template




The present document contains the templates to be used for the production of all Integration Reference Point (IRP) Information Service (IS) specifications within the 3GPP 32-series.




The clauses in this template that shall be used in the IS specifications are numbered starting with "X", which in general should correspond to clause 4 that is the beginning of the main part of the TS. However, if there is a need in a specific IS to introduce additional clauses in the body, X may correspond to a number higher than 4. 



For a NRM IRP IS, only clause X shall be used.   



For an Interface IRP IS, both clauses X and Y shall be used.



The introductory clauses (from clause 1 to clause 3) for the IS should be taken from the standard 3GPP TS template (i.e. not this IRP IS templates).




The IS template uses qualifiers M, O, CM, CO and C. The semantics of these qualifiers are defined in TS 32.150 [3].



Usage of fonts shall be according to the following table.




				Item



				Font







				Class names



				Courier New







				Attribute names



				Courier New







				Operation names



				Courier New







				Parameter names



				Courier New







				Assertion names



				Courier New







				Notification names



				Courier New







				Exception names



				Courier New







				State names



				Arial







				Enumerated values



				Arial







				NOTE:
These font requirements do not apply to UML diagrams.











X
Information Object Classes




This “X” clause shall be used for NRM IRP ISs.  This “X” clause shall also be used for Interface IRP ISs.  




"X" represents a clause number in the actual Information Service TS. 
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Y
Interface Definition




This “Y” clause shall be used for Interface IRP ISs.



"Y" represents a number, immediately following "X".  



				End of document
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6.1.3.2
IRPAgent



6.1.3.2.1
Definition




This IOC represents the functionality of an IRPAgent. It shall be present. For a definition of IRPAgent, see 3GPP TS 32.102 [2].




The IRPAgent will be contained under an IOC as follows (only one of the options shall be used):




1. ManagementNode, if the configuration contains a ManagementNode;



2. SubNetwork, if the configuration contains a SubNetwork and no ManagementNode;



3. ManagedElement, if the configuration contains no ManagementNode or SubNetwork.



6.1.3.2.2
Attributes




Attributes of IRPAgent




				Attribute Name



				Support Qualifier



				Read Qualifier



				Write Qualifier







				iRPAgentId



				M



				M



				-







				systemDN



				C



				M



				-











6.1.3.2.3
 Notifications



The common notifications defined in subclause 6.1.6 are valid for this IOC, without exceptions or additions.



6.1.3.3
ManagedElement



6.1.3.3.1
Definition




This IOC represents telecommunications equipment or TMN entities within the telecommunications network that performs Managed Element (ME) functions, i.e. provides support and/or service to the subscriber. 
An ME communicates with a manager (directly or indirectly) over one or more interfaces for the purpose of being monitored and/or controlled. MEs may or may not additionally perform element management functionality. 
An ME contains equipment that may or may not be geographically distributed. An ME is often referred to as a "Network Element".




A ManagedElement may be contained in either a SubNetwork or in a MeContext instance. A single ManagedElement seen over the Itf-N may also exist stand-alone with no parent at all. 




The ManagedElement IOC may be used to represent combined ME functionality (as indicated by the managedElementType attribute and the contained instances of different functional IOCs). 




Single function ManagedElement IOC instances will have a 1..1 containment relationship to a function IOC instance (in this context a function IOC instance is an instance of an IOC derived from the ManagedFunction IOC). Multiple function ManagedElement instances will have a 1..N containment relationship to function IOC instances.




NOTE:
For some specific functional IOCs a 1..N containment relationship is permitted.  The specific functional entities are identified in the NRMs that define subclasses of ManagedFunction.



6.1.3.3.2
Attributes




Attributes of ManagedElement




				Attribute Name



				Support Qualifier



				Read Qualifier



				Write Qualifier







				managedElementId



				M



				M



				-







				dnPrefix



				M



				M



				-







				managedElementType



				M



				M



				-







				userLabel



				M



				M



				M







				vendorName



				M



				M



				-







				userDefinedState



				M



				M



				M







				locationName



				M



				M



				-







				swVersion



				M



				M



				-







				managedBy



				M



				M



				-











6.1.3.3.3
Attribute constraints




Attribute constrains for dnPrefix: The attribute dnPrefix shall be supported if an instance of ManagedElement is the local root instance of the MIB. Otherwise the attribute shall be absent or carry no information.



6.1.3.3.4
Notifications



The common notifications defined in subclause 6.1.6 are valid for this IOC, without exceptions or additions.
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6.1.3.5
ManagementNode



6.1.3.5.1
Definition




This IOC represents a telecommunications management system (EM) within the TMN that contains functionality for managing a number of ManagedElements (MEs). The management system communicates with the MEs directly or indirectly over one or more interfaces for the purpose of monitoring and/or controlling these MEs.




This class has similar characteristics as the ManagedElement. The main difference between these two classes is that the ManagementNode has a special association to the managed elements that it is responsible for managing. 




6.1.3.5.2
Attributes




Attributes of ManagementNode




				Attribute Name



				Support Qualifier



				Read Qualifier



				Write Qualifier







				managementNodeId



				M



				M



				-







				userLabel



				M



				M



				M







				vendorName



				M



				M



				-







				userDefinedState



				M



				M



				M







				locationName



				M



				M



				-







				swVersion



				M



				M



				-







				managedElements



				M



				M



				-











6.1.3.5.3
Notifications



The common notifications defined in subclause 6.1.6 are valid for this IOC, without exceptions or additions.




6.1.3.6
MeContext



6.1.3.6.1
Definition




This IOC is introduced for naming purposes. It may support creation of unique DNs in scenarios when some MEs have the same RDNs due to the fact that they have been manufacturer pre-configured. 
If some MEs have the same RDNs (for the above mentioned reason) and they are contained in the same SubNetwork instance, some measure shall be taken in order to assure the global uniqueness of DNs for all IOC instances under those MEs. One way could be to set different dnPrefix for those NEs, but that would require either that: 




a) all LDNs or DNs are locally modified using the new dnPrefix for the upper portion of the DNs, or 




b) a mapping (translation) of the old LDNs or DNs to the new DNs every time they are used externally, e.g. in alarm notifications.




As both the two alternatives above may involve unacceptable drawbacks (as the old RDNs for the MEs then would have to be changed or mapped to new values), using MeContext offers a new alternative to resolve the DN creation. Using MeContext as part of the naming tree (and thus the DN) means that the dnPrefix, including a unique MeContext for each ME, may be directly concatenated with the LDNs, without any need to change or map the existing ME RDNs to new values.  




MeContext have 0..N instances. It may exist even if no SubNetwork exists. Every instance of MeContext contains exactly one ManagedElement during steady-state operations.




6.1.3.6.2
Attributes




Attributes of MeContext




				Attribute Name



				Support Qualifier



				Read Qualifier



				Write Qualifier







				meContextId



				M



				M



				-







				dnPrefix



				M



				M



				-











6.1.3.6.3
Attribute constraints




Attribute constrains for dnPrefix: The attribute dnPrefix shall be supported if an instance of MeContext is the local root instance of the MIB. Otherwise the attribute shall be absent or carry no information.



6.1.3.6.4
Notifications



The common notifications defined in subclause 6.1.6 are valid for this IOC, without exceptions or additions.




6.1.3.7
SubNetwork



6.1.3.7.1
Definition




This IOC represents a set of managed entities as seen over the Itf-N.




There may be zero or more instances of a SubNetwork. It shall be present if either a ManagementNode or multiple ManagedElements are present (i.e. ManagementNode and multiple ManagedElement instances shall have SubNetwork as parent).




The SubNetwork instance not contained in any other instance of SubNetwork is referred to as "the root SubNetwork instance".




6.1.3.7.2
Attributes




Attributes of SubNetwork




				Attribute Name



				Support Qualifier



				Read Qualifier



				Write Qualifier







				subNetworkId



				M



				M



				-







				dnPrefix



				M



				M



				-







				userLabel



				M



				M



				M







				userDefinedNetworkType



				M



				M



				-







				setOfMcc



				M



				M



				-











6.1.3.7.3
Attribute constraints



Attribute constrains for dnPrefix: The attribute dnPrefix shall be supported if an instance of SubNetwork is the local root instance of the MIB. Otherwise the attribute shall be absent or carry no information.



Attribute constrains for setOfMcc: If there may be more than one MCC value in the SubNetwork instance, the attribute setOfMcc is mandatory. Otherwise it is optional.




6.1.3.7.4
Notifications



The common notifications defined in subclause 6.1.6 are valid for this IOC, without exceptions or additions.
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6.1.3.9
VsDataContainer



6.1.3.9.1
Definition




The VsDataContainer managed object is a container for vendor specific data. The number of instances of the VsDataContainer can differ from vendor to vendor. This IOC shall only be used by the Bulk CM IRP for all the NRMs.




6.1.3.9.2
Attributes



Attributes of VsDataContainer




				Attribute Name



				Support Qualifier



				Read Qualifier



				Write Qualifier







				vsDataContainerId



				M



				M



				-







				vsDataType



				M



				M



				-







				vsData



				M



				M



				O







				vsDataFormatVersion



				M



				M



				-











6.1.3.10
Link




6.1.3.10.1
Definition




This IOC represents a communication link or reference point between two network entities. The Link IOC does not indicate whether the represented communication link or reference point is a physical or logical entity.




This IOC cannot be instantiated. It is defined for sub-classing purposes.




For the subclasses of Link, the following rules apply: 




1. The subclass names shall have the form “Link_<X>_<Y>”, where <X> is a string that represents the IOC at one end of the association related to the particular Link subclass, and <Y> is a string that represents the IOC at the other end of the association. For the order of the two strings, <X> shall come alphabetically before <Y>. 




2. In case <X> and <Y> are YyyFunction IOCs (inheriting from ManagedFunction and on first level below ManagedElement), the <X> and <Y> strings shall have the same form as the legal values of the managedElementType attribute (see clause 6.5.1), e.g. “Auc”.  Otherwise <X> and <Y> shall be the full IOC names.




Thus, two valid examples of Link subclass names would be: Link_As_Cscf and Link_Mrfc_Mrfp.



6.1.3.10.2
Attributes




Attributes of Link



				Attribute Name



				Support Qualifier



				Read Qualifier



				Write Qualifier







				linkId



				M



				M



				-







				userLabel



				M



				M



				M







				aEnd



				M



				M



				-







				zEnd



				M



				M



				-







				linkType



				O



				M



				-







				protocolName



				O



				M



				-







				protocolVersion



				O



				M



				-











6.1.3.10.3
Notifications



The common notifications defined in subclause 6.1.6 are valid for this IOC, without exceptions or additions.
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6.1.6
Common Notifications



This  subclause presents a list of notifications that can be referred to by any IOC defined by this IRP specification. These notifications are only applicable to IOCs referring  to this subclause.



Notifications



				Name



				Qualifier



				Notes







				notifyAckStateChanged



				See Alarm IRP (3GPP TS 32.111-2 [11])



				







				notifyAttributeValueChange



				O



				







				notifyChangedAlarm



				See Alarm IRP (3GPP TS 32.111-2 [11])



				







				notifyClearedAlarm



				See Alarm IRP (3GPP TS 32.111-2 [11])



				







				notifyNewAlarm



				See Alarm IRP (3GPP TS 32.111-2 [11])



				







				notifyObjectCreation



				O



				







				notifyObjectDeletion



				O



				







				notifyComments



				See Alarm IRP (3GPP TS 32.111-2 [11])



				







				notifyAlarmListRebuilt



				See Alarm IRP (3GPP TS 32.111-2 [11])



				







				notifyPotentialFaultyAlarmList



				See Alarm IRP (3GPP TS 32.111-2 [11])



				















· 



· 



· 



· 







				End of modifications
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4.1
Trace concepts



The diversity of Trace requirements makes it difficult to identify and anticipate all the operator's specific needs. Thus, the objective of this TS is not to list an exhaustive set of information to meet all the requirements. Rather, Trace data is defined without any limitation on the 2 following dimensions:




-
Trace scope: NEs and signalling interfaces to Trace.




-
Trace depth: level of details of Trace data.




In order not to have any limitation of Trace data, there are six levels of details defined: Maximum, Minimum, Medium, VendorMaximum, VendorMinimum and VendorMedium. The vendor options allow for vendor specific information to be traced and sent in the trace report file.



The Maximum Level allows all Trace data to be recorded. The Minimum and Medium Levels provide a decoded subset of the data in the Maximum Level and allow an operator the flexibility in selecting the appropriate Trace data to record.




The Trace Depth, specified at the Trace Session activation, is used to choose the level of detail of information to retrieve on the Itf-N.




The Maximum Level of detail allows for retrieval of signalling interface messages within the Trace Scope in encoded format (see figure 4.1.1).
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Figure 4.1.1: Maximum Level of details of Trace




The Minimum Level of detail allows for retrieval of a decoded subset of the IEs contained in the signalling interface messages (see figure 4.1.2).
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Figure 4.1.2: Minimum Level of detail of Trace




The Medium Level of detail allows for retrieval of the decoded subset of the IEs contained in the signalling interface messages in the Minimum Level plus a selected set of decoded radio measurement IEs.




The Trace data recorded at each Level is defined in 3GPP TS 32.423 [3].
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5.2
Requirements for Trace data




The high level requirements for Trace data, common to both Management activation/deactivation and Signalling Based Activation/Deactivation, are as follows:




-
The Trace records have to contain Information Elements or signalling messages from control signalling and/or the characteristics of the user data. The following list contains the Network Elements and the Traceable interfaces in the NEs where tracing is needed:




-
MSC Server: A, Iu-CS, Mc and MAP (G, B, E, F, D, C) interfaces; CAP




-
MGW: Mc, Nb-UP, Iu-UP;




-
HSS: MAP (C, D, Gc, Gr) and Cx interfaces and location and subscription information;




-
SGSN: Gb, Iu-PS, Gn, MAP (Gr, Gd, Gf), CAP (Ge) and Gs interfaces;




-
GGSN: Gn, Gi and Gmb interfaces;




-
S-CSCF: Mw, Mg, Mr and Mi interfaces;




-
P-CSCF: Gm and Go interfaces;




-
RNC: Iu-CS, Iu-PS, Iur, Iub and Uu interfaces;




-
BM-SC: Gmb interface. 



-
e-NodeB: S1-MME, X2, Uu




-
MME: S1-MME, S3, S6a, S10, S11, Gi




-
Serving Gateway: S4, S5, S8b, S11




-
PDN Gateway: S2a, S2b, S2c, S5, S6c, S7, S8b, SGi



-
A unique ID within a Trace Session shall be generated for each Trace Recording Session. This is called the Trace Recording Session Reference.




The high level requirements for Trace data applicable for Signalling Based Activation/Deactivation for Service Level Tracing for IMS, are as follows:




-
In the context of Service Level Tracing for IMS Trace records have to contain Information Elements or signalling messages or end user visible event from control signalling and/or the characteristics of the user data. The following list contains the IMS NEs and the Traceable interfaces in the NEs where tracing is needed:




-
HSS: Sh and Cx interfaces and location and subscription information;




-
S-CSCF: ISC, Mw, Mg, Mr and Mi interfaces;




-
P-CSCF: Gm and Go interfaces;




-
I-CSCF: Mw and Cx interfaces;




-
SIP AS: ISC interface;




-
MRF: Mr interfaces;




-
MGCF: Mg interfaces;




-
BGCF: Mi interfaces;




· A unique ID within a Trace Session shall be generated for each Trace Recording Session. This is called the Trace Recording Session Reference. In the context of Service Level Tracing for IMS the Trace Recording Session shall be unique across all IMS NEs within a PLMN.




Changes to existing NEs and interfaces above may be required. These changes would be dependent upon various 3GPP working groups and possibly other non-3GPP industry groups for completion of Trace Session Activation/Deactivation.




For a detailed description of NEs and interfaces above see 3GPP TS 23.002 [4].



5.3.1
Requirements for Trace Session activation




The high level requirements for Trace Session activation, common to both Management activation and Signalling based activation), are as follows:




-
In the case of a subscriber Trace, the Trace Session will be activated for a certain subscriber whose identification (IMSI in eUTRAN/UTRAN/CS/PS) shall be known in the NEs where subscriber Trace is needed.




-
In the case of a UE Trace, the Trace Session will be activated for a certain UE whose identification (IMEI or IMEISV) shall be known in the NEs where UE Trace is needed. In the case of eUTRAN, niether the IMSI nor IMEISV shall be included in the Trace Parameter Propagation data to the e-NodeB.



-
Trace Session activation shall be possible for both home subscribers and visiting subscribers.




-
There are two methods for Trace Session activation: Management activation and Signalling activation. 



-
For an established call/session within a Network Element, it is optional for the Network Element to start a Trace Recording Session for the associated Subscriber or UE upon receipt of the Trace activation request from the EM.




-
A globally unique ID shall be generated for each Trace Session to identify the Trace Session. This is called the Trace Reference.




-
Trace Session may be activated from the EM simultaneously to multiple NEs with the same Trace Reference (i.e. same Trace Session).




-
The Trace Scope and Depth shall be specified within the control and configuration parameters during Trace Session activation.




-
There can be cases in a NE when it receives multiple Trace Session activations for the same connection (e.g. simultaneous CS/PS connections). In these cases the starting time of the Trace Session Activation and the starting time of the first Trace Recording Session is the same using signalling based activation. For these cases there are two different cases for the Trace Session activation in a Network Element when it receives another Trace Session activation to the same subscriber or MS:




-
If the Trace Reference is equal to an existing one, a new Trace Session shall not be started;




-
If the Trace Reference is not equal to an existing one, a new Trace Session may be started.




-
The EM shall always provide the trace control and configuration parameters to the appropriate NEs at the time of Trace Session activation.
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6.1.2
Class diagram




6.1.2.1
Attributes and relationships




This sub-clause depicts the set of IOCs that encapsulate information relevant for this service. This sub-clause provides the overview of all information object classes in UML.  Subsequent clauses provide more detailed specification of various aspects of these information object classes.




Figure 6.1 shows the containment/naming hierarchy and the associations of the generic information object classes defined in the present document. 
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NOTE 1:
ManagedElement may be contained in either a SubNetwork or a MeContext instance (also shown by the {xor} constraint), or have no parent instance at all.




NOTE 2:
Void.



NOTE 3:
Each instance of the VsDataContainer shall only be contained under one IOC. The VsDataContainer can be contained under IOCs defined in other NRMs.




NOTE 4:
If the configuration contains several instances of SubNetwork, exactly one SubNetwork instance shall directly or indirectly contain all the other SubNetwork instances.




NOTE 5:
The SubNetwork instance not contained in any other instance of SubNetwork is referred to as "the root SubNetwork instance".




NOTE 6:
ManagementNode shall be contained in the root SubNetwork instance.




NOTE 7:
If contained in a SubNetwork instance, IRPAgent shall be contained in the root SubNetwork instance.




NOTE 8:
For a clarification on the choice of containment of the IRPAgent (since it has three possible parents), see the def. of IRPAgent.




Figure 6.1: Generic NRM Containment/Naming and Association diagram




Each Managed Object is identified with a Distinguished Name (DN) according to 3GPP TS 32.300 [13] that expresses its containment hierarchy. As an example, the DN of a ManagedElement instance could have a format like:




SubNetwork=Sweden,MeContext =MEC-Gbg-1, ManagedElement=RNC-Gbg-1. 
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NOTE 1:
Void.




NOTE 2:
Each instance of the VsDataContainer shall only be contained under one IOC. The VsDataContainer can be contained under IOCs defined in other NRMs by virtue of inheritance from the GENERIC NRM.




Figure 6.2: VsDataContainer Containment/Naming and Association in GENERIC NRM diagram




				End of modifications
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Change in Clause 4




4
Information Service (IS) template




The present document contains the template to be used for the production of all Integration Reference Point (IRP) Information Service (IS) specifications within the 3GPP 32-series.




The clauses in this template that shall be used in the IS specifications are numbered starting with "X", which in general should correspond to clause 4 that is the beginning of the main part of the TS. However, if there is a need in a specific IS to introduce additional clauses in the body, X may correspond to a number higher than 4. For a Network Resource Model (NRM) IRP IS, only clause X shall be used. 




The introductory clauses (from clause 1 to clause 3) for the IS should be taken from the standard 3GPP TS template (i.e. not this IRP IS template).




The IS template uses qualifiers M, O, CM, CO and C. The semantics of these qualifiers are defined in TS 32.150 [3].



Usage of fonts shall be according to the following table.




				Item



				Font







				Class names



				Courier New







				Attribute names



				Courier New







				Operation names



				Courier New







				Parameter names



				Courier New







				Assertion names



				Courier New







				Notification names



				Courier New







				Exception names



				Courier New







				State names



				Arial







				Enumerated values



				Arial







				NOTE:
These font requirements do not apply to UML diagrams.











Information Object Classes




"X" represents a clause number in the actual Information Service TS. 




X.1
Imported information entities and local labels




This clause identifies a list of information entities (e.g. information object class, information relationship, information attribute) that have been defined in other specifications and that are imported in the present document. This includes information entities from other specifications imported for inheritance purpose. Each element of this list is a pair (label reference, local label). The label reference contains the name of the specification where it is defined, the type of the information entity and its name. The local label of imported information entities can then be used throughout the specification instead of the label reference.




This information is provided in a table. An example of such a table is given here below:




				Label reference



				Local label 







				3GPP TS 32.622 [5], information object class, Top



				Top











X.2
Class diagram




X.2.1
Attributes and relationships 




This first diagram represents all information object classes defined in this IS with all their relationships and all their attributes. This diagram shall contain relationship names, role name and role cardinality. This shall be a UML compliant class diagram (see also 3GPP TS 32.152 [4]). 




Characteristics (attributes, relationships) of imported information object classes need not to be repeated in the diagram. Information object classes should be defined using the stereotype <<InformationObjectClass>>. 




X.2.2
Inheritance




This second diagram represents the inheritance hierarchy of all information object classes defined in this IS. This diagram does not need to contain the complete inheritance hierarchy but shall at least contain the parent information object classes of all information object classes defined in the present document. By default, an information object class inherits from the information object class "top". This shall be a UML compliant class diagram.




Characteristics (attributes, relationships) of imported information object classes need not to be repeated in the diagram. Information object classes should be defined using the stereotype <<InformationObjectClass>>. 




NOTE:
some inheritance relationships presented in clause X.2.2 can be repeated in clause X.2.1 to enhance readability.




X.3
Information object class definitions




Each information object class is defined using the following structure.



Inherited items (attributes etc.) shall not be shown, as they are defined in the parent IOC(s) and thus valid for all subclasses.



X.3.a
InformationObjectClassName



InformationObjectClassName is the name of the information object class.




"a" represents a number, starting at 1 and increasing by 1 with each new definition of an information object class.




X.3.a.1
Definition




The <definition> subclause is written in natural language. The <definition> subclause refers to the information object class itself. The characteristics related to the relationships that the object class can have with other object classes can't be found in the definition. The reader has to refer to relationships definition to find such kind of information. Information related to inheritance shall be precised here.




X.3.a.2
Attributes




The <attributes> subclause presents the list of attributes, which are the manageable properties of the object class. Each element is a tuple (attributeName,, supportQualifier, readQualifier, writeQualifier):




-




-
The supportQualifier indicates whether the attribute is Mandatory (M), Optional (O), Conditional-Mandatory (CM), Conditional-Optional (CO), SS-Conditional (C) or Not supported (—)..




-
The readQualifier indicates whether the attribute shall be readable by the IRPManager.  Allowed values are: Mandatory (M), Optional (O) and Not supported (—).




-
The writeQualifier indicates whether the attribute shall be writeable by the IRPManager.  Allowed values are: Mandatory (M), Optional (O) and Not supported (—).



There is a dependency relationship between the supportQualifier, readQualifier, and writeQualifier. The supportQualifier indicates the requirements for the support of the attribute. For any given attribute, regardless of the value of the supportQualifier, at least one of the readQualifier or writeQualifier must be "M". The implication of the "O" supportQualifier is that the attribute is optional, however the read and write qualifiers indicate how the optional attribute shall be supported, should the optional attribute be supported. 



Private or IRPAgent Internal attributes are per definition not readable by the IRPManager. Their readQualifier is hence always "—".




Private or IRPAgent Internal attributes are per definition not writable by the IRPManager. Their writeQualifier is hence always "—".




The readQualifier and writeQualifier of a supported attribute, that is public, may not be both "—".




The use of "—" in supportQualifier is reserved for documenting support of attributes defined by an «Archetype» IOC. Attributes with a supportQualifier of "—" are not implemented by the IOC that is realizing a subset of the attributes defined by the «Archetype». The readQualifier and writeQualifier are of no relevance in this case. However, a not supported attribute is neither readable nor writable. For this reason the readQualifier and writeQualifier shall be "—" for unsupported attributes.




For any IOC that uses one or more attributes from an «Archetype», a separate table shall be used to indicate the supported attributes. This table is absent if no «Archetype» attributes are supported. For example, if a particular IOC has defined attributes (i.e. attributes not defined by an «Archetype») and encapsulates attributes from two «Archetype»s, then the totality of the attributes of said IOC will be contained in three separate tables.




This information is provided in a table. An example of such a table is given below:



				Attribute name



				



				Support Qualifier



				Read Qualifier



				Write Qualifier







				ntfSubscriptionId



				



				M



				M



				O











Another example, where the support qualifier is "O" is given here below:




				Attribute name



				



				Support Qualifier



				Read Qualifier



				Write Qualifier







				ntfSubscriptionId



				



				O



				M



				O











In this example, the ntfSubscriptionId is an optional attribute. If the implementation chose to support ntfSubscriptionId, then the said implementation is required to support read and may support write. 




NOTE:
This subclause does not need to be present when there is no attribute to define.



X.3.a.3
Attribute constraints




The <attribute constraints> subclause presents constraints between attributes that are always held to be true. Those properties are always held to be true during the lifetime of the attributes and in particular don't need to be repeated in pre or post conditions of operations or notifications.




NOTE:
This subclause does not need to be present when there are no attribute constraints to define.




X.3.a.4
Relationships




The <relationship> subclause presents the list of relationships in which this class in involved. Each element is a relationshipName.




NOTE:
This subclause is optional and may be avoided since all relationships are represented in the class diagram in clause X.2.1.




X.3.a.5
State diagram




The <state diagram> subclause contains state diagrams. A state diagram of an information object class defines permitted states of this information object class and the transitions between those states. A state is expressed in terms of individual attribute values or a combination of attribute values or involvement in relationships of the information object class being defined. This shall be a UML compliant state diagram.




NOTE:
This subclause does not need to be present when there is no state diagram to define.




X.3.a.6
Notifications



The < Notifications> subclause, for this IOC, presents:




a) optionally, a reference to the common notifications defined in subclause X.6 as valid for this IOC, and




b) optionally, a list of notifications that shall be excluded from the list of common notifications (defined in subclause X.6) for this IOC (note: inherited notifications from the parent IOC(s) can not be excluded), and



c) optionally, a list of notifications applicable to this IOC, and which may or may not be defined in the common notifications in subclause X.6. 



The notifications identified in this subclause are notifications that can be emitted across the Itf-N, where the "object class" and "object instance" parameters of the notification header (see note 2) of these notifications identifies an instance of the IOC defined by the encapsulating subclause (i.e. clause X.3.a). 



The notifications identified in this subclause, may originate from implementation object(s) whose identifier is mapped in the implementation, to the object instance identifier used over the Itf-N. Hence the presence of notifications in this clause (i.e. clause X.3.a.6) does not imply nor identify those notifications as being originated from an instance of the IOC defined by the encapsulating subclause (i.e. clause X.3.a).




The information related to option c) above  is provided in a table. An example of such a table is given below:




				Name



				Qualifier



				Notes







				notifyCMSynchronizationRecommended



				O



				Example notification.











NOTE 1:
This subclause and table dos not need to be present when there are no notifications to define.




NOTE 2:
The notification header is defined in the notification IRP Information service TS 32.302 [7].




End of change in Clause 4
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				Clauses affected:
(




				5.1







				



				







				



				Y



				N



				



				







				Other specs
(




				



				X



				 Other core specifications
(




				







				affected:



				



				X



				 Test specifications



				







				



				



				X



				 O&M Specifications



				







				



				







				Other comments:
(




				











5.1
Basic model elements




UML defined a number of basic model elements. This subclause lists the selected subset for use in the repertoire. The semantics of the selected ones are defined in [5].




· attribute (subclause 3.25 of [5]).




This sample shows two attributes, listed as strings in the attribute compartment of the class AClass.
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· aggregation (subclause 3.43.2.5 of [5]).




This sample shows a hollow diamond attached to the end of a path to indicate aggregation. The diamond is attached to the class that is the aggregate.
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· operation (subclause 3.26 of [5]).




This sample shows two operations, shown as strings in the operation compartment of class AClass, that the instance of AClass may be requested to perform. The operation has a name, e.g. operationA and a list of arguments (not shown).




[image: image3.emf]AClass




operationA()




operationB()




<<InformationObjectClass>>








· association, association name (subclause 3.41 of [5]).




This sample shows a binary association between exactly two model elements. The association can include the possibility relating a model element to itself. This sample shows a bi-directional association in that one model element is aware of the other. Association can be unidirectional (shown with an open arrow at one association end) in that only the source model element is aware of the target model element and not vice-versa.
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· realization relationship (subclause 2.5.2.1 of [5]).




This sample shows the realization relationship between a AlarmIRPNotification_1 (the supplier) and a model element, IRPManager, that implements it.
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· generalization relationship (subclause 3.50 of [5]).




This sample shows a generalization relationship between a more general element (the IRPAgent) and a more specific element (the IRPAgent_vendor_A) that is fully consistent with the first element and that adds additional information.
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· dependency relationship (subclause 3.51 of [5]).




This sample shows that BClass instances have a semantic relationship with AClass instances. It indicates a situation in which a change to the target element will require a change to the source element in the dependency.
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· note (subclause 3.11 of [5]).




This sample shows a note, as a rectangle with a "bent corner" in the upper right corner. The note contains arbitrary text. It appears on a particular diagram and may be attached to zero or more modelling elements by dashed lines.
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· Multiplicity, a.k.a. cardinality (subclause 3.44 of [5]).




This sample shows a multiplicity attached to the end of an association path. The meaning of this multiplicity is that one Network instance is associated with zero, one or more SubNetwork instances.



In Release 7 and earlier versions, the cardinality zero can indicate that the IOC has the so-called “transient state” characteristics.  For example, it indicates that the instance is not yet created but it is in the process of being created.  In Release 8 and onwards, the cardinality zero will not be used to indicate this characteristics since such characteristics is considered inherent in all IOCs.  In Release 8 and onwards, all IOCs defined are considered to have such inherent “transient state” characteristics.
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· rolename (subclause 3.43.2.6 of [5]).




This sample shows a Person (say instance John) is associated with a Company (say instance XYZ). We navigate the association by using the opposite association-end such as John.theCompany ="XYZ". Use noun for the rolename.
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Change in Clause 5



5
Model Elements and Notations




5.1
Basic model elements




UML defined a number of basic model elements. This subclause lists the selected subset for use in the repertoire. The semantics of the selected ones are defined in [5].




· attribute (subclause 3.25 of [5]).




This sample shows two attributes, listed as strings in the attribute compartment of the class AClass.
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· aggregation (subclause 3.43.2.5 of [5]).




This sample shows a hollow diamond attached to the end of a path to indicate aggregation. The diamond is attached to the class that is the aggregate.
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· operation (subclause 3.26 of [5]).




This sample shows two operations, shown as strings in the operation compartment of class AClass, that the instance of AClass may be requested to perform. The operation has a name, e.g. operationA and a list of arguments (not shown).
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· association, association name (subclause 3.41 of [5]).




This sample shows a binary association between exactly two model elements. The association can include the possibility relating a model element to itself. This sample shows a bi-directional association in that one model element is aware of the other. Association can be unidirectional (shown with an open arrow at one association end) in that only the source model element is aware of the target model element and not vice-versa.
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· realization relationship (subclause 2.5.2.1 of [5]).




This sample shows the realization relationship between a AlarmIRPNotification_1 (the supplier) and a model element, IRPManager, that implements it.




[image: image5.emf]IRPManager




<<InformationObjectClass>>




AlarmIRPNotification_1




<<Interface>>








· generalization relationship (subclause 3.50 of [5]).




This sample shows a generalization relationship between a more general element (the IRPAgent) and a more specific element (the IRPAgent_vendor_A) that is fully consistent with the first element and that adds additional information.




[image: image6.emf]IRPAgent




<<InformationObjectClass>>




IRPAgent_vendor_A




<<InformationObjectClass>>








· dependency relationship (subclause 3.51 of [5]).




This sample shows that BClass instances have a semantic relationship with AClass instances. It indicates a situation in which a change to the target element will require a change to the source element in the dependency.
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· note (subclause 3.11 of [5]).




This sample shows a note, as a rectangle with a "bent corner" in the upper right corner. The note contains arbitrary text. It appears on a particular diagram and may be attached to zero or more modelling elements by dashed lines.
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· Multiplicity, a.k.a. cardinality (subclause 3.44 of [5]).




This sample shows a multiplicity attached to the end of an association path. The meaning of this multiplicity is that one Network instance is associated with zero, one or more SubNetwork instances.
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· rolename (subclause 3.43.2.6 of [5]).




This sample shows a Person (say instance John) is associated with a Company (say instance XYZ). We navigate the association by using the opposite association-end such as John.theCompany ="XYZ". Use noun for the rolename.
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5.2
Stereotype




This subclause defines all allowable stereotypes that are summarized in the following table. Except <<Interface>>, <<Type>> and <<use>> (which are defined in [5]), all other stereotypes are extensions specifically designed for use in IRP IS specifications.




Table: Stereotypes




				Stereotype



				Base Class



				Affected Metamodel Elements







				Interface



				Class



				







				Type



				Class



				







				ProxyClass



				Class



				







				Notification



				Class



				







				Archtetype



				Classifier (subclause 2.5.2.10 of [5])



				







				InformationObjectClass



				Classifier



				







				use



				Association



				







				may use



				Association



				







				may realize



				Association



				







				emits



				Association



				







				names



				Composition



				--







				opt (alternatively «optional»)



				ModelElement



				Attribute, Parameter, and Operation







				



				



				











5.2.1
<<Interface>>



Subclause 2.5.2.25 of [5]:




"An interface is a named set of operations that characterize the behaviour of an element. In the metamodel, an Interface contains a set of Operations that together define a service offered by a Classifier realizing the Interface. A Classifier may offer several services, which means that it may realize several Interfaces, and several Classifiers may realize the same Interface.




Interfaces may not have Attributes, Associations, or Methods. An Interface may participate in an Association provided the Interface cannot see the Association; that is, a Classifier (other than an Interface) may have an Association to an Interface that is navigable from the Classifier but not from the Interface."




Subclause 2.5.4.6 of [5]: "The purpose of an interface is to collect a set of operations that constitute a coherent service offered by classifiers. Interfaces provided a way to partition and characterize groups of operations. An interface is only a collection of operations with a name. It cannot be directly instantiated. Insatiable classifiers, such as class or use case, may use interfaces for specifying different services offered by their instances. Several classifiers may realize the same interface. All of them must contain at least the operations matching those contained in the interface. The specification of an operation contains the signature of the operation (i.e. its name, the types of the parameters and the return type). An interface does not imply any internal structure of the realizing classifier. For example, it does not include which algorithm to use for realizing an operation. An operation may, however, include a specification of the effects [e.g. with pre and post-conditions] of its invocation."




5.2.1.1
Sample




This sample shows an AlarmIRPOperations_1 <<Interface>> that has two operations. The input and output parameters of the operations are hidden (i.e. not shown). The AlarmIRP has a unidirectional mandatory realization relationship with the <<Interface>>.
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<<Interface>> Notation




5.2.2
<<Type>>




Subclause 3.28 of [5]: "[A Type is] a domain of objects together with the operations applicable to the objects, without defining the physical implementation of those objects. A Type may not contain any methods, maintain its own thread of control, or be nested. However, it may have Attributes and Associations. The Associations of a Type are defined solely for the purpose of specifying the behaviour of the Type's operations and do not represent the implementation of state data". 




5.2.2.1
Sample




This sample shows the NotificationIRPNotification <<Type>> that specifies the five parameters (the notification header of Notification IRP). The AlarmIRPNotification_2 <<Interface>> depends (see the dependency relationship, a dashed open arrow line) on this <<Type>> for the construction of the notification emitted via the operation notifyChangedAlarm(). 
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<<Type>> Notation




5.2.3
<<ProxyClass>>




It is a form or template representing a number of <<InformationObjectClass>>. It encapsulates attributes, links, methods (or operations), and interactions that are present in the represented <<InformationObjectClass>>.




The semantics of a <<ProxyClass>> is that all behaviour of the <<ProxyClass>> are present in the represented <<InformationObjectClass>>. Since this class is simply a representation of other classes, this class cannot define its own behaviour other than those already defined by the represented <<InformationObjectClass>>.




A particular <<InformationObjectClass>> can be represented by zero, one or more <<ProxyClass>> or <<Archetype>>. For example, the ManagedElement <<InformationObjectClass>> can have MonitoredEntity <<ProxyClass>> and ManagedEntity <<ProxyClass>>.




The attributes of the <<ProxyClass>> are accessible by the source entity that has an association with the <<ProxyClass>>.




5.2.3.1
Sample




This shows a <<ProxyClass>> named MonitoredEntity. It represents all NRM <<InformationObjectClass>> (e.g. GgsnFunction <<InformationObjectClass>>) whose instances are being monitored for alarm conditions. 




Note that <<MonitoredEntity>> does not define attributeA. The attributeA is already defined by all <<InformationObjectClass>> represented by the <<MonitoredEntity>>, i.e. ClassA and ClassB.
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<<ProxyClass>> Notation Sample 1




See Annex A for more samples that use <<ProxyClass>>.




5.2.4
<<Archetype>>




It is a form or template representing a number of <<InformationObjectClass>>. It encapsulates attributes, links, operations, and interactions that are typical of the represented <<InformationObjectClass>>.




The semantics of an <<Archetype>> is that all attributes, links operations and interactions encapsulated by the <<Archetype>> may or may not be present in the represented <<InformationObjectClass>>. The <<Archetype>> represents a placeholder class that is most useful in technology neutral analysis models that will require further specification and/or mapping within a more complete construction model.



5.2.4.1
Sample




This shows a <<Archetype>> named StateManagement. It also shows a <<InformationObjectClass>> IRPAgent that depends on this StateManagement. Note that the StateManagement has defined a number of attributes, the classes that depend on this StateManagement may or may not use all of the StateManagement attributes. In other words, at least one of the attributes of StateManagement is present in the IRPAgent. The precise set of StateManagement attributes used by the IRPAgent is specified in the IRPAgent specification.
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<<Archetype>> Notation




5.2.5
<<InformationObjectClass>>




It is the descriptor for a set of network resources and network management capabilities. Each <<InformationObjectClass>> represents a set of instances with similar structure, behaviour and relationships.




This <<InformationObjectClass>> and other information classes such as <<Interface>> are mapped into technology specific model elements. The mapping of IS modelling constructs to technology specific modelling constructs are captured in the corresponding IRP Solution Set specifications.




The name of a <<InformationObjectClass>> has scope within the 3GPP IRP IS document in which it is specified and the name must be unique among all <<InformationObjectClass>> names within that 3GPP IRP IS document. The IRP IS document name is considered in the similar way as the UML Package-name.




The <<InformationObjectClass>> is identical to UML class except that it does not include/define methods or operations.




Subclause 3.22.1 of [5]: "A class represents a concept within the system being modelled. Classes have data structure and behaviour and relationships to other elements."




5.2.5.1
Sample




This sample shows an AlarmList <<InformationObjectClass>>.
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<<InformationObjectClass>> Notation




5.2.6
<<use>> and <<may use>>




The <<use>> and <<may use>> are unidirectional associations. The target must be an <<Interface>>. The <<use>> states that the source class must have the capability to use the target <<Interface>> in that it can invoke the operations defined by the <<Interface>>. Support of the capability by the source entity is mandatory. The <<may use>> states that the source class may have the capability to use the target <<Interface>> in that it may invoke the operations defined by the <<Interface>>. Support of the capability by the source entity is optional.




The operations defined by the <<Interface>> are visible across the Itf-N and Itf-P2P.




5.2.6.1
Sample




This shows that the NotificationIRPAgent shall use the notifyNewAlarm and notifyChangedAlarm of AlarmIRPNotification_1 and may use the notifyChangedAlarm of AlarmIRPNotification_2.
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<<use>> and <<may use>> Notation




5.2.7
Relationship realize and <<may realize>>




The relationship realize and <<may realize>> are unidirectional association. The target must be an <<Interface>>. The relationship "realize" shows that the source entity must realize the operations defined by the target <<Interface>>. Realization of operations by the source entity is mandatory. The <<may realize>> shows the source entity may realize the operations defined by the target <<Interface>>. Realization of the <<Interface>> by the source entity is optional.




The operations defined by <<Interface>> are visible across the Itf-N and Itf-P2P.




5.2.7.1
Sample




This shows that the AlarmList shall realize (or support, implement) the two operations of AlarmIRPOperations_1 and may realize the operation of AlarmIRPOperations_2.
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Relationship realize and <<may realize>> Notations




5.2.8
<<emits>>




This is a unidirectional association. The source sends information to target. In the case that the target is NotificationIRPAgent, the information will then carry the semantics of 3GPP notification (e.g. notifyObjectCreation, notifyNewAlarm) such that the target NotificationIRPAgent can construct the relevant 3GPP notification for reception by the IRPManager.




This stereotype is used for communication across interfaces that are neither Itf-N nor Itf-P2P.



5.2.8.1
Sample




This shows the MonitoredEntity (e.g. a GgsnFunction instance) emits notifications that are received by the NotificationIRPAgent. The emission is invisible across the Itf-N and Itf-P2P.
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<<emits>> Notation
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<<use>>, <<emits>> and realize relationship Notation




5.2.9
<<names>>




It specifies a unidirectional composition. The target instance is uniquely identifiable, within the namespace of the source entity, among all other targeted instances of the same target classifier and among other targeted instances of other classifiers that have the same <<names>> composition with the source.




Composition used as the act of name containment provides a semantic of a whole-part relationship between the domain and the named elements that are contained, even if only by name.  From the management perspective access to the part is through the whole. Multiplicity shall be indicated on both ends of the relationship.




A target can not have multiple <<names>> with multiple sources, i.e. a target can not participate in or belong to multiple namespaces.




By convention, the name of the attribute in the target model element to hold part of the unique identification shall be formed by the name of the target class concatenated with "Id".  There are two presentation options for the unique identification attribute of the class being named.




1) The use of the role qualifier allow the unique identification attribute to be attached to the target end of the <<names>> association (see the following figure).




2) The unique identification attribute may be indicated as a normal attribute within the class attribute compartment.




5.2.9.1
Sample




This shows that all instances of ManagedFunction are uniquely identifiable within the ManagedElement namespace. Note the use of the label supports in specifications is optional.
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<<names>> Notation, Composition and explicit Qualifier




5.2.10
<<opt>>




The <<opt>> (alternatively <<optional>>) enables the indication of optionality of attributes, parameters and operations (respectively) within the UML diagrams. The semantics of optionality are clearly defined in TS 32.150 [3].




In the absence of the stereotype, the attribute, parameter, or operation in question is mandatory.




5.2.10.1
Sample
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<<opt>> Notation for operations




5.2.11
<<Notification>>




<<Notification>> is a named set of notifications. In the metamodel, a <<Notification>> contains a set of Notifications that together define a service offered by a Classifier realizing the <<Notification>>. 




5.2.11.1
Sample 



This sample shows a <<Notification>> named “PMIRPNotifications_1” that has one notification and a  <<Notification>> named “PMIRPNotifications_2”  that has three notifications. 
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<<Notification>> Notation




5.3
Void











				



				







				



				















				



				







				



				















				



				







				



				



















































5.4
Association classes




Subclause 3.46 of OMG: "Unified Modelling Language Specification, Version 1.51" [5] http://www.omg.org/technology/documents/formal/uml.htmd defines an association class as 




"An association class is an association that also has class properties (or a class that has association properties). 
Even though it is drawn as an association and a class, it is really just a single model element.". 




Association classes are appropriate for use when an «InformationObjectClass» needs to maintain associations to several other «InformationObjectClass»'s and there are relationships between the members of the associations within the scope of the "containing" «InformationObjectClass». For example, a namespace maintains a set of bindings, a binding ties a name to an object.  A Binding «IOC» can be modeled as an Association Class that provides the binding semantics to the relationship between a name and some other «InformationObjectClass».  This is depicted in the following figure (exemplary only, not taken from another 3GPP specification).




[image: image35.wmf]Namespace




<<InformationObjectClass>>




Binding




<<InformationObjectClass>>




0..*




0..*




Name




Object




<<InformationObjectClass>>




1




1




1




1








Example of an Association Class




5.5
Abstract Class



It specifies a <<InformationObjectClass>> as a base class to be inherited by subclasses.  An abstract class can not be.




Abstract class notation is the use of italics in the class name of the corresponding <<InformationObjectClass>> in the diagram.



5.5.1
Sample




This shows that ManagedGenericIRP is an abstract <<InformationObjectClass>>.
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End of change in Clause 5
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3.1
Definitions




For the purposes of the present document, the following terms and definitions apply. For terms and definitions not found here, please refer to 3GPP TS 32.101 [1], 3GPP TS 32.102 [2], 3GPP TS 32.140 [3] and TS 32.141 [4].




Subscription Profile: see 3GPP TS 32.140 [3].




Subscription Profile Component: see 3GPP TS 32.140 [3].




Subscription Profile Component Definition: specifies a Subscription Profile Component.




Subscriber Profile: see 3GPP TS 32.140 [3].




User: see 3GPP TS 32.140 [3].
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6.2.1
Attributes and relationships




This clause depicts the set of IOCs that encapsulate information relevant for this service. This sub-clause provides the overview of all information object classes in UML. Subsequent clauses provide more detailed specification of various aspects of these Information Object Classes (IOCs).
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Figure 1.a: SuM NRM Containment/Naming and Association diagram 1
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Figure 1.a1: SuM NRM Containment/Naming and Association diagram 2
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Figure 1.b: SuM Supplementary Service NRM Containment/Naming and Association diagram 1
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Figure 1.c: SuM Supplementary Service NRM Containment/Naming and Association diagram 2
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Figure 1.d: SuM Supplementary Service NRM Containment/Naming and Association diagram 3
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6.2.2
Inheritance
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Figure 2a: SuM NRM Inheritance Hierarchy 1
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Figure 2b: SuM NRM Inheritance Hierarchy 2




[image: image9.emf]Top (from 32.622)




<<InformationObjectClass>>




SuMSubscribedService




<<InformationObjectClass>>




CSSubscribedService




<<InformationObjectClass>>




PSSubscribedService




<<InformationObjectClass>>




IMSSubscribedService




<<InformationObjectClass>>




 



Figure 2c: SuM NRM Inheritance Hierarchy 3
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Figure 2d: SuM NRM Inheritance Hierarchy 4
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Figure 2e: SuM NRM Inheritance Hierarchy 5
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6.3.4.2
Attributes




Attributes of IMSService 




				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				iMSServiceId



				+



				M



				M



				-







				



				



				



				



				







				listofauthorizedvisitednetworkidentifiers



				+



				M



				M



				M







				registrationStatus



				+



				M



				M



				M







				sCSCFName



				+



				M



				M



				M







				serverCapabilities



				+



				O



				M



				M







				subscribedMediaProfileIdentifier



				+



				O



				M



				M







				initialFilterCriteria



				+



				O



				M



				M







				applicationServerInformation



				+



				O



				M



				M







				serviceIndication



				+



				M



				M



				M







				primaryEventChargingFunctionName



				+



				O



				M



				M







				secondaryEventChargingFunctionName



				+



				O



				M



				M







				primaryChargingCollectionFunctionName



				+



				M



				M



				M







				secondaryChargingCollectionFunctionName



				+



				O



				M



				M







				gsmSCFaddressforIMCSI



				+



				O



				M



				M







				oIMCSI



				+



				O



				M



				M







				vTIMCSI



				+



				O



				M



				M







				dIMCS



				+



				O



				M



				M







				gAAServiceType



				+



				O



				M



				M







				gAAServiceIdentifier



				+



				O



				M



				M







				gBAUserSecuritySettings



				+



				O



				M



				M







				userSecuritySetting



				+



				O



				M



				M







				userPublicIdentity



				+



				O



				M



				M







				gAAAuthorizationflag



				+



				O



				M



				M







				keyLifetime



				+



				O



				M



				M







				uICCSecuritySetting



				+



				O



				M



				M







				nAFGroupIdentity



				+



				O



				M



				M
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6.3.8
IMSSubscribedService



6.3.8.1
Definition




In this management context:




a)
This class represents subscription to an IMS (see 3GPP TS 23.008 [7]) service for a subscriber.  The entire set of IMS subscribed services owned by a subscriber constitutes the subscriber’s Subscribed Services profile for IMS services.  




b)
This class contains the agreed (between the Subscriber and the Service Provider) parameter settings for an IMS service that a Subscriber subscribes to. 




6.3.8.2
Attributes




Attributes of IMSSubscribedService



				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				iMSSubscribedServiceId



				+



				M



				M



				-







				



				



				



				



				







				listofauthorizedvisitednetworkidentifiers



				+



				M



				M



				M







				registrationStatus



				+



				M



				M



				M







				sCSCFName



				+



				M



				M



				M







				serverCapabilities



				+



				O



				M



				M







				subscribedMediaProfileIdentifier



				+



				O



				M



				M







				initialFilterCriteria



				+



				O



				M



				M







				applicationServerInformation



				+



				O



				M



				M







				serviceIndication



				+



				M



				M



				M







				primaryEventChargingFunctionName



				+



				O



				M



				M







				secondaryEventChargingFunctionName



				+



				O



				M



				M







				primaryChargingCollectionFunctionName



				+



				M



				M



				M







				secondaryChargingCollectionFunctionName



				+



				O



				M



				M







				gsmSCFaddressforIMCSI



				+



				O



				M



				M







				oIMCSI



				+



				O



				M



				M







				vTIMCSI



				+



				O



				M



				M







				dIMCS



				+



				O



				M



				M







				gAAServiceType



				+



				O



				M



				M







				gAAServiceIdentifier



				+



				O



				M



				M







				gBAUserSecuritySettings



				+



				O



				M



				M







				userSecuritySetting



				+



				O



				M



				M







				userPublicIdentity



				+



				O



				M



				M







				gAAAuthorizationflag



				+



				O



				M



				M







				keyLifetime



				+



				O



				M



				M







				uICCSecuritySetting



				+



				O



				M



				M







				nAFGroupIdentity



				+



				O



				M



				M











6.3.8.3
Attribute constraints




The optional attributes shall be supported for the following criteria: The NE supports the parameter (see TS 23.008 [7]).




				Next Modified Section











6.3.9.2
Attributes




Attributes of SuMSubscriberProfile



				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				suMSubscriberProfileId



				+



				M



				M



				-







				suMSubscriberProfileInfo



				+



				M



				M



				O







				userSubscriberRelation-theUser



				+



				O



				M



				O
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6.3.14
IMSServiceProfile



6.3.14.1
Definition




In this management context:




a)
This class represents for a subscribed IMS (see 3GPP TS 23.008 [7]) service the service preferences and settings chosen for a user. 




6.3.14.2
Attributes




Attributes of IMSServiceProfile



				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				iMSServiceProfileId



				+



				M



				M



				O







				



				



				



				



				







				listofauthorizedvisitednetworkidentifiers



				+



				M



				M



				M







				registrationStatus



				+



				M



				M



				M







				sCSCFName



				+



				M



				M



				M







				diameterClientAddressofSCSCF



				+



				M



				M



				-







				serverCapabilities



				+



				O



				M



				M







				subscribedMediaProfileIdentifier



				+



				O



				M



				M







				initialFilterCriteria



				+



				O



				M



				M







				applicationServerInformation



				+



				O



				M



				M







				serviceIndication



				+



				M



				M



				M







				primaryEventChargingFunctionName



				+



				O



				M



				M







				secondaryEventChargingFunctionName



				+



				O



				M



				M







				primaryChargingCollectionFunctionName



				+



				M



				M



				M







				secondaryChargingCollectionFunctionName



				+



				O



				M



				M







				gsmSCFaddressforIMCSI



				+



				O



				M



				M







				iMSSFaddressforIMCSI



				+



				O



				M



				-







				oIMCSI



				+



				O



				M



				M







				vTIMCSI



				+



				O



				M



				M







				dIMCS



				+



				O



				M



				M







				gAAServiceType



				+



				O



				M



				M







				gAAServiceIdentifier



				+



				O



				M



				M







				gBAUserSecuritySettings



				+



				O



				M



				M







				userSecuritySetting



				+



				O



				M



				M







				userPublicIdentity



				+



				O



				M



				M







				gAAAuthorizationflag



				+



				O



				M



				M







				keyLifetime



				+



				O



				M



				M







				uICCSecuritySetting



				+



				O



				M



				M







				nAFGroupIdentity



				+



				O



				M



				M











6.3.14.3
Attribute constraints




The optional attributes shall be supported for the following criteria: The NE supports the parameter (see TS 23.008 [7]).
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6.3.19
SuMUser



6.3.19.1
Definition




In this management context:




a)
This class represents a User. 




b)
This class contains the valid parameters that define the User from subscription point of view. 




6.3.19.2
Attributes




Attributes of SuMUser



				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				suMUserId



				+



				M



				M



				-







				relatedMobileUserData-theMobileUserData



				+



				M



				M



				O







				userSubscriberRelation-theSubscriber



				+



				O



				M



				O











6.3.20
SuMCredentials



6.3.20.1
Definition




In this management context:




a)
This class represents a User’s credentials. 




b)
This class contains the valid parameters that define the credentials from subscription point of view. 




6.3.20.2
Attributes




Attributes of SuMCredentials



				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				suMCredentialsId



				+



				M



				M



				-







				relatedIMSPublicId-thePublicId



				+



				M



				M



				O







				relatedIMSServiceProfile-theServiceProfile



				+



				M



				M



				O







				iMSPrivateUserIdentity



				+



				M



				M



				M











6.3.21
IMSPublicIdentification



6.3.21.1
Definition




In this management context:




a)
This class represents the IMS Public Identification (see 3GPP TS 23.008 [7] and 3GPP TS 29.228 [8]). 




b)
This class contains the valid parameters that define the IMS Public Identification from subscription point of view. 




6.3.21.2
Attributes




Attributes of IMSPublicIdentification



				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				iMSPublicIdentificationId



				+



				M



				M



				-







				publicUserIdentity



				+



				M



				M



				M







				barringIndication



				+



				M



				M



				M











6.3.22
MobileUserData



6.3.22.1
Definition




In this management context:




a)
This class represents user data of a mobile User Equipment 




b)
This class contains the valid parameters that define the user data of the mobile User Equipment from subscription point of view. 




6.3.22.2
Attributes




Attributes of MobileUserData 



				Attribute name



				Visibility



				Support Qualifier



				Read Qualifier



				Write Qualifier







				mobileUserDataId



				+



				M



				M



				-







				relatedServiceProfile-theServiceProfile



				+



				M



				M



				O







				iMSI



				+



				M



				M



				M







				mSISDN



				+



				M



				M



				M







				multinumberingMSISDNs



				+



				M



				M



				M







				iMEISV



				+



				O



				M



				-
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6.4.1
agreement



6.4.1.1
Definition




This represents the agreement relationship between SuMService and SuMSubscribedService.




6.4.1.2
Roles




				Name



				Definition







				contract



				The SuMSubscribedService represents an agreed contract for a SuMService.







				offer



				The SuMService represents an offer of an agreement to a SuMSubscribedService.











6.4.1.3
Constraints




The relationship is between a service and a subscription to the same type of service (for example between CSService and CSSubscribedService).



6.4.2
description



6.4.2.1
Definition




This represents the content description relationship between SuMSubscriptionProfile and SuMServiceProfile. 



6.4.2.2
Roles




				Name



				Definition







				specification



				SuMSubscribedService acts as the specification for the description of SuMServiceProfile.







				service



				SuMServiceProfile acts as the service specified in the description. 











6.4.2.3
Constraints




The relationship is between a subscribed service and a service profile of the same type of service (for example between CSSubscribedService and CSServiceProfile).



6.4.3
userSubscriberRelation



6.4.3.1
Definition




This represents the relationship between SuMUser and SuMSubscriberProfile. This relationship is optional.



6.4.3.2
Roles




				Name



				Definition







				theUser



				Represents the User to which the Subscriber links.







				theSubscriber



				Represents the Subscriber to which the User links.











6.4.4
relatedMobileUserData



6.4.4.1
Definition




This represents the relationship between SuMUser and MobileUserData.




6.4.4.2
Roles




				Name



				Definition







				theMobileUserData



				Represents the user data of  the mobile User Equipment being used.











6.4.5
relatedServiceProfile



6.4.5.1
Definition




This represents the relationship between MobileUserData and SuMServiceProfile.




6.4.5.2
Roles




				Name



				Definition







				theServiceProfile



				Represents the Service Profile to which the user data of  the mobile User Equipment links.











6.4.6
relatedIMSServiceProfile



6.4.6.1
Definition




This represents the relationship between SuMCredentials and IMSServiceProfile. 




6.4.6.2
Roles




				Name



				Definition







				theServiceProfile



				Represents the IMS Service Profile to which IMS Private User Identity links.











6.4.6.3
Constraints




1)
This relationship is Contitional Mandatory. The condition is that no instances of relatedIMSPublicId are present for the same object instance of SuMCredentials.




2)
All instances of this relationship from the same object instance of SuMCredentials shall be to object instances of IMSServiceProfile that are 



i)
name-contained by the same object instance of SuMUser as name-contains the SuMCredentials object instance, and 



ii)
associated (through the description relationship to SuMSubscribedService name-contained by SuMSubscriberProfile) to a single object instance of SuMSubscriberProfile.



6.4.7
relatedIMSPublicId



6.4.7.1
Definition




This represents the relationship between SuMCredentials and IMSPublicIdentification.




6.4.7.2
Roles




				Name



				Definition







				thePublicId



				Represents the IMS Public Identification to which IMS Private User Identity links.











6.4.7.3
Constraints




1)
This relationship is Contitional Mandatory. The condition is that no instances of relatedIMSServiceProfile are present for the same object instance of SuMCredentials.




2)
All instances of this relationship from the same object instance of SuMCredentials shall be to object instances of IMSPublicIdentification that are name-contained by object instances of IMSServiceProfile that are 




i)
name-contained by the same object instance of SuMUser as name-contains the SuMCredentials object instance, and 




ii)
associated (through the description relationship to SuMSubscribedService name-contained by SuMSubscriberProfile) to a single object instance of SuMSubscriberProfile.
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6.5.1
Definitions and legal values




The following table defines the attributes that are present in several IOCs of the present document.




Attributes




				Attribute Name



				Definition



				Legal Values







				iMSServiceId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the IMSService object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				cSServiceId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the CSService object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				pSServiceId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the PSService object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				cSServiceProfileId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the CSServiceProfile object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				pSServiceProfileId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the PSServiceProfile object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				iMSServiceProfileId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the IMSServiceProfile object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				cSSubscribedServiceId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the CSSubscribedService object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				pSSubscribedServiceId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the PSSubscribedService object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				iMSSubscribedServiceId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the IMSSubscribedService object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				iMSPublicIdentificationId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the IMSPublicIdentification object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				mobileUserDataId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the MobileUserData object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				suMCredentialsId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the SuMCredentials object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				suMSubscriberProfileId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the SuMSubscriberProfile object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				suMSubscriberProfileInfo



				A description of (information for) the Subscriber Profile. It is an “Any” type with free structure and format.



				







				suMSubscriptionProfileId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the SuMSubscriptionProfile object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				suMUserId



				An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the SuMUser object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.



				







				userLabel



				A user-friendly (and user assigned) name of the associated object. IOCs inheriting from ManagedFunction will have this attribute. Other IOCs may have it as well, if explicitly defined for them.



				







				agreement-contract



				Models the agreement relationship to a subscribed service. This attribute contains a list of the DN(s) of the related SuMSubscribedService instance(s).



				







				agreement-offer



				Models the agreement relationship to a service. An attribute whose ‘name+value’ can be used as DN when referencing an instance of the SuMService object class.



				







				description-service



				Models the description relationship to a service profile. This attribute contains a list of the DN(s) of the related SuMServiceProfile instance(s).



				







				description-specification



				Models the description relationship to a subscribed service. An attribute whose ‘name+value’ can be used as DN when referencing an instance of the SuMSubscribedService object class.



				







				relatedIMSPublicId-thePublicId



				Models the relatedIMSPublicId relationship from a user’s credentials to the IMS Public Identification. This attribute contains a list of the DN(s) of the related IMSPublicIdentification instance(s).



				







				relatedIMSServiceProfile-theServiceProfile



				Models the relatedIMSServiceProfile relationship from a user’s credentials to an IMS service profile. This attribute contains a list of the DN(s) of the related IMSServiceProfile instance(s).



				







				relatedMobileUserData-theMobileUserData



				Models the relatedMobileUserData relationship from a user to the user data of a mobile User Equipment. This attribute contains a list of the DN(s) of the related MobileUserData instance(s).



				







				relatedServiceProfile-theServiceProfile



				Models the relatedServiceProfile relationship from the user data of  a mobile User Equipment to a service profile. This attribute contains a list of the DN(s) of the related SuMServiceProfile derived instance(s).



				







				userSubscriberRelation-theSubscriber



				Models the userSubscriberRelation relationship from a user to a subscriber. This attribute contains a list of the DN(s) of the related SuMSubscriberProfile instance(s).



				







				userSubscriberRelation-theUser



				Models the userSubscriberRelation relationship from a subscriber to a user. This attribute contains a list of the DN(s) of the related SuMUser instance(s).



				











				Attribute Name



				Definition



				Legal Values







				iMSI



				23.008 clause 2.1.1.1



				







				networkAccessMode



				23.008 clause 2.1.1.2



				







				mSISDN



				23.008 clause 2.1.2



				







				multinumberingMSISDNs



				23.008 clause 2.1.3



				







				basicMSISDNIndicator



				23.008 clause 2.1.3.1



				







				mSISDNAlertIndicator



				23.008 clause 2.1.3.2



				







				lMSI



				23.008 clause 2.1.8



				







				mobileStationCategory



				23.008 clause 2.2.1



				







				lMUIdentifier



				23.008 clause 2.2.2



				







				iMEISV



				23.008 clause 2.2.3



				







				subscriptionRestriction



				23.008 clause 2.4.10



				







				rSZIlists



				23.008 clause 2.4.11.1



				







				mSCAreaRestrictedFlag



				23.008 clause 2.4.12



				







				sGSNarearestrictedflag



				23.008 clause 2.4.14



				







				oDBinducedBarringData



				23.008 clause 2.4.15.1



				







				roamingRestrictionDueToUnsupportedFeature



				23.008 clause 2.4.15.2



				







				roamingRestrictedintheSGSNduetounsupportedfeature



				23.008 clause 2.4.15.3



				







				lSAIdentity



				23.008 clause 2.4.17.1



				







				lSAPriority



				23.008 clause 2.4.17.2



				







				lSAPreferentialAccessIndicator



				23.008 clause 2.4.17.2A



				







				lSAActiveModeSupportIndicator



				23.008 clause 2.4.17.2B



				







				lSAOnlyAccessIndicator



				23.008 clause 2.4.17.3



				







				lSAActiveModeIndicator



				23.008 clause 2.4.17.4



				







				vPLMNIdentifier



				23.008 clause 2.4.17.5



				







				accessRestrictionData



				23.008 clause 2.4.18



				







				vLRNumber



				23.008 clause 2.4.5



				







				mSCNumber



				23.008 clause 2.4.6



				







				sGSNNumber



				23.008 clause 2.4.8.1



				







				gGSNNumber



				23.008 clause 2.4.8.2



				







				provisionOfBearerService



				23.008 clause 2.5.1



				







				provisionOfTeleservice



				23.008 clause 2.5.2



				







				bCAllocation



				23.008 clause 2.5.3



				







				transferofSMoption



				23.008 clause 2.5.4



				







				mNRG



				23.008 clause 2.7.2



				







				checkSSIndicator



				23.008 clause 2.7.4.4



				







				mSPurgedForNonGPRSFlag



				23.008 clause 2.7.5



				







				mSpurgedforGPRSflag



				23.008 clause 2.7.6



				







				subscriberStatus



				23.008 clause 2.8.1



				







				barringOfOutgoingCalls



				23.008 clause 2.8.2.1



				







				barringOfIncomingCalls



				23.008 clause 2.8.2.2



				







				barringOfRoaming



				23.008 clause 2.8.2.3



				







				barringOfPremiumRateCalls



				23.008 clause 2.8.2.4



				







				barringOfSupplementaryServiceManagement



				23.008 clause 2.8.2.5



				







				barringOfRegistrationOfCallForwarding



				23.008 clause 2.8.2.6



				







				barringOfInvocationOfCallTransfer



				23.008 clause 2.8.2.7



				







				barringofPacketOrientedServices



				23.008 clause 2.8.2.8



				







				operatorDeterminedBarringPLMNspecificData



				23.008 clause 2.8.3



				







				notificationToCSEFlagForODB



				23.008 clause 2.8.4



				







				gsmSCFaddresslistForODB



				23.008 clause 2.8.5



				







				messagesWaitingData



				23.008 clause 2.10.1



				







				mobileStationNotReachableFlag



				23.008 clause 2.10.2



				







				memoryCapacityExceededFlag



				23.008 clause 2.10.3



				







				traceReference



				23.008 clause 2.11.1



				







				traceType



				23.008 clause 2.11.2



				







				operationsSystemsIdentity



				23.008 clause 2.11.3



				







				hLRTraceType



				23.008 clause 2.11.4



				







				mAPErrorOnTrace



				23.008 clause 2.11.5



				







				traceActivatedInVLR



				23.008 clause 2.11.6



				







				traceActivatedinSGSN



				23.008 clause 2.11.7



				







				vGCSGroupMembershipList



				23.008 clause 2.12.1



				







				vBSGroupMembershipList



				23.008 clause 2.12.2



				







				broadcastCallInitiationAllowedList



				23.008 clause 2.12.2.1



				







				pDPType



				23.008 clause 2.13.1



				







				gGSNlist



				23.008 clause 2.13.11



				







				qualityofServiceSubscribed



				23.008 clause 2.13.12



				







				pDPAddress



				23.008 clause 2.13.2



				







				pDPContextIdentifier



				23.008 clause 2.13.24



				







				pDPContextChargingCharacteristics



				23.008 clause 2.13.25



				







				accessPointName



				23.008 clause 2.13.6



				







				vPLMNAddressAllowed



				23.008 clause 2.13.8



				







				originatingCAMELSubscriptionInformationOCSI



				23.008 clause 2.14.1.1/3.1



				







				gPRSCAMELSubscriptionInformationGPRSCSI



				23.008 clause 2.14.1.10/2.14.4.4



				







				dialledServiceCAMELSubscriptionInformationDCSI



				23.008 clause 2.14.1.11/3.7



				







				mobilityManagementforGPRSeventnotificationMGCSI



				23.008 clause 2.14.1.12/2.14.4.4



				







				terminatingCAMELSubscriptionInformationTCSI



				23.008 clause 2.14.1.2



				







				vMSCTerminatingCAMELSubscriptionInformationVTCSI



				23.008 clause 2.14.1.2/3.2



				







				locationInformationSubscriberStateInformation



				23.008 clause 2.14.1.3



				







				uSSDCAMELSubscriptionInformationUCSI



				23.008 clause 2.14.1.4



				







				sSInvocationNotificationSSCSI



				23.008 clause 2.14.1.5/3.2



				







				translationInformationFlagTIFCSI



				23.008 clause 2.14.1.6/3.6



				







				shortMessageServiceCAMELSubscriptionInformationMOSMSCSI



				23.008 clause 2.14.1.8/2.14.3.5



				







				mOShortMessageServiceCAMELSubscriptionInformationMOSMSCSI



				23.008 clause 2.14.1.8/2.14.4.1



				







				shortMessageServiceCAMELSubscriptionInformationMTSMSCSI



				23.008 clause 2.14.1.9/2.14.3.6



				







				mTShortMessageServiceCAMELSubscriptionInformationMTSMSCSI



				23.008 clause 2.14.1.9/2.14.4.2.



				







				gPRSCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mGCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mOSMSCSISGSNNegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mOSMSCSIVLRNegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mTSMSCSISGSNNegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mTSMSCSIVLRNegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				oCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				sSCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				vTCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				SGSNOfferedCAMEL4CSIs



				23.008 clause 2.14.2.2A



				







				vLROfferedCAMEL4CSIs



				23.008 clause 2.14.2.2A



				







				sGSNSupportedCAMELPhases



				23.008 clause 2.14.2.3



				







				vLRSupportedCAMELPhases



				23.008 clause 2.14.2.3



				







				gsmSCFaddressforCSI



				23.008 clause 2.14.2.4



				







				uSSDGeneralCAMELServiceInformationUGCSI



				23.008 clause 2.14.2.4



				







				iSTAlertTimer



				23.008 clause 2.15.1



				







				privacyExceptionList



				23.008 clause 2.16.1.1



				







				gMLCNumbers



				23.008 clause 2.16.1.2



				







				mOLRList



				23.008 clause 2.16.1.3



				







				serviceTypes



				23.008 clause 2.16.1.4



				







				ageIndicator



				23.008 clause 2.17.1



				







				cSAllocationRetentionpriority



				23.008 clause 2.18.1



				







				subscribedChargingCharacteristics



				23.008 clause 2.19.1



				







				



				



				







				iMSPrivateUserIdentity



				23.008 clause 3.1.1



				







				



				



				







				publicUserIdentity



				23.008 clause 3.1.2



				







				barringIndication



				23.008 clause 3.1.3



				







				listofauthorizedvisitednetworkidentifiers



				23.008 clause 3.1.4



				







				registrationStatus



				23.008 clause 3.2.1



				







				sCSCFName



				23.008 clause 3.2.2



				







				diameterClientAddressofSCSCF



				23.008 clause 3.2.3



				







				serverCapabilities



				23.008 clause 3.4.1



				







				subscribedMediaProfileIdentifier



				23.008 clause 3.5.1



				







				initialFilterCriteria



				23.008 clause 3.5.2



				







				applicationServerInformation



				23.008 clause 3.5.3



				







				serviceIndication



				23.008 clause 3.5.4



				







				primaryEventChargingFunctionName



				23.008 clause 3.7.1



				







				secondaryEventChargingFunctionName



				23.008 clause 3.7.2



				







				primaryChargingCollectionFunctionName



				23.008 clause 3.7.3



				







				secondaryChargingCollectionFunctionName



				23.008 clause 3.7.4



				







				gsmSCFaddressforIMCSI



				23.008 clause 3.8.4



				







				iMSSFaddressforIMCSI



				23.008 clause 3.8.5



				







				oIMCSI



				23.008 clause 3.8.1



				







				vTIMCSI



				23.008 clause 3.8.2



				







				dIMCS



				23.008 clause 3.8.3



				







				gAAServiceType



				23.008 clause 3A.1



				







				gAAServiceIdentifier



				23.008 clause 3A.2



				







				gBAUserSecuritySettings



				23.008 clause 3A.3



				







				userSecuritySetting



				23.008 clause 3A.4



				







				userPublicIdentity



				23.008 clause 3A.5



				







				gAAAuthorizationflag



				23.008 clause 3A.6



				







				keyLifetime



				23.008 clause 3A.8



				







				uICCSecuritySetting



				23.008 clause 3A.9



				







				nAFGroupIdentity



				23.008 clause 3A.11



				







				w-APN



				23.008 clause 3B.1.3



				







				listofauthorizedvisitednetworkidentifiers



				23.008 clause 3B.1.4



				







				3GPPAAAServerName



				23.008 clause 3B.1.6



				







				wLANUERemoteIPaddress



				23.008 clause 3B.1.10



				







				wLANAccess



				23.008 clause 3B.5.1



				







				wLANTunnelling



				23.008 clause 3B.5.2



				







				wLANDirectIPAccess



				23.008 clause 3B.5.3



				







				wAPNAuthorised



				23.008 clause 3B.5.4



				







				w-APNBarringType



				23.008 clause 3B.5.4.2



				







				w-APNChargingData



				23.008 clause 3B.5.4.3



				







				wLANUERemoteIPAddress



				23.008 clause 3B.5.4.4



				







				accessIndependenceFlag



				23.008 clause 3B.5.5



				







				i-WLANAccessType



				23.008 clause 3B.5.6



				







				chargingData



				23.008 clause 3B.7.1



				







				chargingCharacteristics



				23.008 clause 3B.7.1.1



				







				primaryOCSChargingFunctionName



				23.008 clause 3B.7.2



				







				secondaryOCSChargingFunctionName



				23.008 clause 3B.7.3



				







				primaryChargingCollectionFunctionName



				23.008 clause 3B.7.4



				







				secondaryChargingCollectionFunctionName



				23.008 clause 3B.7.5



				







				sS-Code



				23.008 clause 2.6




29.002 clause 7.6.4.1



				







				provisioningState



				23.008 clause 2.6




29.002 clause 7.6.4.2



				







				activationState



				23.008 clause 2.6




29.002 clause 7.6.4.2



				







				registrationState



				23.008 clause 2.6




29.002 clause 7.6.4.2



				







				overrideCategory



				23.008 clause 2.6




29.002 clause 7.6.4.4



				







				cLIRestrictionOption



				23.008 clause 2.6




29.002 clause 7.6.4.5



				







				forwarded-toNumber



				23.008 clause 2.6




29.002 clause 7.6.4.6



				







				forwarded-toSubaddress



				23.008 clause 2.6




29.002 clause 7.6.4.6



				







				noReplyConditionTimer



				23.008 clause 2.6




29.002 clause 7.6.4.7



				







				maximumEntitledPriority



				23.008 clause 2.6




29.002 clause 7.6.4.41



				







				defaultPriority



				23.008 clause 2.6




29.002 clause 7.6.4.41



				







				nbrUser



				23.008 clause 2.6




29.002 clause 7.6.4.47



				







				nbrSB



				23.008 clause 2.6




29.002 clause 7.6.4.47



				







				TraceReference2



				23.008 Clause 2.11.9



				







				TraceDepth



				23.008 Clause 2.11.10



				







				ListofNeTypestoTrace



				23.008 Clause 2.11.11



				







				TriggeringEvents



				23.008 Clause 2.11.12



				







				ListofInterfacestoTrace



				23.008 Clause 2.11.13



				











				End of modifications
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6.5.1
Definitions and legal values
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Attributes



				Attribute Name



				Definition



				Legal Values







				iMSI



				23.008 clause 2.1.1.1



				







				networkAccessMode



				23.008 clause 2.1.1.2



				







				mSISDN



				23.008 clause 2.1.2



				







				multinumberingMSISDNs



				23.008 clause 2.1.3



				







				basicMSISDNIndicator



				23.008 clause 2.1.3.1



				







				mSISDNAlertIndicator



				23.008 clause 2.1.3.2



				







				lMSI



				23.008 clause 2.1.8



				







				mobileStationCategory



				23.008 clause 2.2.1



				







				lMUIdentifier



				23.008 clause 2.2.2



				







				iMEISV



				23.008 clause 2.2.3



				







				subscriptionRestriction



				23.008 clause 2.4.10



				







				rSZIlists



				23.008 clause 2.4.11.1



				







				mSCAreaRestrictedFlag



				23.008 clause 2.4.12



				







				sGSNarearestrictedflag



				23.008 clause 2.4.14



				







				oDBinducedBarringData



				23.008 clause 2.4.15.1



				







				roamingRestrictionDueToUnsupportedFeature



				23.008 clause 2.4.15.2



				







				roamingRestrictedintheSGSNduetounsupportedfeature



				23.008 clause 2.4.15.3



				







				lSAIdentity



				23.008 clause 2.4.17.1



				







				lSAPriority



				23.008 clause 2.4.17.2



				







				lSAPreferentialAccessIndicator



				23.008 clause 2.4.17.2A



				







				lSAActiveModeSupportIndicator



				23.008 clause 2.4.17.2B



				







				lSAOnlyAccessIndicator



				23.008 clause 2.4.17.3



				







				lSAActiveModeIndicator



				23.008 clause 2.4.17.4



				







				vPLMNIdentifier



				23.008 clause 2.4.17.5



				







				accessRestrictionData



				23.008 clause 2.4.18



				







				vLRNumber



				23.008 clause 2.4.5



				







				mSCNumber



				23.008 clause 2.4.6



				







				sGSNNumber



				23.008 clause 2.4.8.1



				







				gGSNNumber



				23.008 clause 2.4.8.2



				







				provisionOfBearerService



				23.008 clause 2.5.1



				







				provisionOfTeleservice



				23.008 clause 2.5.2



				







				bCAllocation



				23.008 clause 2.5.3



				







				transferofSMoption



				23.008 clause 2.5.4



				







				mNRG



				23.008 clause 2.7.2



				







				checkSSIndicator



				23.008 clause 2.7.4.4



				







				mSPurgedForNonGPRSFlag



				23.008 clause 2.7.5



				







				mSpurgedforGPRSflag



				23.008 clause 2.7.6



				







				subscriberStatus



				23.008 clause 2.8.1



				







				barringOfOutgoingCalls



				23.008 clause 2.8.2.1



				







				barringOfIncomingCalls



				23.008 clause 2.8.2.2



				







				barringOfRoaming



				23.008 clause 2.8.2.3



				







				barringOfPremiumRateCalls



				23.008 clause 2.8.2.4



				







				barringOfSupplementaryServiceManagement



				23.008 clause 2.8.2.5



				







				barringOfRegistrationOfCallForwarding



				23.008 clause 2.8.2.6



				







				barringOfInvocationOfCallTransfer



				23.008 clause 2.8.2.7



				







				barringofPacketOrientedServices



				23.008 clause 2.8.2.8



				







				operatorDeterminedBarringPLMNspecificData



				23.008 clause 2.8.3



				







				notificationToCSEFlagForODB



				23.008 clause 2.8.4



				







				gsmSCFaddresslistForODB



				23.008 clause 2.8.5



				







				messagesWaitingData



				23.008 clause 2.10.1



				







				mobileStationNotReachableFlag



				23.008 clause 2.10.2



				







				memoryCapacityExceededFlag



				23.008 clause 2.10.3



				







				traceReference



				23.008 clause 2.11.1



				







				traceType



				23.008 clause 2.11.2



				







				operationsSystemsIdentity



				23.008 clause 2.11.3



				







				hLRTraceType



				23.008 clause 2.11.4



				







				mAPErrorOnTrace



				23.008 clause 2.11.5



				







				traceActivatedInVLR



				23.008 clause 2.11.6



				







				traceActivatedinSGSN



				23.008 clause 2.11.7



				







				vGCSGroupMembershipList



				23.008 clause 2.12.1



				







				vBSGroupMembershipList



				23.008 clause 2.12.2



				







				broadcastCallInitiationAllowedList



				23.008 clause 2.12.2.1



				







				pDPType



				23.008 clause 2.13.1



				







				gGSNlist



				23.008 clause 2.13.11



				







				qualityofServiceSubscribed



				23.008 clause 2.13.12



				







				pDPAddress



				23.008 clause 2.13.2



				







				pDPContextIdentifier



				23.008 clause 2.13.24



				







				pDPContextChargingCharacteristics



				23.008 clause 2.13.25



				







				accessPointName



				23.008 clause 2.13.6



				







				vPLMNAddressAllowed



				23.008 clause 2.13.8



				







				originatingCAMELSubscriptionInformationOCSI



				23.008 clause 2.14.1.1/3.1



				







				gPRSCAMELSubscriptionInformationGPRSCSI



				23.008 clause 2.14.1.10/2.14.4.4



				







				dialledServiceCAMELSubscriptionInformationDCSI



				23.008 clause 2.14.1.11/3.7



				







				mobilityManagementforGPRSeventnotificationMGCSI



				23.008 clause 2.14.1.12/2.14.4.4



				







				terminatingCAMELSubscriptionInformationTCSI



				23.008 clause 2.14.1.2



				







				vMSCTerminatingCAMELSubscriptionInformationVTCSI



				23.008 clause 2.14.1.2/3.2



				







				locationInformationSubscriberStateInformation



				23.008 clause 2.14.1.3



				







				uSSDCAMELSubscriptionInformationUCSI



				23.008 clause 2.14.1.4



				







				sSInvocationNotificationSSCSI



				23.008 clause 2.14.1.5/3.2



				







				translationInformationFlagTIFCSI



				23.008 clause 2.14.1.6/3.6



				







				shortMessageServiceCAMELSubscriptionInformationMOSMSCSI



				23.008 clause 2.14.1.8/2.14.3.5



				







				mOShortMessageServiceCAMELSubscriptionInformationMOSMSCSI



				23.008 clause 2.14.1.8/2.14.4.1



				







				shortMessageServiceCAMELSubscriptionInformationMTSMSCSI



				23.008 clause 2.14.1.9/2.14.3.6



				







				mTShortMessageServiceCAMELSubscriptionInformationMTSMSCSI



				23.008 clause 2.14.1.9/2.14.4.2.



				







				gPRSCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mGCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mOSMSCSISGSNNegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mOSMSCSIVLRNegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mTSMSCSISGSNNegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				mTSMSCSIVLRNegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				oCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				sSCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				vTCSINegotiatedCAMELCapabilityHandling



				23.008 clause 2.14.2.1



				







				SGSNOfferedCAMEL4CSIs



				23.008 clause 2.14.2.2A



				







				vLROfferedCAMEL4CSIs



				23.008 clause 2.14.2.2A



				







				sGSNSupportedCAMELPhases



				23.008 clause 2.14.2.2



				







				vLRSupportedCAMELPhases



				23.008 clause 2.14.2.2



				







				gsmSCFaddressforCSI



				23.008 clause 2.14.2.4



				







				uSSDGeneralCAMELServiceInformationUGCSI



				23.008 clause 2.14.2.3



				







				iSTAlertTimer



				23.008 clause 2.15.1



				







				privacyExceptionList



				23.008 clause 2.16.1.1



				







				gMLCNumbers



				23.008 clause 2.16.1.2



				







				mOLRList



				23.008 clause 2.16.1.3



				







				serviceTypes



				23.008 clause 2.16.1.4



				







				ageIndicator



				23.008 clause 2.17.1



				







				cSAllocationRetentionpriority



				23.008 clause 2.18.1



				







				subscribedChargingCharacteristics



				23.008 clause 2.19.1



				







				privateUserIdentity



				23.008 clause 3.1.1



				







				publicIdentity



				23.008 clause 3.1.2



				







				barringIndication
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				23.008 clause 3.7.4
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				23.008 clause 3B.5.6
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Annex A (normative):
Subscription Management NRM-specific XML schema (file name "sumNrm.xsd")




The following XML schema sumNrm.xsd is the NRM-specific schema for the Subscription Management Network Resources IRP NRM defined in 3GPP TS 32.172 [5]:




<?xml version="1.0" encoding="UTF-8"?>

<!--
  3GPP TS 32.175 SuM Network Resources IRP
  SuM NRM-specific XML schema
  sumNrm.xsd
-->

<schema
  targetNamespace=
"http://www.3gpp.org/ftp/specs/archive/32_series/32.175#sumNrm"
  elementFormDefault="qualified"
  xmlns="http://www.w3.org/2001/XMLSchema"
  xmlns:sn=
"http://www.3gpp.org/ftp/specs/archive/32_series/32.175#sumNrm"
  xmlns:xn=
"http://www.3gpp.org/ftp/specs/archive/32_series/32.625#genericNrm"
>

  <import
    namespace=
"http://www.3gpp.org/ftp/specs/archive/32_series/32.625#genericNrm"
  />

  <!-- SuM Network Resources IRP NRM class associated XML elements -->

  <element
    name="ServiceProviderFunction"
    substitutionGroup="xn:ManagedElementOptionallyContainedNrmClass"
  >
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="userLabel" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:SuMService"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>

  <element
    name="SubscriptionFunction"
    substitutionGroup="xn:ManagedElementOptionallyContainedNrmClass"
  >
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="userLabel" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:SuMSubscriberProfile"/>
              <element ref="sn:SuMUser"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>

  <element name="SuMSubscriberProfile">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="suMSubscriberProfileInfo" minOccurs="0"/>
                  <element name="userSubscriberRelationTheUser" type="xn:dnList" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:SuMSubscribedService"/>
              <element ref="sn:MobileUserData"/>
              <element ref="sn:SuMSubscriberProfileOptionallyContainedNrmClass"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>




<element name="MobileUserData">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="relatedServiceProfileTheServiceProfile" type="xn:dnList" minOccurs="0"/>
                  <element name="iMSI" type="string" minOccurs="0"/>
                  <element name="mSISDN" type="string" minOccurs="0"/>
                  <element name="multinumberingMSISDNs" type="sn:multinumberingMSISDNList" minOccurs="0"/>
                  <element name="iMEISV" type="string" minOccurs="0"/>
                </all>
              </complexType>
            </element>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>





<element name="SuMUser">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="relatedMobileUserDataTheMobileUserData" type="xn:dnList" minOccurs="0"/>
                  <element name="userSubscriberRelationTheSubscriber" type="xn:dnList" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:SuMServiceProfile"/>
              <element ref="sn:SuMCredentials"/>
              <element ref="sn:SuMUserOptionallyContainedNrmClass"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>





<element name="SuMCredentials">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="relatedIMSPublicIdThePublicId" type="xn:dnList" minOccurs="0"/>
                  <element name="relatedIMSServiceProfileTheServiceProfile" type="xn:dnList" minOccurs="0"/>
                  <element name="iMSPrivateUserIdentity" type="string" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:SuMCredentialsOptionallyContainedNrmClass"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>


  <element name="SuMService" type="xn:NrmClass" abstract="true"/>

  <element
    name="CSService"
    substitutionGroup="sn:SuMService"
  >
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="agreementContract" minOccurs="0"/>
                  <element name="networkAccessMode" minOccurs="0"/>
                  <element name="basicMSISDNIndicator" minOccurs="0"/>
                  <element name="mSISDNAlertIndicator" minOccurs="0"/>
                  <element name="subscriptionRestriction" minOccurs="0"/>
                  <element name="rSZIlists" minOccurs="0"/>
                  <element name="lSAIdentity" minOccurs="0"/>
                  <element name="lSAPriority" minOccurs="0"/>
                  <element name="lSAPreferentialAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeSupportIndicator" minOccurs="0"/>
                  <element name="lSAOnlyAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeIndicator" minOccurs="0"/>
                  <element name="vPLMNIdentifier" minOccurs="0"/>
                  <element name="accessRestrictionData" minOccurs="0"/>
                  <element name="privacyExceptionList" minOccurs="0"/>
                  <element name="gMLCNumbers" minOccurs="0"/>
                  <element name="mOLRList" minOccurs="0"/>
                  <element name="serviceTypes" minOccurs="0"/>
                  <element name="mobileStationCategory" minOccurs="0"/>
                  <element name="lMUIdentifier" minOccurs="0"/>
                  <element name="subscriberStatus" minOccurs="0"/>
                  <element name="gsmSCFaddresslistForODB" minOccurs="0"/>
                  <element name="provisionOfBearerService" minOccurs="0"/>
                  <element name="provisionOfTeleservice" minOccurs="0"/>
                  <element name="bCAllocation" minOccurs="0"/>
                  <element name="barringOfOutgoingCalls" minOccurs="0"/>
                  <element name="barringOfIncomingCalls" minOccurs="0"/>
                  <element name="barringOfRoaming" minOccurs="0"/>
                  <element name="barringOfPremiumRateCalls" minOccurs="0"/>
                  <element
                    name="barringOfSupplementaryServiceManagement"
                    minOccurs="0"
                  />
                  <element
                    name="barringOfRegistrationOfCallForwarding"
                    minOccurs="0"
                  />
                  <element
                    name="barringOfInvocationOfCallTransfer"
                    minOccurs="0"
                  />
                  <element
                    name="operatorDeterminedBarringPLMNspecificData"
                    minOccurs="0"
                  />
                  <element name="vGCSGroupMembershipList" minOccurs="0"/>
                  <element name="vBSGroupMembershipList" minOccurs="0"/>
                  <element
                    name="broadcastCallInitiationAllowedList"
                    minOccurs="0"
                  />
                  <element
                    name="originatingCAMELSubscriptionInformationOCSI"
                    minOccurs="0"
                  />
                  <element
                    name="terminatingCAMELSubscriptionInformationTCSI"
                    minOccurs="0"
                  />
                  <element
                    name="vMSCTerminatingCAMELSubscriptionInformationVTCSI"
                    minOccurs="0"
                  />
                  <element
                    name="locationInformationSubscriberStateInformation"
                    minOccurs="0"
                  />
                  <element
                    name="uSSDCAMELSubscriptionInformationUCSI"
                    minOccurs="0"
                  />
                  <element name="sSInvocationNotificationSSCSI" minOccurs="0"/>
                  <element
                    name="translationInformationFlagTIFCSI"
                    minOccurs="0"
                  />
                  <element
                    name="dialledServiceCAMELSubscriptionInformationDCSI"
                    minOccurs="0"
                  />
                  <element
                    name="uSSDGeneralCAMELServiceInformationUGCSI"
                    minOccurs="0"
                  />
                  <element
                  name="shortMessageServiceCAMELSubscriptionInformationMOSMSCSI"
                    minOccurs="0"
                  />
                  <element
                  name="shortMessageServiceCAMELSubscriptionInformationMTSMSCSI"
                    minOccurs="0"
                  />
                  <element
                    name="mTSMSCSIVLRNegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element name="gsmSCFaddressforCSI" minOccurs="0"/>
                  <element name="iSTAlertTimer" minOccurs="0"/>
                  <element name="cSAllocationRetentionpriority" minOccurs="0"/>
                  <element name="sS-Code" minOccurs="0"/>
                  <element name="provisioningState" minOccurs="0"/>
                  <element name="activationState" minOccurs="0"/>
                  <element name="registrationState" minOccurs="0"/>
                  <element name="overrideCategory" minOccurs="0"/>
                  <element name="cLIRestrictionOption" minOccurs="0"/>
                  <element name="forwarded-toNumber" minOccurs="0"/>
                  <element name="forwarded-toSubaddress" minOccurs="0"/>
                  <element name="noReplyConditionTimer" minOccurs="0"/>
                  <element name="maximumEntitledPriority" minOccurs="0"/>
                  <element name="defaultPriority" minOccurs="0"/>
                  <element name="nbrUser" minOccurs="0"/>
                  <element name="nbrSB" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:SuMCSSupplService"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>
  <element name="SuMCSSupplService">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="sS-Code" minOccurs="0"/>
                  <element name="provisioningState" minOccurs="0"/>
                  <element name="activationState" minOccurs="0"/>
                  <element name="registrationState" minOccurs="0"/>
                  <element name="overrideCategory" minOccurs="0"/>
                  <element name="cLIRestrictionOption" minOccurs="0"/>
                  <element name="forwarded-toNumber" minOccurs="0"/>
                  <element name="forwarded-toSubaddress" minOccurs="0"/>
                  <element name="noReplyConditionTimer" minOccurs="0"/>
                  <element name="maximumEntitledPriority" minOccurs="0"/>
                  <element name="defaultPriority" minOccurs="0"/>
                  <element name="nbrUser" minOccurs="0"/>
                  <element name="nbrSB" minOccurs="0"/>
                </all>
              </complexType>
            </element>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>


  <element
    name="PSService"
    substitutionGroup="sn:SuMService"
  >
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="agreementContract" minOccurs="0"/>
                  <element name="networkAccessMode" minOccurs="0"/>
                  <element name="basicMSISDNIndicator" minOccurs="0"/>
                  <element name="mSISDNAlertIndicator" minOccurs="0"/>
                  <element name="subscriptionRestriction" minOccurs="0"/>
                  <element name="rSZIlists" minOccurs="0"/>
                  <element name="lSAIdentity" minOccurs="0"/>
                  <element name="lSAPriority" minOccurs="0"/>
                  <element name="lSAPreferentialAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeSupportIndicator" minOccurs="0"/>
                  <element name="lSAOnlyAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeIndicator" minOccurs="0"/>
                  <element name="vPLMNIdentifier" minOccurs="0"/>
                  <element name="accessRestrictionData" minOccurs="0"/>
                  <element name="privacyExceptionList" minOccurs="0"/>
                  <element name="gMLCNumbers" minOccurs="0"/>
                  <element name="mOLRList" minOccurs="0"/>
                  <element name="serviceTypes" minOccurs="0"/>
                  <element name="gGSNNumber" minOccurs="0"/>
                  <element name="provisionofTeleservice" minOccurs="0"/>
                  <element name="transferofSMoption" minOccurs="0"/>
                  <element
                    name="barringofPacketOrientedServices"
                    minOccurs="0"
                  />
                  <element name="pDPType" minOccurs="0"/>
                  <element name="pDPAddress" minOccurs="0"/>
                  <element name="accessPointName" minOccurs="0"/>
                  <element name="vPLMNAddressAllowed" minOccurs="0"/>
                  <element name="qualityofServiceSubscribed" minOccurs="0"/>
                  <element
                    name="pDPContextChargingCharacteristics"
                    minOccurs="0"
                  />
                  <element
                    name="gPRSCAMELSubscriptionInformationGPRSCSI"
                    minOccurs="0"
                  />
                  <element
                name="mOShortMessageServiceCAMELSubscriptionInformationMOSMSCSI"
                    minOccurs="0"
                  />
                  <element
                name="mTShortMessageServiceCAMELSubscriptionInformationMTSMSCSI"
                    minOccurs="0"
                  />
                  <element
                    name="mOSMSCSISGSNNegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                    name="mTSMSCSISGSNNegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                    name="mobilityManagementforGPRSeventnotificationMGCSI"
                    minOccurs="0"
                  />
                  <element
                    name="mGCSINegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element name="gsmSCFaddressforCSI" minOccurs="0"/>
                  <element
                    name="subscribedChargingCharacteristics"
                    minOccurs="0"
                  />
                  <element name="w-APN" minOccurs="0"/>
                  <element
                    name="listofauthorizedvisitednetworkidentifiers"
                    minOccurs="0"
                  />
                  <element name="wLANUERemoteIPaddress" minOccurs="0"/>
                  <element name="wLANAccess" minOccurs="0"/>
                  <element name="wLANTunnelling" minOccurs="0"/>
                  <element name="wLANDirectIPAccess" minOccurs="0"/>
                  <element name="wAPNAuthorised" minOccurs="0"/>
                  <element name="w-APNBarringType" minOccurs="0"/>
                  <element name="w-APNChargingData" minOccurs="0"/>
                  <element name="wLANUERemoteIPAddress" minOccurs="0"/>
                  <element name="accessIndependenceFlag" minOccurs="0"/>
                  <element name="i-WLANAccessType" minOccurs="0"/>
                  <element name="chargingData" minOccurs="0"/>
                  <element name="chargingCharacteristics" minOccurs="0"/>
                  <element name="primaryOCSChargingFunctionName" minOccurs="0"/>
                  <element
                    name="secondaryOCSChargingFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="primaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="secondaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element name="sS-Code" minOccurs="0"/>
                  <element name="provisioningState" minOccurs="0"/>
                  <element name="activationState" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:SuMPSSupplService"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>

  <element name="SuMPSSupplService">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="sS-Code" minOccurs="0"/>
                  <element name="provisioningState" minOccurs="0"/>
                  <element name="activationState" minOccurs="0"/>
                </all>
              </complexType>
            </element>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>

  <element
    name="IMSService"
    substitutionGroup="sn:SuMService"
  >
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="agreementContract" minOccurs="0"/>
                  <element
                    name="listofauthorizedvisitednetworkidentifiers"
                    minOccurs="0"
                  />
                  <element name="registrationStatus" minOccurs="0"/>
                  <element name="sCSCFName" minOccurs="0"/>
                  <element name="serverCapabilities" minOccurs="0"/>
                  <element
                    name="subscribedMediaProfileIdentifier"
                    minOccurs="0"
                  />
                  <element name="initialFilterCriteria" minOccurs="0"/>
                  <element name="applicationServerInformation" minOccurs="0"/>
                  <element name="serviceIndication" minOccurs="0"/>
                  <element
                    name="primaryEventChargingFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="secondaryEventChargingFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="primaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="secondaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element name="gsmSCFaddressforIMCSI" minOccurs="0"/>
                  <element name="oIMCSI" minOccurs="0"/>
                  <element name="vTIMCSI" minOccurs="0"/>
                  <element name="dIMCS" minOccurs="0"/>
                  <element name="gAAServiceType" minOccurs="0"/>
                  <element name="gAAServiceIdentifier" minOccurs="0"/>
                  <element name="gBAUserSecuritySettings" minOccurs="0"/>
                  <element name="userSecuritySetting" minOccurs="0"/>
                  <element name="userPublicIdentity" minOccurs="0"/>
                  <element name="gAAAuthorizationflag" minOccurs="0"/>
                  <element name="keyLifetime" minOccurs="0"/>
                  <element name="uICCSecuritySetting" minOccurs="0"/>
                  <element name="nAFGroupIdentity" minOccurs="0"/>
                </all>
              </complexType>
            </element>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>

  <element name="SuMSubscribedService" type="xn:NrmClass" abstract="true"/>

  <element
    name="CSSubscribedService"
    substitutionGroup="sn:SuMSubscribedService"
  >
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="descriptionService" minOccurs="0"/>
                  <element name="agreementOffer" minOccurs="0"/>
                  <element name="networkAccessMode" minOccurs="0"/>
                  <element name="basicMSISDNIndicator" minOccurs="0"/>
                  <element name="mSISDNAlertIndicator" minOccurs="0"/>
                  <element name="subscriptionRestriction" minOccurs="0"/>
                  <element name="rSZIlists" minOccurs="0"/>
                  <element name="lSAIdentity" minOccurs="0"/>
                  <element name="lSAPriority" minOccurs="0"/>
                  <element name="lSAPreferentialAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeSupportIndicator" minOccurs="0"/>
                  <element name="lSAOnlyAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeIndicator" minOccurs="0"/>
                  <element name="vPLMNIdentifier" minOccurs="0"/>
                  <element name="accessRestrictionData" minOccurs="0"/>
                  <element name="privacyExceptionList" minOccurs="0"/>
                  <element name="gMLCNumbers" minOccurs="0"/>
                  <element name="mOLRList" minOccurs="0"/>
                  <element name="serviceTypes" minOccurs="0"/>
                  <element name="mobileStationCategory" minOccurs="0"/>
                  <element name="lMUIdentifier" minOccurs="0"/>
                  <element name="subscriberStatus" minOccurs="0"/>
                  <element name="gsmSCFaddresslistForODB" minOccurs="0"/>
                  <element name="provisionOfBearerService" minOccurs="0"/>
                  <element name="provisionOfTeleservice" minOccurs="0"/>
                  <element name="bCAllocation" minOccurs="0"/>
                  <element name="barringOfOutgoingCalls" minOccurs="0"/>
                  <element name="barringOfIncomingCalls" minOccurs="0"/>
                  <element name="barringOfRoaming" minOccurs="0"/>
                  <element name="barringOfPremiumRateCalls" minOccurs="0"/>
                  <element
                    name="barringOfSupplementaryServiceManagement"
                    minOccurs="0"
                  />
                  <element
                    name="barringOfRegistrationOfCallForwarding"
                    minOccurs="0"
                  />
                  <element
                    name="barringOfInvocationOfCallTransfer"
                    minOccurs="0"
                  />
                  <element
                    name="operatorDeterminedBarringPLMNspecificData"
                    minOccurs="0"
                  />
                  <element name="vGCSGroupMembershipList" minOccurs="0"/>
                  <element name="vBSGroupMembershipList" minOccurs="0"/>
                  <element
                    name="broadcastCallInitiationAllowedList"
                    minOccurs="0"
                  />
                  <element
                    name="originatingCAMELSubscriptionInformationOCSI"
                    minOccurs="0"
                  />
                  <element
                    name="terminatingCAMELSubscriptionInformationTCSI"
                    minOccurs="0"
                  />
                  <element
                    name="vMSCTerminatingCAMELSubscriptionInformationVTCSI"
                    minOccurs="0"
                  />
                  <element
                    name="locationInformationSubscriberStateInformation"
                    minOccurs="0"
                  />
                  <element
                    name="uSSDCAMELSubscriptionInformationUCSI"
                    minOccurs="0"
                  />
                  <element name="sSInvocationNotificationSSCSI" minOccurs="0"/>
                  <element
                    name="translationInformationFlagTIFCSI"
                    minOccurs="0"
                  />
                  <element
                    name="dialledServiceCAMELSubscriptionInformationDCSI"
                    minOccurs="0"
                  />
                  <element
                    name="uSSDGeneralCAMELServiceInformationUGCSI"
                    minOccurs="0"
                  />
                  <element
                  name="shortMessageServiceCAMELSubscriptionInformationMOSMSCSI"
                    minOccurs="0"
                  />
                  <element
                  name="shortMessageServiceCAMELSubscriptionInformationMTSMSCSI"
                    minOccurs="0"
                  />
                  <element
                    name="mTSMSCSIVLRNegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element name="gsmSCFaddressforCSI" minOccurs="0"/>
                  <element name="iSTAlertTimer" minOccurs="0"/>
                  <element name="cSAllocationRetentionpriority" minOccurs="0"/>
                  <element name="sS-Code" minOccurs="0"/>
                  <element name="provisioningState" minOccurs="0"/>
                  <element name="activationState" minOccurs="0"/>
                  <element name="registrationState" minOccurs="0"/>
                  <element name="overrideCategory" minOccurs="0"/>
                  <element name="cLIRestrictionOption" minOccurs="0"/>
                  <element name="forwarded-toNumber" minOccurs="0"/>
                  <element name="forwarded-toSubaddress" minOccurs="0"/>
                  <element name="noReplyConditionTimer" minOccurs="0"/>
                  <element name="maximumEntitledPriority" minOccurs="0"/>
                  <element name="defaultPriority" minOccurs="0"/>
                  <element name="nbrUser" minOccurs="0"/>
                  <element name="nbrSB" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:SuMCSSupplService"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>

  <element
    name="PSSubscribedService"
    substitutionGroup="sn:SuMSubscribedService"
  >
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="descriptionService" minOccurs="0"/>
                  <element name="agreementOffer" minOccurs="0"/>
                  <element name="networkAccessMode" minOccurs="0"/>
                  <element name="basicMSISDNIndicator" minOccurs="0"/>
                  <element name="mSISDNAlertIndicator" minOccurs="0"/>
                  <element name="subscriptionRestriction" minOccurs="0"/>
                  <element name="rSZIlists" minOccurs="0"/>
                  <element name="lSAIdentity" minOccurs="0"/>
                  <element name="lSAPriority" minOccurs="0"/>
                  <element name="lSAPreferentialAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeSupportIndicator" minOccurs="0"/>
                  <element name="lSAOnlyAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeIndicator" minOccurs="0"/>
                  <element name="vPLMNIdentifier" minOccurs="0"/>
                  <element name="accessRestrictionData" minOccurs="0"/>
                  <element name="privacyExceptionList" minOccurs="0"/>
                  <element name="gMLCNumbers" minOccurs="0"/>
                  <element name="mOLRList" minOccurs="0"/>
                  <element name="serviceTypes" minOccurs="0"/>
                  <element name="gGSNNumber" minOccurs="0"/>
                  <element name="provisionofTeleservice" minOccurs="0"/>
                  <element name="transferofSMoption" minOccurs="0"/>
                  <element
                    name="barringofPacketOrientedServices"
                    minOccurs="0"
                  />
                  <element name="pDPType" minOccurs="0"/>
                  <element name="pDPAddress" minOccurs="0"/>
                  <element name="accessPointName" minOccurs="0"/>
                  <element name="vPLMNAddressAllowed" minOccurs="0"/>
                  <element name="qualityofServiceSubscribed" minOccurs="0"/>
                  <element
                    name="pDPContextChargingCharacteristics"
                    minOccurs="0"
                  />
                  <element
                    name="gPRSCAMELSubscriptionInformationGPRSCSI"
                    minOccurs="0"
                  />
                  <element
                name="mOShortMessageServiceCAMELSubscriptionInformationMOSMSCSI"
                    minOccurs="0"
                  />
                  <element
                name="mTShortMessageServiceCAMELSubscriptionInformationMTSMSCSI"
                    minOccurs="0"
                  />
                  <element
                    name="mOSMSCSISGSNNegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                    name="mTSMSCSISGSNNegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                    name="mobilityManagementforGPRSeventnotificationMGCSI"
                    minOccurs="0"
                  />
                  <element
                    name="mGCSINegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element name="gsmSCFaddressforCSI" minOccurs="0"/>
                  <element
                    name="subscribedChargingCharacteristics"
                    minOccurs="0"
                  />
                  <element name="w-APN" minOccurs="0"/>
                  <element
                    name="listofauthorizedvisitednetworkidentifiers"
                    minOccurs="0"
                  />
                  <element name="wLANUERemoteIPaddress" minOccurs="0"/>
                  <element name="wLANAccess" minOccurs="0"/>
                  <element name="wLANTunnelling" minOccurs="0"/>
                  <element name="wLANDirectIPAccess" minOccurs="0"/>
                  <element name="wAPNAuthorised" minOccurs="0"/>
                  <element name="w-APNBarringType" minOccurs="0"/>
                  <element name="w-APNChargingData" minOccurs="0"/>
                  <element name="wLANUERemoteIPAddress" minOccurs="0"/>
                  <element name="accessIndependenceFlag" minOccurs="0"/>
                  <element name="i-WLANAccessType" minOccurs="0"/>
                  <element name="chargingData" minOccurs="0"/>
                  <element name="chargingCharacteristics" minOccurs="0"/>
                  <element name="primaryOCSChargingFunctionName" minOccurs="0"/>
                  <element
                    name="secondaryOCSChargingFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="primaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="secondaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element name="sS-Code" minOccurs="0"/>
                  <element name="provisioningState" minOccurs="0"/>
                  <element name="activationState" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:SuMPSSupplService"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>

  <element
    name="IMSSubscribedService"
    substitutionGroup="sn:SuMSubscribedService"
  >
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="descriptionService" minOccurs="0"/>
                  <element name="agreementOffer" minOccurs="0"/>
                  <element
                    name="listofauthorizedvisitednetworkidentifiers"
                    minOccurs="0"
                  />
                  <element name="registrationStatus" minOccurs="0"/>
                  <element name="sCSCFName" minOccurs="0"/>
                  <element name="serverCapabilities" minOccurs="0"/>
                  <element
                    name="subscribedMediaProfileIdentifier"
                    minOccurs="0"
                  />
                  <element name="initialFilterCriteria" minOccurs="0"/>
                  <element name="applicationServerInformation" minOccurs="0"/>
                  <element name="serviceIndication" minOccurs="0"/>
                  <element
                    name="primaryEventChargingFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="secondaryEventChargingFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="primaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="secondaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element name="gsmSCFaddressforIMCSI" minOccurs="0"/>
                  <element name="oIMCSI" minOccurs="0"/>
                  <element name="vTIMCSI" minOccurs="0"/>
                  <element name="dIMCS" minOccurs="0"/>
                  <element name="gAAServiceType" minOccurs="0"/>
                  <element name="gAAServiceIdentifier" minOccurs="0"/>
                  <element name="gBAUserSecuritySettings" minOccurs="0"/>
                  <element name="userSecuritySetting" minOccurs="0"/>
                  <element name="userPublicIdentity" minOccurs="0"/>
                  <element name="gAAAuthorizationflag" minOccurs="0"/>
                  <element name="keyLifetime" minOccurs="0"/>
                  <element name="uICCSecuritySetting" minOccurs="0"/>
                  <element name="nAFGroupIdentity" minOccurs="0"/>
                </all>
              </complexType>
            </element>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>

  <element name="SuMServiceProfile" type="xn:NrmClass" abstract="true"/>

  <element
    name="CSServiceProfile"
    substitutionGroup="sn:SuMServiceProfile"
  >
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="descriptionSpecification" minOccurs="0"/>
                  <element name="networkAccessMode" minOccurs="0"/>
                  <element name="basicMSISDNIndicator" minOccurs="0"/>
                  <element name="mSISDNAlertIndicator" minOccurs="0"/>
                  <element name="vLRNumber" minOccurs="0"/>
                  <element name="mSCNumber" minOccurs="0"/>
                  <element name="subscriptionRestriction" minOccurs="0"/>
                  <element name="rSZIlists" minOccurs="0"/>
                  <element name="mSCAreaRestrictedFlag" minOccurs="0"/>
                  <element name="oDBinducedBarringData" minOccurs="0"/>
                  <element
                    name="roamingRestrictionDueToUnsupportedFeature"
                    minOccurs="0"
                  />
                  <element name="lSAIdentity" minOccurs="0"/>
                  <element name="lSAPriority" minOccurs="0"/>
                  <element name="lSAPreferentialAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeSupportIndicator" minOccurs="0"/>
                  <element name="lSAOnlyAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeIndicator" minOccurs="0"/>
                  <element name="vPLMNIdentifier" minOccurs="0"/>
                  <element name="accessRestrictionData" minOccurs="0"/>
                  <element name="privacyExceptionList" minOccurs="0"/>
                  <element name="gMLCNumbers" minOccurs="0"/>
                  <element name="mOLRList" minOccurs="0"/>
                  <element name="serviceTypes" minOccurs="0"/>
                  <element name="ageIndicator" minOccurs="0"/>
                  <element name="lMSI" minOccurs="0"/>
                  <element name="mobileStationCategory" minOccurs="0"/>
                  <element name="lMUIdentifier" minOccurs="0"/>
                  <element name="mNRR" minOccurs="0"/>
                  <element name="subscriberStatus" minOccurs="0"/>
                  <element name="notificationToCSEFlagForODB" minOccurs="0"/>
                  <element name="gsmSCFaddresslistForODB" minOccurs="0"/>
                  <element name="messagesWaitingData" minOccurs="0"/>
                  <element name="mobileStationNotReachableFlag" minOccurs="0"/>
                  <element name="memoryCapacityExceededFlag" minOccurs="0"/>
                  <element name="traceReference" minOccurs="0"/>
                  <element name="traceType" minOccurs="0"/>
                  <element name="operationsSystemsIdentity" minOccurs="0"/>
                  <element name="hLRTraceType" minOccurs="0"/>
                  <element name="mAPErrorOnTrace" minOccurs="0"/>
                  <element name="traceActivatedInVLR" minOccurs="0"/>
                  <element name="provisionOfBearerService" minOccurs="0"/>
                  <element name="provisionOfTeleservice" minOccurs="0"/>
                  <element name="bCAllocation" minOccurs="0"/>
                  <element name="checkSSIndicator" minOccurs="0"/>
                  <element name="mSPurgedForNonGPRSFlag" minOccurs="0"/>
                  <element name="barringOfOutgoingCalls" minOccurs="0"/>
                  <element name="barringOfIncomingCalls" minOccurs="0"/>
                  <element name="barringOfRoaming" minOccurs="0"/>
                  <element name="barringOfPremiumRateCalls" minOccurs="0"/>
                  <element
                    name="barringOfSupplementaryServiceManagement"
                    minOccurs="0"
                  />
                  <element
                    name="barringOfRegistrationOfCallForwarding"
                    minOccurs="0"
                  />
                  <element
                    name="barringOfInvocationOfCallTransfer"
                    minOccurs="0"
                  />
                  <element
                    name="operatorDeterminedBarringPLMNspecificData"
                    minOccurs="0"
                  />
                  <element name="vGCSGroupMembershipList" minOccurs="0"/>
                  <element name="vBSGroupMembershipList" minOccurs="0"/>
                  <element
                    name="broadcastCallInitiationAllowedList"
                    minOccurs="0"
                  />
                  <element
                    name="originatingCAMELSubscriptionInformationOCSI"
                    minOccurs="0"
                  />
                  <element
                    name="terminatingCAMELSubscriptionInformationTCSI"
                    minOccurs="0"
                  />
                  <element
                    name="vMSCTerminatingCAMELSubscriptionInformationVTCSI"
                    minOccurs="0"
                  />
                  <element
                    name="locationInformationSubscriberStateInformation"
                    minOccurs="0"
                  />
                  <element
                    name="uSSDCAMELSubscriptionInformationUCSI"
                    minOccurs="0"
                  />
                  <element name="sSInvocationNotificationSSCSI" minOccurs="0"/>
                  <element
                    name="translationInformationFlagTIFCSI"
                    minOccurs="0"
                  />
                  <element
                    name="dialledServiceCAMELSubscriptionInformationDCSI"
                    minOccurs="0"
                  />
                  <element
                    name="uSSDGeneralCAMELServiceInformationUGCSI"
                    minOccurs="0"
                  />
                  <element
                    name="oCSINegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                    name="sSCSINegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                    name="vTCSINegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                  name="shortMessageServiceCAMELSubscriptionInformationMOSMSCSI"
                    minOccurs="0"
                  />
                  <element
                  name="shortMessageServiceCAMELSubscriptionInformationMTSMSCSI"
                    minOccurs="0"
                  />
                  <element
                    name="mOSMSCSIVLRNegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                    name="mTSMSCSIVLRNegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                    name="mCSINegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element name="vLRSupportedCAMELPhases" minOccurs="0"/>
                  <element name="gsmSCFaddressforCSI" minOccurs="0"/>
                  <element name="vLROfferedCAMEL4CSIs" minOccurs="0"/>
                  <element name="iSTAlertTimer" minOccurs="0"/>
                  <element name="cSAllocationRetentionpriority" minOccurs="0"/>
                  <element name="traceReference2" minOccurs="0"/>
                  <element name="TraceDepth" minOccurs="0"/>
                  <element name="ListofNeTypestoTrace" minOccurs="0"/>
                  <element name="TriggeringEvents" minOccurs="0"/>
                  <element name="ListofInterfacestoTrace" minOccurs="0"/>
                  <element name="sS-Code" minOccurs="0"/>
                  <element name="provisioningState" minOccurs="0"/>
                  <element name="activationState" minOccurs="0"/>
                  <element name="registrationState" minOccurs="0"/>
                  <element name="overrideCategory" minOccurs="0"/>
                  <element name="cLIRestrictionOption" minOccurs="0"/>
                  <element name="forwarded-toNumber" minOccurs="0"/>
                  <element name="forwarded-toSubaddress" minOccurs="0"/>
                  <element name="noReplyConditionTimer" minOccurs="0"/>
                  <element name="maximumEntitledPriority" minOccurs="0"/>
                  <element name="defaultPriority" minOccurs="0"/>
                  <element name="nbrUser" minOccurs="0"/>
                  <element name="nbrSB" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:SuMCSSupplService"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>

  <element
    name="PSServiceProfile"
    substitutionGroup="sn:SuMServiceProfile"
  >
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="descriptionSpecification" minOccurs="0"/>
                  <element name="networkAccessMode" minOccurs="0"/>
                  <element name="basicMSISDNIndicator" minOccurs="0"/>
                  <element name="mSISDNAlertIndicator" minOccurs="0"/>
                  <element name="vLRNumber" minOccurs="0"/>
                  <element name="mSCNumber" minOccurs="0"/>
                  <element name="subscriptionRestriction" minOccurs="0"/>
                  <element name="rSZIlists" minOccurs="0"/>
                  <element name="mSCAreaRestrictedFlag" minOccurs="0"/>
                  <element name="oDBinducedBarringData" minOccurs="0"/>
                  <element
                    name="roamingRestrictionDueToUnsupportedFeature"
                    minOccurs="0"
                  />
                  <element name="lSAIdentity" minOccurs="0"/>
                  <element name="lSAPriority" minOccurs="0"/>
                  <element name="lSAPreferentialAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeSupportIndicator" minOccurs="0"/>
                  <element name="lSAOnlyAccessIndicator" minOccurs="0"/>
                  <element name="lSAActiveModeIndicator" minOccurs="0"/>
                  <element name="vPLMNIdentifier" minOccurs="0"/>
                  <element name="accessRestrictionData" minOccurs="0"/>
                  <element name="privacyExceptionList" minOccurs="0"/>
                  <element name="gMLCNumbers" minOccurs="0"/>
                  <element name="mOLRList" minOccurs="0"/>
                  <element name="serviceTypes" minOccurs="0"/>
                  <element name="ageIndicator" minOccurs="0"/>
                  <element name="sGSNNumber" minOccurs="0"/>
                  <element name="gGSNNumber" minOccurs="0"/>
                  <element name="sGSNarearestrictedflag" minOccurs="0"/>
                  <element
                    name="roamingRestrictedintheSGSNduetounsupportedfeature"
                    minOccurs="0"
                  />
                  <element name="mNRG" minOccurs="0"/>
                  <element name="traceActivatedinSGSN" minOccurs="0"/>
                  <element name="provisionofTeleservice" minOccurs="0"/>
                  <element name="transferofSMoption" minOccurs="0"/>
                  <element name="mSpurgedforGPRSflag" minOccurs="0"/>
                  <element
                    name="barringofPacketOrientedServices"
                    minOccurs="0"
                  />
                  <element name="pDPType" minOccurs="0"/>
                  <element name="pDPAddress" minOccurs="0"/>
                  <element name="accessPointName" minOccurs="0"/>
                  <element name="vPLMNAddressAllowed" minOccurs="0"/>
                  <element name="gGSNlist" minOccurs="0"/>
                  <element name="qualityofServiceSubscribed" minOccurs="0"/>
                  <element name="pDPContextIdentifier" minOccurs="0"/>
                  <element
                    name="pDPContextChargingCharacteristics"
                    minOccurs="0"
                  />
                  <element
                    name="gPRSCAMELSubscriptionInformationGPRSCSI"
                    minOccurs="0"
                  />
                  <element
                name="mOShortMessageServiceCAMELSubscriptionInformationMOSMSCSI"
                    minOccurs="0"
                  />
                  <element
                name="mTShortMessageServiceCAMELSubscriptionInformationMTSMSCSI"
                    minOccurs="0"
                  />
                  <element
                    name="mOSMSCSISGSNNegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                    name="mTSMSCSISGSNNegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                    name="mobilityManagementforGPRSeventnotificationMGCSI"
                    minOccurs="0"
                  />
                  <element
                    name="mGCSINegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element
                    name="gPRSCSINegotiatedCAMELCapabilityHandling"
                    minOccurs="0"
                  />
                  <element name="sGSNSupportedCAMELPhases" minOccurs="0"/>
                  <element name="sGSNOfferedCAMEL4CSIs" minOccurs="0"/>
                  <element name="gsmSCFaddressforCSI" minOccurs="0"/>
                  <element
                    name="subscribedChargingCharacteristics"
                    minOccurs="0"
                  />
                  <element name="w-APN" minOccurs="0"/>
                  <element
                    name="listofauthorizedvisitednetworkidentifiers"
                    minOccurs="0"
                  />
                  <element name="wLANUERemoteIPaddress" minOccurs="0"/>
                  <element name="wLANAccess" minOccurs="0"/>
                  <element name="wLANTunnelling" minOccurs="0"/>
                  <element name="wLANDirectIPAccess" minOccurs="0"/>
                  <element name="wAPNAuthorised" minOccurs="0"/>
                  <element name="w-APNBarringType" minOccurs="0"/>
                  <element name="w-APNChargingData" minOccurs="0"/>
                  <element name="wLANUERemoteIPAddress" minOccurs="0"/>
                  <element name="accessIndependenceFlag" minOccurs="0"/>
                  <element name="i-WLANAccessType" minOccurs="0"/>
                  <element name="chargingData" minOccurs="0"/>
                  <element name="chargingCharacteristics" minOccurs="0"/>
                  <element name="primaryOCSChargingFunctionName" minOccurs="0"/>
                  <element
                    name="secondaryOCSChargingFunctionName"
                    minOccurs="0"
                  />
                  <element name="traceReference2" minOccurs="0"/>
                  <element name="TraceDepth" minOccurs="0"/>
                  <element name="ListofNeTypestoTrace" minOccurs="0"/>
                  <element name="TriggeringEvents" minOccurs="0"/>
                  <element name="ListofInterfacestoTrace" minOccurs="0"/>
                  <element
                    name="primaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="secondaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element name="sS-Code" minOccurs="0"/>
                  <element name="provisioningState" minOccurs="0"/>
                  <element name="activationState" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:SuMPSSupplService"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>

  <element
    name="IMSServiceProfile"
    substitutionGroup="sn:SuMServiceProfile"
  >
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="descriptionSpecification" minOccurs="0"/>
                  <element
                    name="listofauthorizedvisitednetworkidentifiers"
                    minOccurs="0"
                  />
                  <element name="registrationStatus" minOccurs="0"/>
                  <element name="sCSCFName" minOccurs="0"/>
                  <element name="diameterClientAddressofSCSCF" minOccurs="0"/>
                  <element name="serverCapabilities" minOccurs="0"/>
                  <element
                    name="subscribedMediaProfileIdentifier"
                    minOccurs="0"
                  />
                  <element name="initialFilterCriteria" minOccurs="0"/>
                  <element name="applicationServerInformation" minOccurs="0"/>
                  <element name="serviceIndication" minOccurs="0"/>
                  <element
                    name="primaryEventChargingFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="secondaryEventChargingFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="primaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element
                    name="secondaryChargingCollectionFunctionName"
                    minOccurs="0"
                  />
                  <element name="gsmSCFaddressforIMCSI" minOccurs="0"/>
                  <element name="iMSSFaddressforIMCSI" minOccurs="0"/>
                  <element name="oIMCSI" minOccurs="0"/>
                  <element name="vTIMCSI" minOccurs="0"/>
                  <element name="dIMCS" minOccurs="0"/>
                  <element name="gAAServiceType" minOccurs="0"/>
                  <element name="gAAServiceIdentifier" minOccurs="0"/>
                  <element name="gBAUserSecuritySettings" minOccurs="0"/>
                  <element name="userSecuritySetting" minOccurs="0"/>
                  <element name="userPublicIdentity" minOccurs="0"/>
                  <element name="gAAAuthorizationflag" minOccurs="0"/>
                  <element name="keyLifetime" minOccurs="0"/>
                  <element name="uICCSecuritySetting" minOccurs="0"/>
                  <element name="nAFGroupIdentity" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sn:IMSPublicIdentification"/>
              <element ref="sn:IMSServiceProfileOptionallyContainedNrmClass"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>




<element name="IMSPublicIdentification">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="publicUserIdentity" type="string" minOccurs="0"/>
                  <element name="barringIndication" type="sn:binEnum" minOccurs="0"/>
                </all>
              </complexType>
            </element>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>




  <simpleType name="binEnum">




    <restriction base="string">




      <enumeration value="FALSE"/>




      <enumeration value="TRUE"/>




    </restriction>




</simpleType>



  <simpleType name="multinumberingMSISDNIndicator">




    <restriction base="string">




      <enumeration value="BASIC"/>




      <enumeration value="ALERT"/>




    </restriction>




</simpleType>



  <complexType name="multinumberingMSISDNList">




    <sequence minOccurs="0" maxOccurs="unbounded">




      <element name="mSISDN" type="string"/>




      <element name="indicator" type="multinumberingMSISDNIndicator"/>




    </sequence>




</complexType>



  <element name="IMSServiceProfileOptionallyContainedNrmClass" type="xn:NrmClass" abstract="true"/>




  <element name="SuMCredentialsOptionallyContainedNrmClass" type="xn:NrmClass" abstract="true"/>




  <element name="SuMSubscriberProfileOptionallyContainedNrmClass" type="xn:NrmClass" abstract="true"/>




  <element name="SuMUserOptionallyContainedNrmClass" type="xn:NrmClass" abstract="true"/>





</schema>



				Next Modified Section











Annex B (informative):
XML schema electronic files




The electronic files corresponding to the normative XML schemas defined in the present document are available in native form in the following archive:




http://www.3gpp.org/ftp/specs/archive/32_series/32.175/schema/32175-800-XMLSchema.zip




				End of modifications
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Begin of change in Clause 5




5.2
Class diagram




5.2.1
Attributes and relationships




This clause introduces the set of IOCs that encapsulate information within the IRPAgent.  The intent is to identify the information required for NLIRP operations and notification. This clause provides the overview of all support object classes in UML.  Subsequent clauses provide more detailed specification of various aspects of these support object classes.
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Figure 5.1: Information Object Class (IOC) UML diagram




To change: change logid, add logrecordcontent, remove logrecordsource.



5.2.2 Inheritance
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Figure 5.2: Information Object Class (IOC) inheritance UML diagram




5.3
Information Object Class (IOC) definitions




5.3.1
NLIRP




5.3.1.1
Definition




LogIRP is the representation of the notification log management capabilities specified by the present document. This IOC inherits from ManagedGenericIRP IOC specified in TS 32.312 [6].




5.3.1.2
Attributes




				Attribute name



				



				Support Qualifier



				Read Qualifier



				Write Qualifier







				maxLogs



				



				O



				M



				-











5.3.2
Log




5.3.2.1
Definition




The Log IOC is the representation of a Notification Log.




5.3.2.2
Attributes




				Attribute name



				



				Support Qualifier



				Read Qualifier



				Write Qualifier







				logSubscriptionId



				



				M



				M



				-







				loggingEndTime



				



				O



				M



				-







				logManagerToken



				



				O



				-



				-







				maxSize



				



				O



				M



				-







				currentSize



				



				O



				M



				-







				creationTime



				



				O



				M



				-







				logState



				



				M



				M



				-







				logRecordCount



				



				O



				M



				-







				notificationCategories



				



				O



				M



				-







				filter



				



				O



				M



				-







				logFullAction



				



				M



				M



				-







				occupancyLevels



				



				M



				M



				-











5.3.2.3
State diagram
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startLog




stopped




logHalted




logNotFull / notifyLoggingResumed()




stopLog || logLifeTimeExpired




logWrapping




stopLog || logLifeTimeExpired




logFull[ logFullAction==halt ]




stopLog || logLifeTimeExpired




occupancyLevelChanged




logFull[ logFullAction==wrap ]








Figure 5.3: State diagram for Notification Log




The disposition of a log that has been stopped, that is, whether the log remains visible across the Itf-N, is left as vendor specific functionality. The time of the deletion of logs is vendor specific.




5.3.3
LogRecord




5.3.3.1
Definition




The LogRecord IOC is the representation of an individual Notification Log Record.




				Attribute name



				



				Support Qualifier



				Read Qualifier



				Write Qualifier







				logRecordId



				



				M



				M



				-







				logRecordContent



				



				O



				M



				-











End of change in Clause 5




Begin of change in Clause 6




6.1
Class diagram
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Figure 6.1 Class diagram




NLIRPOperations_1 shall support either operation exportLogRecords or operation getLogRecords as mandatory.




6.2
Generic rules




Rule 1:
Each operation with at least one input parameter supports a pre-condition valid_input_parameter which indicates that all input parameters shall be valid with regards to their information type. Additionally, each such operation supports an exception operation_failed_invalid_input_parameter which is raised when pre-condition valid_input_parameter is false. The exception has the same entry and exit state.



Rule 2:
Each operation with at least one optional input parameter supports a set of pre-conditions supported_optional_input_parameter_xxx where "xxx" is the name of the optional input parameter and the pre-condition indicates that the operation supports the named optional input parameter. Additionally, each such operation supports an exception operation_failed_unsupported_optional_input_parameter_xxx which is raised when (a) the pre-condition supported_optional_input_parameter_xxx is false and (b) the named optional input parameter is carrying information. The exception has the same entry and exit state.



Rule 3:
Each operation shall support a generic exception operation_failed_internal_problem which is raised when an internal problem occurs and that the operation cannot be completed. The exception has the same entry and exit state.




…




…




6.3.4
Operation getLogRecords (O)




Support for these operations is mandatory if exportLogRecords is not supported.




6.3.4.1
Definition




Using this operation, an IRPManager can retrieve one or more log records from a certain log. 




Note that this operation might be preferred for retrieval of small amounts of log records, while operation exportLogRecords might be preferred for retrieval of medium to large amounts of log records, as providing a more efficient bulk transfer mechanism.



6.3.4.2
Input parameters




				Parameter Name



				Qualifier



				Information type



				Comment







				logSubscriptionId



				M



				Log.logSubscriptionId



				See clause 5.5.1







				notificationCategories



				O



				Log.notificationCategories



				See clause 5.5.1







				Filter



				O



				Log.filter



				See clause 5.5.1











6.3.4.3
Output parameters




				Parameter Name



				Qualifier



				Matching Information



				Comment







				getLogRecordsResult



				M



				List of logRecord's



				List of logRecords; each entry of the list holds all supported attributes of IOC LogRecord (see 5.3.3.2).







				status



				M



				ENUM (OperationSucceeded, OperationFailed)



				If logSubscriptionId is valid and (logRecordIdList is empty or logRecordIdList contains valid Id's), status = OperationSucceeded.




If operation_failed is true, status = OperationFailed.











6.3.4.4
Pre-condition




There are no pre-conditions, other than those established by the generic rules (see clause 6.2).



6.3.4.5
Post-condition




logRecordsRetrieved




				Assertion Name



				Definition







				logRecordsRetrieved



				The specified log records have been retrieved as requested.  If the log is empty or all the log records do not satisfy the criteria of input parameters notificationCategories and filter, this post-condition is true.











6.3.4.6
Exceptions




				Exception Name



				Definition







				operation_failed



				Condition: Pre-condition is true AND post-condition is false.



Returned Information: The output parameter status. 




Exit state: Entry state.











6.4
NLIRPOperations_2 Interface (O)




6.4.1
Operation getLogSubscriptionIds (M)




6.4.1.1
Definition




Using this operation, an IRPManager can query the NLIRP for all available log subscriptions.



6.4.1.2
Input parameters




				Parameter Name



				Qualifier



				Information type



				Comment







				--



				--



				--



				--











6.4.1.3
Output parameters




				Parameter Name



				Qualifier



				Matching Information



				Comment







				logSubscriptionIds



				M



				List of logSubscriptionId's



				See clause 5.5.1 & 6.4.1.2.




Note that empty list is a valid value.







				status



				M



				ENUM (OperationSucceeded, OperationFailed)



				If operation is successful, status = OperationSucceeded.




If operation_failed is true, status = OperationFailed.











6.4.1.4
Pre-condition




There are no pre-conditions, other than those established by the generic rules (see clause 6.2).



6.4.1.5
Post-condition




There are no post-conditions. Querying of log subscription Id’s does not result in any changes within the IRP Agent.



6.4.1.6
Exceptions




				Exception Name



				Definition







				operation_failed



				Condition: Pre-condition is true AND post-condition is false.



Returned Information: The output parameter status. 




Exit state: Entry state.











6.4.2
Operation getLogSubscriptionStatus (M)




6.4.2.1
Definition




Using this operation, an IRPManager can query the NLIRP for available log status information of an individual log.



6.4.2.2
Input parameters




				Parameter Name



				Qualifier



				Information type



				Comment







				logSubscriptionId



				M



				Log.logSubscriptionId



				See clause 5.5.1











6.4.2.3
Output parameters




				Parameter Name



				Qualifier



				Matching Information



				Comment







				logAttributeList



				M



				Attributes of related Log IOC except logManagerToken



				List of all supported attributes of IOC Log except logManagerToken (see clause 5.3.2.2).







				status



				M



				ENUM (OperationSucceeded, OperationFailed)



				If logSubscriptionId is valid status = OperationSucceeded.




If operation_failed is true, status = OperationFailed.











6.4.2.4
Pre-condition




There are no pre-conditions, other than those established by the generic rules (see clause 6.2).



6.4.2.5
Post-condition




There are no post-conditions. Querying of log attributes does not result in any changes within the IRPAgent.



6.4.2.6
Exceptions




				Exception Name



				Definition







				operation_failed



				Condition: Pre-condition is true AND post-condition is false.



Returned Information: The output parameter status. 




Exit state: Entry state.











End of change in Clause 6
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Change in Clause 6.3




6.3
Interface EPIRPOperations (M)




6.3.1
Operation getIRPOutline (M)




6.3.1.1
Definition




The IRPManager uses this operation to request the EPIRP to return the outline information of the supported IRPs. IRPManager could set a filter constraint on the returned information according to specific requirements.



The EPIRP shall return the outline information of all the IRPs, including itself and other EPIRP instances that it knows, supported by the IRPAgent that contains the EPIRP. 




The EPIRP may additionally return the outline information of all the IRPs, including EPIRP instances, supported by other IRPAgents.



6.3.1.2
Input parameters




				Parameter Name



				Qualifier



				Information Type



				Comment







				iRPVersion



				M



				--



				It specifies an IRPVersion that IRPAgent shall use when constructing its output parameter supportedIRPList. 




If this parameter is absent, then all the supported IRPVersions shall be used to construct its supportedIRPList. 











6.3.1.3
Output parameters




				Parameter Name



				Qualifier



				Matching Information



				Comment







				supportedIRPList



				M



				A sequence of elements. Each element contains:




- systemDN (M) 



- iRPList (M) 




where iRPList is a sequence of elements. Each element is:



- rDN (M) 



- iRPVersionSet (M) 




- iRPManagementScope (O) 



				This parameter will return a sequence of elements.



The systemDN (defined in [7]) is the Distinguished Name (DN) of the IRPAgent that contains the IRPs identified by the related iRPList. 
Note that this IRPAgent may or may not be the same IRPAgent that contained the EPIRP (that is responding to this operation).



The rDN (relative Distinguished Name) contains the class name and the iRPId of the IRP instance.  The iRPId (defined in [7]) is the identifier of a specific Interface IRP (e.g. AlarmIRP 32.111‑1 [4], PMIRP 32.401 [3]) contained by the IRPAgent identified by the systemDN sub-parameter. 




The iRPVersionSet (defined in [8]) is the set of IRPVersions supported by the IRP identified by the rDN sub-parameter. IRPVersion is used to identify a particular IRP Solution Set specification defined in [9] (see note).




The iRPManagementScope parameter, when present, shall carry a list of the DNs that identify the sub trees under the management of the IRP.   This parameter, if present, shall contain no information if the IRP is EPIRP.




In case there is no supported IRP, this sequence shall contain no element. The operation is considered successful.







				Status



				M



				ENUM (OperationSucceeded, OperationFailed)



				An operation may fail because of a specified or unspecified reason.







				NOTE:
Each IRPVersion number is a version supported by the identified interface IRP, not a version of a NRM IRP.
















...



6.3.2
Operation getIRPReference (M)




6.3.2.1
Definition




The IRPManager uses this operation to request the EPIRP to return an IRP Reference for a specific version of a specific IRP, including EPIRP.




Whether IRP References are statically or dynamically allocated is outside the scope of the present document.




6.3.2.2
Input parameters




				Parameter Name



				Qualifier



				Information Type



				Comment







				managerIdentifier



				M



				--



				It carries the identifier of an IRPManager.







				systemDN



				M



				--



				It carries the systemDN (defined in [7]) of the IRPAgent containing the specific interface IRP xxxIRP (e.g. AlarmIRP, PMIRP) needed by the IRPManager.







				rDN



				M



				--



				It carries the class name and the iRPId of the IRP instance.  The systemDN (above) and this rDN form the DN of the IRP instance whose IRP reference is requested by the IRPManager.











6.3.2.3
Output parameters




				Parameter Name



				Qualifier



				Matching Information



				Comment







				iRPReference



				M



				--



				This parameter carries an IRP Reference for the specified IRPVersion of the specified IRP.







				status



				M



				ENUM (OperationSucceeded, OperationFailed)



				An operation may fail because of a specified or unspecified reason.











6.3.2.4
Pre-condition




requestedParametersAreValid




				Assertion Name



				Definition







				requestedParametersAreValid



				The systemDn and rDN are valid and their combination is valid in a way that the EPIRP is aware of the IRP instance and its associated IRPReference.











...



6.3.3
Operation releaseIRPReference (M)




6.3.3.1
Definition




The IRPManager uses this operation to request the IRPAgent to release a specific IRP Reference. Whether the IRP Reference is really released or not in the IRPAgent is outside the scope of the present document.



6.3.3.2
Input parameters




				Parameter Name



				Qualifier



				Information Type



				Comment







				managerIdentifier



				M



				--



				It carries the identifier of an IRPManager.







				iRPReference



				M



				--



				It carries the specific IRP Reference no longer needed by the IRPManager.











...



End of change in Clause 6.3










�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" �Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" �3GPP Working Procedures�.





�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.





�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.





�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".





�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" �� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" �http://www.3gpp.org/specs/specs.htm�.





�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.





�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.





�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.





�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".





One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.





For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".





�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" �http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .





�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.





�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm" �21.900� "TSG working methods".





�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.





�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.





�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.





�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.





�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).





�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.





�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.





�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.











3GPP














32363_CR0006_(Rel-8)_S5-071600.doc






3GPP TSG-SA5 (Telecom Management)
(
 S5-071600



Meeting #55, 27-31 August, Bucharest, Romania



				CR-Form-v9.3







				CHANGE REQUEST







				







				(




				32.363



				CR



				0006



				(

rev



				-



				(

Current version:



				7.0.0



				(








				







				For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.







				











				Proposed change affects:
(




				UICC apps(




				



				ME



				



				Radio Access Network



				X



				Core Network



				X











				







				Title:
(




				Use IRP class name to method parameter - Align with 32.362 IS







				



				







				Source to WG:
(




				Ericsson







				Source to TSG:
(




				S5







				



				







				Work item code:
(




				OAM8



				



				Date: (




				31/08/2007







				



				



				



				



				







				Category:
(




				C



				



				Release: (




				Rel-8







				



				Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)




Detailed explanations of the above categories can
be found in 3GPP TR 21.900.



				Use one of the following releases:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)







				



				







				Reason for change:
(




				Use IRP class name in method parameter.







				



				







				Summary of change:
(




				Add the missing YyyIRP class name information in method input parameter.  Apply CORBA style guide: use Yyy instead of YyyType for CORBA types.







				



				







				Consequences if 
(

not approved:



				EPIRP cannot respond properly in case IRPAgent contains multiple YyyIRP instances, of different classes, using same value for iRPId.  The style does not follow CORBA style guide.







				



				







				Clauses affected:
(




				Clause 1, Table 3 of Clause 5, Annex A and B.







				



				







				



				Y



				N



				



				







				Other specs
(




				



				X



				 Other core specifications
(




				







				affected:



				



				X



				 Test specifications



				







				



				



				X



				 O&M Specifications



				







				



				







				Other comments:
(




				This CR can only be approved after approval of CR 32.362 in S5-071601











Change in Clause 1




1
Scope




The present document specifies the CORBA Solution Set for the IRP whose semantics are specified in the Entry Point IRP: Information Service (3GPP TS 32.362 [6]).




This Solution Set specification is related to 3GPP TS 32.362 V8.0.X.



End of change in Clause 1




Change in Table 3 of Clause 5




Table 3: Mapping from IS getIRPReference parameters to SS equivalents 



				IS Operation parameter



				SS Method parameter



				Qualifier







				managerIdentifier



				EPIRPConstDefs::ManagerIdentifier manager_identifier



				M







				systemDn



				EPIRPConstDefs::DN system_dn



				M







				rDN



				EPIRPConstDefs::RDN rDN



				M







				iRPReference



				string irp_reference (stringified IOR)



				M







				status



				Return value of type EPIRPConstDefs::Result



Exception:




GetIRPReference, ManagedGenericIRPSystem::InvalidParameter



				M











End of change in Table 3 of clause 5




Change in Annex A and B



Annex A (normative):
IDL specifications




A.1
IDL specification (file name "EPIRPConstDefs.idl")




//File: EPIRPConstDefs.idl




#ifndef _EP_IRP_CONST_DEFS_IDL_




#define _EP_IRP_CONST_DEFS_IDL_



#include <ManagedGenericIRPConstDefs.idl>



// This statement must appear after all include statements




#pragma prefix "3gppsa5.org"




/* ## Module: EPIRPSystem




*/




module EPIRPConstDefs




{




   enum Result {OK, FAILURE};




  /*




   The RDN carries an optional instance class name and a mandatory




   instance identifier.  This type (a string) may contain 0 or 1




   equal sign.  If an equal sign is present, the substring before




   the equal sign is the class name, and the substring after the




   equal sign is the instance identifier.  If the equal sign is




   absent, the entire string is the instance identifier.




  */




   typedef string RDN;




   typedef string DN;




   typedef sequence<DN> DNList;




   /*




   IRPManagementScopeOpt is a type carrying an optional parameter.




   If the boolean is TRUE, then the value is present.




   Otherwise the value is absent.




   */




   union IRPManagementScopeOpt switch (boolean)




   {




      case TRUE: DNList value;




   };




   /*




   The IRPElement defines the structure to be returned as part of




   get_irp_outline().




   */




   struct IRPElement




   {




      RDN rDN;




      ManagedGenericIRPConstDefs::VersionNumberSet irp_versions;




      IRPManagementScopeOpt irp_management_scope;




   };




   /*




   List of all IRPElement and their associated parameters.




   */




   typedef sequence<IRPElement> IRPList;




   struct SupportedIRP




   {




      DN system_dn;




      IRPList irp_list;




   };




   typedef sequence<SupportedIRP> SupportedIRPList;




   typedef string ManagerIdentifier;




   enum ChangeMode {REGISTER, DEREGISTER, MODIFY};




   /*




   Define the parameters specified in




   the notifyEpInfoChanges notification.




   */




   interface AttributeNameValue




   {




      const string IRP_DN = "IRP_DN";




      const string CHANGE_MODE = "CHANGE_MODE";




      const string ADDITIONAL_TEXT = "ADDITIONAL_TEXT";




   };




};




#endif // _EP_IRP_CONST_DEFS_IDL_




A.2
IDL specification (file name "EPIRPSystem.idl")




//File: EPIRPSystem.idl




#ifndef _EP_IRP_SYSTEM_IDL_




#define _EP_IRP_SYSTEM_IDL_




#include <ManagedGenericIRPConstDefs.idl>



#include <ManagedGenericIRPSystem.idl>



#include <EPIRPConstDefs.idl>



// This statement must appear after all include statements




#pragma prefix "3gppsa5.org"




/* ## Module: EPIRPSystem




*/




module EPIRPSystem




{




   exception InvalidIRPVersion { string reason; };




   exception UnknownIRPReference { string reason; };




   /*




   System fails to complete the operation. System can provide reason




   to qualify the exception. The semantics carried in reason




   is outside the scope of this IRP.




   */




   exception GetIRPOutline { string reason; };




   exception GetIRPReference { string reason; };




   exception ReleaseIRPReference { string reason; };




   exception GetEPIRPVersions { string reason; };




   exception GetEPIRPOperationsProfile { string reason; };




   exception GetEPIRPNotificationProfile { string reason; };




   interface EPIRP




   {




      /**




      * The IRPManager uses this operation to request the EPIRP to




      * return the outline information of the supported IRPs. The EPIRP




      * shall return the outline information of all the IRPs supported by the




      * IRPAgent that contains the EPIRP. The EPIRP may




      * additionally return the outline information of all the IRPs supported




      * by other IRPAgents.




      */




      EPIRPConstDefs::Result get_irp_outline(




         in ManagedGenericIRPConstDefs::VersionNumber irp_version,




         out EPIRPConstDefs::SupportedIRPList supported_irp_list




      )




      raises (GetIRPOutline, InvalidIRPVersion);




      /**




      * The IRPManager uses this operation to request the EPIRP to return




      * the stringified IOR of the IRP identified by system_dn and rDN.




      */




      EPIRPConstDefs::Result get_irp_reference(




         in EPIRPConstDefs::ManagerIdentifier manager_identifier,




         in EPIRPConstDefs::DN system_dn,




         in EPIRPConstDefs::RDN rDN,




         out string irp_reference




      )




      raises (GetIRPReference,




              ManagedGenericIRPSystem::InvalidParameter);




      /**




      * The IRPManager uses this operation to request the IRPAgent to




      * release a specific IRP reference. Whether the IRP reference




      * is really released or not in the IRPAgent is outside the




      * scope of this document.




      */




      EPIRPConstDefs::Result release_irp_reference(




         in EPIRPConstDefs::ManagerIdentifier manager_identifier,




         in string irp_reference




      )




      raises (ReleaseIRPReference,




              UnknownIRPReference);




      /**




      * Return the list of all supported EPIRP versions.




      */




      ManagedGenericIRPConstDefs::VersionNumberSet get_ep_irp_versions (




      )




      raises (GetEPIRPVersions);




      /**




      * Return the list of all supported operations and their supported




      * parameters for a specific EPIRP version.




      */




      ManagedGenericIRPConstDefs::MethodList get_ep_irp_operations_profile (




         in ManagedGenericIRPConstDefs::VersionNumber irp_version




      )




      raises (GetEPIRPOperationsProfile,




              ManagedGenericIRPSystem::OperationNotSupported,




              ManagedGenericIRPSystem::InvalidParameter);




      /**




      * Return the list of all supported notifications and their supported




      * parameters for a specific EPIRP version.




      */




      ManagedGenericIRPConstDefs::MethodList get_ep_irp_notification_profile




      (




         in ManagedGenericIRPConstDefs::VersionNumber irp_version




      )




      raises (GetEPIRPNotificationProfile,




              ManagedGenericIRPSystem::OperationNotSupported,




              ManagedGenericIRPSystem::InvalidParameter);




   };




};




#endif // _EP_IRP_SYSTEM_IDL_




End of change in A1 and A2



End of Document










�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" �Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" �3GPP Working Procedures�.





�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.





�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.





�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".





�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" �� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" �http://www.3gpp.org/specs/specs.htm�.





�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.





�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.





�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.





�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".





One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.





For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".





�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" �http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .





�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.





�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm" �21.900� "TSG working methods".





�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.





�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.





�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.





�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.





�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).





�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.





�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.





�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.











3GPP














32405_CR0032_(Rel-8)_S5-071343.doc


Page 1









3GPP TSG-SA5 (Telecom Management)
(
S5-071343



Meeting SA5#54, 25 - 29 June 2007, Orlando, FL USA



				CR-Form-v9.3







				CHANGE REQUEST







				







				(




				32.405



				CR



				0032



				(

rev



				-



				(

Current version:



				7.5.0



				(








				







				For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.







				











				Proposed change affects:
(




				UICC apps(




				



				ME



				



				Radio Access Network



				X



				Core Network



				











				







				Title:
(




				Add RNC processor usage related measurements







				



				







				Source to WG:
(




				China Mobile (liangshuangchun@cmdi.chinamobile.com, lijian@chinamobile.com)







				Source to TSG:
(




				S5







				



				







				Work item code:
(




				OAM8



				



				Date: (




				29/06/2007







				



				



				



				



				







				Category:
(




				B



				



				Release: (




				Rel-8







				



				Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)




Detailed explanations of the above categories can
be found in 3GPP TR 21.900.



				Use one of the following releases:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)







				



				







				Reason for change:
(




				When network is very busy, for example on important holiday, the traffic of one RNC is very heavy. So RNC processor usage measurements are very important to indicate RNC processor load capability. If RNC processor usage is too high, operator will take action to avoid network paralysis.







				



				







				Summary of change:
(




				Addtion of RNC processor peak and mean usage related measurements in 32.405.







				



				







				Consequences if 
(

not approved:



				RNC processor usage performance can not be measured.







				



				







				Clauses affected:
(




				3.1, New clause 4.x







				



				







				



				Y



				N



				



				







				Other specs
(




				



				x



				 Other core specifications
(




				







				Affected:



				



				x



				 Test specifications



				







				



				



				x



				 O&M Specifications



				







				



				







				Other comments:
(




				











				1st Modified Section











3.1
Measurement family




The measurement names defined in the present document are all beginning with a prefix containing the measurement family name (e.g. RAB.AttEstabCS.Conv). This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration (see TS 32.401 [1]).




The list of families currently used in the present document is as follows:




-
ATML (measurements related to ATM Layer)




-
CARR (measurements related to UTRAN cell Radio Frequency carrier)




-
CR (measurements related to Code Resources)




-
DCA (measurements related to Dynamic Channel Allocation)




-
EQPT (measurements related to Equipment)



-
HHO (measurements related to Hard Handover)




-
HSDPA (measurements related to High Speed Downlink Packet Access)




-
IRATHO (measurements related to inter-Radio Access Technology Handover)




-
IU (measurements related to Iu connection)




-
RAB (measurements related to Radio Access Bearer management)




-
RELOC (measurements related to SRNS Relocation)



-
RLC (measurements related to Radio Link Control)




-
RLM (measurements related to Radio Link Management)




-
RRC (measurements related to Radio Resource Control)




-
SHO (measurements related to Soft Handover)




-
SIG (measurements related to Signalling)




-
TCR (measurements related to TDD Code Resources)




				Next Modified Section











4.x
Measurements related to equipment resources



4.x.1
RNC Processor usage  




4.x.1.1
Mean processor usage 




a) This measurement provides the mean usage of each key processor during the granularity period. Each equipment may have more than one key processors, the measurement is split into subcounters per key processor.



b) SI.




c) This measurement is obtained by sampling at a pre-defined interval the usage of the processor and then taking the arithmetic mean for each key processor.



d) Each measurement is an integer value (Unit: %).



e) The measurement name has the form EQPT.MeanProcessorUsage.ProcessorID
where ProcessorID identifies the key processor of this equipment, the format of ProcessorID is vendor specific.




f) ManagedElement.



g) Valid for circuit switched and packet switched traffic.



h)
UMTS.




4.x.1.2
Peak processor usage



a) This measurement provides the peak usage of each key processor during the granularity period. Each equipment may have more than one key processors, the measurement is split into subcounters per key processor.



b) SI.




c) This measurement is obtained by sampling at a pre-defined interval the usage of the processor and then taking the maximum for each key processor.



d) Each measurement is an integer value (Unit: %).




e) The measurement name has the form EQPT.PeakProcessorUsage.ProcessorID
where ProcessorID identifies the key processor of this equipment, the format of ProcessorID is vendor specific.




f) ManagedElement.




g) Valid for circuit switched and packet switched traffic.




h)
UMTS.




				End of modifications
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4.1.8
Subscription procedure related measurements



The measurements defined in this subclause are subject to the "2 out of 3 approach".



4.1.8.1
Number of attempted Subscription procedures 



a) This measurement provides the number of initial subscriptions attempted at the CSCF with S-CSCF functionality. 





b) CC.




c) On receipt by the CSCF of an initial SIP_SUBSCRIBE message (see TS 24.229 [8]).




d) A single integer value.




e) SUB.AttSubscribe.




f) CscfFunction.



g) Valid for packet switched traffic.



h) IMS.



4.1.8.2
Number of successful Subscription procedures




a) This measurement provides the number of successful subscription establishments received at the CSCF with S-CSCF functionality.





b) CC.




c) On transmission by the CSCF of a response message with a response code (e.g. SIP_200_OK) indicating a successful subscription setup corresponding to the initial SIP_SUBSCRIBE message (see TS 24.229 [8]).



d) A single integer value.



e) SUB.SuccSubscribe.



f) CscfFunction.



g) Valid for packet switched traffic.



h) IMS.



4.1.8.3
Number of failed Subscription procedures




a) This measurement provides the number of failed subscription establishments at the CSCF. The measurement is split into subcounters per response codes.



b) CC.



c) On transmission by the CSCF of a response message with a response code (e.g. SIP_430) indicating a failed subscription establishment corresponding to the initial SIP_SUBSCRIBE message (see TS 24.229 [8]), each failed subscription establishment trial is added to the relevant measurement according to the message type. In case only a subset of per message type measurements is supported, a sum subcounter will be provided first.



d) Each measurement is an integer value. The number of measurements is equal to the number of message types plus a possible sum value identified by the .sum suffix.



e) The measurement name has the form SUB.FailedSubscribe.Cause
where Cause identifies the response code. 



f) CscfFunction. 



g) Valid for packet switched traffic.



h) IMS.



4.1.9
Notify procedure related measurements



The measurements defined in this subclause are subject to the "2 out of 3 approach".



4.1.9.1
Number of emitted Notify procedures



a) This measurement provides the number of emitted Notify SIP messages at the CSCF with S-CSCF functionality.



b) CC.




c) On transmission by the CSCF of a SIP_NOTIFY message (see TS 24.229 [8]).




d) A single integer value.




e) NOTIF.EmittedNotify.




f) CscfFunction. 




g) Valid for packet switched traffic.



h) IMS.




4.1.9.2
Number of successful Notify procedures




a) This measurement provides the number of successful Notify messages at the CSCF with S-CSCF functionality.





b) CC.




c) On receipt by the CSCF of a response message with response code (e.g. SIP_200_OK) indicating a successful response corresponding to the emited SIP_NOTIFY message (see TS 24.229 [8]).



d) A single integer value.



e) NOTIF.SuccNotify.



f) CscfFunction.



g) Valid for packet switched traffic.



h) IMS.



4.1.9.3
Number of failed Notify procedures




a) This measurement provides the number of failed Notify messages at the CSCF with S-CSCF functionality. The measurement is split into subcounters per response codes.



b) CC.



c) On receipt by the CSCF of a response message with response code (e.g. SIP_430) indicating a failed response corresponding to the SIP_NOTIFY message (see TS 24.229 [8]), each failed Notify message trial is added to the relevant measurement according to the message type. In case only a subset of per message type measurements is supported, a sum subcounter will be provided first.



d) Each measurement is an integer value. The number of measurements is equal to the number of message types plus a possible sum value identified by the .sum suffix.



e) The measurement name has the form NOTIF.FailedNotify.Cause
where Cause identifies the response code. 



f) CscfFunction. 



g) Valid for packet switched traffic.



h) IMS.
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				Add tables that show traceability from key IS-level definitions – IOCs, operations and notifications - to corresponding supported requirement(s). 







				



				







				Consequences if 
(

not approved:



				No standardised template for traceability from IS to requirements.







				



				







				Clauses affected:
(




				4 (X.3.a.1, Y.b.a.1, Y.b.a.1)







				



				







				



				Y



				N



				



				







				Other specs
(




				



				X



				 Other core specifications
(




				







				affected:



				



				X



				 Test specifications



				







				



				



				X



				 O&M Specifications



				







				



				







				Other comments:
(




				











				1st Modified Section











X.3
Information object class definitions




Each information object class is defined using the following structure.



Inherited items (attributes etc.) shall not be shown, as they are defined in the parent IOC(s) and thus valid for all subclasses.



X.3.a
InformationObjectClassName



InformationObjectClassName is the name of the information object class.




"a" represents a number, starting at 1 and increasing by 1 with each new definition of an information object class.




X.3.a.1
Definition




The <definition> subclause is written in natural language. The <definition> subclause refers to the information object class itself. The characteristics related to the relationships that the object class can have with other object classes can't be found in the definition. The reader has to refer to relationships definition to find such kind of information. Information related to inheritance shall be precised here.



For NRM IRP ISs, information on traceability back to one or more requirements supported by this IOC should also be defined  here,  in the following form:




				Referenced TS



				Requirement label



				Comment







				3GPP TS 32.xyz [xy]



				REQ-SM-CON-23



				Optional clarification







				3GPP TS 32.xyz [xy]



				REQ-SM-FUN-11



				Optional clarification











				Next Modified Section











Y.b.a
Operation OperationName (supportQualifier)




OperationName is the name of the operation followed by a qualifier indicating whether the operation is Mandatory (M), Optional (O), Conditional-Mandatory (CM), Conditional-Optional (CO), or SS-Conditional (C). 




"a" represents a number, starting at 1 and increasing by 1 with each new definition of an operation.




Y.b.a.1
Definition




The <definition> subclause is written in natural language. 



Information on traceability back to one or more requirements supported by this operation should also be defined  here,  in the following form:




				Referenced TS



				Requirement label



				Comment







				3GPP TS 32.xyz [xy]



				REQ-SM-CON-23



				Optional clarification







				3GPP TS 32.xyz [xy]



				REQ-SM-FUN-11



				Optional clarification











				Next Modified Section











Y.b.a
Notification NotificationName (supportQualifier)




NotificationName is the name of the notification followed by a qualifier indicating whether the notification is Mandatory (M), Optional (O), Conditional-Mandatory (CM), Conditional-Optional (CO) or SS-Conditional (C).




"a" represents a number, starting at 1 and increasing by 1 with each new definition of a notification.




Y.b.a.1
Definition




The <definition> subclause is written in natural language.



Information on traceability back to one or more requirements supported by this notification should also be defined  here,  in the following form:




				Referenced TS



				Requirement label



				Comment







				3GPP TS 32.xyz [xy]



				REQ-SM-CON-23



				Optional clarification







				3GPP TS 32.xyz [xy]



				REQ-SM-FUN-11



				Optional clarification











				End of document
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Decision/action requested




SA5 members are asked to consider and comment this proposal for the IS template to specify information items for tracing of which requirements are supported by which IS level definitions.



2
References




3GPP IRP IS template 32.151



ITU-T M.3020 Management interface specification methodology




3
Rationale




As stated in M.3020, subclause 7.3.3 Analysis (which corresponds to SA5’s IRP IS specification phase), “The class descriptions along with the interfaces exposed should be traceable to the requirements.”. This is something that would be very beneficial if the 3GPP IRP IS template would also support, not the least because we have agreed with ITU-T SG4 to harmonise our methodologies. The attached 32.151 CR contains a proposal on how this should be specified in our IS template, based on feedback on S5-071837 from meeting #56. 



4
Detailed proposal




See attached CR.
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1
Scope



This Recommendation is an introduction to the TM Forum SID analysis model and a specification through reference of the ITU-T subset of SID. The SID analysis model scope covers all of the information required to implement use cases based on the eTOM processes [ITU-T M.3050]; in effect this means that the SID covers a large proportion of the information needs for a Service Provider. However, the SID is still being developed and while the documents available today cover a substantial part of a Service Provider’s core information needs, they do not cover all of them.



The SID analysis model is implementation independent, focusing on what the information is and what its relationships are, not on how these are to be implemented.



The SID applies primarily to Service Providers’ businesses and engaged stakeholders: System Integrators (SI), Independent Software Vendors (ISV) and Network Equipment Providers (NEP).



Parts of the SID may also apply directly to, or be adaptable to, other non-Telco Service Provider enterprise businesses.



The focus of this recommendation is the product and service business entities.



2
References



The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published. The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.


[ITU-T M.3050]

ITU-T Recommendation M.3050-series (03/07), Enhanced Telecom Operations Map (eTOM)



[ITU-T M.3020]

ITU-T Recommendation M.3020 (07/07), Management Interface Specification Methodology


[TMF GB922]


TM Forum GB922. Shared Information/Data (SID) Model. Concepts, Principles, and Domains, Release 7.5


[TMF GB922A3]

TM Forum GB922. Shared Information/Data (SID) Model. Addendum 3 – Product Business Entity Definitions, Release 7.5


[TMF GB922A4SO]
TM Forum GB922. Shared Information/Data (SID) Model. Addendum 4SO – Service Overview Business Entity Definitions, Release 7.5



[ITU-T M.3100]

ITU-T Recommendation M.3100 (04/05), Generic Network Information Model



[ITU-T M.1402]

ITU-T Recommendation M.1402 (2007), Formalization of data for service management.


[OMG UML]


OMG, Unified Modelling Language Specification, Version 1.5


Additional non-normative references can be found in the bibliography.


3
Definitions



3.1
Terms defined elsewhere


This Recommendation uses the following terms defined elsewhere:


3.1.1
aggregate business entity [TMF GB922]: An Aggregate Business Entity (ABE) is a well-defined set of information and operations that characterize a highly cohesive, loosely coupled set of business entities.



3.1.2
attribute [TMF GB922]: An attribute is a fact that describes a business entity


3.1.3
business entity [TMF GB922]: A Business Entity represents something of interest to the business that may be tangible things (such as a Customer), active things (such as a Customer Order), or conceptual things (such as a Customer Account).  Business entities are characterized by attributes and participate in relationships with other business entities. Business entity instances typically move through a well-defined life cycle.


3.1.4
domain [TMF GB922]: A Domain is a collection of Aggregate Business Entities associated with a specific management area.  Domains that make up the SID Framework are consistent with eTOM level 0 concepts.


3.1.5
relationship [TMF GB922]: A relationship is an association of business interest between two business entities, or between a business entity and itself.


3.2
Terms defined in this Recommendation


This Recommendation defines the following terms:


3.2.1
information model: An information model for a problem space represents all relevant things, i.e. objects in that problem space along with all of their relevant attributes, and relationships



· There may be a number of different relevant viewpoints represented for different purposes


An information model is independent of implementation, i.e. independent of platform, language, protocol etc. 



· For example, it does not represent whether it is defined using CORBA IDL or a XML schema



Not all things (objects) in the information model will result in implementation forms



· For example an information model view may be specified for the purpose of communication across management interfaces. However, not all things (objects, attributes, relationships) in that model will be visible across a management interface. 



· The things to be encoded in an implementation form will be identified in the information model 


3.2.2
data model: A data model is an encoded form of relevant parts of the information model for a specific platform, language and/or protocol, i.e. this is an implementation view



· A data model adds no problem space specific properties, it only applies encoding and augments the information model with encoding directives



· The relevant parts to be encoded for a specific application will be identified in the information model



A single information model may give rise to one or more data models. 



· Data models are typically designed with respect to the characteristics of the platform, language or protocol.



· For example, an information model may be represented via a data model defined in CORBA IDL and also a data model defined using a XML schema. 


4
Abbreviations



ABE
Aggregate Business Entity



eTOM
Enhanced Telecom Operations Map 


MISM
Management Interface Specification Methodology (see M.3020)


QoS
Quality of Service



SID
Shared Information and Data Model



SLA
Service Level Agreement



UML
Unified Modelling Language



VPN
Virtual Private Network



5
Conventions



SID is described using UML [OMG UML] as described in Appendix III.



An analysis pattern describes a problem which occurs over and over again, and describes the core of the solution to that problem. Key analysis patterns that have been applied for the modelling of SID are described in Appendix I.


6
SID introduction



6.1
SID as an Information Model



6.1.1
What it is



A common information model will streamline the processes associated with information exchange, both within an Enterprise and between the Enterprise and its external stakeholders.


Having a standard information model provides the following benefits:



· it allows for simplification of information management, by providing a common terminology and reducing unnecessary variation



· it allows for unification of information both within an enterprise and between enterprises



· it provides a bridge between the business and Information Technology groups by providing definitions that are understandable by the business, but are rigorous enough to be used for software development



These benefits then enable business benefits relating to cost, quality, timeliness and adaptability of enterprise operations, allowing an enterprise to focus on value creation for their customers.



An information model should model fundamental concepts and not be affected by minor business environment changes like organization restructures.



The information model should be an enabler of change (new Products, Processes and ways of doing business), not a blocker to progress.



An information model (as opposed to a data model) is an abstraction and only provides a high level view of things of interest to the business. It aids understanding the scope and breadth of the business, rather than the depth.



An Information Model is a way of representing and structuring information that has advantages over other common artifacts, as described in Table 1.



Table 1 – Information Model comparison to other artifacts



			Artefact


			Artefact Limitations


			Information Model advantage





			Glossary


			Hard to understand how the concepts relate


			An information Model links concepts together and provides a visual overview.





			Descriptive document


			Often rambling & inconsistent with overlapping terminologies used


			An information model is more precise, using the power of UML to ensure that the information is represented in a consistent manner





			Database model or source code


			Too detailed to get a feel of the big picture. Hard to match to business requirements. Hard to convert from a particular language / platform / environment.


			A database model is a solution, but it may not map to your problem. A business is likely to have many database models and these need to be understood against a common view of the business (e.g. for EAI integration, Business Intelligence etc.). The SID documents a unifying view: the basis for decisions, not just the results.








There are many views as to what an Information Model is and does. For the SID, the initial work has focused on creating a conceptual or analysis model, (also known as a domain model ‎[9]

 REF _Ref175326867 \r \h 
‎[10] or a semantic model ‎[21]). The model is a representation of real world objects in which there is interest from the business.



An analysis model includes:



· things in which the business is interested (domain entities)



· how they are related to one another (associations)



· key details about those things which help to define them unambiguously (domain-level attributes)



An information model is useful:



· as a starting point for internal modeling work, applications and messages between software components or database schemas



· to help in defining a common business terminology, e.g. for integration activities



· to help in business transformation programs



· to help in understanding business concepts and their relationships



· as a source of inspiration - for a new view on traditional practices



6.1.2
What it is not



An information model – and SID – is not:



· a database model



· a definition of how software will be written



· an implementation of software classes



· a software API (Application Programming Interface)



· a set of component messaging definitions



The analysis model will, however, provide business definitions that should be a major input to the definition of the above items.



The SID analysis model is not:



· a definition of software classes



· enough to do an implementation on its own



· a definition of platforms, protocols, software languages or software products to be used for developing software components



The SID is not a “magic bullet” but should be seen as a key component of an integrated information architecture (model framework + methodology) within an overall enterprise architecture.



Other parts of an Information Architecture are typically:



· Information Policy – directs information management within a business



· Communication Policy – information maintenance and publishing standards (model downloads, data glossary/dictionary definitions, interface definitions, data translations etc)



· Governance Processes – managing separate component models within the overarching framework principles including interface design; managing data definitions within process design; managing data definition within applications design.



To achieve maximum business benefits, businesses need to consider how to integrate use of the SID into their existing processes and procedures, especially those relating to IT definition & development.


6.2 Document structure



The SID is organized in a number of Addendums. The following documents are normative parts of this Recommendation.



			Reference


			Title


			Included Aggregate Business Entities





			GB922 


[TMF GB922]


			Business View Concepts, Principles, and Domains describing the organizing structure of the SID Business View shared information/data, the relationship to other TMF deliverables, and views of the contents of the model.  


			





			GB922 Addendum 3 


[TMF GB922A3]


			Product


			Product Specification, Product Offering, Product, Product Offering Price





			GB922 Addendum 4SO


[TMF GB922A4SO]


			Service


			Service Specification, Service








NOTE: Only the Service and Product ABEs [TMF GB922A3] [TMF GB922A4SO] are normatively referenced by this Recommendation. The complete set of ABEs can be found in Appendix II.



The SID Addenda use a mixture of descriptive text, UML diagrams and tables which formally define the entities and attributes. This provides concise & precise definitions with background reasoning and explanations.



6.3
Relationship with other Recommendations



6.3.1 
Relationship with M.3020



The Management Interface Specification Methodology (MISM) defined by Rec. M.3020 [ITU-T M.3020] specifies a three-phase process with features that allow traceability across the three phases. The three phases apply industry-accepted techniques using object oriented analysis and design principles. The three phases are requirements, analysis and design.



The requirements and analysis phases produce UML specifications. The Design phase uses Network Management Paradigm specific notation. The outputs of the 3 phases are:



· Requirements phase – Requirements.



· Analysis phase – Implementation independent specification.



· Design phase – Technology specific specification.



The SID as a conceptual model is an implementation independent specification. Given the historic background, the SID has not been developed based on the methodology of Rec. M.3020, but the result maps well to the outcome of the analysis phase. A distinction between the SID and Rec. M.3020 is that the SID is limited to the conceptual information model and without the interface (operations and notifications) aspects also covered by Rec. M.3020. However, SID can be used as an input to the specification of concrete interfaces based on the methodology. 



6.3.2 
Relationship with eTOM (M.3050)



The SID and eTOM [ITU-T M.3050] model the same subject matter from different points of view. The eTOM focuses on the business processes; the dynamic aspects of the business.



The SID analysis model focuses on the static aspects of the business; the things that the business processes act on, their characteristics and relationships.



The SID analysis model is organized using the SID Framework. 



The top level of grouping, called a SID domain, aligns with the eTOM level 0 definitions of:



· Market / Sales



· Product



· Customer



· Service



· Resource



· Supplier / Partner



The framework also represents Common Business Entities (e.g. Party, Location, Policy) and has a placeholder domain for Enterprise entities which have not yet been fully defined (e.g. Financials).



The SID Framework is extensively documented in the main GB922 document [TMF GB922] with an overview given in section 7.



6.3.3 
Relationship with M.3100



Rec. M.3100 [ITU-T M.3100] is a generic information model focused on modelling of equipment and network resources. M.3100 is structured into fragments:



· Network fragment



· Managed element fragment



· Physical equipment fragment



· Logical equipment fragment



· Termination point fragment – Network element view



· Termination point fragment – Network view



· Topology and connectivity fragment – Network view



· Telemetry fragment



· Transmission fragment



· Cross-connection fragment



· Functional area fragment



The products and service domains defined by SID can be considered as complements to the current content of Rec. M.3100, i.e. there is no direct overlap between the two models.



The current Rec. M.3100 is based on the GDMO notation. As a result, M.3100 can be considered a data model (see definitions). GDMO is a flexible notation that need not be supported by CMIP. The result is that M.3100 today is a combination of an information model (the conceptual aspects) and a specific data model for use with CMIP.



6.3.4 
Relationship with M.1400



The M.1400 series Recommendations focus on specification of the terminology and grammar as perceived by the end users.  The specification requirements may include requirements to support end-user interaction at their human-computer interfaces. 


A detailed description of the relationship and differences can be found in Appendix V.


7
SID Framework



This chapter describes the SID Framework that is used to organize the SID model.  The SID framework provides a high-level view into the SID entities as well as providing an organizing structure in which the SID business entities reside.  Additional details can be found in [TMF GB922].



Figure 1 below shows how the domains contained within the SID Framework align with eTOM level one domains/concepts.  Whether taking a process or information perspective, it is important to be viewing the same set of concepts.  The alignment is also a necessary enabler when mapping eTOM processes to SID business entities.
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Figure 1 - eTOM/SID Concepts/Domains



7.1
SID Framework – Level 1 ABEs






Figure 2
 shows the SID Framework.  The framework depicts the domains and level 1 aggregate business entities (ABE) contained within each domain.  
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Figure 2 – SID Business View Framework



As the development of the SID model has progresed, subsequent levels of ABEs have been identified.  



7.2
ABE Categorization


The ABE content and structure within each domain should be consistent.  To ensure this, each ABE is aligned with a categorization pattern as described below.  The pattern can also be used to confirm the completeness of each domain’s ABE.



ABE categories include:



· Strategy and Plan



· Managed Entity



· Managed Entity Specification – A description of a ManagedEntity that might allow it to be built.



· Interaction – A communication with a ManagedEntity. This is a type of BusinessInteraction.



· Configuration – The internal structure of a ManagedEntity.



· Performance – The measure of ManagedEntity quality.



· Test – A means of interrogating a ManagedEntity in order to understand its state(s).



· Trouble – A problem associated with a ManagedEntity. Alarms, Outages and Faults are examples



· Price – The cost of a ManagedEntity.



· Usage – A period of time during which a ManagedEntity is in use.



Note:  ABEs in Market/Sales and Common Business Domains have not yet been categorized.



8
Product Domain



This chapter is an introduction to the Product Domain; detailed specifications can be found in [TMF GB922A3]. 



The Product Domain is concerned with the lifecycle of products and information and contract operations related to products’ lifecycle. The Domain contains Aggregate Business Entities that deal with the strategic portfolio plans, products offered, product performance, product usage statistics, as well as the product instances delivered to a customer.



			Product ABEs


			Primary Vertical eTOM Process Groupings


			Primary eTOM Level 2 Processes


			Secondary eTOM Level 2 Processes





			Strategic Product Portfolio Plan



Is concerned with the plans of the product port​folio, which product offerings to make available to each market segment and the plans to deve​lopment and deploy product offerings, as well as retirement of products.


			M&OM – SC


			Product & Offer Portfolio Planning


			Market Strategy & Policy





			


			


			


			Product & Offer Development & Retirement





			Product Specification



Defines the functionality and characteristics of product offerings made available to the market.


			M&OM – PLM


			Product & Offer Development & Retirement


			Product & Offer Capability Delivery





			


			


			


			Service Configuration & Activation





			


			


			


			SM&O Support & Readiness





			Product Offering



Represents tangible and intangible goods and services made available for a certain price to the market in the form of product catalogs.  This ABE is also responsible for targeting market segments based on the appropriate market strategy.


			M&OM – PLM


			Product & Offer Development & Retirement


			Marketing Fulfillment Response





			


			


			


			Product Marketing Communications & Promotion





			


			


			


			Product & Offer Capability Delivery





			


			


			


			Selling





			


			


			


			Order Handling





			Product


Represents an instance of a product offering subscribed to by a party, such as a customer, the place where the product is in use, as well as configuration characteristics, such as assigned telephone numbers and internet addresses.  The Product ABE also tracks the services and/or resources through which the product is realized.


			CRM – F


			Order Handling 


			Selling





			


			


			


			Service Configuration & Activation





			


			


			


			Problem Handling





			


			


			


			Customer QoS/SLA Management





			


			


			


			Billing & Collections Management





			


			


			


			Service Problem Management





			


			


			


			Service Quality Management





			


			


			


			Service & Specific Instance Rating





			


			


			


			SM&O Support & Readiness





			Product Usage Statistic



Represents usage trends of products associated with various demographics, such as market segment.


			CRM – OSR


			CRM Support & Readiness


			Product & Offer Development & Retirement





			


			


			


			Problem Handling





			


			


			


			Customer QoS/SLA Management





			


			


			


			Enterprise Performance Assessment





			Product Performance 



The Product Performance ABE handles product performance goals, the results of end-to-end product performance assessments, and the comparison of assessments against goals.  The results may include the identification of potential capacity issues.


			CRM – OSR


			CRM Support & Readiness


			Product & Offer Development & Retirement





			


			


			


			Customer QoS/SLA Management





			


			


			


			Service Quality Management





			


			


			


			Resource Performance Management





			


			


			


			Enterprise Performance Assessment








9
Service Domain



This chapter is an introduction to the Service Domain; detailed specifications can be found in [TMF GB922A4SO]. 



The Service Domain consists of a set of layered ABEs that are used to manage the definition, development, and operational aspects of Services provided by a management system. Entities in this domain support various eTOM processes that deal with the definition, development and management of services offered by an enterprise. This includes agreement on Service levels to be offered, deployment and configuration of Services, management of problems in Service installation, deployment, usage, or performance, quality analysis, and rating. Finally, this domain also includes entities to perform planning for future offerings, service enhancement or retirement, and capacity.



			Service ABEs


			Primary Vertical eTOM Process Groupings


			Primary eTOM Level 2 Processes


			Secondary eTOM Level 2 Processes





			Service Specification



The Service Specification ABE contains entities that define the invariant characteristics and behavior of both types of Service entities. This enables multiple instances to be derived from a single specification entity. In this derivation, each instance will use the invariant characteristics and behavior defined in its associated template.



Entities in this ABE focus on adherence to standards, distinguishing features of a Service, dependencies (both physical and logical, as well as on other services), quality, and cost. In general, entities in this ABE enable Services to be bound to Products and run using Resources.


			SD&M – PLM


			Service Development & Retirement


			Service Capability Delivery





			


			


			


			Service Configuration & Activation





			


			


			


			Service Problem Management





			


			


			


			Service Quality Management





			


			


			


			Service & Specific Instance Rating





			


			


			


			SM&O Support & Readiness





			Service



The Service ABE contains entities that are used to represent both customer-facing and resource-facing types of services. Entities in this ABE provide different views to examine, analyze, configure, monitor and repair Services of all types. Entities in this ABE are derived from Service Specification entities.


			SM&O – F


			Service Configuration & Activation


			Service Capability Delivery





			


			


			


			Service Problem Management





			


			


			


			Service Development & Retirement





			


			


			


			SM&O Support & Readiness





			


			


			


			Service Quality Management





			


			


			


			Service & Specific Instance Rating





			Service Applications



The Service Applications ABE contains entities that define different types of Services implemented as applications. There are at least three different types of entities in this domain, which form a hierarchy of applications. The simplest is a coordinated set of Service Mechanisms, such as the ability to fine-tune QoS. The next level of application is a type of transport, such as a VPN, that uses one or more Service Mechanisms to provide basic functionality to a PartyRole. The highest level of application is a management application that uses Transport(s) and Mechanisms to provide an end-to-end manageable application, such as distance learning or VoIP.


			SM&O – F


			Service Configuration & Activation


			Service Problem Management





			


			


			


			Service Capability Delivery





			


			


			


			Service Development & Retirement





			


			


			


			Service Quality Management





			


			


			


			Service & Specific Instance Rating





			Service Configuration



The Service Configuration ABE contains entities that are used to represent and manage configurations of CustomerFacingService and ResourceFacingService entities. This set of entities also provides details on how the configuration of each of these types of Services can be changed. The entities in this ABE depend on entities in the Resource Domain, which provide the physical and logical infrastructure for implementing a Service. They all define dependencies between a higher-level Service and any sub-Services that are used by the higher-level Service.


			SM&O – F


			Service Configuration & Activation


			Service Capability Delivery





			


			


			


			SM&O Support & Readiness





			


			


			


			Resource Provisioning





			Service Performance



The Service Performance ABE collects, correlates, consolidates, and validates various performance statistics and other operational characteristics of customer and resource facing service entities. It provides a set of entities that can monitor and report on performance. Each of these entities also conducts network performance assessment against planned goals, performs various aspects of trend analysis, including error rate and cause analysis and Service degradation.



Entities in this ABE also manage the traffic generated by a Service, as well as traffic trend analysis. This is important for newer technologies that separate data, control and management functions for a given Service.


			SM&O – A


			Service Quality Management


			Service Problem Management





			


			


			


			SM&O Support & Readiness





			


			


			


			Service Development & Retirement





			


			


			


			Resource Performance Management





			Service Test



The Service Test ABE contains entities that are used to test customer and resource facing service entities. These entities are usually invoked during installation, as a part of trouble diagnosis, or after trouble repair has been completed.


			SM&O – F


			Service Configuration & Activation


			Service Problem Management





			


			


			


			Service Quality Management





			Service Trouble



The Service Trouble ABE manages faults, alarms, and outages from a Service point-of-view. This is then correlated to trouble tickets, regardless of whether the cause is physical or logical.



Other entities in this ABE are used to direct the recovery from each of these three types of problems. They provide the ability to associate Resource faults and alarms to degradation and outages of Services that run on those Resources. These functions are independent of the Resources and technologies used to build the Service.



A third set of entities in this ABE is used to differentiate between customer-reported problems and network-induced problems.


			SM&O – A


			Service Problem Management


			SM&O Support & Readiness





			


			


			


			Problem Handling





			


			


			


			Service Quality Management





			


			


			


			Resource Trouble Management





			Service Usage



The Service Usage ABE collects Service consumption data, and generates Service usage records, for use by other business entities. The entities in this ABE provide physical, logical, and network usage information.


			SM&O – B


			Service & Specific Instance Rating


			Resource Data Collection & Processing





			


			


			


			Service Quality Management





			


			


			


			Service Development & Retirement





			Service Strategy & Plan



The Service Strategy and Plan ABE contains entities that are used to address the need for enhanced or new Services, as well as the retirement of existing Services, by the enterprise. These entities have a strong dependency to both entities in the Resource and Product domains. Resulting efforts, such as deciding what Resources to use to host a Service, or what Services are used to support new Product Specifications, are also supported, as are service demand forecasts.


			SD&M – SC


			Service Strategy & Planning


			Product & Offer Portfolio Planning





			


			


			


			Service Capability Delivery 





			


			


			


			Service Development & Retirement





			


			


			


			Resource Strategy & Planning








Appendix I

Analysis Patterns Used in SID



Note – The content of this Appendix is based on the SID primer ‎[27].



This appendix introduces patterns that have emerged as we modelled the eTOM processes in the SID analysis model. We use these patterns to improve the quality of the SID model, in particular the coupling & cohesion ‎[25].



Since the primary focus of this primer is not on patterns, only a brief overview will be given and a reference given to more detailed definitions.



A pattern can be described as follows ‎[24]:



”Each pattern describes a problem which occurs over and over again in our environment, and then describes the core of the solution to that problem, in such a way that you can use this solution a million times over, without ever doing it the same way twice”


I.1
Specification



The Specification pattern ‎[10] is used in the SID when:



“There needs to be a description about an item or service, independent of the current existence of any examples of those items or services”.



The Specification Entity doesn’t represent a concept or thing, but information about a concept or thing. Specification Entities are found in business concepts such as catalogs, manufacturing specifications, recipes and other documentation that relates to types of things rather than individual instances.



This pattern is used in the SID Product Addendum (Product & ProductSpecification Entities) and most other SID addenda.
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Figure I.1 – Specification Pattern



I.2
Abstract Superclass



We use the Abstract Superclass pattern ‎[20] to add superclass Entities to allow us to group similar Entities together. We make the parent Entity abstract, to show that it will not occur in the real world, but is a modeling construct.



The Abstract Superclass pattern helps make the SID more general and easier to extend. This pattern helps us improve the modularity (coupling & cohesion ‎[25]) of the SID model.



This pattern is used extensively in the SID (e.g. the Party Entity is an Abstract Superclass of the Individual Entity and the Organization Entity).
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Figure I.2 – Abstract Superclass Pattern



We will now go through a simple example of how the abstract entity pattern can be used to improve a model.



We may be asked to model a piece of business information “We sell bookshelves, chairs and desks to charities, individuals, companies and government departments”. If we just model this directly then we will produce a model that will be complex and hard to extend.
If we add two new abstract entities, we can now say “We sell furniture to BusinessParties”. The new concepts show a more fundamental understanding of the business. Note that Furniture is a placeholder for the “Concrete Entities” Chair, Desk & Bookshelf. Furniture is abstract because when we sell something to a particular customer we don’t say “I just sold a furniture to John Brown”, instead we use one of the specific (concrete) entities.
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Figure I.3 – Abstract Superclass Pattern Example



I.3
Composite



The Composite pattern ‎[16] is usually thought of as a design pattern ‎[19]:



“Assemble objects into tree structures. COMPOSITE simplifies clients by letting them treat individual objects and assemblies of objects uniformly.”



In the SID, we use the Composite pattern when there is a business concept where a single thing or a collection of those things can be used interchangeably. For example, in a warehouse the concept of a “stock item” may include parts, sub-assemblies and complete items.



This pattern is used extensively in the SID (e.g. Party, Individual & Organization Entities).
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Figure I.4 – Composite Pattern



Note that when we form composites of physical things, these often form tree structures. Composites of logical things and composites of specifications often form directed acyclic graphs. In effect this is just common sense. If I have a specific hard drive, it can only be plugged into a single computer at a time. A type of hard drive, however, may be able to be plugged into many different types of computers (PCs, Macintoshes, Sun Workstations etc.).



I.4
Role Entity



The Role Entity pattern ‎[23] allows us to represent behavior with respect to a given context, e.g. “a person who is a witness in the context of a legal trial”.
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Figure I.5 – Role Entity Pattern



Use of roles is a fundamental pattern that helps us simplify a model, and make it more closely represent the real world.



Intrinsic attributes are those that a thing always has. Contextual attributes are those that relate to a thing in certain situations.



When modeling a thing, ask yourself if it has different behaviors in different circumstances i.e how it is being used, not just what it is. If so, the role pattern may be useful.



Representing the concept and its roles using two Entities makes the SID model more robust to change and reduces duplication.



I.5
Temporal State Entity



We use the Temporal State Entity pattern ‎[16]when we wish to be able to show the states of an entity, the attributes for each state and the temporal or lifecycle aspects of an Entity. An Entity’s state will change over time and we may wish to keep only the current state or a complete history, depending on the business requirements.



Separating the characteristics that we need to monitor over time into a separate entity allows us to show this more clearly than if it was shown as attributes in the entity.



Note that this pattern looks similar to the “Role Entity” pattern but represents a different concept.



The articles “Patterns for things that change with time” on Martin Fowler’s ‎[9] web site give a good understanding of time related issues and are well worth reading.
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Figure I.6 – Temporal State Entity Pattern



I.6
Self Relationship



The Self Relationship pattern is ‎[15] used when an instance of an entity may have a relationship to other instances of the same entity. For instance, a family tree could be formed by linking individuals to their parents.



This pattern is used in the SID Project analysis model (e.g. Project Element Entity).



Table I.1 – Self Relationship Types


			Relationship Type



			Description





			Dependency


			This is where the two Entities have some starting or finishing dependency,. E.g. Activity 2 cannot start until Activity 1 is complete





			


			





			Succession


			This is where one or more Entities are replaced by one or more other Entities. This is an abstract relationship and one of the concrete types listed below must be used.





			  Substitution


			This is a one for one replacement. e.g. Activity 1 is no longer valid and has been replaced by Activity 1A





			    Division


			This is a one for many replacement. e.g. Activity 1 is no longer valid and has been replaced by Activities 1A, 1B and 1C





			    Fusion


			This is a many for one replacement. e.g. Activities 1A, 1B and 1C are no longer valid and have been replaced by Activity 1Z








Note how the model uses an association entity, allowing us to define attributes for the association.
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Figure I.7 – Self Relationship Pattern



I.7
Entity Specification Characteristic/Entity Characteristic



When constructing any model, it is almost impossible to discover all the possible attributes, such as configurable and/or static properties and features, which characterize a business entity.  Even if all the attributes can be found when the model is constructed, additional attributes will be found as a model is extended.  Additionally, certain attributes characterize different types of business entities, represented by entity specifications in the SID.



For example, an instance of a mobile device product specification may be characterized by configurable color and static size, while Hi-Speed Internet is characterized by configurable bandwidth.  The EntitySpecificationCharacteristic/EntityCharacteristic pattern provides this type of extensibility and characterization for different instances of specifications and their related entity instances. The pattern is shown in Figure I.8.
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Figure I.8 – Entity Specification Characteristic/Entity Characteristic Pattern



In this pattern, instances of EntitySpecCharacteristic represent the various features/properties specific to an instance of an EntitySpecification.  For example, one characteristic may be the title and start time for a video on demand (VoD) product offering.  Instances of EntitySpecCharacteristicValue represent the values that features/properties can take on.  For example, the titles of the VoD can be SuperMan I, SuperMan II, Mission Impossible I, and so forth.  



Both EntitySpecCharacteristics and EntitySpecCharacteristicValues can be shared by multiple EntitySpecifications.  That is the reason for the 0,n – 0,n association.  For example, color may be an option for many types of mobile devices.  The association between EntitySpecCharacteristicValue and EntitySpecification exists because there may be a subset of all colors available for a particular instance of an EntitySpecification.  For example, the entire set of colors may be red, green, blue, black, and silver, but for a particular instance of a mobile device, the color options may be limited to red, black, and silver.  Other features/properties, such as the start time for a VoD are not constrained by a finite set of values and therefore would not have associated instances of EntitySpecCharacteristicValue.



When an instance of an Entity described by an instance of an EntitySpecification is created instances of EntityCharacteristic are created based on the EntitySpecCharacteristic.  For example, when an instance of VoD is created a title selection is made, such as SuperMan II, and the start time is specified for the VoD, such as 12AM on the 21st.



Some features/properties are configurable, while others are not.  For example, the title and start time are configuration for VoD.  For other instances of EntitySpecification a property, such as weight may not be configurable.  In this case there may not be an instance of EntityCharacteristic an entity.



The next two figures show the use of this pattern within the Product Specification ABE. Figure I.9 shows the use of the entity specification component of the pattern.  Figure I.10 shows the use of the entity component of the pattern.
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Figure I.9 – Product Spec Characteristic
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Figure I.10 – Product Spec Characteristic and Product Characteristic



Alternatives to this pattern do exist.  For example, entities, such as Hi-Speed Internet, can be explicitly added to the model.  These alternatives along with their pros and cons are described in the next chapter.



Appendix II
SID document structure



The complete set of SID specifications is listed in Table II.1.



Table II.1 – SID document structure


			Reference


			Title


			Included Aggregate Business Entities





			GB922 [TMF GB922]


			Business View Concepts, Principles, and Domains describing the organizing structure of the SID Business View shared information/data, the relationship to other TMF deliverables, and views of the contents of the model.  


			





			GB922 Addendum 3 


[TMF GB922A3]


			Product


			Product Specification, Product Offering, Product, Product Offering Price





			GB922 Addendum 4SO 


[TMF GB922A4SO]


			Service


			Service Specification, Service





			





			GB922 Addendum 4-QoS


			Service Quality of Service


			Quality of Service





			GB922 Addendum 5PR


			Physical Resource


			Physical Resource





			GB922 Addendum 5LR


			Logical Resource


			Logical Resource





			GB922 Addendum 1P


			Party


			Party





			GB922 Addendum 1L


			Location


			Location





			GB922 Addendum 1BI


			Business Interaction


			Business Interaction





			GB922 Addendum 1A


			Agreement (including Service Level Agreement)


			Agreement





			GB922 Addendum 1BT


			Base Types


			Base Types





			GB922 Addendum 1T


			Calendar


			Calendar





			GB922 Addendum 1J


			Project


			Project





			GB922 Addendum 1POL


			Policy


			Policy





			GB922 Addendum 1R


			Root Business Entities


			Root Business Entities





			GB922 Addendum 2


			Customer


			Customer, Customer Order, Customer SLA








SID can be applied in parts, i.e. there is no need to implement all domains in order to make use of SID. As an example, the Location domain is referenced by the Product and Service domains, but other means of supporting address requirements are also allowed.



Appendix III
SID use of UML



III.1
UML Overview



The Unified Modeling Language (UML) is a standard language for specifying, visualizing, constructing, and documenting the artifacts of software systems, as well as for business modeling and other non-software systems. The UML represents a collection of best engineering practices that have proven successful in the modeling of large and complex systems. The UML is a very important part of developing object oriented software and the software development process. The UML uses mostly graphical notations to express the design of software projects. Using the UML helps project teams communicate, explore potential designs, and validate the architectural design of the software.



III.2
Goals of UML



The primary goals in the design of the UML were:



· Provide users with a ready-to-use, expressive visual modeling language so they can develop and exchange meaningful models



· Provide extensibility and specialization mechanisms to extend the core concepts



· Be independent of particular programming languages and development processes



· Provide a formal basis for understanding the modeling language



· Encourage the growth of the OO tools market



· Support higher-level development concepts such as collaborations, frameworks, patterns and components



· Integrate best practices



III.3
Why Use UML?


As the strategic value of software increases for many companies, the industry looks for techniques to automate the production of software and to improve quality and reduce cost and time-to-market. These techniques include component technology, visual programming, patterns and frameworks. Businesses also seek techniques to manage the complexity of systems as they increase in scope and scale. In particular, they recognize the need to solve recurring architectural problems, such as physical distribution, concurrency, replication, security, load balancing and fault tolerance. Additionally, the development for the World Wide Web, while making some things simpler, has exacerbated these architectural problems. The Unified Modeling Language (UML) was designed to respond to these needs.



III.4
UML Diagrams



The underlying premise of UML is that no one diagram can capture the different elements of a system in its entirety. Hence, UML is made up of nine diagrams that can be used to model a system at different points of time in the software life cycle of a system. The nine UML diagrams are:



Use case diagram: The use case diagram is used to identify the primary elements and processes that form the system. The primary elements are termed as "actors" and the processes are called "use cases." The use case diagram shows which actors interact with each use case. 



Class diagram: The class diagram is used to refine the use case diagram and define a detailed design of the system. The class diagram classifies the actors defined in the use case diagram into a set of interrelated classes. The relationship or association between the classes can be either an "is-a" or "has-a" relationship. Each class in the class diagram may be capable of providing certain functionalities. These functionalities provided by the class are termed "methods" of the class. Apart from this, each class may have certain "attributes" that uniquely identify the class. 



Object diagram: The object diagram is a special kind of class diagram. An object is an instance of a class. This essentially means that an object represents the state of a class at a given point of time while the system is running. The object diagram captures the state of different classes in the system and their relationships or associations at a given point of time. 



State diagram: A state diagram, as the name suggests, represents the different states that objects in the system undergo during their life cycle. Objects in the system change states in response to events. In addition to this, a state diagram also captures the transition of the object's state from an initial state to a final state in response to events affecting the system. 



Activity diagram: The process flows in the system are captured in the activity diagram. Similar to a state diagram, an activity diagram also consists of activities, actions, transitions, initial and final states, and guard conditions. 



Sequence diagram: A sequence diagram represents the interaction between different objects in the system. The important aspect of a sequence diagram is that it is time-ordered. This means that the exact sequence of the interactions between the objects is represented step by step. Different objects in the sequence diagram interact with each other by passing "messages". 



Collaboration diagram: A collaboration diagram groups together the interactions between different objects. The interactions are listed as numbered interactions that help to trace the sequence of the interactions. The collaboration diagram helps to identify all the possible interactions that each object has with other objects. 



Component diagram: The component diagram represents the high-level parts that make up the system. This diagram depicts, at a high level, what components form part of the system and how they are interrelated. A component diagram depicts the components culled after the system has undergone the development or construction phase. 



Deployment diagram: The deployment diagram captures the configuration of the runtime elements of the application. This diagram is by far most useful when a system is built and ready to be deployed. 



III.5
UML Diagram Classification—Static, Dynamic, and Implementation


A software system can be said to have two distinct characteristics: a structural, "static" part and a behavioral, "dynamic" part. In addition to these two characteristics, an additional characteristic that a software system possesses is related to implementation:



Static: The static characteristic of a system is essentially the structural aspect of the system. The static characteristics define what parts the system is made up of. 



Dynamic: The behavioral features of a system; for example, the ways a system behaves in response to certain events or actions are the dynamic characteristics of a system. 



Implementation: The implementation characteristic of a system is an entirely new feature that describes the different elements required for deploying a system. 



The UML diagrams that fall under each of these categories are:



· Static 



· Use case diagram 



· Class diagram



· Dynamic 



· Object diagram 



· State diagram 



· Activity diagram 



· Sequence diagram 



· Collaboration diagram



· Implementation 



· Component diagram 



· Deployment diagram



Appendix IV
SID and the NGOSS Views



NGOSS’ approach to developing the SID in support of business applications can be characterized by NGOSS’ four views as shown in Figure IV.1.  Each view exposes the aspects of the SID required to make decisions at various stages of the SID’s development lifecycle.



The information models of the SID are limited to the Business View, but can be transformed into systems views and implementation views. The SID remains at the conceptual level.
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Figure IV.1 – NGOSS Views


Development progresses from one view to the next.  Each view has a different focus on a common set of SID artifacts that evolve from one view to the next.



The business view describes the conceptual, or logical, design of an information architecture from the business perspective.  The system view adds behavioral aspects to the conceptual design beginning to define how the entities within an ABE function together as a unit.  The implementation view describes the actual implementation of the information architecture in the form of a database definition or API interfaces.  The deployment view describes the roll out of the information architecture as a functioning data base or functioning APIs.



IV.1
The SID Lifecycle



The focus of the SID’s development in the business view is on the discovery of business entities, their associations with other business entities, attributes that describe the entities, and types of entities.



For example, suppose there is a requirement to develop an application that supports an enterprise’s Product Catalog.  This is the first step in gathering information requirements.  At this point a Product Catalog may be an Aggregate Business Entity (ABE) or a single entity.  By defining Product Catalog more aspects of its makeup can be ascertained.  The definition of a Product Catalog is “A list of ProductOfferings for sale, with prices and illustrations, for example in book form or on the web.  ProductCatalogs can be used by Customers during a self-care ordering process and may be used across one or more DistributionChannels”.  From this definition an initial model for Product Catalog can be constructed as shown in Figure IV.2.
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Figure IV.2 – Initial Product Catalog Model (example)


Additional requirements gathered specified that the Product Catalog is particular to one or more geographical areas and to one or more sales channels.  When building the model, the SID EntitySpecification/Entity pattern was employed resulting in a specification for the ProductCatalog as shown in Figure IV.2.  Based on this model, it is assumed that ProductCatalog represents a cohesive collection of business entities.  Therefore, it is classified as a second level ABE within the Product Offering ABE within the SID business view.  This example also shows how an ABE can be identified using a bottom-up discovery process, as initially it was not known whether ProductCatalog was an entity or an ABE.



As development progresses, system view characteristics are discovered that further described the Product Catalog ABE.  Figure IV.3 shows several examples of system view characteristics, including  the introduction of the ProdCatalogProdOffer association class and the operations on the ProductCatalog and ProdCatalogProdOffer entites
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Figure IV.3 – Product Catalog System View (example)


Once the system view is stabilized, definition of the implementation view commences.  This view is the purview of other NGOSS teams, such as Multi-Technology Operations System Interfaces (MTOSI), and other TM Forum technical teams, such as the OSS through Java.  The implementation view, as shown in Figure IV.3, represents the beginning of the physical implementation of the SID information model.  
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Figure IV.3 – Product Catalog Implementation View (example)


IV.2
SID Logical and Physical Perspective



While the four NGOSS views are important in understanding the development of the SID model, the separation of the SID between a logical perspective and a physical perspective is crucial to implementing the SID.  The reason is that multiple physical implementations of the SID can be derived either manually or automatically from a single logical model.  This separation is shown in Figure IV.4. 
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Figure IV.4 – SID Logical and Physical Perspectives


At some point during the development of the SID logical perspective implementation specific modifications may be made or not made depending on how close a SID modeler wants to keep to a pure logical perspective.  These changes may also be made during the initial development of the implementation view. The last chapter of this book contains a section on morphing the SID logical perspective to a physical perspective.



Appendix V
Positioning SID to the M.1400 series Recommendations



Since the initial SID submission includes the SID Service and Product addenda, it is considered necessary to “position” this submission relative to ITU-T Rec. M.1402 (2007), Formalization of data for service management, in particular, and to the M.1400 series Recommendations in general.  In providing such a positioning function, this appendix explains, at a high level, the relationship of the SID, as a conceptual information model, to the external terminology schemas of the M.1400 series Recommendations.



In terms of Rec. M.3020 Appendix III Comparison with Rec. Z.601, the requirements underlying a conceptual information model and the requirements underlying an external terminology schema fall into two classes, business requirements and specification requirements.  SID, as a common information framework, is a member of the first class.  As such, the SID model is organized into a taxonomy, or classification of business entities at various levels and associations between these.  The scope of the SID business view is to cover a large portion of the information needs of a service provider that can be used as a reference for data that must be shared in implementing eTOM processes. According to Rec. Z.601 Data Architecture of one software system, the SID model would be an example of a concept schema to which multiple external terminology schemas could be mapped.


As a member of the specification class, the M.1400 series Recommendations focus on specification of the external terminology and grammar as perceived by the end users.  The specification requirements may include requirements to support end-user interaction at their human-computer interfaces. Some of these requirements may specify syntactical requirements to be supported over any management interface. Syntactical requirements correspond to External Terminology Schemata of the Data Architecture as described in Rec. Z.601.



External terminology schemas define identifiers, name spaces, name bindings and other data that are to be efficient in use for the end users. This may lead to new object classes and relationships between object classes as compared to a pure conceptual approach. Hence, conceptual definitions of the information to be conveyed by management interfaces are not sufficient, as data syntax requirements may lead to additions and modifications of the conceptual definitions. (Methods for design of efficient end user data are found in Rec. Z.352 Data oriented human-machine interface specification technique - Scope, approach and reference model.)



Given this high level distinction between conceptual models and external terminology schemas, and their different usages, it is not considered to be essential that the current SID model be harmonized with the M.1400 series Recommendations. There is evidence that an attempt to informally map Rec. M.1401 to the SID model revealed far more differences than similarities between the two, as one would expect of specifications developed in different environments for different purposes.  A true harmonization effort would require that the SID model be revised to include new object classes and relationships between object classes as specified in the M.1400 series Recommendations and vice versa.
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Annex F (informative):
Style Guide for XSD



This annex is the style guide for writing XSD statements for Interface IRP and NRM IRP. 



Editor's Note:
This annex is For Further Study.




Annex G (normative):
IOC Properties, Inheritance and Import



G.1
Property




The properties of an IOC (excluding Support IOC) are specified in terms of the following:




a) An IOC attribute(s) including its semantics and syntax, its legal value ranges and support qualifications. The IOC attributes are not restricted to Configuration Management but also include those related to, for example, 1) Performance Management (i.e., measurement types), 2) Trace Management and 3) Accounting Management.




b) The non-attribute-specific behaviour associated with an IOC (see Note 1).



NOTE 1:
As an example, the Link between MscServerFunction and CsMgwFunction is optional.  It is mandatory if the MscServerFunction instance belongs to one ManagedElement instance while the CsMgwFunction instance belongs to another ManagedElemnt instance.  This Link behaviour is a non-attribute-specific behaviour.  It is expected that this behaviour, like others, will be inherited.



c) An IOC relationship(s) with another IOC(s).




d) An IOC notification type(s) and their qualifications.




e) An IOC’s relation with its parents (see Note 2).  There are three mutually exclusive cases:




1) The IOC is abstract and no parents have yet been designated.




2) The IOC is abstract and all of the possible parent(s) have been designated and whether subclass IOCs can be designated as a root IOC.




3) The IOC is not abstract and all of the possible parent(s) have been designated and whether the IOC can be designated as a root IOC. 




An IOC instance is either a root IOC or it has one and only one parent. Only 3GPP SA5 may designate an IOC class as a potential root IOC. Currently, only SubNetwork, ManagedElement or MeContext IOCs are potential root IOCs.



NOTE 2:
The parent and child relation in this clause is the parent name-containing the child relation.




f) An IOC’s relation with its children.  There are three mutually exclusive cases:




1) An IOC shall not have any children (name-containment relation) IOCs.




2) An IOC can have children IOC(s). The maximum number of instances per children IOC can be specified.  An IOC may designate that vendor specific objects are not allowed as children IOCs.



3) An IOC can only have the specific children IOC(s) (or their subclasses).  The maximum number of instances per children IOC can be specified.  An IOC may designate that vendor specific objects are not allowed as children IOCs.



g) Whether An IOC can be instantiated or not (i.e., whether An IOC is an abstract IOC).




h) An attribute for naming purpose.




i) An optional attribute for holding IOC name.  An IOC name is unique among all 3GPP-defined IOCs and vendor-defined IOCs.  An IOC name must be unambiguous.  




Editor's Note:
No agreement on i) achieved yet.  This is FFS.]



G.2
Inheritance




An IOC (the subclass) inherits from another IOC (the superclass) in that the subclass shall have all the properties of the superclass.




The subclass can change the inherited support-qualification(s) from optional to mandatory but not vice versa.  The subclass can change the inherited support-qualification from conditional-optional to conditional-mandatory but not vice versa.




An IOC can be a superclass of many IOC(s).  A subclass cannot have more than one superclass.




The subclass can: 




a) Add (compared to those of its superclass) unique attributes including their behaviour, legal value ranges and support-qualifications.  Each additional attribute shall have its own unique attribute name (among all added and inherited attributes).




b) Add non-attribute behaviour on an IOC basis. This behaviour may not contradict inherited superclass behaviour.




c) Add relationship(s) with IOC(s).  Each additional relationship shall have its own unique name (among all added and inherited relations).




d) Add additional notification types and their qualifications.




e) Designate all of the possible parent(s) (and their subclasses) if the superclass has Property-e-1 such that an IOC will have Property-e-2 or Property-e-3.  Restrict possible parent(s) (and their subclasses) and/or remove the capability of the subclass from being a root IOC, if the superclass has Property-e-2 or Property-e-3.



f) Add children IOC(s) if the superclass has Property-f-2 such that an IOC will have Property-f-3.  Restrict the allowed children IOC(s) (or their subclasses) if the superclass has Property-f-3.




g) Specify whether an IOC can be instantiated or not (i.e. the IOC is an abstract IOC).



h) Restrict the legal value range of a superclass attribute that has a legal value range.



G.3
Import



NRM IRP specifications define IOCs.  To facilitate re-use of NRM IOC definitions among IRP specifications, an import mechanism is used by one NRM IRP (called the subject NRM IRP) specification to reuse IOC definition defined in another NRM IRP specification.  When the subject NRM IRP specification imports an IOC, it cannot change the imported IOC property.  If it requires changes to the imported IOC, it must use inheritance to define its own new class.  
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5.1
Management reference model and interfaces




5.1.1
Overview




Figure 1 illustrates the management reference model. It shows the Operations Systems interfacing with other systems.




The present document (and the rest of the 3GPP management detailed specifications) addresses the Operations System (function and architecture wise) and the interfaces to the other systems (information and protocol wise).




The present document does not address the definition of any of the systems, which the Operations System may interface to. The rest of the 3GPP specifications regarding management will not cover them either.




It is not the approach (nor it is possible) to re-define the complete management of all the technologies that might be used in the provision of a PLMN. However, it is the intention to identify and define what will be needed from the perspective of management.




A number of management interfaces in a PLMN are identified in figure 1, namely:




1)
between the Network Elements (NEs) and the Element Manager (EM) of a single PLMN Organisation;




2)
between the Element Manager (EM) and the Network Manager (NM) of a single PLMN Organisation;




NOTE:
In certain cases the Element Manager functionality may reside in the NE in which case this interface is directly from NE to Network Manager). These management interfaces are given the reference name Itf-N and are the primary target for standardization.




3)
between the Network Managers and the Enterprise Systems of a single PLMN Organisation;




4)
between the Network Managers (NMs) of a single PLMN Organisation;




4a) between the Domain Managers (DMs) of a single PLMN Organisation.




5)
between Enterprise Systems & Network Managers of different PLMN Organisations;




5a) between the Domain Managers (DMs) of different PLMN Organisations.




6)
between Network Elements (NEs). 




IRPs may be implemented at interfaces 2 to 5.



The present document identifies Type 1, Type 2 and Type 4 management interfaces.  The rest of the 3GPP management specifications focus on Type 2 and to a lesser extent on Type 1 management interfaces.  In addition, the rest of the 3GPP management specifications will not refer to Type 4 management interface.  Specific Type 2 protocols and information model that are applicable for use in Type 4 management interface are listed in Annex E.




The present document identifies Types 3, 5 & 5a management interfaces.  Detailed specification of these interfaces is For Further Study (FFS). 



The specification of the management interfaces of type 4 & 6 is beyond the scope of standardisation.




.
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Figure 1: Management reference model




5.1.2
Interfaces from Operations Systems to NEs (Type 1 & 2)




In some cases, the management interfaces to NEs have been defined bottom-up, trying to standardise the complete OAM&P functionality of the various NEs.




For PLMN management, a top-down approach will be followed to streamline the requirements from the perspective of Operators top priority management processes.




It is assumed that this will not fully cover the OAM&P functionality of all NE types at once; therefore a part of the functionality will be phased for further work and consideration. Some proprietary solutions (local and/or remote) will be needed in the interim. The rationale of this approach is not only the best use of resources, but also to follow a pragmatic step-wise approach that takes into account the market forces (the manufacturers and operators capabilities). A further rationale is to define clear and easy-to-agree steps that allow management functionality to be implemented in the same time frame as the telecom functionality in the network (i.e. to synchronise the management and network releases).




The approach for NE management interfaces will be to concentrate on protocol independent information models, allowing a mapping to several protocol suites. The rationale is:




-
due to the convergence of Information and Telecommunication technologies, it is required to work on a more open approach (acknowledging the market status and foreseen evolutions);




-
the life cycle of information flows is 10 to 20 years, while that of protocols is 5 to 10 years;




-
developments in automatic conversion from information models to various protocols/technologies will allow a more pragmatic and open approach (e.g. UML to GDMO, UML to IDL).




However, it is the intention to at least recommend one mapping for each interface.




5.1.2.1
Interfaces from EM Operations Systems to NEs (Type 1)




The approach for NE management interfaces of Type 1 will be to allow the use of certain management application protocol suites (see Annex A for a list of management protocol suites).




5.1.2.2
Interfaces from NM Operations Systems to NEs (Type 2)




The approach for NE management interfaces of Type 2 will be to concentrate on protocol independent information models, allowing a mapping to several protocol suites (see 5.2.3 Solution Set Level). The rational is:




-
due to the convergence of Information and Telecommunication technologies, it is required to work on a more open approach (acknowledging the market status and foreseen evolutions);




-
the life cycle of information flows is 10 to 20 years, while that of protocols is 5 to 10 years;




-
developments in automatic conversion from information models to various protocols/technologies will allow a more pragmatic and open approach (e.g. UML to GDMO, UML to IDL).
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Annex E (Normative)





Type 2 protocols and information model for use in Type 4a management interface




The 3GPP management detailed specification has defined protocols and information model (network resource model) for use across Itf-N, i.e. the Type 2 management interface.  Some, not all, of these protocols and network resource model are applicable for use across the Itf-P2P, i.e. theType 4a management interface.




The following lists identify the Itf-N protocols and information model relevant for use across Itf-P2P.  When certain part of a specific Interface IRP specification (e.g. a particular operation) is not applicable for Itf-P2P, that certain part shall be identified as Exception here.



· List of Interface IRP : 



· [Names of Interface IRP, with possible Exception (see above), are included here.  These are to be determined.]



· List of NRM IRP : 



· [Names of NRM IRP included here.  The names are to be determined.]



A particular NRM IRP may have defined IOCs that are visible across the Itf-P2P but not visible across Itf-N.  In such case, a note “This IOC is visible across Itf-P2P only.” should be part of the subject IOC description.




The standard does not specify which NRM IRP or which IOCs would be invisible across Itf-P2P.  That “invisibility” is determined by the two involved peer DMs and is outside the scope of standardization.




At present, the standard does not expect the need to define NRM IRP(s) that are exclusively used by Itf-P2P.  In the possible event that the need is required, the standard will specify a convention how to document those NRM IRP(s).



				End of modifications
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7.3.2
Interfaces




A PLMN will consist of many different types of components based on different types of technologies. There will be access-, core-, transmission- and service node networks and many of the components have already been the targets for Telecom Management standardisation at different levels. Many of these standards will be reused and the management domain of a PLMN will thereby consist of many TMNs. The architecture of PLMN TMNs should support distributed TMNs and TMN-interworking on peer-to-peer basis.




The Telecom Management Architecture can vary greatly in scope and detail, because of scale of operation and that different organisations may take different roles in a PLMN (see clause 5). The architecture of  PLMN TMNs should provide a high degree of flexibility to meet the various topological conditions as the physical distribution and the number of NEs. Flexibility is also required to allow high degree of centralisation of personnel and the administrative practices as well as allowing dispersion to administrative domains. The 3G Telecom Management architecture should be such that the NEs will operate in the same way, independently of the OS architecture.




Figure 7.2 illustrates the basic domains in a 3GPP system (identified in 3GPP Technical Standards [12], [13]), related management functional areas and introduces Interface-N (Itf-N).
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Figure 7.2: Overview of 3GPP Telecom Management Domains and Itf-N




Itf-N between the NE OSFs and NM/SM OSFs could be used by the network- and service management systems to transfer management messages, notifications and service management requests via the NE OSF to the Network Elements (NEs).




This interface shall be open and the information models standardised.




Telecom management interfaces may be considered from two perspectives:




1)
the management information model;




2)
the management information exchange.




The management information models will be standardised in other 3GPP documents but the management information exchange will be further described in this architectural standard.




The management task will vary greatly between different network elements in a PLMN. Some NEs are of high complexity e.g. a RNC, while others e.g. a border gateway is of less complexity. Different application protocols can be chosen to best suite the management requirements of the different Network Elements and the technology used.




Application protocols can be categorised out of many capabilities as:




-
Functionality;




-
Implementation complexity;




-
Processor requirements;




-
Cost efficiency;




-
Market acceptance, availability of "off the shelf commercial systems and software".




For each Telecom Management interface that will be standardised by 3GPP at least one of the accepted protocols will be recommended. Accepted application protocols (e.g. CMIP, SNMP, CORBA IIOP) are defined in TS 32.101 [2], annex A.



Figure 7.2b below illustrates the basic domains in a 3GPP system (identified in 3GPP Technical Standards [12], [13]), related management functional areas and introduces Interface-P (Itf-P2P).
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Figure 7.2B: Overview of 3GPP Telecom Management Domains and Itf-P2P



Itf-P2P between two NE OSFs (or NE Management as shown in the above figure) could be used to transfer network management information such as network configuration management information




The information model and the protocols used shall be those defined for Itf-P2P.  They are listed in Annex E of [2].
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Annex E (normative):
XSD Use Cases




E.1
Background




3GPP defines a number of IOCs, say in Release-N 3GPP also defined an XSD schema that can capture these IOCs, in Release-N




Release-N+1 authors can/may also extend these Release-N IOCs to capture the newly agreed capabilities and publish them as Release-N+1 IOCs.  Authors also defined a Release-N+1 XSD schema.




Th Use Cases here illustrate the capabilities of the Release-N+1 XSD schema. 




The “?” in the Use Case tables are for further study.




E.2
Use Cases Set 1




Suppose the old-XSD has SubNetwork (SN) containing ManagedElement (ME).




Suppose the new-XSD has enhanced-SN containing enhanced-ME.




Suppose we want the XML-instance-documents (doc-1, doc-2, etc) to contain instances as identified below:




· Doc-1 has SN instance containing ME instances




· Doc-2 has SN instance containing enhanced-ME instances




· Doc-3 has SN instance containing ME instances and enhanced-ME instances




· Doc-4 has enhanced-SN containing enhanced-ME instances




· Doc-5 has enhanced-SN containing ME instances




· Doc-6 has enhanced-SN containing enhanced-ME instances and ME instances




Can a XML-instance-doc-creator (IRPAgent or IRPManager) produce the doc (column) using the XSD (row) identified?
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Can a XML-instance-doc-reader (IRPAgent or IRPManager) validate the doc (i.e. confirm that the document is well-formed) (column) using the XSD (row) identified?
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E.3
Use Cases Set 2




Suppose one old-XSD has SubNetwork (SN) containing ManagedElement (ME) that in turn, contained an RNCFunction (RNC) defined by the other Old-XSD.



Suppose the new-XSD has enhanced-SN containing enhanced-ME.  Suppose also another new-XSD has enhanced-RNC.



· Doc-7 has ME instance containing RNC instances




· Doc-8 has ME instances containing enhanced-RNC instances




· Doc-9 has ME instances containing RNC instances and enhanced-RNC instances




· Doc-10 has enhanced-ME instances containing enhanced-RNC instances




· Doc-11 has enhanced-ME instances containing RNC instances




· Doc-12 has enhanced-ME instances containing RNC instances and enhanced-RNC instances




Can a XML-instance-doc creator (IRPAgent or IRPManager) produce the doc (column) using the XSD (row) identified?
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Can a reader (IRPAgent or IRPManager) validate the doc (i.e. confirm that the document is well-formed) (column) using the XSD (row) identified?
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3.1
Definitions




For the purposes of the present document, the terms and definitions given in 3GPP TS 32.101 [1], 3GPP TS 32.102 [2], 3GPP TS 32.150 [3] and the following apply:




IRPAgent: See 3GPP TS 32.150 [3].




IRPManager: See 3GPP TS 32.150 [3]. 



				End of modifications
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5.2.3
<<ProxyClass>>




It is a form or template representing a number of <<InformationObjectClass>>. It encapsulates attributes, links, methods (or operations), and interactions that are present in the represented <<InformationObjectClass>>.




The semantics of a <<ProxyClass>> is that all behaviour of the <<ProxyClass>> are present in the represented <<InformationObjectClass>>. Since this class is simply a representation of other classes, this class cannot define its own behaviour other than those already defined by the represented <<InformationObjectClass>>.




A particular <<InformationObjectClass>> can be represented by zero, one or more <<ProxyClass>> or <<Archetype>>. For example, the ManagedElement <<InformationObjectClass>> can have MonitoredEntity <<ProxyClass>> and ManagedEntity <<ProxyClass>>.




The attributes of the <<ProxyClass>> are accessible by the source entity that has an association with the <<ProxyClass>>.




5.2.3.1
Sample




This shows a <<ProxyClass>> named MonitoredEntity. It represents all NRM <<InformationObjectClass>> (e.g. GgsnFunction <<InformationObjectClass>>) whose instances are being monitored for alarm conditions. 




Note that <<MonitoredEntity>> does not define attributeA. The attributeA is already defined by all <<InformationObjectClass>> represented by the <<MonitoredEntity>>, i.e. ClassA and ClassB.
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<<ProxyClass>> Notation Sample 1



See Annex A for more samples that use <<ProxyClass>>.
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Annex A (informative):
Samples of using <<ProxyClass>> to model Link related IOCs




A.1
First Sample




This shows a <<ProxyClass>> named YyyFunction. It represents all IOCs listed in the Note under the UML diagram.  All the listed IOCs, in the context of this sample, inherit from ManagedFunction IOC.  



The use of <<ProxyClass>> eliminates the need to draw multiple UML <<InformationObjectClass>> boxes, i.e. those whose names are listed in the Note, in the UML diagram.
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Note: The YyyFunction <<ProxyClass>> represents AsFunction, AucFunction, BgFunction, … 




<<ProxyClass>> Notation Sample A.1



A.2
Second Sample




This shows a <<ProxyClass>> named YyyFunction. It represents all IOCs listed in the Note right under the UML diagram.  All the listed IOCs, in the context of this sample, have link (internal and external) relations.  




The actual names of the IOC represented by InternalYyyFunction <<ProxyClass>> and by the ExternalYyyFunction <<ProxyClass>> are listed under the subsection of X.Y of the associated YyyFunction.  For example, under X.Y.1 for AsFunction, two paragraphs are added to list all peer internal entities and external entities that are linked with AsFunction.  See sample in quotation below that is using AsFunction as a sample for YyyFunction.




The actual names of the IOC represented by Link_a_z <<ProxyClass>> and by ExternalLink_a_z <<ProxyClass>> are listed under the subsection of X.Y of the associated YyyFunction.  For example, under X.Y.1 for AsFunction, two paragraphs are added to list the names of the IOCs represented by Link_a_z and by ExternalLink_a_z.  See the quoted text below that is using AsFunction as a sample for YyyFunction.  




“




X.Y.1
AsFunction



X.Y.1.1
Definition




This IOC represents As functionality. For more information about the As, see 3GPP TS 23.002 [15].




The linked InternalYyyFunction <<ProxyClass>> represents SlsFunction, CscfFunction, HlrFunction ... 




The linked ExternalYyyFunction <<ProxyClass>> represents …




The Link_a_z <<ProxyClass>> represents Link_As_Scscf, Link_Bgcf_Scscf …



The ExternalLink_a_z <<ProxyClass>> represents …




“
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Note: The ‘Yyy’ of YyyFunction <<ProxyClass>> represents AsFunction, AucFunction, …
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3.1
Definitions




For the purposes of the present document, the terms and definitions given in 3GPP TS 32.101 [1], 3GPP TS 32.102 [2], 3GPP TS 32.150 [3] and the following apply:




IRPAgent: See 3GPP TS 32.150 [3].




IRPManager: See 3GPP TS 32.150 [3]. 
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4.7
System context for Interface IRPs




Every Interface IRP on a management interface (e.g. Alarm IRP, Notification IRP, Basic CM IRP, Bulk CM IRP) is subject to a System Context as described in this subclause (also consistent with 3GPP TS 32.102 [2] clause 8).




Figure 4.7.1 and 4.7.2 identify system contexts of the Interface IRP in terms of its implementation, called IRPAgent, and the user of the IRPAgent, called IRPManager. 



Each IRPAgent implements and supports one or more IRPs. The set of IRPs that is related to each Interface IRP is defined by the System Context subclause in each individual Interface IRP IS specification, e.g. subclause 4.2 in the Alarm IRP IS [7]. 




An NE can be managed via System Context A or B. The criterion for choosing System Context A or B to manage a particular NE is implementation dependent. An IRPAgent shall support one of the two System Contexts. By observing the interaction across the management interface, an IRPManager cannot deduce if the EM and NE are integrated in a single system or if they run in separate systems. 



				End of modifications
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X.3
Information object class definitions




Each information object class is defined using the following structure.



Inherited items (attributes etc.) shall not be shown, as they are defined in the parent IOC(s) and thus valid for all subclasses.
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X.4
Information relationship definitions




Each information relationship is defined using the following structure.



 Inherited relationships shall not be shown, as they are defined by the parent IOC(s) and thus valid for all subclasses.



				Next Modified Section











X.5
Information attribute definitions




Each information attribute is defined using the following structure.



 Inherited attributes shall not be shown, as they are defined in the parent IOC(s) and thus valid for all subclasses.



				End of modifications
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X.3.a.6
Notifications



The < Notifications> subclause, for this IOC, presents:




a) optionally, a reference to the common notifications defined in subclause X.6 as valid for this IOC, and



b) optionally, a list of notifications that shall be excluded from the list of common notifications (defined in subclause X.6) for this IOC (note: inherited notifications from the parent IOC(s) can not be excluded), and



c) optionally, a list of notifications applicable to this IOC, and which may or may not be defined in the common notifications in subclause X.6. 



The notifications identified in this subclause are notifications that can be emitted across the Itf-N, where the "object class" and "object instance" parameters of the notification header (see note 2) of these notifications identifies an instance of the IOC defined by the encapsulating subclause (i.e. clause X.3.a). 



The notifications identified in this subclause, may originate from implementation object(s) whose identifier is mapped in the implementation, to the object instance identifier used over the Itf-N. Hence the presence of notifications in this clause (i.e. clause X.3.a.6) does not imply nor identify those notifications as being originated from an instance of the IOC defined by the encapsulating subclause (i.e. clause X.3.a).




The information related to option c) above  is provided in a table. An example of such a table is given below:




				Name



				Qualifier



				Notes







				notifyCMSynchronizationRecommended



				O



				Example notification.











NOTE 1:
This subclause and table dos not need to be present when there are no notifications to define.




NOTE 2:
The notification header is defined in the notification IRP Information service TS 32.302 [7].
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X.6
Common Notifications



This <Common Notifications> subclause presents a list of notifications that can be referred to by any IOC defined by this IRP specification. These notifications are only applicable to IOCs referring  to this subclause in  subclause “X.3.a.6”. 















This information is provided in a table. An example of such a table is given below:




				Name



				Qualifier



				Notes







				



				



				







				notifyAttributeValueChange



				O



				Example common notification







				



				



				







				



				



				







				



				



				







				notifyObjectCreation



				O



				Example







				notifyObjectDeletion



				O



				Example











NOTE 1:
This subclause does not need to be present when there are no common notifications.








				End of Modifications 
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Annex E - Type definitions - guideline for attributes and parameters



It is needed to specify a type for attributes and parameters definitions. This section define types that can be use in attributes and parameters definitions, including basic types, which can be used directly, and complex types, which must be defined before using to define attributes and parameters.



E.1  Basic types



Basic types are simple types that can be used directly to define attributes and parameters. Basic types can also be used to construct complex types. Basic types including the following types: 


E.1.1 Integer



Integer represents an Integral number, including positive, zero, and negative values. It can be infinitive or ranged. The ranging notation using ‘[ ]’ and ‘( )’, which ‘[’ means greater or equal , ‘]’ means less or equal , ‘(’ means greater, ‘)’ means less .



For example:



			Attribute Name


			Definition


			Legal Values





			a


			Integer


			





			b


			Integer


			[0,100]








E.1.2 Real



Real represents a real number. It can be infinitive or ranged. The ranging notation is defined in E.1.1 Integer.



For example:



			Attribute Name


			Definition


			Legal Values





			a


			Real


			





			b


			Real


			(0.15,100.43]








E.1.3 String



String represents a string of characters, the character set is not restricted. 



E.1.4 Boolean


Boolean represents an enumerated value that only including true and false. 



E.1.5 Enum 



Enum represents enumerated values. All values that may be used by a specific attribute or parameter shall be listed in the Legal Value column. If the number of these values is more than 50, it is recommended to define them in appendix or an independent document. 


The values listed can be in three different styles as following, but for a specific type definition , it can only be one style.



1) Listed names 



2) Listed names with number in parenthesis.



3) Listed character strings in quotation. 



The string length measuring method is implementation dependent and is out of the scope of this document.



For example:



			Attribute Name


			Definition


			Legal Values





			a


			Enum


			on



off





			b


			Enum


			“xxx”


“yyy”





			c


			Enum


			protected(1)



Unprotected(2)








E.1.6 BitString


BitString represents a string of binary bits, which only has two values : 0 and 1.


E.1.7 Null



Null represents a single value as null.



E.1.8 Any



Any represents an indetermined value that may be determined in later processing.



For example:



			Attribute Name


			Definition


			Legal Values





			a


			ANY



It will be determined after Function A.


			








E.1.9 Name



Name represents a exclusive name of an object instance in name space. It might including object containment tree hierarchy information, but it is implementation dependent and is out of the scope of this document


For example:



			Attribute Name


			Definition


			Legal Values





			affectedObject


			Name


			








E.2 Complex type definitions



Complex type are defined using basic types, by means of construction ,selection or sub-typing . Complex type can be used to represent complex data information . The leading character of new defined type name shall be upper case.



E.2.1 Struct



Struct represents a list of fields, each fields has a values type that may different from others. The types of these fields may be basic types or complex types. The symbol ‘{ }’ are used to including all these fields, commas are used to separate between fields, and ‘:’ are used to separate between field name and file type. The leading character of field name shall be lower case. The fields may be declared as OPTIONAL. Comments shall started with symbol // .



For example:



Struct {



  fieldname1:  FieldType1,



  fieldname2:  FieldType2 OPTIONAL, //if supported



  …..



}



E.2.2 Choice



Choice represents a selection from a list of fields, each fields has a values type that may different from others. The types of these fields may be basic types or complex types. The symbol { } are used to including all these fields, and commas are used to separate between fields. The leading character of field name shall be lower case. Comments shall started with symbol // .



For example:



Choice {



  fieldname1:  FieldType1,



  fieldname2:  FieldType2,



  …..



}



E.2.3 SetOf



SetOf represents an array of value of the same component type. 



For example:



SetOf ComponentType



E.3 Useful types


E.3.1 ObjectIdentifier


ObjectIdentifier ::= SetOf Integer



E.3.2 Time



Time is a string represents a time in certain format. The format is identical as that defined in ASN.1 GeneralizedTime.



Time ::= String 



______________








