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This V0.2 includes enhancementsV0.1 is the first assembly drawn from discussion and agreement of 3GPPSA5-TMF Model alignment meeting at Budapest, April 4-6, 2011 and ad-hoc comments on the call subsequent to that meeting.. Ready for initial discussion.
[bookmark: _Toc290981802][bookmark: _Toc291154643]2		References
None
[bookmark: _Toc290981803]3		Current status
The following is a standalone document that captures the current status of and agreements related to the concrete relationships between the 3GPP and TMF models. The document sets out the model in the context of a number of use cases designed to satisfy the operator top ten requirements as discussed in the Joint 3GPP/TMF model alignment project.
=================
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[bookmark: _Toc290981804][bookmark: _Toc293664632]1	Background and Objective
Ongoing industry convergence and pressure to reduce cost is placing ever increasing emphasis on the need to rationalize and align various network management aspects across boundaries of standards/specifications producing organizations. The cost, resulting from integration and management challenges, of the lack of a coherent treatment of the whole network has becoming increasingly apparent to the point where operators of networks are demanding action.
To drive for action the operators have provided a set of requirements (reference) that articulate aspects of the problem to be tackled. Analysis of these requirements led to the identification of a number of use cases that highlight detailed examples of the problems and enable solutions to these problems to be explored. It is intended that through these explorations:
· Specific relationships between 3GPP model elements and TMF model elements can be identified  
· Overlaps of the 3GPP and TMF models can be highlighted 
· Gaps in modelling, where neither 3GPP nor TMF provide suitable capability, can be plugged
It is intended that this document:
· Captures the use cases considered explaining it in the context of:
· The operator requirements 
· Real application need described in terms of a operator activity context
· Develops the use cases to the form of detailed scenarios
· Explaining a stylised network diagrams
· Homing in on the critical area of interaction
· Provides pictorial forms for the model interaction
· Showing the essence of the model relationships
· Offering a familiar and penetrable form form
· Provides detailed formal views of the model interactions
· These will be in  UML and/or tabular form as appropriate
· Offers one or more proposals for solutions to each of the cases
· The proposal will be evaluated by the joint team and refined to best suit the 3GPP and TMF needs so as to achieve a viable recommendation
· These will be considered by both TMF and 3GPP organisations
· The aim is a single proposal so as to reduce the cycle time
· Explore and propose work phasing and migration to achieve the support for the solution in the respective models
The work covered by this document will be carried out in conjunction with work on detailed resource model harmonisation (reference) as there is interplay between these two areas. It is expected that both activities will draw from and as a feed into each other.
Through the progression described above there will be an expectation of close operator engagement. The operators will be engaged in the process of:
· Choosing the cases for analysis with focus on the relationship to operator requirements
· Confirming the appropriateness of the detailed scenario especially in the context of the pictorial form of the model interactions
· Validating the solution proposals at both a high level and a detailed level especially in the context of the solution phasing


This will lead to focus on areas of the model for intense alignment and to the development of mechanisms for model interrelationship.
The proposal set out in this document:
Explains:
· How, at a detailed level, a model elements generated by different organizations can function together to form a single solution for specific problems in management of converged network (hence reduce operations cost in specific areas)
Demonstrates by example:
· How TM Forum and 3GPP can work with each other and with other industry groups in a Standards Federation to develop a Federated Information Model drawing on insights from the broad community (including the TMF SID [7], TMF MTNM/MTOSI [8], 3GPP SA5 IRPs [14], DMTF CIM [15])
· How the Federated Information Model can be used from a technical perspective (with the focus here being on specific entities from the Network Model)
· The application of use case analysis focussing on specific detailed cases as a mechanism to ensure change is made only as a result of understanding of specific market need. [proven by understanding the cost impact from a technology perspective]
Recognizes:
· The network is “always on” and hence ensures that changes in management solutions proposed are considered in the context of viable migration
· The need to maintain decoupling of concerns across the industry whilst growing industry coherence and hence the need to keep the interrelationship to a rational minimum whilst ensuring that the inherent complexity of the problem is accounted for
Tackles:
· The building of consistent model and the removing of unnecessary variety in management infrastructure for specific parts of the model
· The challenges of dealing with differing methodologies/tooling between TMF and 3GPP offering several presentations to enable all to have identical understandings via familiar forms
Highlights:
· An approach of gradual restructuring and a controlled converging coherence starting small and growing step by value justified step
This document proposes specific structure of model and realisation of that structure across 3GPP and TMF.
The proposal takes advantage of the TM Forum Information Framework (SID) [7] and the TM Forum Integration Framework (MTNM/MTOSI) [8] and 3GPP SA5 group work [14] (NRMs etc).
The proposal provides an initial pragmatic solution for reduction in cost of integration and improvement of degree of integration for the purpose of End-to-End management for a specific aspect of the problem;


[bookmark: _Toc290981805][bookmark: _Toc293664633]2	References	Comment by Nigel Davis: Editor’s note: To be updated...
[Editor’s note: This section is still to be updated]
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	ITU-T X.680 OSI networking and system aspects – Abstract Syntax Notation One (ASN.1)
[2] TS 32.642 UTRAN network resources IRP: NRM
[3] ATM Forum, Technical Committee, Network Management, M4 Network View CMIP MIB Specification
	CMIP Specification for the M4 Interface
	af-nm-0027.000(164kb)
	Sep, 1995


[4] TS 32.622 Generic network resources IRP: NRM
[5]	MEF Technical Specification MEF 7.1, Phase 2 EMS-NMS Information Model, October 2009
[6] 3GPP2 S.S0028-E “OAM&P for cdma2000 (Overview, 3GPP R7 Delta Specification, 3GPP2 Network Resource Model IRP)”
[7] GB922, Information Framework (SID) Suite, Release 9.0 (http://www.tmforum.org/browse.aspx?catID=9285&artf=artf2048)
[8] MTOSI 2.0 (http://www.tmforum.org/MTOSIRelease20/MTOSISolutionSuite/35252/article.html)
[9] SD1-44_ConnectionlessTechnologyManagement.pdf available as part of [8] (Especially Appendix III Mapping MEF – MTNMETH)
[10] SD1-7_DSLOverview.pdf available as part of [8]
[11] SD1-18_layers.pdf available as part of [8] (Especially 4.2.7 ATM and SDH capable STM-4)
[12] Connectionless, Connection Oriented Convergence and TP Modelling (http://tmforum.org/FeatureDescription/ConnectionlessConnection/41718/article.html)
[13] TR 146 Lifecycle Compatibility Release 1.0 (http://www.tmforum.org/TechnicalReports/TR146LifecycleCompatibility/36664/article.html)
[14] See Appendix B for the list of 3GPP Technical Specification series on Network Resource Models.
[15] DMTF CIM references to be provided
[16] eTOM reference to be provided

[bookmark: _Toc290981806][bookmark: _Toc293664634]3	Definitions, symbols and abbreviations
[bookmark: _Toc290981807][bookmark: _Toc293664635]3.1	Definitions	Comment by Nigel Davis: Editor’s note: Need to reference definitions in the other documents and add any local ones here.
[Editor’s note: Need to reference definitions in the other documents and add any local ones here.]
.  
[bookmark: _Toc290981808][bookmark: _Toc293664636]3.2	Symbols and abbreviations	Comment by Nigel Davis: Editor’s note: Need to reference definitions in the other documents and add any local ones here.
[Editor’s note: Need to reference symbols and abbreviations in the other documents and add any local ones here.]

[bookmark: _Toc290981809][bookmark: _Toc293664637]4.	Introduction	Comment by Nigel Davis: Editor’s note: Will fix the numbering later (turning them into auto numbers).
This document sets out a number of independent operator activity contexts where each context has been chosen to exercise one or more of the operator requirements and to lead to points of intersection of the network model work of 3GPP and TMF where some degree of harmonisation would consequently seem valuable. 
Each context description focuses on one or more use cases that suitably describe the relevant details of that operator activity with respect to an expected area of intersection. The use cases are first explained and then depicted via one or more stylized network and model diagrams. The model diagram is then developed to a formal model structure and the implied changes to the model are highlighted. Where there are several alternatives each is highlighted separately in the section.
Finally the set of changes proposed cumulated from all context analyses are provided in a single model form. 
[bookmark: _Toc293664638]4.	Assurance – Fault Location Context
[bookmark: _Toc293664639]	Operator Activity Context description
This operator activity context focuses on the location and repair of a fault. A number of fault examples are used. Each fault example is chosen at a point in the network where it will cause an effect in both the wireless and wire-line part of the network. Some of the examples are used together to demonstrate a potential improvement in the operations characteristics that could be achieved by interconnecting and harmonizing the work of TMF and 3GPP.
The descriptions focus on the detection of the alerting of the presence of a fault. The descriptions assume a fault location and repair process but do not impose any particular detail on that process.
The primary focus is on the relating of reports of problems from the two network fragments (3GPP managed and TMF managed) rather than the rationalisation of the specific report details (covered by the other harmonisation activity [Editor’s note: add formal reference].
[bookmark: _Toc293664640]	Operator requirements covered
[Editor’s note: add references to the operator top 10 requirements and explain why each requirement is relevant. A key focus is quality of alarms and ease of interrelationship of those alarms (which is a sense is also quality of alarms)]
[bookmark: _Toc293664641]	Specific use cases
[Editor’s note: need to add a formal structure to this description and to rationalise the description.]
· Network is operational
· Problem occurs in the network
· Alarms are generated by systems managed via the 3GPP model and the TMF model
· Fault location system receives alarms and interrelates them using network and temporal information
· Fault location system identifies the alarm(s) not a consequence of other alarms
· Service impact system identifies degree of impact and criticality of repair
· Repair action initiated
· Alarms clear and services are restored
In a normal network there will be several/many simultaneous problems and work activities to be balanced. The network operator will want to prioritise scarce maintenance resource to fix the problems and to choose the right sequence of actions to maximise return. Therefore knowing both the location of the fault and the degree of impact from each fault is vital.
[bookmark: _Toc293664642]	Stylized network and model
A basic network has been chosen to simplify the consideration and a simple fault in the optical network has been chosen to highlight the case.
[Editor’s note: The diagram may need to be enhanced to better depict the failure point. This may entail further simplification of the network so as to remove clutter in the second diagram]
[image: ]
Fig. 1 Example network configuration – high level
[Editor’s note: Need to show position of a fault to line up the next figure with the detailed diagrams following].
[image: ]

[image: ]	Comment by Nigel Davis: Editor’s note: Need to show position of a fault to line up with the detailed diagrams following.
[bookmark: _Ref286850376]Fig. 2 Example network configuration – detailed – layered view
As a result of the fault in the optical network delivery there is either:
· Degradation of service due to errors
· Assumes that the failures are soft so as not to cause the protection schemes to activate but sufficient to cause errors and low level impact on the service sufficient to push it outside SLA
· Degradation of service due to reduced capacity
· Where an optical system has failed and although there are other systems providing alternative feed the network is loaded at peak such that under this failure scenario there is some degree of overbooking of the network during peak usage
· Loss of resilience
· Where the network has capacity to carry all necessary traffic even with the specific optical failure but there is now insufficient capacity to enable engineering works on other optical systems and the overall network is at risk of degradation or loss of service if there are any further failures
· Loss of service
· Where there has been a failure in one or more optical systems as a result of shared risk or misfortune such that the capacity of the network has dropped to a point where some service is lost. 
Based upon the work prioritisation consideration noted in an earlier section the operator will need to understand both the location of a fault and its impact for each of the above cases. Clearly any ambiguity especially the appearance of two separate faults where there is actually one fault and a consequence will waste valuable maintenance resource. It is therefore vital that in each case location clarity can be achieved.
[bookmark: _Toc293664643]Stylized network model
The position of the fault highlighted on the earlier network diagram is magnified in the following diagrams. Prior to highlighting the fault positioning it is important to show the arrangement of management of the mixed wireless-wireline solution and the positioning of some of the key model entities.A pair of network elements are shown at a point of intersection of the 3GPP and TMF solutions and in the first case the only indication of a fault is apparent through the 3GPP NE. In the second case there is an alarm also raised by the TMF managed NE.



Fig. 3 Network fragment showing 3GPP and TMF model positioning
The figure above shows two NEs, one wireless and one wireline being managed by two separate management solutions, one based upon 3GPP and one based upon TMF, both feeding to a single OSS where some form of network management is being performed that includes fault localisation. The figure shows an overlay of the TMF and 3GPP classes that would represent aspects of behaviour of the NEs. There would be many other classes in the models for the NEs but only the classes shown are considered relevant in the following cases. It should be noted that the PTP/CTP combination represents the optical port, its layers/protocols and its flexible connection termination capability.
The next two figures show the location of alarms in the models under two different fault scenarios. The first is a unidirectional fibre break and the second is a laser fail.



Fig. 4 Alarm positioning for “Fibre Break” case
In the fibre break case shown above the only indications of a problem are apparent in the NE managed via the 3GPP IRP Agent. It should be noted that there is no standardised entity in the 3GPP NRM against which to report the fibre fail.


Fig. 5 Alarm positioning for “Laser Fail” case

In the laser fail case shown above there is an indication of a problem from the NE managed via the 3GPP IRP Agent which is identical to the indication in the fibre break case and there is also an indictation of a problem from the NE managed via the TMF EMS which is raised against the port represented by the PTP.
Using the current solution as depicted above there is no clear relationship between the two NEs and as a consequence analysis of the alarms will prove difficult. As a consequence it can be argued that the quality of the alarm reporting in these scenarios can be improved from the perspective of fault isolation (a primary process of the OSS) by better interrelationship of the model representations of the two NEs.
The following two diagrams expose key model interrelationships that would better enable fault isolation. The diagrams introduce other classes from the models, the 3GPP Link and the TMF Topological Link, and explain how they can be interrelated. The diagrams also show the introduction of the TMF PTP and CTP into the wireless NE in recognition of the fact that the wireline protocols terminate in that NE and hence a representation of that protocol termination is required. As there is no current 3GPP model for this area of the problem domain there is no need for convergence from this perspective and the TMF classes can simply be used essentially as they are. There will need to be some adjustments but this depends upon a number of further considerations set out in section 5.6 Potential solution forms on page 10.
In both cases the signal fail alarm on the Wireless NE is now raised against the new PTP and in the Laser Fail case the alarms at both ends of the fibre can be related via an understanding of the ToplogicalLink between the two PTPs. The TopologicalLink between the two NEs may be discovered from the network if appropriate discovery protocols are enabled or may be operator provisioned. The specific approach to this is not considered further here. The adjacency information related to the TopologicalLink will be conveyed from the EMSs of both NEs using the foreign TP capability. This will not be discussed further here as it is no different from that used in the core of the wireline environment.



Fig. 6 Alarm positioning for “Fibre Break” case with new PTP



Fig. 7 Alarm positioning for “Laser Fail” case
In the diagrams above the actual route of the alarm flow from the NEs to the OSS has intentionally not been depicted. Clearly currently the alarm raised against eNodeB is routed through the IRP Agent to the OSS and the alarm raised against the TMF PTP in the wireline NE is routed through EMS 2 to the OSS. However the there are alternative potential/candidate solutions for the alarm raised in the wireless NE against the newly represented PTP.
	Potential solution forms
Continuing the discussion from the previous section it is clear that there are two potential implementation forms that will cater for the introduction of TMF entities to describe the wireline ports of the wireless NEs::
· Two interfaces on the manager of the Wireless NE (one MTOSI and one 3GPP) with references between the parts to join the model 
· TMF PTP/CTP/TopologicalLink model built into the 3GPP model and exposed via 3GPP IRP Agent with external references to link the two NEs
The following figures depict the two potential implementation forms. These two approaches will be developed further once operator confirmation of the applicability of the specific case has been received. Following confirmation the two forms will be explored for model convergence implications.




Fig. 8 Alarm flow for PTP in Wireless NE through IRP Agent



Fig. 9 Alarm flow for PTP in Wireless NE through EMS 1
Clearly EMS 1 and the IRP Agent may share the same hardware platform and communications port etc.[Editor’s note: 
It would appear necessary to insert two additional diagrams that do not expose model but that show a “hardware” perspective and highlight the alarms reported. This diagram would show eNodeB function raising a service alarm of some arbitrary form and the same NE potentially raising a proprietary transport alarm. The second diagram would show the TMF managed NE also raising an alarm against the standard TMF model.
It would also appear necessary to insert two further diagrams that show the standardised solution as it is today with no linkage between the NEs and no opportunity to easily correlate the indications (anything is possible but back to the earlier note on quality of alarms, the current solution is of low quality requiring excessive work to carry out what should be a simple correlation. ].






[bookmark: _Toc293664645]	Resultant model
[Editor’s note: This section will provide model fragments from TMF and 3GPP that detail the relevant classes described in the NE examples above and will then bolt these models together showing the new relationships etc. The section will then emphasise the need for remotable relationships. This section will not be developed further until operator confirmation of the applicability of the cases has been received.]]
	Potential solution forms
[Editor’s note: There appear to be two potential solutions here:
· Two interfaces on the 3GPP manager (one MTOSI and one 3GPP) with references between the parts to join the model 
· TMF model built into the 3GPP model and exposed over the 3GPP interface with external references to link the two NEs
These two solutions will be described in this section.
[bookmark: _Toc293664646]	Implied changes for TMF and 3GPP
[Editor’s note: This section will provide a detailed list of the specific changes proposed for each model as a result of the analysis of the case and the highlighted model form. The section will discuss both additions, interdependency of the additions and potential phasing for the additions (with any recognised in-service migration challenges highlighted). As there appear to be two possible solutions both will be described both options will be described. Ideally the team will work through the two options and resolve this to a single proposal. This work will not be carried out in detail until operator confirmation of the applicability of the cases has been received.]]
[bookmark: _Toc293664647]4.	Fulfilment – Service construction context
[Editor’s note: This section will provide details on another context and will be laid out in the same flow as the Assurance context. It may be considered appropriate to move this into a separate document.]
  
[bookmark: _Toc290981810][bookmark: _Toc293664648]5	Fulfilment – Engineering works context
[Editor’s note: This section will provide details on another context and will be laid out in the same flow as the Assurance context. It may be considered appropriate to move this into a separate document.]
.  
[bookmark: _Toc290981811][bookmark: _Toc293664649]6	Complete model proposal
[Editor’s note: This section will provide the accumulation of the changes from the three contexts discussed above. If the context are moved into separate documents this section may be yet another document or may be deemed unnecessary.].
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