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1 Reason for Contribution

Provide additional text background to the “OMA Service Enablers in a Virtual World” presentation to be given at the Sorrento Looking Forward session (OMA-TP-2014-0022R01-INP_OMA_Service_Enablers_in_a_Virtual_World).
2 Summary of Contribution

This follows the slides and provides a narrative background and additional info.
3 Detailed Proposal

Crystal Ball Gazing

The mobile data services industry is only about fifteen years old. Since 1998 when the mobile data services industry really got off the ground, we've been through WAP1, WAP2, the rise of the smartphone era and horizontal platforms such as the mobile web, and now were at the edge of the virtualization era.

Over that time we've seen deployments follow a twisting road of siloed enablers, walled gardens, to open gardens, back to silos with smartphones and social networks. OMA service enabler deployments are still largely siloed, and that may be one of their key weaknesses in the coming cloud-based era of service virtualization, in which much of what has been deployed will need to be dismantled and redeployed as smaller, reusable, and arbitrarily arranged modules.

Even with all the change of the last 15 years, we see that acceleration in change is increasing. The next 7 years will likely match or exceed the last 15 in disruptive change. With Network Function Virtualization, a key disruptor will be the cloud-based deployment of services, in which specialized software and hardware nodes are superseded by general purpose functions that can provide the same capabilities, with more scalability and manageability.

These shifts will start with simpler functions at the lower layers of data services architectures, e.g. routing and domain name services. But we can expect pressure to rapidly virtualize the upper layers of the service architecture, and for competitive services and applications which are built from the ground up using virtualized functions, to hit the market soon, adding extra pressure on standards organizations such as OMA to evolve their enabler specifications.

Virtualization will also open up completely new ways of designing and orchestrating services, potentially opening up a new landscape of arbitrarily developed services that begs the question; what is the future role of standards at the service layer?

So Many Questions

As with any sea change or paradigm shift, many questions confront us. Just like the dinosaurs, are we seeing a fundamental environment shift that will make extinct any entity that can't adapt? If so, how do we prepare? 

The good thing is that of course we can change what we are and how we do business, but we need to understand the enablers of change. Two such enablers for virtualization will likely be the ability of services to be deployed as orchestrated virtual functions, and perhaps more importantly with the end-to-end operational efficiency to be scalable as virtual service deployments.

But to start we need to speak the language of virtualization, to re-imagine how OMA enablers can be architected through that language, and in doing so ensure the functions are reusable and enabler entities and interfaces are optimized for operational scalability.

Beyond the technical however, it will be open collaboration that really provides wind for these sails. Collaboration will be needed both in the standards world, and in the development of open source solutions.

As we consider OMA enablers in the language of virtualization, it will be good to form collaborative alliances with other standards organizations such as ETSI that are tacking the same questions, perhaps at lower layers or more broadly, to ensure that we can find synergy in our activities. This can help simplify the transition of deployments at multiple layers, and also help set expectations for the roadmap to full service virtualization. 

Another key enabler of the cloud-based world will likely be open source collaborative initiatives that give service providers and vendors a real incentive to be an active contributor to the software that underlies their products and services. In the transition of telco-quality services to virtualized deployment, this active contribution will have multiple benefits, such as helping the traditionally software-focused initiatives to also focus on reliability and scalability, and to help the telco industry to adopt more agile and collaborative methods of service development.

ETSI ISG NFV 

ETSI is probably in the best position for OMA outreach, as its INF group is currently considering the basics of NFV related to infrastructure and Infrastructure-as-a-Service (IaaS), with the core virtualizable functions of compute, storage, and network. As a use case for this, service roaming can be provided through virtualized IaaS applicatons built from these building blocks.

Above that core infrastructure, the Software Architecture (SWA) group is considering how services can be architected using the same concepts.

As these concepts are developing, the time is likely right for OMA to understand them, consider how to apply them, and to reach out to ETSI for collaboration on that.

Some NFV Concepts Relevant to OMA

Two concepts in particular seem useful for OMA to understand and develop OMA-centered examples from. 

Service Models is a concept introduced by the ETSI NFV Use Cases specification, which describes their intent as to provide a commercial and technical context for discussions on requirements and architecture, including by organizations that are considering implementation options for virtualization of network functions they have previously standardized. The well-known cloud computing use cases of IaaS, PaaS, and SaaS are examples of service models. For OMA, enabler-based service models may be developed for LaaS (Location as a Service) CaaS (Communications as a Service), DMaaS (Device Management as a Service), etc.

VNF Forwarding Graph is a concept that addresses how network services are viewed architecturally, as a graph of network functions interconnected by network infrastructure. As an example, a graph for the OMA Push service could be described via an interface to a Push Server function, which connects subsequent nodes for example a SIP gateway via various interfaces, and which subsequently connect to the target client via the applicable bearer networks and protocols. 

As these concepts are developing, it's important to note that they are somewhat fluid, and similar sounding terms may be used for similar or different concepts. For example, a "Service Chain" is referred to in the ETSI NFV Use Cases document as a "one dimensional chain", whereas a VNF Forwarding Graph may involve branches that reflect the typical multi-dimensional architecture of more complex services.

Two specifications that may be useful for OMA to consider for these purposes are the OASIS TOSCA (Topology and Orchestration Specification for Cloud Services) and the Distributed Management Task Force (DMTF) Common Information Model (CIM).

Some TOSCA Concepts

As described by OASIS, “A Topology Template consists of a set of Node Templates and Relationship Templates that together define the topology model of a service as a (not necessarily connected) directed graph. A node in this graph is represented by a Node Template. A Node Template specifies the occurrence of a Node Type as a component of a service. A Node Type defines the properties of such a component (via Node Type Properties) and the operations (via Interfaces) available to manipulate the component. Node Types are defined separately for reuse purposes and a Node Template references a Node Type and adds usage constraints, such as how many times the component can occur.” 

OMA architecture experts should recognize these concepts, since they are similar to OMA architecture concepts. It should be a fairly straightforward exercise to represent OMA enablers in this way. However we need to be aware that simply representing enablers using these concepts will not ensure that those enablers are effectively virtualizable. Some degree of enabler decomposition, abstraction, and overall refactoring is likely to be needed. 

Recommendations

Over the coming year, OMA should proactively take steps to assess how OMA architecture and enablers can be described using concepts and specifications such as TOSCA. This will help OMA members to learn what may be new concept to them, and prepare them for the real work of making OMA enablers virtualizable, as determined a priority by the OMA TP. It will also promote interaction with other standards organizations, which will send a message that OMA is committed to being a collaborative organization and that its enablers will form key use cases for extension of NFV into the service layer, as needed to evolve real-world, globally deployed services that are used in some form by nearly every mobile phone user in the world.

To get started, OMA should organize around the simpler enablers, that have less complicating dependencies on stateful information such as subscriber provisioning or subscriber-specific data. This is based upon the assumption that such enablers will be more easily refactored as needed for NFV deployment. Once we have a firm basis in the NFV fundamentals, we can progress to the more complex enablers such as OMA CPM.

Someday, we’ll all be virtualized

I'll leave you with a simple illustration of the path to virtualization. The quote “Lobsters, kittens, humans -- it's a slippery slope.” is from the fiction work “Accelerando” by Charles Stross. Apart from the very forward-looking and bizarre concepts described in that book, this illustrates a key principle in virtualization. It will start with simpler functions and systems that are applied to specific purposes. In this case, lobsters that were turned into artificial intelligence programs to pilot tiny interstellar spaceships, enabling the necessary degree of innovative problem solving for the things they would likely encounter. For us back in the real world, the further message is that once virtualization takes hold, and we ditch the training wheels that we will need at the start, progress up the layers of sophistication will occur rapidly. Buckle your seat belt.
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