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ABSTRACT

This contribution considers some problems with NGN architectural concepts and terminology and suggests an alignment of approaches.

By this it appears how necessary it is for any man that aspires to true knowledge, to examine the definitions of former authors; and either to correct them, where they are negligently set down, or to make them himself.  For the errors of definitions multiply themselves according as the reckoning proceeds, and lead men into absurdities, which at least they see, but cannot avoid, without reckoning anew from the beginning.










– Hobbes, Leviathan (1651)

1 Introduction

The NGN architecture developed by the JRG-NGN and represented in Y.2001 and Y.2011 has a pivotal separation of function: that between a "transport stratum" and a "service stratum".  Recent e-mail discussion has clarified these concepts.  

However, in the NGN Focus Group we have decided that our initial output documents will incorporate concepts from JRG-NGN and 3GPP IMS, and we have also added a working group tasked to define a “future packet bearer network”, concentrating on “layers 2 and 3”.  Thus in FGNGN, we have brought three different architectural starting points together.  Over the course of the first two meetings, it has become clear that there is less clarity on NGN architectural concepts than we thought, and that this lack of clarity is an obstacle.  This contribution attempts to unify the three conceptual bases for NGN architecture and to provide a basis for a single way to describe NGNs, in order to make it easy to make progress from this point on.  If we do not have a single coherent view of the architecture, not only will we stumble over the gaps, but those who inherit our work in the next Study Period will also be hampered.

2 Do Transport Stratum Services Exist?

The original concept of the transport stratum was that it offered “transport” – transparent information transfer between reference points – and nothing else.  However, in JRG-NGN discussion we finally admitted that the Transport Stratum does offer some services beyond pure connectivity – for example, lower layer VPN services, multicast, and differential QoS treatment.  Layers in the transport stratum can perform more than just transport.  They can be full-fledged layer networks, possibly with adaptation functions, interworking, signalling, and management.  Adaptation functions include such processes as labelling, traffic management, path selection and multiplexing.  Some transport stratum layer networks offer services to other transport stratum layer networks.  Others offer services to client layers outside of the transport stratum.  Thus it is reasonable to talk about “transport stratum services”.  

However, if all layer networks in all strata offer services, what is the distinction between the service stratum and the transport stratum?  Is it a continuum?  We all feel that the distinction exists and is useful in planning deployment scenarios, but we have difficulty expressing it in architectural terms.

The answer is yes, there is a clear difference in services.  The qualitative difference is clear, and it is one of orientation.  Services offered by transport stratum layers are intended to support the transport stratum’s main function – transport – while services offered by the service stratum are intended to go far beyond that function.  

That qualitative difference is all we need to distinguish service stratum from transport stratum in most cases.  For borderline, difficult cases, we may use more technical differentiators.  In correspondence, Alcatel suggested that transport stratum services could be distinguished from service stratum services as including those layer networks whose trail terminations are within the network itself.  This is a good start.  

A “direct” request for services as described in TR.e2eqos.1 or TRQ.IPQoS.sig.cs1, for example by RSVP, is a good border case to examine.  The client does not go through an obvious application server.  Rather, it sends a request directly to the transport network edge.  The layer networks involved are the transport for the type of service requested (edge to edge across the transport network) and the client application.  Thus the service being offered is a transport service.  There may be an agent at the transport network edge which responds to the request, but there is no service being offered by any layer network separate from the transport network.  

Even within the transport stratum, a server layer can support multiple client layers, and a client layer can be served by multiple server layers.  The transport stratum is not necessarily a simple vertical stack.  There is not necessarily a single “top” layer network.  Different externally visible services can be offered by different layer networks in parallel, for example for different QoS treatment. 

Finally, some ancillary services, such as network storage, may be wholly included in the transport network but are not transport layer network services – they exist for use by the services stratum.  

Thus it is reasonable to talk about transport stratum services in addition to service stratum services, and we can distinguish the two in the great majority of cases.  There are undoubtedly some cases which will be difficult to distinguish.  We should explore those as needed, in order to polish our architectural concepts.

3 A “Bearer” Network

Working Group 7’s stated intent is to explore requirements and architecture for a “future packet bearer network”.  Bearer capability traditionally refers to the low-level capability to carry user data along with in-band management information.  The implication of “Bearer” is that Control can be done elsewhere.  However, in Working Group 7’s terms of reference it is obvious that they wish to address much more than just these traditional bearer capabilities.  They want to address (at least) routing, signalling, separation of planes, security of all planes, performance monitoring, and QoS differentiation. 

This is more than is implied by classic use of “bearer”.  Taken all together, this is essentially the description of the capabilities of the upper layer networks – the “path layer networks” – of the transport stratum.  (G.805 defines a “path layer network” as a layer network which is independent of the transmission media and which is concerned with the transfer of information between path layer network access points.)  What Working Group 7 wishes to do is to focus on a stack of path layer networks in the transport stratum, to define in detail what the requirements are, and to recommend an architecture to satisfy those requirements.  

Thus the WG7 concepts and goals fit well with Y.2011 and the goals of FGNGN.  The problem is simply one of terminology.  “Bearer” is not really what they want to focus on.  References to “Bearer” and to OSI Reference Model layers should be removed and replaced with terminology from Y.2001, Y.2011, G.805 and G.809.  Generally, “bearer” can simply be replaced by “transport”, or if more detail is necessary, with “NGN transport stratum path layer networks”.  

4 IMS “TPF”

Incorporation of IMS brings with it the concept of a “transport plane function” (TPF).  This is not well-defined in the IMS documents, but based on usage it is clearly equivalent to the services provided by the Y.2011 transport stratum.  A TPF is expected to provide transport, including adaptation functions, under the direction of a policy decision function.  A TPF is one or more transport stratum services.

In order to ensure that we all use the same concepts, this mapping of terminology should be mentioned explicitly wherever we use “TPF”.  

The IMS architecture separates policy control from the “core”.  What resides with the core is adaptation functions, including a policy enforcement point, including traffic conditioning.  However, FRA (00007) has a functional element that is a transport service adaptation function labelled “policy control function”, and a “session control” element in the service stratum.  FRA should be revised to clearly separate policy control from policy enforcement and to allow for both service stratum and transport stratum services.  

5 Proposals

The goal of these proposals is to bring the various FGNGN documents into alignment.  We have already experienced the difficulty of trying to work with multiple architectural concepts when we don’t know the relationships between them and where we have not completely defined some of them.  We should strive to use a common conceptual framework and terminology.  Doing so will enhance our progress, and more importantly will enhance and enable the progress of those who follow after us in the next Study Period.  If we do not, they may have to go through our architectural exercises all over again.  

Working Groups 1, 2, and 7 are paid the most attention to in these proposals only because those are the ones the author is most familiar with.  

· In general, use the newly clarified concepts of the strata and the services in future work, in particular when incorporating previous work (now often being held in appendices).

· In WG1, Services and Capabilities (00017): In Section 5, use “transport stratum services” or simply “transport services” where appropriate.  

· In WG1, Services and Capabilities (00017): In Appendix 2, revisit and update Table A-2.1, and bring it forward to Section 5.  In order for other documents to remove references to “core” and (perhaps) “TPF”, it is important to have a good understanding of what services each stratum can be expected to provide.

· In WG1, Scope (00018), Section 5.3: The document now has a figure from IMS which pictures a “core” network and the text: 

“The core network of NGN Release 1 is required to be based upon the IMS, as defined in 3GPP Release 6 and 3GPP revision A for IP multimedia applications.” 

Since “core” is not specified in our documents, and since we now have an idea of how to map between IMS concepts and Y.2011’s, this figure and sentence should be revisited and the group should decide what it is really trying to say.  As a suggestion, perhaps “core” in the figure should be replaced with “transport services”.  Alternatively, the text could be replaced with: 

“The IMS “core” concept corresponds to the transport stratum as described in Y.2001, Y.2011, and FGNGN FRA.”

and change “core” to “transport” as appropriate throughout the document. 

· In WG2, FRA (0007): Section 10.2 should be updated as a result of the final edits to Y.2011 and this contribution.  If agreed, text along the lines of Section 2 of this contribution can be added to the qualitative descriptions of the service and transport strata.

· In WG2, FRA (0007): Perhaps jointly with WG1, decide if Section 11 of FRA is correct in its description of the policy control function as being a transport adaptation function (T-16) and revise.  This functional element may need to be split.

· In WG3/4: Wherever “TPF” is used, explicitly state that these functions/services are provided by the transport stratum.

· In WG7: Change the name of the Working Group to “Future Packet Transport Services”.  

· In WG7: In scope discussions and architectural requirements discussions, use the terminology of the rest of the Focus Group (based in Y.2011 and IMS).  Revise the Terms of Reference and the Problem Statement (00011) accordingly.  If either of these is not possible, communicate that to the other Working Groups and resolve the architectural discontinuities.  
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