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Introduction

This contribution discusses differences between the NGN network model as described in TR-e2eqos.2 [4] and present networks. The contribution proposes to clarify the structure of NGN layers and adding appropriate text to Y.2011 (Y.GRM-NGN).

Background

The separation of services from the transport is a key cornerstone of the NGN [1]. “One of the main characteristics of NGN is the decoupling of services and transport, allowing them to be offered separately and to evolve independently. Therefore in the NGN architectures there shall be a clear separation between the functions for the services and the functions for the transport. NGN allows the provisioning of both existing and new services independently of the network and the access type used”[5]. NGN transport layer provides the functions that control and manage resources to carry, between terminating entities, information that may contain user, control and/or management information. An NGN transport layer is implemented by a recursion of multiple layer networks as described in G.805 [2] and G.809 [3]. 
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Draft TR-e2eqos.2 [4] splits the Transport Layer to router-based Networking sub-layer and Transmission sub-layer, which is horizontally decomposed to Optical Transmission Networks. 

Figure 1: NGN Layers model
TR-e2eqos.2 defines a logical bearer network (LBN) for each service class. In the case of transmission sub-layer with MPLS capability, the LBN is deployed in the transmission sub-layer. In case of a transmission sub-layer without MPLS capability, a LBN can be established in the networking sub-layer based on “the routing information in the transmission sub-layer”.
TR-e2eqos.2 refers to traditional PSTN architecture that consists of local exchange, transit exchange, toll exchange and trunks between exchanges:

“As depicted in Figure 6, a logical bearer network consists of edge routers, intermediate transit routers and LSPs between nodes. Edge routers serve as local exchanges. Transit routers serve as transit exchanges, which are some core routers designated according to the results of capacity planning. Border routers serve as toll exchanges. The label switched paths (LSP) between these routers serve as trunks, which joint and converge at transit routers”

But, real public networks are based on Service networks and underline TDM/WDM Transport networks composed of PDH, SONET/SDH, OTN and WDM nodes. 

Figure 2: Present networks model[image: image2.wmf] 
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In this model the switching layer is responsible to establish a Bearer for the transport of user plane information between users involved in a call. For example, in ISDN the Bearer is a full-duplex 64K channel used to send user data e-t-e. Trunks and Trunk Groups interconnect switching nodes and carry multiple bearers. A Trunk is a transmission channel between two switching nodes e.g. T1/E1; a Trunk Group is a collection of Trunks between two switching nodes. The Transport network is responsible for trunks’ multiplexing and switching. In order to allow further scalability, multiple Trunks can be aggregated into SONET/SDH paths. 

The following table summarizes the differences between the two models:

	NGN model
	Present model
	Managed entity

	Services
	
	Services
	Call Control
	Call/Session

	Transport
	Networking
	
	Switching
	Bearer

	
	Transmission
	Transport
	Multiplexing
	Trunk, …

	
	
	
	Transmission
	Physical


Table 1: Layers in NGN model and present networks model

Discussion

The reasons behind the Switching/Transport separation in present networks are scalability, business flexibility and cost reduction:

· High scalability can only be achieved when the Transport layer handle aggregates (e.g. Trunks and Trunk Groups) rather than single connections.

· An operation simplicity is achieved when the Transport layer is not aware to end-users details e.g. end-user address space.

· Typical Transport network serves heterogeneous networks (PSTN, ATM, IP, etc.) of multiple generations, sometime of multiple administrations. 

· Each layer is focused on different tasks. The switching layer should be able to set-up and teardown connections or routing tables very fast. The Transport layer is responsible for managing the physical layer capacity and overall network robustness and resiliency.

All items above hold for NG networks. Furthermore, NG Networks ‘Networking’ layer will contain non-switching network elements like video servers, fire walls, etc. In the same time, the ‘Transmission’ layer will utilize packet switching as well as optical switching. Accordingly it makes sense to keep the separation between the ‘Networking’ and ‘Transport’ layers.

Note 2 of TR-e2eqos.2 [4] states:  

“It is not very clear about the relationship between network resource control functional entity and transmission control functional entity although ASON/ASTN/GMPLS have some progress. Until now they are still independent with each other. But if optical transmission sub-layer could perceive the traffic changes and link requirements (such as bandwidth and reliability) of packet networking sub-layer, it would help to end-to-end QoS and whole network performance optimization.”
The flexible and heterogeneous nature of the NGN architecture requires coordination among layers, as well as among core and access components [1]. Higher network efficiency can be achieved if the same technology should be used at the Bearer level and the Transport level. Interacting between the two networks allows resource and topology information to be exchanged and used for coordinating activities.

Proposals
Based on the above, this contribution proposes to:

1. Consider contain the ‘Networking’ sub-layer within the Services layer rather that the Transport layer, similarly to the present PSTN model (this doesn’t imply of-course that ‘Services’ and ‘Networking’ functions should be embedded into same network elements).

2. Add Figure 2 above and appropriate text [ed. note: to propose the text] to Y.2011 (Y.GRM-NGN).

3. Similar changes should be considered in FGNGN-FRA[6].
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