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Packet Transport Mechanism Requirements for FPBN
Abstract

This contribution examines current layer 2 packet-based network architecture and capabilities, and provides new requirements to enhance these capabilities to become part of Future Packet Based Bearer Networks (FPBN). 

1. Background

FGNGN is defining service requirements, functional architecture and a new set of capabilities for next generation network standard. A nomadicity architecture that includes the support for broadband xDSL access, supports QoS in the xDSL access, authentication, and security is envisaged by the NGN [1 Addendum 1 to TSB Circular 236]. FPBN WG is to investigate new requirements for a future packet based network. 

Various layer 2 and layer 3 data technologies developed over last several decades, or recent years to meet the demands and requirements at those timeframes are needed to be re-examined, and determine whether it is the most cost effective approach and what is the best way to serve the new NGN architecture.

Most of today growth is Internet access traffic. Majority of the Internet access are for web browsing, email which are well served by best effort IP routed network. New packet based applications, such as VPN (Virtual Private Network), VOIP, IPTV, and the proliferation of broadband xDSL and mobile data access are fuelling growth of packet traffic. Packet based networks are set to take over voice, video and other premium services served only today by TDM network. Ethernet, which has been prevalent corporate IT layer 2 technology of choice, is posed to become the next dominant means of data transport technology in carrier networks to offer services such as Transparent LAN interconnect, Virtual LAN/Bridging. Layer 2 VPN services can become the main competitive edge and potential revenue stream for the carriers.

Today, to meet various packet services demands, carriers are forced to adapt multitude of layered technologies. The consequence of such piece meal adaptation is an ineffective overlay network.. As it is well known, such overlay networks is expensive to operate and maintain.

This contribution proposes that NGN FPBN to consider a new layer 2 architecture to provide a generic packet transport mechanism (at layer 2) such that serves not only today’s services cost effectively, but also can be expandable to allow new services creation under the NGN architecture.

2. Existing Packet-based Bears networks

There are two classes of networks at the packet-based transport network today. One is the connectionless network and the other is the connection-oriented network. Two prominent technologies constructing the connectionless network, the bridging technology popularized by IEEE 802.1D and the routing technology promoted by various IETF RFCs. For connection-oriented network, there are many representatives of switching technologies. The most well-known and deployed technologies today are FR, ATM and MPLS. Generally, connection-oriented network is used to transport voice, or services with strict QoS attributes. While a combination of connectionless and connection-oriented networks are used to transport new mission critical data applications.

In an enterprise or LAN, packets are transported over a connectionless layer 2 network.  In a connec​tionless network, there is no connectivity established between the source and destination stations a priori to the transmission of the packet. In the connec​tionless transport environment, the packet must contain both source station (node) and destination station (node) addresses (e.g. the MAC address specified by IEEE Std. 802.1. These packets are then bridged based on the destination address on the packet. In a layer 2 network, the source address in the packet allows for possible address learning, if applicable.
Once the packets are outside the enterprise network, connection-ori​ented technologies are normally employed to transport them in the MAN/WAN environment. TDM (Time-Division-Multiplexing) based leased-line is a form of connection-oriented technology widely deployed in MAN/WAN that transports data frames from one point to another. The other connection-oriented technologies include MPLS based networks, FR networks, and ATM net​works. In more sophisticated networks (e.g. MPLS, ATM), where the point to mul​tipoint connectivity is supported, the connectionless packets are converted into the connection-oriented frames/cells at the edge of the network. After the conversion, the frames/cells embark a connection-oriented path (e.g. LSP in MPLS based net​works) to its destination inside the network. The connection-oriented net​work is advantageous if the network has the following attributes:
· the network is relatively static and connectivity pre-planned, and 
· QoS of the connection needs to be ensured and the bandwidth profile for such connection can be defined.

However not all data transport applications meet these conditions and/or demand such high standard of QoS assurance. A pure connection-oriented net​work in the MAN/WAN increases the complexity and the cost of the packet trans​port, both from equipment and operational point of view.

Carriers are forced to choose one of the following when build a next generation data network:

· Connectionless best-effort L2 packet transport – based on IEEE 802.1 Bridging, VLAN technology,  or Provider Bridge extension current work-in-progress

· Connectionless best-effort L3 packet transport – based on IETF IP technology

· Connection-oriented packet transport offering Qos – based on MPLS technology, and IETF Layer 2 VPN work-in-progress standards.

The two best-effort connectionless technologies are well suited for serving Internet access application, while the connection-oriented MPLS technology is undoubtedly the only choice for premium services. 

MPLS L2VPN, which is based on MPLS switch and IP control plane technologies (similar techniques are also available in ATM-based network), seems to be the best solution. However, it is not the most economic choice, considering:

· It is an over-engineered for Internet Access which is most dominant application in the network. To setup and maintain large number MPLS virtual circuits is a huge operations cost that most carrier can’t justify.

· It is connection-oriented virtual circuit controlled by routing and signaling. That means, the service provider has to build a complete end-to-end network from the beginning in order to provide first service.   

3. Future Packet-Based Bearer Network Requirements

In order to realize the capital and operational benefits of a new packet-based transport infrastructure investment, FPBN should be capable of:

· Utilizing both connectionless and connection-oriented tech​nologies so that application layer services can enable the best method for transporting packets
· Allowing connectionless and connection-oriented tech​nologies seamless coexist within the same layer and architecture in one network
· Supporting services ranging from best effort to QOS guaranteed premium in a cost effective matter
· Have an expandable phase-in approach that the Network must interwork and co-exist with current layer 2 packet networks

· Serving large number of customers in MAN and WAN

· Securely protecting and transporting customer traffic

· Self healing

· Offering comprehensive OAM functions

4. Recommendation
We propose that the working group to accept this contribution as input document for a new recommendation for the requirements of the FPBN at layer-2.
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