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Abstracts

Last NGN Focus Group meeting at Geneva, the QoS architecture for Ethernet networks was discussed as work item 5 of WG 3, NGN FG. 

This contribution proposes to discuss the following considerations for the Ethernet-based NGN.

1. Introduction

From the NGN requirements, the future network will be delivered by a packet form. The Ethernet frame could be a best candidate for future transport 

The existing circuit switched transport network like SONET/SDH should deliver the packets.

For the specific requirements from control-/management views, the Ethernet-based NGN has to consider the following concerns.
· Flexible Connection Configuration and bandwidth allocation 

· Dynamic provisioning for end-to-end connectivity 

· Priority, access control, and security protection, etc.

· TE/QoS handling for acceptable end-to-end quality

· End-to-end/segment OAM and Protection & Restoration

· End-to-end OAM, segment OAM

· Segment-wise 1+1 P&R, end-to-end P&R

· L1/L2/L3 VPN services 

· for access control, QoS, and security

· Ready to support integration of L2 ~ L7 switching capabilities 

· for TE/QoS, routing, and control processing, etc.

· Binding between Ethernet MAC address and high layer services

2. Definitions of the Ethernet-based NGN

The key idea of the Ethernet-based NGN is to keep the same frame format as Ethernet. There is no format conversion during end-to-end delivery of packets. But, without change of the basic frame format, the control-/management field can be encoded inside the network like the VLAN (IEEE 802.1p&q). As the definition, we propose the followings.

· Definitions of the Ethernet-based NGN

The Ethernet-based NGN means the network using the Ethernet technology though any physical media including fixed and wireless environments. The Ethernet is a transfer medium of the core network as well as the user interface. The Ethernet-based control-/management functions satisfy the service requirements of the NGN.

3. Discussions on Service Requirements
The service requirements of the Ethernet-based NGN can be divided into end user requirements and network provider requirements.

· End User and application requirements

· keep the same Ethernet frame format for fixed and wireless interfaces. The different frame format like RPR frame of IEEE 802.17 is not allowed at the user interface.

· It requests that there is no change of the existing operating system or device drivers of the Ethernet interface to support data, audio, and video applications at the end user system.

· It operates auto-discovery capability like ARP/RARP. The same discovery function can be extended for global VPN services like VPLS, Ethernet virtual connection (EVC) or Ethernet relay, etc.

· Depending on applications, the end user may request the relevant QoS/TE capability.
· Network Operator requirements

· The equivalent capabilities with SONET/SDH including the OAM, protection & restoration, and load sharing capabilities. The additional field of the Ethernet frame may be encoded like VLAN header.

· The provider provisioned VPN capability. The existing VLAN can be extended or changed to support the NGN core network. 
· Auto-configuration like neighbor discovery 

· access control based on MAC address

4. Discussions on Functional Architecture and Layered Model for the Ethernet-based NGN

As the MAC layer protocol, the Ethernet can support all the layer 2 and 3 protocols like IPv4, IPv6, ATM, PPP, and MPLS, etc. Also, the layer 1 protocols like SONET/SDH, TDM, and wireless links are used to deliver the Ethernet frames. But, in views of Ethernet service, the high layer protocols (e.g., IP, ATM, PPP, or MPLS, etc) can encapsulate the Ethernet frame, which looks like a kind of high layer service.

In order not to confuse the functional architecture of the Ethernet-based NGN, it requests the clarification between Ethernet MAC layer and Ethernet service itself. The control/management functions of the Ethernet-based NGN are also defined in alignment with these concerns. The current understanding of the Ethernet-based NGN means that the Ethernet technology is used as a MAC layer protocol, not service. 

5. Discussions on QoS/TE mechanism for Ethernet-based NGN

All the layers have their own QoS/TE capabilities depending on frame structure and their control capabilities. Then, the Ethernet-based NGN are depending on the QoS/TE capabilities of each layer. For example, the QoS/TE capability of IP over Ethernet over SDH is depending both on IP QoS/TE, Ethernet QoS/TE, and SDH QoS/TE capabilities.

Therefore, the QoS/TE mappings between different layer protocols are important. Normally, the higher layer has more accurate QoS/TE capabilities rather than the lower layer. It means that the IP QoS class has to be more accurate rather than the Ethernet QoS. 


The followings are the consideration points for the QoS/TE mechanism.

· how many priority, how many service class, etc.

· flow-based traffic shaping, by-pass, re-routing, etc.

· Real-time, priority provisioning or bandwidth reservation mechanism 
· Signaling requirements for End-to-End QoS in relating to MPLS signalling
· Three bit for priority (802.1p) is applicable to the NGN core network 

· 12 bit for VLAN identification (used for flow id.)

· 802.1q for drop preference (DP) versus Diffserv

In order to reserve the bandwidth between end users, the end-to-end signaling protocol have to operate both for the Ethernet layer and the upper layer protocols. 

6. UNI and NNI requirements for Ethernet-based NGN

· at UNI, it keeps the same Ethernet MAC frame format 

· Always available 100 % availability, zero blocking

· at NNI,  the similar requirements with existing transport network are needed which are OAM, Protection, load sharing capability, etc.

· But, it keep the same Ethernet frame, otherwise the additional functions have to encapsulate in the subsequent header field.

7. Routing algorithm for the Ethernet-based NGN

· The existing STP or Rapid STP is just for Layer 2. Also, the OSPF and BGP are not applicable for the Ethernet-based NGN since they are the layer 3 routing. The routing algorithm for Ethernet should be needed to be applicable to the NGN core network.

· Depending on systems and applications, the integrated or hierarchical routing are needed for the L2 ~ L7 layer.

· In addition, the virtual routing algorithms are needed for VPLS and Ethernet virtual circuit.

With above concerns, the following is the proposed chapter organization of the QoS architecture for the Ethernet Network.
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