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1. Introduction

The key concept of Network Attachment Control Function (NACF) is to provide registration at the access level and initialization of end-user functions for accessing NGN services. This concept has been discussed in ITU-T Recommendation Y.2012 [1]. IPTV service should be supported in NGN, including the NACF providing network-level identification/authentication, managing the IP address space of the access network, and authenticating access sessions. However, IPTV services not only support VOD service based on unicast technology, but also need to provide BTV and NVOD services based on multicast technology, so the functionalities of the NACF should be enhanced to support multicast and multicast control functions.
2. Discussion
Multicast implements effective data transmission from point to multi-point in an IP network and is highly significant for the streaming transmission area. If multicast is adopted, both unnecessary repetitive sending and the occupation of the network bandwidth are greatly reduced. Currently, standard multicast services function in strict compliance with the standard multicast protocols (e.g. IGMP, PIM-SM, PIM-DM, etc.), however, there still exist issues such as user authentication (including user authentication in the access network, user authentication applied to multicast services), traffic control and management, and multicast traffic charging.
For example, in standard multicast protocol, a user can enter or exit a multicast group at will. The multicast source doesn’t know when a user enters or exits, or whether a user has applied to the multicast service and has the entitlement to receive its content. Multicast traffic cannot also be controlled and managed over the network. The standard multicast technology lacks effective ways to control the transmission and scope of the multicast information.
These issues hamper multicast service operations. Meanwhile, the charging methods of current multicast services for the multicast source include: no charging; bandwidth based charging; and monthly charging. There is no control or charging on the receiver.
In spite of the above, multicast technology has many advantages with regard to implementing IPTV services, and features an enhanced protocol. The biggest issues on the operations level are questions regarding solutions to multicast user authentication, multicast traffic control and management, and multicast service charging. In combination with existing network features, multicast technology, NACF (Network Attachment Control Functions) can provide, in complete compliance with the standard multicast protocol, multicast control technology including user authentication, traffic control and management, and multicast service charging. The NACF can also solve other issues encountered in current multicast service operation management.
3. Proposal 
This contribution proposes to enhance the functionalities of the NACF over NGN to implement multicast control. In the enhanced NACF functions model, not only does the NACF support its original functionalities of NGN, but it can also support multicast user authentication, traffic control and management,, and multicast service charging, etc. 
In this contribution, a new, enhanced NACF functions model will be considered; the architectural components of this enhanced NACF are shown in Figure 1:


[image: image1]
Figure 1
In the function model, except for both the Multicast Control Functional Entity (MC-FE) and the Multicast Replication Functional Entity (MR-FE), other function entities will be same as the ones proposed in ITU-T Recommendation Y.2012.
The MC-FE will support user authentication where a user must first pass user authentication and authorization before receiving the relevant content.
The MC-FE is responsible for obtaining the multicast privileges of users from the IPTV SMS (Subscriber Management System), i.e., their entitlement for individual IPTV channels. This information identifies whether a user has subscribed to the IPTV channels. 

The MC-FE is responsible for obtaining a user’s authentication information identifying whether a user passes authentication and authorization in the transport stratum, and online information including online time, flow statistics, etc. from the AM-EF. 

The MC-FE should be able to provide QoS capability for multicast users. This information identifies that if the user can get resource reservation, admission control for multicast traffic.
The MR-FE should act as the functional entity of a layer 2 device. It will receive IGMP join/leave information of users and notify MC-FE, establish corresponding multicast control forward table items according to user management information via the reference point between MR-FE and MC-FE to enable users to receive multicast streaming. Otherwise, it will discard the IGMP message of the user and disable the user to receive the multicast flow.
The MR-FE will send the copy of multicast streaming to the privileged subscribers.

The MR-FE should be able to provide streaming statistic information for multicast users.
The MC-FE will connect to the T-14: T. Access Management FE. This connection provides authentication and authorization information, online information including online time, flow statistics for multicast users, etc.
The MC-FE will connect to the T-*: Subscriber Management System in the service stratum. This connection mainly provides the user’s entitlement of IPTV channels and their multicast group addresses.
The MC-FE will connect to the RACF (Resource and Admission Control Functions). This connection provides the resource reservation request for multicast users.
The MC-FE will connect to the MR-FE. This connection mainly includes the following items: 

The MR-FE will report IGMP join/leave information of users to the MC-FE;
The MC-FE will form the multicast privilege table and send the MR-FE to establish the forwarding table items.
The MR-FE will connect to the T-4: Access Relay FE. This connection mainly forwards multicast streaming to users.
It is proposed that the above text be included as input into the WG4 output document on IPTV network control aspects.
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