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Abstract: This contribution provides some NACF and RACF considerations for multicast in support of IPTV service.
1. Use of multicast in support of IPTV service.

Lately IPTV is a very attractive service being or to be deployed in many countries. In many SDOs including ITU-T, ETSI TISPAN and ATIS, IPTV standardization has high priority. The plenty of TV channels and the large bandwidth requirement of high clear TV programs are in contradiction to the limitation of user access line bandwidth and aggregation network bandwidth. Multicast as a mature one-to-many packet data delivery technology, the use of multicast for IPTV service is considered necessary to resolve such contradiction.

(1) Use case1: 
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TV programs are pushed to access nodes through a dedicated content delivery network from IPTV sources. Access nodes handle the IGMP processing and the multicast replication to deliver the selected TV programs to the subscribers.  Access nodes shall also know the IPTV subscriber information (i.e. multicast access control list and subscribed multicast bandwidth) to avoid delivering the TV programs to non-subscribers.

(2)User Case2:
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TV programs are pushed to edge nodes through a dedicated content delivery network from IPTV sources, and then are distributed to access node through multicast replication. The edge node handles the PIM processing and multicast replication. Access nodes handle the IGMP processing and the multicast replication to deliver the selected TV programs to the subscribers. In order to avoid broadcast storm in aggregation network, aggregation nodes support PIM snooping and multicast replication. Access nodes shall also know the IPTV subscriber information (i.e. multicast access control list and subscribed multicast bandwidth) to avoid delivering the TV programs to non-subscribers.

(3) Use case3:
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TV programs are pushed to edge nodes through a dedicated content delivery network from IPTV sources. Edge nodes handle the IGMP processing and the multicast replication in order to deliver the selected TV programs to the subscribers. In order to avoid broadcast storm in aggregation network, access nodes and aggregation nodes shall support IGMP snooping and multicast replication. Access nodes shall also know the IPTV subscriber information (i.e. multicast access control list and subscribed multicast bandwidth) to avoid delivering the TV programs to non-subscribers.

(4) Use of content delivery network
Note that multicast or unicast may also be used alternatively within the dedicated content delivery network, which usually is an overlay network and is not relevant to RACF and NACF.

(5) Use of multicast in core networks
In all these above use cases, the dedicated content delivery network could be replaced by use of multicast in core networks. The impact on routers, cost and network performance is different. The operations and maintenances of multicast routing in core networks are not easy.

2. Multicast Replication and Multicast Access Control
In all these use cases of multicast in support of IPTV service, multicast replication function and IGMP processing function are absolutely necessary.  

In order to deliver the selected TV programs to the subscribers and avoid delivering the TV programs to non-subscribers, access nodes shall have the multicast replication function and shall know the user IPTV subscription information (i.e. multicast access control list and subscribed multicast bandwidth) to control its multicast replication function locally.  The proposed definitions are as follows:

Multicast Replication Function (MRF): The operation of replicating the multicast packets of a multicast group to the subscribers with QoS handling whilst not replicating them to the non-subscribers. A multicast group is identified by the combination of a unicast source address and a multicast destination address, or only by a multicast destination address.

Multicast Control Function (MCF): The operation of accepting or rejecting the IGMP requests to join a multicast group and controlling the multicast replication operation according to the IPTV subscriber information (i.e. multicast access control list and subscribed multicast bandwidth) as well as the QoS-related transport resource information.

Among these above use cases, the nearer to core network the MRF and MCF resides,  the slower the response to the TV channel zapping is, the higher capacity for IGMP processing and multicast replication is required, the more possible the non-subscribers receive TV programs.
3. IPTV subscriber information

In order to deliver the selected TV programs to the subscribers and avoid delivering the TV programs to non-subscribers, access nodes must know the user IPTV subscription information.

We propose to add the following IPTV subscription information into the user transport resource subscription information stored in the TUPF (transport user profile function).

(1) Default IPTV Multicast Access Control List: The list of IPTV multicast groups allowed to cut through by default.  A multicast group is identified by the combination of a unicast source address and a multicast destination address, or only by a multicast destination address.

(2)Subscribed IPTV multicast Downstream Bandwidth: The maximum amount of bandwidth subscribed by a CPE for the IPTV multicast downstream connections.

4.  NACF for IPTV multicast

If the MCF is at per-subscriber level mainly based on the IPTV subscriber information (including the default IPTV multicast access control list and the subscribed IPTV multicast downstream bandwidth), MCF shall interface with the AMF (access management function) to retrieve the IPTV subscriber information from NACF (network attachment control functions). The interface between ARF and AMF might be extended for this purpose, or other existing interface between NACF and Access Node. NACF shall be enhanced to deal with such IPTV subscription information retrieving.

Access nodes shall have the multicast replication function (MRF) and the multicast control function (MCF) to facilitate IPTV service provisioning. Otherwise, IPTV performance and management requirements may not be satisfied. Therefore, it is necessary for the MCF and MRF to reside along with the ARF (access relay function) and ANF (access node function maybe supporting PE-FE).
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In Y.2012 (NGN-FRA), there are following descriptions about the ARF, ANF, AMF and TUPF.

The ARF (access relay function) is a relay between end-user functions and the NACF (network attachment control functions) that inserts local pre-configuration information when necessary. NOTE: For example when using DHCP, the AR-FE acts as a DHCP relay agent and may add information before forwarding a message, e.g. insertion of the identifier of the ATM virtual channel carrying IP traffic in a DHCP request.
The ANF (access node function) in IP access network directly connects to end user functions and terminates the first/last mile link signals at the network side. Generally, it is a layer 2 device that may be IP capable. As one key injection node for support of dynamic QoS control, the AN-FE may perform packet filtering, traffic classification, marking, policing and shaping at flow level or user level under the control of the RACF. Since the AN-FE may be IP capable, it should support the functions of policy enforcement functional entity (PE-FE) and controlled by the RACF as defined in Y.2111
The AMF (access management function) translates network access requests issued by the user equipment. It forwards the requests for allocation of an IP address and possibly additional network configuration parameters to/from the NACF. AMF forwards requests to the TAAF (Transport Authentication and Authorization Function) to authenticate the user, authorize or deny the network access, and retrieve user-specific access configuration parameters. 
The TUPF (transport user profile function) is responsible for storing user profiles (e.g. QoS profile, P-CSC-FE address, and HGWC-FE address) related to the transport stratum.
5.  RACF for IPTV multicast

If the MCF is dynamically at per-channel level (i.e. multicast media flow level )  or per-set-of-channels level based on the IPTV subscriber information as well as the QoS-related transport resource information, MCF shall interface with the PD-FE (policy decision functional entity) to request QoS resources and admission decisions using the push or pull mode. The Ru and Rw interface might be extended for this purpose. RACF shall be enhanced to deal with such QoS resources requesting. 

Access nodes shall have the multicast replication function (MRF) and the multicast control function (MCF) to facilitate IPTV service provisioning. Otherwise, IPTV performance and management requirements may not be satisfied. Therefore, it is necessary for the MCF and MRF to reside along with the PE-FE in the ANF (access node function).
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