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An ITU-T Project that includes an architecture and a series of Recommendations that enable the delivery of real time services over cable television networks using cable modems.

Introduction

IPCablecom is an effort organized in Study Group 9 for the purpose of making efficient progress towards the development of a coordinated set of Recommendations that will specify an architecture and a set of integrated protocol interfaces that operate as a system to enable the efficient delivery of time-critical interactive services over cable television networks using internet protocol. The new set of Recommendations will address Questions 3/9 (Methods and practices for conditional access, protection against unauthorized copying and against unauthorized redistribution (“redistribution control” for digital cable television distribution to the home), 6/9 (Recommended functional characteristics for the interconnection of cable television networks with the public switched network and other delivery systems), 8/9 (Cable television delivery of digital services and applications that use Internet Protocols (IP) and/or packet-based data), and 9/9 (Voice and Video IP Applications over cable television networks).
The initial focus of work within IPCablecom has been targeted at providing an integrated system for cable that can support high quality IP based voice services. Additional work has resulted in a Recommendation that provides a generalized IP Quality of Service (QoS) framework for supporting IP Multimedia services over cable. Future work will expand the multimedia capabilities of the system by specifying appropriate signalling, media, provisioning, authentication, configuration, management, security, and interconnect mechanisms to support a very wide variety of multimedia services for cable. Included in the expanded capabilities will be the ability to integrate features across the various voice, data, video, and wireless services anticipated to be offered over cable networks. Some examples of cross platform features are incoming VoIP caller-id display on the television and VoIP ‘click-to-dial’ support from instant messaging buddy lists. These enhanced capabilities are planned to be enabled through the incorporation of state-of-the art technologies in areas such as SIP, instant messaging, and presence.
In order to meet the urgent market requirements of cable operators, the IPCablecom specifications are being developed according to an aggressive schedule. The established and currently planned Recommendations for development are listed below.

Background

In their conversion to digital television, cable television systems in many countries are also provisioning very high-speed bi-directional data facilities to support, among other payloads, those utilizing Internet Protocol (IP). These facilities can also be used to supply other digital services to the home, based on packet-data, exploiting the broadband capacity provided by hybrid fibre/coaxial (HFC) digital cable television systems, and interconnecting local, geographically distinct digital cable television systems through direct connections or managed backbones.

The envisaged range of packet-based data services to be provided encompasses those services and applications that are based on the use of IP. The technology considered for the delivery of those packet-based data services over the cable television infrastructure resorts to the use of the relevant transmission protocols, including Internet Protocols (IP) and enhancements thereof.

Many cable television operators are upgrading their facilities to provide two-way capability, and are using this capability to provide high-speed IP data and other various multimedia services.

These operators want to expand the capability of this delivery platform to include bi-directional voice communication and other time-critical services.

Voice over IP services are currently being delivered in large scale worldwide over networks being built to IPCablecom Recommendations and accessed by cable modem systems. These cable modem systems conform to Recommendation J.112 "Transmission Systems for Interactive Cable Television Services", or to its second generation counterpart Recommendation J.122. IPCablecom Recommendations for services beyond Voice over IP will need to follow.

According to the Recommendation J.160 the IPCablecom architecture at a very high level has to connect with three networks: the HFC access network, the managed IP network and the PSTN. The system architecture describes the specifications of the functional components and defines the interfaces between these networks and the IP-based cable television network. The reference architecture for IPCablecom is shown in Figure 1.
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Figure 1. IPCablecom Reference Architecture
The Cable Modem HFC access network provides high-speed, reliable, and secure transport between the customer premise and the cable headend. This access network may provide all Cable Modem capabilities including Quality of Service. The Cable Modem HFC access network includes the following functional components: the Cable Modem (CM), Multimedia Terminal Adapter (MTA), and the Cable Modem Termination System (CMTS).
The Managed IP network serves several functions. First, it provides interconnection between the basic IPCablecom functional components responsible for signalling, media, provisioning, and quality of service establishment. In addition, the managed IP network provides long-haul IP connectivity between other Managed IP and Cable Modem HFC networks. The Managed IP network includes the following functional components: Call Management Server (CMS), Announcement Server (ANS), several Operational Support System (OSS) back-office servers, Signalling Gateway (SG), Media Gateway (MG), and Media Gateway Controller (MGC).
The Media Gateway Controller (MGC), Media Gateway (MG), and Signalling Gateway (SG) serve to provide connectivity between the managed IP network and PSTN.

An IPCablecom zone consists of the set of MTAs in one or more Cable Modem HFC access networks that are managed by a single functional CMS as shown in Figure 1. Interfaces between functional components within a single zone are defined in the IPCablecom specifications J.161 through J.177. An IPCablecom domain is made up of one or more IPCablecom zones that are operated and managed by a single administrative entity. From a security perspective, the zones within an administrative domain share a common Kerberos Realm.  An administrative domain would typically belong to a single cable operator.  The interface between IPCablecom zones and administrative domains is defined in J.178. 
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Figure 2. Zones and Administrative Domains

Established and Currently planned IPCablecom Recommendations

The table below lists the set of IPCablecom Recommendations established and currently planned for development, in order to meet the urgent market requirements of cable operators, along with the current status of each document:

	IPCablecom Rec. 
	Rec. Name
	Status
	Recommendation Scope

	J.160
	Architecture Framework
	Approved February 02 Revision 1 Approved Nov.05
	Defines architecture framework for IPCablecom networks including all major system components and network interfaces necessary for delivery of IPCablecom services.

	J.161
	Audio/Video Codecs
	Approved
March 01 Revision 1 planned 06
	Defines the audio and video codecs necessary to provide the highest quality and the most resource-efficient service delivery to the customer. Also specifies the performance required in client devices to support future IPCableCom codecs. and describes suggested methodology for optimal network support for codecs.

	J.162
	Network-Based Call Signalling
	Approved February 02
Revision 1
March 04
Revision 2
Approved Nov.05
	Defines a profile of the Media Gateway Control Protocol (MGCP) for IPCablecom embedded clients, referred to as the Network-based Call Signalling (NCS) protocol. MGCP is a call signalling protocol for use in a centralized call control architecture, and assumes relatively simple client devices.

	J.163
	Dynamic Quality-of-Service
	Approved
March 01
Revision 1 Approved Nov.05
	Defines the QoS Architecture for the “Access” portion of the PacketCable network, provided to requesting applications on a per-flow basis. The access portion of the network is defined to be between the Multimedia Terminal Adapter (MTA) and the Cable Modem Termination System (CMTS). The method of QoS allocation over the backbone is unspecified in this document.

	J.164
	Event Messages
	Approved
March 01 Revision 1 Approved Nov.05
	Defines the concept of Event Messages used to collect usage for the purposes of billing within the IPCablecom architecture. 

	J.165
	Internet Signalling Transport Protocol (ISTP)
	Approved February 02
Revision 1 
May 03 Revision 2 planned 06
	Defines the Internet Signalling Transport Protocol (ISTP) for IPCablecom PSTN Signalling Gateways. ISTP is a protocol that provides a signalling interconnection service between the IPCablecom network control elements (Call Management Server and Media Gateway Controller) and the PSTN C7 Signalling network through the C7 Signalling Gateway.

	J.166
	MIBs Framework 
	Approved
March 01 Revision 1 Approved Nov.05
	Describes the framework in which IPCablecom MIBs (Management Information Base) are defined. It provides information on the management requirements of IPCablecom specified devices and functions, and how these requirements are supported in the MIB. It is intended to support and complement the actual MIB documents, which are issued separately.

	J.167
	MTA Device Provisioning
	Approved
March 01 Revision 1 Approved Nov.05
	Defines the protocol mechanisms for provisioning of an IPCablecom embedded-MTA device by a single provisioning and network management provider.


	IPCablecom Rec. 
	Rec. Name
	Status
	Recommendation Scope

	J.168
	MTA MIB
	Approved
March 01 Deletion October 05 (incorporated in J.166)
	Defines the MIB module which supplies the basic management objects for the MTA Device.

	J.169
	NCS MIB
	Approved
March 01  Deletion October 05 (incorporated in J.166)
	Defines the MIB module which supplies the basic management object for the NCS protocol.

	J.170
	Security
	Approved February 02 Revision 1 Approved Nov.05
	Defines the Security architecture, protocols, algorithms, associated functional requirements and any technological requirements that can provide for the security of the system for the IPCablecom network.

	J.171
	PSTN Gateway Call Signalling
	Approved February 02
Amended May 03  Deletion October 2005 (superceded by J.171.0, J.171.1, and J.171.2
	Defines a Trunking Gateway Control Protocol (TGCP) for use in a centralized call control architecture that assumes relatively simple endpoint devices. TGCP is designed to meet the protocol requirements for the Media Gateway Controller to Media Gateway interface defined in the IPCablecom architecture.

	J.171.0
	PSTN Gateway Call Signaling
	Approved Nov.05
	An umbrella specification providing context and pointers to J.171.1 and J.171.2 recommendations that detail two profiles of a Trunking Gateway Control Protocol (TGCP) for use in a centralized call control architecture that assumes relatively simple endpoint devices. TGCP is designed to meet the protocol requirements for the Media Gateway Controller to Media Gateway interface defined in the IPCablecom architecture.

	J.171.1
	PSTN Gateway Call Signalling

Profile 1
	Approved Nov.05
	IPCablecom Trunking Gateway Control Protoco. (TGCP) – Profile 1

Based on call signalling J.162 and IETF RFC 2705, Meta Gateway Control Protocol (MGCP)

	J.171.2
	PSTN Gateway Call Signalling

Profile 2
	Approved Nov.05
	IPCablecom Trunking Gateway Control Protoco. (TGCP) – Profile 2

Based on H.248 protocol

	J.172
	Management Event Mechanism
	Approved February 02 Revision 1 Approved Nov.05
	Defines the management Event Mechanism that IPCablecom elements can use to report asynchronous events that indicate malfunction situations and notifcation about improtnt non-fault situation.

	J.173
	Embedded - MTA Device Specification
	Approved February 02 Revision 1 Approved Nov.05
	Specifies minimum device requirements for embedded multimedia terminal adapters in the areas of physical interfaces, power requirements, processing capabilities and protocol support.

	J.174
	Interdomain Quality of Service 
	Approved February 02 Deletion October 2005 (due to becoming obsolete)
	Defines an architectural model for end-to-end Quality of Service for IPCablecom Inter-and Intra-Domain environments.

	J.175
	Audio Server Protocol
	Approved July 02  Revision 1 Approved Nov.05
	Defines the architecture and protocols that are required for playing announcements in Voice-over-IP (VoIP) IPCablecom networks.


	IPCablecom Rec. 
	Rec. Name
	Status
	Recommendation Scope

	J.176

 
	IPCablecom MIB for Management Event Mechanism
	Approved
July 02 planned for deletion October 05 (incorporated in J.166)
	Defines the MIB(Management Information Base) for Management Event Mechanism that IPCablecom elements can use to report to management systems and/or local logs asynchronous events.

	J.177
	IPCablecom CMS subscriber provisioning specification
	Approved May 03 Revision 1 Approved Nov.05
	Defines the interface used between Call Management Server (CMS) and Provisioning Server for the exchange of service provisioning information.

	J.178
	IPCablecom CMS to CMS signalling
	Approved May 03 Revision 1 Approved Nov.05
	Describes the CMS to CMS Signalling protocol intended for use by a CMS to communicate with another CMS in order to support packet-based voice and other real-time multimedia applications.

	J.179
	IPCable support for multimedia
	Approved April 04
Revision 1 Approved Nov.05
	Defines IP-based signalling interfaces that leverage core QoS and policy management capabilities to support the deployment of general multimedia services.

	J.260
	Requirements for preferential telecommunications over IPCablecom networks
	Approved
January 2005
	Defines requirements for capabilities which when implemented should help support emergency

	
	
	
	

	J.pref
	Specifications for preferential telecommunications over IPCablecom networks
	Approval planned for 2006
	This draft proposed new Recommendation provides an initial set of specifications based on the requirements of J.260

	j.bb
	Battery Backup for Cable Based Devices
	Approval planned for 2006
	Battery Backup Uninterrupted Power Supply (UPS) and MIB requirements for Cable based devices

	J.ipc2arch
	IPCablecom 2 Architecture Framework
	Approval planned for 2006
	This document will describe the IPCablecom 2 reference architecture, high level goals of the architecture, specific architectural components, and the interfaces defined.

	J.ipc2core
	IPCablecom 2 Core Signaling
	Approval planned for 2006
	This anticipated document will describe the IPCablecom 2 core signalling interfaces, which are expected to align closely with 3GPP IMS and the ITU-T NGN.

	J.ipc2pacm
	IPCablecom 2 Provisioning, Activation, Configuration and Management
	Approval planned for 2006
	This anticipated document will describe the IPCablecom 2 interfaces for device provisioning, activation, configuration, and management.

	J.ipc2sec
	IPCablecom 2 Security
	Approval planned for 2006
	This anticipated document will describe the IPCablecom 2 security interfaces.

	J.ipc2qos
	IPCablecom 2 Quality of Service
	Approval planned for 2006
	This anticipated document will describe the IPCablecom 2 interfaces for IP Quality of Service.  In particular, it will describe the relationship and usage of J.179 for providing QoS over the cable access network.

	J.ipc2em
	IPCablecom 2 Event Messaging
	Approval planned for 2006
	This anticipated document will describe the IPCablecom 2 mechanisms for event message collection.

	J.ipc2codec
	IPCablecom 2 Codec Requirements
	Approval planned for 2006
	This anticipated document will describe the IPCablecom 2 codec audio, video, and text codec requirements.

	J.ipc2nattrav
	IPCablecom 2 Nat and Firewall Traversal Mechanisms
	Approval planned for 2006
	This anticipated document will describe the IPCablecom 2 mechanisms for traversing NAT and Firewalls.


Relationships

Cooperation required to be established with ITU-T Study Groups 4, 11, 13, 15, 16, 17, and other relevant standard organizations.
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