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I. Introduction and Background

With the Internet now deeply rooted across modern life and broadband penetration continuing its steady ascent, the Information and Communications Technology (ICT) industry continues its transformation and evolution to converged Next-Generation Networks (NGN).  The term “convergence” is being used to refer to the advanced integration of communications and computing functionalities, in particular the ability to offer voice, data, video, and other increasingly intermingled multimedia services seamlessly over single or multiple infrastructures and platforms -- as well as the capability to access such services at any time, at any place, and with an ever-expanding array of network agnostic and “aware” devices.  This also implies that competing infrastructure platforms will be able to provide essentially similar multimedia experiences.  These converging NGNs, and the overall global NGN, are being driven by digitization, packetization, high-speed transfer, Internet Protocol (IP)-related technology solutions
, network “aware” elements and other enhancements such that any interconnected network will be capable of providing user services that will be accessible by any device, across any accessible platform and with the needed degree of mobility or nomadicy. 
Like the communications industry itself and the markets it covers, the TIA is faced with the paradigm shift from evolving technology convergence at the network level (wired/wireless), the communication device level and the application level (personal communication/enterprise.  By definition, such convergences will impact traditional market and deployment perspectives.  Just as with technology providers and enterprise customers, the communications industry is migrating from separate data and voice communications to converged network environments (i.e., NGNs, IP-based) that are flexible and integrative.  In fact, we think that the very term "telecommunications" is limiting and needs to be redefined to more clearly include all the elements of non-voice "communication" oriented technologies and services; also recognizing the pervasive integration of communications and Information Technology products and services along with paradigm shifts related to physical and virtual mobility or nomadacity.  It is the impact of these converging products and services that are reshaping the ways by which people communicate and interact.
TIA has been a leader for decades in the development of ICT solutions which provide the foundation for today’s communication environment and that which converging next-generation products and services will rely on, including widely deployed air interface technologies (private radio, cellular) and transmission media (optical/cable), to network interfaces and standardized access methods, and cutting edge work involving VoIP in the enterprise, multimedia multicasting, IPTV, IP over satellite, XoIP, interoperability and interference, protection of network elements and other technical activities import to the industry. Additionally, the TIA Technical Committee established a Next-Generation Networks Focus Group (TIA TC NGNFG) in March, 2005 to monitor and coordinate NGN/convergence related activities across ANSI accredited TIA formulating groups and with regard to external technical NGN coordination and cooperation.
The TIA Technical Committee NGN Focus Group would generally support the notion, as defined in ITU-T Recommendation Y.2001, General Overview of NGN, in that “the target of NGN is to ensure that all elements required for interoperability and network capabilities support applications globally across the NGN while maintaining the [architectural] concept of separation between transport, services and applications.”  The result of such coordination is dramatically reduced development and market entry costs, increased flexibility, compatibility and versatility (for users, devices and means of access), increased national and global interoperability, and enhanced competition.  A converged and dynamic global communications infrastructure is expected to bring enormous technical and economic benefits to the world and improve the quality of life for all consumers.

Part of overall coordination includes understanding of technical terms and their related services or applications that may be different across various bodies, yet still involve overall NGN activity and would benefit from coordination across technical bodies.  Taking into account the diverse array of stakeholders and the ongoing quest for technical solutions that encompasses next-generation networks, products and service capabilities, it can be seen that there is a continually growing need for systemic coordination and cooperation on a national, regional and global level, as applicable.  The ITU-T, for example, defines the following terms:
· Next Generation Network (NGN): A packet-based network able to provide telecommunication services and able to make use of multiple broadband, QoS-enabled transport technologies in which service-related functions are independent from underlying transport-related technologies.  It enables unfettered access for users to networks and to competing service providers and/or services of their choice.  It supports generalized mobility which will allow consistent and ubiquitous provision of services to users.  Source: Recommendation Y.2001 

· Convergence: Coordinated evolution of formerly discrete networks towards uniformity in support of services and applications.  Source: Recommendation Q.1761 (04), 3.1

· Fixed Mobile Convergence: Mechanism by which an IMT-2000 user can have basic voice as well as other services [provided/Routed] through a fixed network as per subscription options and capability of the access technology. Source: Recommendation Q.1761 (04), 3.6 [based on]
The ITU-R utilizes additional “NGN” related terminology in its Recommendations that includes Terrestrial Wireless Interactive Multimedia (TWIM), Multimedia wireless systems (MWS), Broadband Wireless Access (BWA), Nomadic Wireless Access (NWA), Interactive services and of course ITU-R work involving IMT-2000 and emerging radio technology evolutions that are identified as important components of the overall converging NGN.  Related transport sector NGN activity can be seen in ISO/IEC TC 204 Working Group 16, “Wide Area Wireless Communications/Protocols and Interfaces;” including CALM or “Continuous Air interface for Long and Medium range” protocols and related Intelligent Transport System (ITS) or TICS capabilities for vehicular-based mobility, networking and broadband wireless access.  Additional examples could include the terms IMS/MMD utilized in 3GPP and 3GPP2, respectively; the differing ITU-T and ITU-R use of Public Safety versus Public Protection and Telecommunication for Disaster Relief and Emergency Telecommunication Service; the differing uses of Broadband Wireless Access in the IEEE versus other bodies that have technology providing such services, etc.  
TIA, as only one stakeholder, has been a leader in the development of public safety/private radio (since 1940’s--predates TIA name itself), innovative cellular air and network interfaces since the 1980s, fiber optics and coaxial technology and will continue that tradition in the 21st century with the development of evolving cellular-type technology, terrestrial mobile multimedia multicast standardization, IP-related infrastructure and capabilities, support for interworking and interoperability, broadband public safety data communications and technologies for persons with disabilities.  All these TIA activities and related terminology support the emerging and converging NGN environment that the ICT and associated industries are now moving towards.  Compound this with all the other SDOs, fora and stakeholder interests and terminology, and one can see the need for systemic coordination and cooperation, especially given the proposed attributes of an NGN and the evolving ICT convergence we are seeing today.  Greater understanding by all will result and possibly prevention of duplicate efforts or even realization of common interests, goals and opportunities for contribution into complementary technical activity.
The NGN represents a major paradigm shift across most sectors in how we communicate, where we communicate, what we communicate with and what data types can we can access and utilize.  Continuing to build upon current progress and process will ensure there is overall cohesion and coordination with regard to the existing and converging NGN architectures and the possibilities that yet await us.
II. Introduction and Scope of TIA Technical Committee Next-Generation Networks Focus Group 
The TIA Technical Committee established the Next-Generation Networks Focus Group (TIA TC NGNFG) in March, 2005 to monitor, evaluate, coordinate NGN and convergence
 related activities across TIA formulating groups.  Additionally, the TIA TC NGNFG is tasked to facilitate appropriate recommendations or liaisons involving North American or global technical/techno-policy issues and capability solutions for emerging NGN communications networks, devices and services.
The TIA TC NGNFG serves as a TIA resource and focal point for internal
 and external technical NGN coordination and cooperation efforts.  Each of TIA’s Formulating Groups or Engineering Committees is represented on the TIA NGNFG, and the TIA NGNFG coordination efforts are meant to enhance, not supplant, existing communication or liaison channels established with external organizations.

The TIA TC NGNFG identifies, coordinates and addresses technical NGN activities, published documents and issues affecting the converging NGN framework; including those that may support TIA-developed technical solutions.  Alignment is also seen with TIA’s Convergence Policy Agenda principles
.
The Webpage for this activity can be seen at: http://www.tiaonline.org/standards/technology/ngn/. 
III. TIA Technical Formulating Groups: Core Technical Competencies towards Converged Next-Generation Networks 
TIA technical Formulating Groups have demonstrated years of dedication toward the development of technical solutions for the ICT industry and associated users.  TIA Formulating Groups, currently including eight engineering committees and a fiber optics committee, continue to develop key enabling technologies and solutions that are being nationally and internationally referenced or utilized for many aspects of the converging NGN, including physical transport, air interface, Internet Protocol-related functionality, gateways, terminal devices and other elements of the ICT sector.  

TIA’s standards development activities are accredited by the American National Standards Institute (ANSI), progresses work into the International Organization for Standardization and International Electrotechnical Commission (ISO/IEC), and is recognized under the International Telecommunication Union-Telecommunication Standardization Sector (ITU-T) Recommendations A.5 and A.6, respectfully involving the referencing of other organizations
 in ITU-T work (i.e., draft and mature Recommendations) and in the cooperation and exchange of information between ITU-T and other Standards Development Organizations (SDOs).  The ITU-Radiocommunication Standardization Sector (ITU-R) also coordinates activities and arrangements with TIA; referencing appropriate TIA work in its Recommendations.  The TIA also has multiple working arrangements with other standards bodies and fora such as the IEEE, IETF, ETSI, TTA, JTC1, ATIS and 3GPP2.
“Consumers, businesses and government users want to enjoy all the new and innovative services that broadband and the NGN can deliver. TIA has always provided a forum for the standardization of new, innovative technologies and products that serve the information and communications technology marketplace.  Part of TIA’s mission is to help ensure that the standards process keeps pace with the accelerating advances in our industry that promise to transform the way we access information and communicate as a people.” 
--TIA President Matthew J. Flanigan
Currently, technical work relating to elements of converged, next-generation communications are being supported, in some capacity, within most TIA Formulating Groups/Engineering Committees (i.e., TRs/FO).  Full descriptions of all TIA Formulating Groups and Sub-Group activities can be seen at: http://www.tiaonline.org/standards/committees/.  See below for a brief overview and applicable highlights:

TR-8 Engineering Committee (Mobile and Personal Private Radio Standards):  Engineering Committee TR-8 has over 60 years of standards formulation history, starting with Private Land Mobile Radio (LMR) Systems and frequency modulated (FM) analog technology, to next-generation LMR and public safety communications capabilities.  Such convergence and NGN-related solutions relate to wide and broadband data applications and interoperability, including the potential for mesh, ad-hoc or cognitive-type capabilities (e.g., Public Safety Wideband Data Standards Project, TR-8.8 and Project MESA related).  The scope includes responsibility for private radio communications systems, services and equipment including voice and data applications.  Furthermore, Committee TR-8 is responsible for technical matters mainly involving LMR communication and the promulgation of private radio standards that includes definition of terms, methods of measurement, and equipment specifications.  Standards developed in this committee are utilized towards the manufacture and deployment of portable radios for hand-held operation, mobile radios for vehicular operation, base stations for fixed installations and other fixed equipment for wide-area operation and console operator positions, as well as converged computer equipment for data communications and interconnection of said components with other base stations, terminals or public-switched networks.  Additionally, the TR-8.8, “Broadband Data Systems” Subcommittee’s scope is to develop standards for broadband public-safety communications.  These standards will leverage existing broadband standards and related technologies in order to achieve interoperability, mobility, security, and to meet critical public safety user expectations.

Due to commonalties between U.S.-centered advanced public safety radio system Project 34 (TIA and APCO) and European-based Digital Advanced Wireless Service (ETSI DAWS), TIA and ETSI agreed to collaborate and combine work efforts to provide a forum in which the key players and users can contribute actively to the elaboration of next-generation mobile broadband data specifications and capabilities, designed initially for public safety and emergency communications professionals.  This activity, known as Project MESA, has successfully articulated user needs and requirements and is now engaged in evaluating existing technologies to enhance incident area and then wide-area networks.

TR-14 Committee (Point-to-Point Communications):  The TR-14 Committee is responsible for standards and recommended practices relating to terrestrial fixed point-to-point radio communications equipment and systems (microwave radio), primarily in the frequency bands above 960 MHz (Excluded are land-mobile fixed stations operating below 960 MHz and ground communications equipment operating in conjunction with space communications systems).  Specifically, the subcommittees involve activities related to grounding of microwave communication systems, end-to-end transmission performance of fixed point-to-point communication systems, structural standards for steel antenna towers (i.e., microwave and NGN/3G) and supporting structures, antennas and passive reflectors intended for point-to-point microwave transmission systems, and interference calculations for microwave systems.  The work of TR-14.7 Subcommittee is to maintain and provide interpretation of ANSI/EIA/TIA-222, “Structural Steel Standards for Steel Antenna Towers and Supporting Structures.”  Work is underway to define changes for the next revision of ANSI/EIA/TIA-222 that are to align with the latest version of ASCE-7; including use of 3-second gusts instead of fastest mile wind speeds and the use of load reduction factor design instead of allowable stress design will be incorporated.  Other anticipated changes include: seismic loading considerations, safety facilities, foundations, and analysis of existing structures.  These capabilities are clearly needed for deployment of next-generation infrastructure that is sturdy, consistently designed and reliable in the face of “mother nature” or other hazards that would disrupt service. 
TR-30 Committee (Multi-Media Access, Protocols and Interfaces):  This engineering committee is responsible for access, protocol and interface standards for Modems, Facsimile Systems and Multimedia Platforms, including Data Communications Equipment (DCE) and Data Terminal Equipment (DTE), that pertain to current and evolving wired telecommunications networks.  Standards include those for functional characteristics, interfaces, interworking (including protocols), electrical and mechanical characteristics, network models and evaluation procedures.  The committee is also provides a venue for industry discussion and the development of proposed U.S. contributions to international standards bodies. The TR-30 Committee’s technical activities play are functional role in the converging NGN, including the evolution of components such as modems, standard and IP-based facsimile terminals and textphones.  Activities presently being explored involve such topics as XoIP, Internet/IP facsimile security, international connectivity, quality of service, enhanced priority treatment and emergency accessibility (disability) service capabilities for textphones over converging IP and Public Switched Telephone Networks (PSTN)  Much of this engineering committee’s activities involve developing contributions for input to ITU-T Study SG 16, Multimedia Services, Systems and Terminals.

TR-34 Committee (Satellite Equipment and Systems):  This standards committee is responsible for space telecommunication systems; including transmitters, receivers, antennas, spacecraft and associated equipment for both space and earth segments.  TR-34 is also concerned with multiple access, interface with other systems, radiation phenomena, characteristics of path propagation, and data transmission systems which are an integral part of the space system.  Additionally, the TR-34.1.7, “IP Over Satellite (IPoS)” Working Group involves the development of interface standards, technical reports, and position papers for service descriptions, network architectures, user terminal specifications, functional elements and relevant protocol enhancements for efficient IP-based services over satellite specifically targeted for an IP over satellite solution that addresses a primarily residential market; promoting the deployment of satellite based solutions competitive to those currently provided by access systems based on Digital Subscriber Line (DSL) and cable access systems (e.g., Data Over Cable Service Interface Specification, DOCSIS).  Future activities may include coordination and new work initiation for applicable security and emergency service or accessibility related satellite communications standards, if deemed appropriate by members.  Emergency users may also find interest in the data capabilities of IP over Satellite (IPoS) work. 
TR-41 Committee (User Premises Telecommunications Requirements):  This Committee addresses voluntary standards for telecommunications terminal equipment and systems specifically used for voice service, integrated voice and data service, and IP applications that support converged and evolving services. Additionally, the work involves developing performance and interface criteria for equipment, systems and private networks, as well as the information necessary to ensure their proper interworking with each other, with public networks, with IP telephony infrastructures, and with carrier-provided private-line services.  It also includes providing input on product safety issues, identifying environmental considerations for user premises equipment, addressing the administrative aspects of product approval processes, and developing criteria for preventing harm to the telephone network that become mandatory in the U.S. when adopted by the Administrative Council for Terminal Attachments (ACTA).  The TR-41.4, IP Telephony Infrastructures Subcommittee develops standards and TSBs to assist in the development and deployment of IP Telephony Systems that promote call quality, reliability, security, and interoperability of IP Telephony infrastructure components, between these components and with external networks.  The Subcommittee also liaises with other standards groups whose work affects elements within the converging IP Telephony Infrastructure.  The scope of TR-41.4.4, VoIP Terminals, is to develop standards for VoIP Terminals and End Points to support call quality, reliability, security and interoperability of these terminals from basic telephony to the advanced feature level.  The working group also seeks to promote the interoperability of these terminals with other VoIP infrastructure equipment and applications such as call management systems, routing systems and gateways.  TR-41.4.4 is responsible for TIA/EIA IS-811, “Performance and Interoperability Requirements for Voice-over-IP (VoIP) Feature Telephones (2000).”  
Activities involve service and performance criteria as well as information necessary for proper interworking of wireline-related equipment, systems and networks with each other, the public networks, and carrier provided private line services.  This scope includes support for enterprise communication in next generation corporate networks (NGCN) involving both public NGNs and enterprise (corporate) network aspects that include mobility.  Home networking and IPTV supporting work are also subjects of study as is interoperability with IEEE standards (i.e., 802).  Recent convergence-related security issues that are being worked in the TR-41 committee involve IP Telephony and related infrastructure assurance, wireline network security and support for enhanced emergency calling services. 
TR-42 Committee (User Premises Cabling):  The TR-42 Engineering Committee and Subcommittees develop and maintain telecommunications standards for physical cabling infrastructure (copper and optical fiber); including associated system requirements, pathways and spaces, administration and related systems in commercial, residential, industrial and other premises environments.  Such work can be applicable to NGN-related standardization of cabling and infrastructure issues, including those associated with infrastructure convergence, assurance, security and emergency telecommunications availability such as guidance for alternate routing of cabling into a building to help prevent loss of communications. 
TR-45 Committee (Mobile and Personal Communications Systems Standards):  This committee is instrumental in the development of performance, compatibility, inter-operability, and service standards for mobile and personal communications systems that include wireless terminal equipment, wireless base station equipment, wireless switching office equipment, ancillary apparatus and applications, inter-network and inter-system operations and interfaces (including 3G/WLAN).  TR-45 standardized the most widely used analog air interface in the 1980s, moving on to TDMA digital and CDMA digital in the 1990s, continuing to the present day with advanced 3G protocols that utilize an IP Multimedia Subsystem (IMS), within a Multi Media Domain (MMD) for cdma2000® technology
, to facilitate an architecture that supports next-generation equipment, applications and services which allow operators and service providers to use different underlying network structures to deliver all kinds of services.  Issues and work applicable to NGN include air interface, fixed mobile convergence, Broadband Wireless Access, IPTV, Push-to-Talk-over-Cellular (PoC), connections to emergency call answering organizations (i.e., PSAP), Wireless Priority Service (WPS), advanced location identification, network security, radio interface modifications, interoperability with IEEE standards, Mobile Equipment Identifiers, lawful interception and related capabilities.  Solutions developed within this committee are also applicable to NGN communications for Intelligent Transport Systems (ITS) and broadband public safety enhancements.  Within TR-45, the TR-45.2, Core Networks - Mobile and Personal Communications Standards subcommittee has been given responsibility for NGN coordination.  Other subcommittees are delegated to Analog Technology, Wireless Intersystem Technology, Time Division Digital Technology, Radio to Switching Technology, Spread Spectrum Digital Technology and Adjunct Wireless Packet Data Technology.
TR-47 Committee (Terrestrial Mobile Multimedia Multicast-TM3):  This newest engineering committee is responsible for the development, standardization and maintenance of critical aspects for technologies driving the convergence of terrestrial broadcast and advanced mobile wireless multimedia services intended to be employed by users and suppliers to promote compatible and interoperable systems that specifically support multicast audio, video, and data requirements for a wide range of commercial and public services.  The committee works with other national and international SDOs or fora in promoting standards harmonization.  New work items are encouraged that are not duplicative of wireless data services architecture, interface and protocol development, such as done in Third Generation Partnership Project (3GPP), 3GPP2 and Open Mobile Alliance (OMA), among others.  Such work items include TM3 interfaces, sub-systems, systems, network and protocol standards, testing methodologies, performance and reliability standards, and equipment design guides as they relate to TM3 capabilities.  While the scope of the engineering committee may include protocol and architectural aspects, it is expected to primarily focus on standards for radio interfaces, testing methodologies, performance and reliability standards, and equipment design guides.  TM3 technology allows the one-way delivery of multimedia content simultaneously to a large number of users (millions to tens of millions) of mobile subscriber devices and includes streaming audio and video, real-time data feeds, as well as non-real time multimedia.  Proposed standards are intended to be utilized by users and suppliers to promote compatible and interoperable systems to support multicast audio, video, and data requirements for a wide range of commercial and public services.  TM3 services and technologies are synergistic with, but distinct from third-generation (3G) cellular communications air interfaces, protocols and infrastructure technologies.  The TIA Technical Committee approved the decision to create the new engineering committee at its July 2005 meeting and the committee now has two subcommittees.  
The TR-47.1, Terrestrial Mobile Multimedia Multicast based on Forward Link Only technology Subcommittee is responsible for the development and maintenance of downlink standards for a subclass of TM3 systems.  This subclass is characterized by the combining of the following features, among others: Purpose-built; High spectral efficiency; Multiple, simultaneous services; Layered modulation; Layered service support; Advanced coding; Customized transport methods, not limited to Internet Protocol encapsulation; Statistical multiplexing of variable-rate services, High-quality Audio, video & data, Content protection; Multiple coverage areas (wide and local) within a single radio frequency (RF) channel; Support different Quality of Service (QoS) for different services within a single RF channel; Support different QoS for different components within a single service; Fast switching time between services; Minimize receiver power consumption without sacrificing the time-diversity performance or the speed of service switching, regardless of the service rate; and Deterministic frame structure based on a time synchronizing signal such as Global Positioning System (GPS). 

The TR-47.2, Terrestrial Mobile Multimedia Multicast based on Digital Video Broadcasting for Handheld Devices Technology Subcommittee is responsible for the development and maintenance of downlink standards for a subclass of TM3 systems based on Digital Video Broadcasting for Handheld (DVB-H) device technology.  TR-47.2 specifications will encompass, but not be limited to: Transmission system for DVB-H devices; Implementation guides for DVB-H devices; Validation of transmission systems for DVB-H devices and utilization of appropriate ETSI documents related to DVB-H devices. 

FO-4 Committee (Committee on Fiber Optics):  Responsible for the development and maintenance of fiber optic component, sub-system, system, and network technology standards important to the large data requirements of NGNs and related services.  These standards are intended to be employed by users and suppliers of fiber optic communications technology to promote compatible and interoperable systems used to support a wide variety of voice, data, video and telemetry applications for trade and commerce.  To this end, the FO-4 Committee works closely with other national and international SDOs in promoting harmonization and ease of use for worldwide fiber optic technology deployment.  The FO-4 is primarily focused on standards for: Testing methodologies; Interface standards; Product specifications; Performance and reliability standards; Design guides; Metrology, calibration, Terminology and symbology.
Project MESA (TIA/ETSI Partnership):  Due to commonalties between U.S.-centered advanced public safety radio system Project 34 (TIA and APCO, FED) and European-based Digital Advanced Wireless Service (ETSI DAWS), TIA and ETSI agreed to collaborate and combine work efforts to provide a forum in which the key players and users can contribute actively to the elaboration of wireless broadband specifications to facilitate next-generation communications for public safety and emergency response.  The project is open to participation from all regions of the world and currently has participants and observers from North America, Europe, Australia and Asia (including Japan, Korea and China).  Users include Law Enforcement, Fire Fighting, Homeland Security, National/International Crime and Terror investigations, Emergency and Medical Services and Disaster Response (including mass destruction and bio-terrorism) professionals.  International participation and partnership is encouraged for those standards organizations, agencies, users and industries that may have an interest in next-generation broadband capabilities and service offerings involving a myriad of available and future technologies, services and platforms, as required by individual system operators and the environments (including available infrastructure) with which they and users must function.  While MESA activities are aimed initially at public safety and emergency response services, more commercial-oriented applications are also envisioned and encouraged, as appropriate.  

Based on the approved user-defined Statement of Requirements (SoR), the MESA Technical Specification Group System (TSG SYS) is now actively working on the corresponding technical specifications, which will be submitted to the supporting Standards Development Organizations (i.e., TIA, ETSI, etc.) for SDO transposition and final publication.  Please refer to the www.projectmesa.org Website for further information. The International Telecommunication Union refers to such applications as Public Protection and Disaster Relief (PPDR) and Telecommunication for Disaster Relief (TDR).
As a summary, core TIA technical development competencies that relate to or foster specific converged NGN concepts or issues, and that involve multiple TIA Committees, include, but are not limited to: 
· IP-related terminal devices and services (including IPoS, VoIP, XoIP, IMS/MMD)

· Ethernet and Fiber Optics

· Wireline, Air Interface and Fixed Mobile Convergence

· Public Safety and Emergency Communications 

· Terrestrial Mobile Multimedia Multicast
· Security (including Homeland Security and infrastructure assurance)
· Emergency Services that include Enhanced 911, priority service and Lawful Interception 
· Location Determination
· Accessibility

IV. TIA Technical Principles and Fundamental NGN Characteristics
A number of ongoing technical activities are linked to the development of solutions for the realization of a converged global NGN.  The major task for global NGN activities is to ensure that all elements required for interoperability and network inter-working capabilities support authorized services and applications globally across the NGN and are addressed by key standardization activities.  Such capabilities should be ubiquitous and seamless to the user and provide a rich environment for increased connectivity, service and products. 
The NGN supports the diffusion of new communications technologies and capabilities, access means and devices to foster a climate conducive to user and market needs, innovation and investment, within as non-invasive a regulatory approach as possible.  The constant goal must be to achieve a market-oriented technical framework that fosters coordinated solutions, investment in next-generation communications technologies and competition in the provision of converged, multimedia services, platforms, delivery mechanisms, applications and services (known or not yet known).  It is anticipated that services across the NGN will utilize variant forms of media (audio, visual, audiovisual), including a multitude of encoding schemes and data services such as “conversational, unicast, multicast and broadcast, messaging, simple data transfer services, real-time and non-real-time, delay-sensitive and delay-tolerant services.”
  Additionally, variant services will involve different bandwidth demands from a limited kbit/s application to hundreds of Mbit/s (guaranteed or not) and should be supported within the capabilities of the transport technologies.  

Another increasing emphasis within the NGNs evolution, as identified by ITU-T Recommendation Y.2001, involves technical support for service customization by the service provider(s) and or the customer/end user.  This includes support for related APIs (Application Programming Interfaces) in order to support the creation, provisioning and management of services.

The TIA Technical Committee and its NGNFG generally supports such concepts and supports the realization that one of the main characteristics of the NGN is the decoupling of services and transport, allowing them to be offered separately and to evolve independently.  In as such, NGN architectures should encompass a clear separation between the functions for the services and the functions for the transport mechanism or mode; thus allowing for the provisioning of both existing and new services independently of the network and the access mechanism utilized.  It is also understood that certain services or applications may be tied to transport in some degree due to specific efficiencies or effectiveness.
Other characteristics of the NGN indicated with Y.2001, that can be supported, include: (1) functional entities that control policy, sessions, media, resources, service delivery, security, etc., and that may be distributed over the infrastructure (via open interfaces), including both existing and new networks and end-user devices.  Consequently, the identification of reference points is identified as an important aspect of the NGN with protocols needing to be standardized for providing the communication between communicating functional entities; (2) Interworking between NGNs of different operators or providers and between NGNs and existing or converging networks can be provided by means of gateways or similar methods; (3) support for existing, converging and "NGN aware" end terminal devices
.  

The TIA Technical Committee and its NGNFG considers many of the principal concepts contained in Recommendation Y.2001 as fundamental NGN characteristics, indicating that:

· The converged NGN will generally be a packet-based network able to provide communications services over a myriad of access means, platforms and terminal devices

· Support for a wide range of services, applications, mechanisms and devices that are based on “service building blocks” and may involve real-time/streaming/non-real time multi-media services and other high data-rate transfer needs

· The NGN involves separation or independence between services and underlying transport technologies or platforms, enabling unfettered access for users, service providers and devices to available networks and to competing authorized service providers and/or services of their choice
· Includes separation of control functions among bearer capabilities, call/session and application/service

· Decoupling of service provision from network, and provision of open interfaces

· Support for converged multimedia and other NGN types of services while enabling generalized mobility requirements that will allow consistent and ubiquitous provision of services to users
· Traditional layering and protocol hierarchy as defined in the OSI 7‑layer Basic Reference Model cannot be directly applied in the NGN environment and have to be interpreted in specific ways to accommodate the NGN environment

· Support for NGN-related technical coordination between national, regional and international development activities

· The nature of the NGN involves a multi-layered, flexible and heterogeneous architecture
· Blurring or non-existent relationship between a NGN device or location and a given end-user or terminal device

· Interactions and interworking between existing networks and emerging converged NGNs is a complex technical issue, possibly involving arrangements between one or more layers of both the NGN and non‑NGN architectures

· Support interworking with legacy networks via open interfaces and within standards evolution
· NGN security should be robust yet flexible and needs to consider physical/cyber security (including authentication) of device, stored/transmitted data, transport networks and provided services

· The NGN should be able to support generalized broadband capability involving a wide range of deployment options and platforms, including a variety of identification methods and appropriate QoS and control considerations

· The NGN supports a concept of available and affordable broadband connectivity

· Support of multiple last mile technologies as a basis premise of fair competition

· Encourage interoperability, among all existing and emerging platforms and providers

· Converged services between Fixed and Mobile technical capabilities

· Ubiquitous or unified service characteristics for the same service as perceived by the user

· Accommodation in technical specifications of usable spectrum bands

V. Technical Issues and Challenges 

A wide variety of technical issues, old and new, will impact the deployment of converged next-generation ICT devices, networks, platforms and services, including:  

· Migration and convergence of voice services to the NGN infrastructure
The migration and convergence of traditionally switched-network analog voice services to a predominantly packet-based NGN infrastructure; given the importance of Quality of Service issues related to real-time voice services (with guaranteed bandwidth, guaranteed delay, guaranteed packet loss, and other parameters).
· Security 

NGNs should facilitate applicable security mechanisms to protect the exchange of information over its infrastructure, including protection against the fraudulent use of services and terminals.  Additionally, the protection, response and reconstitution of infrastructure and key assets due to “all-hazard” (i.e., natural or man-made) disruptions, is seen as critical to communications industry and for the provision or assurance of continued services and network capabilities for the customers they serve. 
· Generalized mobility 
A major feature of NGNs will be generalized mobility; a term grown out of the ITU-T, which will allow for a consistent provision of services to a user who would be regarded as a unique entity when utilizing different access technologies and types.  This capability also provides challenges including different service configurations and possible bridging between the different services.  Additionally, the concept of “nomadicy” can add to the challenges of the converging NGN and inter-working NGNs; however, the complexities are seen as a matter of technical evolution and that the final results will allow for a rich vibrant communications environment that provides new opportunities for industry and revolutionary services and terminal capabilities for consumers and clients no longer constrained by location and its fixed terminals.  Convergence and mobility act together to strengthen fixed capabilities yet provide for consistent and seamless mobility or nomadicy that will together drive next-generation communication capabilities. 
· Coordinated NGN technology framework or roadmap

There is a continued need for comprehensive communications coordination, across materially interested sector entities (fixed line, wireless, other), fostering dialog, information sharing, coordination, non-duplication of efforts and a common framework for NGN evolution that facilitates innovation, consistency, inter-working and an enriched user experience.  Stakeholders, possibly utilizing a neutral inviting forum or entity, are urged to facilitate coordination and cooperation for an aligned development and technology framework that can be utilized for international contribution principles and associated national or regional deployment.
· IP Services, Including VoIP

Voice-over-Internet Protocol (VoIP) is not just another way of providing traditional telephone service; it is an emerging application involving new kinds of networks that will create opportunities for businesses and consumers to communicate in new ways.

VoIP refers to the technology used to transmit voice conversations using Internet Protocol over a data network that may be the public Internet or a corporate Intranet, or managed networks typically being used by long and local service providers, ISPs and enterprises that utilize VoIP or IP transport within their applicable environment.  As applications are decoupled, they “ride” on the physical and logical layers of IP communications networks, permitting the integration of voice, data, and other applications in a manner not previously possible.  The use of IP networks also allows for flexibility and for the use of computing power that traditional circuit-switched networks cannot provide.  Additionally, VoIP and related applications (i.e., XoIP) or technology will allow individuals more choices on how they want their communications delivered and managed. 

Voice is only one of many applications provided over packet-based IP networks, including IP over wireless links, and segregating voice from other applications is technically undesirable and unsustainable in an NGN environment.  Public safety networks, however, may require these type of conditions for some time due to user perceptions, system life-cycles and inherent differences between these critical networks and other private or public networks.  Additionally, it can be noted that the inherently interstate (and international) nature of IP-related communications makes it virtually impossible, from a commercial stand-point, to delineate between intrastate and interstate applications or services. 
Additional Information: Download the TIA's Principles for VoIP & the Public Interest at: http://www.tiaonline.org/documents/TIA_VoIP_One-Pager.pdf. 
· IP over Wireless: 

Voice is only one of many applications provided over packet-based IP networks. A multitude of data applications are also being offered over wireline and wireless infrastructure or a combination. IP over wireless infrastructure links are a critical component of the emerging NGN, and in many cases involve both wireline and wireless elements to provide the end-to-end architecture that a NGN environment may require, especially with regard to mobility and nomadicy. One of the main points that can be made is that many of the same issues for IP on Wireline apply to IP over Wireless. Additionally, converging NGN elements are making it more difficult to fully separate such aspects in an end-to-end services environment, and the nature of IP-related communications allows for infrastructure agnostic data to flow across many technologies and deployment options. 
· Core Public Interest Issues 

TIA recognizes that there are certain core public interest issues that apply to many communications technologies due to particular deployments, services and national regulations.  TIA continues to progress technical solutions that provide for such interests, today and for more challenging converged next-generation technologies.  Accordingly, TIA agrees that: 

1. Communications technologies should allow service providers, to the extent technically and operationally feasible, to provide ways for national security and law enforcement authorities to conduct wiretaps, pen registers, and other intercepts/electronic document retrieval in response to appropriate legal process.

2. Communications technologies should, to the extent technically and operationally feasible, support the emergency response needs of public safety authorities. 

3. Communications technologies should expand the accessibility and usability of communications networks by persons with disabilities.  This means, to the extent technically and operationally feasible, designing accessibility into communications technologies and applications.  Indeed, VoIP and other solutions are being utilized to assist those with impairments, and may eventually provide new solutions to old accessibility issues.

4. TIA also recognizes and fully supports the long history in the United States of promoting universal voice telecommunications service and this aspect needs to be technically viable in an NGN environment, recognizing that voice is one of many applications provided over IP networks and that segregating voice from other applications is infeasible with regard to sustainable capabilities, will harm technical and service innovation, and need to not impose legacy regulatory mechanisms on VoIP-like technology in lieu of reforming those mechanisms in a manner that is more compatible with open markets and technological innovation.

· Broadband Technology 
Broadband is a major driver for the NGN and users must be provided with unrestricted access, depending on technical feasibility and service availability, to the legal content, applications, and devices of their choice, in the absence of security issues or demonstrated harm to a network.  Network providers should be encouraged to use voluntary, industry-developed standards in lieu of proprietary protocols were viable.   

· Communications Industry Technical Research 

Technical research and development is the backbone of the NGN communications industry, a critical national and international resource and the building block for the future development of next-generation communications products and services.  Due to years of industry turmoil, intense competition and low profitability, however, many industry research budgets have been slashed dramatically.  Because of the long-term impact on our national and global social and economic interests, substantial increases are needed in U.S. prioritization and funding of communications industry research (other countries may have same issues).  Technical priorities identified by TIA’s Chief Technology Officer Council include pervasive broadband, security, interoperable mobility and telecommunications research for homeland or national security. 

· Operability/Interoperability for Public Safety and Emergency Communications
TIA believes in the continuing need take into account and coordinate technical needs for NGN users involved with local, national and international (as applicable) incident operations that first need operability of their defined communication system and then may need interoperability with other communication systems.  Support for highly reliable and advanced emergency communications capabilities as required by public safety and disaster response agencies to perform critical operations associated with public safety, emergency and disaster communications, Critical Infrastructure Protection (CIP) and National Security/Emergency Preparedness (NS/EP).  Such issues have been a challenge and will continue for some time, however, great strides have been made on several fronts recently and solutions are now coming into view.
· Sound technical policy to govern the modern communications industry and to facilitate a robust environment for NGN-related technologies and solutions 

TIA supports minimal, uniform national regulations that promote investment in next-generation network deployments and a less regulated environment for existing and new technologies and services.  The TIA Convergence Policy Agenda paper discusses elements that relate to a policy and regulatory framework that promotes investment and competitive deployments.  
· Potential technical barriers to deployment

One potential area of concern or challenge involves the design for and testing for Co-existence across the various wireless proposed standards, many of which are unlicensed.  There is a need for applicable guidelines, best practices and practical testing methods to facilitate affective deployments and minimize potential impediments to the emerging converged environment.
· Technical Spectrum Issues and Opportunities 
Flexible, market-driven, and technology neutral or agnostic spectrum management policies will promote further technical innovation and competition in the broadband marketplace.  Although additional spectrum has been identified recently, the ever-increasing need for spectrum for advanced wireless services and technologies continues, both for commercial enterprise and public safety utilization.  Wireless broadband platforms are an increasingly popular alternative for business and residential consumers to access the Internet and varied services, with the potential to deliver broadband to rural and underserved areas and to compete with and/or complement other existing and converging NGN technologies.  
_______

As an ANSI-accredited SDO, TIA develops consensus-based, voluntary industry standards for a wide variety of national and global communications products and systems.  TIA standards and their descriptions can be searched and accessed at: http://www.tiaonline.org/standards/search_n_order.cfm.

TIA Standards and Technology Department: http://www.tiaonline.org/standards/.
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� Including IETF-defined solutions and other IP-related development activities that embrace high-speed access (wireline and air interface), broad interworking, and terminal or infrastructure solutions that facilitate user access across converged NGN services and related wideband/broadband deployments.


� Convergence: (1) Wireline/Wireless (i.e., Fixed/Mobile) and (2) ICT Device/IT Functionalities & Applications


� Overall, 1,200 individuals from nearly 20 countries participate in TIA’s eight product-oriented Engineering Committees (TR/FO), with over 70 subcommittees and working groups.  Formulating groups include representatives from academia, manufacturers, service providers, end-users and North American government officials.


� TIA’s Convergence Policy Agenda. URL: � HYPERLINK "http://www.tiaonline.org/documents/TIAConvergencePolicyAgendafinal070105_001.pdf" ��http://www.tiaonline.org/documents/TIAConvergencePolicyAgendafinal070105_001.pdf� 


� 	Including TIA technical documents, published documents, or work currently being developed under various TIA Engineering Committees or Formulating Groups.


� Cdma2000® is the trademark for the technical nomenclature for certain specifications and standards of the Organizational Partners (OPs) of 3GPP2.  Geographically (and as of the date of publication), cdma2000® is a registered trademark of the Telecommunications Industry Association (TIA-USA) in the United States.


� ITU-T Recommendation Y.2001, NGN Overview 


� Y.2001 indicates that terminals connected to the overall NGN will include analogue telephone sets, fax machines, ISDN sets, cellular mobile phones, wireless terminal devices, SIP (Session Initiation Protocol) terminals, Ethernet phones through PCs (Personal Computers), digital set top boxes, cable modems, etc.
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