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Abstract- IP Multimedia Subsystem (IMS) is a network functional architecture that is seen as a promising solution for facilitating multimedia service creation and deployment, as well as supporting interoperability and network convergence [1]. The IMS core provides the basis for introducing a range of service capabilities, including IMS-based IP television (IPTV), Service Oriented Architecture (SOA) gateways, and Location services [5]. The two major technology initiatives of telecom service providers-deploying IP multimedia subsystem architecture for fixed/mobile convergence and offering video services using IPTV-seem to be on a collision course. At some magical future date IPTV will become just another IP application in a converged multimedia infrastructure where services are on-demand, provisioning and billing are automated, and all network functions are carved into reusable pieces for easy packaging [1]. 
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I. INTRODUCTION
  IP Multimedia Subsystem (IMS) is a set of specifications that describes the Next Generation Networking (NGN) architecture for implementing IP based telephony and multimedia services. IMS defines a complete architecture and framework that enables the convergence of voice, video, data and mobile network technology over an IP-based infrastructure. It fills the gap between the two most successful communication paradigms, cellular and Internet technology [4]. It is an international, recognized standard, first specified by the Third Generation Partnership Project (3GPP/3GPP2) and now being embraced by other standards bodies including ETSI/TISPAN. The standard supports multiple access types – including GSM, WCDMA, CDMA2000, Wireline broadband access and WLAN. For users, IMS-based services enable person-to-person and person-to-content communications in a variety of modes – including voice, text, pictures and video, or any combination of these – in a highly personalized and controlled way [6]. 
IMS was initially defined by the 3rd Generation Partnership Project (3GPP), which is a collaboration agreement among a number of telecommunications standards bodies, as part of their standardization work for supporting GSM networks and radio technology evolution. IMS was first introduced in 3GPP Release 5, where "Session Initiated Protocol" (SIP), defined by the Internet Engineering Task Force (IETF), was chosen as the main protocol for IMS. It has been further enhanced in Releases 6 and 7 of 3GPP to include additional features like presence and group management, interworking with WLAN and CS based systems, and Fixed Broadband access [4]. 
  IMS offers Internet services everywhere using cellular technology. The familiarity with accessing Internet services like Web access, email, or instant messaging via a 2.5G and 3G cellular phone, raises the question why IMS [4].

The benefits of IMS over the existing cellular network infrastructure can be demonstrated in the following four aspects.

· IMS provides a common platform to reduce time-to-market for rolling out new multimedia services
· IMS provides multimedia services with Quality of Service (QoS) enablement
· IMS allows operators to charge multimedia session 
· IMS allows all services to be available irrespective of the users' location.
  User and enterprise needs will drive multimedia service evolution for both mobile and fixed operators. Users always want to be best connected expecting better communications services, that provide access to a wide range of communications information and entertainment services in a user-friendly, cost-effective way. Technologies like broadband access, Voice over IP (VoIP) and wireless LAN (WLAN, or WiFi) are reducing the entry barrier to new service providers in both the fixed and mobile communications worlds. Today’s operators, therefore, need a way to make their services more appealing to users and to maintain their customer relationships and revenue flow. They need to make the best use of their current technology investments and embrace new ones –to create service packages that are easy and attractive for subscribers to use [6].
II. IMS ARCHITECTURE
   MS architecture supports a wide range of services that are enabled based on SIP protocols. As seen from Figure 1 below, an IMS architecture delivers multimedia services that can be accessed by a user from various devices via an IP network or traditional telephony system. The underlying network architecture can be divided into three layers (Device Layer, Transport Layer, and Control Layer) plus the service layer [4].

A.Device Layer
  The IMS architecture provides a variety of choices for users to choose end-point devices such as computers, mobile phones, PDAs, and digital phones are able to connect to the IMS infrastructure via the network. Other types of devices, such as traditional analog telephone, although are not able to connect to an IP network directly, are able to establish the connection with these devices via a PSTN Gateway [4].
B.Transport Layer 

  The transport layer is responsible for initiating and terminating SIP sessions and providing the conversion of data transmitted between analog/digital formats and an IP packet format. IMS devices connect to the IP network in the transport layer via a variety of transmission media, including WiFi (a wireless local area networks technology), DSL, Cable, SIP, GPRS (General Packet Radio Service is a mobile data service), and WCDMA (Wideband Code Division Multiple Access, a type of 3G cellular network). In addition, the transport layer allows IMS devices to make and receive calls to and from the PSTN network or other circuit-switched networks via the PSTN gateway [4].
C.Control Layer
  This layer comprises network control servers for managing call or session set-up, modification and release [6]. The Call Session Control Function (CSCF), which is a general name that refers to SIP servers or proxies, is one of the core elements in the control layer. CSCF handles SIP registration of the end points and process SIP signal messaging of the appropriate application server in the service layer. Another element in the control layer is the Home Subscriber Server (HSS) database that stores the unique service profile for each end user. The service profile may include a user's IP address, telephone records, buddy lists, voice mail greetings and so on. By centralizing a user's information in HSS, service providers can create unified personal directories and centralized user data administration across all services provided in IMS [4].
D.Service Layer
  On top of the IMS network architecture, we have the service layer. The three layers described above provide an integrated and standardized network platform to allow service providers to offer a variety of multimedia services in the service layer [4].It comprises application and content servers to execute value-added services for the user. Generic service enablers as defined in the IMS standard (such as presence and group list management) are implemented as services in a SIP Application Server [6]. 
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Fig 1.IMS Architecture

   The services are all run by application servers that are not only responsible for hosting and executing the services, but also provide the interface against the control layers using the SIP protocol. A single application server may host multiple services, for example, telephony and messaging services run on one application server; one advantage of this flexibility is to reduce the workload of the control layer. There are many application servers providing different services, like Presence server provides the services to collect, manage and distribute the real time availability and the means for communicating among users, Group List Management server provides services that allow users or administrators the ability to manage, create, modify, delete and search the network-based group definition and the associated lists of members with access permissions. Instant Messaging Server provides a communication service that allows users to send and receive messages instantly. Users are able to deliver the messages containing rich text, images, audio, video, or the combination of these over an IP network. It has been widely used in today's Internet community, and IMS brings the same service experience into the mobile world [4].

III. SERVICE CREATION AND DELIVERY
   With the introduction of the layered IMS architecture, many functions are reusable for fast service creation and delivery. IMS services are hosted by Application Servers, which means they are implicitly placed in the IMS application layer, and that various aspects of service control are defined. The horizontal architecture in IMS also specifies interoperability and roaming, and provides bearer control, charging and security [6].

A.Service enablers

  IMS facilitates the creation and delivery of multimedia services based on common enablers called service enablers which represent generic and reusable building blocks for service creation. There may be a large number of service enablers, but possibly the two most important are presence and group list management [6].

1)Presence : The presence service enabler allows a set of users to be informed about the availability and means of communication of the other users in the group. It enables a paradigm shift in person-to-person and other communications – for example, by enabling users to ‘see’ each other before connecting (active address book) or to receive alerts when other users become available [6].
2)Group list management : The group list management service enabler allows users to create and manage network-based group definitions for use by any service deployed in the network. There are generic mechanisms for notification of changes in group definitions. Application examples for group management include: personal buddy lists; ‘block’ lists; public/private groups (for example, the easy definition of VPN-oriented service packages); access control lists; public or private chat groups; and any application where a list of public identities is required [6].
B.Service delivery
   In the pre-IMS world, users access personal services from one or more service-specific, user-independent access point(s), with the routing to the server being service-specific. With IMS, users access personal services via a dynamically associated, user-centric, service-independent and standardized access point, the CSCF which is dynamically allocated to the user at log-on. Routing to the server is service-independent and standardized. The service architecture is user-centric and is highly scalable [6].

C. Service access
  IMS greatly simplifies the sign-on and authentication process, for both operators and users. 
1)Ease of access and convenience of use : The operator may need to introduce a special Single Sign On (SSO) service in order to avoid reauthentication for multiple services. Once authenticated through an IMS service, the user is able to access all the other IMS services that he is authorized to use. Authentication is handled by the CSCF as the user signs on. When it receives a service request, the SIP Application Server (AS) can verify that the user has been authenticated. When an end-user logs on to his mobile phone or PC software client, the system is automatically updated on the user’s new presence state, through the contact list [6].
2)Service interoperability : Rather than develop different interconnect relations and agreements for each service, IMS enables a single inter-operator relationship to be established and built upon for each service. Today, when one user wishes to access another user’s service – for example, to check status or location – routing to the other user’s service is service-specific, and the requesting user’s operator service has to be involved. There has to be service-specific network-to-network interface, routing, service access point and security in place – and therefore a specific interoperator service agreement as well. Once IMS is in place, access to other users’ services is an IMS network issue, common to all IMS personal services, as shown in Figure 3. The requesting user’s operator service does not need to be involved in routing the request. The inter-operator network-to-network interface is established in IMS , and the general IMS inter-operator service agreement, routing, service network access point and security are all reused [6].
IV. IMS ARCHITECTURE FOR IPTV
There is a growing standardization effort on the use of the 3GPP IP Multimedia Subsystem (IMS) as an architecture for supporting IPTV services in carriers networks. Both ITU-T and ETSI are working on so-called "IMS-based IPTV" standards. The benefits of this approach are obvious. Carriers will be able to offer both voice and IPTV services over the same core infrastructure and the implementation of services combining conventional TV services with telephony features (e.g. caller ID on the TV screen) will become straightforward. The MultiService Forum recently conducted interoperability of IMS-based IPTV solutions during its GMI event in 2008 [10].
   IPTV is defined as multimedia services such as television/video/audio/text/graphics/data delivered over IP based networks managed to provide the required level of quality of service and experience, security, interactivity and reliability [1].
   The need of service providers to transform their infrastructures, offerings, and business plans to compete cost effectively is leading towards the  They must also operate their networks more cost-efficiently by elimination of overlay networks, and integration of networks and services over a next-generation IP infrastructure. Network-addressable devices of many kinds, from PCs and phones to set-top boxes (STBs), receive innovative IPTV services which include different features that enable transmission of a wide variety of content either in real time, on demand, with the ability to stop and go, and with personalization options. It is believed that a successful, competitive quad-play service (data, voice, IPTV, and mobility) depends upon the successful integration of the different services into unique, innovative applications. These include the ability to enjoy entertainment not just on a TV but also on mobile devices and at the same time to integrate communication services with entertainment services to make the IPTV services more interactive [7].
A.Converged Network Using IMS

Apart from offering IPTV services, service providers have begun migrating their traditional fixed and mobile voice and communication services to converged IP NGN networks. As circuit-switched technology is phased out, new VoIP and rich media communication services are being deployed in packet-switched environments through the use of SIP signalling. IP Multimedia Subsystem (IMS) is emerging as an effective, standards-based architecture defining SIP-based voice and rich media service delivery [11].
 The reasons behind adopting IMS architecture for IPTV services are numerous.
1)IPTV is a service : IMS is a network architecture that enables the creation and deployment of services. As such, a lot of the magic required in the underlying protocols and infrastructure are already taken care of by IMS and IPTV can only gain from these.
2) Quality of Service in a multi-service domain: As service providers offer triple-play or quad-play packages over a single broadband connection to the home, there is a need to manage the data sent over the connection to allow for multiple services to co-exist. If an operator deploys IPTV and an additional service over the same network, he will either need to provide each of these services a static amount of bandwidth, or be able to negotiate network usage dynamically using IMS, which offers a built-in quality of service mechanism that takes multiple services and dynamic network conditions into account.
3) Network topology support: To cater to the needs of each means finding solutions for NAT and firewall traversal,IMS already has this one covered with aspects of NAT traversal and inter-domain communication built into the solution.
4) Security and authentication: The ability to secure authenticated users of IPTV service is of key importance. As we find ourselves moving forward towards IPTV, it will be essential to put safeguards in place, not only for the operators to make their money from subscriptions and pay per view content, but also for us to be confident that we’re paying only for our content and not for content others receive by piggybacking our account.
5) Users and services profiles and properties: Operators need to hold multiple user databases for TV subscription, for phone line, for internet connection and another for their mobile phone bills. This leads to duplication of data for the same person. By having better profiles for users, they can provide better service. Having a single, standardized database, which is based on the cellular world model with additions and tweaks to meet IPTV’s special needs, can be of great value to service providers.
6) Billing: IMS as an architecture started from the 3GPP to cater to the needs of mobile operators. As such, billing is built into it, with the ability to handle prepaid, pay as you go, subscription and any other kind of option. IPTV can utilize this same system and provide a platform for operators to create new services and bill for them as they see fit.
7) Service blending:  By having IPTV work over IMS, there is the ability to provide multiple services mashed up to each other  similar to the successful mashups that are being done over the internet. Allowing that will give more value to users, and will increase the revenue for the operator.
8) Bonus reason: Today’s triple-play service provider’s IPTV and VoIP services usually operate on different networks. This requires higher expenses compared to a single network architecture that can serve multiple services. From a pure cost point of view, merging everything to a single network plays in favor of IPTV, and that can be done using IMS.
   IPTV is a set of services. IMS is a platform to create and manage services. They are a perfect match. Using IMS instead of trying to build a standardized interface for managing IPTV and causing duplications seems like the right choice, especially when moving to a triple-play or a quad-play service provider world [14].
V. IMS APPLICATIONS
A. Push-to-Talk over Cellular (PoC)
   Push-to-talk is a mobile network–derived service for instantly communicating with the rest of a nominated workgroup. It is based on half-duplex VoIP technology. Converged PoC offers the subscriber all the benefits of two-way radio, across the country or around the world. Users can selfprovision their own call groups, making changes and updates at any time. With the integration of converged presence and directory services, the user will be able to tell which group members are available for instant PoC contact at the push of a button.

B. Instant Messenger

   PC–based instant messaging has become very popular among teenage Internet users. Workgroups, enterprises, and family and social groups are also embracing these text-based dialogues.

C. Gaming

   By developing the online gaming communities’ appetites, interactive communication and entertainment combined with the fact that these games run across IP, it becomes possible for IMS– based architectures to develop new revenue streams from this segment. These games can be downloaded over the IP broadband connection to the wireless or wireline device of choice.

D. Voice and Unified Messaging

  Unified messaging supports access to messages of various media types (including voice mail, fax, or e-mail) from a single mailbox. The user can do this via a variety of devices, including wireless or wireline phone, personal digital assistant (PDA) or personal computer (PC) through a Web interface.

E.Videoconferencing

  Web conferencing, audio-conferencing, and videoconferencing allows participants to view presentation materials, listen to a conference, and hold simultaneous private text conversations, all under the control of a conference moderator.

F. Voice and Video Telephony

   IP has increased the availability of video communication between various terminals and PCs. For businesses and geographically dispersed families, this means a videophone solution that does not depend on proprietary networks and equipment and is mobile.

G. Presence Services

   The addition of presence services turns a simple handset directory into an availability list, indicating whether a user is available for a voice call or SMS message. The presence server can route calls in the preferred medium, not only to individual users, but also to services and places [9].
VI. IMS AND IPTV TODAY
   Today IMS is being promoted as the architecture of choice for multimedia communications services of all kinds. Organizations such as the ETSI and CableLabs® are creating standards to enable IMS architecture to be supported on their specific access networks. Telecoms and Internet converged Services and Protocols for Advanced Networks (TISPAN) is the standards group within ETSI and ITU that has been charged with developing a more universal service delivery architecture that adapts the 3GPP-defined IMS standards to address the needs of wireline providers to build a policy-controlled IP transport network. Current versions of the IMS standards are focused on SIP-based communication services and PSTN replacement. Standards are still a work in progress, with 3GPP at Release 7 and TISPAN working on the definition of an NGN Release 2 [7].
    Virtually every major telecom industry player must now be dealing with IMS. News of planned IMS-compatible products and services are arriving with regularity. Despite investment constraints forced upon them by the 2008-2009 global economic slowdown, operators are still looking beyond 3G in the quest to sustain their growth in the medium to long term and reduce competitive threats. Although some projects have been postponed due to the adverse financial climate, a great number of planned deployments are still being pursued by operators, as IMS represents a key platform for future service provisioning and a long term investment beyond 2012, future-proofing operators from risk in increased service sophistication and capacity requirements. IMS truly merges the internet with the cellular world to provide ubiquitous access to internet technologies and to provide consumers with appealing services [13].
VII. CONCLUSION
   By introducing the concept of horizontalization in IMS, the operators get an excellent opportunity to capitalize even further on the layered architecture that is being introduced in both wireline and wireless networks. Utilizing the horizontal architecture, with its reusable common functions, the operator can in a service oriented and revenue focused way start the journey towards all-IP. IMS provides sound, business-focused evolution options for delivering attractive, easy-to-use, reliable and profitable multimedia services. It also enables operators achieve fixed–mobile convergence. Service providers must expand their service offerings to include IPTV, along with integrated data, voice, and mobility services, to counter declining traditional voice revenues and compete with other types of providers. As standards bodies define architectures for converged, quad-play networks, IMS is evolving toward a leading solution for creation and management of many session-based services. Unique features and intelligence within the architecture, technologies, and products gives service providers the tools to deliver a high quality of experience to their subscribers. The result being greater customer loyalty and a platform for the introduction of other types of services that can be integrated into IPTV.
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