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ABSTRACT

 






As the emerging of 4G network, which is the convergence of fixed and mobile networks, there is a great need for the changing of traditional terminal devices to adaptively and intelligently meet the requirements of users. This paper proposes a novel framework and mechanism for self configuration of receivers that operate in heterogeneous environments and in 4G networks. The presented management framework supports dynamically modelling, strategy based optimization for construction of a self configured, self managed and adaptive 4G terminals. For this highly heterogeneous communications  and services environment, we propose a framework of Terminal Management System based on self configuration of the terminals by interoperating with existing service delivery, aims to provide seamless service and ABC(Always Best Connected) connections to mobile users. Access network selection and QoS of service are the important factors which have crucial impacts on self-configuration and re-configuration process of 4G terminals. Two separate problems are identified in this paper to satisfy the self configuration and re-configuration of receivers: one involving the framework of self configuration, and the other concerning the optimization algorithm of service configuration in light of quality levels and other parameters.
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IMPORTANT ABBRIEVATIONS

CDMA
-
Code Division Multiple Access

GSM

-
Global System for Mobile communication

EDGE
-
Enhanced Data Rates for GSM Evolution

TMS

- 
Terminal Management System 

IPv6

-
Internet Protocol version 6

MANET
-
Mobile Ad hoc Network

 GENERATIONS OF  MOBILE PHONES

ZEROth  GENERATION (0G)

Mobile radio telephone systems preceded modern cellular mobile telephony technology. Since they were the predecessors of the first generation of cellular telephones, these systems are sometimes retroactively referred to as pre cellular (or sometimes zero generation) systems. Technologies used in pre cellular systems included the Push to Talk (PTT or manual), Mobile Telephone System (MTS), Improved Mobile Telephone Service (IMTS), and Advanced Mobile Telephone System (AMTS) systems. These early mobile telephone systems can be distinguished from earlier closed radio telephone systems in that they were available as a commercial service that was part of the public switched telephone network, with their own telephone numbers, rather than part of a closed network such as a police radio or taxi dispatch system.

These mobile telephones were usually mounted in cars or trucks, though briefcase models were also made. Typically, the transceiver (transmitter-receiver) was mounted in the vehicle trunk and attached to the "head" (dial, display, and handset) mounted near the driver seat.

They were sold through WCCs (Wire line Common Carriers, aka telephone companies), RCCs (Radio Common Carriers), and two-way radio dealers.

FIRST GENERATION(1G)

1G refers to the first-generation of wireless telephone technology, mobile telecommunications. These are the analog telecommunications standards that were introduced in the 1980s and continued until being replaced by 2G digital telecommunications. The main difference between two succeeding mobile telephone systems, 1G and 2G, is that the radio signals that 1G networks use are analog, while 2G networks are digital.

Although both systems use digital signalling to connect the radio towers (which listen to the handsets) to the rest of the telephone system, the voice itself during a call is encoded to digital signals in 2G whereas 1G is only modulated to higher frequency, typically 150 MHz and up.

One such standard is NMT (Nordic Mobile Telephone), used in Nordic countries, Switzerland, Netherlands, Eastern Europe and Russia. Others include AMPS (Advanced Mobile Phone System) used in the North America and Australia, TACS (Total Access Communications System) in the United Kingdom, C-450 in West Germany, Portugal and South Africa, Radiocom 2000 in France, and RTMI in Italy. In Japan there were multiple systems. Three standards, TZ-801, TZ-802, and TZ-803 were developed by NTT, while a competing system operated by DDI used the JTACS (Japan Total Access Communications System) standard.

SECOND GENERATION(2G)

2G is short for second-generation wireless telephone technology. Second generation 2G cellular telecom networks were commercially launched on the GSM standard in Finland by Radiolinja (now part of Elisa Oyj) in 1991.Three primary benefits of 2G networks over their predecessors were that phone conversations were digitally encrypted; 2G systems were significantly more efficient on the spectrum allowing for far greater mobile phone penetration levels; and 2G introduced data services for mobile, starting with SMS text messages.

After 2G was launched, the previous mobile telephone systems were retrospectively dubbed 1G. While radio signals on 1G networks are analog, radio signals on 2G networks are digital. Both systems use digital signalling to connect the radio towers (which listen to the handsets) to the rest of the telephone system.

2G has been superseded by newer technologies such as 2.5G, 2.75G, 3G, and 4G; however, 2G networks are still used in many parts of the world.

THIRD GENERATION(3G)

3G or 3rd generation mobile telecommunications, is a generation of standards for mobile phones and mobile telecommunication services fulfilling the International Mobile Telecommunications-2000 (IMT-2000) specifications by the International Telecommunication Union. Application services include wide-area wireless voice telephone, mobile Internet access, video calls and mobile TV, all in a mobile environment. To meet the IMT-2000 standards, a system is required to provide peak data rates of at least 200 kbit/s. Recent 3G releases, often denoted 3.5G and 3.75G, also provide mobile broadband access of several Mbit/s to smartphones and mobile modems in laptop computers.

The following standards are typically branded 3G:

· the UMTS system, first offered in 2001, standardized by 3GPP, used primarily in Europe, Japan, China (however with a different radio interface) and other regions predominated by GSM 2G system infrastructure. The cell phones are typically UMTS and GSM hybrids. Several radio interfaces are offered, sharing the same infrastructure: 

· The original and most widespread radio interface is called W-CDMA. 

· The TD-SCDMA radio interface, was commercialised in 2009 and is only offered in China. 

· The latest UMTS release, HSPA+, can provide peak data rates up to 56 Mbit/s in the downlink in theory (28 Mbit/s in existing services) and 22 Mbit/s in the uplink. 

· The CDMA2000 system, first offered in 2002, standardized by 3GPP2, used especially in North America and South Korea, sharing infrastructure with the IS-95 2G standard. The cell phones are typically CDMA2000 and IS-95 hybrids. The latest release EVDO Rev B offers peak rates of 14.7 Mbit/s downstream. 

The above systems and radio interfaces are based on kindred spread spectrum radio transmission technology. While the GSM EDGE standard ("2.9G"), DECT cordless phones and Mobile WiMAX standards formally also fulfil the IMT-2000 requirements and are approved as 3G standards by ITU, these are typically not branded 3G, and are based on completely different technologies.

A new generation of cellular standards has appeared approximately every tenth year since 1G systems were introduced in 1981/1982. Each generation is characterized by new frequency bands, higher data rates and non backwards compatible transmission technology. The first release of the 3GPP Long Term Evolution (LTE) standard does not completely fulfil the ITU 4G requirements called IMT-Advanced. First release LTE is not backwards compatible with 3G, but is a pre-4G or 3.9G technology, however sometimes branded "4G" by the service providers. Its evolution LTE Advanced is a 4G technology. WiMAX is another technology verging on or marketed as 4G.

FOURTH GENERATION(4G)

In telecommunications, 4G is the fourth generation of cellular wireless standards. It is a successor to the 3G and 2G families of standards. In 2009, the ITU-R organization specified the IMT-Advanced (International Mobile Telecommunications Advanced) requirements for 4G standards, setting peak speed requirements for 4G service at 100 Mbit/s for high mobility communication (such as from trains and cars) and 1 Gbit/s for low mobility communication (such as pedestrians and stationary users).

A 4G system is expected to provide a comprehensive and secure all-IP based mobile broadband solution to laptop computer wireless modems, smartphones, and other mobile devices. Facilities such as ultra-broadband Internet access, IP telephony, gaming services, and streamed multimedia may be provided to users.

Pre-4G technologies such as mobile WiMAX and first-release Long term evolution (LTE) have been on the market since 2006 and 2009 respectively, and though often branded as 4G in marketing materials, the current versions of these technologies provide downstream peak bitrates of 144 Mbit/s and 100 Mbit/s respectively. The ITU announced in December 2010 that WiMax, LTE, and HSPA+ are 4G technologies.

IMT-Advanced compliant versions of the above two standards are under development and called “LTE Advancedand “WirelessMAN-Advancedrespectively. ITU has decided that LTE Advanced and Wireless MAN-Advanced should be accorded the official designation of IMT-Advanced. On December 6, 2010, ITU announced that current versions of LTE, WiMax and other evolved 3G technologies that do not fulfil "IMT-Advanced" requirements could be considered "4G", provided they represent forerunners to IMT-Advanced and "a substantial level of improvement in performance and capabilities with respect to the initial third generation systems now deployed."

In all suggestions for 4G, the CDMA spread spectrum radio technology used in 3G systems and IS-95 is abandoned and replaced by OFDMA and other frequency-domain equalization schemes. This is combined with MIMO (Multiple In Multiple Out), e.g., multiple antennas, dynamic channel allocation and channel-dependent scheduling.

INTRODUCTION







The 4G is defined as a completely new fully IP-based integrated networks achieved after convergence of wired and wireless networks and several other convergences that will be capable to provide 100 Mbps and 1 Gbps, with end-to-end QoS and high security, offering any kind of services at any time as per user requirements, anywhere with seamless interoperability, one billing and fully personalized.







 Architectures of 4G networks requires that multiple access technologies (such as WLAN , third-generation cellular systems , CDMA, Blue tooth and WiBro) and types of terminals are supported, capable of alternatively operating in the different radio segments available in the infrastructure. This architecture is often referred to as "Beyond 3G" or "4G wireless systems", and now more and more research are focused on it. This architecture supports the users' terminal to involve multi-mode and multi-access, which means that the terminal can use any network regardless of network access technologies and can support vertical handover , and Always Best Connected (ABC) to provide the seamless service to the user in the heterogeneous network environment.

RELATED WORK

`



In this section, we present the previous work and the problems related to the self configuration of 4G receivers. There are probably three aspects of solution are addressed. They are address auto configuration based on IPv6, service configuration, handover decision model. We also describe the some re-configuration based issues should take into account,for example, the context management in mobile environments,dynamic modelling of configuration module, autonomic computing.

A. ADDRESS AUTO CONFIGURATION BASED ON IPv6





As we know, 4G networks are IPv6 based, and may be mobile ad hoc network topology. One of terminal configuration issues is the IP address auto configuration. Address auto configuration in networks especially in mobile networks is still an unresolved issue. There are three types of IP address auto configuration mechanisms: conflict-detection allocation,conflict-free allocation and best-effort allocation. The paper proposes a dynamic distributed conflict-free address configuration algorithm for MANETs that provides address assignment to mobile hosts during the initiation, formation and maintenance of a network.

B. QUALITY OF SERVICE PROVISIONING





This Paper propose two reservation mechanisms for improved resource allocation in wireless All-IP networks in order to meet the Quality of Service (QoS) requirements of real-time applications whilst maintaining resource utilization at high levels. The self management idea is taken over from autonomic computing  in order to address the complexity problem of system deployment, maintenance and administration and to improve the performance and flexibility of system. Accordingly, for effectively managing and configuring wireless terminal operation, the computation of optimal allocations of services to access networks and to quality levels, the processing of contextual information for determining the characteristics usage context, determination of the user's preferences, are key technologies.

C. HANDOVER OF HETEROGENEOUS NETWORKS





In 4G networks, the users are in need of services using the terminal that can use any network regardless of network access technologies (e.g., CDMA, WLAN, Blue tooth and WiBro). As a result, deciding the best network interface to use is very important and this decision should be based on various considerations such as the capacity of each network link, usage charge of each network connection, power consumption of each network interface and user preferences. That is, context information and user profile. Vertical handover decision , which using the context information of the terminal, the network and the user based on the autonomic computing concept, is part of Terminal Management System.

MECHANISM AND PROBLEM DESCRIPTION

Self configuration of Receivers can be regarded as the following process:
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When new receivers or terminals joined the networks,they are in pre operational mode and will be self configured,after this process they will get into the operational mode.






How to configure the 4G terminals or receivers incorporates a potentially complex decision-making process ,which are mainly influenced by two aspects :one that it may be guided by policy management tools,thus giving rise to the essential issue of optimally distributing intelligence between the network and mobile terminal, in order to support seamless mobility and service positioning.






Another involves usage context collection automatically by terminals. The information of user tasks and experience (including surrounding conditions,user preferences ,profile et c) that being available to the system for further processing can assist it in fulfilling its goals. User mobility creates situations where the user's context is highly dynamic : interaction,execution and usage needs change frequently and rapidly, which implies that 4G terminals must be able to provide away for services and terminal settings to adapt appropriately to this constantly changing environment.

Consequently, there are the following arguments for the Software terminal to incorporate functionality for performing access watchdog selection (thus for quality level of service selection) and user  profiling: 

1. In a heterogeneous environment, with multiple available access technologies, information about network availability can be highly dynamic. The mobile terminal is responsible for constantly monitoring access network availability and unavailability, as these are perceived by its network interfaces and may thus acquire direct access to a wide range of network  characteristics  (signal strength, available bandwidth in nearby access points, etc.) Let it be noted that by "access point" (AP) we shall refer to any available network attachment point available in the infrastructure.

2. The user is in direct contact with his terminal, therefore his preferences can be stored in the mobile device easily and promptly.

3. The quit of a terminal in a certain topology network (such as an adhoc network); which is crucial for continuous operation of that network.

In general, the robust and efficient Terminal Management System (TMS) must be capable of:

1) Optimally selecting services to access networks and to quality levels, which should consider network availability, user preferences and running services requirements, as well as configuring the connections to appropriate APs.

2) Supporting handing over among the access networks in a seamless manner.

3)  Awareness of quit of a terminal so as to keeping continuity of a network, especially in a dynamically established short lived network (mobile ad hoc network).

The TMS must be modelled for a modem, general purpose operating system, running on a mobile terminal that may be continuously switched on.

DESIGN AND SOLUTION

A. SELF CONFIGURATION FRAMEWORK

Users will own small networks in 4G networks, whose terminals will have heterogeneous interfaces and be mobile, thus increasing the dynamics and the alternatives to get connectivity. Thus, the framework of TMS is the focus of our research. We survey existing self configuration frameworks,provide the directions to solve the problem using a new framework that is able to adapt to emerging network contexts and meet the quality level.

As we have discussed the design principle of 4G terminal, we present its framework as follows
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Each module of the TMS is defined as follows

· Network Interface Adaptation Manager: providing interface to different access network, such as WLAN,Blue tooth, GSM, WiBro 

·  Access Network selection Manager: selection of access network.

· Handover Manager: configuring the basic parameters used for join an access network, such as IP address,DNS; keep session continuous and alive when handover or mobile between different access networks;

· Intelligent Integrated Strategy Manager (IISM): the kernel of the TMS, in charge of management and configuration of receivers, according to the information collecting from Service Configuration, User Preference Default Configuration, System Monitoring and Software Watchdog; This module also guarantee the transparent handover or mobility of user terminal among different access networks; 

· User Preferences Default Configuration: loading default settings of user profile;

· Service Configuration: loading default service setting if general receivers;

· System Monitoring: TMS application parameters monitoring; Listening of neighbourhood receiver's message so as to be able to perceive the depart of a receiver in the network; Detecting the update/license/download of software;

· Software Watchdog: surveillance of application software of receivers, in case of system collapsing, store setting and reboot the application software.

In the above the modules, network Interface Adaptation Manager are in the MAC (Media Access Control) layer, and the others are in the high layer, that is, application layers.

The quit of a terminal is  managed by this framework in the following manner.

When a receiver/terminal gently departs the network, it informs its neighbouring receiver before departing. When this receiver departure message is received by neighbour receivers, they will inform the receiver who will be responsible for

regenerating the departing receiver's address.

When an existing receiver abruptly departs the network,there is no opportunity to inform the network about this departure. When a new receiver next comes to join the network, after receiving a new address it broadcasts a message informing its new address. Then all of members in network respond to new member acknowledging the new address. With these messages newly configured receiver knows which receivers are not present in the network. The newly configured receiver sends unicast messages to the missing receivers. If  there is no reply, the new receivers will inform the parent of the missing receiver, just as in the case of a graceful departure.

B.STRATEGY DESCRIPTION

In last subsection, we have proposed a software framework of TMS, but here we discuss how the IISM make decision of optimizing process according to outsize parameters (such as service type, access network interface, quality of service).

 Given that the outside physical condition parameters:

· Si:The set of service, ∀   i ∈ {I,2, ...M}

· Nj : The set of network interface, ∀  j ∈ {1,2,3,...N}

We can conclude that there are following permutation and combination of service and network:
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Given that the users preferred parameters :

· qij : The quality level score of combination of service i and network interface j, ∀ i ∈{1,2,...M};j E {1,2,...N};

· cij : The cost score of combination of service i and network interface j, ∀ i∈ {1,2,...M}; ∀ j∈{1,2,...N};

· bij : The bandwidth score of combination of service i and network interface j,              

         ∀i∈{1,2,...M};∀ j∈{1,2,...N};

· Wq : The weight coefficient of quality, user preferred;

· We : The weight coefficient of cost, user preferred;

· Wb :The weight coefficient of bandwidth, user preferred;

The constraints are Wq+Wc+Wb=1

The evaluation of the value of the different services to difference network interface  is :






V(SiNj)=(SiNj∑qijwq,cijwc,bijwb)

Objective function is that to acquire the maximum value of the services to different network interface,the value of objective function is :

                                         Fi(SiNj)=max(SiNj∑qijwq,cijwc,bijwb)

                                                     n





      =Si max(Nj∑qijwq,cijwc,bijwb)

                                                  j=1

Therefore, the destination we achieve is the all services the user is handling can satisfy the best requirements both according to network interface and user preferences, so the total objective is described as follows:

[image: image4.png]R(SN)
F s BN

F.(S,N;)




Receives can do self configuration with the above equation ,which will guide user to their preferred services, each of the service is optimized in light of both different access network interface and users' preferences.

CONCLUSIONS







The self configuration of receivers in 4G networks is a very important issue. The robust, seamless, and efficient configuration mechanism or framework is needed for the highly personalized receivers in a heterogeneous network. 







In this paper, we have proposed a TMS framework to  provide a solution for determining the best network interface  for the personalized and self adaptive service. In this  framework, there are several necessary modules are included, and the most important module is Intelligent Integrated Strategy Manager, which is the kernel of the TMS, and its optimization strategy is presented. 







For future work, we will present more detailed framework  information which has important impacts on self configuration  and re-configuration of 4G receivers, develop a rapid, efficient, and optimizing algorithm to improve the performance of not only self configuration but also  re-configuration process. 
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