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Several solutions tackling hybrid systems of wireless access networks including WLAN (Wifi: Wireless Fidelity) and 2nd and 3rd generations of Mobile Networks (GSM/GPRS-UMTS) have already been deployed. These first solutions based on the concept of Generic Access Networks (formerly known as UMA (Unlicensed Mobile Access)) are mainly ad-hoc solutions which have to be instantiated for each kind of access networks. The IEEE 802.21 group proposed a more generic solution for this integration covering the 4th generation of wireless networks: the MIH reference model. Several mechanisms were proposed for terrestrial networks. In this paper, we intend to extend those solutions to a satellite system based on the DVB-S/RCS protocol stack. We shown that a possible evolution of the Media Independent Handover (MIH) reference model, taking into account DVB-RCS (Digital Video Broadcasting Return Channel via Satellite) satellite system, could be implemented to integrate a Wireless terrestrial network (based on WiMAX for instance) and a satellite system.

I. Introduction

DVB RCS satcom systems provide a shared uplink between the users of terminals. Those systems are basically conceived specifically for a satellite environment. A preliminary analysis of the applicability of various terrestrial standards in a satellite context highlights their interest in a 4G context, offering a generalized broadband access allowing an extension of the coverage of terrestrial networks. This broadband access scenario with extension of coverage in complement of other terrestrial networks. This broadband access scenario with extension of coverage in complement of other terrestrial access networks covers one of the objectives of the 4G, namely the coverage between the various access networks. Such an evolution can be led in various ways, but the tendency is more with the use of access network adapted to the context (geographical, mobility,…) of the user than to the definition of a standard covering a single need. Within such a context, the handover technique (for example resulting from the works of the IEEE802.21 group) can make it possible to obtain the required convergence.

II. Related Work

Recent researches focused on the integration of WLAN (such as Wifi), WMAN (such as WiMAX) and 3G networks to define 4G solutions. Authors in (Ref. [START_REF] Cho | TAKEOVER: A New Vertical Handover Concept for Net-Generation Heterogeneous Networks[END_REF] are interested in seamless vertical handover, they introduce a new concept, the Takeover, which enables a neighbour node to process requests from other mobile nodes. They developed protocol and operation for the takeover and apply it to vertical handover for next-generation heterogeneous networks. The proposed scheme reduces the average handover latency and so enables a fast and seamless vertical handover.

In (Ref. 2) authors present a new framework to evaluate the VHO (Vertical HandOver) algorithm (WLAN/3G) design impact on system resource utilization and user perceived QoS. They used this framework to compare the performance of two different VHO algorithms. The results clarify the trade-off between achieving high resource utilization and satisfying user QoS expectations.

Authors in (Ref. 3) present an efficient network selection mechanism (WLAN/UMTS) for next-generation networks to guarantee mobile users being Always Best Connected (ABS). Two mathematical techniques (Analytic Hierarchy Process (AHP) and Grey Relational Analysis (GRA)) are combined in the mechanism to decide the optimum network for mobile users through finding the trade-off among user's preference, service application, and network condition. But the problem of those methods, it is that we can not know if we could modulate as this system which has more of parameters. In (Ref. [START_REF] Salkintzis | Interworking Techniques and Architectures for WLAN/3G Integration toward 4G Mobile Data Networks[END_REF]), authors propose a novel architecture able to provide interworking between WLAN and 3G networks, and meet the requirements of the most common interworking scenarios. Authors in (Ref. [START_REF] Bing | Performance Analysis of Vertical Handover in a UMTS-WLAN Integrated Network[END_REF], describe a possible architecture integrating UMTS and 802.11 WLAN at SGSN (Serving GPRS Support Node). They present an analytical vertical handover initiation model based on the criteria of received signal strength (RSS) and distance.

Authors in (Ref. [START_REF] Choi | Fast handover Scheme for Real-Time Downlink Service in IEEE 802.16e BWA System[END_REF]) propose an enhanced link-layer data before synchronization with uplink during handover process in IEEE 802.21e BWA (Broadband Wireless Access) system. The proposed scheme reduces the data transmission delay and the packet loss probability for real-time downlink service. In (Ref. 7), authors propose an IEEE 802.16a/802.11n scheme which can reduce the unnecessary handoff probability because of the received signal strength temporary dropping down. The handover algorithm can be extended to other heterogeneous networks.

Other papers take into account mobility and users location. In (Ref. 8) a system architecture for vertical handoff in location heterogeneous wireless is proposed. In addition, authors in (Ref. 9) develop a location-aided decision algorithm for handoff across heterogeneous wireless overlay networks (WLAN/UMTS) to prevent the triggering of handovers that result from short visits to discovered WLANs coverage area. This algorithm is based on the user's location, speed, and direction as well as handoff-delay values to compute the minimum required visit duration and the user's trajectory. Several scenarios based on MIH architectures have been defined and studied. It is shown that MIH concepts can be implemented. In this paper, we define an architecture that takes into account MIH functions. As a result, several mechanisms are highlighted in order to adapt MIH architectures and DVB-RCS standard. A handover procedure between a terrestrial network (WiMAX) and GEO DVB-RCS satellite system, which covers services proposed by the IEEE 802.21 group, is described. We assume that users have the capacity to communicate with these two networks (scenario1), and that the PoA (Point of Access) is a DVB-RCS satellite supporting the MIH services (proposed by IEEE 802.21 group).

III. Proposed Scenarios

IEEE 802.21 group proposed (Ref. 12) MIH reference model. However, we propose several scenarios to manage the integration between terrestrial networks and satellite system (Fig. 1). For this goal, in this paper we choose the integration with WiMAX network to carry out a good coverage and get good characteristics. We considered the following scenarios: 

A. First Scenario

The user has a dual-mode interface (Fig. 1). He supports both WiMAX and DVB-RCS interfaces and thus can directly communicate with the satellite without any intermediary. In the case of GEO satellites, this scenario is difficult to apply at least from the commercial point of view because it needs to thus provide each mobile user by a satellite interface with a considerable size. But, this scenario would be a good choice in case of LEO (Low Earth Orbit) satellites. It is also necessary to guarantee the process of handover.

B. Second Scenario

The user contacts the satellite through a WiMAX base station (Fig. 1). In this case, the corresponding base station (BS) must be equipped by another antenna (enabling DVB-RCS services). Let us an example which explains the idea behind this scenario: a WiMAX user, who needs to communicate with another user (which is out of the coverage of this network), can do that through a DVB-RCS satellite. The WiMAX base station detects that the target user is out of its coverage, and that it is not in the coverage area of the same network. So, it is preferable that the WiMAX base station contacts the suitable DVB-RCS satellite which will carry out this connection with the target user. In this scenario, we do not need to equip each WiMAX user by a DVB-RCS antenna; but the WiMAX base station must be equipped with a DVB-RCS antenna. We think that this scenario is easy to carry out than the first scenario. But we need to a smart BS, and that is rather complicated.

C. Third Scenario

The user communicates with a WiMAX base station which is connected to a DVB-RCS gateway (Fig. 1). The latter establishes communications with the satellite system. In this scenario, we need to equip the WiMAX base station by an antenna. In addition, the gateway has also to integrate more services. On the other hand, in this scenario the satellite can only be transparent; however the gateway has to ensure the required functionalities to establish the communication.

D. Fourth Scenario

A WiMAX user who can not find the user target in the coverage of his network (Fig. 1), contacts a suitable gateway which in his turn communicates with the suitable satellite. In our opinion, this scenario is more difficult to implement because it presents the disadvantages of the first scenario, moreover we need to develop the gateway and equip it by a special antenna.

IV. Proposed Architecture

Let us now develop the proposed architecture. In our approach we focus first on the MIH reference model then we detail the proposed adoptions.

A. 802.21 Functional components

Fig. 2 shows the 802.21 stack (Ref. 12). We see the commands, information services, and events which can occur. On the other hand, we try in this paper to integrate a DVB-RCS satellite system to the MIH model. We try thus to integrate this satellite system besides the wireless networks proposed by 802.21 group. This means that the initiative of the handover will be in charge of the terminal (MN) (see Fig. 4). MIH_DVB_RCS_SAP, MIH_MGMT_SAP and MIH_SAP are three defined service access points in order to convey the primitives of service of 802.21 (Event Service, Command Service and Information Services).???? MIH_MGMT_SAP This service access point is supposed to define the interface between MIH function and the management plane of the various networks. In our case, the management plan does not exist in DVB-RCS protocol architecture. It would thus be necessary to define the management primitives (signaling SI and TIM messages) which will be used for the assistance to the selection the network, in the initiation and the execution of the handover. The MIH_MGMT_SAP thus defines primitives for MIES, MICS and MIIS.

Lower Layers (L2 and below)
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B.4.

MIH_SAP This service access point defines the interface between MIH function and mobility management protocol (L3MP) or a function of handover which is located in higher layers or also a higher transport layer. This interface is a local interface and must be present in all reference models.

B.5.

MIH Reference Model for Mobile Stations with Multiple Protocol Stacks Fig. 5 presents the reference model for mobile stations with multiple protocol stacks (Ref. 12). However, we are also interested in the integration with satellite systems. For that purpose , we propose also a model of a DVB-RCS user with three service access points in order to convey the primitives of IEEE 802.21 services (events, commends and information).
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Figure.5. MIH Reference Model for Mobile Stations with Multiple Protocol Stacks

V. WiMAX/DVB-RCS Handover Procedure

The scenario shown in Fig. 6 covers all the services suggested by IEEE 802.21 group. The MIIS is used to discover the presence of new networks. We explain the steps indicated in Fig. 6 while trying to make a handover between a terrestrial network (WiMAX) and a DVB-RCS satellite system. This means that we assume that the DVB_RCS gateway support the services of the MIH proposed. Let us remember that the following steps are developed while depending on the references (Ref. 11, 12):

1) This represents the steady state connection between MT (Mobile Terminal) and the original network such as WiMAX.. 2) This shows the basic flow to retrieve information using the MIH Information Service (MIIS).

3) The MT can first retrieve information about only satellite system (or of the available satellites) (for example their number), and then can retrieve the details only on the selected networks (or on only one satellite (gateway)). Such details may include information such as MAC addresses of different gateways, link layer parameters for establishing connections, services available on networks, etc. Depending on terminal mobility and network coverage area the terminal can continue to discover information about new networks. 4) Once that information about a new network (DVB-RCS satellite system) is available, the MT may receive up_link flow and do a handover evaluation and link selection using specified user policies and properties of different available satellite networks (if we have the choice between many satellites (the user could choose one of the available satellites (NCCs), as it can support a Mesh mode). 5) As the signal goes down, the link layer (of the MT) may anticipate the handover and send Link Going Down event service to both MIHs (the MIH of the MT (local) and this one of WiMAX (remote)). 6) The WiMAX BS (old PoA) can send IP information request to new PoA (we assume here that the satellite network supports IP) with the address which the MT transmitted in the Link Going Down, and the new PoA can further deliver the Information request to new AR/FA which has MIHF. "And then, the satellite (NCC) can inform the gateway which has a MIHF (Media Independent Handover Function) (that in the scenario 3 where we use this gateway like a terrestrial access (like an AR for WiMAX))".

(Discovery of MIHF capability of AR and FA is out of scope of this procedure). 7) Depending on the implementation in the network, either new PoA and old PoA deliver IP related information through IP Information Response (Method 1) or AR/FA can tunnel Agent Advertisement to MT (Method 2). In our scenarios, the transmission from the party of the satellite towards the MT occurs: -directly from the satellite (NCC) towards the MT (scenario 1) -through the base station (WiMAX) (scenario 2 "our cases") -Or through the gateway (scenario 3 and 4). 8) Once the link layer parameters have been identified, the terminal may attach to a new link using appropriate link attachment procedures. Once all the link attachment steps are completed, and once the link is ready for sending L3 packets, a Link_Up trigger event may be sent to the MIH function both on the local and remote lik. 9) Once the link has been appropriately setup based on connection requirement, the MIH function may actually commit to handover. 10) The higher layer Protocol (MIP) (we assume here that the satellite (NCC) supports a MIPv4 or MIPv6 protocol) in this case can now prepare to complete handover by Registration with HA. 11) MIP sends and receives Registration Request (MIPv4)/Binding Update and Registration Reply (MIPv4)/Binding Acknowledge (MIPv6) by using CoA which connected to the old link. 12) The MT may now disconnect the old link (WiMAX), which may result in the Link_Down event being delivered to the MIH Function on the terminal.
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VI. Conclusion

In this paper, we defined an architecture that takes into account MIH reference model as an integration between satellite system and terrestrial network. Four scenarios were considered. A handover procedure between a terrestrial network (WiMAX) and GEO DVB-RCS satellite system is described. As future work, we adapt a WiMAX model. This model takes into account several parameters of performance. Then, we integrate it in a satellite system. We think thus modelling this system. Finally, we simulate the adopted model so that we draw to evaluate it and study their performances by several scenarios.
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  Recent papers address the development of IEEE 802.21works. Authors in (Ref. 10) propose an enhanced handover mechanism with new additional primitives and parameters to the Media Independent Handover (MIH) services defined in IEEE 802.21. The proposed scheme can reduce handover latency for mobile IPv6 by removing the router discovery time. Indeed, in (Ref. 11), they present seamless handover techniques based on emerging IEEE 802.21 standards efforts. A testbed has shown that disconnection durations and packet losses during handover can be reduced. The IETF group MISHOP (Ref.13) defines fast handover mechanisms for mobile IPv6 for IEEE 802.16 networks. However, in this paper, we present an architecture based on IEEE 802.21 in order to integrate this later with a GEO DVB-RCS satellite system. Finally, we propose a WiMAX/DVB-RCS handover procedure.
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