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1. Introduction

The contribution is submitted to the 2006 January Geneva meeting of Q.2/19 for discussion. 

In the working Q.MMF, the Location Managers (LM) are classified into Local LM and Home LM. In the document, the definitions of ‘Local’ and ‘Home’ LM need to be clearly described. It seems to be natural to define the Local LM as the LM located in the Access Network, the Home LM as the LM managed in the Core Network. In this context, the relevant texts for Section 7 and 8.2 are newly proposed in this contribution. 

In addition, the Access Management (e.g., via AAA servers) and Session Management (e.g., via SIP servers) could be used as the supportive functionality for MM. The relevant description is also proposed in this contribution.

The proposed texts are presented with blue-colored marks from the next page in the contribution.

2. Proposal 
It is proposed that the texts in this contribution be inserted into the Q.MMF appropriately after discussion.

7
Mobility Managers

Under the MMF, the MM functionality will be performed with the following mobility managers:

· Location Manager (LM)

LM is used to provide the location registration and location update (tracking) for MM in the control plane. Each MT should register its current location ID (IP address) with its associated LM, whenever it moves into a new region and gets a new location ID. Each LM will keep and maintain the information of mapping between User ID and Location ID for the concerned MTs. With the help of the LM, a (external/internal) caller MT could communicate to the callee MT.

As per the location of LM deployed in the network, the LM can be classified into ‘Local LM (LLM)’ and Home LM (HLM). The HLM is located at the core network and used to control the location management for all the subscribers, whereas the LLM could be located at each access network and used to manage the location information of the subscribers that remains in the local access network. The location management for each subscriber (MT) would be performed with interworking between HLM and LLM.

· Handover Manager (HM)

HM is used to support seamless handover (session continuity) for the MT that is moving into the other networks, and thus changing the location ID (IP address). While the data transport goes on in the session, if the MT changes its Location ID (IP address), the HM will be used to support the seamless handover for the on-going session of the MT. The HM is purposed to minimize the data loss and handover delay for the on-going session, while the MT moves to a new network region.

Each HM might be located at each access network rather than at the core network, so as to minimize the handover latency for completion of the handover for the MT. 

· Paging Manager (PM)
PM is used to support the paging over the networks. When an MT goes into the idle (or dormant) state, it registers with a PM. The MT will also update its paging area, whenever it changes the paging area. The paging management could be implemented in the access link layer and/or IP-based network layer. In the MMF, the IP-based paging will be focused, since the paging schemes in the underlying access link layer are subject to a specific access technology.

It is noted that the paging management by PM is performed together with the location management by LM. For example, when a Local LM receives a location query, destined to an inactive MT, from its Home LM, it will broadcast the location query message toward a specific paging area that the MT has registered with. Each PM might be located at each access network rather than at the core network, so as to perform the paging in the paging areas of the access network.

· Other Management Entities 

The MM might be performed by inter-working with the other management entities such as access manager (AM) and session manager (SM).

AM is used to perform the authentication and authorization for the subscriber MT. This AM functionality would be used as the basic subsidiary sub-function for the other MM functionality: location management and handover management, etc. It is noted that such AM may typically implemented by the AAA servers.

SM is used to manage the application session of the two end-to-end users, if the session management is required for the concerned services. The session management includes the session establishment, maintenance, and termination for the end-to-end application session. It is noted that such SM may typically implemented by the SIP proxy servers.

Figure 4 illustrates the architecture of the mobility managers described above in the networks.
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Figure 4. Mobility Managers in MMF

In this figure, the home LM is in the core network of the operator that the mobile user has subscribed to. Local LM is in the network where the MT is being attached to at present. In the core network, there are the Home SM and Home AM in addition to the Home LM. In the access network, there are HM and PM, in addition to the Local LM.

The access and session management functions will be performed for each MT with the help of the access and session management entities. For this purpose, the legacy AAA and SIP servers might be used in the core and access networks.

The location management function will be performed with interworking between local LM and Home LM. An access network uses the local LM so as to keep track of the current location of the MTs locally. When an external/internal caller wants to communicate with the MT, it will first contact with the LM for the MT so as to obtain the current location ID of the MT. In this ‘location query’ process, a User ID could be used to identify the callee MT. In response to the location query, the LM will inform the caller about the current location of the callee MT. With this location query process, a session will be established between the two associated terminals. Those two terminals could then exchange data packets by using the standard IP routing protocols.

The handover management function will be performed by HM in the access network, with the help of the session management functional entities, so as to keep the session continuity. The paging management could be performed with the Local LM, when a paging scheme is enabled.

7.1 
Location Manager (LM) 

As shown in Figure 4, the Location Manager (LM) could be divided into ‘Home LM’ and ‘Local LM.’ These two managers could interwork each other to provide the location management functionality for MTs.

Home LM manages the information of the corresponding MTs and may interwork with an appropriate AAA scheme. Home LM should maintain a mapping table between a User ID and the location ID for the corresponding MT, which may be implemented with a suitable database (DB). The location ID for an MT may be an IP address that the MT gets in the current network region, or an address of Local LM that keeps the information of the IP address of the MT in the local network. In the location query process, the Home LM will reply to the location query of a calling MT with the location ID of the callee MT.

Local LM manages the current location ID of the MTs in the local network. When Home LM queries the location of a particular MT, the Local LM will respond with the location ID of the called MT in the network. For this purpose, the Local LM maintains a mapping table between the User ID and location ID for the MTs in the database.

7.2 
Handover Manager (HM)

HM is used to provide the session continuity in order to support seamless handover for the moving MTs. For effective handover support, the interworking might be needed between control plane and data transport plane. In this respect, the HM may be implemented into the network such as Access Routers or special network agents, which is a typical way taken in the network-layer HM schemes such as Mobile IP.

Another way to provide handover is the end-to-end transport or application layer HM scheme, as can be seen in the SIP-based handover. This end-to-end handover scheme is basically performed between the two end terminals in the transport layer or application layer, in which the support of the network agents (ARs) is minimized. In this handover scheme, the HM functionality might be implemented in the MT itself, rather than using any special agents in the network.

8.2 
Location Registration and Update

After getting a routable IP address in the new access network, the MT must register the current location information with the home LM. This location registration will typically be done by way of the local LM, as shown in the figure below. 
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Figure 6. Location Registrations and Updates 
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