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1. Background

This contribution proposes some additions and changes to the Q.MMF/SG19, in relation to the mobility management capabilities. 

In Section 8.3 and 8.5 of the current version of the Q.MMF, the packets sent by the caller are assumed to reach to the MT by the standard IP routing, always. This implies current recommendation has no provision for the mobile terminals having private IP addresses.
Further, MIPv4 includes provisions for FA(Foreign Agent)-CoA(Care Of Address) that can cover mobile terminals having private IP addresses. Even in SBI2K system, considerations for the private-IP addressed mobile terminals should be taken into account.
2. Proposal 
1. It is proposed that the Section 8.3 and 8.5 of the current Q.MMF be modified to cover the mobiles having private IP addresses as the location ID’s.  A possible way of modifications is included in the Annex A.

2. Another proposal is to modify a part of Section 5 as described below.  This change is to reflect that the IP address itself can be a User ID. 

In general, the user ID is used to identify a specific user in the point of service provider along with the relevant services, whereas the location ID is used to specify the current location or point of attachment in the network. Examples of user IDs typically used include Network Access Identifier (NAI), IP address or e-mail address, whereas the routable IP address shall be used as the location ID in the IP-based SBI2K.

Annex A. Proposed Changes to the Section 8.3 and 8.4

8.3 
Location Query and Reply
For the description of this and subsequent Sections, the following terms are defined.

- Forwarding mode: It can be either ‘Direct mode’ or ‘Indirect mode’. When the mobile terminal has a public IP address, the mode is ‘Direct mode’, and when the mobile terminal has a private IP address, the mode is ‘Indirect mode’.
- Reference Point (of the MT): The address of the point where the ‘caller’ can send packet to finally reach to the MT. If the mode of forwarding is ‘Direct mode’, it is the location ID of the MT, whereas it is the address of the local LM, for the ‘Indirect mode’. 
- Forwarding information (of the MT): The pair of information, consisting of the forwarding mode and the reference point (of the MT).

When another external or internal (fixed or mobile) terminal, named the ‘caller,’ wants to communicate with the MT, first of all, the caller terminal should know the forwarding information(the forwarding mode and the reference point) of the MT. The home LM is assumed to know the forwarding mode of MT. Thus, forwarding information can be obtained by making a query to the home LM. The caller terminal will first query the home LM about the forwarding information of the called MT. After getting the forwarding information of the MT, now the caller terminal will begin the call/session establishment and/or the data transport process with the destination MT. 
It is noted that the location query and reply procedures could be differently applied to the services or applications, depending on whether or not they need out-of-band signaling for call/session setup. 

In this section, the following two kinds of variations for the location query and reply are described:

· Location Query and Reply without Session Setup Signaling

· Location Query and Reply with Session Setup Signaling (e. g., for SIP-based applications)

8.3.1 
Location Query and Reply without Session Setup Signaling

Figure 10(a)  shows the information flows for the location query and reply without session setup signaling in the MMF in case of the Direct mode, and Figure 10 (b) shows the procedure for location query & reply without session setup signaling in the MMF in case of the Indirect mode.
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Figure 10(a). Location Query and Reply without Session Setup Signaling for the Direct mode
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Figure 10(b). Location Query and Reply without Session Setup Signaling for the Indirect mode

In the Figure 10(a), the caller terminal contacts with the home LM associated with the called MT by using the User ID of the MT. It is assumed that the user ID can be used to identify the home LM for the MT. The caller sends a Location Query (LQ) message to the home LM to identify the IP address of the MT. 

The LQ message sent by the caller to the home LM must include the following information:

· User ID of the MT

· Other relevant information on the application or session

Depending on the concerned services, the Location Query procedures may be performed by a special agent such as the SIP proxy. In this case, the agent (e.g., SIP proxy) will include the functionality of the home LM.

From the Location Management scheme described in the previous sections, the home LM knows the IP address of the corresponding local LM to the MT. Accordingly, the home LM will forward the LQ message to the corresponding local LM, as shown in the figure.

By the location management scheme, the local LM knows the current location of the called MT in the mapping table DB. Accordingly, the local LM will reply to the home LM with the LQ-ACK message. In turn, the home LM will respond with the LQ-ACK message to the caller. 

The LQ-ACK message sent by the home LM to the caller must include the following information:

· User ID of the MT

· The mode of forwarding(i.e., Direct mode)

· The reference point(i.e., Location ID of the MT)
· Other relevant information on the application or session

With the help of the location query using the LQ and LQ-ACK messages, the external/internal terminal can communicate with the MT. By the way, in the case that the MT first initiates a session with the fixed terminal, the MT does not need any help of the location management, as we can see an example in which the MT connects to the well-known Web server in the fixed network.
In the Figure 10(b), the caller sends the same query(LQ message) to the home LM as in Figure 10(a). However, as the home LM finds that the mode of forwarding for the MT is ‘Indirect mode’, the home LM doesn’t have to send further queries since it is assumed to keep track of the most updated address of the local LM by the location registration and update procedures in Section 8.2. 
Accordingly, the home LM will respond with the LQ-ACK message to the caller as shown in the Figure 10(b).

The LQ-ACK message sent by the home LM to the caller must include the following information:

· User ID of the MT

· The mode of forwarding of the MT(i.e., Indirect mode)

· The reference point(i.e., IP address of the local LM)

· Other relevant information on the application or session

The IP address of the local LM will now be used for the caller to transport the data packets to the MT.

8.5 
Data Transport 

Through the location query and reply procedures, the caller is informed about the current IP address of the called MT or IP address of the local LM serving the current location of MT, and then begins the call/session establishment and data transport. In a certain case, the location query process could be performed with the session establishment process at the same time, as can be seen in the example of the SIP-based call/session setup signaling.

After the location query and/or session setup signaling, the MT will begin the data transport. The data packets can be exchanged either directly between those two concerned terminals using the standard IP routing, or by way of the local LM.

During the session, if the MT may move into another network region and thus it may obtain a new location ID (IP address) from the network, the handover management should be activated with the help of the Handover Manager (HM), which will be described in the next section.
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