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1. Introduction 

This contribution discusses various options of allocating IP addresses to wireless mobile multimedia IP terminals. The contribution considers only the case where the IP addresses are allocated dynamically and call-processing procedures precede any exchange of users' information (e.g. H.323). The various address allocation options that are discussed in this contribution pertain to IP address allocation prior to call establishment. When sting up a call, the mobile H.323 terminal will have an IP address already allocated to it. The allocated IP address will be the "anchor" IP address that will be used to route the IP packets to the mobile H.323 terminal during the entire duration of the forthcoming call. This IP address will be used irrespective of the mobile H.323 terminal roaming into next visited networks during the call. The handover mechanism will provide connectivity between the anchor IP address and the mobile H.323 terminal's current location during the entire duration of the call. Once the call is cleared the mobile H.323 terminal may relinquish the allocated IP address, and the allocated IP address will be returned to the "available IP address pool."

Upon powering-up, the mobile H.323 terminal will inform the serving network of its presence by executing a registration procedure. Once registered, the roaming mobile H.323 terminal will be able to initiate or receive calls. Prior to establishing a call and subsequently exchanging information over the global IP network, the mobile H.323 terminal must be connected to the IP network. Being "IP-connected" in the context of this contribution means that:

1. The mobile H.323 terminal has acquired an IP address,  and

2. A connection between the allocated IP address and the mobile H.323 terminal has been established. 

An IP addresses may be statically (permanently) or dynamically allocated to the mobile H.323 terminals. This contribution considers only the case when the IP addresses are allocated dynamically. The connection between the acquired IP address and the mobile H.323 terminal is not specified in this contribution. This connection may be a physical connection, link-level connection, IP tunnel, or it may consist of a concatenation of different "legs," where each leg may belong a different functional layer. 
2. Discussion 

If a dynamic allocation of IP addresses is assumed, then the following scenarios may be identified:

Scenario 1.

1. An IP address is allocated to the visiting mobile H.323 terminal upon first registration, and this IP address is kept during all subsequent re-registrations in the next visited networks.

2. The connection between the allocated IP address and the mobile H.323 terminal is established upon first registration, and this connection is permanently maintained during all subsequent re-registrations in the next visited networks (e.g. Mobile IP). 

In this scenario the mobile H.323 terminal has only two mobility states (i.e. "idle" and "IP connected"). The paging (or equivalent) mechanism is not needed. Irrespective of the mobile H.323 terminal's current location, all IP information destined for the mobile H.323 terminal will be routed to through the network where the first registration took place. System-wise, the total number of allocated IP addresses will correspond to the number of registered mobile H.323 terminals. 

Scenario 2.

1. An IP address is allocated to the visiting mobile H.323 terminal upon first registration, and this IP address is kept during all subsequent re-registrations in the next visited networks.

2. No connection is established between the mobile H.323 terminal and the allocated IP address. Prior to setting up a call, a connection between the allocated IP address and the mobile H.323 terminal is established and maintained. 

In this scenario the mobile H.323 terminal has three mobility states (i.e. "idle," "registered," and "IP connected"). As long as the mobile H.323 terminal is not involved in a call, there is no connection that must be maintained. The paging (or equivalent) mechanism is needed to alert the mobile H.323 terminal of an incoming call. Once the call is established, all IP information destined for the mobile H.323 terminal will be routed to through the network where the first registration took place. The handover mechanism will provide connectivity between the anchor network and the next visited networks during the call. System-wise, the total number of allocated IP addresses will correspond to the number of registered mobile H.323 terminals.

Scenario 3.
1. An IP address is allocated to the visiting mobile H.323 terminal upon first registration. As long as the mobile H.323 terminal is not involved in a call, a new IP address will be allocated to the visiting mobile H.323 terminal upon each subsequent re-registration. However, if a call is established while in a given serving network, the currently allocated IP address will be maintained during the entire duration of the call (regardless if the mobile H.323 terminal enters new serving network during the call). 

2. The connection between the mobile H.323 terminal and each allocated IP address is established and permanently maintained.

In this scenario mobile H.323 terminal has only two mobility states (i.e. "idle" and "IP connected"). The paging (or equivalent) mechanism is not needed. During the call all IP information destined for the mobile H.323 terminal will be sent directly to the serving network where the call was initiated. This serving network will be the anchor network for this call. The handover mechanism will provide connectivity between the anchor network and the next visited networks during the call. System-wise, the total number of allocated IP addresses will correspond to the number of registered mobile H.323 terminals. 

Scenario 4.
1. An IP address is allocated to the visiting mobile H.323 terminal upon first registration. As long as the mobile H.323 terminal is not involved in a call, a new IP address will be allocated to the visiting mobile H.323 terminal upon each subsequent re-registration. However, if a call is established while in a given serving network, the currently allocated IP address will be maintained during the entire duration of the call (regardless if the mobile H.323 terminal enters new serving network during the call). 

2. No connection is established between the mobile H.323 terminal and the allocated IP address. Prior to setting up a call, a connection between the allocated IP address and the mobile H.323 terminal is established and maintained.

In this scenario the mobile H.323 terminal has three mobility states (i.e. "idle," "registered," and "IP connected"). As long as the mobile H.323 terminal is not involved in a call, there is no connection that must be maintained. The paging (or equivalent) mechanism is needed to alert the mobile H.323 terminal of an incoming call (e.g. network initiated PDP Context Activation). Once the call is established, all IP information destined for the mobile H.323 terminal will be sent directly to the serving network where the call was initiated. This serving network will be the anchor network for this call. The handover mechanism will provide connectivity between the anchor network and the next visited networks during the call. System-wise, the total number of allocated IP addresses will correspond to the number of registered mobile H.323 terminals.

Scenario 5.
1. No IP address is allocated to the visiting mobile H.323 terminal upon first or subsequent registrations. Prior to call establishment, an IP address is allocated to the visiting mobile H.323 terminal. The allocated IP address will be maintained during the entire duration of the call (regardless if the mobile H.323 terminal enters new serving network during the call). 

2. Since no IP address was allocated to the mobile H.323 terminal prior to call establishment, there will be no connection between the mobile H.323 terminal and the allocated IP address. Prior to setting up a call, an IP address is allocated to the mobile H.323 terminal and a connection between the allocated IP address and the mobile H.323 terminal is established and maintained. 

In this scenario the mobile H.323 terminal has three mobility states (i.e. "idle," "registered," and "IP connected"). As long as the mobile H.323 terminal is not involved in a call, no IP address is allocated to the mobile H.323 terminal and there is no connection that must be maintained. The paging (or equivalent) mechanism is needed to alert the mobile H.323 terminal of an incoming call (e.g. network initiated PDP Context Activation). Once the call is established, all IP information destined for the mobile H.323 terminal will be sent directly to the serving network where the call was initiated. This serving network will be the anchor network for this call. The handover mechanism will provide connectivity between the anchor network and the next visited networks during the call. System-wise, the total number of allocated IP addresses will correspond to the number of active calls.
Details of Scenario 5.
Idle State 
Upon powering up the mobile H.323 terminal will enter the Idle State and monitor the paging channel. The mobile H.323 terminal will obtain network and access parameters from the paging channel. The mobile H.323 terminal will not inform the serving wireless network of its presence while in the Idle State. There will be no mobile H.323 terminal location information available in the global IP network. While in the Idle State, the mobile H.323 terminal cannot be paged. Subsequently the mobile H.323 terminal will register with the serving wireless network and enter the Registered State. 

Registered State

As long as there is no incoming or outgoing call initiated, the mobile H.323 terminal will remain in the Registered State regardless whether the mobile H.323 terminal roams into another visited wireless network. While in the Registered State, the mobile H.323 terminal will not be connected to the IP network. There will be no established connection between the mobile H.323 terminal and the IP network, and no IP address will be allocated to the roaming mobile H.323 terminal. While in the Registered State, the mobile H.323 terminal may be paged on the paging channel by employing its endpoint identifier. The mobile H.323 terminal may return to the Idle State by either the mobile H.323 terminal or the wireless serving network sending an unregister request message or upon expiration of the registration time.
IP-connected State

The mobile H.323 terminal will enter the IP-connected State prior to establishing a call. The transition to the IP-connected State may be triggered either by the mobile H.323 terminal initiating an outgoing call, or by the paging or an equivalent (e.g. Network-Requested PDP Context Activation) mechanism informing the mobile H.323 terminal of an incoming call. In either case, the mobile H.323 terminal will be connect to the IP network and it will dynamically obtain an IP address. The allocated IP address will have the prefix of the serving wireless network. The allocated IP address will be the IP address that will be used to route the IP packets to the mobile H.323 terminal during the entire duration of the forthcoming call. This IP address will be used irrespective of the mobile H.323 terminal roaming during the call. The handover mechanism will provide connectivity between this IP address and the mobile H.323 terminal's current location during the entire duration of the call.

The mobile H.323 terminal will remain in the IP-connected State during the entire duration of the call. Upon clearing the call, the mobile H.323 terminal will disconnect its connection to the IP port and it will relinquish its allocated IP address. Subsequently, the mobile H.323 terminal will return to the Registered State. 

3. Conclusion

This contribution discusses various IP address-acquisition scenarios and recommends that one of the identified scenarios be adopted as the IP address-allocation method for the wireless H.323 applications.











































