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1.  Introduction

In reference to the current progress of the work on Wireless LAN inter-working with GPRS/UMTS in SA2, one of the imminent issues is how the IP Address is managed and assigned to a mobile when it moves between different access networks such as Wireless LAN and GPRS/UMTS.   This issue has a great significance on both the control complexity and the network architecture required to support efficient address management and mobility across different access networks. It can become even more complicated when the different access networks are controlled by different operators. It is, therefore, believed to be necessary for SA2 to provide  general requirements about  dynamic  IP address assignments to support efficient inter-working between Wireless LAN and GPRS/UMTS. 

The IP Address Assignment for a mobile very much depends on how each individual network admin. domain manages its own IP addressing space. There are two scenarios in terms of a mobile’s access to different access networks. To facilitate the discussion,   “ The mobile” is used to refer to the terminal in GPRS or UMTS or Wireless LAN.

Scenario I: The mobile roams between different access networks that are controlled by the same operator.

For example, a mobile operator may control both GPRS/UMTS network and wireless LAN and use consistent control over the IP address assignment for the mobile. This may also include the scenario where management of a wireless LAN is outsourced  to the mobile operator by a company for its private use.

Scenario II: The mobile roams between different access networks that are controlled by different operators. 

For example, a mobile roams between a GPRS/UMTS network operated by a mobile operator  and the wireless LAN that is operated by a private company or public  (wireless) ISP.

The mobile operator, the corporate wireless LAN and the ISP will likely deploy different IP address management and assignment policies and mechanisms for a mobile that intends to have access to their networks. 

This contribution aims to provide a summary of the possible deployment scenarios for dynamic IP address assignment. It then provides a detailed analysis on the implications of each scenario and finally makes a proposal on the general requirements on dynamic IP address assignment. The management of static IP address assignment is outside the scope of this document.

It is important to note that Mobile IP is quoted in the following discussions as an example to explain the possible deployment of each IP address assignment scheme. This does not imply the use of Mobile IP to support Wireless LAN inter-working. As can be seen in Section 4, the proposal is independent on whether Mobile IP is used or not.

2.  Definition of Terminology

Taking into account of the potential deployment of Mobile IP for mobility management in inter-working Wireless LAN with GPRS/UMTS, the following definitions are made to facilitate the description of this contribution.

Home Network 

A Home Network is defined to be the network  where the user profile is originally created  and maintained.  Note that the Home Network can be either GPRS/UMTS or Corporate Networks. 

Home IP Address

A Home IP Address is the IP address that is assigned by its Home Network to the mobile terminal. 

Subnet

A subnet is used to refer to an individual access network such as Wireless LAN, GPRS, UMTS.  The subnets that a mobile travel across may or may not belong to the same operator.

Care-of Address:


It follows the Mobile IP’s standard definition. In another word, a care-of address is the IP address that a mobile acquires from a visited network or subnet.

Local  IP Address:

A Local IP Address is the address that the mobile acquires for access to the local network or subnet where it first starts its communication session(s). 

A Local IP Address can be a Home IP Address when the mobile powers on in the Home Network and then acquires an IP Address from the Home network to start a communication session. A typical example is the IP address assigned to a mobile by the GPRS/UMTS network that the mobile is subscribed to.
3.  Dynamic IP Assignment

From Section 2, it can be observed that a mobile is likely to use Home IP Address for access to its Home Network or a local IP Address to access a local network. When Mobile IP is used to support mobility across different subnets, the mobile may use the Home IP Address or the Local IP Address in combination with the care-of address to support the Mobile IP-based macro-mobility across different subnets. Consequently, three general scenarios are identified with regard to the assignment of the local IP address. The allocation and assignment of the Home IP Address can be taken as a special case of the local IP address assignment when the local network is the Home Network of the mobile, while the management of care-of address follows the standard specifications of Mobile IP.

· Scenario I: The IP Address Assigned by the Local Subnet
A mobile has an local  IP  address assigned  by  a  local subnet (e.g. a GPRS/UMTS or a Wireless LAN) that the mobile is first connected to. The local subnet can be the Home Network of the mobile or a visited network controlled by another operator.  

For an example of the situation where the local network is a subnet that is not the Home Network, consider the following. A mobile which is subscribed to Orange’s GPRS/UMTS network, is powered on and connects to another operator’s Wireless LAN with which Orange has a roaming agreement.  The mobile will be assigned and use an IP address from this Wireless LAN which is therefore the “Local IP Address” for this communication session.  

Alternately, if the mobile is powered on and connects to the GPRS/UMTS network operated by Orange, the mobile is assigned a local IP address and this will be used as the Home IP Address when the mobile moves to a different subnet. 

The key features of the above address assignment scheme are:

· The mobile  acquires  a  different local  IP Address depending on the  local subnet from which it acquires IP connectivity.

· If the mobile chooses to use Mobile IP to support inter-subnet mobility, the mobile may  use the local IP address as the Mobile IP Home addressshould the mobile move to another subnet (e.g. from Wireless LAN to GPRS/UMTS or from GPRS/UMTS to Wireless LAN).

· It is a flexible and a general address management scheme, especially in the case when the subnets are managed and operated by different operators (GPRS/UMTS, Wireless ISP etc).
· The mobile is not restricted from acquiring a  local IP address depending on its location. It is advantageous for  network access flexibility and availabiliy  and potentially service access efficiency and flexibility.

· Scenario II : The  IP Address Assigned at a Central Location (preferrably by the Home Network)

A mobile always has an IP address assigned by a centralised server (e.g. DHCPv6 and/or RADIUS in Wireless LAN or GGSN in GPRS/UMTS) in its Home Network, irrespective of its current location.
As an typical example, the mobile that is subscribed to a UMTS network would always acquire a Home IP address from that network network. If the  mobile moves to the coverage of a wireless LAN (operated either by the same or different operators), it may choose to acquire a care-of address from the local subnet it is visiting and  use Mobile IP to support the inter-subnet mobility.  The key features of this centralised IP address assignment scheme are :

· A centralised address assignment for easy and safe address management leading to  a simpler Address Management infrastructure.

· Simpler address assignment control for the mobile, e.g GPRS/UMTS PDP Context-based Address Assignment only.

·  A « Go-back-home-and-then-come-back » phenomenon. A mobile will always have to

be connectd to its Home Network e.g. the  GPRS/UMTS network where it is subscribed,  to get a Home IP Address.  It has very much restricted flexibility in terms of network and local service access  and may prove to be   difficult in supporting the mobility  between the  subnets controlled different operators. 
· Scenario III: The IP Address assigned without changing the subnet prefix 

An operator may choose to use the same IP addressing space for some or all its subnets. As a result, a mobile would always have an  IP address assigned with the same subnet prefix. This may also happen when the subnets are operated by different operators use over-lapping private IP addressing space. It can be taken as a  special case for  either Scenario I or II. 

In this example, a mobile will always be assigned a local IP address with the same subnet prefix, irrespective of the local subnet it is accessing, if it is in a subnet controlled by the one operator. The possible  implications of this address assignment schemes are :

· Unrestricted Home Address acquisition regardless of the location in the one operator’s PLMN’s.

· Simpler Address Management: one single address admin. domain.

· Simpler management for intra-PLMN mobility across different access subnets. 

· NO NEED for Mobile IP to support inter-subnet mobility.

4.  Proposal

The operators may choose to deploy different IP Address assignment schemes in managing their network access and service access. Considering the implications of the above IP Address Assignment schemes in relation to the network control, efficiency, security, simplicity and mobility across the subnets, it is proposed that a new section “ Requirements for Dynamic IP Address Assignment” is added to Chapter 5 “High-Level Requirements and Principles” of TS 23.234 .


Section 5.x
Requirements for Dynamic IP Address Assignment

Taking into account of differences in IP addressing schemes, a mobile may acquire an IP address from its Home Network or the visited Network. It is recommended that 

· The mobile should always try to acquire an IP address from its Home Network whenever possible.

· When the mobile is out of the coverage of its Home Network, it will use the IP address assigned by the local subnet to which it is able to connect to start a communication session.

· It is the decision of the operator if the IP address acquired from different subnets under their control, should use the same or different subnet prefix. This decision should be based on their own addressing, security and mobility as well as network management policies.

· Subnets that belong to the same operational or admin. domain may choose to  use their own  private IP addressing space. The IP address assignment for a mobile roaming between two subnets that have over-lapping IP addresses will be based on the roaming agreement between the two domains.
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