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1 Introduction and Scope

This contribution suggests improvements to S2-022305 [2] by tightly integrating a Mobile IP Home Agent in a GGSN making it feasible to eliminate the virtual SGSN. The concept is similar to the FA extension specified in TR23.923 [3]. 

2 Architecture for the integrated HA and GGSN

This document proposes a refinement to S2-022305 for tighter integration of GGSN with a Mobile IP HA eliminating the need for a virtual SGSN. Refer to S2-022305 for the rationale for a co-located virtual SGSN. The proposed changes to GGSN and S2-022305 are listed as follows.

2.1 Connection Scenarios

2.1.1 UE to GGSN/HA in PLMN

To allow a UMTS or GPRS end user to utilize a Mobile IPv4/v6 service with Home Agent when UE is in PLMN, the UE needs to be connected with a GGSN that can provide Mobile IPv4/v6 HA functionality. The signalling scheme in Figure 1 shows how the UE can be connected to a GGSN with HA functionality and optionally obtain an IPv4/IPv6 PDP Context address with GGSN/HA with a minimum of enhancements to the existing UMTS/GPRS attach and PDP context activation messages, in which the UE utilizes the PDP context address as its home address and GGSN/HA as its MIP HA.
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Figure 1, Connect to a GGSN/HA and obtain home address during PDP Context activation 

2.1.2 UE in WLAN

To allow a UMTS or GPRS end user to utilize a Mobile IPv4/v6 service with its Home Agent when UE is in WLAN, the UE needs to be connected with a GGSN/HA. Unlike in PLMN, UE may need to be pre-configured with a GGSN/HA so it can connect to that home agent when in WLAN. If UE doesn't have home address when in WLAN, it must obtain one from the GGSN/HA following plain Mobile IP or IP procedures, such as through NAI in its registration request in IPv4, stateless address autoconfiguration, and stateful address assignment (DHCP) in IPv6. 

2.2 Enhancements to UE

2.2.1 UE in PLMN

If UE does not have a home address, it can request a home address by omitting the requested PDP parameter, i.e. set to 0 with APN=MIPv4HA or MIPv6HA in the PDP Context Request as showed in Figure 1. The assigned PDP Context address will be its home address. If UE has previously acquired a home address, it should be included as the PDP address parameter in its activate PDP Context Request with APN=MIPv4HA or MIPv6HA. 

2.2.2 UE in WLAN

No.

2.3 Enhancements to SGSN

The SGSN will base the choice of GGSN on the APN that is given by the UE.  Pre-configuring SGSNs with such information is outside the scope of this draft. 

2.4 Enhancements to GGSN with HA Functionality

A GGSN/HA may or may not be configured by the operator to allocate PDN addresses.  We discuss implications of each case in this section.

· GGSN/HA with the capability to allocate addresses

There are two possible ways for GGSN/HA to allocate addresses: Either the GGSN/HA can assign an address (e.g. PDP Context Address) to UE directly or the GGSN/HA may obtain an address from the PDN by means of say DHCP and provide it to the UE.

· When a GGSN/HA receives a create PDP context request with APN=MIPv4HA or MIPv6HA, If the requested PDP address is present and the given address has not been assigned to any other UEs, GGSN/HA must use the specified IP address as the PDP Context Address without assigning a new address to the UE. If the requested PDP address is omitted or the requested address has been assigned to some other UE, GGSN/HA must assign a new IP address at this point as the PDP Context address and replies with a Create PDP Context Response message including the assigned address. 

· The GGSN/HA must not release a UE home address it assigned to the UE at the PDP Context deactivation time if the UE has registered its care-of address via MIPv4/v6 protocol with its co-located HA. 

· We recommend in this case that the address be released when the UE deregisters itself with the HA. The UE can subsequently obtain its home address in a WLAN hotspot using the MIPv4 NAI extension or via IPv6 auto configuration in the case of IPv6.

· GGSN/HA without the capability to allocate PDN addresses

· When GGSN/HA receives a create PDP context request with APN=MIPv4HA or MIPv6HA, if the requested PDP address is omitted, GGSN/HA returns error message “Service not supported” in its response and no IP address is assigned. UE must get its address through other means such as via local DHCP request, a local HA or means outside the scope of this draft. 

· GGSN/HA does not need to do anything to UE address since GGSN/HA is not involved in the UE address management.

Upon successful PDP Context activation, GGSN/HA should send a home agent advertisement to UE in the UMTS/GPRS user plane so UE knows its home agent address. 

This solution needs at least 1 instance of a GGSN/HA to be deployed in an operator PLMN.

2.5 UE Behaviours in WLAN 

Upon entering the WLAN, the UE obtains a point-of-attachment IP address that it uses as a Mobile IP care-of-address to perform home registration with the MIP HA. This registration binds the UE’s acquired care-of-address to its PDP context address that is also its home address. There are two cases

· If UE doesn't have home address in prior, it must obtain one from GGSN/HA following MIP or IP procedures as discussed in 2.1.2.

· If UE already has a home address it acquired earlier, there are two situations to consider:

· UE obtains its home address from GGSN/HA: As mentioned in 2.4, GGSN/HA will not release the UE home address assigned to UE when UE roams to WLAN. So, UE home address can be preserved and that eliminates the necessity of virtual SGSN. 

· UE obtains its home address from PDN through user plane message via GGSN/HA. Obviously GGSN/HA will not release this UE address and that address can be released only when UE initiates an address release request. 

Optionally, if UE is out of 3GPP coverage area or if UE doesn’t want to utilize 3G services anymore, it can request deactivation of PDP context associated with its home address. It can do so, for example, by specifying such desire in its MIP registration or binding update message with an extension (to be defined) to GGSN/HA. GGSN/HA, upon receiving such a message, can start GGSN initiated PDP context deactivation procedure for the established context [6]. As stated above, the GGSN/HA must not release the PDP Context Address for UE. Figure 2 illustrates this scenario
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Figure 2 UE Behaviors When in WLAN
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