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This contribution discusses mobility mode selection for EPS.

1. Introduction
This contribution proposes mechanisms for EPS system to handle mobility mode selection.
2. Discussion
2.1. Terminology
The term “Mobility Mode” refers to the mechanism employed to ensure that seamless mobility takes place, where “seamless” requires continuity of IP address.

In other words, “Mobility Mode Selection” is synonymous with “Selection of a mechanism to ensure preservation of the IP address”
2.2. Mobility Mode Mechanisms & IP Address Preservation

The EPS supports three Mobility Modes for inter access system mobility (i.e. three possible approaches for IP address preservation during inter-system events)
1) No support 
a) In this case, IP connections via different access systems are independent of each other. 
Each time UE connects to a new access system a new IP address gets allocated to the UE.
There is no IP address preservation.
2) Network Based support (PMIPv6) 
a) In this case, an entity in the access network connects the UE to its PDNGW using PMIPv6, and in doing so, it preserves its allocated IP address(es) (i.e. it fetches the IP address the UE already has, and assigns it again to the same UE)
3) Client Based support (DSMIPv6, MIPv4 FA Mode)
a) In this case, preservation of the IP address is performed by the UE itself.
The access network provides a new IP address to the UE.
The UE then uses MIPv4 FA Mode or DSMIPv6 and the allocated IP address to connect to its PDNGW 

2.3 Exchange of information between the UE and the network
From the inspection of the three cases listed above, it can be seen that (1) and (3) are very similar from the point of view of the access network, while they both differ from (2).

· For case (2), i.e. “Network-based support”, the access network actively provides address preservation (i.e. it fetches the IP address the UE already has, and assigns it again to the same UE)

· For cases (1) and (3), i.e. “No support” and “Client based support”, the access network does not actively provide address preservation. Instead the access network provides new connectivity i.e., allocates a new IP address to the UE.
It is therefore suggested that, from the point of view of over-the-air signalling, no distinction is made between cases (1) & (3), in order to simplify the signalling itself, and the associated combinatorial/testing aspects.

The only distinction that is needed for the mobility mode selection part is consequently between the cases where the access network needs to provide address preservation, and where the access network does not need to provide address preservation.
2.4 Mobility Mode Selection
When a UE attaches to an access network, the access network behaviour depends on

· Operator policy

· Network support

· One of the Mobility Modes listed above, i.e. whether the UE asks the access network to ensure IP address preservation, or not
This can be summarized by the following table
	UE indication
	Requirement 
on the 
Access Network
	Access Network Action
	UE action

	Asks 
access network to ensure 
IP address preservation
	The access network has to support PMIPv6
	Fetches the IP address of the already allocated PDNGW.

Connects the UE to that already allocated PDNGW with PMIPv6

Continuity of the IP address is preserved by the access network signalling 
	None

	Does not ask access network to ensure 
IP address
preservation
	None
	Selects a point of connectivity to which to connect the UE to,  (either via the requested APN - if authorized – or via the default APN, or via a request of PDNGW allocation in the VPLMN)

New IP Address is allocated to the UE
No IP address preservation is provided by the access network
	None, if UE does not support DSMIPv6. In this case address is not preserved.

If the UE intends to ensure IP address continuity, it must support DSMIPv6.

In this case, it runs DSMIPv6 signalling to register the IP address of the local point of connectivity with its PDNGW.

In such a case, continuity of the IP address is preserved by UE signalling




Table 1 – Mobility Mode Selection Process
4. Proposal

The following text is proposed for inclusion in TS 23.401 and TS 23.402


*** Start of 1st Addition: TS 23.402 ***
4.7. Connectivity Principles 

The UE shall also be able to request for network-based IP address preservation during an attach and an inter-system mobility event.

· If a network-based address preservation is requested by the UE, mechanism is supported by the UE (e.g. PMIPv6), and such network based mobility is supported by the network and authorized for the UE, the access network shall retrieve the PDNGW address the UE is already associated with, it and shall attempt to connect the UE to it, and it will attempt to preserve the UE’s allocated IP address(es) 
· If no address preservation is not requested mechanism is supported by the UE, the access network shall provide the UE with a new IP address. This address will be provided from one of the following:connect the UE to one of the following
· the requested PDN, if one is indicated included by the UE, and allowed by the subscription profile and by the operator policy, 

· its default PDN, if known 
· a local PDNGW or a local IP point of connectivity, if requested by the UE and/or allowed by the subscription profile and by operator policy.. 
The IP address of the UE shall not be preserved. The UE may, in this case, attempt to register to a PDNGW via DSMIPv6 based S2c or MIPv4 FA Mode based S2a.
NOTE: In a Trusted non-3GPP access network, if the UE sends a MIPv4 FA Mode Agent Solicitation message, and the Access network supports MIPv4 FA Mode, an FAA message is sent to the UE. The UE then uses MIPv4 FA mode to register the advertised CoA to its PDNGW
Editor's Note: It is FFS how the above information is encoded for 3GPP and non-3GPP accesses. 


*** End of 1st addition. TS 23.402 ***
*** Start of 2nd modified section: TS 23.401 ***

4.3.7.1
PDN GW Selection Function (3GPP accesses)
The PDN GW selection function allocates a PDN GW that shall provide the PDN connectivity for the 3GPP access. The selection uses subscriber information provided by the HSS and possibly additional criteria. The HSS provides: 

-
an IP address of a PDN GW and an APN, or

-
an APN and an indication whether the allocation of a PDN GW from the visited PLMN is allowed or a PDN GW from the home PLMN shall be allocated. 

Editor's note:
It is FFS what additional criteria beyond the subscriber information can be used for PDN GW selection.

If the HSS provides an IP address of a PDN GW, no further PDN GW selection functionality is performed. Note that the provision of an IP address of a PDN GW as part of the subscriber information allows also for a PDN GW allocation by HSS.

If the HSS provides an APN of a PDN GW and the subscription allows for allocation of a PDN GW from the visited PLMN, the PDN GW selection function derives a PDN GW address from the visited PLMN. If a visited PDN GW address cannot be derived, or if the subscription does not allow for allocation of a PDN GW from the visited PLMN, then the APN is used to derive a PDN GW address from the HPLMN. The PDN GW address is derived from the APN and additional information by using the Domain Name Service function as specified in Annex A of 3GPP TS 23.060 [7]. If the Domain Name Service function provides a list of PDN GW addresses, one PDN GW address is selected from this list. If the selected PDN GW cannot be used, e.g. due to an error, then another PDN GW is selected from the list.

The UE shall be able to indicate the PDN it wants to connect to, either by providing an APN or by indicating that it wants to be connected to a PDNGW in the vPLMN. If the UE provides an APN this APN is used to derive a PDN GW address like specified for an HSS provided APN if the subscription allows for this APN. If the UE requests a PDNGW from the vPLMN and if that is allowed by the subscriber profile, the PDN GW selection function derives a PDNGW address from the visited PLMN.
During attach an IP address of the assigned PDN GW may be provided to the UE for use with host based mobility as defined in 3GPP TS 23.402 [2].


*** End of 2nd modified section: TS 23.401 ***
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