SA WG2 Temporary Document

Page 3
-


3GPP TSG SA WG2 Meeting #61
TD S2-075620
Ljubljana, Slovenia,

12 - 16 November 2007

Source:
Marvell 

Title:
Clarification on the provisioning of the PDN GW address to be used as Mobile IP Home Agent 

Document for:
Approval

Agenda Item:
8.4.2

Work Item / Release:
SAE
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Introduction
This contribution is a resubmission of S2-073201 and S2-3961 that was not handled at SA2#59 and SA2#60 respectively.At the Orlando SA2#58 meeting, contribution S2-072932 was approved. The contribution introduced a mechanism to provide the UE with the address of the PDN GW to be used by the UE for CMIP operations, specifically for the use of S2c for the inter-access mobility.

The contribution introduced some text to TR23.401 and TS23.402. However, the corresponding modifications to the procedures have not been completely implemented. This contribution proposes modifications to support the results of S2-072932.

This contribution also discusses further how the provisioning of the PDN GW address of the UE can be used to improve operations. The contribution also presents a case for the IP mobility management selection.
Discussion

The attachment procedure for TS 23.401 enables a UE to obtain IP connectivity with a PDN over eUTRAN through a specific PDN GW. The connectivity is established using a network-based mechanism, specifically GTP. In TR 23.402, a PMIP-based mechanism enables the same. In both cases, the UE has no saying in the way the connectivity to the PDN GW is established. 

If the UE is capable of supporting network-based mobility for inter-access handoff (e.g. for handoff between connectivity over eUTRAN where the connectivity is setup with GTP to a non-3GPP access where connectivity is setup with PMIP, or for handoff between connectivity over eUTRAN to a non-3GPP access where connectivity is setup with PMIP in both accesses), the UE can use network-based mobility. However, a UE that is not capable of supporting network-based mobility or that support both network-based mobility and CMIP may prefer to use CMIP for inter-access mobility if the network allows it. 

In TS 23.402, handover flows have been provided to show how such inter-access technology handoff would work. Section C.3.2 and C.3.6 describe how such handoff would work when moving from 3GPP access to a non-3GPP access. In both cases, once the UE decides to perform the handoff, the UE would gain access to the target access and then setup the IPsec security association between the UE and the PDN GW, which acts as the HA. 

However, assuming the UE initially performed an attach over eUTRAN, the UE may or may not have been given the address of the PDN GW, according to the text in TS 23.401 section. Assuming the PDN GW Address has been given to the UE, once the UE performs the handoff to a non-3GPP technology it will begin establishing an IPSec SA to the PDN GW assuming it acts as a Home Agent. 

However, we cannot assume that in all deployments the PDN GWs will support host-based mobility. E.g. in case the PDN GW is selected in VPLMN, like in case of local breakout, the UE cannot assume the VPLMN allows mobility with CMIP and has enabled CMIP on the PDN GWs. Therefore, the UE needs to know explicitly whether CMIP can be used or not for handoff once connectivity has been established. If yes, the UE knows it can move to another access using CMIP. If not, the UE knows that no service continuity is possible when moving to another access, since the UE wants to use CMIP and the PDN GW does not support it. Looking at this the other way around, one could think that the UE should be allowed to indicate the need/desire to use CMIP for inter-access mobility upon attachment, and either a PDN GW is selected that allows that, or the UE is informed that no CMIP can be used (please see S2-073200 for a discussion related to this point).
Therefore, even if the UE received the PDN GW Address during initial attachment, there is no guarantee the UE would be allowed to perform mobility to a non-3GPP access using host-based mobility and S2c. One could argue that the UE could try and fail in establishing the IPSec SA with the PDN GW, and therefore decide to abort the handoff. However, it can easily be seen how this would be a waste of resources on the UE part in a handoff attempt that could have easily been avoided. 
In this contribution we argue that the mechanism introduced in TS 23.401 and TS 23.402 by S2-072932 can be augmented to simplify the operations for handoff between 3GPP access and non-3GPP access. Specifically, we argue that the text in section 4.3.7.1 of TS 23.401 should be modified to read: 

During attach an IP address of the assigned PDN GW is provided to the UE for use with host based mobility as defined in 3GPP TS 23.402 [2] if the PDN GW assigned to the UE is capable of supporting host-based mobility. Optionally, it should be provided only if the PDN GW supports host-based mobility and the UE is allowed to use host-based mobility for handoff to non-3GPP access technologies.

In other words, we propose that the PDN GW should return its address only if it is capable of supporting host-based mobility. In this way, the PDN GW would provide the UE with important information as to whether the UE shall attempt to perform a handoff to another access technology using host-based mobility/S2c, so that the UE would avoid time and power consuming futile attempt to perform such handoffs. 

Moreover, we propose that the PDN GW may interact with the PCC to retrieve information on whether the UE is authorized to use host-based mobility, even in case the PDN GW can support host-based mobility.

In summary, the proposal is that the PDN GW Address for the user plane is returned to the UE only if the UE is allowed (based on PDN GW capabilities or network policies) to use host-based mobility, thus allowing the UE to deterministically decide the next steps.

The same arguments may be applied to TS 23.402 and to the initial attachment over a non-3GPP access using a network-based mechanism (e.g. S2a PMIP or S2b), and to the handoff to another technology using S2c.

Moreover, if the PDN GW address is provisioned to the UE when it supports host based mobility mechanism, the UE might bootstrap and setup an IPSec SA with the PDN GW while connected to EUTRAN, to optimize the handoff procedure and reduce the latency in establishing the IPSec SA after handoff to non-3gpp network.

Proposal

It is proposed that the following changes are adopted.

*** Beginning of first change in 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 for 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.

Editor's note:
It is FFS whether the UE can provide additional input information (e.g. the desired APN) for the PDN GW selection function.

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.

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.

As part of PDN GW selection, 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]  if the PDN GW supports host-based mobility for inter-access mobility towards accesses where host-based mobility can be used. 
*** End of first change in 23.401 ***












































































































































































































































































3GPP

SA WG2 TD


