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This contribution presents a solution for LIPA mobility that is based on direct X2/Iurh handover.

1. Introduction

Femto deployment is complementary to Macro coverage, i.e, in weak macro spot. When UE moves out of H(e)NB coverage, it will either loose the signal or transition to macro. LIPA mobility is currently not required when moving to macro coverage, there is also a SA1 requirement stating that:

Loss of access to the residential/enterprise IP network is acceptable as a UE moves out of H(e)NB coverage.
When UE moves to macro coverage, the LIPA connection shall be released as in R10 design. Hence it makes sense to provide a solution for LIPA mobility only for a cluster of H(e)NBs providing continuous radio coverage.

Even for a cluster of H(e)NBs providing continuous radio coverage, LIPA mobility may not always be possible, considering the following cases:

1) Alice and Bob are immediate neighbours deploying H(e)NBs with different CSGs. They allow each other to access their H(e)NB, even allow LIPA initiation within each other’s home, e.g, “local_net”. Given the possibility, they may also want to have mobility support on LIPA connection, but it is not possible since there is no direct IP connection between the two H(e)NBs without being routed at the Core network.

2) An enterprise network deploying 1 CSG but local network is segmented or firewall restricted at IP level. For example, firewall restriction between R&D and IT departments may allow LIPA mobility to be supported within each department, but does not allow LIPA mobility to across department boundary.

If H(e)NBs can establish direct X2/Iurh, i.e, without being routed through SeGW or HNB-GW in the Core network, we can reasonably assume that LIPA traffic routing between these 2 H(e)NBs is also possible. The benefits of a direct X2/Iurh based solution is that the scope of LIPA mobility is contained, i.e, only among those H(e)NBs that are required to support LIPA mobility. There is no impact on S1 interface, and also no upgrade necessary for those H(e)NBs not required to support LIPA and/or LIPA mobility.

2. Proposal

It is proposed to document the following solution in TR 23.859.

* * * Start of Change * * * *
5.2
Support of LIPA mobility

5.2.1
Key issue #L1: Architecture for LIPA mobility

5.2.1.x
Architecture solution x: LIPA mobility based on direct X2/Iurh
In this solution for LIPA mobility, a H(e)NB uses direct X2/Iurh (i.e, without being routed through SeGW or HNB-GW in the Core network) to handover the LIPA bearer, and uses e.g. PMIP (RFC5213) to anchor the UE at L-GW.
· The architecture is based on R10 LIPA architecture with a collocated L-GW, as such, there is no issue with L-GW discovery;

· A H(e)NB will establish direct X2/Iurh associations with its neighbours automatically during the process of ANR (Automatic Neighbour Relation) as described in 36.300;

· During the process of direct X2/Iurh setup with neighbours, H(e)NBs can also exchange their LIPA mobility support capability with each other, to be used later for LIPA bearer X2/Iurh handover decision;

· During direct X2/Iurh handover with LIPA bearer, additional information with regard to L-GW address, UE’s IMSI is sent to the target H(e)NB in Handover Request message;
· Target H(e)NB uses e.g. PMIP to register UE at the L-GW, such that UL/DL data for LIPA traffic will flow through the established PMIP tunnel, but not through the S1/S5 interface;

· If direct X2/Iurh handover for LIPA bearer is not possible or X2/Iurh handover is not possible at all for the UE, LIPA PDN connection will be released as per R10 design when performing the handover;
Using above solution would guarantee session continuity during active handover, but not idle mobility. In order not to impact S1, idle mobility requires a L-GW relocation similar to SIPTO P-GW relocation in R10. Such gateway relocation will break session continuity since the UE IP address will change. Depending on the application being used, such disruption of service may be acceptable. If session continuity must be provided, one variant of this solution could use a standalone LMA somewhere in local network, such that all collocated L-GWs will register with this LMA to obtain and anchor an IP session for the UE.
* * * End of Change * * * *
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