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Abstract of the contribution: The inter-PLMN handover to all types of H(e)NB, namely open/hybrid/CSG cells, has been supported in Rel-11. It is proposed to support inter-PLMN handover in LIPA mobility case.

1. Introduction
The Inter-PLMN handover to all types of H(e)NBs, namely open/hybrid/CSG cells, has been completely supported in Rel-11. We need to discuss how to support it in LIPA mobility case.

2. Discussion
In a Local H(e)NB Network, the inter-PLMN handover can happen if the PLMN of source H(e)NB and the PLMN of target H(e)NB are different and they are Equivalent PLMNs. When operator wants to support the session continuity for the UE mobility, MME/SGSN needs to support validation of whether two conditions below are satisfied or not.

1. Condition 1: the UE’s CSG membership is valid in the target cell;
2. Condition 2: LIPA is permitted in the target cell.
Note that at the SA2#87 meeting, S2-114666 was approved to support inter-PLMN handover to CSG cells in Rel-11. The approved solution is that HSS can provide the CSG subscription information of E-PLMNs as requested by the MME/SGSN and the source MME/SGSN can validate the CSG membership using CSG list of the target PLMN in the inter-PLMN handover procedure. In this context, Rel-11 MME/SGSN can support validation of Condition 1.
However, Rel-11 MME/SGSN is incapable of validating Condition 2, because currently the property of LIPA permission in MM and EPS Bearer Context is only valid within registered PLMN.
Therefore, regarding Condition 2, there are two candidate solutions to solve this issue.

· Approach 1: If operator wants to support inter-PLMN handover in LIPA mobility case without extending existing MM and EPS Bearer Context, the MME/SGSN can be configured to validate the LIPA permission of the UE in the target PLMN using the LIPA permission of the current Registered PLMN.
· Approach 2: The MME/SGSN provides the Equivalent PLMN list of the UE to HSS and the HSS returns to MME the properties of LIPA permission for each Equivalent PLMN within the subscription information.
Proposed changes to TR 23.859
*************** START OF CHANGES ***************

4.2
Architectural requirements

The solution proposed for LIPA mobility shall support the following requirements:

-
The solution for LIPA mobility shall allow the UE to maintain session continuity for its LIPA PDN connection(s) to one or several local PDN(s) when moving between H(e)NBs of the local H(e)NB network.
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Figure 4.2.1: Architecture for LIPA mobility

-
A Local H(e)NB Network (LHN) is defined by a set of H(e)NBs having IP connectivity for LIPA to local PDN(s) via one or several L-GWs, whereby:

-
a H(e)NB only belongs to a single Local H(e)NB Network;

-
an L-GW only belongs to a single Local H(e)NB Network;

-
an L-GW can access one or several PDNs, and one PDN can be accessed via multiple LHNs;

-
the H(e)NBs of a Local H(e)NB Network may belong to different CSGs;

NOTE 1:
In Release 10, inter-CSG HO is supported only via S1/Iu.

-
a CSG can comprise both H(e)NBs of the Local H(e)NB Network and H(e)NBs outside the Local H(e)NB Network.

-
The solution should not impose additional delay on the RAN handover procedures between H(e)NBs of the Local H(e)NB Network;

-
The solution shall keep the control of the MM/SM in the MME/SGSN for mobility of the LIPA bearers;

NOTE 2:
This does not preclude the RAN-based optimised Iurh/X2 handover.

-
Session continuity for LIPA with mobility between H(e)NBs of the same Local H(e)NB Network shall be supported by means of an L-GW acting as an anchor, a standardized interface between the L-GW and the H(e)NB, and handover procedures from the source H(e)NB to the target H(e)NB.

Editor's note:
It is FFS whether a given UE can be connected to several L-GWs for multiple LIPA PDN connections.

For SIPTO:

-
Session continuity for SIPTO at the local network with mobility between H(e)NBs belonging to the same local network shall be supported for idle mode and for connected mode.

A common architecture should be used for LIPA and SIPTO at the local network. The architecture shall support the following common requirements:

-
the UE might be aware that LIPA or SIPTO@LN is applied for a connection;

-
to enable the use of pre-Rel-10 UEs, the use of SIPTO@LN and LIPA features shall not require any new UE feature;

NOTE 3:
This does not preclude solutions that use optional additional UE features, e.g. for optimization.

-
LIPA and SIPTO@LN shall not have any impact to other services/connections of the UE;

-
in both LIPA and SIPTO@LN cases, that traffic shall not be routed via the 3GPP operator's Core Network.
-  in LIPA case, the inter-PLMN handover shall be supported.

*************** THE NEXT CHANGE ***************

5.2.Y
Key issue #LY: Supporting inter-PLMN handover in a Local H(e)NB Network

5.2.Y.1
General description

In a Local H(e)NB Network, the inter-PLMN handover can happen if the PLMN of source H(e)NB and the PLMN of target H(e)NB are different and they are Equivalent PLMNs. When operator wants to support the session continuity for the UE mobility, MME/SGSN needs to support validation of whether two conditions below are satisfied or not.

· Condition 1: the UE CSG membership is valid in the target cell;
· Condition 2: LIPA is permitted in target the cell.
Note that in Rel-11, the inter-PLMN handover to CSG and hybrid cells has been supported by that HSS can provide the CSG subscription information of E-PLMNs as requested by the MME/SGSN and that the source MME/SGSN can validate the CSG membership using CSG list of the target PLMN in the inter-PLMN handover procedure. In this context, MME/SGSN can support validation of Condition 1.

However, MME/SGSN is incapable of validating Condition 2, because currently the property of LIPA permission in MM and EPS Bearer Context is only valid within registered PLMN.

5.2.Y.2
Solution 1

If operator wants to support inter-PLMN in LIPA mobility case without extending MM and EPS Bearer Context, the MME/SGSN can be configured to validate the LIPA permission of the UE in the target PLMN using the LIPA permission of the current Registered PLMN.
5.2.Y.3
Solution 2

The MME/SGSN provides the Equivalent PLMN list of the UE to HSS and the HSS returns to MME the properties of LIPA permission for each Equivalent PLMN within the subscription information.

*************** END OF THE CHANGES ***************
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