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Abstract of the contribution: This is a discussion paper proposing to re-introduce X2 inter-PLMN Handover and intra-eNB inter-PLMN handover, based on the LS from RAN3 (R3-100566 ) on the same topic. It is also proposed to clarify that the Serving PLMN to be used by the target eNB is the one selected by the source eNB and is provided in the HO Restriction List. 
Discussion
1) Support of X2 inter-PLMN handovers

RAN#3 sent a LS in R3-100566 [1] questioning SA#2 on the reasons why X2 inter-PLMN handovers have been restricted by the CR on 23.401 in S2-097515[2]. The reason for change in that tdoc was “there is no operator requirement to support PLMN change using X2 HO, but instead S1 Handover can be used. This also simplifies the eNB implementation, since the source eNB does not have to update the handover restrictions list (serving PLMN and equivalent PLMNs).”
Another reason was to simplify the issue brought by the UE-MME asynchronous change of Kasme in an inter-PLMN handover by restricting the issue to the S1 handover case. But the solution to the Kasme misalignment is based on triggering a TAU at such handover, by which the Kasme is re-aligned between UE and MME by the TAU; such solution is independent from whether the handover is performed via X2 or via S1.
As mentioned in the RAN3 LS, it is true that in GWCN network sharing scenarios, an MME can support multiple PLMNs, where supported eNBs can belong to different PLMNs. This may be the case in some countries e.g in France with “White Zones” where there is an obligation for operators to provide geographical coverage in a shared way with a specific PLMN-id different from the operator’s PLMN-id. The cells in those zones are generally controlled by the same Core Entities as for the non-shared cells. It would be beneficial, at least for the operator owning the shared cells, to be able to support X2 handovers between shared PLMN and non-shared PLMN.

Moreover, during the life of the system, the operators may also decide to add shared cells or to replace shared cells by non-shared cells. 
Therefore, the multi-PLMN scenario and the benefits associated with the support of X2 multi-PLMN handover functionality are valid.

2) Support of intra-eNB inter-PLMN handovers
As noted by RAN3, a similar situation can in principle happen even within one eNB. For example, two cells of the same eNB could be configured to support different PLMN sets. This was possible in the past in Rel-8, thus a restriction on that feature would not be backward compatible and an operator that would have planned such configuration in its network would have to reconsider its cell planning; moreover, adding sites would lead to additional costs for the operator. Again, it seems there is no technical reason to make such restriction, and it is proposed to also clarify the possibility to support intra-eNB inter-PLMN handovers.

3) Conditions for inter-PLMN handovers

As long as the following deployment requirements, specified in the approved CRs to TS 23.251 [3]

 REF _Ref254017606 \r \h 
[4] are met:

1. Source RAN shall select same PLMN as selected by the UE if that PLMN exists in the target cell,

2. Source eNB shall select ePLMN (if ePLMN exist in target cell) if the same PLMN as selected by the UE does not exist in the target cell,

3. Target RAN-cell shall not advertise two PLMNs that are equivalent for all UEs allowed to roam in that cell when ISR is deployed,

a UE will always perform TAU when the network selects a new PLMN for the UE during HO, and this will re-align the Kasme in UE and MME. 
( These requirements are independent on whether the inter-PLMN handover is performed via S1 or via X2. 
The handover restriction list for intra-RAT handovers provided in the Handover Request over X2 interface contains the same information as the handover restriction list provided in the Handover Request over S1 interface since it has been provided by the MME during Initial Context Setup, i.e. the serving PLMN, the equivalent PLMNs and the forbidden TAs. 
( Therefore, all the restrictions that apply to inter-PLMN S1 handovers also apply to inter-PLMN X2 handovers. 
However, there is a need for the target system to know the PLMN that has been selected by the source eNB at the inter-PLMN handover, to allow the target eNB to e.g. and to send the Path Switch Request with the correct TAI in the case of X2 handovers. 

In inter-PLMN handovers via X2, there is a need for the target system to know the PLMN that has been selected by the source eNB, to allow the target eNB to e.g. to determine a target cell for subsequent handover attempts, and to send the Path Switch Request with the correct TAI. 

In case of S1 handover, the PLMN selected by the source eNB is indicated by the TAI in the Target ID conveyed by HO Required/Request messages. 

In case of X2 handover, instead of Target ID only the Global-Cell-ID (which does not convey the PLMN-ID) and the Handover Restriction List are sent in the X2 Handover Request message; therefore the Selected PLMN should be conveyed via the “Serving PLMN” IE in the Handover Restriction List.  
This would also mandate the presence of the Handover Restriction List in X2 Handover Request messages for inter-PLMN handovers as well as for subsequent intra-PLMN handovers. 

( SA2 and RAN3 should clarify that the “Serving PLMN” IE in the Handover Restriction List in X2 handovers is the PLMN selected by the source eNB according to the rules specified in TS 23.251.

We can also note that the equivalent PLMNs in the Handover Restriction List over X2 are the PLMNs equivalent to the old PLMN, not to the new PLMN. Therefore, the “Equivalent PLMNs” IE in the X2 Handover Request message should be only in the case of intra-PLMN handovers. However, the Forbidden TAs and Forbidden LAs IEs are valid and should remain in the X2 Handover Request message.
( This is a mainly a RAN3 matter as it should not result in a stage 2 CR.
Proposal

Since there is clearly a requirement for a MME as well as for an eNB to support more than one PLMN, the solution for UE-MME Kasme re-alignment is not linked to the fact handovers are performed via X2, via S1 or even as intra-eNB, it is proposed to re-introduce the possibility to support inter-PLMN handovers via X2 as well as intra-eNB. 

It is proposed to revert CR 1348 to 23.401 [2] by agreeing on an Alcatel-Lucent companion CR to 23.401 aiming to allow X2 based inter-PLMN handovers and to clarify that the Selected PLMN to be used by the target eNB is indicated via the Handover Restriction List.  
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