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1. Introduction
This contribution discusses inbound mobility to a shared H(e)NB and what needs to be documented in TS23.251 based on the incoming LS from RAN3 in [1]. This discussion paper is accompanied by a CR on Annex B of TS23.251 in S2-134114. 
2. Background

In Rel-9, RAN introduced a UE feature that enables a UE to report to the RAN the system information retrieved from a measured target H(e)NB;

· For a target HeNB cell, the UE reports the ECGI, TAC, CSG ID, and its CSG membership. The PLMN ID in the ECGI is always the Primary PLMN identity of the target cell.
· For a target HNB, the UE reports the Cell ID and CSG ID and its CSG membership. No PLMN ID of the target cell is reported.

This information is then used by the source RAN to determine the target cell and target PLMN ID and from that appropriately construct the target identity for the handover/relocation. This information is then included alongside the CSG ID in the subsequent handover/relocation message to the core network. The core network then rechecks the CSG membership (based on the target PLMN ID and CSG ID) and forwards the handover/relocation message to the target RAN node as specified by the target identity. For a non-shared target cell, this Rel-9 UE feature can also be used to determine a correct target PLMN ID also in case that the target cell is a hybrid cell and the UE is not a CSG member or the target cell is an open access mode cell. The feature does not, however, support the case when the target H(e)NB is a shared cell broadcasting multiple PLMNs. This is due to the lack of correct reporting of PLMN IDs from the UE for the target cells, as we will show in a simple example below.

Consider a case when a UE is to be handed over to a shared closed or shared hybrid H(e)NB. The UE checks whether it has CSG membership in the cell by checking whether any of the broadcasted PLMN IDs in the cell together with the cell’s CSG ID is on the allowed CSG list in the UE. If so, the UE then reports the cell’s ECGI/TAC/CSG ID together with the CSG membership. The source RAN, however, only knows that the UE is a member of the target cell, but it does not know the actual PLMN-ID(s) for the CSG for which the UE is a member since the UE only reported the Primary PLMN (via the ECGI). Thus, the source RAN cannot select the correct target PLMN ID for the UE and the subsequent handover stands a very large chance of failing. 

To overcome this problem, RAN has decided to enhance the UE in Rel-12 (as reported in [1]). An enhanced UE reports all PLMN IDs of the target cell that the UE is a CSG member of and that are allowed according to the registered PLMN ID and the equivalent PLMN list. This means that the RAN can make a correct choice of target PLMN ID for such a UE and the handover will be successful. The solution even supports the case when there are multiple candidates for the target PLMN in the shared cell. For the case when the cell is a shared open cell or when the cell is a hybrid cell but UE is not a CSG member of the cell, there is no UE enhancement in Rel-12 and the handover in functionality details are left for implementation (see [1]).
3. Discussion
Since the agreed solution in RAN relies on enhanced UE behaviour only available from Rel-12 and onwards, an operator will have to postpone shared CSG/hybrid H(e)NB deployment until new Rel-12 UEs are available and then ensure that the customer changes his terminal. From an operator point of view and also from 3GPP system level design principles, this is not acceptable. 

Thus, RAN agreed that a network-based approach may be used for UEs not enhanced to support handover to shared CSG cells, as indicated in [1], but the solution, however, will not be (according to RAN) standardized or even documented in an informative manner in the 3GPP specifications, even though it has system wide impacts and would most likely cause problems in multi-vendor networks.
TeliaSonera believes that the situation is complex enough to be documented in the informative Annex B of TS23.251 to alert operators interested in deploying shared H(e)NBs that additional configuration will be needed in case of shared hybrid and shared closed  cells. 
An informative example of a network-based configuration solution that can be used for UEs that are not able to report more than the Primary PLMN ID to the network is the following:

· The RAN (either WCDMA or LTE) is configured with the broadcasted PLMN IDs of neighbouring shared hybrid and shared closed H(e)NBs so that this data can be retrieved based on the UE-provided information, e.g. ECGI/TAC/CSG in LTE and Cell ID in WCDMA of the target H(e)NB. 
· The PLMN ID for the target cell is determined in the RAN by either the Handover Restriction List (HRL) in LTE or by Shared Network Area (SNA) information in WCDMA. If HRL/SNA is not supported, local configuration can be used. Optimally, the HRL/SNA/local configuration should result in a single target PLMN ID in the target cell, but the specifications do actually allow multiple candidate PLMN IDs for the target cell. In that case, the RAN will select one of the PLMNs. To minimize the number of failed handovers, all the allowed PLMNs and the CSG ID must be in the CSG allowed list so that the CSG check in core does not fail
. 
· The target PLMN ID determined by source RAN from the HRL/SNA information is thus a PLMN ID to which the UE is a CSG member of (if being a member to the cell) and that is allowed with respect to the registered PLMN ID and the equivalent PLMN list. 

We understand it will be difficult to configure each CSG in neighbour relation tables of macro RAN cells but we suggest that the configuration and mapping is left for implementation. 
4. Proposal
We propose to document in Annex B of TS23.251 the need for additional functionality and configuration in the RAN for supporting handover to shared hybrid or shared closed H(e)NBs in the case when UEs do not report the PLMN IDs of target cells correctly. This is vital information for operators planning to deploy shared H(e)NBs. 
We also propose to document examples of how the necessary functionality can be achieved in an informative fashion. As the first example we provide the approach discussed in the previous section. Additional solutions to the problem could always be added in the Annex at a later time. A CR to Annex B of TS23.251 is provided in S2-134114. 
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� The core network check of the CSG membership could fail if the CSG allowed lists differ in the UE and in the network (e.g. it has changed due to a change in subscription). But then all combinations of allowed PLMNs and CSG IDs must be removed.
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