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1. Introduction
This contribution discusses the support of inbound mobility to a shared CSG cell. It has earlier been discussed in for example RAN2 by Samsung in [1]. RAN3 has sent an LS on the subject to RAN2 on a UE based solution [2]. Below we discuss a network-based solution to take care of the issue with pre-release 11 UEs, as discussed in the Samsung paper [1].
2. Discussion
The issue we refer to is when a UE is handed over to a shared CSG cell. If the target cell is a CSG member cell, the UE will report membership in SI request for HO procedure together with ECGI/TAI/CSG ID. The source (e)NB/H(e)NB only knows the UE is a member of the target cell, but doesn’t know the PLMN-id(s) for this CSG for which the UE is a member. So the source (e)NB/H(e)NB can’t select proper PLMN for the UE. This means that this handover will not work if it is not possible to configure, in source RNC/(e)NB, which multiple PLMNs that are in a target TAI/LAI/CPLMN/PPLMN of a CSG cell. 
A scenario that this might occur is in a family where different members have subscriptions with different operators. Also a similar scenario may occur for employees in a corporate office that has a CSG cell. For this scenario the UEs should have the possibility to access the home or the corporate office CSG cell to get the high quality service. [1]
This means that (e)NB needs to send one PLMN to the MME, and that PLMN should be in the UE CSG member list (unless it is an open CSG). The (e)NB does not have CSG white-list information and may then select a non-member PLMN in which case the MME probably would reject the handover. This might result in that the possibility for the source (e)NB to do a few trial and error rounds. This might be avoided if it would be possible to do handover into a CSGs secondly broadcasted PLMN for pre-release 11 UEs. 
To avoid a deployment case in which the eNB has the configuration information regarding all relevant CSG cells. We suggest that a network based solution can be used for UEs that are not able to report more than Common/Primary PLMN in a network with the following simplifications

· It is assumed that the eNB only needs to know the multiple PLMNs that are sent in a Common/Primary PLMN. So a network deployment where all CSG cells of a certain Common/Primary PLMN will have the same PLMNs broadcasted. 
· The PLMN for the target cell is unique in the network by the HRL (Handover Restriction List). This means that the eNB from the HRL can determine the target PLMN, which then is sent to the MME. 
The network based solution for WCDMA, would be similar. 

From release 9 and 10 UEs you get some information of the measured cells like Common/Primary PLMN. Also needed to configure is what is missing i.e. the mapping of Common/Primary PLMN to broadcasted PLMN identities. 
We understand that it will be difficult to configure each CSG in neighbour relation tables of the macro (e)NBs, but it will be manageable to configure some PLMN identities given Common/Primary PLMN.
In this case there is only one PLMN allowed to do the handover too. In such cases the only thing that is needed is to allow a configuration of broadcasted PLMNs in a Primary PLMN (or in a certain Primary PLMN + TAC if a more general case should be supported). So the (e)NB has only one PLMN to choose as allowed (in the handover restriction list). This means that no new signalling is needed, only a text allowing a configuration of broadcasted PLMNs in a Common/Primary PLMN. This means also that a network based solution like this do not cover the case when several PLMNs are allowed in the handover, and therefore is not categorized in [3]. The solution we suggest is somehow a special case of solution 1.b in [3]. The (e)NB checks allowed PLMN in the handover restriction information, but since there is only one PLMN allowed the MME can directly check the CSG member status and continue the handover procedure. In this way any operator that has a simple unique PLMN in target shared CSG cell can have a solution. The UE based solution that is discussed in [1] will be needed anyway, for the case when several PLMNs are allowed in the handover and when CSG cells broadcast different PLMNs in different LAs/TAs.

When this new UE performs handover to CSG, the (e)NB checks both allowed PLMNs and the PLMNs reported from the UE and if there is no unique PLMN the (e)NB determines one (if the same PLMN as the serving PLMN is available that PLMN should be selected as stage 2 describes). 
TeliaSonera thinks that we will need a network-based solution already in release-11 to take care of the problem that occurs for pre-release 11 UEs. It should be observed that for the case described it does not matter if the cell is closed, open or hybrid.
3. Solutions
To make it possible for a UE to be handed over to a CSG cell that it is allowed to use, TeliaSonera suggest that a Rel10 or Rel9 UE can perform HO to a CSGs second broadcasted PLMN if: 
· (e)NB knows by configuration the broadcasting PLMNs in the target cell

· the (e)NB can filter out (by equivalent PLMNs in handover restriction list) one single allowed PLMN for the target CSG

and this one PLMN is the same PLMN as in the UE white list and it is sent to the MME. This to make it more flexible to make handovers to CSG cells. The changes needed in the specification are only to add a text allowing a configuration of broadcasted PLMNs in a given Common/Primary PLMN. There is no need for adding signalling.
4. Conclusions

TeliaSonera propose to add a network based solution to support handover to CSG cells to complement the UE based solution in [3]. RAN3 is kindly asked to discuss the proposal and to update Release 11 specification(s) accordingly.  
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