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1. Introduction

In this contribution we first discuss whether it is necessary to keep the “best radio condition” driver [1] for non-CSG UEs (i.e. a UE has to send a measurement report of the best cell on the same frequency even if the CSG cell is not accessible). Then we propose a solution to reduce the number of measurement reports for CSG UEs. In this document, a CSG UE refers to a UE that is part of a CSG group and a non-CSG UE refers to a UE that does not belong to any CSG group.

2. Discussion
Firstly, in our view sending a measurement report of non-accessible CSG cells by a non-CSG UE contradicts the agreed CSG cell mobility requirement [2]: It shall be possible to minimize the quantity of measurements which UEs perform on CSG cells, if the UE does not belong to the User Group of a specific CSG cell. Indeed, a non-CSG UE moving along an apartment building with high density CSG cell deployment will keep sending measurement reports to the serving eNodeB. This creates large network signalling load and UL interference. It would be desirable to reduce the number of such measurement reports in order to minimize the CSG cell impact on the macro network. Secondly, although some contributions suggest [3, 4, 5] that these measurement reports are required to inform the serving eNodeB of the radio environment in order to trigger an inter-frequency/inter-RAT handover, the serving eNodeB can also acquire this information by requiring the UE to report e.g. measured SINR information. It is not clear whether it is necessary to know specifically which cells generate the interference. Moreover, it is not always desirable (or feasible) to perform an inter-frequency/inter-RAT handover whenever a non-CSG UE passes by a CSG cell. Although the “best radio condition” driver should be maintained for legacy networks, more validation is required to evaluate its pros and cons for a network with high density CSG cell deployment. 

Proposal 1: A non-CSG UE does not need to send measurement reports of CSG cells even if they have the best signal quality.

We recommend that a CSG UE maintain a list of both PCIs (Physical Cell IDs) and GCIs (Global Cell IDs) of CSG cells that it is allowed to access. For each CSG cell whose PCI belongs to the list, the UE should further compare its GCI against the list. It will send measurement report only if a match has been found. A big benefit to store PCIs is that a CSG UE does not need to acquire GCI for most CSG cells it encounters, which is critical to enable a smooth handover into a CSG cell surrounded by many other CSG cells with different PCIs.  

Proposal 2: A CSG UE needs to maintain a list of both PCIs and GCIs of CSG cells that it is allowed to access. A CSG UE sends measurement report of a CSG cell only if its PCI and GCI are contained in the list.  

As a CSG cell is expected to be a plug-and-play device, its PCI may change after each power-on. In order to limit the number of measurement reports, the network should notify the CSG cell’s associated UEs to update their PCI list once the PCI of the CSG cell changes. Note that no RAN reconfiguration is needed to enable this mechanism, thus it will not violate the CSG cell mobility requirement [1]: The mobility procedures shall allow a large number of (small) CSG Cells to be deployed within the coverage of e-UTRAN, UTRAN and GERAN macro-layer cells. Deployment of (additional) CSG Cells shall not require reconfiguration of other eNodeB (E-UTRAN) or RNC (UTRAN) or BSS (GERAN).
Proposal 3: The network should notify a CSG UE to update its list once its associated CSG changes its PCI.  

3. Conclusion

Based on the discussion in document the following is proposed:

· Proposal 1: A non-CSG UE does not need to send measurement reports of CSG cells even if they have the best signal quality.
· Proposal 2: A CSG UE needs to maintain a list of both PCIs and GCIs of CSG cells that it is allowed to access. A CSG UE sends measurement report of a CSG cell only if its PCI and GCI are contained in the list. 
· Proposal 3: The network should notify a CSG UE to update its list once its associated CSG changes its PCI.  
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