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Discussion and decision

1. Introduction

Currently the connected mode mobility from LTE macro cell to HeNB is being discussed in RAN2’s email discussion. Based on the stage 2 description from [1] the inbound mobility will require autonomous CSG search.  Depending on the method used for autonomous search (e.g., based on fingerprint) the associated delay may be excessive.  In some cases the delay (10 to 30 seconds) for completing inbound mobility to HeNB may also result in RLF.  
This contribution proposes that the stage 3 text should not preclude network initiated HeNB inbound mobility.  The need for UE’s autonomous search function for CSG/Hybrid cells should remain optional.  In particular, the requirements for preliminary access check by the UE should also remain optional for inbound mobility.
2. Discussion
In previous discussions it has always been assumed that the UE would initiate the search for CSGs.  For UE initiated search it makes sense to use proximity indication, preliminary access check and handover evaluation. Although proximity indication with e.g., fingerprinting is a viable solution we should allow for network initiated solutions whereby the network indicates to the UE that it may be in close proximity to an allowed CSG.  This will largely eliminate the need for UE implementation for proximity indication, resolves the issue for PCID confusion and minimize the need for the need to request for preliminary access check.   
Network initiated inbound mobility allows the network to coordinate the handover, from the trigger to perform handover preparation until inbound mobility is completed.  An example of a potential trigger for handover preparation may be based on positioning.  Referring to the stage 2 text for positioning [1], the E-CID positioning may allow the network to determine the UE’s location without additional measurements for the sole purpose of positioning. Since the network has knowledge of the CSG ID of the UE, the network may be capable of using the UE’s location to determine whether a handover preparation should be carried out.

2.1. Proximity Indication

Currently it has been suggested in [2] as part of the inbound mobility process that when the UE enters the fingerprint area of a preferred CSG cell the UE would send a proximity indication to the eNB and the eNB will in turn configure measurement of the non-serving frequency.  In cases where the UE has not previously visited a CSG cell (e.g., campus) proximity indication will not be useful.  It has been suggested in the email discussion that proximity indication be an integral part of inbound mobility.  Although proximity indication is a useful tool, it should not be used exclusively as the trigger to perform inbound mobility. In some cases proximity indication may not be available and the network is left to decide whether to initiate handover preparation. As suggested above other ways of triggering inbound mobility should be allowable.  
Proposal 1: Agree that the eNB may configure the measurement of the non-serving frequency without proximity indication from the UE.  
2.2. PCID Confusion
In the proposed changes to stage 2, it is explained that there can be multiple HeNBs with the same PCID within the coverage of a macrocell.  This leads to a condition referred to as PCID confusion whereby the network is unable to determine the correct target cell for handover.  With network initiated inbound mobility the network would know whether the target CSG cell is a cell for the UE so there should not be any confusion.  Also the network would be able to associate the CSG cell (CSG ID) with the HeNB’s PCID (even if the HeNB selected a different PCID due to power Off/On).  
Proposal 2: Agree that PCID Confusion is not critical when the network coordinates the inbound mobility including proximity indication.
2.3. Preliminary Access Check
In order to avoid handover attempts to CSG cells which are not in the UE’s allowed CSG list, a preliminary access check of the detected CSG cell is performed by the UE.  It was previously suggested that the network initiates the handover preparation towards a reported CSG cell if UE indicates that the reported cell is an allowed CSG cell for the UE.  To assist the network with handover preparation a measurement report is sent to the serving cell with the result of the preliminary access check for CSG cells, the cell global identifier (E-CGI) and the Tracking area Identifier (TAI) to enable correct identification of the target cell. Currently the trigger for sending this measurement report and the inclusion of other information in this report is FFS. 
With network initiated inbound mobility, the network can begin the handover preparation without the preliminary access check.  As part of the handover preparation procedure the eNB can order the UE to acquire the system information of the target CSG cell. The UE would send the SI report including the CGI and TAI information.  
Proposal 3: Agree that preliminary access check is left optional and the SI report including the CGI and TAI information can be obtained as part of the handover preparation process.

3. Conclusion
With network-initiated inbound mobility, the triggers and verifications from UE-initiated procedures for inbound mobility should be optionally supported.
Proposal 1: Agree that the eNB may configure the measurement of the non-serving frequency without proximity indication from the UE.  
Proposal 2: Agree that PCID Confusion is not critical when the network coordinates the inbound mobility including proximity indication.

Proposal 3: Agree that preliminary access check is left optional and the SI report including the CGI and TAI information can be obtained as part of the handover preparation process.
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