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Discussion and agreement
1 Introduction

Active mode mobility scenarios involving inbound handovers to CSG cells have been under initial discussions at RAN#63bis. The discussions highlighted that there could be the possibility for the UE not to be able to report any BCCH parameter, i.e. the UE would only report measurements collected at physical layer. 

In such scenario the identification of the target cell cannot be guaranteed to be unequivocal.  The handover procedure will therefore have to account for the fact that there could be several handover attempts before the right target cell is identified.
This paper proposes procedures applicable in the case when the UE is not able to measure the SIBs of the target cell and therefore is not able to report to the serving node the information needed to uniquely identify the target.
2 Discussion

When in active mode the UE has to fully rely on the availability of measurement gaps to be able to decode the BCCH and read the appropriate SIBs of the cells available in its neighbourhood.  It could occur that such measurement gaps are not available e.g. because the UE is on a service not allowing for long enough DRX/DTX intervals.  This was highlighted in a recent email discussion carried out within RAN2 (see RAN2 email discussion 65b-3).  Two possible scenarios shall therefore be defined when discussing handover procedures:
Scenario 1: The UE is able to read and report the SIBs parameters of the target cell.  Consequently, the serving node is able to uniquely identify the target
Scenario 2: The UE is not able to read and report the SIBs parameters of the target cell and it is only able to report physical layer measurements.  Consequently, the target will have to be deducted from such physical layer parameters.

Proposal: it is proposed to agree to the two reference scenarios above as the scenarios for which mobility solutions will have to be specified  

In case the UE is not able to report SIB parameters to the serving node, the only two possibilities would be either to force the allocation of needed measurement gaps even if no natural intervals are available (at the expense of data packet losses), or to allow the UE to provide measurements collected purely at physical layer.  While the first option would require changes to the current specifications and a thorough analysis on QoS impact the second solution could be already available if the current physical layer measurements are considered.
Obviously it is not within RAN3’s remit to decide which physical layer measurements are needed to be collected by the UE.  Nevertheless a clear area of discussion for RAN3 is to define the procedures to launch once such measurements are available at the serving node.  Two possible procedures are envisaged and described in the following sections.  The procedures described could be applied both to the 3G and to the LTE Femto deployment scenarios.  Depending on the mobility scenario, the Source RAN mentioned in the procedures below could be equally interpreted as the serving (e)NB, the serving HNB-HNB GW system, the serving HeNB (in case of HeNBs not supported by HeNB GWs) and the serving HeNB-HeNB GW system (in case of HeNBs supported by HeNB GWs).      
2.1      Target identification at Source RAN
In this solution the UE provides physical layer measurements to the source RAN, which uses it directly to determine the identity of the target cell.  This implies that the source RAN has been provisioned with physical layer configuration details for neighbour cells which can therefore be used to map the physical layer measurements reported by the UE into a target cell identity.

The advantages of such procedure are the following: 
· The source RAN is able to determine the most probable target cell identity by itself, without involving any other node 
· Handover delays are minimised 
The disadvantage of this procedure are te following:

· The source RAN has to be provisioned with physical layer configuration parameters for neighbour cells as well as it needs to be updated whenever such configurations change.  

Figure 1 provides a high level message sequence chart of such procedure.
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Figure 1: Target identification via physical layer measurement at source RAN
2.2      Target validation at target RAN 
Once the identity of the target cell has been derived the target node receiving the handover message could validate whether the handover procedure reached the appropriate cell.  This could be enabled by including physical layer measurements in the handover message forwarded to the target node.  Such procedure is useful when the disambiguation of the target cell does not uniquely identify the target cell. 
The target node can check that the physical layer measurements correspond to the physical layer configuration of any of its supported cells.  If there is no matching between the physical layer measurements in the handover message and the target cell configuration parameters the handover procedure can be rejected before any resources are allocated at the target cell.  Otherwise the handover procedure can continue as normal.
Figure 3 provides a high level message sequence chart of such procedure.
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Figure 3: Target identification validation at Target RAN
Note that this procedure could either be used when no disambiguation has been done at the source RAN or when a target cell identity has been determined by the source RAN but there could still be the possibility for an error in the target RAN identification.
3 Conclusions 
In this paper an analysis of possible CSG mobility procedures when only physical layer measurements are available has been provided.

It is proposed to take the procedures above into account and to discus which is considered to be the most suitable in case the UE is not able to report any system information parameter.
It is also suggested that given the two scenario below the following proposal is agreed:    
Scenario 1: The UE is able to read and report the SIBs parameters of the target cell.  Consequently, the serving node is able to uniquely identify the target
Scenario 2: The UE is not able to read and report the SIBs parameters of the target cell and it is only able to report physical layer measurements.  Consequently, the target will have to be deducted from such physical layer parameters.

Proposal: it is proposed to agree to the reference scenario 1 above as a scenario for which mobility solution will have to be specified and to the reference scenario 2 as an optimization alternative for the "blind handover" scenario.
























3GPP


