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Reporting Hybrid Cells not on Whitelist
1. Introduction

In GERAN#47 it was decided that a mobile station should report Hybrid cells in the same way as for CSG cells if the CSG-ID of the hybrid cell was on the mobile’s CSG Whitelist.  However, what was not concluded was how a mobile station should report detected hybrid cells where the CSG-ID is not on the mobile’s CSG Whitelist. 
2. Options
The case being considered is where the MS has read MIB/SIB of the target cell and thus knows it is a hybrid cell.  The MS has therefore read the CSG-ID of the target cell and in this cases determined that it is not on its CSG Whitelist.
Three options for reporting such cells are identified:
1. Report these cells in the same way as for CSG cells whose CSG-ID is on the mobile’s CSG Whitelist

2.  Report these cells in the same way as for macro cells (physical layer cell identity)

3. Allow an implementation option for the mobile to report the cell as per CSG cells if PCI/PSC confusion is suspected otherwise as macro cells.

The advantages of these approaches are highlighted below:

Reporting as a CSG cell:
· Enables the network to sort out PCI/PSC confusion and thus allowing handover to the correct cell
Reporting as macro cell:
· Provides a common means for reporting hybrid cells for all mobiles (including all Rel-8 mobiles and Rel-9 mobiles that do not support CSG functionality)
· Reduced signalling load for cells that aren’t on MS CSG Whitelist

· The signalling load could be much larger than for CSG cells for which it is a member for the following reasons:
· There are likely to be many more hybrid cells in this category than ones where the CSG-ID is on the mobile’s CSG Whitelist
· The target cell may not be the highest priority and may be reported in many successive reports without the network invoking a handover
Reporting as a CSG cell if MS suspects confusion, otherwise as a macro cell

· Allows PCI confusion to be resolved only when needed thus reducing signalling load
3. Discussion

As detailed in [1.] any network supporting rel-8 mobiles and/or rel-9 mobiles that are not CSG capable must ensure that the likelihood of PCI/PSC confusion is sufficiently rare in order to avoid failed handover attempts.  In addition, as described in [3.], such confusion is only expected for home deployments.  
The assumption for non-home deployments of hybrid cells (and also CSG cells) is that the physical cell identity is unique within the area of a large macro cell (as captured e.g. in Note 3 of subclause 5.5.1 of 36.331).

Reporting CGIs for all detected hybrid cells will provide too much burden on the measurement reporting.  In GERAN, mechanisms have already been defined to reduce the reporting of routing parameters for CSG cells (or hybrid cells where the CSG-ID is on the mobile’s CSG Whitelist) to a minimum.  The conditions being:

· The network and the mobile support the handover mechanism

· The network has ordered such reporting

· The CSG-ID is on the mobile’s CSG Whitelist

· The reporting criteria are met. In particular, the CSG cell is the strongest on the frequency

These conditions mean that in practice the cell is only likely to be reported once or twice before handover takes place.  

However, if routing parameters are reported for all hybrid cells that the mobile has detected, many more reports will be sent by the mobile for the following reasons:

· There will be many more hybrid cells where the mobile is not allowed access as a CSG cells

· It is less likely that handover will take place to this cell as it is treated just like another macro cell.  
In addition, current reporting rules (see TS 45.008) for cells that are detected as E-UTRAN hybrid cells mean that RSRQ must reported.  Other macro cells may report RSRP which would make it difficult for the network to compare measurement reports from hybrid and macro cells which should be treated in exactly the same manner.  
The approach of allowing the mobile to decide which way to report hybrid cells has some merits, in that space in measurement reports is reduced and PCI confusion can be resolved when needed.  However, it also has some disadvantages:

· It is more complex as two different reporting mechanisms must be supported by the mobile and the network.

· As the decision on which method to use would be carried out in an implementation dependent manner, different mobiles may behave differently.  This would also make testing more complex.  
In any case, the network must be able to overcome the confusion for MSs that do not support this feature, so there is no need to make the MS behaviour more complex.  
4. Conclusions

This paper has provided an analysis of the options for signalling measurement reports of a target hybrid cell which is not on the mobile’s CSG Whitelist.  It is proposed that such reports are signalled in the same way as for macro cells for the following reasons.  
· Reporting routing parameters takes up considerable space in measurement reports which may be required for significantly more target cells than for the case where the target is on the mobile’s CSG Whitelist.  
· Cases of PCI/PSC confusion must be limited to be very rare otherwise rel-8 mobiles, rel-9 mobiles that don’t support CSG cells and rel-9 mobiles that do support CSG but have not been able to read the CSG-ID of the target cell will also suffer handover failures.  
· It is simpler to implement and test for the mobile and the network.  

· It ensures that measurement reports from detected E-UTRAN hybrid cells (not on the MS CSG Whitelist) can be treated equally with those from E-UTRAN macro cells.  
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