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Idle Mode Information and Mobility to CSG Cells 
1. Introduction

In GERAN#43 the concept of using information read from a CSG cell in Idle mode to be sent to the network in connected modes was discussed.  Whilst a solution entirely relying on Idle mode information stored in mapping tables [3.] was not accepted, the possibility to utilise Idle mode information for connected mode handover to CSG cells has merit and should be considered further.  In general it should be considered to allow the usage of information previously acquired (in Idle or Connected modes), if this information is not invalid.
This paper examines how such information can be used in GERAN connected modes in order to reduce the need for reading of CSG cell SIB information and the consequent service impairment. 

2. Validity of Information

In GERAN#43 some concerns were raised on the validity of information obtained in Idle mode when used in connected mode.  Two issues have been identified that may lead to this information being invalid:

· PCI/PSC Confusion (where two or more H(e)NBs have the same PCI/PSC)
· Switching on/off of H(e)NBs such that another CSG cell adopts the same physical layer identity as the one where information is stored by the MS
It is certainly true that within the area covered by a GERAN macro cell there may be a large number of H(e)NBs some of which may have the same physical layer identifiers (PCI/PSC and frequency).  The main problem therefore is to ensure that a mobile relying on information read from SIBs at a given time associates this with the correct H(e)NB as it moves through the GERAN macro-cell.  This problem applies irrespective of the RR mode of operation.  The main point here is whether the information acquired at a given time could be used at a later time.  Provided it can be guaranteed that this information is not invalid, this should definitely be allowed.
The problem of the H(e)NB switching on/off and changing its PCI/PSC can happen, but in most cases the same PCI/PSC should be used with a change of PCI/PSC expected to be infrequent (see [2.] F.2 requirement 10).  

3. Possible Scenarios
This section shows that there are some scenarios where information stored from reading SIB in Idle mode can be considered as valid and therefore of assistance to connected mode handovers.  
3.1. Co-ordinated Deployment of H(e)NBs
If all CSG cells are deployed in a particular region (PLMN or even within a GERAN macro cell) in a co-ordinated manner by the operator it can be ensured that physical layer identities are unique within that region.  Even switching on/off of a CSG cell can be carried out in such as way that the PCI/PSC is the same as previously used.  
In this case the physical layer parameters will be unique (within a given area) and any mapping between these and the routing identifiers/CSG ID will be static and can be considered as valid at all times.  

Networks where all Home(e)NodeBs are Hybrid cells are highly likely to be deployed in a co-ordinated manner and would fall into this category.  
3.2. Intelligent Home (e)NodeB Management System
In the case where a Home(e)NodeB Management System is being used, it is possible to ensure that PCI/PSCs are unique across a much wider area than currently assumed by allowing the Home(e)NodeB to report the results of the radio scan of all cells within its vicinity.  This can be used by the management system as a fingerprint in order to ensure that CSG cells in the same area are not allowed to choose the same PCI/PSC.  
3.3. Physical Location
If the MS can accurately identify that the CSG for which it has read SIB information is at a specific location (e.g. via GPS or other accurate location mechanism) then seeing the same physical layer identifiers at this location should be sufficient to ensure that the stored information is valid in connected modes, thus avoiding SIB reading. 
3.4. Time Based Location
It is currently a RAN2 assumption that CSG cells with the same physical layer parameters will not be allowed in the same close proximity.  This is stated by the mobility agreement in [2.] F.4 bullet 1:

“Support for inbound mobility shall include resolution of PCID confusion. Furthermore, for purposes of inbound mobility, it can be assumed that a UE will not see, at the same time, two cells with the same PCID“.  

This means that if the time elapsed between the MS reading the SIB information in Idle mode is less than the time taken for it to have moved into the coverage area of another CSG cell with the same physical layer cell identity, the information previously stored by the MS can be considered as valid.  
4. SIB1 dynamicity and validity

If it must be assumed that the information acquired from a CSG cell at a given time instant cannot be considered valid for a given indicated duration so that MIB/SIB reading becomes mandatory, our understanding is then that CSG cells shall not be deployed unless

· Dedicated CSG frequencies are used; or

· If CSG cells are deployed on shared frequency(ies), the PSC/PCI split shall be used.

In other words, CSG cells shall not be deployed on shared frequencies if the PSC/PCI split is not supported as it would mean that MIB/SIB reading would be required for all cells!

5. Conclusions
This paper has discussed some scenarios where using CSG information read from SIB message in Idle mode can be use in Packet Transfer Mode/Dedicated Mode/Dual Transfer Mode.  
We propose that the MS shall be allowed to send CSG information (routing identifiers and CSG ID if needed) to the network from stored information provided that it has been received from a validated mechanism.  This would avoid unnecessary reading of SIB information in connected modes.  
Definitions of mechanisms where stored information can be considered as valid are for further study.  
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