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MS Use of Hybrid Cells

1.
Introduction
G2-100242 suggested that operation of a Rel-8 MS that supports CSG cells (or any later vintage MS) may somehow be problematic when operating in an area where hybrid cells are present. As such, an overview of operational scenarios associated with a Rel-8 MS (capable of reading CSG split information sent within GERAN system information and capable of reading CSG related parameters sent within UTRAN/E-UTRAN system information) is considered for the case where it encounters a hybrid cell having a CSG ID on its list of preferred CSG cells (i.e. on the MS CSG white list).
2.
Discovering a Hybrid Cell
A hybrid cell is announced as part neighbor cell information included within SI2quater which the MS uses to determine the PSC/PCI associated with each UTRAN/E-UTRAN cell on its cell reselection list. Since the PSC/PCI associated with a hybrid cell is on the public side of the PSC/PCI split the MS will first assume the hybrid cell is just another macro cell (i.e. upon first powering up and entering idle mode and not yet having established any fingerprint profiles):
· At some point the MS comes into the coverage area of that hybrid cell and verifies its stability/suitability for reselection according to the cell reselection requirements specified in 45.008.

· The MS then reselects to the hybrid cell (using CCN procedures or autonomous reselection procedures as applicable) without first reading MIB/SIB thereon since it views that cell as just another macro cell.

· Upon reading system information (MIB/SIB) in the hybrid cell a Rel-8 MS supporting CSG cells (and all Rel-9 or later MS) will be able to determine it is a hybrid cell (even though the CSG Indicator is set to FALSE) since the broadcasted CSG ID of that hybrid cell is on its CSG white list.

· At this point the MS considers it as a CSG cell but can take into consideration that it was first identified as a neighbor macro cell which can affect subsequent MS operation as follows:

· Whenever CSG cell fingerprint profile information indicates the proximity of this CSG cell the indication can be treated as being more reliable/meaningful if that cell is also identified (i.e. using frequency + PSC/PCI) as a macro cell within system information sent in the serving GERAN cell.
· The potential for PSC/PCI confusion will likely be quite low for this CSG cell since it also serves as a macro cell it will be more stable (i.e. it will be deployed in frequency and PSC/PCI coordinated manner). As such, the amount of MIB/SIB reading performed for this cell prior to autonomous cell reselection, PCCN message transmission or connected mode measurement reporting can be reduced.
3.
Post Discovery Operation

At some point the MS leaves the coverage of this hybrid cell but will retain the corresponding fingerprint profile and the associated system information read from MIB/SIB of this cell. The MS experiences ongoing mobility in the macro cell environment and at some point once again enters the coverage of the hybrid cell:
· The previously created CSG fingerprint profile combined with neighbor cell knowledge read from SI2quater allows the MS to determine (to a higher degree of probability) that it is within coverage of a desired CSG cell i.e. the MS determines that the frequency + PSC/PCI indicated for a given neighbor cell matches the frequency + PSC/PCI of a CSG cell previously detected in the current fingerprint profile.
· If the MS moves to the CSG cell using autonomous reselection without CCN enabled then it is free to perform cell reselection as soon CSG cell stability requirements are satisfied (e.g. T_reselection) and after performing a single MIB/SIB reading on the CSG cell. Note that a single MIB/SIB reading can be considered as sufficient prior to performing reselection since hybrid cells are expected to be much more stable than CSG cells from a coverage, MIB/SIB content and PSC/PCI confusion perspective.
· If the MS moves to the CSG cell using reselection with CCN enabled then it may send a PCCN indicating the CSG cell as the target cell after at most performing a single MIB/SIB reading on the CSG cell due to the relative stability of hybrid cells.
· If the MS is in connected mode it can begin sending measurement reports that include the CSG cell (once it begins the best cell on that frequency) after at most performing a single MIB/SIB reading on the CSG cell due to the relative stability of hybrid cells. 

· Depending on the specific mobility scenario (e.g. the amount of time since it was last served by that CSG cell) an MS may, due to the relative stability of hybrid cells, even choose to not even perform a single MIB/SIB reading before performing autonomous cell reselection, sending a PCCN (indicating the CSG cell as the target cell) or sending a measurement report that includes that CSG cell.
· It should also be pointed out that the need for routing parameters to be included in a PCCN or a measurement report indicating a CSG cell which is also a hybrid cell may be eliminated since the serving BSS can already be expected to have this information for all neighbor cells it includes within system information.

4.
Conclusion

Given the steps outlined above there would appear to be no reason why a Rel-8 MS that supports CSG cells will not be able to maximize the use of a CSG cell (having a CSG ID on its white list) when that CSG cell also serves as a macro cell (i.e. when it is a hybrid cell). As such there would appear to be no additional specification changes required to ensure proper operation of such a Rel-8 MS (or later vintage) operating in an area where hybrid cells are present.  

