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Discussion and decision
1 Introduction
In RAN2#65bis it was agreed that a Hybrid cell has it's CSG Indicator "turned off" (i.e. not present) and broadcasts CSG identity(ies) ‎[1], ‎[2]. It was agreed that Hybrid cells are not part of the CSG PSC Split Information. Furthermore the UE should be able to search for Hybrid cells either autonomously or through manual CSG selection. 
This discussion document focuses on enabling efficient UE implementation when the autonomous search function for Hybrid cells is activated, i.e. when the UE has a non-empty Allocated CSG list. It is a possible scenario in Rel-9  that the UE continuously is searching for Hybrid cells in the background. To limit the battery impact of the Hybrid search function the UE should have means for an efficient implementation. Furthermore the battery impact should be similar as for a Rel-8 UE searching for CSG cells.
When a Rel-8 UE searches for CSG cells, it only needs to check the presence of the CSG Indicator in the MIB. It may be assumed that UE vendors have already support for optimised MIB reading (e.g. as part of "background PLMN search"). However currently when a Rel-9 UE searches for Hybrid cells, it needs to check the presence of CSG Identities in SIB3 as well. SIB3 reading is a significant effort which adds to the UE battery consumption, when comparing the CSG search function in Rel-8 with the Hybrid search function in Rel-9. Furthermore having a non-empty Allowed CSG list, the UE is unaware whether it is looking for CSG cells or Hybrid cells. In the worst case scenario a Rel-9 UE is checking SIB3s for CSG Identities, while the Allowed CSG list only permits access for CSG cells. 
In LTE the csg-Indication and and csg-Identity are both indicated in SIB 1, i.e. the search effort for CSG cells or Hybrid cells is similar.

Discussion
Three alternatives are evaluated to enable a more efficient search function for Hybrid cells. Please note that variants on the presented alternatives can be discussed as well. 
1.1 Hybrid PSC Split Information
In addition to the CSG PSC Split Information Hybrid PSC Split Information could be introduced in SIB3 and SIB11bis to indicate the PSC range reserved for Hybrid cells. Similar as for the CSG PSC range, the Hybrid PSC range information is optionally broadcasted in the Macro cell or CSG/Hybrid cell. 
Alternative 1: An IE "Hybrid PSC Split Information" (OP) is introduced in SIB3 and SIB11bis to indicate the range of PSCs reserved for Hybrid cells. 
The UE should store the Hybrid PSC Split Information for 24 hours for that frequency and the indicated PLMN. 
Pros: If available, the UE can use this information for an efficient search function for Hybrid cells on a particular frequency.
Cons: This information is optionally broadcasted, only applies to a particular frequency, and expires after 24 hours, i.e. this information may not be available to the UE. 
1.2 Alternative 2: Hybrid Indicator

A new Hybrid Indicator, similar to the existing CSG Indicator, is introduced in the MIB. When present the Hybrid Indicator indicates a Hybrid cell. 
Alternative 2: An optional IE "Hybrid Indicator" (Enumerated (TRUE)) is introduced in the MIB to indicate a Hybrid cell.
A Hybrid cell is defined as a cell for which the Hybrid Indicator is set to TRUE, and CSG Identity(ies) are broadcasted. 

Pros: The UE can rely on the presence of this information to enable efficient UE implementation to search for Hybrid cells.

Cons: Definition of Hybrid cell is RAT dependent.

1.3 Alternative 3: Hybrid cells are indicated in Macro cell NCL

Hybrid cells can be indicated in the Macro cell NCL as any other cell. In case Hybrid cells are indicated in the NCL, both CSG and non-CSG members would apply the (same) normal cell re-selection rules. Basically the need for a specific "Hybrid search function" disappears. 
Alternative 3: Hybrid cells are indicated in the Macro cell NCL. 
In our understanding this is only a valid alternative in case the UE can rely on the presence of the Hybrid cells in the Macro cell NCL, i.e. in case this is mandated. Otherwise the UE would still have to apply some Hybrid search function to search for Hybrid cells not listed in NCL.
Pros: No impact on UE, i.e. UE can apply normal cell re-selection rules. Perhaps normal cell re-selection to Hybrid cells is faster than the UE implementation dependent hybrid search function. 
Cons: Macro cell configuration impact, i.e. requirement to include Hybrid cells in Macro cell NCL. 

Variants of this alternative are that e.g. cells in the NCL include a "hybrid cell indication" or have "hybrid PSC" associated. This means the UE knows which of the cells in the NCL are Hybrid cells, and a CSG member could use this information to re-select to a Hybrid cell.  
Conclusion
The lack of means to implement an efficient search function for Hybrid cells in UMTS in Rel-9, similar as the CSG search function in Rel-8, has been pointed out. Three alternatives to enable a more efficient search function for Hybrid cells have been identified. We have a preference for alternative 2. 
RAN2 is kindly asked to evaluate the identified problem, and discus the presented alternatives.
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