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Issues related to CSG Notification in GERAN
1 Introduction
Notifying the availability of CSG cells for a UE in GERAN is an important issue [1] primarily due to battery power considerations as well as from a measurement bandwidth perspective.
RAN2 has been discussing the issue of supporting Open Access and semi Open access Home cells apart from the Fully Closed Subscriber Group cells [2]. It will be of interest to GERAN to consider Open and Semi Open access cells as well when considering any CSG Notification solution in GERAN.
In RAN2 it has also been agreed upon that at least the UMTS CSG cells will be deployed on a dedicated frequency [3], while the LTE CSG cell deployment scenario (Dedicated frequency, Same frequency or a combination of both)is still being debated. 
Any notification solution should cover all frequency deployment scenarios and cover Fully Closed Cells (CSG) and Open / Semi Open access cells as well.
2 Definitions: Open and Semi-open access home cell

Open access cell

An open access cell from a standards perspective is similar to a normal cell with a CSG ID. Typical deployments involve 
Semi-open access cell

A semi-open access cell is similar to the current definition of a CSG cell, but there is a flag to indicate that other users may also access and gain normal service on the cell. This may be useful to partially overcome the interference issues caused by fully-closed CSG cells. 

The user subscribed to the CSG that is broadcast (CSG UE) may perform autonomous and manual cell selection/re-selection to this type of cell in the same way as specified for a CSG UE moving into a fully-closed CSG cell.

3 
Discussion
A very high level solution has been proposed in [1] on the nature of notification to a UE in GERAN RAT on the availability of CSG cells.

The proposal (termed as “On Demand”) assumes that the UE sends the “White list” with the CSG IDs to BSS (Assuming that the UE sends this message to the BSS based on a UE based macro finger printing) to obtain any additional information (Ex: Frequency in case of dedicated frequency CSG cell deployment). This solution leaves out any opportunity to access “Open and Semi Open access” cells.
In order to take care of Open and Semi Open access cells as well, for which the UE might not store in its “White list”, it is preferable to have a network controlled notification mechanism. 
3.1 
Dedicated frequency CSG deployments:
It has to be observed that even in the ”On Demand” solution, once the UE demands more information from the BSS about a CSG ID, the BSS will any way need to maintain a list of CSG IDs and its associated other information (frequency etc) for every single CSG cell that may overlap within its deployment scope.
When such a list of association between CSG cells within a BSS Macro cell deployment scenario is inevitable, it is preferable to explore solutions where in the BSS proactively notifies a UE (In both Idle and connected modes) about the presence of CSG cells. As the BSS will any way have to maintain the CSG cell IDs and the associated parameters, it can also maintain UE Ids associated (subscribed) with the CSG IDs. In short the BSS can maintain the tuples <Macro cell ID, CSG ID, CSG parameters> and the <CSG ID, UE IDs>.
The BSS can then proactively notify any UE in the vicinity of a Macro cell about the CSG ID of interest to that UE, this can also include any Open – Semi Open access cells in the vicinity of a macro cell. This will provide any operator with a lot of flexibility in other aspects as well, Ex: using a Semi Open access cell temporarily to handle any load issues or handle increased interference issues among cells or even provide temporary access for CSG cells that may be down.
3.2 
Same frequency CSG deployments:

In the same frequency CSG deployment case, it is assumed that the LTE CSG or the UTRAN CSG cells can be located from the broadcast information.

In the UMTS case, the MIB has the CSG Indication flag, and the CSG ID is provided in the SIB3. A UE can ignore all CSG cells until notified, i.e. it can read the MIB and ignore the reading of SIB3 unless notified by the network on the presence of a CSG cell of interest to the UE (“As good as it gets” solution).
With LTE CSG cells, the SIB1 contains both the CSG cell indication flag as well as the CSG cell ID as such the UE will have to scan all cells of interest.
4 Conclusion
For any CSG notification in GERAN, it is inevitable that the BSS maintain a list of CSG IDs with their associated parameters of interest within the deployment scope of the BSS. It will not be an overhead to associate the Macro cell finger print as well as the UEs associated to a CSG cell to that list (the subscription information can be downloaded from the HSS – this is also currently an issue being discussed in the new Home cell WI in SA2).
Observation: There is no need for any change to the GERAN broadcast system information

Proposal: That a purely network controlled mechanism to notify a UE about CSG cells (including Open and Semi Open access cells) be defined.
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