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Introduction 

Control of access to tracking areas, and cells belonging to closed subscriber groups, depends on the UE maintaining lists. Assuming we continue with a forbidden TA model similar to that of 2G and 3G, the UE would need to maintain a list of Tracking Areas which it is not allowed to access. This list would need to be extended to handle the closed subscriber group in a more efficient manner.

Additionally it has been agreed that the registration area for a particular UE would be made up from a list of Tracking Areas. Signalling free mobility should also be supported between the CSG cells and non-CSG cells in EPS IDLE, to avoid frequent Tracking Area Updates, and therefore a list of CSG would also be included in the registration area.
This discussion paper describes how and where such lists can be maintained in the core network and the UE. 
Mobility Management Identifiers 
The mobility management identifiers are distributed in the network as shown in Figure 1 below. 
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Figure 1 Mobility Management Identifiers
The MME stores a table that relate tracking areas to the CSGs those tracking areas contain, and another table that relates UE identities to CSGs subscribed to by that UE. The tables allow the MME to provide a UE-specific list of zero or more CSGs. 
The mobility list, forbidden TAs list, and allowed CSGs list are managed separately by the MME. CSGs in the mobility list may be different from CSGs in the allowed CSG list, for example if different CSGs are controlled by different MME pools. 

The MME is able to indicate to the UE that it is located in a tracking area that contains a closed subscriber group that the UE belongs to. The tracking area update is illustrated in Figure 2 below. 
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Figure 2 CSG Illustration of Tracking Area Update procedure 
CSGs do not alter existing MME functionality used to provide the multi-TA mobility list, but they add extra MME functions for deriving the subscriber-specific allowed CSG list and optionally adding CSGs to the multi-TA mobility list. 

Connecting a New Cell 
When a new cell is connected to the network, the MME is informed by the eNodeB to which TA or CSG the cells belong. 
The MME could retrieve the geographical relationship between the CSG cell and the overlaid Tracking Area from the Central Profile Store (CPS). Or, the MME could be informed not to include the CSG in the Mobility List for the UE, and when the UE completes a TAU on the new CSG cell some service logic in the network builds this relationship between overlaid TA and CSG cell which then can be used in the future information retrieved from the CPS.
Adding Subscribers to a CSG 
The owner of a home cell or closed subscriber group will have the ability to add and remove members from a CSG (under supervision of the network operator). The membership of CSGs forms part of the subscriber information passed by the HSS. The HSS will inform the MME of any changes to the subscriber information stored on the MME. So when the membership information for a CSG is altered, the subscriber information stored in the HSS for each subscriber added or removed from the CSG will be updated, and this information will be propagated to the MME. The newly added member may then perform first-time access to the CSG as described below or, if access is not time-critical, it can wait until the next periodic TA Update on a cell to which it already has access. 
First-Time Access to a CSG

In 2G and 3G a UE can be forced to perform a Location Update to the network, even though the UE has previously been informed that the cell belongs to a Forbidden LA. This functionality would be needed to force the UE to access through a CSG even though the CSG is not listed in the Allowed CSGs of the Access List, when no network coverage is available that is not also forbidden.  It is proposed that this manual task is added to the MMI of handsets, however some restriction of its use probably needs to be specified, e.g. it can only be triggered once every 1 minute and only be triggered through a CSG cell if it is emergency camped on that cell.
Management of the Forbidden TA list 
It is proposed that the MME also has the ability to modify the Forbidden TA part of the Access list stored in the UE to avoid the UE unnecessarily attempting to access a Forbidden TA when it is known that the TA will Forbidden for this UE for a long period, e.g. when regional roaming is used in the network.
Conclusion 
It is proposed that the concept of Access and Mobility Lists are discussed. Additionally it is proposed that the Access List is split into two parts the Forbidden TA list and the Allowed CSG list, and that the MME can control the contents of these lists using the Tracking Area Update message. It is requested that these concept be captures in TS 24.801. 



















































CPS

















The MME may return more than one allowed CSG in the TAU ACCEPT message. 
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