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1. Introduction
This discussion paper proposes a new Location Registration Reject cause for Idle mode CSG-based access control.  
Though the discussion focuses on Location Registration, the proposed new reject cause may also be introduced for other NAS procedures, like the Service Request. 

2. Discussion
2.1. Idle Mode Access Control Layering

Idle mode access control for closed subscriber group can be implemented at either Non-Access Stratum (NAS) or Access Stratum (AS). NAS should be the natural choice since it has access to both temporal and permanent subscriber identifiers (e.g. IMSI)
Proposal 1: Agree on the working assumption that NAS procedures shall be used for CSG access control during the idle mode.
2.2. Location Registration of UE at HNB
We recommend the use of the existing LAI / RAI based registration to control registration at HNBs, which allows re-using the same procedure for both legacy (pre-Release 8) UEs and Release 8 UEs.  
Similarly to the UE behaviour in the macro network, upon selection of a HNB the UE will perform location registration if the HNB belongs to a new LA/RA than the previous camping cell. 

To support CSG closed access control, each CSG group should preferably be assigned a specific LAI / RAI, in order to trigger a Location Registration procedure every time a UE changes CSG group. Nevertheless, the operator could set a Location/Routing Area to be smaller than a CSG group, for limiting the Paging area size (e.g. in a large enterprise/campus scenario, or when different CSG cells are geographically apart from each other e.g. Starbucks shops).
When UE lacks authorization to access the HNB, registration will be rejected. Based on pre-release 8 LR procedures [1][2], few LR reject causes can be used for this purpose (e.g. reject cause #13 “Roaming not allowed in this LA” or #15 “No suitable cells in LA”). The constraints of using these existing reject causes would be the following [3]

· The UE will bar the entire frequency of the unauthorized HNB for 300 sec: this may lead to possible service outage (when alternative frequencies’ coverage is not available)

· The UE will add the LAI to the list of forbidden LAs in the (U)SIM: this may create difficulties in the selection of authorized HNBs, later on, due to LAC re-use issues.
Due the above limitations, it is proposed to introduce a new LR reject cause for Rel8 UEs, e.g. “CSG not allowed”. This new reject cause could be used as an alternative (operator configurable) to the existing LR reject causes when a Rel8 UE attempts registration to a CSG cell. Rel8 UE behaviour is described below.
Pre Rel8 UE behaviour remains unchanged, as the network should keep using the same legacy LR reject causes for pre-Rel8 UES.

2.2.1. Location Registration for Release 8 UEs

The network can convey to a Rel8 UE its registration failure with the unauthorized CSG in two possible and configurable ways:  
1. Use an existing LR Reject Cause (e.g. #15 “No Suitable Cells in Location Area”) or 
2. Use a new LR Reject Cause, e.g. “CSG not allowed”.   
Correspondingly, the reject cause processing in UE would be the following:

1. UE will follow pre-Rel8 rules [1][2][3]

2. UE will bar the corresponding CSG-ID for some configurable duration.  In contrast to pre-release 8 procedures, the UE will neither add the LAI to the Forbidden LA list nor bar the entire frequency.  The barring duration could be configured in the UE itself or signalled OTA to the UE via AS messages (broadcast), NAS messages (LR reject) or other mechanisms (e.g. USAT, DM).

When location registration is attempted on a non CSG cell (cell not broadcasting a CSG-ID, which could be a HNB or a Macro nodeB), the network should not use the new proposed reject cause for LR reject.

The advantage of barring the CSG instead of the LAI is as follows: if Location/Routing Area is configured to be smaller than the CSG area (for paging optimization purposes), barring the entire CSG may be useful. In particular UEs will search for another CSG or non-CSG cell without trying other LAIs of the same CSG. 
Proposal 2: CT1 should agree on the following points:
· Both pre-Release 8 and Release 8 UEs will use the existing LA/RA update procedure for triggering Location Registration to a HNB when LAI/RAI has changed.

· Release 8 UEs could be rejected at LA/RA update with a new reject cause, in which case UE will only bar the LAI for some configurable time duration. 
In order to support the new reject cause, the following working conditions have been considered and should be confirmed by CT1:
· CSG-ID of the HNB where location registration is attempted should be known by the NAS layer in the network.

· The Rel8 network entity processing the UE LR request knows if the UE is a Rel8 or pre-Rel8 UE. 
3. Summary of proposals
Proposal 1: Agree on the working assumption that NAS procedures shall be used for CSG access control during the idle mode.
Proposal 2: CT1 should agree on the following recommendations:

· Both pre-Release 8 and Release 8 UEs will use the existing LA/RA update procedure for triggering Location Registration to a HNB when LAI/RAI has changed.

· Release 8 UEs could be rejected at LA/RA update with a new reject cause, in which case UE will only bar the LAI for some configurable time duration. 
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