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1. Introduction
In Rel-8, there are two agreed mechanisms to update the Allowed CSG list applicable at the UE, namely manual update using NAS procedures and application level update using OTA or OMA DM.
For Rel-9, TS 22.220 defines a second CSG list resulting in the following requirements: 

-
The UE shall contain a list of allowed CSG identities (Allowed CSG List). It shall be possible to store the Allowed CSG List in the USIM. When available, the list on the USIM shall be used. It shall be possible for both, the operator and the user, to modify the Allowed CSG List. Based on home operator preferences, the use of the Allowed CSG List may be inhibited.

NOTE: the operator preference dictates if the Allowed CSG List in the ME shall be used or not.
-
The UE shall maintain an operator controlled list of allowed CSG identities (Operator CSG list). It shall be possible to store the Operator CSG list in the USIM. When available, the list on the USIM shall be used. It shall be possible for the operator to modify the Operator CSG List.
-
All CSG cells belonging to a CSG identity not included in the Allowed CSG List or Operator CSG list shall be considered not suitable by the UE (“not suitable” as specified in TS 25.304 [6] and TS 36.304 [7]).
The main reason behind the Operator CSG list is to mandate a list that can only updated by the operator, i.e., the Operator CSG list is read only to the user.
In order to fully understand the impact of a second list the following issues need to be addressed:

-
How are the Allowed and Operator CSG lists provisioned? (Section 2)
-
What happens to the Allowed CSG list when the Operator CSG list is updated? (Section 3)
-
What happens if an entry appears in both lists with a different HNB Name or CSG Type? (Section 4)
The following discussion paper attempts to address these issues. 

2. 
Provisioning the Allowed and Operator CSG lists
2.1
Provisioning the Allowed CSG list
There are currently two methods defined for the operator to update the Allowed CSG list in Rel-8 namely OMA DM and OTA. Additionally there are NAS procedures defined to updated the list. 
The same methods are still applicable to updating the Allowed CSG list for Rel-9 since the operator may want to continue to manage the contents of these lists. Additionally, by keeping these methods available, an operator may choose to use either the Operator CSG list or the Allowed CSG list or a combination of the two to provision the UE. For example, an operator may choose to store operator specific CSG memberships in the Operator CSG list while CSG subscriptions controlled by the CSG manager are stored in the Allowed CSG list.
Conclusion 1: The Allowed CSG list is updated through OTA, OMA DM and/or NAS procedures, i.e., no changes were made to the procedures defined in Rel-8. 
2.2
Provisioning the Operator CSG list
The next question to ask is how the new Operator CSG list is updated, specifically, is the Operator CSG list only modified using OTA?
Since the Operator CSG list is controlled by the operator, the Operator CSG list was defined using access condition ADM in TS 31.102 to ensure that the user or ME are not able to update the list. 
In addition, despite the lack of security to ensure the Operator CSG list is read only on the ME, it was also determined in SA1 (see S1-093324) that OMA DM may be used to update the Operator CSG list and write the CSG information only to the ME.
Conclusion 2: The Operator CSG list is updated through OTA or OMA DM but not by NAS procedures.

3. 
Relationship between the Allowed and Operator CSG lists
3.1
Introduction

A further issue to consider is the relationship between the Allowed CSG list and Operator CSG list, i.e., what happens to the Allowed CSG list when the Operator CSG list is updated? More specifically we consider what happens to a CSG entry in the Allowed CSG list when the same entry is added or removed from the Operator CSG list?

There are two approaches that can be applied to synchronizing the Operator CSG list and Allowed CSG list

1.
Require that the intersection of the two lists be empty; or

2.
Maintain the Operator CSG list as a subset of the Allowed CSG list, i.e., whatever changes are made to the Operator CSG list are mirrored in the Allowed CSG list.
3.2
Adding an entry to the Operator CSG list

Consider the following scenario when a UE is added to a CSG:

-
The UE is added as a member of a CSG but the Operator CSG list has not yet been updated at the UE.

-
The UE accesses a cell from that CSG using manual CSG selection and adds the CSG to the Allowed CSG list

-
The Operator CSG list is later updated to include the CSG entry so the same entry now occurs in both the Allowed CSG list and the Operator CSG list. 
While it seems unnecessary to store the same CSG entry in both the Allowed CSG list and the Operator CSG list, it does not adversely impact the UE’s service at the CSG, since there is no distinction between entries in the Allowed CSG list and Operator CSG list in the UE. 
Using the principles of the first appreach, when the Operator CSG list is updated, the UE remove any new entry in the Operator CSG list from the Allowed CSG list if present.

Alternatively, applying the principles of the second approach, when the Operator CSG list is updated, the UE shall add or update as needed any entry the Allowed CSG list based on the changes to the Operator CSG list.
Conclusion 3: If a CSG entry is added to the Operator CSG list then the UE should either remove the corresponding CSG entry in the Allowed CSG list when the same CSG entry is also in the Allowed CSG list, or update/add the CSG entry in the Allowed CSG list. 

3.3
Removing an entry from the Operator CSG list

Consider the following scenario when a UE is removed from a CSG:

-
A UE is removed as a member of a CSG that is included in both the Allowed CSG list and the Operator CSG list on the UE.

-
The Operator CSG list is updated to remove the CSG entry. 

When a CSG entry is removed from the Operator CSG list, if the same entry occurs in the Allowed CSG list, then in this case according to both approaches, the UE needs to remove the same CSG entry from the Allowed CSG list since now the UE is no longer considered a member of the CSG. In this case, if the UE keeps the entry in the Allowed CSG list, the UE will not only not be able to access the CSG cell but it may also not be reachable for paging when camped on a cell from that CSG if paging optimization is enabled. This is because once the provisioning procedures have completed successfully, the network considers the CSG subscription information to have been updated at the UE and can remove the subscription from the MME/SGSN for paging as well. 
Conclusion 4: If a CSG entry is removed from the Operator CSG list and the same CSG entry is also in the Allowed CSG list, then then the UE shall remove the corresponding CSG entry from the Allowed CSG list. 

4.
Conflicting entries between the Allowed and Operator CSG lists

The last question to consider is what happens if an entry appears in both lists however with a different HNB Name or CSG Type? 

If either appraoch 1 or 2  is adopted, then this scenario will not arise and no further work is needed. However, if this is not the case, for example, a user is allowed to edit the HNB Name displayed in the Allowed CSG list, then one simple way to manage this is to always prefer the HNB Name entry in the Allowed CSG list with respect to the Operator CSG list and always prefer the CSG Type entry in the Operator CSG list with respect to the Allowed CSG list. This allows the user to change the HNB Name in the Allowed CSG list to a preferred nickname but it also allows the operator to override the HNB Name, by using the CSG Type when provisioning the Operator CSG list.

Conclusion 5: The HNB Name present in the Allowed CSG list takes precedence over the HNB Name present in the Operator CSG list. 
Conclusion 6: The CSG Type present in the Operator CSG list takes precedence over the CSG Type present in the Allowed CSG list.
