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1. Introduction
CT6 has sent a LS (C6-100291/C1-102154) to CT1 asking CT1 to define the ME handling for CSG access control in VPLMN while taking into account the changes defined in the CR C6-100290. 

For Rel-9, TS 22.220 defines the following requirements for VPLMN support for CSG roaming: 

- 
The VPLMN may provide CSG membership to the roaming subscriber without exchanging any CSG specific information with the HPLMN. 

 NOTE: 
If a UE does not have an Allowed CSG list, or its usage is forbidden by the home operator, then VPLM-autonomous roaming is not supported. 
· The HPLMN shall be able to instruct the UE so that it will not attempt to access CSG cells not contained in the Allowed or Operator CSG lists while in a VPLMN. The HPLMN shall be able to configure this restriction on a per VPLMN basis.

-
The CSG membership granted to the subscriber during his stay in the VPLMN may be retained by the VPLMN (e.g. in case the subscriber moves to another PLMN and subsequently returns to the VPLMN). 

Additionally for Local IP Access (LIPA), TS 22.220 states:

-
The HPLMN shall be able to disable LIPA usage when the UE roams to particular VPLMNs. 

Considering the above italicized requirements, there are two possible methods for configuring CSG roaming and LIPA on a per VPLMN basis
-
UE based solutions 
-
Network based solutions 
This discussion paper analyses these two approaches and proposes a way forward. 
2. 
UE based solutions 
C6-100290 proposes to define a list in the UE for each PLMN that indicates whether

-
A UE is allowed or not allowed to attempt to access CSG cells not contained in the Allowed or Operator CSG lists when the UE roams to a particular VPLMN

-
A UE is allowed or not allowed to use LIPA when the UE roams to a particular VPLMN.

The problems with defining such a solution are:
1.
The network still has to enforce the UE behavior so for example, the HSS/HLR in the HPLMN will still need to indicate to the MME/SGSN in the VPLMN whether the UE is allowed to access CSG cells or use LIPA. Alternatively, this could be included in the roaming agreement and configured in the MME/SGSN in the VPLMN. This is needed to support pre-Rel-10 UEs and if the UE configuration is out of date.
2.
The solution as defined is incomplete as a default behavior needs to be specified, i.e., if a VPLMN does not appear in the list, then what is the UE behavior in this case with regard to accessing CSG cells or using LIPA in the VPLMN. If the default behavior is for example, to allow access or use LIPA, then the list should only contain VPLMNs where the UE is not allowed to access CSG cells or not allowed to use LIPA, or vice versa. This will simplify the provisioning process and the UE implementation. 

NOTE: 
To be backwards compatible or at least provide a consistent behavior with respect to pre-Rel-10 UEs, it seems that the default behavior should be to allow access to CSG cells or to use LIPA in the VPLMN
3. 
Network based solutions 
In addition to configuring the UE to not access CSG cells or enabling LIPA in a VPLMN, the network still needs to be able to enforce the configuration to support pre-Rel-10 UEs or if the UE configuration is outdated. As such, roaming agreements may be used to configure the MME/SGSN, or alternatively, the HSS/HLR in the HPLMN may provide information to the MME/SGSN in the VPLMN as to whether the UE is allowed to access CSG cells or allowed to use LIPA in the VPLMN as part of the subscription information. In either case the VPLMN still needs to enforce the UE behavior with regard to access of CSG cells and enabling LIPA.
4.
Evaluation
Since the network is already required to be able to enforce any UE behavior with regard to accessing CSG cells and enabling LIPA in the VPLMN, the question arises as to whether it is necessary to also define any behavior on the UE side.
Defining the additional behavior on the UE side implies:

-
Additional complexity in the UE implementation to support the behavior.
-
Additional complexity on the network side to configure the UE correctly.
The gains of defining the UE behavior are also limited as they would just reduce the signalling involved when the UE requests LIPA or attempts to register at a CSG cell in the VPLMN.
5.
Conclusion

Network based solutions are sufficient to achieve the requirements for:
· The HPLMN to configure on a per VPLMN basis whether the UE is allowed access to CSG cells not contained in the Allowed or Operator CSG lists.

-
The HPLMN to disable LIPA usage when the UE roams to particular VPLMNs. 

It is proposed to send a LS to CT6 asking them not to define any UE mechanisms to support these service requirements.

