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This document provides an introduction to VPLMN Autonomous CSG Roaming defined in TS 22.220 and the impacts on the various network elements.

1. 
Introduction

The following limitation exists for CSG provisioning if the subscriber is roaming on a CSG in a VPLMN, i.e., for HPLMN CSG Roaming as defined in TS 22.220:

-
The visited network needs to access the HSS/HLR in the home network of the subscriber in order to update the CSG information for the subscriber. In some cases the visited network may not have access to this function in the home network, for example, if the home network does not support CSGs when the home network is Rel-7.

To solve this problem SA1 introduced a new feature called VPLMN autonomous CSG roaming in TS 22.220 with the following requirements:
-
CSG members may include subscriber of any PLMN subject to roaming agreement, defined as HPLMN CSG Roaming.

- 
The VPLMN may support VPLMN Autonomous CSG Roaming by providing CSG membership to the roaming subscriber without exchanging any CSG specific information with the HPLMN. The VPLMN shall disable VPLMN Autonomous CSG Roaming on a per HPLMN basis if requested by the home operator. 

NOTE:
VPLMN Autonomous CSG Roaming and HPLMN CSG Roaming can be active in the same VPLMN
-
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). 

This contribution provides an evaluation of the impact to the various network elements for supporting the VPLMN autonomous CSG roaming SA1 requirements.
NOTE:
HPLMN CSG Roaming is already supported and describes the existing roaming support for CSG defined in Rel-9.
2. 
VPLMN Autonomous CSG Roaming impacts
There are three areas to consider in order to understand the impacts of supporting VPLMN Autonomous CSG roaming:
-
HPLMN impacts
-
VPLMN impacts
-
UE impacts
2.1
HPLMN impacts of VPLMN Autonomous CSG Roaming
Regarding the HPLMN behavior, the requirements above state that:
-
The VPLMN shall disable VPLMN Autonomous CSG Roaming on a per HPLMN basis if requested by the home operator. 

In order to meet this requirement the HPLMN needs to be able to instruct the VPLMN (for example via the user subscription data or configuration) to disable VPLMN Autonomous CSG Roaming when the UE attaches or registers in the VPLMN. 
Conclusion 1: The HPLMN needs to be able to instruct the VPLMN to disable VPLMN Autonomous CSG Roaming, for example via the user subscription data or configuration.
2.2
VPLMN impacts of VPLMN Autonomous CSG Roaming

Regarding the VPLMN behavior, the requirements above state that:

- 
The VPLMN may support VPLMN Autonomous CSG Roaming by providing CSG membership to the roaming subscriber without exchanging any CSG specific information with the HPLMN. The VPLMN shall disable VPLMN Autonomous CSG Roaming on a per HPLMN basis if requested by the home operator. 

NOTE:
VPLMN Autonomous CSG Roaming and HPLMN CSG Roaming can be active in the same VPLMN
-
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). 

In order to meet these requirements, the VPLMN needs to be able to store subscription data for a roaming UE that has a CSG membership in the VPLMN. For example a new logical entity in the network can be defined to store and manage CSG subscription data for roaming users. 

Conclusion 2: Procedures need to be defined to allow the VPLMN to store and manage CSG subscription information for roaming UEs.
2.3
UE impacts of VPLMN Autonomous CSG Roaming

While there is no specific mention of the UE in the requirements to support VPLMN Autonomous CSG Roaming, it is worthwhile understanding for completeness the existing UE support for this feature. 

From Rel-9 onwards, the HPLMN is able to prevent the UE not to attempt to access CSG cells outside the Operator CSG lists while in a VPLMN during manual CSG selection. 

The specific behavior is defined in TS 22.220 as follows:


The HPLMN shall configure, on a PLMN basis, the UE to display the available CSGs so that either:
-
all CSGs are displayed, or

-
only CSGs in the Operator CSG List are displayed.

NOTE:
It is assumed that OMA DM/OTA will be used by the HPLMN to configure the ME/USIM


By default, the UE shall display all available CSGs for any PLMN, unless the UE has been configured by the HPLMN, for a specific PLMN, to display only CSGs in the Operator CSG List that are available.

Therefore an operator that wishes to prevent a UE from performing VPLMN Autonomous CSG Roaming can simply prevent the UE from access CSG cells outside the Operator CSG list during manual CSG selection.

Conclusion 3: There is no new UE functionality needed to support VPLMN Autonomous CSG Roaming
3. 
Conclusion

This contribution presented the requirements and potential impacts to support the new feature called VPLMN Autonomous CSG Roaming.
An accompanying WID is proposed to complete the work to support this feature.
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