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Introduction

TR 23.830 contains 2 issues related to managing temporary membership at a CSG

-
Time period control - relating to how to limit the time a subscriber is considered a member of a CSG

- 
Diversion of established communications – relating to what to do with the UE once the subscription time expires. (It is also related to what to do with a non CSG member UE at a hybrid CSG cell due to a shortage of H(e)NB resources
Time period control

TS 23.008 states that the Allowed CSG list sent by the HSS/HLR to the MME, MSC/VLR and SGSN includes the expiry time.

We propose the UE should be informed of the expiry time as follows:

-
Allowed CSG list: The expiry time should be included in the Allowed CSG Management Object in OMA DM or OTA. 
-
User CSG list: The expiry time should be included in the MME, MSC/VLR and SGSN NAS signalling response to the Attach, Detach, Service Request and Location Registration procedures (LAU/RAU/TAU) since a UE may also add a CSG to the User CSG list via manual CSG selection.

In addition we propose the H(e)NB be informed of the expiry time for a UE that accesses or performs a handover to the CSG cell
The MME, MSC/VLR and SGSN should remove the CSG entry in Allowed CSG list or User CSG list once the membership time has expired.

In both idle mode and connected mode the UE shall remove the CSG from the User CSG list when the timer expires.
NOTE: 
If the UE has the CSG in the User CSG list then adding the expiry time to the NAS procedures means that the MME, MSC/VLR and SGSN can safely delete the CSG entry in the Allowed CSG list once the membership expires because the UE will be aware that the membership has expired

If the UE is in idle mode at a CSG cell for which the timer expires, the UE shall reselect to another suitable cell.

Diversion of established communications
If the UE is in connected mode at the CSG cell for which the timer expires, we propose the following procedures:

-
The MME, MSC/VLR or SGSN should communicate the expiry time to the CSG cell when the UE connects to that CSG cell 

-
The CSG cell should try to handover the UE to a suitable cell before the timer expires. 

NOTE:
In Rel-9 the CSG cell may also find a CSG cell for another suitable CSG to handover the UE to as well.
-
If the CSG cell cannot handover the UE, then the MME shall perform a S1 Release procedure when the timer expires. An equivalent procedure may be performed by the MSC/VLR or SGSN. In this case the UE will go to idle mode, remove the CSG ID from the User CSG list if present and access at another suitable cell if possible.

Proposal

The following changes are proposed to TR 23.830 v0.2.1.
* * * First Change * * * *

6.3.1
Architectural issue – Time period control
6.3.1.1
Description
For temporary members, it shall be possible to limit the period of time during which the subscriber is considered a member of a CSG (granted access rights).It shall be possible to configure a time period for each temporary member.
6.3.1.2
Solutions
6.3.1.2.1
Solution 1
CT4 has agreed that time period is a CSG-Subscription-Data stored in HSS, which is described in TS 29.272. When the MME/SGSN/MSC receives CSG-Subscription-Data from the HSS, the time period information is also sent to the MME/SGSN/MSC. 

Either the HSS or the MME/SGSN/MSC can perform a check on the expiry of the time period during which a subscriber is granted access. However, considering the critical role in the mobile network of the HSS, it is not advisable to use the HSS to perform such check. Furthermore, in Release 8 it has been agreed that the MME/SGSN/MSC is the entity where the access control function is implemented. It is therefore natural to assume that the check on the time period during which the subscriber is granted access is performed by the MME/SGSN/MSC.
6.3.1.2.x
Solution x
TS 23.008 states that the Allowed CSG list sent by the HSS/HLR to the MME, MSC/VLR and SGSN includes the expiry time.

We propose the UE should be informed of the expiry time as follows:

-
Allowed CSG list: The expiry time should be included in the Allowed CSG Management Object in OMA DM or OTA. 

-
User CSG list: The expiry time should be included in the MME, MSC/VLR and SGSN NAS signalling response to the Attach, Detach, Service Request and Location Registration procedures (LAU/RAU/TAU) since a UE may also add a CSG to the User CSG list via manual CSG selection.

In addition we propose the H(e)NB be informed of the expiry time for a UE that accesses or performs a handover to the CSG cell

The MME, MSC/VLR and SGSN should remove the CSG entry once the membership time has expired.

In both idle mode and connected mode the UE shall remove the CSG from the User CSG list when the timer expires.
NOTE: 
If the UE has the CSG in the User CSG list then adding the expiry time to the NAS procedures means that the MME, MSC/VLR and SGSN can safely delete the CSG entry in the Allowed CSG list once the membership expires because the UE will be aware that the membership has expired

If the UE is in idle mode at a CSG cell for which the timer expires, the UE shall reselect to another suitable cell.
The disadvantages of this solution are as follows:

-
UE impacts, i.e., the UE needs to keep an accurate time to delete entries correctly

-
This solution does not solve the scenario for how to update the UE’s CSG list when the UE is a permanent CSG member and is removed from the CSG. Based on the solution adopted for this case, the need for this solution will be revisited. 
6.3.1.3
Evaluation
6.3.2
Architectural issue – Diversion of established communications
6.3.2.1
Description
It shall be possible to divert established communications via a CSG cell to a non-CSG cell. This procedure is applicable in the following cases:

-
in hybrid access mode, when services cannot be provided to a CSG member due to a shortage of HNB/HeNB resources

-
at the expiry of the time period for temporary CSG members

6.3.2.2
Solutions
6.3.2.2.1
Solution 1
When the time period expires, the temporary member is no longer allowed to access the operator's network via the current CSG cell. The temporary member may however still be permitted to access the operator's network via a non-CSG cell. In order to assure continuity of the established communications, when the time period expires it shall be possible to invoke a handover procedure to move the established communications to a permissible cell. 

Similarly, for the hybrid access mode, it shall be possible to perform a handover from the CSG cell in use by a non CSG member to a non-CSG cell. 
6.3.2.2.x
Solution x
If the UE is in connected mode at the CSG cell for which the timer expires, we propose the following procedures:

-
The MME, MSC/VLR or SGSN should communicate the expiry time to the CSG cell when the UE connects to that CSG cell 

-
The CSG cell should try to handover the UE to a suitable cell before the timer expires. 

NOTE:
In Rel-9 the CSG cell may also find a CSG cell for another suitable CSG to handover the UE to as well.
-
If the CSG cell cannot handover the UE, then the MME shall perform a S1 Release procedure when the timer expires. An equivalent procedure may be performed by the MSC/VLR or SGSN. In this case the UE will go to idle mode, remove the CSG ID from the User CSG list if present and access at another suitable cell if possible.

6.3.2.3
Evaluation
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