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Introduction

The following contribution evaluates the solutions proposed for diversion of established communications in TR 23.830 v0.2.1 and proposes a way forward if handover is agreed as the basic mechanism

TR 23.830 v0.4 discusses the following issue related to diversion of established communications:

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

Diversion of established communications
It has been proposed in solution 1 to divert communications via a handover procedure.

The decision to initiate a handover is made at the source eNodeB.

Based on this we propose the handover procedures for diversion of established communications due to handover be left to RAN to decide once the MME, SGSN or MSC/VLR informs the H(e)NB of the following:

-
Whether the UE is a member of the CSG for Hybrid access mode H(e)NBs;
-
The expiry time for temporary CSG members 

Proposal

The following changes are proposed to TR 23.830 v0.3.
* * * First Change * * * *

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. 
6.3.2.2.2
Solution 2

If the UE is in connected mode at the CSG cell for which the timer expires, the following procedures are proposed:

-
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
6.3.2.3.1
Diversion of established communications at the expiry of the time period for temporary CSG members
If handover is used divert communication from a CSG cell at the expiry of the time period for temporary CSG members then the following functionality applies:

Functionality in MME/SGSN/MSC at the expiry of the time period for temporary CSG members:

-
The MME, SGSN and MSC shall send an S1/Iu release to the H(e)NB where the UE is connected if the timer has expired for  temporary CSG members at a closed CSG cell.

Functionality in CSG cell in H(e)NB at the expiry of the time period for temporary CSG members:

-
If the UE is in Connected mode at a CSG cell and the CSG cell receives an S1/Iu release from the MME/SGSN/MSC that the CSG Id is expiring, then a closed access CSG cell should try to handover the UE to a suitable cell before the timer expires. 
-
If handover is not possible then the CSG cell shall release the connection.
NOTE:
Handover may not always be possible based on the surrounding coverage of the CSG cell.

6.3.2.3.2
Diversion of established communications from a hybrid CSG cell when services cannot be provided to a CSG member due to a shortage of HNB/HeNB resources
If handover is used divert communication from a hybrid CSG cell when services cannot be provided to a CSG member due to a shortage of HNB/HeNB resources then the following functionality applies:

Functionality in MME/SGSN/MSC for Hybrid access mode H(e)NBs:

-
The MME, SGSN and MSC shall inform the H(e)NB whether the UE is a member of the CSG for Hybrid access mode H(e)NBs.

Functionality in CSG cell in H(e)NB for Hybrid access mode H(e)NBs:

-
The H(e)NB may handover a UE that is not a member of the CSG to a suitable cell due to a shortage of H(e)NB resources.
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