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Introduction

This contribution proposes solutions for diversion of established communications from the hybrid mode H(e)NB due to resource shortage. Furthermore, the contribution analyses the solutions proposed for diversion of established connection issue and attempt to complete the design.
Discussion

A hybrid CSG cell can be accessed by both CSG and non-CSG members. As the requirements stated in TS 22.220, the CSG members are expected to get priority access at a hybrid CSG cell. 
· In hybrid access mode when services cannot be provided to a CSG member due to a shortage of H(e)NB resources it shall be possible for established communication of non-CSG members via a CSG cell to be diverted from the CSG cell.
Because the MME is unknown of the resource status of the H(e)NB, and the H(e)NB is unknown whether an UE is a CSG member or not. In order to perform appropriate action for the non CSG members when the resource of the H(e)NB is limited, two solutions as following are proposed:

Solution A: the network communicates the UE’s CSG membership to the H(e)NB.
-
MME, SGSN or MSC provides the relationship between the UE and the serving CSG (i.e. whether the UE is a CSG member or not) to the H(e)NB, e.g. when the Iu/S1 connection is setup for the UE or when the CSG membership changes due to the update of subscription data. The H(e)NB record this relationship in the UE context and allocates resource according to this relationship.

-
When the radio resource can’t meet the requirements of the bearer setup or modification of CSG members in the hybrid CSG cell, the H(e)NB diverts the established communications of one or several non CSG member(s) from the current CSG cell.
Solution B: the H(e)NB communicates its resource status to the network.
-
H(e)NB indicates to the MME, SGSN or MSC that the H(e)NB resources is limited.

-
Upon receiving the indication, the MME, SGSN or MSC selects one or several non CSG members and diverts the established communications of the selected users from the current CSG cell.
Note: For the solution A and B, whether the S1 release or handover procedure is used for diversion is up to the requirement of SA1 and the decision of RAN.
As the S1-flex is supported by H(e)NB, when the resources is limited, the H(e)NB shall communicate its resource status to several MMEs which connect with the H(e)NB , when one of the MME diverts the established communications of a selected non CSG member from the current CSG cell, the resource status change of the H(e)NB can’t be immediately get known in other MMEs, the action of the several MMEs will be out of control. Furthermore, If the handover procedure is adopted, as the handover procedure is normally initiated by RAN node, for solution B, a new S1/Iu message should be introduced to indicate the H(e)NB to initiate the handover procedure for a non CSG member. To simplify the implementation and follow the current procedures, this contribution proposed to adopt the Solution A.
In order to complete the design of session diversion, the solution for diversion the communication due to the time expiration is also analyzed.
Solution 1 and solution 2 are proposed for this issue. The two solution both proposed to use handover for the session diversion issue, and Solution 2 also proposed to communicate the expiry time to the H(e)NB, H(e)NB should try to handover the UE to a suitable cell before the timer expires. This solution is acceptable for guest user, but the permanent users have no expiry time can be communicated to the H(e)NB, thus the MME will directly release the connection when the permanent user get a expired timer or the CSG is removed as stated in Section 6.1.4. Thus the solution2 is minor changed to indicate the H(e)NB that the UE is not allowed to access the CSG cell instead of communicating the expiry time to the H(e)NB.
As the different understandings for the requirement for session diversion and whether the S1 release or handover procedure should be used has not be decided by RAN. Two solutions are proposed as candidate:

1. The MME, MSC/VLR or SGSN directly release the S1/Iu connection.

2. The MME, MSC/VLR or SGSN should indicate to the H(e)NB that the UE is not allowed to access the CSG cell. After receive the indication, The H(e)NB tries to handover the UE to a suitable cell. If the handover procedure fails, the S1/Iu connection should be released.

Note: Which procedure should be chosen is up to the requirement of SA1 and the decision of RAN.
Proposal

The following changes are proposed to TR 23.830 v0.4.1
1st 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.
6.3.2.2.3
Solution 3: Enabling H(e)NB handling the shortage of resource
In hybrid access mode, when services cannot be provided to a CSG member due to a shortage of HNB/HeNB resources, the following procedures are proposed:

-
MME, SGSN or MSC provides the relationship between the UE and the serving CSG (i.e. whether the UE is a CSG member or not) to the H(e)NB, e.g. when the Iu/S1 connection is setup for the UE or when the CSG membership changes due to the update of subscription data. The H(e)NB record this relationship in the UE context and allocates resource according to this relationship.

-
When the radio resource can’t meet the requirements of the bearer setup or modification of CSG members in the hybrid CSG cell, the H(e)NB diverts the established communications of one or several non CSG member(s) from the current CSG cell.
Note:
whether the S1 release or handover procedure is used for diversion is up to the requirement of SA1 and the decision of RAN.
6.3.2.2.4
Solution 4: Enabling H(e)NB handling the shortage of resource
In hybrid access mode, when services cannot be provided to a CSG member due to a shortage of HNB/HeNB resources, the following procedures are proposed:
-
H(e)NB indicates to the MME, SGSN or MSC that the H(e)NB resources is limited.

-
Upon receiving the indication, the MME, SGSN or MSC selects one or several non CSG members and diverts the established communications of the selected users from the current CSG cell.
Note:
whether the S1 release or handover procedure is used for diversion is up to the requirement of SA1 and the decision of RAN.
6.3.2.3
Evaluation
For the issue of time expiration or removing the CSG ID from subscription data:
Solution 1 and solution 2 are proposed for this issue. As the different understandings for the requirement for session diversion and whether the S1 release or handover procedure should be used has not be decided by RAN. Two solutions are proposed as candidate:

1.
The MME, MSC/VLR or SGSN directly release the S1/Iu connection.
2.
MME, MSC/VLR or SGSN should indicate to the H(e)NB that the UE is not allowed to access the CSG cell. After receive the indication, The H(e)NB tries to handover the UE to a suitable cell. If the handover procedure fails, the S1/Iu connection should be released.
Note:
Which procedure should be chosen is up to the requirement of SA1 and the decision of RAN.
For the issue of enabling H(e)NB handling the shortage of resource:

Solution 3 and solution 4 are proposed for the issue, to simplify the implementation and follow the current procedures solution 3 is adopted for enabling H(e)NB handling the shortage of resource.
End of the Change 
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