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This contribution proposes time period control requirements and solutions for the new SA2 TR on “Architecture aspects of Home NodeB and Home eNodeB”.

1. Discussion

1.1 Requirements on the time period control
According to the SA1 requirements of TS22.220, for temporary members, it shall be possible to limit the period of time during which the subscriber is considered as a member of a CSG (granted access rights). When the time period expires, the CSG shall no longer be considered to be available to provide services. Therefore, The CSG ID of the CSG cells should be deleted from the Allowed CSG List on the network and the UE.

Requirement 1: When the time period expires, it shall be possible to delete the accessing CSG ID from the Allowed CSG List on the network and the UE.

Also according to the SA1 requirements of TS22.011, when the time period expires, it should be possible that the established communications be diverted from the affected CSG cell.
For UE in connected mode, UE should be immediately diverted from the camped CSG cells in order to not provide the services any more when the time period expires. For UE in idle mode, as no service are being provided to UE, UEs can be diverted from the camped CSG cell when UE go from the idle to the connection mode.

Requirement 2: For the UE in connected mode, UE shall be immediately diverted from the camped CSG cells when the time period expires. For the UE in idle mode, UE can be diverted from the camped CSG cells when UE go from idle to connected mode.

If the diversion process failure due to no other suitable cell can be selected, Detach procedure should be invoked to detach the UE from the current camped CSG cell.

Requirement 3: If no other suitable cell can be selected, the Detach procedure shall be invoked to detach the UE from the current camped CSG cell.

1.2 Solution

1.2.1 Diversion Mechanism 
As mentioned above the UE in idle state, it is not urgent for UE to be diverted to other cell. It can wait until UE change to connected state. Not special behaviour is required, i.e. UE is not required to be paged when it is in idle state due to this Access control requirement. So the following discussion will focus on how to diver UE from the current camped CSG cell.  

There may be two solutions to divert established communications from CSG cells to other suitable cells:
Solution 1: Handover mechanism
When the temporary member accesses the MME/SGSN/MSC, the MME/SGSN/MSC obtains the time period information. The MME/SGSN/MSC checks whether the time period expires. When the time period expires, the MME/SGSN/MSC notifies the HNB/HeNB to initiate Handover procedure with a new cause if the UE is in connected mode. The HNB/HeNB initiates Handover procedure to change the UE to a suitable cell.
If a suitable cell can be selected, the Handover procedure is successfully performed. The UE is switched to the suitable cell. If no a suitable cell can be selected, the Detach procedure shall be performed to detach the UE from the operator's network.

Solution 2: TAU/RAU mechanism
When the temporary member accesses the MME/SGSN/MSC, the MME/SGSN/MSC obtains the time period information. The MME/SGSN/MSC checks whether the time period expires. When the time period expires, the MME/SGSN/MSC initiates the S1/Iu Release procedure with a new cause if the UE is in connected mode. The S1/Iu and the RRC connections are released. In this case, the UE selects a suitable cell and initiates a TAU/RAU procedure to move the UE to a suitable cell.
If a suitable cell can be selected by the UE, the TAU/RAU procedure shall be initiated by the UE. The UE is switched to the suitable cell. If no a suitable cell can be selected by the UE, the Detach procedure shall be performed by the UE to detach the UE from the operator's network.

1.2.2 Diversion Mechanism Comparison
	
	Solution 1
	Solution 2

	Impact on service interrupt time
	Minimum
	Not minimum

	Impact on complexity
	1. Add a new procedure. 
2. It is complex to select an allowed CSG cell for the HNB/HeNB if the suitable cell may include another CSG cell.
	1. Utilize existing procedure, only add a new cause


1.2.3 Allowed CSG list management
When the time period expires, the temporary member isn't allowed to access the CSG cells. The CSG ID of the CSG cells should be deleted from the temporary member's Allowed CSG List. 
On the network side, when the MME/SGSN/MSC checks the time period expires, the MME/SGSN/MSC deletes the accessing CSG ID from the temporary member's Allowed CSG List. The MME/SGSN/MSC notifies the HSS to deletes the accessing CSG ID from the temporary member's Allowed CSG List. 
On the UE side the UE deletes the accessing CSG ID from its Allowed CSG List according to the Handover procedure or TAU/RAU procedure or OMA DM method.
2. Proposal

The contribution proposes to add the following descriptions to clause 6 of TR 23.830, “Architecture aspects of Home NodeB and Home eNodeB (Release 9)".

Start of Change #1

6.3
Release 9
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.
When the time period expires, it shall be possible to delete the accessing CSG ID from the Allowed CSG List on the network and the UE.

For the UE in connected mode, UE shall be immediately diverted from the camped CSG cells when the time period expires. For the UE in idle mode, UE can be diverted from the camped CSG cells when UE go from idle to connected mode.

If no other suitable cell can be selected, the Detach procedure shall be invoked to detach the UE from the camped CSG cell.
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.
6.3.1.3
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 non current CSG cell. 
When the temporary member accesses the MME/SGSN/MSC, the MME/SGSN/MSC obtains the time period information. The MME/SGSN/MSC checks whether the time period expires. When the time period expires, the MME/SGSN/MSC notifies the HNB/HeNB to initiate Handover procedure with a new cause if the UE is in connected mode. The HNB/HeNB initiates Handover procedure to change the UE to a suitable cell.

If a suitable cell can be selected and the Handover procedure is successfully performed, UE is switched to the suitable cell. If no a suitable cell can be selected, the Detach procedure shall be performed to detach the UE from the operator's network.
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 current CSG cell. 
6. 3.2.2.2 
Solution 2
When the temporary member accesses the MME/SGSN/MSC, the MME/SGSN/MSC obtains the time period information. The MME/SGSN/MSC checks whether the time period expires. When the time period expires, the MME/SGSN/MSC initiates the S1/Iu Release procedure with a new cause if the UE is in connected mode. The S1/Iu and the RRC connections are released. In this case, the UE selects a suitable cell and initiates a TAU/RAU procedure to move the UE to a suitable cell.
If a suitable cell can be selected by the UE, the TAU/RAU procedure shall be initiated by the UE. The UE can be  switched to the suitable cell. If no a suitable cell can be selected by the UE, the Detach procedure shall be performed by the UE to detach the UE from the operator's network.

6.3.2.3
Evaluation
	
	Solution 1—Handover process
	Solution 2---TAU/RAU process

	Impact on service interrupt time
	Minimum
	Not minimum

	Impact on complexity
	1. Add a new procedure. 
2. It is complex to select an allowed CSG cell for the HNB/HeNB if the suitable cell may include another CSG cell.
	1. Utilize existing procedure, only add a new cause


End of Change #1
Start of Change #2
6.3.x
Architectural issue – Allowed CSG List management

6.3.x.1
Description

When the time period expires, it shall be possible to delete the accessing CSG ID from the temporary member's Allowed CSG List on the network and the UE. 
6.3.x.2
Solutions 
6.3.x.2.1
Solution 1
On the network side, when the MME/SGSN/MSC checks the time period expires, the MME/SGSN/MSC deletes the accessing CSG ID from the temporary member's Allowed CSG List. The MME/SGSN/MSC notifies the HSS to deletes the accessing CSG ID from the temporary member's Allowed CSG List. 

On the UE side the UE deletes the accessing CSG ID from its Allowed CSG List according to the Handover procedure or TAU/RAU procedure or OMA DM method
6.3.x.3
Evaluation
End of Change #1
3GPP

SA WG2 TD


