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1 Introduction
With the introduction of small equipments intended for use in the home premise of the end-users, referred to as a home eNB, we see some new requirements emerging. These new small cells will also be subject to restricted admissions control based on subscriptions, Closed Subscriber Group (CSG), where the owner of the home eNB is allowed to invite other subscribers to access its cell. Some requirements are described in Annex F of ‎[1].
During the RAN2 meeting in Orlando, an initial discussion was held on how the required measurements for mobility to a CSG cell in RRC_CONNECTED state would be initiated, ‎[2], where it was suggested that the UE context transferred to each eNB was to include information regarding the CSG cells that the UE has access rights to.
In this paper we will discuss and compare two different approaches on where the functionality of identifying and initiate measurements of a CSG cell is situated; network based or UE based.
2 Discussion
The mobility in LTE has been agreed to be controlled by the UE when being in RRC_IDLE state and to be controlled by the network in RRC_CONNECTED state. 
When looking at the mobility handling of UEs from a public cell to a CSG cell we will investigate the different methods and evaluate each of them.
2.1 Network initiated measurements

The method where the network will be responsible for initiating the measurements of the CSG cells intended for handover decisions was suggested in ‎[2]. 
Since the mobility control is under the network responsibility for UEs in RRC_CONNECTED state we can rely on the same mechanism as for the normal RRC_CONNECTED state mobility handling in the network. 
The proposal of having the core network transferring the information about CSG cells that the UE can access, to the RAN node which is then responsible for enable the measurements of the CSG cell, e.g. by creating measurement gaps and indicate where the cell can be found. If the information is always included in the UE context, then this information will be unnecessarily transferred between cells at handover in most cases. To avoid this, the CN could change the UE context information when needed but this requires that the NAS keeps track of AS information.
Another aspect of a network initiated solution is that the changes required to the E-UTRAN standards are also required to be performed in all the other 3GPP RATs as well. Some changes to the existing RATs will be inevitable whatever solution that is selected, but with a network initiated solution this change will have an impact on both NAS and AS nodes.
2.2 UE initiated measurements

The other solution, where the UE is responsible for finding out that there is a need for measurements of the CSG cell, would not be following the working assumption in RAN on mobility control in RRC_CONNECTED state. It is although not contradicting the agreement that the mobility is under network control, since the decision to do the handover would still be done in the RAN node.
The solution does require that the UE can request measurement gaps from the RAN node, which will have an impact on the existing standards, but the mechanism to do this can reuse the defined measurement reports, only including information of cells not defined in any Neighbour Cell List.
In ‎[3] we have discussed different ways the UE can be aware that there is a CSG cell in the neighbourhood and the same mechanism can be reused even in RRC_CONNECTED state.
One of the benefits with the UE based solution is that the RAN which the UE is currently connected to does not have to have prior knowledge of the CSG cells in the coverage area. This would reduce the signalling required.
With a UE initiated handover measurement the same mechanism for detecting the need for measurement can be used in the UE independent of the RAT it is currently connected to. This simplifies the implementation of the UE.
The impact on the existing RATs would be that it has to understand the information that the UE provides to the RAN node, but the same measurement reports can be reused although the trigger to start measurements might be different.  

Both the network and the UE is aware of the position of the UE on a cell basis when the UE is in RRC_CONNECTED state, so there is no difference in granularity between the two cases as it is in the RRC_IDLE state. 

3 Summary

We have been discussing mobility control for UEs in RRC_CONNECTED state, such as identifying and measuring cells with a limited access based on CSG in the context of a home eNB. 
	Solution
	Pros
	Cons

	Network initiated CSG cell mobility measurements
	+ Reused mobility control principle
+ No additional UE implementation complexity
	- Requires awareness in both NAS and AS nodes of CSG cell location. 
- Has impact on NAS and AS for all RATs to be supported.

	UE initiated CSG cell mobility measurements
	+ RAN unaware of CSG cell

+ Same UE behaviour in all RATs
+ Same functionality required in all RATs 

+ Same mechanism for proximity detection as in RRC_IDLE mode.
	- Not following the WA on mobility control.

- Requires that UEs can request for measurement gaps when needed. 


4 Proposal
Although it has been agreed that the network is responsible for handling the mobility control of UEs in RRC_CONNECTED state, we see some more benefits in having a UE-based responsibility for initiating the measurements of a CSG cell in the same manner as discussed in ‎[3].
We ask RAN2 to discuss this issue and we volunteer to write the required CR and/or LS.
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