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1
Introduction
Due to time pressure, mobility between macro and CSG cells was left out from Rel’8, but RAN #43 agreed on a WI to change that. The objectives of the WI are [1]:
-Continue support for LTE Release 8 UEs and pre-release 9 UMTS UEs according to the LTE REL8 and UMTS pre-release 9 rules 

- To support SA1 inter PLMN roaming scenarios for Idle and Active mode.

- Between, Macro cells, CSG cells and Hybrid access Cells:

· Manual CSG selection

· Autonomous CSG reselection

· Support of Hybrid cell selection and reselection

- Active Mode Mobility Support only for the following cases:

· Inbound handover to CSG cell (from Macro, CSG and Hybrid access cells)

· Inbound handover to Hybrid cell (from Macro, CSG and Hybrid access cells)

This paper discusses the measurement configuration and measurement reporting of CSG cells in active mode. Hybrid mode cells are not considered separately here for simplicity.
2
Measurement Configuration for CSG Cells
In Release 8, three IEs characterise a LTE CSG cell [2]:
-
csg-Indication in SIB1;
-
csg-Identity in SIB1;
-
csg-PCI-Range in SIB4.
In idle mode, UEs can use the csg-PCI-Range to identify possibly accessible CSG cells, which helps in prioritising CSG cells in the early phases of the reselection process. It also serves as a warning to CSG UEs that both csg-Indication and csg-Identity also needs to be looked at. Note that in UTRA, there are some differences to these (the csg-Identity is included in SIB3 instead of SIB1), but the principles of characterising a CSG cell are the same.
In active mode, measurement configuration includes the frequencies that UE can report: Frequencies outside the measurement configuration are not reported. Thus, for a dedicated CSG carrier, the simplest option for network is to only include the CSG carrier to measurement configuration if the UE supports CSG handovers. And in intra-frequency case (i.e. shared-carrier deployment of CSG cells), while a non-CSG UE may send measurement reports of CSG cells, the network has full control over the handovers: A non-CSG UE approaching a CSG cell may e.g. be commanded to activate inter-frequency or inter-RAT measurements to avoid interference caused by the CSG cell. 
To differentiate the CSG and non-CSG UEs, some form of UE capability information would be needed. In UTRAN, it has been agreed that CSG capability indicator may be transmitted from UE to NodeB [3]. Similar indicator could also be included in E-UTRAN, to support easier identification of Rel’9 UEs not supporting CSG mobility in RRC_CONNECTED.
Proposal 1: A Rel’9 UE indicates its CSG capability to eNB.

3
Measurement Reporting for CSG cells
Having established that UE would now be measuring the CSG cells when measurement configuration indicates, UE does not differentiate CSG cells in measurement reports. Given the Rel’8 idle mode principle of considering the CSG cell as highest priority candidate, a similar principle could also be thought to apply to the active mode. But because network is in control of mobility in active mode, such a strong guarantee can not be made (due to differing operator policies and network implementations). 
In UE side, in case the UE does not support a CSG, one option would be that the UE would also not report the CSG cells in measurement reports. This would also mean that CSG and non-CSG UEs might be sending slightly different measurement reports. However, this might have adverse effects to active mode mobility performance in shared carrier cases, where UE might drift too close to a CSG cell it can’t access, so it would be desirable to still send measurement reports and let the eNB sort out the information. 
The previous discussion mostly applies for LTE only; In UTRA, there are no natural gaps in cell_DCH, and the existing cell_DCH mobility is based on explicit whitelists only. 
4
Conclusion
This contribution has discussed the measurement configuration and measurement reporting of CSG cells. The following proposal was made:
Proposal 1: A Rel’9 LTE UE should indicate its CSG capability to eNB.

We would also otherwise favour schemes that try to align the CSG active mode mobility between UTRAN and E-UTRAN, but alignments should not be made just for the sake of alignment – It is equally or even more important to keep solutions simple in both RANs.
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