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1.
Introduction
In the area of the mobility handling to CSG cell, it has been agreed to introduce “Autonomous search functions for inbound GSG mobility in idle/connected mode.” Relying on this function, it is expected that a UE could autonomously search and detect CSG cells for inbound mobility in connected mode. For the next step, the UE can measure CSG cells and finally the UE would be commanded to handover to a CSG cell after a measurement report. In line with these inbound mobility behaviours, some arguable issues to be clearly identified at the moment are under discussion such as identification of a CSG cell (to ensure whether or not the neighbouring cell belongs to CSG) and acquisition of CSG identity from a neighbouring CSG cell (to check whether the neighbouring CSG cell is accessible by UE). 
In this paper, we try to discuss details of measurement aspects after acquisition of CSG identity, especially focusing on measurement reporting. In section 2, we discuss the limitation of LTE measurement behaviour and further make some proposals to support inbound mobility in connected mode.
2.
Discussion

Followings briefly describe baselines of handover procedure regarding inbound mobility (i.e. from non-CSG cell to CSG cell) in connected mode. 
1) UE tries to find CSG cells relying on autonomous search function. 

2) UE performs identification of whether or not a detected neighbouring cell belongs to CSG.
3) UE acquires CSG identity from neighbouring CSG cell and checks accessibility.
4) By measurement and event evaluation, UE sends measurement report to eNB.
5) Regular handover procedure is followed.
In the following, we would like to discuss the measurement details after the step 3). (Note that currently the steps of 1) ~ 3) are under discussion and we would like not to discuss any details of those steps in this paper) 

Measurement report triggering

Annex F in [1] states that: 
“It is therefore necessary for the UE to be able to avoid unnecessary measurements of Home-eNBs where the UE does not belong to the User Group of the Home-eNB”. 

The concerns of the above is as followed: “As the number of Home-eNBs in the network will become large, the proportion of measurements made by a UE which could be wasted may become large, to the point where it affects the mobility performance of the UE/system, as well as draining the battery of the UE.”. 
As described in above, it is required for a UE to minimize the measurement load to inaccessible neighbouring CSG cells. To meet this requirement, it is desirable to propose the use of a threshold (in terms of radio condition) to limit measurement load for neighbouring CSG cells. Current RRC specification [2] already use this kind of threshold (i.e. Smeasure) to limit measurements and its reporing regarding non-CSG cells. So, we think that the threshold could also be used for UE to minimize measurements for CSG cells. 
Proposal 1: A threshold in terms of radio condition (e.g. Smeasure) should be defined to limit measurement load to CSG cells.

On the other hand, as stated in [1], it would be expected that CSG cell can improve network capacity and further provide less cost billing policy for an end-user. Therefore, it is desired that network sends handover command to a UE in a proper time where the UE enters CSG coverage. Accordingly, it is required for UE to send measurement results of neighbouring CSG cells when the CSG cells became above a threshold (e.g. event A4). However, in the current stage of TS 36.331, it is expected that the principle regarding measurements and the result reporting is insufficient to deal with the topology where a CSG cell is under good radio coverage of a non-CSG cell (as illustrated in figure 1). In this case, measurements on neighbouring CSG cells (even if the cells are accessible) and the measurement reporting may not be triggered by a UE if the serving non-CSG cell is above a threshold (e.g. Smeasure). From this consideration, it is desirable for a UE to find and measure neighbouring CSG cells irrespective of the signal level of serving non-CSG cell. 

Proposal 2: If UE found accessible CSG cells, UE should perform measurements to the accessible CSG cells although the serving cell is above a threshold (in terms of radio condition).
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Fig. 1: UE can not detect CSG_B if serving macro (non-CSG) cell is above Smeasure
Measurement reporting

We see the measurement reporting format for CSG cells could be represented as the same (or similar) as that of non-CSG cells although cell identity for CSG cell could be global cell identity instead of physical cell identity. It can be expected that a measurement report contains measurement results from multiple CSG/non-CSG cells because a CSG cell can be operated on the same frequency of non-CSG cells. Our concern is that “does the report contain only accessible CSG cells or all measured CSG cells.” From the access control requirement of [1]: “A UE should not camp on or access a CSG Cell if it is not part of the User Group which is allowed to access that CSG Cell.” We think that it is required for a UE to be transferred to only an accessible CSG cell. However, it expected that a UE have to receive an emergency call service from inaccessible CSG cells as stated in [3] agreed in SA1. To keep on-going emergency call from a non-CSG cell to an inaccessible CSG cell, the measurement report has to also contain the measurement results on inaccessible CSG cells. In this case, the measurement report would have to contain an indication whether a measured result is of accessible CSG. This is because the serving non-CSG cell doesn’t have information about CSG white list in a UE. 
Proposal 3: The measurement report has to contain measurement results of non-CSG cells and accessible CSG cells. 

Proposal 4: If on-going service is emergency call, the measurement report has to contain measurement results of non-CSG cells and all CSG cells with an indication of accessibility.
Proposal 4 leads to following proposal as an extension of proposal 2.
Proposal 5 (extension of proposal 2): If on-going service is emergency call, UE should perform measurements to all neighbouring CSG cells (irrespective of accessibility) although the serving cell is above a threshold (in terms of radio condition).
3.
Conclusion
Followings were proposed to support the inbound mobility in connected mode, especially focusing on the aspects of measurements.
Proposal 1: A threshold in terms of radio condition (e.g. Smeasure) should be defined to limit measurement load to CSG cells.

Proposal 2: If UE found accessible CSG cells, UE should perform measurements to the accessible CSG cells although the serving cell is above a threshold (in terms of radio condition).

Proposal 3: The measurement report has to contain measurement results of non-CSG cells and accessible CSG cells. 

Proposal 4: If on-going service is emergency call, the measurement report has to contain measurement results of non-CSG cells and all CSG cells with an indication of accessibility
Proposal 5 (extension of proposal 2): If on-going service is emergency call, UE should perform measurements to all neighbouring CSG cells (irrespective of accessibility) although the serving cell is above a threshold (in terms of radio condition).
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