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1. Introduction

In GERAN, the details of neighbour CSG cells can not be conveyed on system information or dedicated signalling from the serving cell because of the limited bandwidth. In addition, reading system information from the neighbour CSG cells in Dedicated or Packet Transfer Mode leads service interruption and performance losses at the mobile station. Therefore it’s reasonable for the mobile station to measure and report only accessible CSG cells with the help of the serving cell.
In this document, a measurement control and reporting method for neighbour CSG cells is presented. It’s applicable to Hybrid cells as well as CSG cells.
2. Discussion
The mobile station receives the information of neighbour CSG cells which includes PCI ranges accompanying with each shared frequency and dedicated frequencies reserved for CSG cells from the serving cell as shown in Figure 1. According to the contents, the mobile station that does not support CSG need not measure CSG cells. Of course the mobile station does not have to measure any CSG cell of which CSG ID doesn’t exist in its “Allowed CSG Cell List”. If the mobile station has one or more CSG IDs in the “Allowed CSG Cell List”, it need to read system information from the target cell or get the information of neighbour CSG cells from the serving cell in order to check whether the cell is accessible or not. After the access check, the mobile station might report the only accessible CSG cells.
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Figure 1: E-UTRAN CSG information in SI 2quater
2.1 Solutions to read CSG ID

Option I: Reading CSG ID from Target CSG cell
Before reporting the measurement results, the mobile station has to read system information block type 1 (SIB1) from the target CSG cell to get its CSG ID. In RAN WG2, additional gap or DRX period was introduced to enable the mobile station to read SIB1 of inter-frequency or inter-RAT CSG cell in [1]. In case of GERAN, simulation results of [2] shows that the performance loss can be negligible with frame skipping rate of 1% to read system information from CSG cell. However, the performance degradation can be worse in weak signal area of the serving cell.
Option II: Getting CSG IDs of neighbour CSG cells from the serving cell
If the mobile station can know neighbour CSG cells allowed to access in advance, it will diminish performance degradation by not performing unnecessary measurement. Because the information regarding neighbour CSG cells need to be kept to a minimum, ‘On-demand” information for CSG cells was introduced in [3]. However, in case that the mobile station has a lot of CSG IDs in its “Allowed CSG Cell List” or there are many CSG cells around the serving cell, unnecessary information of CSG cells may be exchanged between the serving cell and the mobile station. And a new signaling message may be needed.
2.2 Proposed solution
On the assumption that BSS knows the relation between the physical identity and the CSG ID of each neighbour CSG cell, the following proposal will be presented.
The mobile station monitors the neighbour cells based on the neighbour cell list and CSG information given by the serving cell and reports the measurement results. 
If any CSG cells are not contained in the measurement report message received from the mobile station, the BSS proceeds with a normal cell reselection/ handover procedure without any special action. If one or more CSG cells are contained in the measurement report message, the BSS informs the mobile station of CSG IDs corresponding to their physical identities.
In case of Hybrid cell, all GERAN has to do is to determine whether the mobile station that does not have the same CSG ID as that of the Hybrid cell can be served by the cell or not. If the access to the cell is possible, the CSG ID of the Hybrid cell is not given to the mobile station. i.e., the CSG cell is considered as a normal macro cell by the mobile station.
For the case where the mobile station has a non-empty “Allowed CSG Cell List”, according to the feedback from the BSS, the mobile station regards the CSG cell as ‘Not allowed CSG cell’ if the CSG ID of the cell is not in the “Allowed CSG Cell List”. And then it does not measure the CSG cell and report the result any more while it is staying in the cell. In case the CSG ID of the cell is in the “Allowed CSG Cell List”, the mobile station keep measuring and reporting it.
For the case where the mobile station does not have an “Allowed CSG Cell List” or an empty “Allowed CSG Cell List”, the mobile station may receive any CSG IDs for the cells reported. Then it it does not measure the CSG cells and report the result any more.
Physical identity in measurement report can not be unique under the situation of the limited PCI reserved for CSG cells. Therefore, CSG cell need to be managed with the validity timer for each cell. The information on ‘Not allowed CSG cell’ or ‘allowed CSG cell’ becomes invalid when the timer expires or the mobile station moves to another cell through cell reselection or handover. 
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Figure 2: Proposed solution
3. Conclusions

In this document, the mobile-based measurement control and reporting method with the help of the serving cell was introduced. If the method is applied for the inbound mobility to neighbour CSG cells, the following benefits are gained:
· The mobile station does not need to read the system information of the neighbour CSG cells.

· The base station does not have to determine whether the mobile station can access the CSG cell or not. It can just keep the relation between the physical identity and the CSG ID for each CSG cell.
More investigation regarding how to maintain the relation between the physical identity and the CSG ID for each neighbour CSG cell in GERAN is expected in the future.
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