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Discussion on reselection to CSG cell in NC2 mode
1 Introduction
In previous GERAN meetings, it was raised that the necessity of allowing PCCO to CSG cells in NC2 mode, and some proposals were proposed. This paper mainly compares these proposals to draw a feasible proposal. 
2 Discussion
2.1 proposal description
In [1], it states that To minimize the bit consumption in the PMR/PEMR/PCCN, it is proposed that the MS uses one indication in PMR/PEMR/PCCN to inform the network that a good candidate CSG cell is found, and the network uses one indication in PCCO to inform the MS to enter the CSG cell. Here this solution is called solution 1.
In [2], it states that to resolve PCI/PSC confusion problem the n-bit identifier distinguishes different cells (i.e. different CGIs) sharing the same physical layer parameters {PSC/PCI, Freq} within a coverage of the source GERAN cell, the frequency , physical layer parameters and n-bit identifier are included in PMR/PMER. Here this solution is called solution 2.
In [3], it states that if network support “Network Controlled Cell Reselection toward CSG cell”, MS should report CSG cell with physical cell identity and measurement result excluding routing parameters. In this case “1bit indication” might be needed to distinguish CSG cells which are sharing the same physical cell identity. Here this solution is called solution 3.
2.2 proposal comparison
For solution 2, its purpose is to distinguish different CSG cells reported. For solution 3, its purpose is to identify the CSG cell changed. But the author of this paper thinks these two solutions could not bring any benefit for the network to trigger the cell reselection, but increase the complexity, for the following reasons:
· It is considered as a rare case that the MS can find more than one allowed CSG cells which are good enough to meet the reporting criteria (e.g. the strongest on that frequency) simultaneously, it is also a rare case that the MS can find more than one allowed CSG cells which have the same frequency and physical parameters in small coverage, and these CSG cells meet the reporting criteria.
· For solution 2 and solution 3, it need take more space in measurement report, which will waste radio resource.
· Because the user will get higher data speed and spend less money in his CSG cell, the network should order the MS to enter the CSG cell as soon as possible, i.e. the MS should reselect to the allowed CSG cells at once, if only the CSG cells meet the cell reselection criteria. In packet transfer mode, the measurement reporting period is usually much longer than in dedicated mode. So waiting to receive multiple measurement reports to discriminate which CSG cell is getting stronger will also bring unnecessary delay for cell reselection towards the CSG cell. 

· The MS can know the change of the signal quality/level of CSG cells and know which CSG it is synchronized, so the MS can judge which CSG cell should be the target cell. The network can not identify clearly which CSG cell the reported cell is even if frequency and PSC/PCI and n-bits identifier are included in PMR/PEMR, and the network can not obtain the information of the CSG cell. So the network is not necessarily to discriminate which CSG cell is the reported cell.
· The MS need report n-bit identifier in measurement report to identify different CSG cell in case of PSC/PCI confusion existing, so the MS shall remember previous number n reported CSG cells which have the same frequency and physical parameters. When reporting the measurement report for CSG cell, the MS must check whether the reported cell has been reported before. It will complicate the MS much more, and how long the measurement result should be stored is also a problem. Meanwhile the network also need remember the previous measurement reports. 
For solution 1, it thinks that it is unnecessary for network to distinguish the reported CSG cells, because the routing parameters are not included in the measurement report. Even if the frequency , physical and n-bits parameter are included in the measurement report, the network can not uniquely identity the CSG cell when confusion exist. In this case the network can not obtain the load and other information from the target cell, which are used for the network to control the MS to reselect to CSG cell.
Because the procedure PMR/PEMR+PCCO is applied, which is cell reselection procedure, the candidate cell must meet cell reselection criteria. 
In TS45.008, it states the cell reselection criteria “If the strongest cell (see 3GPP TS 25.304 and 3GPP TS 36.304 for the definition of the strongest cell) which the MS has detected on a UTRAN or E-UTRAN frequency during a time interval T_reselection is a suitable CSG cell (see 3GPP TS 25.304 and 3GPP TS 36.304 for suitability criteria for UTRAN and E-UTRAN CSG cells respectively), it should reselect to this cell irrespective of the cell reselection rules applicable for the cell on which the MS is currently camped.” 
Following CSG cell reselection criteria, it will require the measurement result to be reported only if the CSG cell is the strongest cell during a time interval T_reselection. Because the reported cell meets the CSG cell reselection criteria, it should be no problem to continue the service in this reported cell no matter which frequency the cell belongs to, thus the network unnecessarily know the measurement result of the reported cell. Moreover, T_reselection can guarantee the Rxlev is stable enough; it seems the averaging/filtering function on reported signal level at BSS is useless. 
Based on above analysis, to support NC2 mode PCCO procedure, solution 2 and 3 show no advantages compared with solution 1 when routing parameters are not required.
3 Conclusion
To support NC2 mode PCCO procedure when routing parameters are not required and analysis shows that solution 2 and 3 have no advantages compared with solution 1. Based on the analysis in this paper, following proposals are given as below:
Proposal 1: in NC2 mode, the reported CSG cells must meet CSG cell reselection criteria when routing parameter are not required by the network.


Proposal 2: in NC2 mode, use one indication bit to report CSG cell in PMR/PEMR when routing parameters are not required by the network, and the network send PCCO including one indication bit to indicate the MS to reselect to the CSG cell to MS.
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