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 Parameters reported for CSG cells
1 Introduction
It is agreed that in dedicated mode, packet transfer mode and dual transfer mode, the CSG routing parameters shall be reported when HO to CSG is supported by both the network and the MS [1 G2 chairman report]. Whether CSG ID is mandatory in the air interface is FFS.

Moreover, it is also agreed that routing parameters are not necessary when HO to CSG is not supported by either the network or the MS. Further work is needed to find out what parameter should be reported to the network when HO to CSG is not supported. 
This paper discusses why CSG ID should be mandatory in MR/EMR/PMR/PEMR/PCCN when HO to CSG is supported and which parameters are proper for CSG reporting when HO to CSG is not supported.
2 No support of HO to CSG
2.1 One bit indicator vs.Freq+PSC/PCI 
In paper [2], it is proposed to use frequency + PSC/PCI to indicate the CSG cell. It is clarified that using frequency + PSC/PCI can discriminate different allowed CSG cells and can reflect which CSG cell is getting stronger and which CSG cell is getting weaker. While collecting multiple reports to justify the signal change of the CSG cells at the network side may bring unnecessary delay for the potential cell reselection. The author of this paper thinks using physical layer parameters could not bring any benefit for the network to trigger the cell reselection for the following reasons:

· It is considered as a rare case that the MS can find more than one allowed CSG cell simultaneously, and all these CSG cells are good enough to meet the reporting criteria and perform cell reselection (e.g. the strongest on that frequency). 

· During some offline discussion, some company think reporting frequency + PSC/PCI are beneficial for load sharing. Even if more than one allowed CSG cells are found and reported to the network, the network can not choose a better one from the reported ones based on any load balance strategy. This is because PSC/PCI confusion may exist, the network can not uniquely identify a CSG cell, and thus the network can not get the load information from each CSG cell based on physical layer parameters. Moreover, GERAN can not choose a proper CSG cell based on its load information for no means to get load information from CSG cells. So, the network can not perform any load sharing between CSG cells.
· 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. In packet transfer mode, the measurement reporting period is usually much longer than in dedicated mode. The longest reporting period (NC_REPORTING_PERIOD_T) is 61.44s and this reporting period is usually configured to 3.84 s, 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. If a CSG cell is reported, it is assumed that this reported CSG cell already meets the CSG cell reselection criteria and the network can send PCCO to trigger CSG cell reselection.

· Moreover, the MS always knows the change of the signal quality/level of CSG cells and always know which CSG it is synchronized, while the network can not identify which CSG cell the MS reported even if frequency and PSC/PCI is used if PSC/PCI confusion exists. And the network may not have any idea which CSG cell is the target cell even if frequency and PSC/PCI is ordered in PCCO. The BSS is not required to store the fingerprint information for every MS (e.g. mapping table including CSG ID <-> IMSI <-> CGI <-> Frequency/PSC/PCI), and the BSS may only know that PSC/PCI confusion has existed in its coverage. So the BSS can not find out which CSG cell the MS is going to reselect even if frequency A and PSC1 is ordered in PCCO
· In current CCN procedure, there is no measurement results included in the PCCN message for the target cell; the network can only know that this target cell meets the cell reselection criteria. So CCN procedure for CSG cell is same, only one target CSG cell needs to be included in PCCN, and no measurement quantity needs to be included for that target CSG cell, using physical layer parameters could not bring more information than an indication bit in PCCN to the network.
· The case of no PSC/PCI confusion is only one implementation when deploying CSG. The specification should not standardize a solution for the very specific implementation. Furthermore, the proposed indication bit can also support the deployment if no PSC/PCI confusion exists.  
Proposal 1:

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 reselect to that CSG cell.
2.2 Index in NCL for CSG

In paper [2], it is also proposed to include the CSG cells on the shared frequency in the neighbour cell list for the macro cells, and use the index in the neighbour cell list to report the CSG cells. While the author of this paper think using index in NCL to report CSG cells is not feasible even if physical layer parameters should be reported. Because the range of PSC/PCI split (e.g. 256 for UTRAN FDD CSG cell) is much larger than the 96 which is the highest number of items in NCL. 
If the network signals the CSG cells in the NCL in PMO, the network should also signal the CSG split and dedicated frequency information in PMO, otherwise the MS may not know which frequency and PSC/PCI in NCL is a macro cell or a CSG cell. This method will increase the signalling burden and increase the risk of using multiple instances for a PMO message.
2.3 Packet cell change failure

Even when handover is not supported, the network needs to collect the packet cell change failure messages to analyze the failure cause to figure out the failure reason. In order to identify which CSG cell is failed for the cell reselection, routing parameters are necessary. 
Proposal 2: 
It is proposed that routing parameters are mandatory in packet cell change message if HO is not supported by either the network or the MS.

3 CSG ID
As agreed in RAN3, the sourcing RAN （BSS） should provide CSG ID to help the core network to perform the access check before initializing the handover procedure. So there are two methods to get CSG ID. The BSS can get CSG ID by MS reporting or get CSG ID by a mapping table established at BSS by some ANR or O&M function. CSG reporting solution should not rely on a mapping table at BSS, while optionally reporting CSG ID relies on this mapping table. The drawback of optionally reporting CSG ID can be concluded as following:

· The mapping table may not have latest information and can not be updated in time. As described in [3] in RAN2, in some deployment cases described by some operators, especially in uncoordinated deployments, CSG ID of a HeNB may change, e.g. when HeNB is moved from one location to another location to serve different CSG subscribers, or the served CSG ID is changed according to the time of the day, e.g. CSG ID#A during the day, CSG ID#B during the night. These deployment scenarios create a situation where the information of CSG identity in the (H)eNB is outdated, i.e. the mapping information of ECGI and CSG ID of the neighbouring cell is no longer correct. In this case if CSG ID is not reported in the measurement report during inbound handover, the source BSS will report to the core network the outdated CSG ID information. This will cause accessibility check failure in the core network, and as a result the MS is likely to be admitted as a non-CSG member in the target cell.
· In above case, the operator OAM system has to take the burden of real time update and management. This is considered to have a very significant impact to the operator’s OAM, especially considering that in uncoordinated deployment, it may be difficult for the operator to be always aware and be up-to-date of all HeNBs configuration.

· Moreover, there is a risk that the BSS has to order the MS to report CSG ID by another signalling exchange which just delay the potential HO. And multiple signalling exchanges to command the CSG ID reporting may also increase the risk of radio link failure. The additional 27 bit overhead of CSG ID in the measurement report should be considered acceptable because including CSG ID in the measurement report will not cause the segmentation of the reporting message. 
In RAN2, CR [4] was approved for E-UTRAN CSG, CSG ID reporting is mandatory now in air interface for handover cases. And it is very possible that CSG ID reporting is mandatory for UTRAN CSG.

Proposal 3:

It is proposed that CSG ID is mandatory in the MS reporting message (MR/EMR/PMR/PEMR/PCCN) if HO is supported by the network and MS.

4 Conclusion
This paper discusses what parameters should be reported when HO to CSG is not supported and give reasons why CSG ID is mandatory in measurement report when HO to CSG is supported. It is proposed to consider the following proposals.
Proposal 1: 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.
Proposal 2: It is proposed that routing parameters are mandatory in packet cell change message if HO is not supported by either the network or the MS.

Proposal 3: It is proposed that CSG ID is mandatory in the MS reporting message (MR/EMR/PMR/PEMR/PCCN) if HO is supported by the network and MS.
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