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1 Introduction

In RAN#53, the new work item Further Self Optimizing Networks Enhancements [1] was approved and the corresponding enhancements to ANR are defined as follows:

4)
Extensions to existing ANR mechanisms 

Enabling exchange of neighbour cell relations of cells belonging to different RATs, especially between UTRAN and LTE.  

Allowing ANR for CSG cells and other improvements for ANR in UMTS. 

In this document, we discuss the possible way to allow ANR for CSG cells in UMTS from radio perspective.
2 Discussion
2.1 R10 ANR 

In the current R10 specification, it is specified that ANR is only performed for non-CSG cell, i.e. neither the camped cell nor detected cell should be CSG cell.

In 25.331 va40 8.5.67.2:

While T327 is running, the UE shall:

1>
perform the ANR measurements and evaluation on UTRAN, E-UTRAN or GERAN cells in accordance with the following:

2>
if IE “Intra-UTRA ANR” is included in variable LOG_ANR_CONFIG:
<Partially omit>
3> if both the camping UTRAN cell and UTRA detected set cell are not CSG cells:
4>
log the ANR information into the variable LOG_ANR_REPORT_VARIABLE as follows:
And the same rules also apply for inter-RAT E-UTRAN and GSM.

2.2 Need of CSG ANR

There are three main scenarios for CSG ANR to be considered, detecting CSG neighbour cells for macro cell, detecting CSG neighbour cells for CSG cell and detecting macro neighbour cells for CSG cell.

Scenario 1: CSG neighbour cell detecting for macro serving cell

The purpose of this scenario is mainly for inbound mobility. For this scenario, in order to support inbound mobility, normally RNC will store the CSG PSC range to trigger the CSG cell measurement and reporting in CELL_DCH and also for non CELL_DCH cell re-selection. Since the CSG cell is deployed dynamically, the RNC may have out-of-date info about the CSG cells deployed within the coverage of a macro cell. On the other hand, if handover from macro cell to CSG cell is also required for legacy UE, CSG cells have to be included in the NCL of a macro cell, i.e., neighbour relations to CSG cells need to be maintained in the RNC.For CSG capable UEs, however, the inbound handover mainly relies on the proximity mechanism.. 
Scenario 2: CSG neighbour cell detecting for CSG serving cell

The purpose of this scenario is mainly for mobility between CSG cells, under enterprise deployment for example. For this scenario, current CELL_DCH CSG-CSG mobility either depends on neighbour cell list obtained from Home NodeB downlink detection or depends on PSC range configured by source home NodeB to UE to report CSG GCI. The downlink detection may be not so accurate to properly maintain the NCL in some cases. As a result, the CSG ANR is considered as also needed to help network detecting neighbour cell mismatch.
Scenario 3: Macro neighbour cell detecting for CSG serving cell

The purpose of this scenario is for outbound mobility to macro cells. For the scenario detecting macro neighbour cells for CSG cell, it seems that it is not needed since the number of macro neighbour cells to a CSG cell is very limited. Assuming that macro cells must be the umbrella coverage of CSG cells, the downlink detection is enough to maintain the NCL, so we not see any impact to the standards. 

Based on the discussion above, we propose RAN2 to discuss the possible scenarios for CSG related ANR functionality. It is suggested that RAN2 focuses on the first two scenarios described.
Proposal 1: it is proposed RAN2 to discuss the scenarios for CSG related ANR functionality and to address at least the scenarios 1 and 2 described above.
Moreover, since CSG ANR is not required in R10 and the need of macro-CSG or CSG-CSG neighbour cell detection is much dependent on network deployment, it is proposed to have the CSG ANR configurable. In this way the UEs that do not support CSG can also help to perform such ANR operations.
Proposal 2: it is proposed that the CSG ANR is configurable to the UEs. If not configured, the ANR functionality remains as in R10.

2.3 CSG ANR Scheme
Basically it is natural to re-use the current R10 logging ANR procedure. Assuming that all R10 UEs and beyond can recognize the CSG cell through CSG indicator and/or CSG cell ID, some enhancements could be considered, for example, two bits which respectively enable camping cell be CSG cell and detected cell be CSG cell can be added in the LOGGING CONFIGURATION message. Furthermore, in order for macro cell to distinguish the CSG neighbour cells, when UE log the CSG cell, an extra indication for CSG cell is needed and report to network. 
Proposal3: it is proposed to re-use the existing logging solution to perform CSG ANR. 
Proposal 4: it is proposed that network should control whether the source cell and target cell could be CSG cell or not when CSG ANR is configured.

Proposal4bis: it is proposed that the UE indicates to the network whether the source cell and logged cell is a CSG cell or not.

3 Conclusion

In this contribution we analyse the needs and possible scheme to perform CSG ANR. And the following are proposed:
Proposal 1: it is proposed RAN2 to discuss the scenarios for CSG related ANR functionality and to address at least the scenarios 1 and 2 described above.

Proposal 2: it is proposed that the CSG ANR is configurable to the UEs. If not configured, the ANR functionality remains as in R10.
Proposal3: it is proposed to re-use the existing logging solution to perform CSG ANR.
Proposal 4: it is proposed that network should control whether the source cell and target cell could be CSG cell or not when CSG ANR is configured.

Proposal4bis: it is proposed that the UE indicates to the network whether the source cell and logged cell is a CSG cell or not.
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