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1 Introduction

In last RAN2 meeting, it was agreed on some measurement report issue in [1] and [2]. The measurement report includes the result of the preliminary access check for CSG cells, the cell global identifier (E-CGI) and the Tracking area Identifier (TAI) to enable correct identification of the target cell in LTE, the Cell Identity in UMTS.
However, the need for some additional information and detail of information in measurement report are FFS. In this paper we analyse and discuss on the detail of measurement report.
2 Discussion
2.1 Issues for reporting preliminary access check result

It was agreed that UE reports the preliminary access check result in the measurement report. But the detailed contents of the preliminary access check result is not defined. 
As described in [1], preliminary access check is not required for hybrid cells, and the measurement report includes preliminary access check result for CSG cells.
We think that 1bit in the measurement report is needed. This bit can be used to indicate membership status we refer to it as “Member Status”. If it is set to “MEMBER”, it means the CSG ID of target CSG cell has passed the preliminary access check. If it set to “NON MEMBER”, it means the CSG ID of target CSG cell has not passed the preliminary access check.  
For Hybrid cells, they can be CSG cells for some UEs called CSG UE, and can be normal cells for other UEs called non-CSG UE. As described in [3], hybrid cells should ensure the service for member CSG UE and reduced service non-CSG UE. so preliminary access check is also needed and report the result in order to allocate resource according to the member indication.
Proposal1: Use 1bit to indicate membership status to Closed and Hybrid cells in the MEASUREMENT REPORT. 
It may happen that a UE finds in the CSG measurement (to CSG PSC/PCI information) that in fact the cell is Open in this case we think this should be reported as well as there would seem to be a configuration problem in the network.
Proposal1bis: If the UE finds Open cells when performing CSG measurement then it should report this to the network in the MEASUREMENT REPORT

2.2 Issues for reporting CSG Indication
In order to know if a non member can be handed in to a hybrid cell then we should also include a closed/hybrid indication from a RAN2 perspective, this is in line with the RAN3 requirements in LS R2-092814 [4].
Proposal2:  It is proposed that UE reports CSG indication in the MEASUREMENT REPORT to let network know what type of cell the UE has sent in the MR i.e. closed cell or Hybrid cell.

2.3 Issues for reporting non-allowed CSG cells 

As described in [1], “The UE shall perform measurement reporting of all cells as in Release 8 regardless of whether the UE is allowed to access the cell, subject to measurement configuration.. ” 
Our understanding is that the need to report non-allowed cells is to allow the network to take measures (for example, interference mitigation). 
However, there is still a need to clarify further. For example: if signal quality of non allowed CSG cell is better than other intra-frequency allowed cells. When source eNB select the allowed cell which is not the best, the non allowed CSG cell will lead to severe interference with the UE. So the UE should report the non-allowed cell to let network handover the UE out of the frequency. Contrarily, if the signal quality of non allowed CSG cell is lower than all other intra-frequency allowed cells, the degree of interference with the UE is not high enough to impact on ongoing service. The UE does not need to report the non allowed CSG cell on this condition.
Hence, the UE may need to rank these measured CSG cells and report the non-allowed cell who’s signal quality is better and allow the network to detect possible interference problems.
Propose3: The not allowed CSG cell can be included into the measurement report message only if its signal quality is better than other intra-frequency allowed cells.

2.4 IFRI(Intra-frequency cell re-selection indicator) Indication 
This is for UTRA as the LTE discussion is not finished. 
For LTE IFRI is still being discussed in RAN4 for Rel-9 we await RAN4 decision and is FFS.

Presently in UTRA the IFRI indication will be broadcast in SIB1 and is therefore also available for presentation in the measurement report. 
We ask the question whether such information could be useful for decision as it is already available in the UE from the CSG measurement. 

Proposal 4: Require the UE to send the IFRI indication read off the neighbour cell in the MEASUREMENT REPORT.



2.5 Summary
So we note that the new CSG measurement report may contain multiple CSG measurements each measurement will provide PSC/PCI and frequency and optionally the following information:
	Routing information
	Cell Access Type
	Preliminary Access check
(Member Status)

	UMTS: CGI 

LTE ECGI & TAI
	CSG, IFRI
	MEMBER/NON MEMBER

	UMTS: CGI 

LTE ECGI & TAI
	Hybrid , IFRI
	MEMBER/NON MEMBER

	UMTS: CGI 

LTE ECGI & TAI
	OPEN , IFRI
	Not applicable


3 Conclusion
Based on the analysis above, we propose:

Proposal1: Use 1bit to indicate membership status to Closed and Hybrid cells in the MEASUREMENT REPORT. 
Proposal1bis: If the UE finds Open cells when performing CSG measurement then it should report this to the network in the MEASUREMENT REPORT

Proposal2:  It is proposed that UE reports CSG indication in the MEASUREMENT REPORT to let network know what type of cell the UE has sent in the MR i.e. closed cell or Hybrid cell.

Propose3: The not allowed CSG cell can be included into the measurement report message only if its signal quality is better than other intra-frequency allowed cells.

Proposal 4: Require the UE to send the IFRI indication read off the neighbour cell in the MEASUREMENT REPORT.
A corresponding text proposal for TS 36.300 is proposed for approval below.
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5 Text Proposal for TS 36.300 v9.1.0
[First modified section]
PCID Confusion

Due to the typical cell size of HeNBs being much smaller than macro cells, there can be multiple HeNBs within the coverage of a macro cell that have the same PCID. This leads to a condition referred to as PCID confusion, wherein the network is unable to determine the correct target cell for handover from measurement reports received from the UE. 

1.
Support for inbound mobility shall include resolution of PCID confusion. Furthermore, for purposes of inbound mobility, it can be assumed that a UE will not see, at the same time, two cells with the same PCID.

Preliminary access check

In order to avoid handover attempts to CSG cells which are not in the UE’s allowed CSG list, a preliminary access check of the detected CSG cell needs to be performed by the UE.  The network typically only initiates the handover preparation towards a reported CSG cell if UE indicates that the reported cell is an allowed CSG cell for the UE. Preliminary access check is also required for hybrid cells as these cells can be CSG cells for UEs. And it is also required to report in order to allocate resource according to the member indication. For Open cells, it should be reported as well as there would seem to be a configuration problem in the network.
2.
Preliminary access check of detected CSG cells shall be performed by the UE. The network typically only initiates handover preparation to CSG cells for which UE has verified the CSG ID. Use 1bit to indicate membership status to Closed/Hybrid cells in the MEASUREMENT REPORT.
[Next modified section]
Measurement reporting and triggering of handover preparation

Measurement reports from the UE allow the network to determine when handover preparation needs to be initiated. Even if a UE is not allowed to access a particular CSG cell, it should report measurements of thethat CSG cell

3.
The UE shall perform measurement reporting of all cells as in Release 8 regardless of whether the UE is allowed to access the cell, subject to measurement configuration. However, the not allowed CSG cell can be included into the measurement report message only if its signal quality is better than other intra-frequency allowed cells. This does not preclude reporting additional information to assist triggering of handover preparation. The need for such additional information and the details of such additional information are FFS.
[Next modified section]
Given that to initiate handover preparation to a CSG cell or hybrid cell (a) measurement information has to be reported to the serving cell,  and (b) correct target HeNB has to be identified,  a measurement report serves as the trigger for handover preparation. Furthermore, the measurement report that triggers the handover preparation includes the result of the preliminary access check for CSG cells, the cell global identifier (E-CGI) and the Tracking area Identifier (TAI) to enable correct identification of the target cell. 

4.
The UE shall use the measurement reporting procedure to help the serving cell trigger handover preparation. UE shall send a measurement report that includes handover preparation information. Handover preparation information consists of the result of the preliminary access check for CSG cells,  the cell global identity (E-CGI) and the tracking area identity (TAI). The trigger for sending this measurement report and the inclusion of other information in this report is FFS.
5. The UE sends the IFRI indication read off the neighbour cell in the MEASUREMENT REPORT for Closed/Hybrid and Open cells. Add new measurements object for CSG/Hybrid cells to provide IFRI functionality in active mode.
























































































