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1
Introduction

This contribution discusses how the source eNB can obtain information about the PLMNs supported by shared hybrid target cell for handover that is deployed in an uncoordinated manner without configuration. It is concluded that UE should at least be able to report the list of broadcast PLMNs it acquires when reading system information of the target shared hybrid cell to assist source eNB in selecting a PLMN for handover, rather than leaving this to configuration. RAN3 should discuss whether further optimisation to report the subset of broadcast PLMNs from the shared hybrid cell that passes the UE access check is required. The conclusions should be liaised to RAN2 for them to make the necessary specification changes.  
2
Discussion
A CSG cell and hybrid cell can be deployed in an uncoordinated manner and hence may be subject to PCI confusion. Procedures have been defined to allow UE to read and report relevant system information to the source eNB/RNC to resolve PCI confusion.

For the case of shared CSG cell where UE is a member of the cell, RAN3 agreed that UE will include the list of PLMNs that pass both the PLMN access check and CSG access control check.
For the case of an open cell, it can be assumed that the H(e)NB is deployed in a coordinated manner e.g. for public hotspots. Source eNB is expected to know the list of PLMNs towards which inter-PLMN handover can happen e.g. by configuration and select one PLMN for the handover.

This contribution addresses the case of handover to a shared hybrid cell which UE is not a member of. If that cell is deployed in a coordinated way, the situation is the same as for the open cell where source eNB is configured with the list of PLMNs towards which source can perform handover. The same could be argued for a CSG cell deployed in a coordinated manner, except that UE can indicate the subset of PLMNs that pass the CSG check.
If the cell is deployed in the same way as a CSG cell i.e. in an uncoordinated manner, the source eNB will still have to resolve PCI confusion which requires UE to read and report system information of the target shared hybrid cell. The source eNB still need to select a PLMN towards which to perform handover. 
The solution to report the subset of PLMNs that pass both the access check and CSG membership check for the CSG cell case is an attempt to reduce the number of PLMNs which source has to choose from. Otherwise, even for the CSG case, source eNB could be configured with a list of all PLMNs that handover is supported towards.

Thus, the same motivation of reducing the subset of valid PLMNs for handover should apply when the target is a hybrid cell with PCI confusion and UE is not a member. For a hybrid cell with PCI confusion, the source eNB will have to request UE to read and report the system information for handover, which includes the CGI and information on UE membership status. According to TS36.331 (see Section 5.5.3.1 in the Appendix), UE is expected to acquire the list of broadcast PLMNs by the shared cell during this procedure. However, Section 5.5.5 of TS 36.331 explicitly indicates that UE shall not send the list of broadcast PLMNs where reporting system information for handover. Appendix A highlights the relevant sections.

RAN3 should discuss and confirm that for the case of handover to shared hybrid cell deployed in an uncoordinated manner, source eNB will benefit from knowing the list of PLMNs broadcast by the shared hybrid cell and hence request RAN2 to remove the restriction for UE not to include this information when reporting Cell Global Identity information. 
Proposal 1: RAN3 should confirm that for the case of handover to a shared hybrid cell that is not deployed in a coordinated manner, source eNB will benefit from knowing the list of broadcast PLMNs from the shared hybrid cell.
Proposal 2: RAN3 should discuss if UE should further restrict the list of reported PLMNs to the subset that passes the UE access check. 

Proposal 3: RAN3 should liaise with RAN2 to indicate the need for UE to include the list of broadcast PLMNs by a shared hybrid/CSG cell when reporting system information for handover and to revise the relevant specifications accordingly. 

4. Conclusions
In this contribution, we discuss the handover to a shared hybrid cell by a non- member UE where PCI confusion exists. We conclude that the source eNB would benefit from knowledge of the list of broadcast PLMNs or a subset of those PLMNs provided by the shared hybrid cell in the same way as it would benefit UE handing over to a CSG cell. 

The following proposals are made:

Proposal 1: RAN3 should confirm that for the case of handover to a shared hybrid cell that is not deployed in a coordinated manner, source eNB will benefit from knowing the list of broadcast PLMNs from the shared hybrid cell.

Proposal 2: RAN3 should discuss if UE should further restrict the list of reported PLMNs to the subset that passes the UE access check. 

Proposal 3: RAN3 should liaise with RAN2 to indicate the need for UE to include the list of PLMNs broadcast by a shared hybrid/CSG cell, or a subset of those, when reporting system information for handover and to revise the relevant specifications accordingly. 
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5.5.3
Performing measurements

5.5.3.1
General

For all measurements the UE applies the layer 3 filtering as specified in 5.5.3.2, before using the measured results for evaluation of reporting criteria or for measurement reporting.

The UE shall:

1>
whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell, applying for the PCell the time domain measurement resource restriction in accordance with measSubframePatternPCell, if configured;

1>
for each measId included in the measIdList within VarMeasConfig:

2>
if the purpose for the associated reportConfig is set to reportCGI:

3>
if si-RequestForHO is configured for the associated reportConfig:

4>
perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using autonomous gaps as necessary;

3>
else:

4>
perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using available idle periods or using autonomous gaps as necessary;

NOTE 1:
If autonomous gaps are used to perform measurements, the UE is allowed to temporarily abort communication with all serving cell(s), i.e. create autonomous gaps to perform the corresponding measurements within the limits specified in TS 36.133 [16]. Otherwise, the UE only supports the measurements with the purpose set to reportCGI only if E-UTRAN has provided sufficient idle periods.

3>
try to acquire the global cell identity of the cell indicated by the cellForWhichToReportCGI in the associated measObject by acquiring the relevant system information from the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is an E-UTRAN cell:

4>
try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;

4>
try to acquire the trackingAreaCode in the concerned cell;

4>
try to acquire the list of additional PLMN Identities, as included in the plmn-IdentityList, if multiple PLMN identities are broadcast in the concerned cell;
NOTE 2:
The 'primary' PLMN is part of the global cell identity.

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a UTRAN cell:

4>
try to acquire the LAC, the RAC and the list of additional PLMN Identities, if multiple PLMN identities are broadcast in the concerned cell;

4>
try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a GERAN cell:

4>
try to acquire the RAC in the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a CDMA2000 cell and the cdma2000-Type included in the measObject is typeHRPD:

4>
try to acquire the Sector ID in the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a CDMA2000 cell and the cdma2000-Type included in the measObject is type1XRTT:

4>
try to acquire the BASE ID, SID and NID in the concerned cell;

2>
else:

3>
if a measurement gap configuration is setup; or

3>
if the UE does not require measurement gaps to perform the concerned measurements:

4>
if s-Measure is not configured; or

4>
if s-Measure is configured and the PCell RSRP, after layer 3 filtering, is lower than this value:

5>
perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject, applying for neighbouring cells on the primary frequency the time domain measurement resource restriction in accordance with measSubframePatternConfigNeigh, if configured in the concerned measObject;

4>
if the ue-RxTxTimeDiffPeriodical is configured in the associated reportConfig:

5>
perform the UE Rx–Tx time difference measurements on the PCell;

2>
perform the evaluation of reporting criteria as specified in 5.5.4;

NOTE 3:
The s-Measure defines when the UE is required to perform measurements. The UE is however allowed to perform measurements also when the PCell RSRP exceeds s-Measure, e.g., to measure cells broadcasting a CSG identity following use of the autonomous search function as defined in TS 36.304 [4].


5.5.5. Measurement reporting
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Figure 5.5.5-1: Measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to E-UTRAN.

For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:

1>
set the measId to the measurement identity that triggered the measurement reporting;

1>
set the measResultPCell to include the quantities of the PCell;

1>
set the measResultServFreqList to include for each SCell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in [16];

1>
if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:

2>
for each serving frequency for which measObjectId is referenced in the measIdList, other than the frequency corresponding with the measId that triggered the measurement reporting:
3>
set the measResultServFreqList to include within measResultBestNeighCell the physCellId and the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;

1>
if there is at least one applicable neighbouring cell to report:

2>
set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:
3>
if the triggerType is set to event:
4>
include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;

3>
else:

4>
include the applicable cells for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;

NOTE:
The reliability of the report (i.e. the certainty it contains the strongest cells on the concerned frequency) depends on the measurement configuration i.e. the reportInterval. The related performance requirements are specified in TS 36.133 [16].

3>
for each cell that is included in the measResultNeighCells, include the physCellId;

3>
if the triggerType is set to event; or the purpose is set to reportStrongestCells or to reportStrongestCellsForSON:

4>
for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:

5>
if the measObject associated with this measId concerns E-UTRA:

6>
set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfig in order of decreasing triggerQuantity, i.e. the best cell is included first;

5>
if the measObject associated with this measId concerns UTRA FDD and if ReportConfigInterRAT includes the reportQuantityUTRA-FDD:

6>
set the measResult to include the quantities indicated by the reportQuantityUTRA-FDD in order of decreasing measQuantityUTRA-FDD within the quantityConfig, i.e. the best cell is included first;
5>
if the measObject associated with this measId concerns UTRA FDD and if ReportConfigInterRAT does not include the reportQuantityUTRA-FDD; or

5>
if the measObject associated with this measId concerns UTRA TDD, GERAN or CDMA2000:

6>
set the measResult to the quantity as configured for the concerned RAT within the quantityConfig in order of either decreasing quantity for UTRA and GERAN or increasing quantity for CDMA2000 pilotStrength, i.e. the best cell is included first;

3>
else if the purpose is set to reportCGI:

4>
if the mandatory present fields of the cgi-Info for the cell indicated by the cellForWhichToReportCGI in the associated measObject have been obtained:

5>
if the cell broadcasts a CSG identity:

6>
include the csg-Identity;

6>
include the csg-MemberStatus and set it to member if the cell is a CSG member cell;

5>
if the si-RequestForHO is configured within the reportConfig associated with this measId:

6>
include the cgi-Info containing all the fields that have been successfully acquired, except for the plmn-IdentityList;
5>
else:

6>
include the cgi-Info containing all the fields that have been successfully acquired;

1>
if the ue-RxTxTimeDiffPeriodical is configured within the corresponding reportConfig for this measId;

2>
set the ue-RxTxTimeDiffResult to the measurement result provided by lower layers;

2>
set the currentSFN;

1>
if the includeLocationInfo is configured in the corresponding reportConfig for this measId and detailed location information that has not been reported is available, set the content of the locationInfo as follows:
2>
include the locationCoordinates;

2>
if available, include the gnss-TOD-msec;

1>
increment the numberOfReportsSent as defined within the VarMeasReportList for this measId by 1;

1>
stop the periodical reporting timer, if running;

1>
if the numberOfReportsSent as defined within the VarMeasReportList for this measId is less than the reportAmount as defined within the corresponding reportConfig for this measId:

2>
start the periodical reporting timer with the value of reportInterval as defined within the corresponding reportConfig for this measId;

1>
else:

2>
if the triggerType is set to periodical:

3> remove the entry within the VarMeasReportList for this measId;

3> remove this measId from the measIdList within VarMeasConfig;

1>
if the measured results are for CDMA2000 HRPD:

2>
set the preRegistrationStatusHRPD to the UE's CDMA2000 upper layer's HRPD preRegistrationStatus;

1>
if the measured results are for CDMA2000 1xRTT:

2>
set the preRegistrationStatusHRPD to FALSE;

1>
submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;
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