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1 Introduction

The purpose of the ANR function is to relieve the operator from the burden of manually managing Neighbour Relations, i.e. ANR finds new neighbours and adds them to the neighbour relation table. In TS36.331 [1], it is specified that in the case of inter-RAT for UTRAN and CDMA2000, ‘maxReportCells’ (max number of cells, excluding the serving cell, to include in the measurement report) is restricted to one (strongest cell) when the purpose is set to ‘reportStrongestCellsForSON’ as following definition.
	ReportConfigInterRAT field descriptions

	eventId

Choice of inter-RAT event triggered reporting criteria.

	bN-ThresholdM

Threshold to be used in inter RAT measurement report triggering condition for event number bN. If multiple thresholds are defined for event number bN, the thresholds are differentiated by M.

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	Purpose

reportStrongestCellsForSON applies only in case reportConfig is linked to a measObject set to ‘measObjectUTRA’ or ‘measObjectCDMA2000’.

	maxReportCells

Max number of cells, excluding the serving cell, to include in the measurement report. In case purpose is set to ‘reportStrongestCellsForSON’ only value 1 applies.

	reportAmount

Number of measurement reports applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. In case purpose is set to ‘reportCGI’ or ‘reportStrongestCellsForSON’ only value 1 applies.


In [2], since the restriction makes UE report only (one) the strongest cell for SON ANR ‘reportStrongestCellsForSON’, it may slow to build the full neighbour cell list.  Thus, one of the proposals is given as,
It is hence proposed to remove the restriction that limits the number of reported cells to 1 for SON ANR reportStrongestCellsForSON’
From the offline discussion [3], RAN2 has no longer achieved any consensus on whether additional performance requirements would have to be specified if the restriction of ‘maxReportCells’ is removed. In RAN2 #72, a LS [4] on report strongest cells for SON is sent out to check with RAN4 whether the extension of ‘maxReportCells’ requires any changes to the UE performance requirements specified in RAN4. In this contribution, we discuss the related issues from RAN4 perspective.
2 Discussion
2.1 UE measurement capability
From [5], if the serving cell eNB has an ANR function, during connected mode, the serving eNB can instruct a UE to perform measurements and detect cells on other RATs/frequencies. The serving eNB may use different policies for instructing the UE to do measurements, and when to report them to the serving eNB. The cells quantity in the measurement report depends on both ‘maxReportCells’ restriction signalled from network and measurement capability. The Rel-9 UE measurement/monitoring capability in RRC_CONNECTED state is specified as，
	The UE shall be capable of monitoring using gaps at least per RAT group:

-
Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and
-
Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and
-
Depending on UE capability, 3 FDD UTRA carriers, and
-
Depending on UE capability, 3 TDD UTRA carriers, and

-
Depending on UE capability, 32 GSM carriers (one GSM layer corresponds to 32 cells), and

-
Depending on UE capability, 5 cdma2000 1x carriers, and

-
Depending on UE capability, 5 HRPD carriers


When the serving eNB instructs a UE to look for neighbour cells on the target RATs/frequencies, it will also prepare to schedule appropriate idle periods to allow the UE to scan all cells on the target RATs/frequencies according to the UE capability. Evidently Rel-9 UE is capable of monitoring both UTRA and CDMA2000 RATs, and there is no restriction of maximum cell number for measurement. It means that UE can identify/measure cells for SON according to its measurement capability and measurement time. 
On the other hand, ‘maxReportCells’ represents the max number of cells, excluding the serving cell, included in the measurement report, i.e. after measuring UTRA or CDMA2000 cells, UE is limited to report the information of no more than ‘maxReportCells’ cells. If the ‘maxReportCells’ is restricted to one (strongest cell) when the purpose is set to ‘reportStrongestCellsForSON’, UE will only report one strongest neighbour cell due to the report restriction, after monitoring/measuring UTRAN or CDMA cells according to measurement capability and measurement time. 
Thus, whether the restriction on ‘maxReportCells’ is removed or not will influence the maximum number of cells in the measurement report rather than UE measurement capability.

2.2  Core requirement update on inter-RAT measurement for SON
· The requirements on the identification of a new inter-RAT cell for SON
In [6] section 8.1.2.4.7, the identification of a new UTRA FDD cell for SON is specified as,

	No explicit neighbour list is provided to the UE for identifying a UTRA cell for SON. The UE shall identify and report only the strongest cell when requested by the network for the purpose of SON.


Evidently, if the restriction of ‘maxReportCells’ is removed by RAN2, the above requirement of ‘…report only the strongest cell…’ will be impacted directly. The ‘only one strongest cell’ is a kind of side condition for the time requirement in RAN4 from the offline email discussion, and the changing of ‘only one strongest cell’ may impact the rest of the requirements to apply in [6] section 8.1.2.4.7. Whether the minimum time Tidentify, UTRA_FDD and the max time limit of (8*Tidentify, UTRA_FDD) for searching a new UTRA cell for SON in non DRX and DRX cases need to be changed or not should be further studied for RAN4 if ‘maxReportCells’ is extended, and the power assumption and implementation constriction of UE shall be taken into account for this issue. 

The impact of extending the maxReportCells on the identification requirement of a new UTRA TDD cell for SON is similar as UTRA FDD.
· The requirements on reporting delay

In [6], the reporting delay for inter-RAT measurement for SON is specified as follows,

	The reporting delay is defined as the time between the identification of the strongest cell for SON until the UE starts to transmit its physical cell identity over the Uu interface.


If the restriction of ‘maxReportCells’ is removed, there may be more than one cell to be reported, and therefore the above definition of ‘…between the identification of the strongest cell for SON until…’ will be impacted directly.
2.3  Related test cases
In [6] A.8.5.2 and A.8.7.3, test cases for SON ANR cell search reporting in AWGN propagation conditions are provided. As the UE is configured with periodic reporting with the purpose ‘reportStrongestCellsForSON’, the no extra delay due to periodic reporting is needed in the test requirements. Purpose of the test case is described as,
	The purpose of this test is to verify that the UE makes correct reporting of the strongest UTRAN cell for SON automatic neighbour relations.


If the restriction of ‘maxReportCells’ is removed, UE is allowed to report more than one UTRAN cell for SON ANR instead of only one strongest UTRAN cell, and therefore the purpose of test case needs to be modified to verify that UE makes correct reporting of two or more strongest UTRAN cells instead of ‘the strongest UTRAN cell’.
On the other hand, the test parameters are used to structure a test to verify the E-UTRAN FDD - UTRAN FDD cell search requirements for identification of a new UTRA FDD cell for SON. If the restriction of ‘maxReportCells’ is removed, the number of candidate UTRA FDD cells in the test case may be better to be changed to two or more for verifying successful reporting of more than one UTRA FDD cell.
Thus the parameters in the related test cases will be impacted by the changing of ‘maxReportCells’.

3 Conclusion
According to the above analysis, it is proposed,

Proposal 1: Rel-9 UE measurement capability will not be impacted by the changing of ‘maxReportCells’.

Proposal 2: If RAN2 extends the maximum number of cells to be reported by UE for SON, the related core requirement and test cases in RAN4 specification shall be updated.
We also provided a draft LS reply to RAN2 in R4-111072.
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