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1. Introduction
In release 10, MDT measurement reporting (RRC measurement result with location information) is restricted to periodical and event A2 triggered reporting. This document shows benefits of performing MDT with triggers other than periodical or event A2, and proposes to remove this restriction so that location information can also be reported when other events (Ax, Bx) is configured in the UE.
2. Discussion
Motivation
During MDT study item period, prioritisation of identified use cases was clarified [1]. Due to limited timing, coverage optimisation use case was the focus of Rel-10 MDT. With this MDT mechanism, the main delivery of drive test, i.e., DL pilot plot (coverage map), coverage hole finding, are enabled in such that the resulted UE impact is minimised. UE complexity and battery consumption impact is minimised such that no measurements for MDT specific purpose was defined, i.e., MDT only covers those measurements that are already available for UE mobility and RRM. As a result, in Rel-10, reporting of UE’s location information is restricted only when “periodical DL pilot measurements” or “serving cell becomes worse that threshold (event A2)” is configured.
However, in the actual operator drive tests, operator is not only interested to the measurements related to coverage optimisation, but also to different kind of measurements that can be used to optimise overall network settings, e.g., measurements that show the actual handover occurrence in intra/ inter-RAT, measurements that show the relative coverage between pico cell and macro cell coverage in the HetNet environment, etc.. As indicated in [2],the main purpose of developing MDT is to automate the collection of various kinds of measurements in the UE together with location information. Only this way the need of rigorous manual drive test can be minimised. This purpose motivates the following issue to be considered in Rel-11:
Applicability of available location information to any event triggered measurement (e.g. Ax and Bx events) that will be considered relevant for MDT.
The following are some examples that would show how the operator would benefit from reporting various kind of measurements (other than periodical DL pilot measurement and event A2 triggered measurement), together with location information.
· [bookmark: _GoBack]MDT triggered by event A3 (Neighbour becomes offset better than PCell) or event A5 (PCell becomes worse than threshold1 and neighbour becomes better than threshold2) can give a knowledge about the detailed location of where the intra-LTE handover is triggered, i.e., effective LTE cell coverage compared to the neighbouring intra-LTE cell. In combination with MRO functionality where too early handover, too late handover and handover to wrong cell can be identified, this knowledge can be useful for optimising mobility parameters.
Event A3 can also be used to trigger inter-frequency UE load distribution/ balancing, and with MDT measurement reporting, the network would be able to understand the UE load distribution characteristics in different location and use this information, for example, to optimise frequency band usage. 
Another usage of event A3 usage is for CC management in carrier aggregation. MDT measurement reporting can be used to understand the geographical relative coverage between PCell and SCell.
· MDT triggered by event B1 (Inter RAT neighbour becomes better than threshold) or B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2) can give a knowledge where the inter-RAT handover is triggered, i.e., effective LTE cell coverage compared to neighbour cell from different RAT. In scenarios where LTE cell is deployed as hot-spot cell, this knowledge can be useful for optimising/ planning LTE area coverage.
· MDT triggered by event A4 (Neighbour becomes better than threshold) or A5 (PCell becomes worse than threshold1 and neighbour becomes better than threshold2) can give knowledge of effective pico cell coverage compared to the neighbouring macro cell in HetNet environment. For CA scenario 4 deployment, this MDT measurement reporting can be used to optimise planning of pico cell coverage so that optimum carrier aggregation between macro and pico cell can be realised.
Specification Impact
The resulting Rel-10 specification for  reporting available location information reporting turned out to be is quite simple (see Annex), that is by defining the reporting configuration includeLocationInfo IE as a conditional IE. As can be seen in the Annex, this IE can be potentially applied to all other configurable events. 
So from specification perspective, the change needed to remove the restriction is quite simple, i.e., removing the conditional presence of includeLocationInfo-r10 IE. With this removal, the UE behaviour will also become much simpler, since the UE does not need to check whether location information reporting configuration is set in when periodical or event A2 is configured. In other word, it would be more complex to add the restrictions of allowed triggering events rather than removing the restriction.
UE impact
From UE complexity and battery consumption point of view, nothing is changed/ impacted with this restriction removal. The UE is still only reporting (available) location information at measurements configured for mobility and/ or RRM.
From the above discussion, we think the benefit of removing location info reporting only when periodical reporting or event A2 is configured is clear and there is no significant impact towards the specification or UE complexity and battery consumption.
3. Summary and Proposal
The benefits of performing MDT with triggers other than periodical or event A2 was discussed, and impact of removing restriction of MDT measurement (i.e., location information reporting) only for event A2 was shown.
Proposal:
It is proposed to remove the conditional reporting of location information only for periodical reporting and event triggered A2, and to allow location information reporting to all other exising Ax, Bx event triggered measurements.
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Annex
Rel-10 specification where the location information reporting is restricted only when periodical or event A2 measurement is configured.
ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=				SEQUENCE {
	triggerType							CHOICE {
		event								SEQUENCE {
			eventId								CHOICE {
				eventA1								SEQUENCE {
					a1-Threshold						ThresholdEUTRA
				},
				eventA2								SEQUENCE {
					a2-Threshold						ThresholdEUTRA
				},
				eventA3								SEQUENCE {
					a3-Offset							INTEGER (-30..30),
					reportOnLeave						BOOLEAN
				},
				eventA4								SEQUENCE {
					a4-Threshold						ThresholdEUTRA
				},
				eventA5								SEQUENCE {
					a5-Threshold1						ThresholdEUTRA,
					a5-Threshold2						ThresholdEUTRA
				},
				...,
				eventA6-r10							SEQUENCE {
					a6-Offset-r10						INTEGER (-30..30),
					a6-ReportOnLeave-r10				BOOLEAN
				}
			},
			hysteresis							Hysteresis,
			timeToTrigger						TimeToTrigger
		},
		periodical								SEQUENCE {
			purpose									ENUMERATED {
														reportStrongestCells, reportCGI}
		}
	},
	triggerQuantity						ENUMERATED {rsrp, rsrq},
	reportQuantity						ENUMERATED {sameAsTriggerQuantity, both},
	maxReportCells						INTEGER (1..maxCellReport),
	reportInterval						ReportInterval,
	reportAmount						ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
	...,
	[[	si-RequestForHO-r9					ENUMERATED {setup}		OPTIONAL,	-- Cond reportCGI
		ue-RxTxTimeDiffPeriodical-r9		ENUMERATED {setup}		OPTIONAL	-- Need OR
	]],
	[[	includeLocationInfo-r10		 		ENUMERATED {true}		OPTIONAL,	-- Cond reportMDT
		reportAddNeighMeas-r10				ENUMERATED {setup}		OPTIONAL	-- Need OR
	]]
}

ThresholdEUTRA ::=					CHOICE{
	threshold-RSRP						RSRP-Range,
	threshold-RSRQ						RSRQ-Range
}

-- ASN1STOP

	Conditional presence
	Explanation

	reportMDT
	The field is optional, need OR, in case triggerType is set to eventA2 or periodical; otherwise the field is not present.
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