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1. Introduction
Since both periodic reporting and Event A2 triggered reporting are applied to Immediate MDT, the measurement result (including UE location information) collected periodically or at Event A2 is transferred to NW. In previous meeting, serveral companies proposed that other Events should be used for Immediate MDT in order to investigate coverage hole and handover performance. This paper briefly discusses if the enhancement is useful for Rel-11 immediate MDT. Furthermore, the specification impact will be also introduced.
2. Discussion
For Immediate MDT, The existing reporting mechanism is mostly reused, and then the difference between Immediate reporting and normal reporting is that UE location information is additionally included in measurement result for MDT purpose. Therefore, the main argument on this issue is whether UE location information is really required even for the other events. 
Location is one of the important information collected for MDT. In Rel-10, RAN2 agreed a best effort approach. In other words, if GNSS location is valid, UE can report the GNSS location together with its measurement result. Otherwise, UE location is estimated with RF fingerprint reported by UE configured for immediate MDT. Since RF fingerprint is a set of neighbouring cell measurements, there is nothing to be additionally included in the measurement result. Furthermore, in RAN2#72bis Dublin meeting, RAN2 agreed that the validity check for GNSS location leaves to UE implementation. Then if GNSS location is reported, UE should send GNSS time together. 
Earlier than the discussion on considering other events for MDT purpose, it is needed to consider whether the periodic reporting for Immediate MDT can cover other event. In other words, we have to check if other Events can be identified with the periodic reporting. Fig 1 (a) and (b) show the cases to trigger Event A1 while periodic reporting for Immediate MDT is running. As shown in Fig 1 (a), the periodic reporting can be configured with short Report Interval. With measurement results at periodic report #12 or #13, it could be assumed that Event A1 occurs between periodic report #12 and #13. If a valid GNSS location is reported at periodic report #12 and/or #13, it could be also used to estimate UE location where Event A1 occurs. The accuracy on Event A1 estimation would depend on Report Interval. Consequently, in the case that the periodic reporting is configured with short Report Interval, it would result in no significant gain to extend the event-triggered reporting for Immeidate MDT into other events.
On the other hand, it is hard to estimate Event A1 by using the periodic reporting with long Report Interval as shown in Fig 1 (b). Since Report Interval is too long, the accuracy would be quite low. Unfortunately, if the periodic reporting for MDT is not configured, it is impossible to investigate where Event A1 occurs as shown in Fig 1 (c). 
Observation 1: Location information of the periodic reporting for Immediate MDT can be used to estimate where the existing Events occur. The accuracy on the estimation depends on Report Interval of immediate MDT. 
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Fig 1. Event A1 estimation by using the periodic immiedate reporting.
Even though other events are applied to event-triggered reporting for Immediate MDT, we can see that there would be no change in the specification aspect. As shown in Annex, for Rel-10 MDT, RAN2 defined several IEs in the reporting configuration, IE ReportConfigEUTRA and measurement report, IE MeasResults. Therefore, we can allow configuration of includeLocationInfo for all events without additional specification change. Also, IE locationInfo can be included in MeasurementReport message even for other events. However, currently, for both periodic and Event A2 only, IE includeLocationInfo can be set to 'TRUE' according to stage-2 agreement. 
Observation 2: There is no impact in the specification change aspect even though other events are applied to event-triggered reporting for Immediate MDT.

From above two observations, it is realized that there is a limit to estimate where the existing Events occur by using the periodic reporting for Immediate MDT. Furthermore, since the additional specification impact is not expected, it could be proposed to allow to configure IE includeLocationInfo even for other events. Only the impact is that more/better information (i.e. location information) is provided to eNB. 

Proposal: Other than Event A2, other Events are applicable for Rel-11 immediate MDT.
3. Conclusion
We would like to propose that:
Proposal: Other than Event A2, other Events are applicable for Rel-11 immediate MDT.
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5. Annex
IE ReportConfigEUTRA and IE MeasResults defined in TS36.331 are as below:
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

MeasResults information element
-- ASN1START

MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultPCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},


measResultNeighCells



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


...,


[[
measResultForECID-r9



MeasResultForECID-r9


OPTIONAL


]],


[[
locationInfo-r10




LocationInfo-r10



OPTIONAL,


measResultServFreqList-r10


MeasResultServFreqList-r10

OPTIONAL


]]
}

MeasResultListEUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA 

MeasResultEUTRA ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResult






SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9



OPTIONAL



]]


}

}

MeasResultServFreqList-r10 ::=
SEQUENCE (SIZE (1..maxServCell-r10)) OF MeasResultServFreq-r10
MeasResultServFreq-r10 ::=


SEQUENCE {


servFreqId-r10





ServCellIndex-r10,


measResultSCell-r10




SEQUENCE {



rsrpResultSCell-r10




RSRP-Range,



rsrqResultSCell-r10




RSRQ-Range


}














OPTIONAL,


measResultBestNeighCell-r10


SEQUENCE {



physCellId-r10





PhysCellId,



rsrpResultNCell-r10




RSRP-Range,



rsrqResultNCell-r10




RSRQ-Range


}














OPTIONAL,


...

}

MeasResultListUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultUTRA 

MeasResultUTRA ::=
SEQUENCE {


physCellId






CHOICE {



fdd








PhysCellIdUTRA-FDD,



tdd








PhysCellIdUTRA-TDD


},


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdUTRA,



locationAreaCode




BIT STRING (SIZE (16))


OPTIONAL,



routingAreaCode





BIT STRING (SIZE (8))


OPTIONAL,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResult






SEQUENCE {



utra-RSCP






INTEGER (-5..91)



OPTIONAL,



utra-EcN0






INTEGER (0..49)




OPTIONAL,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9



OPTIONAL



]]


}

}

MeasResultListGERAN ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultGERAN 

MeasResultGERAN ::=
SEQUENCE {


carrierFreq






CarrierFreqGERAN,


physCellId






PhysCellIdGERAN,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdGERAN,



routingAreaCode





BIT STRING (SIZE (8))


OPTIONAL


}


 














OPTIONAL,


measResult






SEQUENCE {



rssi







INTEGER (0..63),



...


}

}

MeasResultsCDMA2000 ::=



SEQUENCE {


preRegistrationStatusHRPD


BOOLEAN,


measResultListCDMA2000



MeasResultListCDMA2000

}

MeasResultListCDMA2000 ::=


SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultCDMA2000

MeasResultCDMA2000 ::=
SEQUENCE {


physCellId






PhysCellIdCDMA2000,


cgi-Info






CellGlobalIdCDMA2000

 

OPTIONAL,


measResult






SEQUENCE {



pilotPnPhase





INTEGER
(0..32767)



OPTIONAL,



pilotStrength





INTEGER (0..63),



...


}

}

MeasResultForECID-r9 ::=

SEQUENCE {


ue-RxTxTimeDiffResult-r9



INTEGER (0..4095),


currentSFN-r9






BIT STRING (SIZE (10))

}

PLMN-IdentityList2 ::=



SEQUENCE (SIZE (1..5)) OF PLMN-Identity

AdditionalSI-Info-r9 ::=


SEQUENCE {


csg-MemberStatus-r9



ENUMERATED {member}



OPTIONAL,


csg-Identity-r9





CSG-Identity





OPTIONAL

}

-- ASN1STOP
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