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1      Introduction
· Specify enhancements to support improved mobility performance and interference detection in the following areas [RAN2]:
· Enhancements to existing measurement reporting mechanisms such as definition of new events, enhanced triggering conditions, mechanisms to control the amount of measurement reporting.
· Enhancements to mobility for Aerial UEs such as conditional HO and enhancements based on information such as location information, UE’s airborne status, flight path plan, etc.
· Specify enhancements to support indication of UE’s airborne status and indication of the UE’s support of UAV related functions in LTE network e.g. UE radio capability [RAN2]
· Signaling support for subscription based identification [RAN2 lead, RAN3]
· Specify S1/X2 signalling to support subscription based aerial UE identification
· Specify UL power control enhancements in the following areas [RAN1, RAN2]
· UE specific fractional pathloss compensation factor
· Extending the supported range of UE specific P0 parameter
In this contribution, we would like to propose the new events to enhance triggering condition for interference detection. 
2      Discussion
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Figure 1: Example of an aerial UE seeing multiple neigboring cells with high interference
It has been seen that Aerial UE sees more neighbouring cells with stronger interference at some elevation than a ground UE due to more line of sight. Therefore, T310 timer may starts even before the measurement event is triggered. In order for the network to perform interference control, the network will need to know which neighbouring cells are interfering the Aerial UE. Current measurement event can only trigger per neighbouring cell which cannot directly address the interference problem caused by multiple cells. 
New measurement event

One of the scope of the WI is to detect interference from multiple cells. For DL interference detection, the most direct way is to introduce an event with sum of N neighbouring cells as an event trigger quantity. When the UE sends measurement report to the network including individual cells signal, the network can then perform interference control. 
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Figure 2: UE trace from 7 strongest neigbouring cells and serving cell
Figure 2 shows a 160km/h aerial UE with 100m elevation trace of 7 strongest neighbouring cells. As you can see, the interference is very strong and T310 is triggered and hence the UE is facing RLF before the legacy measurement event triggered. One other advantage of this new event is that the UE may send the measurement report to the network when high interference is detected to avoid RLF. When the network receives the measurement report, then it can handover the UE and apply interference control such as eICIC to improve the handover performance. The example of the event is shown below:  
Event A7 (Sum of N neighbour cells become better than threshold)

The UE shall:

1>
consider the entering condition for this event to be satisfied when condition A7-1, as specified below, is fulfilled;

1>
consider the leaving condition for this event to be satisfied when condition A7-2, as specified below, is fulfilled;

Inequality A7-1 (Entering condition)
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Inequality A7-2 (Leaving condition)
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The variables in the formula are defined as follows:

Mn is sum of the measurement result of the N strongest neighbouring cell, not taking into account any offsets. N is the number of cells parameter for this event.
Ofn is the frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within measObjectEUTRA corresponding to the frequency of the neighbour cell).
Ocn is the cell specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectEUTRA corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. a7-Threshold as defined within reportConfigEUTRA for this event).

Mn is expressed in dBm in case of RSRP
Ofn, Ocn, Hys are expressed in dB.

Thresh is expressed in the same unit as Mn.
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





},




eventA7-r16






SEQUENCE {






a7-Threshold-r16




ThresholdEUTRA,






a7-numOfCells-r16




INTEGER (1..10)





},





eventC1-r12






SEQUENCE {






c1-Threshold-r12




ThresholdEUTRA-v1250,






c1-ReportOnLeave-r12



BOOLEAN




},





eventC2-r12






SEQUENCE {





c2-RefCSI-RS-r12




MeasCSI-RS-Id-r12,






c2-Offset-r12





INTEGER (-30..30),






c2-ReportOnLeave-r12



BOOLEAN




},





eventV1-r14






SEQUENCE {






v1-Threshold-r14




SL-CBR-r14




},





eventV2-r14






SEQUENCE {






v2-Threshold-r14




SL-CBR-r14




}




},




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,
-- Need OR



reportAddNeighMeas-r10



ENUMERATED {setup}

OPTIONAL
-- Need OR


]],


[[
alternativeTimeToTrigger-r12

CHOICE {




release







NULL,




setup







TimeToTrigger



}












OPTIONAL,
-- Need ON



useT312-r12






BOOLEAN


OPTIONAL,
-- Need ON



usePSCell-r12





BOOLEAN


OPTIONAL, 
-- Need ON



aN-Threshold1-v1250




RSRQ-RangeConfig-r12

OPTIONAL, 
-- Need ON



a5-Threshold2-v1250




RSRQ-RangeConfig-r12

OPTIONAL, 
-- Need ON



reportStrongestCSI-RSs-r12


BOOLEAN


OPTIONAL,
-- Need ON


reportCRS-Meas-r12




BOOLEAN


OPTIONAL,
-- Need ON


triggerQuantityCSI-RS-r12


BOOLEAN


OPTIONAL

-- Need ON

]],


[[
reportSSTD-Meas-r13




BOOLEAN


OPTIONAL,

-- Need ON



rs-sinr-Config-r13




CHOICE {



release







NULL,



setup







SEQUENCE {





triggerQuantity-v1310



ENUMERATED {sinr}

OPTIONAL,
-- Need ON





aN-Threshold1-r13




RS-SINR-Range-r13

OPTIONAL, 
-- Need ON





a5-Threshold2-r13




RS-SINR-Range-r13

OPTIONAL, 
-- Need ON





reportQuantity-v1310



ENUMERATED {rsrpANDsinr, rsrqANDsinr, all}




}



}















OPTIONAL,
-- Need ON



useWhiteCellList-r13



BOOLEAN





OPTIONAL,
-- Need ON



measRSSI-ReportConfig-r13


MeasRSSI-ReportConfig-r13
OPTIONAL,
-- Need ON



includeMultiBandInfo-r13


ENUMERATED {true}


OPTIONAL,
-- Cond reportCGI



ul-DelayConfig-r13




UL-DelayConfig-r13


OPTIONAL
-- Need ON


]],


[[
ue-RxTxTimeDiffPeriodicalTDD-r13
BOOLEAN





OPTIONAL
-- Need ON


]],


[[




purpose-v1430


ENUMERATED {reportLocation, sidelink, spare2, spare1}


















OPTIONAL
-- Need ON


]]

}

RSRQ-RangeConfig-r12 ::=


CHOICE {


release







NULL,


setup







RSRQ-Range-v1250

}

ThresholdEUTRA ::=




CHOICE{


threshold-RSRP





RSRP-Range,


threshold-RSRQ





RSRQ-Range

}
ThresholdEUTRA-v1250 ::=


CSI-RSRP-Range-r12
MeasRSSI-ReportConfig-r13 ::=
SEQUENCE {


channelOccupancyThreshold-r13


RSSI-Range-r13



OPTIONAL
-- Need OR

}

-- ASN1STOP

Proposal 1: Introduce new measurement event to trigger measurement report when the sum of the neighbouring cells signal above a threshold.
3      Conclusion 
Proposal 1: Introduce new measurement event to trigger measurement report when the sum of the neighbouring cells signal above a threshold.
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