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1      Introduction
In the RAN#78 WID for UAV is agreed. The following is one of the objectives: 
· 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 handover and enhancements based on information such as location information, UE’s airborne status, flight path plan, etc.

This contribution discusses and proposes enhancements on identification of airborne status, UL and DL interference detection and mitigation method, and mobility enhancement for aerial UE.
2      Discussion
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Figure 1: Example of an aerial UE seeing multiple neigboring cells with high interference
Identification of airbone status

Based on the simulation and filed Trial results in TR36.777, it presents that the UAV’s mobility performance varied much dependent on its altitude. When the altitude of aerial UE is fairly low, network can treat it as normal terrestrial UE. Inversely, if the altitude is high, the network should configure it with a parameter (such as time-to-trigger, Q-Hyst) which is specifically applied to airborne status UE in order to enhance its mobility performance. So the airborne status information can help network with the parameter configuration. Also, In RAN1 contribution[1][2][3][4], it was mentioned that the UL signalling from aerial UE is a big interference to terrestrial UE, and power control of UL singling is a preferable solution to mitigate the UL signalling interference. Currently, the network conduct the UL signalling power control for the UE only based on its subscription based information (aerial UE or not aerial UE) regardless of UE’s altitude status. If aerial UE’s altitude is fairly low, there is no necessity for network to lower the power. Therefore, identification of air-borne is always required for network to configure aerial UE with appropriate parameters. A simple way to report the network with the aerial UE’s altitude status is using LocationInfo IE. In the last meeting, it was agreed that UE location information can be included in the measurement report for aerial UE based on the existing location information IE and reporting mechanisms. The following issue is the timing that aerial UE report its own LocationInfo. The network is preferable to acquire aerial UE’s LocationInfo when UE is ascending from the ground to the air, or descending from the air to ground. If the periodical type triggering of location Info reporting is used, there exists latency or mistaken timing for network to acquire aerial UE’s location. In this respect, event-type triggering for locationInfo reporting is necessary. 
Proposal1: Event type triggering of Location reporting is necessary for network to acquire aerial UE’s LocationInfo at proper timing. 

One noticeable characteristic when aerial UE ascending from the ground to the air or descending from the air to ground is the change number of detected neighbour cells. Therefore, the event type triggering of location reporting can be dependent on the number of detected neighbour cells. 
In current measurement triggering/reporting mechanism, for an event triggered measurement reporting, if a condition is fulfilled by one or more applicable cell, a measurement report is triggered [5]. This means that even if one applicable cell satisfies the condition, a measurement report is sent, This applies to all events that evaluate the quality of neighbour cell, e.g. event A3, A4, A5, A6.

In practice, for event-type triggering of measurement reporting, the network only needs to acquire location reporting when aerial UE is ascending from ground to the air (or inversely), so there is necessity to constrain the measurement reporting when one event is fulfilled by few cells. To address this issue, we consider introducing a new reporting trigger to allow MR to be sent when an event is triggered by a number of cells (i.e. numOfTriggeringCell, shown in ANNEX B). For instance, from the simulation results in TR 36.777 I.3.3, it can be observed that the almost all of the RSRPs of the neighbouring cells for terrestrial UE is lower than -100dBm. If the RSRP threshold for event A4 (the neighbour cells better than the absolute threshold) is set as -100 dBm, and the value for numOfTriggeringCell is set as 8, when aerial UE is in low-altitude status (e.g. on the ground), it is likely that the number of neighbouring cells triggered by event A4 is below the set value, so the Measurement Report will not be sent. On the other hand, when aerial UE is ascending from the ground to the air (e.g., AGL is above 15m in the simulation result in TR36.777 I.3.3), it is likely that the number of neighbouring cells triggered by event A4 is higher than the set value, and therefore the Measurement Report will be sent to the network. The network is able to know all the triggered cell information from cellsTriggeredList, and aerial UE’s altitude from LocationInfo. The network can decide this UE is airborne status UE or not based on its subscription information, the number of triggered neighbour cells satisfying event A4, and its altitude information. 

Proposal2: Introduce a new measurement triggering mechanism such that numOfTriggeringCell parameter is defined to indicate the number of cells that needs to satisfy the triggering condition of a certain event for a measurement report to be reported.

Proposal3: The network can decide a UE’s airborne status based on its subscription information, the number of triggered neighbour cells satisfying event A4, and its altitude information. 
Solution for UL and DL Interferene 

· Solution for mitigating UL interference 

Once the network identifies that the aerial UE is in airborne-status. Network can perform power control proposed in [3] to mitigate the UL interference. 
· Detection of DL interference
The simulation results in TR36.777 subclause J.2.2 presents that the airborne status UE has higher handover failure rate. High DL interference (as shown in Figure1) is considered as a key factor causing the deterioration of mobility performance. One noticeable characteristic for airborne status UE receiving severe DL interference is that the SINR of serving cell is bad and at the same time there are a number of detected neighbor cells with good RSRP. So we propose to use existing event A5 (PCell/PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2) with different triggering quantity for PCell/PSCell and neighbour cell. Here, the triggering quantity (threshold1) is set to RS-SINR, and triggering quantity (threshold2) is set as RS-RSRP. However, in current TS36.331, the triggerQuantity for PCell/PSCell and neighbour cell in event A5 cannot be independently set. An illustration of change request for this proposal is shown in ANNEX B. If the SINR of the PCell/PSCell is worse than threshold1, which implies that there are multiple neighbouring cells causing a DL interference to Arial UE in practice, and the RSRP of detected neighbouring cell(s) is better than the threshold2 then the measurement report can be sent to network. Wrt. the reporting of neighbouring cells, all the neighbouring cells with RSRP better than threshold2 can be reported. As an alternative, numOfTriggeringCell parameter may also be applied such that it regulates the number of neighbour cell satisfying a condition of RSRP better than threshold2 for a MR to be triggered. If the SINR of the PCell/PSCell is better than threshold1, which implies that even though there are multiple neighbouring cells with good signal quality, they do not cause a big interference to Arial UE. So the measurement report will not be triggered in the latter case.

Proposal 4: Enhance existing eventA5 (PCell/PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2) such that different trigger quantity for PCell/PSCell and for neighbour cell can be set. Trigger quantity for PCell/PSCell is set to SINR and for neighbour cell is set to RSRP. (CR is shown in ANNEX B). 

Additionally, the existing L1 measurement to measure interference, namely CSI-IM (Channel State Information – Interference Management) can be utilized to detect DL interference. Currently, CSI-IM is only used for L1 measurements purposes and not reported as RRM measurements. For UAV scenario, especially to identify interference from neighbouring cells, it would be beneficial to define a new RRM event to report the measurement on CSI-IM resources if the interference value on that CSI-IM resources is higher than a certain threshold. This can be realized as a new event C3, i.e., Event C3: CSI-IM resource becomes better than absolute threshold. Therefore, depending on the subject measured by CSI-IM (i.e., interference from the total neighbouring cells or from each cell in the concerning carrier frequency), the interference condition from neighbouring cells can be known/detected by the serving eNB. 

Proposal 5: Define a new event C3 (CSI-IM resource becomes better than absolute threshold).

· Solution for mitigating DL interference 

Once the network identifies that the aerial UE suffers severe DL interference by using the method proposed above, the CoMP/ICIC/eICIC/FeICIC mentioned in [6] can be solutions to mitigate the DL interference. 
Enhancement of mobility performance 
Generally, the mobility performance of aerial UE can be enhanced by mitigating the DL interference with the interference detecting method proposed above and DL power control by eNB. Also, with the adjustment of mobility parameters such as time-to-trigger, Q-hyst is considered effective for mobility enhancement. For mobility parameter configuration, not only the aerial UE speed but also the aerial UE’s altitude should be taken into account. For instance, for aerial UE with medium speed but in high altitude status, network can configure this UE with lower time-to-trigger value compared with terrestrial UE with medium speed to make the mobility more smoothly. 

Proposal 6: altitude information should be taken into account for mobility parameters (i.e. time-to-trigger, Q-hyst) configuration.

3      Conclusion 
In this paper, we attempted to address the open issues (detection of airborne status of UE, detection and mitigation of UL and DL interference and mobility enhancement. Consequently, the followings are observed and proposed.

Proposal1: Event type triggering of Location reporting is necessary for network to acquire aerial UE’s LocationInfo at proper timing. 

Proposal2: Introduce a new measurement triggering mechanism such that numOfTriggeringCell parameter is defined to indicate the number of cells that needs to satisfy the triggering condition of a certain event for a measurement report to be reported.

Proposal3: The network can decide a UE’s airborne status based on its subscription information, the number of triggered neighbour cells satisfying event A4, and its altitude information. 

Proposal 4: Enhance existing eventA5 (PCell/PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2) such that different trigger quantity for PCell/PSCell and for neighbour cell can be set. Trigger quantity for PCell/PSCell is set to SINR and for neighbour cell is set to RSRP. (CR is shown in ANNEX B).

Proposal 5: Define a new event C3 (CSI-IM resource becomes better than absolute threshold).

Proposal 6: altitude information should be taken into account for mobility parameters (i.e. time-to-trigger, Q-hyst) configuration.
4      Reference

[1] R1-1720054: "On Interference Mitigation schemes for UL", Intel, RAN1#91, November 2017.
[2] R1-1720570: "Potential enhancements on UL interference mitigation based on power control", ZTE, Sanechips, RAN1#91, November 2017.
[3] R1-1720784: "Views on issues and solutions in uplink", NTT DOCOMO, RAN1#91, November 2017.
[4] R1-1720860: "On UL Interference Mitigation", Ericsson, RAN1#91, November 2017.
[5]TS36.331

[6] R1-1721197: "Downlink interference mitigation for aerial vehicles", Nokia, Nokia Shanghai Bell, RAN1#91, November-December 2017
ANNEX 

Annex A: Define a new triggering parameter of numOfTriggeringCell
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





},





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




}




},




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


]],


[[
numberOfTriggeringCell-r15


INTEGER (2..maxCellReport)
OPTIONAL,
-- Need ON



aX-ReportOnLeave-r15



BOOLEAN





OPTIONAL
-- Cond a4a5


]]

}

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

	ReportConfigEUTRA field descriptions

	a3-Offset/ a6-Offset/ c2-Offset

Offset value to be used in EUTRA measurement report triggering condition for event a3/ a6/ c2. The actual value is field value * 0.5 dB.

	alternativeTimeToTrigger

Indicates the time to trigger applicable for cells specified in altTTT-CellsToAddModList of the associated measurement object, if configured

	aN-ThresholdM/ cN-ThresholdM

Threshold to be used in EUTRA measurement report triggering condition for event number aN/ cN. If multiple thresholds are defined for event number aN/ cN, the thresholds are differentiated by M. E-UTRAN configures aN-Threshold1 only for events A1, A2, A4, A5 and a5-Threshold2 only for event A5.

	c1-ReportOnLeave/ c2-ReportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a CSI-RS resource in csi-RS-TriggeredList, as specified in 5.5.4.1.

	c2-RefCSI-RS

Identity of the CSI-RS resource from the measCSI-RS-ToAddModList of the associated measObject, to be used as the reference CSI-RS resource in EUTRA measurement report triggering condition for event c2.

	channelOccupancyThreshold
RSSI threshold which is used for channel occupancy evaluation.

	eventId

Choice of E‑UTRA event triggered reporting criteria. EUTRAN may set this field to eventC1 or eventC2 only if measDS-Config is configured in the associated measObject with one or more CSI-RS resources. The eventC1 and eventC2 are not applicable for the eventId if RS-SINR is configured as triggerQuantity or reportQuantity.

	includeMultiBandInfo
If this field is present, the UE shall acquire and include multi band information in the measurement report.

	maxReportCells

Max number of cells, excluding the serving cell, to include in the measurement report concerning CRS, and max number of CSI-RS resources to include in the measurement report concerning CSI-RS.

	measRSSI-ReportConfig
If this field is present, the UE shall perform measurement reporting for RSSI and channel occupancy and ignore the triggerQuantity, reportQuantity and maxReportCells fields. E-UTRAN only sets this field to true when setting triggerType to periodical and purpose to reportStrongestCells.

	numberOfTriggeringCell
If the entering or leaving condition is fulfilled for the number of cells indicated by this field, measurement reporting is triggerd. This field is set only for the events where the condition is judged by comparing the serving cell and the neighbor cell, i.e. eventA3, eventA5 and eventA6. The value of this field shal be smaller than the one of maxReportCells.

	reportAmount
Number of measurement reports applicable for triggerType event as well as for triggerType periodical. In case purpose is set to reportCGI or reportSSTD-Meas is set to true, only value 1 applies.

	reportCRS-Meas
Inidicates that UE shall include rsrp, rsrq together with csi-rsrp in the measurement report, if possible.

	reportOnLeave/ a6-ReportOnLeave/aX-ReportOnLeave
Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	reportQuantity
The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report. The value rsrpANDsinr and rsrqANDsinr mean that both rsrp and rs-sinr quantities, and both rsrq and rs-sinr quantities are to be included respectively in the measurement report. The value all means that rsrp, rsrq and rs-sinr are to be included in the measurement report. In case triggerQuantityCSI-RS is included, only value sameAsTriggerQuantity applies. If reportQuantity-v1310 is configured, the UE only considers this extension (and ignores reportQuantity i.e. without suffix).

	reportSSTD-Meas
If this field is set to true, the UE shall measure SSTD between the PCell and the PSCell as specified in TS 36.214 [48] and ignore the triggerQuantity, reportQuantity and maxReportCells fields. E-UTRAN only sets this field to true when setting triggerType to periodical and purpose to reportStrongestCells.

	reportStrongestCSI-RSs
Indicates that periodical CSI-RS measurement report is performed. EUTRAN configures value TRUE only if measDS-Config is configured in the associated measObject with one or more CSI-RS resources.

	si-RequestForHO

The field applies to the reportCGI functionality, and when the field is included, the UE is allowed to use autonomous gaps in acquiring system information from the neighbour cell, applies a different value for T321, and includes different fields in the measurement report.

	ThresholdEUTRA

For RSRP: RSRP based threshold for event evaluation. The actual value is field value – 140 dBm.

For RSRQ: RSRQ based threshold for event evaluation. The actual value is (field value – 40)/2 dB. 

For RS-SINR: RS-SINR based threshold for event evaluation. The actual value is (field value -46)/2 dB.
For CSI-RSRP: CSI-RSRP based threshold for event evaluation. The actual value is field value – 140 dBm.

EUTRAN configures the same threshold quantity for all the thresholds of an event.

	timeToTrigger

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

	triggerQuantity

The quantity used to evaluate the triggering condition for the event concerning CRS. EUTRAN sets the value according to the quantity of the ThresholdEUTRA for this event. The values rsrp, rsrq and sinr correspond to Reference Signal Received Power (RSRP), Reference Signal Received Quality (RSRQ) and Reference Signal Signal to Noise and Interference Ratio (RS-SINR), see TS 36.214 [48]. If triggerQuantity-v1310 is configured, the UE only considers this extension (and ignores triggerQuantity i.e. without suffix).

	triggerQuantityCSI-RS
The quantity used to evaluate the triggering condition for the event concerning CSI-RS. The value TRUE corresponds to CSI Reference Signal Received Power (CSI-RSRP), see TS 36.214 [48]. E-UTRAN configures value TRUE if and only if the measurement reporting event concerns CSI-RS.

	ue-RxTxTimeDiffPeriodical
If this field is present, the UE shall perform UE Rx-Tx time difference measurement reporting and ignore the fields triggerQuantity, reportQuantity and maxReportCells. If the field is present, the only applicable values for the corresponding triggerType and purpose are periodical and reportStrongestCells respectively.

	ue-RxTxTimeDiffPeriodicalTDD
If this field is set to TRUE, the UE shall perform UE Rx-Tx time difference measurement reporting according to EUTRAN TDD UE Rx-Tx time difference report mapping in TS 36.133 [16]. If the field is configured, the ue-RxTxTimeDiffPeriodical shall be configured. The field is applicable for TDD only.

	usePSCell

If this field is set to TRUE the UE shall use the PSCell instead of the PCell. E-UTRAN configures value TRUE only for events A3 and A5, see 5.5.4.4 and 5.5.4.6.

	useT312
If value TRUE is configured, the UE shall use the timer T312 with the value t312 as specified in the corresponding measObject. If the corresponding measObject does not include the timer T312 then the timer T312 is considered as not configured. E-UTRAN configures value TRUE only if triggerType is set to event.

	useWhiteCellList
Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1. E-UTRAN does not configure the field for events A1, A2, C1 and C2.

	ul-DelayConfig

If the field is present, E-UTRAN configures UL PDCP Packet Delay per QCI measurement and the UE shall ignore the fields triggerQuantity and maxReportCells. The applicable values for the corresponding triggerType and reportInterval are periodical and (one of the) ms1024, ms2048, ms5120 or ms10240 respectively.The reportInterval indicates the periodicity for performing and reporting of UL PDCP Delay per QCI measurement as specified in TS 36.314 [71].


	Conditional presence
	Explanation

	a4a5
	This field is optional, need OR, in case eventId is set to eventA4 or eventA5; otherwise, this field is not present and the UE shall delete any existing value of this field.

	reportCGI
	The field is optional, need OR, in case purpose is included and set to reportCGI; otherwise the field is not present and the UE shall delete any existing value for this field.


Annex B: Enhancements to Event A5
ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting event. The E‑UTRA measurement reporting events concerning CRS are labelled AN with N equal to 1, 2 and so on.

Event A1:
Serving becomes better than absolute threshold;

Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than PCell/ PSCell;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
PCell/ PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2;

Event A6:
Neighbour becomes amount of offset better than SCell.
The E‑UTRA measurement reporting events concerning CSI-RS are labelled CN with N equal to 1 and 2.

Event C1:
CSI-RS resource becomes better than absolute threshold;
Event C2:
CSI-RS resource becomes amount of offset better than reference CSI-RS resource.

The E-UTRA measurement reporting events concerning CBR are labelled VN with N equal to 1 and 2.

Event V1:
CBR becomes larger than absolute threshold;

Event V2:
CBR becomes smaller than absolute threshold.
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





},





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


]],


[[
a5-DiffTriggerQuantity-r15


CHOICE {




release







NULL,



setup







SEQUENCE {





a5-Threshold1-r15




CHOICE {






rsrp-r15






RSRP-Range,






rsrq-r15






RSRQ-Range,






rs-sinr-r15






RS-SINR-Range-r13






},





a5-Threshold2-r15




CHOICE {






rsrp-r15






RSRP-Range,






rsrq-r15






RSRQ-Range,






rs-sinr-r15






RS-SINR-Range-r13






}



}


}















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

	ReportConfigEUTRA field descriptions

	a3-Offset/ a6-Offset/ c2-Offset

Offset value to be used in EUTRA measurement report triggering condition for event a3/ a6/ c2. The actual value is field value * 0.5 dB.

	a5-DiffTriggerQuantity
This field indicates different trigger quantity for a5-Threshold1 and a5-Threshold2 in case of the event A5.

	alternativeTimeToTrigger

Indicates the time to trigger applicable for cells specified in altTTT-CellsToAddModList of the associated measurement object, if configured

	aN-ThresholdM/ cN-ThresholdM

Threshold to be used in EUTRA measurement report triggering condition for event number aN/ cN. If multiple thresholds are defined for event number aN/ cN, the thresholds are differentiated by M. E-UTRAN configures aN-Threshold1 only for events A1, A2, A4, A5 and a5-Threshold2 only for event A5.

	c1-ReportOnLeave/ c2-ReportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a CSI-RS resource in csi-RS-TriggeredList, as specified in 5.5.4.1.

	c2-RefCSI-RS

Identity of the CSI-RS resource from the measCSI-RS-ToAddModList of the associated measObject, to be used as the reference CSI-RS resource in EUTRA measurement report triggering condition for event c2.

	channelOccupancyThreshold

RSSI threshold which is used for channel occupancy evaluation.

	eventId

Choice of E‑UTRA event triggered reporting criteria. EUTRAN may set this field to eventC1 or eventC2 only if measDS-Config is configured in the associated measObject with one or more CSI-RS resources. The eventC1 and eventC2 are not applicable for the eventId if RS-SINR is configured as triggerQuantity or reportQuantity.

	includeMultiBandInfo
If this field is present, the UE shall acquire and include multi band information in the measurement report.

	maxReportCells

Max number of cells, excluding the serving cell, to include in the measurement report concerning CRS, and max number of CSI-RS resources to include in the measurement report concerning CSI-RS.

	measRSSI-ReportConfig
If this field is present, the UE shall perform measurement reporting for RSSI and channel occupancy and ignore the triggerQuantity, reportQuantity and maxReportCells fields. E-UTRAN only sets this field to true when setting triggerType to periodical and purpose to reportStrongestCells.

	reportAmount

Number of measurement reports applicable for triggerType event as well as for triggerType periodical. In case purpose is set to reportCGI or reportSSTD-Meas is set to true, only value 1 applies.

	reportCRS-Meas
Inidicates that UE shall include rsrp, rsrq together with csi-rsrp in the measurement report, if possible.

	reportOnLeave/ a6-ReportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	reportQuantity
The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report. The value rsrpANDsinr and rsrqANDsinr mean that both rsrp and rs-sinr quantities, and both rsrq and rs-sinr quantities are to be included respectively in the measurement report. The value all means that rsrp, rsrq and rs-sinr are to be included in the measurement report. In case triggerQuantityCSI-RS is included, only value sameAsTriggerQuantity applies. If reportQuantity-v1310 is configured, the UE only considers this extension (and ignores reportQuantity i.e. without suffix).

	reportSSTD-Meas
If this field is set to true, the UE shall measure SSTD between the PCell and the PSCell as specified in TS 36.214 [48] and ignore the triggerQuantity, reportQuantity and maxReportCells fields. E-UTRAN only sets this field to true when setting triggerType to periodical and purpose to reportStrongestCells.

	reportStrongestCSI-RSs
Indicates that periodical CSI-RS measurement report is performed. EUTRAN configures value TRUE only if measDS-Config is configured in the associated measObject with one or more CSI-RS resources.

	si-RequestForHO

The field applies to the reportCGI functionality, and when the field is included, the UE is allowed to use autonomous gaps in acquiring system information from the neighbour cell, applies a different value for T321, and includes different fields in the measurement report.

	ThresholdEUTRA

For RSRP: RSRP based threshold for event evaluation. The actual value is field value – 140 dBm.

For RSRQ: RSRQ based threshold for event evaluation. The actual value is (field value – 40)/2 dB. 

For RS-SINR: RS-SINR based threshold for event evaluation. The actual value is (field value -46)/2 dB.
For CSI-RSRP: CSI-RSRP based threshold for event evaluation. The actual value is field value – 140 dBm.

EUTRAN configures the same threshold quantity for all the thresholds of an event.
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