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1	Introduction
This contribution focuses on resolving leftover issues on enhancement to measurement reports in NR UAV. 
2	Discussion 
2.1	Issue of Altitude Range with Both Upper and Lower Bounds
We have agreed to introduce AxHy event to configure altitude-based reporting configuration. While, AxHy event can only support either altitude range with lower bound (AxH1) or altitude range with upper bound (AxH2), but not the altitude range with both upper and lower bounds. 
We illustrate two representative cases in Figure 1(a) and Figure 1(b), respectively, to emphasize the lack of efficient configuration method for altitude range with both upper and lower bounds. 
In case 1 (Figure 1(a)), NW configures:
· AxH1 event with h1-Threshold A and Ax threshold A, associated with measId A
· AxH1 event with h1-Threshold B and Ax threshold B, associated with measId B
with the intention of configuring Ax threshold A for range 1, and Ax threshold B for range 2, respectively. 
Note that the range 1 is upper bounded by h1-Threshold B and lower bounded by h1-Threshold A, and range 2 is lower bounded by h1-Threshold B without upper bound. In case 1, the problem is that UE in range 2 may also satisfy the entering conditions of the AxH1 event associated with measId A, and there is no efficient way to disable the corresponding measurement report with measId A in range 2, unless NW reconfigures the corresponding configurations. Thus, the original intention of NW, i.e., configuring Ax threshold A for range 1, cannot be acheived in this case.
In case 2 (Figure 1(b)), NW configures:
· AxH1 event with h1-Threshold A and Ax threshold A associated with measId A;
· AxH2 event with h2-Threshold B and Ax threshold A associated with measId B;
with the intention of configuring Ax threshold A for range 1. 
However, UE in range 2 may also satisfy entering conditions of AxH1 event associated with measId A, and UE in range 3 may also satisfy entering conditions of AxH2 event associated with measId B. Thus, the Ax threshold A is applied to the all the altitude ranges, i.e., ranges 1, 2, and 3, and there is no efficient way to disable measurement report with measId A in range 2, and measurement report with measId B in range 3. Thus, the original intention of NW, i.e., configuring Ax threshold A for range 1, cannot be achieved in this case.
Observation 1: It seems inefficient in supporting the altitude range with both upper and lower bounds with the newly defined AxHy events alone.



Figure 1. Illustrations of applicable altitude ranges for AxHy events.
To deal with the issue mentioned above, RAN2 should firstly clarify whether the altitude range with both upper and lower bounds should be supported inclusively, for the altitude-based reporting configuration.
Proposal 1: RAN2 should clarify whether the altitude range with both upper and lower bounds should be supported for altitude-based reporting configuration.
If RAN2 confirms that the altitude range with both upper and lower bounds should be supported for altitude-based reporting configuration, we propose to consider associating AxHy event and Hz event with a single measId, to support altitude range with both upper and lower bounds, where Hy and Hz can be either H1 or H2 but should be mutually different, which is illustrated in Figure 1(c). 
As illustrated in Figure 1(c), NW configures:
· AxH1 event with h1-Threshold A and Ax threshold A, associated with measId A
· H2 event with h2-Threshold A, associated with measId A
with the intention of configuring Ax threshold A for range 1. Here, since AxH1 and H2 events are both associated with measId A, the measurement report with measId A is triggered when all the entering conditions of AxH1 and H2 events are fulfilled simultaneously, thereby disabling the measurement report with measId A in other ranges. Also, the combination of AxHy and Hz events can be AxH2 and H1 events, for the same purpose.
Regarding how to implement the signalling of associating two events to one measId, as a way to minimize the spec changes, we propose to consider introducing a new relatedMeasId field within reporting configuration without any other spec changes, whereby the measId indicated by relatedMeasId is associated with one more event configured in the reporting configurion that includes the relatedMeasId field, in addition to the event of reportConfig configured in MeasIdToAddMod. As illustrated in Figure 2, measId 1 is associated with two events, i.e., AxH1 event in reportConfig 1 and H2 event in reportConfig 2, where the second association is configured via relatedMeasId field in reportConfig 2.   


Figure 2. Illustration of the configuration for measId associated with both AxHy and Hz events
Proposal 2: Altitude range with both upper and lower bounds can be supported by associating AxHy and Hz events, i.e., AxH1 and H2, or AxH2 and H1, to a single measId. 
2.2	Issues of Altitude-based SSB-ToMeasure  
In the latest running RRC CR, altitude-based SSB-ToMeasure is implemented as follows:
SSB-ToMeasureAltitudeBasedList-r18 ::= SEQUENCE (SIZE (1..maxNrofAltitudeRanges-r18)) OF SSB-ToMeasureAltitudeBased-r18

SSB-ToMeasureAltitudeBased-r18 ::=     SEQUENCE {
   altitudeRange-r18     SEQUENCE {
      altitudeMin-r18       Altitude-r18   OPTIONAL,  -- Need S
      altitudeMax-r18       Altitude-r18   OPTIONAL,  -- Need S
      altitudeHyst-r18      HysteresisAltitude-r18     OPTIONAL  -- Need S
   },
   ssb-ToMeasure-r18   SSB-ToMeasure
}

ssb-ToMeasureAltitudeBasedList
List of altitude-dependent ssb-ToMeasure. The UE applies ssb-ToMeasure-r18 when the UE is withing the corresponding altitude range indicated by altitudeRange and ignores ssb-ToMeasure (without suffix). For each altitude range, altitudeMin indicates the minimum altitude in meters, altitudeMax indicates the maximum altitude in meters relative to sea level, and if included, altitudeHyst indicates hysteresis in meters for determination of the altitude range. I.e., when altitudeHyst is configured for an altitude range, the UE considers itself to have entered the range if (altitudeMin + altitudeHyst) ≤ UE altitude ≤ (altitudeMax - altitudeHyst) and after entering the range considers itself to be in the range while (altitudeMin – altitudeHyst) ≤ UE altitude ≤ (altitudeMax + altitudeHyst). 
If altitudeMin is absent, value minAltitude-r18 is used. If altitudeMax is absent, value maxAltitude-r18 is used. When the UE is in an altitude range for which a corresponding ssb-ToMeasure-r18 is not congfigured, ssb-ToMeasure (without suffix) applies.
We illustrates the entering condition of the altitude range defined in ssb-ToMeasureAltitudeBased in Figure 3(a), where the ssb-ToMeasure configured for the altitude range is applied since the first time UE altitude becomes above altitudeMin + altitudeHyst, highlighted in red circle. 
However, for the case that UE is flying within the hysteresis range, e.g., altitudeMin ≤ UE altitude ≤ altitudeMin + altitudeHyst, and never above it, as illustrated in Figure 3(b), the ssb-ToMeasure configured for the altitude range will never be applied by the UE. Moreover, considering the increased altitudeHyst value, i.e., 64m, it is more likely for a UE to fly within the hysteresis range constantly.
To resolve the above issue, we propose to not consider altitudeHyst in the entering condition as follows, with leaving condition unchanged: 
· when altitudeHyst is configured for an altitude range, the UE considers itself to have entered the range if altitudeMin ≤ UE altitude ≤ altitudeMax and after entering the range considers itself to be in the range while (altitudeMin – altitudeHyst) ≤ UE altitude ≤ (altitudeMax + altitudeHyst).


Figure 3. Illustrations of entering condition of altitude range configured in ssb-ToMeasureAltitudeBased.
Proposal 3: altitudeHyst-r18 is not considered in the entering condition of the altitude range configured by ssb-ToMeasureAltitudeBased-r18.
Regarding the legacy ssb-ToMeasure field, when the field is not configured, the UE measures on all SS blocks. This is to reduce the signalling overhead, i.e., NW does not need to indicate explicitly which SSBs UE needs to measure.
Similarly, the ssb-ToMeasure-r18 field in SSB-ToMeasureAltitudeBased-r18 should be optional field, i.e., if it is not configured, the UE measures on all SS blocks within the corresponding altitude range.
Proposal 4: The ssb-ToMeasure-r18 field in SSB-ToMeasureAltitudeBased-r18 should be optional field, and it should be clarified in field description that if the field is not configured, the UE measures on all SS blocks within the corresponding altitude range.
2.3	 Issues of Event AxHy
According to the latest running RRC CR, it is specified that the UE considers the entering condition for Event AxHy to be satisfied when both entering conditions are fulfilled, while the UE considers the leaving condition for Event AxHy to be satisfied when at least one of the two leaving conditions is fulfilled i.e. see Event A3H1 as an example. 
5.5.4.c          Event A3H1 (Neighbour becomes offset better than SpCell and the Aerial UE altitude becomes higher than a threshold)
The UE shall:
1>  consider the entering condition for this event to be satisfied when both condition A3H1-1 and condition A3H1-2, as specified below, are fulfilled;
1. consider the leaving condition for this event to be satisfied when condition A3H1-3 or condition A3H1-4, i.e. at least one of the two, as specified below, is fulfilled;
…
Inequality A3H1-1 (Entering condition 1)
Mn + Ofn + Ocn – Hys1 > Mp + Ofp + Ocp + Off
Inequality A3H1-2 (Entering condition 2)
Ms – Hys2 > Thresh
Inequality A3H1-3 (Leaving condition 1)
Mn + Ofn + Ocn + Hys1 < Mp + Ofp + Ocp + Off
Inequality A3H1-4 (Leaving condition 2)
Ms + Hys2 < Thresh
However, we think that above is NOT aligned with current procedure text, i.e. assuming numberOfTriggeringCells is not configured, the following procedure text is the only applicable one to the entering condition for Event AxHy.
2> if the reportType is set to eventTriggered, and if the corresponding reportConfig does not include numberOfTriggeringCells, and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig, while the VarMeasReportList does not include a measurement reporting entry for this measId (a first cell triggers the event):
3>  include a measurement reporting entry within the VarMeasReportList for this measId;
3>  set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
3>  include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
3>           if useT312 is set to true in reportConfig for this event:
4>  if T310 for the corresponding SpCell is running; and
4>  if T312 is not running for corresponding SpCell:
5> start timer T312 for the corresponding SpCell with the value of T312 configured in the corresponding measObjectNR;
3>  initiate the measurement reporting procedure, as specified in 5.5.5;
As highlighted in yellow, it is observed that only RSRP/RSRQ/RS-SINR related measurements are specified for the entry condition during TTT. Since UE needs to trigger measurement reporting procedure when both measurements and altitude conditions are met during TTT for Event AxHy, we need to introduce new procedure text on the entry condition applicable for event AxHy. 
Proposal 5: Introduce new procedure text on the entry condition applicable for eventAxHy. 
Similarly, as mentioned above, it is possible that only altitude-based leaving condition can be fulfilled during TTT. But the following procedure text is the only applicable one to the leaving condition for Event AxHy, as highlighted in green below.
2> if the reportType is set to eventTriggered and if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsTriggeredList defined within the VarMeasReportList for this measId for all measurements after layer 3 filtering taken during timeToTrigger defined within the VarMeasConfig for this event:
3>  remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
3>  if reportOnLeave is set to true for the corresponding reporting configuration:
4>  if the corresponding reportConfig does not include numberOfTriggeringCells; or
4>  if the corresponding reportConfig includes numberOfTriggeringCells and a measurement report was previously sent to the network for at least one of the concerned cell(s):
5> initiate the measurement reporting procedure, as specified in 5.5.5;
3>  if the cellsTriggeredList defined within the VarMeasReportList for this measId is empty:
4>  remove the measurement reporting entry within the VarMeasReportList for this measId;
4>  stop the periodical reporting timer for this measId, if running;
The consequence would be that if altitude-based leaving condition is fulfilled during TTT for Event AxHy, measurement reporting procedure may not be initiated since none of cells included in the cellsTriggeredList is fulfilled during TTT with respect to measurement based leaving condition. 
Proposal 6: Introduce new procedure text on the leaving condition applicable for eventAxHy. 
Regarding the leaving condition applicable for eventAxHy, we think that one aspect requires further discussion whether UE needs to keep measurement reporting entry within the VarMeasReportList for the concerned measId after altitude based leaving condition is fulfilled during TTT. Let’s take Event A3H1 as example. After leaving condition 2 (e.g. A3H1-4) is fulfilled during TTT, it is still possible that one or more of cells are still included in the cellsTriggeredList defined within the VarMeasReportList for this measId. Then, UE may keep trigger measurement reporting procedure continuously whenever leaving condition 1 (e.g. A3H-3) is fulfilled during TTT. It is not clear whether network has any interest on knowing this since UE altitude already became less than or equal to a threshold.  
Proposal 7: RAN2 to discuss how to handle the measurement reporting entry within the VarMeasReportList for the measId associated with eventAxHy when altitude-based leaving condition is fulfilled during TTT. 
Last but not least, if the numberOfTriggeringCells is configured for Event AxHy, we need to discuss how Report On Leave works in case altitude-based leaving condition is fulfilled during TTT. Note that before first measurement reporting trigger, UE keeps updating measurement reporting entry within the VarMeasReportList for this measId associated with Event AxHy as highlighted in cyan below.
2> if the reportType is set to eventTriggered, and if the corresponding reportConfig includes numberOfTriggeringCells, and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig: 
3>  if the VarMeasReportList does not include a measurement reporting entry for this measId (a first cell triggers the event):
4>  include a measurement reporting entry within the VarMeasReportList for this measId;
3>  if the number of cell(s) in the cellsTriggeredList is larger than or equal to numberOfTriggeringCells:
4>  include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
3>  else:
4>  include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
4>  if the number of cell(s) in the cellsTriggeredList is larger than or equal to numberOfTriggeringCells:
5> set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
5> initiate the measurement reporting procedure, as specified in 5.5.5;
If the number of cells in cellsTriggeredList is less than numberOfTriggeringCells but altitude-based leaving condition is fulfilled during TTT for Event AxHy, it is not clear whether UE triggers measurement report if reportOnLeave is configured. 
Proposal 8: When reportOnLeave is configured for event AxHy, RAN2 to discuss whether UE triggers measurement report if the number of cells in cellsTriggeredList is less than numberOfTriggeringCells but altitude-based leaving condition is fulfilled during TTT for Event AxHy. 
3	Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals: 
Observation 1: It seems inefficient in supporting the altitude range with both upper and lower bounds with the newly defined AxHy events alone.
[bookmark: _GoBack]Proposal 1: RAN2 should clarify whether the altitude range with both upper and lower bounds should be supported for altitude-based reporting configuration.
Proposal 2: Altitude range with both upper and lower bounds can be supported by associating AxHy and Hz events, i.e., AxH1 and H2, or AxH2 and H1, to a single measId.
Proposal 3: altitudeHyst-r18 is not considered in the entering condition of the altitude range configured by ssb-ToMeasureAltitudeBased-r18.
Proposal 4: The ssb-ToMeasure-r18 field in SSB-ToMeasureAltitudeBased-r18 should be optional field, and it should be clarified in field description that if the field is not configured, the UE measures on all SS blocks within the corresponding altitude range.
Proposal 5: Introduce new procedure text on the entry condition applicable for eventAxHy.
Proposal 6: Introduce new procedure text on the leaving condition applicable for eventAxHy.
Proposal 7: RAN2 to discuss how to handle the measurement reporting entry within the VarMeasReportList for the measId associated with eventAxHy when altitude-based leaving condition is fulfilled during TTT.
Proposal 8: When reportOnLeave is configured for event AxHy, RAN2 to discuss whether UE triggers measurement report if the number of cells in cellsTriggeredList is less than numberOfTriggeringCells but altitude-based leaving condition is fulfilled during TTT for Event AxHy.
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