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1	Introduction
During the 3GPP RAN2#101bis meeting it has been widely discussed (including several “show of hands” attempts and even a threat of sustained objection!). Finally, negative emotions have faded out and the following agreement has been made:
	3	Introduce the number of triggered cells for interference detection for UAV UE. FFS the sum of RSRP. 



The alleged benefits of “sum of RSRP” in comparison to “N cells triggering” were discussed via RAN2 e-mail thread (report available in [1]). This paper is aimed at depicting that “sum of RSRP” does not bring gains compared to the performance offered by “N cells triggering”.
2	Discussion
[bookmark: _Hlk510524870]2.1	Sum of RSRP or N cells above the threshold?
The performance of “sum of RSRP” to trigger the reporting aimed at mitigating the interferences is similar to “N cells triggering”, especially when the threshold is used to classify certain cells as “strong interferers”. This has been shown and claimed in our previous TDoc [2] and confirmed by several other companies. Fig. 1 jointly depicts the performance of sum of RSRP and # of cells triggers in the case of the threshold of including a cell in the sum of RSRP or cell count, being -90 dBm. Similarly, Fig. 2 shows the same KPIs for the threshold of -80 dBm.   The measurements have been conducted in the Urban area with a network scanner attached to a drone flying circles at different heights. Vertical axis represents the RSRP sum larger than a threshold (-90 dBm or -80 dBm in these cases). Horizontal axis shows the number of cells that trigger the measurement report (only cells with the RSRP larger than the threshold are taken into consideration). Every dot/square symbol is equivalent to the measurement report.
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Fig. 1: Comparison of two different reporting triggers: count of cells above the threshold (-90 dBm) versus sum of RSRP.
[image: ]
Fig. 2: Comparison of two different reporting triggers: count of cells above the threshold (-80 dBm) versus sum of RSRP.

It can be observed that none of these two solutions ensures perfect performance, at every considered height. The span of measured sum of RSRP can reach even 25 dB, e.g. for the 120 meters (denoted by green square symbols) and 1 cell triggering for -90 dBm. At a -80 dBm threshold the measured sum of RSRP can still stretch over 8 dB for the 120 m case and 1 cell triggering. Thus, configuring a proper threshold for the sum of RSRP appears to be a non-trivial challenge. 
Observation 1: [bookmark: _Ref513552576]Triggering sum of RSRP can vary a lot for certain heights (even up to 20 dB – 25 dB difference is observed between the lowest and the highest sum triggering the measurement report in case of a -90 dBm threshold).
The sum of RSRP results become more convergent for the closer to the ground heights (e.g. 15 meters, red square symbols). At the same time, it has to be admitted that the number of cells above certain RSRP threshold is also not fully stable, at least for certain heights, so not always configuring the threshold N will be simple and accurate. 
Observation 2: [bookmark: _Ref513552590]The number of cells above the threshold may also slightly vary within the same height.
Those fluctuation, however, are not that massive and can be further mitigated by configuring e.g. higher threshold (-80 dBm or higher), as shown in Figure 2.
In a nutshell, as both solutions seem to have some flaws, we see no point in introducing “sum of RSRP”, which does not guarantee the performance improvement whilst complicating the 3GPP specification and subsequent implementation.
Proposal 1: [bookmark: _Ref513552605]As both “sum of RSRP” and N cells triggering” have certain performance and stability flaws, RAN2 is asked not to introduce a more complicated sum of RSRP, which requires new measurement event in RRC specification while not providing any performance improvement. 
2.2	Is it difficult to set proper value of N?
At RAN2#101bis it has been commented multiple times that it is rather difficult to set proper value of N, to make sure the event is triggered exactly when necessary. However, as has been shown in [3], the number of strongly interfering neighbouring cells flattens with the increasing height and becomes rather stable, largely due to the existence of line-of-sight relationship between the UAV and multiple neighbouring cells. The amount of those interferers will not vary rapidly, but is quite predictable and usually changes significantly only between the environment types (i.e. different threshold for the number of cells in the Urban deployment, different in the Suburban/Rural environment). The results in Fig. 1 show a slight deviation from this full predictability, but still, in the majority of cases, it would be possible to configure a safe N value, ensuring timely reporting and avoiding excessive signalling.
Observation 3: [bookmark: _Ref513552617]N (i.e. number of strongly interfering cells), used as trigger for interference-related measurement reporting is pretty stable and varies substantially only between the environment types (e.g. urban, rural). Sum of RSRP may span within 25 dB for a single height at a -90 dBm threshold, implying a much larger degree of unpredictability.
[bookmark: _GoBack]Thus, it seems to be invalid to claim that N would have to be set to an extremely small value (e.g. 1 or at most 2) in order to make sure the reporting is triggered early enough to avoid potential fluctuation over the relatively small area (expressed in the number of strong interferers). 
2.3	New event or the modification of the existing event?
As there are no extra gains of introducing sum of RSRP, in comparison to the already agreed N cells triggering, we believe it is not worth the expense of the new measurement event. This will have an impact on RRC specification and subsequent implementations while not bringing any benefits with respect to the accuracy of measurement triggering. When the measurement report is triggered (due to the # of cells above certain RSRP threshold), the eNB will receive the individual results per cell as a part of the report and will be capable of summing the RSRP measurements, if needed. To summarize it briefly, we propose the following:
Proposal 2: [bookmark: _Ref513552636]Do not introduce a new event triggered based on the sum of RSRP from the neighbouring cells. Comparable performance can be achieved by simpler means, such as already agreed number of cells triggering.


3	Conclusion
This TDoc was aimed at outlining the differences between sum of RSRP and N cells triggering measurement reporting for mitigating the interference for UAV UEs. In the course of the paper we have observed and proposed the following:
Observation 1: Triggering sum of RSRP can vary a lot for certain heights (even up to 20 dB – 25 dB difference is observed between the lowest and the highest sum triggering the measurement report in case of a -90 dBm threshold).
Observation 2: The number of cells above the threshold may also slightly vary within the same height.
Proposal 1: As both “sum of RSRP” and N cells triggering” have certain performance and stability flaws, RAN2 is asked not to introduce a more complicated sum of RSRP, which requires new measurement event in RRC specification while not providing any performance improvement.
Observation 3: N (i.e. number of strongly interfering cells), used as trigger for interference-related measurement reporting is pretty stable and varies substantially only between the environment types (e.g. urban, rural). Sum of RSRP may span within 25 dB for a single height at a -90 dBm threshold, implying a much larger degree of unpredictability.
Proposal 2: Do not introduce a new event triggered based on the sum of RSRP from the neighbouring cells. Comparable performance can be achieved by simpler means, such as already agreed number of cells triggering.
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