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Discussion and Decision
1      Introduction
During RAN2#101 meeting, it has agreed to use new measurement event or modify existing measurement events for interference detection. 

=>
Introduce new measurement event/modify existing measurement events for interference detection
In this contribution, we would like to look at different enhancement and compare them.
2      Discussion
Below summarize all the options for measurement events enhancements:

· Option A [1, 2]: Sum of RSRP from multiple neighbouring cell > threshold
· Option B [3]: Measurements from multiple neighbour cells are within a RSRP range from the serving cell or within an absolute RSRP range
· B1: sum of multiple cells within RSRP range > threshold
· B2: number of multiple cells within RSRP range > N
·  Option C [3]: Measurement report based on blackListCells and whiteListCells
· Option D [3]: Prohibit timer for periodic measurement reporting after the first event trigger 

· Option E [4]: Delay measurement reporting until N triggered neighbour cells
· Option F [5]: Delay measurement reporting until N triggered neighbour cells with a timer when N is not fulfilled

· Option G [6]: Periodic measurement reporting frequency based on Aerial velocity or attitude 

Above 8 proposals can be divided into two categories: 

(1): Interference detection: A, B1, B2, C 

(2): Reduce measurement reporting: D, E, F, G
While both problems are valid, RAN2 has agreed to solve (1) interference detection. During the study item and our simulation, it was observed that more LoS neighbouring cells are detected by Aerial UE and hence more number of measurement reporting. Therefore, we propose to also introduce mechanism which can resolve (2) reduce measurement reporting as well.
Proposal 1: RAN2 also agrees to introduce mechanism to reduce the number of measurement reporting for Aerial.
Interference detection
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Figure 1: Simulation result for Option A sum of N cells compares with legacy HO at 100m
Among solutions A, B1, B2 and C, solution A, B1 and B2 are somewhat similar. Solution A sum multiple strongest neighbouring cells to detect the interference by comparing a threshold directly. Simulation result of solution A is shown in Figure 1. As we can see, the HOF rate has reduced in compare to legacy HO. 

Observation 1: Sum of N cells to detect interference can reduce HOF rate for Aerial UE. 

Solution B1 and B2 are summing neighbouring cells within some RSRP range or relative to the serving cell. To allow the most flexibility of network, we propose to merge all three solutions to allow the network to configure N, threshold1 and threshold2 where N is the number of strong neighbouring cells to sum, threshold1 is used to compare each neighbouring cell RSRP value (only sum the neighbouring cell exceeds threshold 1) and event triggers when total sum exceeds threshold2.

So the network can configure either the following:

· N and threshold 2: when sum of the highest N neighbouring cells exceeds threshold2, event triggers; or
· Threhsold1 and threshold 2: when sum of (neighbouring cells > Threshold1) exceeds threshold2, event triggers

Proposal 2: RAN2 agrees to introduce one of the following new measurement event to detect interference for Aerial UE  

· N, threshold 2: when sum of the highest N neighbouring cells exceeds threshold2, event triggers

· Threhsold1 and threshold 2: when sum of (neighbouring cells > Threshold1) exceeds threshold2, event triggers
As for cell specific detection, it is already supported in current LTE.
Reduce measurement reporting 
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Figure 2: Option E delay measurement reporting compares with legacy HO at 50m and 300m
To reduce measurement reporting, solutions proposed are D, E, F and G. Figure 2 shows the simulation of option E, (Delay measurement reporting until N triggered neighbour cells) where N is 3 in the simulation result. It shows the number of measurement reporting is significantly reduced but increase in handover failure rate due to delay measurement reporting. In some cases, it may not event trigger, therefore, option F by addition a timer is more reasonable. However, the first cell that trigger the event is important as to not delay handover because delaying measurement report means degrade handover performance. Therefore, measurement report should be sent when the first event trigger.

Proposal 3: Measurement report should be sent when the first event trigger if periodic delaying measurement reporting is supported. 
We think solution D is somewhat similar to F where one is based on time and the other is based on number of cells which fullfill the event. Solution G is purely rely on periodic reporting which doesn’t solve measurement report reduction problem directly for event triggered. In addition to solution D and F, we have reportInterval in LTE where periodic reporting is applied after the first event triggered. We may be able to reuse the parameter and act similar to the prohibit timer in solution D by adding 1 bit to stop any measurement reporting based on event after the periodic reporting is applied. We kindly ask RAN2 to select one of the solutions below:

· Prohibit timer for periodic measurement reporting after the first event trigger 

· After first event is triggered, measurement reporting is sent only when N triggered neighbour cells or a timer expired 
· Reuse existing reportInterval in LTE + 1bit to stop measurement reporting based on event after the periodic reporting is applied

Proposal 4: RAN2 to select one of the solutions below:

· Prohibit timer for periodic measurement reporting after the first event trigger 

· After first event is triggered, measurement reporting is sent only when N triggered neighbour cells or a timer expired 

· Reuse existing reportInterval in LTE + 1bit to stop measurement reporting based on event trigger after the periodic reporting is applied
Measurement report based on height

In our study and simulation, we found that different elevation has different channel condition for Aerial UE. For example, ground UE has more uniform degrade in signal strength in compare to higher elevation UE. The interference starts increase due to high LoS from neigbouring stations. And then decrease again when the Aerial UE in even higher elevation. We think that it may be useful to the network to receive measurement report when the UE is in some relative height. Detail should be further study.

Proposal 5: Consider the UE to send measurement report based on elevation. Detail can be FFS. 

3      Conclusion 
Proposal 1: RAN2 also agrees to introduce mechanism to reduce the number of measurement reporting for Aerial

Proposal 2: RAN2 agrees to introduce one of the following new measurement event to detect interference for Aerial UE  

· N, threshold 2: when sum of the highest N neighbouring cells exceeds threshold2, event triggers

· Threhsold1 and threshold 2: when sum of (neighbouring cells > Threshold1) exceeds threshold2, event triggers
Proposal 3: Measurement report should be sent when the first event trigger if periodic delaying measurement reporting is supported. 

Proposal 4: RAN2 to select one of the solutions below:

· Prohibit timer for periodic measurement reporting after the first event trigger 

· Delay measurement reporting until N triggered neighbour cells with a timer when N is not fulfilled after the first event trigger

· Reuse existing reportInterval in LTE + 1bit to stop measurement reporting based on event trigger after the periodic reporting is applied
Proposal 5: Consider the UE to send measurement report based on elevation. Detail can be FFS. 
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