3GPP TSG-RAN WG2 #101bis	R2-1805624
Sanya, China, 16 – 20 April 2018

Agenda Item:	9.18.3
Source:	Ericsson
Title:	Flight path plan
Document for:	Discussion, Decision

Introduction
In this paper, we discuss enhancements to mobility in relation to the following work item description:
	· Specify enhancements to support improved mobility performance and interference detection in the following areas [RAN2]:
· Enhancements to mobility for Aerial UEs such as 
· enhancements based on information such as … flight path plan, etc.



[bookmark: _Ref178064866][bookmark: _Toc505697660]Discussion
[bookmark: _Toc505699563][bookmark: _Toc505699585]Firstly, how to define and convey flight path plan is not trivial. Flight path planning itself is a higher layer application and it requires a coordination among many entities, such as database with geographical information, database with eNB location, height and antenna pattern, UAV traffic management, etc., to harvest the benefits.  There are some suggestions that UE can send a list of 3D location points to the eNB to denote the flight path. But, this is already a complicated issue regarding how granular the points are, how far in the future the UE should transmit the points, what happens if UE change the plan and how to verify that the plan is valid, etc. 
Overall, there are concerns that obtaining flight path plan should be outside the scope of RAN group.  
[bookmark: _Toc505699564][bookmark: _Toc505699586][bookmark: _Toc505699606][bookmark: _Toc505699624][bookmark: _Toc505700566][bookmark: _Toc505767461][bookmark: _Toc505767559][bookmark: _Toc505789349][bookmark: _Toc505869772][bookmark: _Toc505870180][bookmark: _Toc505870201][bookmark: _Toc505870313][bookmark: _Toc506214752][bookmark: _Toc506406503][bookmark: _Toc506473119][bookmark: _Toc506487049][bookmark: _Toc509912703][bookmark: _Toc510558673][bookmark: _Toc510559455][bookmark: _Toc510563179][bookmark: _Toc505686697][bookmark: _Toc505696996][bookmark: _Toc505697661][bookmark: _Toc510730501]Obtaining flight-path plan is outside of 3GPP RAN. 

[bookmark: _Toc505699562][bookmark: _Toc505699584]There are misconceptions that aerial UEs’ flight path plan (if any) can be useful for mobility enhancement. On a conceptual level, it seems to be useful. But after careful analysis, one can realize that this is an enhancement with questionable improvements and a large specification and implementation effort. 
The first issue is that it is not straightforward how eNB can utilize the flight path plan for a better mobility performance. In all the papers submitted in the last RAN2 meeting [5][6][7], companies have assumed a hexagon as the best serving cell map. However, Figure 1 [1] shows that the best serving cell map for aerial UEs at high altitude is spotty, irregular and not a hexagon. Moreover, Figure 2 further shows that this serving cell association may also change significantly over height. 
[image: C:\Users\ezsedjo\NotebookWorkspace\important plots\best_serving_cell.png]
[bookmark: _Ref510694766]Figure 1: Maps showing the best serving site as seen by aerial UEs at three different altitudes.

[image: C:\Users\ezsedjo\NotebookWorkspace\cellassoc\VertScatterXSlice1.png][image: C:\Users\ezsedjo\NotebookWorkspace\cellassoc\VertScatterXSlice2.png]
[bookmark: _Ref510694776]Figure 2: a) slice of the y-axis at y = 500m, b) slice of the y-axis at y = 60m
Due to the spotty and irregular best-serving cell association, if one really wants to use the flight path plan, then the best serving cell at each position (including height, see Figure 2) must be acquired which put a significant burden on the operator to collect the measurements (if possible at all). In addition to that, we must consider the impact of the weather (such as rain, fog, etc.) on the best serving cell map. All of these mean that it is not feasible to utilize the flight path plan with this spotty and irregular best serving cell map. 
[bookmark: _Toc505699565][bookmark: _Toc505699587][bookmark: _Toc505699607][bookmark: _Toc505699625][bookmark: _Toc505700567][bookmark: _Toc505767460][bookmark: _Toc505767558][bookmark: _Toc505789348][bookmark: _Toc505869771][bookmark: _Toc505870179][bookmark: _Toc505870200][bookmark: _Toc505870312][bookmark: _Toc506214751][bookmark: _Toc506406502][bookmark: _Toc506473118][bookmark: _Toc506487048][bookmark: _Toc509912702][bookmark: _Toc510558672][bookmark: _Toc510559456][bookmark: _Toc510563180][bookmark: _Toc510730502]It is not clear how flight path-plan can improve mobility performance. 

Based on the above observations, we propose that 
[bookmark: _Toc506487051][bookmark: _Toc510730503]Down prioritize mobility enhancements based on flight path plan.
Conclusion
In section 2 we made the following observations:
Observation 1	Obtaining flight-path plan is outside of 3GPP RAN.
Observation 2	It is not clear how flight path-plan can improve mobility performance.

Based on the discussion in section 2 we propose the following:
Proposal 1	Down prioritize mobility enhancements based on flight path plan.
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