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Introduction
In the RAN2 #101B meeting [1], flight path information was firstly agreed like below: 
	Agreement:

· Provide threshold(s) in meters at least through dedicated RRC signaling. Using system information is FFS.

· Event of UE’s height is above threshold(s) can trigger report. The content of the report are FFS. It can be discussed in the running RRC CR email discussion.

· Introduce the number of triggered cells for interference detection for UAV UE. FFS the sum of RSRP. 

· The flight path information provided from UE to eNB through RRC is supported. The trigger condition and content of the information is FFS.


And, in the RAN2 #102 meeting [2], flight path information was further agreed like below: 

	Agreement:

· A request message for flight path information from serving eNB is introduced.  Use UE information request response message to response. 

· A location list of waypoints (3D location information) is adopted as the basic content of flight path report. The value range of the maximum number can be figured out through the running CR email discussion. 

· The waypoints can optionally include time stamps if available. The details can be discussed in the running CR email discussion. Absolute time infor is used as baseline for time stamp.

· UE reports up to the maximum number of waypoints configured by eNB.


In this contribution, we discuss how UE contains the flight path information to eNB using zone-based mechanism.
Discussion
In the last RAN2 meeting, flight path information is introduced to support more efficient mobility management. We understand the flight path is requiring not only RAN-level information but also upper level information which means that user’s future flight plan and the network operator’s management plan including positioning information. 
In our view, the potential problem is that the real route may not be same with those plans. If the aerial UE report a list of GNSS location for flight path information, the aerial UE should also report the updated list of location whenever the aerial UE even slightly break away from the flight plan regardless of the aerial UE’ plan. So, in our view, it may be not so practical the aerial UE determines the flight route with the list of GNSS locations as waypoints. The aerial UE may not know or could not report the exact flight path information with fine granularity. In addition, some cases may cause issues on privacy.
Observation
1: For Aerial, it is not practical to report GNSS information for flight path. Aerial UE may not know the exact flight path in a fine granularity.
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Figure 1: Zone-based and GNSS-based Flight Path
As described in Figure 1, considering granularity of the flight path information, zone concept used for V2X can be considered for reporting location information of take-off point, landing point and imminent waypoints. Zone concept was introduced to design to cover various types of roads in V2X specification and it represents geo-graphical location information. As specified in V2X, the network could configure how zones look like via system information i.e. SystemInformationBlockType21. In the zone configuration, there is length, width, and total number of zones is configured with respect to longitude/ latitude. The V2X UEs determine an identity of the zone (i.e. Zone_id) in which it is located using the following formulae using the zone configuration. In our view, we can just reuse zone concept in V2X specification to provide more practical flight path granularity.
Observation
2: For V2X, UE’s geo-graphical location is identified based on a zone. If SIB21 configures zone, UE identifies its zone for V2X operation.
Proposal
1: Zone concept used for V2X is optionally applied to Aerial.
 In our view, existing zone mechanism can be just used for the flight path information. To determine zone id, existing formulae in V2X can be used like below:
x1= Floor (x / L) Mod Nx;
y1= Floor (y / W) Mod Ny;

Zone_id = y1 * Nx + x1.
L is the value of zoneLength included in zoneConfig in System Information;

W is the value of zoneWidth included in zoneConfig in System Information;

Nx is the value of zoneIdLongiMod included in zoneConfig in System Information;

Ny is the value of zoneIdLatiMod included in zoneConfig in System Information;

x is the distance in longitude between aerial UE’s current location and geographical coordinates (0, 0) in meters;

y is the distance in latitude between aerial UE’s current location and geographical coordinates (0, 0) in meters.
Proposal
2: As specified for V2X, aerial UE determines an identity of the zone (i.e. Zone_id) in which it is located using the existing formulae, if zoneConfig is included in UEInformationRequest.
We propose to below information to provide the aerial UE’s zone configuration. Values can be same or extended more:

Aerial-ZoneConfig-r14 ::=        SEQUENCE {
    zoneLength-r14 ENUMERATED { m5, m10, m20, m50, m100, m200, m500, spare1},

    zoneWidth-r14  ENUMERATED { m5, m10, m20, m50, m100, m200, m500, spare1},

    zoneIdLongiMod-r14 INTEGER (1..4),

    zoneIdLatiMod-r14 INTEGER (1..4)

}
 We propose a draft CR R2-181xxxx which is associated with this discussion paper.
Proposal
3: RAN2 is kindly asked to approve the associated CR (R2-181xxxx) for supporting zone information.
Conclusion

In conclusion, we propose the followings: 
Observation
1: For Aerial, it is not practical to report GNSS information for flight path. Aerial UE may not know the exact flight path in a fine granularity. 
Observation
2: For V2X, UE’s geo-graphical location is identified based on a zone. If SIB21 configures zone, UE identifies its zone for V2X operation.

Proposal
1: Zone concept used for V2X is optionally applied to Aerial.
Proposal
2: As specified for V2X, aerial UE determines an identity of the zone (i.e. Zone_id) in which it is located using the existing formulae, if zoneConfig is included in UEInformationRequest.
Proposal
3: RAN2 is kindly asked to approve the associated CR (R2-181xxxx) for supporting zone information.
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