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1. Introduction

To support UAV applications with remote control and data transmission with cellular system, corresponding SI and WI has been established and finished for LTE system. With NR system, more diverse UAV applications can be enabled thanks to higher data rate and lower latency compared with LTE system. In RAN#94e meeting, a new WID [1] is approved to support UAV in NR system.
In RAN2#119bis-e [2] and RAN2#120 meeting [3], the flight path report for NR UAV was discussed, and agreements are in the following
	Agreements:

1.
The time information reported as part of flight path plan is optional. UE includes time info, if configured by the network and available at the UE.  FFS on flight path details (waypoints and what is time information). 

2.
Allow the flight path to be updated.  FFS on the details. 

3.
FFS on reporting format and initial flight path reporting (i.e. what information to report and how) – next meeting 

	Agreements:

1.
A waypoint is a planned location for the UE along the flight path and is described via the existing parameter type LocationCoordinates defined in TS 37.355.

2.
A timestamp provides the UTC time associated with estimated time of arrival to a waypoint as baseline.  FFS on granularity 

3.
No requirements are placed on spatial distribution of waypoints

4.
A UE indicates whether flight plan information is available within the RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete, or RRCSetupComplete message.   Flight path reporting uses at the UE Information request/response procedure as baseline.

5.
UE indicates to the network a new flight path is available in the UE (whether it is initial or update). Then, reuse the normal request/response procedure of flight path report.  

6.
UAI message can also be used to indicate the UE has flight path availability. 

7.
FFS whether and what triggering conditions are specified for flight update.  FFS The maximum number of waypoints within flight path plan is left FFS.


In this contribution, remaining issues of flight path reporting for NR UAV is discussed.
2. Flight path reporting
In last RAN2 meeting, after discussion it was FFS “whether and what triggering conditions are specified for flight update”. One potential trigger condition is UAV UE detect the flight path information is changed compared with the flight path information in last report. 
Proposal 1: when UAV UE detect the content of flight path information is changed compared with flight path information in last report, a flight path availability report is triggered
Another FFS is for “FFS on granularity” of time stamp that is associated with the waypoint. In LTE system, such kind of time stamp is an absolute time in a format YY-MM-DD HH:MM:SS and using BCD encoding, and the minimum granularity is seconds, which is as following

	–WayPointLocation-r15 ::=


SEQUENCE {


wayPointLocation-r15





LocationInfo-r10,


timeStamp-r15






AbsoluteTimeInfo-r10

OPTIONAL

}


AbsoluteTimeInfo
The IE AbsoluteTimeInfo indicates an absolute time in a format YY-MM-DD HH:MM:SS and using BCD encoding. The first/ leftmost bit of the bit string contains the most significant bit of the most significant digit of the year and so on.

AbsoluteTimeInfo information element

-- ASN1START
AbsoluteTimeInfo-r10 ::=



BIT STRING (SIZE (48))
-- ASN1STOP




Since the requirement of UAV UE flying height and speed has no change compared with LTE system, we think it is reasonable to reuse time stamp granularity in legacy LTE system
Proposal 2: The granularity of time stamp is seconds, which is same as in legacy LTE system

The third FFS is for the max number of waypoints: “The maximum number of waypoints within flight path plan is left FFS”. Based on the similar reason as above, that the requirement for UAV UE has no change compared with LTE system, we suggest reusing maximum number of waypoints that defined in legacy LTE system which is as following
	maxWayPoint-r15



INTEGER ::= 20
-- Maximum number of flight path information waypoints


Proposal 3: The maximum number of waypoints within flight path plan is 20, which is same as in legacy LTE system
3. Conclusion

In this contribution, the following proposals are made:
Proposal 1: when UAV UE detect the content of flight path information is changed compared with flight path information in last report, a flight path availability report is triggered

Proposal 2: The granularity of time stamp is seconds, which is same as in legacy LTE system

Proposal 3: The maximum number of waypoints within flight path plan is 20, which is same as in legacy LTE system
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