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1	Introduction
At RAN2#119bis-e meeting, the following agreements are made regarding flight path reporting: 
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). 
1. Allow the flight path to be updated.  FFS on the details. 
1. FFS on reporting format and initial flight path reporting (i.e. what information to report and how) – next meeting 

Further agreements are made in the subsequent RAN2 meeting as follows:
	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. 



This contribution provides our views on some remaining issues for flight path reporting. 
2	Discussion
2.1	Flight path information  
RAN2 agreed to adopt location list of waypoints and optional timestamp as the basic content of flight path report. It is also agreed that the waypoint is described via the existing parameter type LocationCoordinates defined in TS 37.355 and the timestamp provides the UTC time with FFS on granularity.
In NR, the UE can include detailed location information in the CommonLocationInfo as follows [1]:
CommonLocationInfo information element
-- ASN1START
-- TAG-COMMONLOCATIONINFO-START

CommonLocationInfo-r16 ::= SEQUENCE {
    gnss-TOD-msec-r16          OCTET STRING     OPTIONAL,
    locationTimestamp-r16      OCTET STRING     OPTIONAL,
    locationCoordinate-r16     OCTET STRING     OPTIONAL,
    locationError-r16          OCTET STRING     OPTIONAL,
    locationSource-r16         OCTET STRING     OPTIONAL,
    velocityEstimate-r16       OCTET STRING     OPTIONAL
}

-- TAG-COMMONLOCATIONINFO-STOP
-- ASN1STOP

	CommonLocationInfo field descriptions

	gnss-TOD-msec
Parameter type gnss-TOD-msec defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

	locationTimeStamp
Parameter type DisplacementTimeStamp defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

	locationCoordinate
Parameter type LocationCoordinates defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

	locationError
Parameter LocationError defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

	locationSource
Parameter LocationSource defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

	velocityEstimate
Parameter type Velocity defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.



We undertand that existing location information (i.e., CommonLocationInfo IE) can serve UAV use cases, and there is no need to define new information and/or reporting format. 
Specifically, for way point information, the locationCoordinate-r16 field can be used to describe the waypoint by indicating the parameter type LocationCoordinates defined in TS 37.355, which is also aligned with the agreement above. 
For the timestamp information, we need to provide UTC time and the existing locationTimestamp-r16 field can be used for that. The field indicates parameter type DisplacementTimeStamp that can optionally provide UTC Time as defined below in TS 37.355 [2].
DisplacementTimeStamp-r15 ::= CHOICE {
	utcTime-r15					UTC-Time-r15,
	gnssTime-r15				MeasurementReferenceTime,
	systemFrameNumber-r15		SFN-r15,
	measurementSFN-r15			INTEGER(-8192..9214),
	...
}

UTC-Time-r15 ::= SEQUENCE {
	utcTime-r15					UTCTime,
	utcTime-ms-r15				INTEGER (0..999),
	...
}

Proposal 1: For initial flight path reporting, the existing IE CommonLocationInfo is reused to transfer location list of waypoints and optional timestamp. 
One thing to note here is that the msec-level information (utcTime-ms-r15) is mandatory in UTC-Time-r15 IE. Therefore, if we agree to reuse the existing fields (e.g., locationTimestamp-r16, utcTIme-r15) without any modification, the granularity of the time stamp information will be fixed as msec. Since the granularity of time stamp is still FFS, RAN2 needs to discuss this aspect more. 
Proposal 2: RAN2 to discuss the granularity of timestamp. E.g., whether msec-level granurality can be mandatory in NR. 
When CommonLocationInfo IE is reused for flight path reporting, we think that at least the location information (i.e., locationCoordinate-r16) and the timestamp (i.e., locationTimestamp-r16) can be included as in LTE. On the other hand, it seems unclear to us whether other information in CommonLocationInfo IE are useful to UAV use cases and can be also included for flight path imformation. 
Proposal 3: When the existing IE CommonLocationInfo is reused for flight path reporting, at least the location information (i.e., locationCoordinate-r16) and the timestamp (i.e., locationTimestamp-r16) can be included as in LTE. FFS on what other information to include.
2.2	Flight path availability  
RAN2 agreed to support availability of flight path from aerial UE to gNB through RRC (e.g. xxxComplete message) and flight path reporting through the UE Information request/response procedure in NR, with LTE as baseline. Meanwhile, it is also agreed that UAI message can be used to indicate the UE has flight path availability.
We understand that the UE can use RRCxxxComplete message and UAI message together to report the flight path availability to gNB. For example, when the UE has flight path available, it reports the availability via RRCSetupComplete message as in LTE. However, if the network does not retrieve flight path information for a certain time period, the UE may report it again using UAI message. To avoid the duplicated flight path availability, we think that the UE includes the flight path availability in UAI message only if the UE does not include the flight path availability in RRCxxxComplete message beforehand. Thus, we would like to propose the following:
Proposal 4: The UE sends UAI message including flight path availability to the network, if the UE did not transmit flight path availability before in RRCxxxComplete and UE has flight path information available. 
2.3	Flight path update  
RAN2 agreed that UAI message can be used to indicate flight path update according to the agreement 5&6 captured above, but details are left to FFS.
We understand that the UE can indicate the update of flight path when a new flight path become available at the UE side and the new one is different from the old one reported before. However, depending on UE implementation, the flight path update indication can be triggered too frequently, which can be unnecessary overhead on both UE and network. For example, some aerial UEs can be implemented to update the timestamp value of each waypoint considering the current flight condition in real time. 
From the gNB perspective, the update of flight path information can be useful only when it is relavant to mobility support for that UE. Thus, the gNB may not have interest in the updates such as the examples below.
- Small change in location/timestamp information of waypoints within a certain margin (e.g., specific value of x meters/y secs or uncertainy area of the previously reported location of waypoints)
- Outdated (passed) waypoints without having new ones
Thus, we can consider allowing the gNB to configure some triggering conditions for flight path update indication, so that the network can suppress unnecessary update reports effectively.
Proposal 5: RAN2 to discuss the need of allowing gNB to configure some triggering conditions for flight path update.
When there is only partial update in flight path information, it seems inefficient to report the whole path information again. For example, when the UE passed two way points in the previously reported list, it can just inform the network of two new waypoints for partial update. Thus, we can consider some enhancement to allow partial update of flight path information.
Proposal 6: RAN2 to discuss the need of the partial update of flight path information.
3	Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: For initial flight path reporting, the existing IE CommonLocationInfo is reused to transfer location list of waypoints and optional timestamp. 
Proposal 2: RAN2 to discuss the granularity of timestamp. E.g., whether msec-level granurality can be mandatory in NR. 
Proposal 3: When the existing IE CommonLocationInfo is reused for flight path reporting, at least the location information (i.e., locationCoordinate-r16) and the timestamp (i.e., locationTimestamp-r16) can be included. FFS on what other information to include.
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