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1	Introduction
As Rel-18 is on the verge of completion, it is the right time to discuss UE capabilities for Rel-18 UAVs. In this paper we provide our opinion regarding this subject which should streamline the preparation of corresponding 38.306 CR.
2	Discussion
2.1	What has been specified in LTE Release 15
The UAV support is available in 3GPP since LTE Release 15. The following UE capabilities have been defined then [1]:
	Other-Parameters-v1530 ::=			SEQUENCE {
	assistInfoBitForLC-r15			ENUMERATED {supported}		OPTIONAL,
	timeReferenceProvision-r15		ENUMERATED {supported}		OPTIONAL,
	flightPathPlan-r15				ENUMERATED {supported}		OPTIONAL
}

and:
MeasParameters-v1530 ::=			SEQUENCE {
	qoe-MeasReport-r15					ENUMERATED {supported}		OPTIONAL,
	qoe-MTSI-MeasReport-r15				ENUMERATED {supported}		OPTIONAL,
	ca-IdleModeMeasurements-r15				ENUMERATED {supported}		OPTIONAL,
	ca-IdleModeValidityArea-r15				ENUMERATED {supported}		OPTIONAL,
	heightMeas-r15							ENUMERATED {supported}			OPTIONAL,
	multipleCellsMeasExtension-r15			ENUMERATED {supported}			OPTIONAL
}



The corresponding description of those is available in [2]:
	[bookmark: _Toc29241335][bookmark: _Toc37152804][bookmark: _Toc37236730][bookmark: _Toc46493873][bookmark: _Toc52534767][bookmark: _Toc130936877][bookmark: _Toc29241426][bookmark: _Toc37152895][bookmark: _Toc37236832][bookmark: _Toc46493988][bookmark: _Toc52534882][bookmark: _Toc130937006]4.3.6.34	multipleCellsMeasExtension-r15
This field defines whether the UE supports measurement reporting triggered based on a number of cells. It is mandatory to support this feature for Ues which have Aerial UE subscription as defined in TS 23.401 [18].
[bookmark: _Toc29241336][bookmark: _Toc37152805][bookmark: _Toc37236731][bookmark: _Toc46493874][bookmark: _Toc52534768][bookmark: _Toc130936878]4.3.6.35	heightMeas-r15
This field defines whether the UE supports height-based measurement reporting as specified in TS 36.331 [5]. It is mandatory to support this feature for Ues which have Aerial UE subscription as defined in TS 23.401 [18].
[…]
4.3.15.14	flightPathPlan-r15
This field defines whether the UE supports reporting of the flight path plan through the procedure defined in TS 36.331 [5].



As can be noticed, there were three separate capabilities defined as a result of Rel-15 LTE work.
Observation 1: LTE Release 15 has introduced three UE capabilities as a result of UAV work: 
a) The support for flight path plan
b) Height-based measurement reporting (Events H1 and H2)
c) Measurement report triggering based on the number of cells (numberOfTriggeringCells)
Additionally, it is worth mentioning that heightMeas and multipleCellsMeasExtension are mandatory when the UE has Aerial UE subscription. For flightPathPlan there was no such relationship defined. 
Observation 2: The support for height-based measurement reporting and measurement report triggering based on the number of cells is mandatory for LTE Ues with Aerial subscription.
Now the question is – should similar principles be defined in NR?
2.2	What do we need in NR Release 18
It is always extremely tempting to “copy the LTE baseline”. However, in case of NR UAV support in Rel-18, we should be a bit more ambitious than that. One of the reasons why to be more ambitious is related to the larger scope of the UAV work pursued eventually in NR. One may easily identify the following distinguishable UAV functionalities defined in NR Rel-18:
· The support for flight path plan
· Height-based measurement reporting Events H1 and H2
· Measurement report triggering based on the number of cells (numberOfTriggeringCells)
· Combined events AxHy
· Height-dependent ssb-toMeasure
· BRID and DAA
· OOBE requirements (NS values)
As can be seen, the list is a bit longer than the one defined in LTE Rel-15. 
Observation 3: NR Rel-18 work on UAV will results in higher number of functionalities than defined for UAVs in LTE Rel-15. 
Obviously, it does not mean each entry in the aforementioned list requires a separate capability. For example, Out-of-band emission (OOBE) requirements, defined in RAN4, should be supported by default when the UAV UE also supports the operation in the corresponding frequency band. Furthermore, BRID and DAA may not be required globally (in each region where connected UAVs will fly), so perhaps this should be also optional for UEs with Aerial subscription.
Proposal 1: OOBE requirements for UAVs should be mandatory to be supported if the UE has Aerial subscription and supports the corresponding frequency bands (defined by RAN4 in 38.101). 
Proposal 2: The support for BRID and DAA is not mandatory when the UE has Aerial subscription. 
In fact, before discussing the abovementioned list, it needs to be decided if there is any general “Rel-18 UAV capability” which by default comprises some/all of those functionalities. Alternatively, we rely only on the Aerial subscription, while the functionalities provided in the beginning of this subsection, are signalled individually in addition. Please note that the need for such UAV capability in order to be able to determine which UE can be considered to be an aerial-type  UE, was also raised by RAN4 in their response LS [3].
Proposal 3: Decide if there is a Rel-18 “UAV capability” or if it is sufficient to rely on the Aerial subscription + individual feature capabilities. Consider the feedback received from RAN4.
In the list above there are functionalities which are essential for the Aerial UE and those which could be rather considered as pure enhancements. In our view, we should at least agree that the same features as listed in LTE, should be considered mandatory for the NR UE having an Aerial subscription. 
Proposal 4: The Aerial UE in NR also supports events H1/H2 and measurement reporting based on numberOfTriggeringCells.
In addition, we believe that flight path plan is important for the network to be able to know where the UAV UE is heading to and approximately when will it be in the reported location. .
Proposal 5: Besides the LTE baseline for Aerial capabilities, the UE with Aerial subscription also mandatorily supports the flight path plan reporting. 
Most of the features listed above (besides OOBE and BRID/DAA) are not frequency related. Thus, can be signalled per-UE, without any individual signalling per band/BC or FDD/TDD differentiation. 
Proposal 6: Aerial UE capabilities are introduced per-UE. No need to differentiate per FDD/TDD or consider bands/BCs. 
3	Conclusion
This document has made the following observations and proposals:
Observation 1: LTE Release 15 has introduced three UE capabilities as a result of UAV work: 
a) The support for flight path plan
b) Height-based measurement reporting (Events H1 and H2)
c) Measurement report triggering based on the number of cells (numberOfTriggeringCells)
Observation 2: The support for height-based measurement reporting and measurement report triggering based on the number of cells is mandatory for LTE UEs with Aerial subscription.
Observation 3: NR Rel-18 work on UAV will results in higher number of functionalities than defined for UAVs in LTE Rel-15. 
Proposal 1: OOBE requirements for UAVs should be mandatory to be supported if the UE has Aerial subscription and supports the corresponding frequency bands (defined by RAN4 in 38.101). 
Proposal 2: The support for BRID and DAA is not mandatory when the UE has Aerial subscription. 
Proposal 3: Decide if there is a Rel-18 “UAV capability” or if it is sufficient to rely on the Aerial subscription + individual feature capabilities. Consider the feedback received from RAN4.
Proposal 4: The Aerial UE in NR also supports events H1/H2 and measurement reporting based on numberOfTriggeringCells.
Proposal 5: Besides the LTE baseline for Aerial capabilities, the UE with Aerial subscription also mandatorily supports the flight path plan reporting. 
Proposal 6: Aerial UE capabilities are introduced per-UE. No need to differentiate per FDD/TDD or consider bands/BCs. 
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