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In this paper, we further discuss the remaining issues for UAV UE capabilities, i.e., LTE A2X UE capability and A2X dependency on Sidelink.

Discussion 
LTE A2X UE capability
Regarding UE capability sl-A2X-Service-r18, in RAN2#125 meeting the following agreements were further achieved:
	=>	sl-A2X-Service-r18 capability is per UE.    This implies that the UE doesn’t support both SL V2X/ProSe and A2X, but can be revisited when there is a need to support both.
=>	No separate tx/rx capability will be introduced for now
=>	FFS how to capture dependency on the specification and which capability have dependencies.  



According to current R18 TS 38.331 as below, sl-A2X-Service-r18 is already captured as a per-UE capability which indicates whether UE supports A2X service(s) which include BRID, DAA or both.
AerialParameters-r18 ::=                      SEQUENCE {
   <omitted part>
    -- Support of A2X service(s) using PC5 Sidelink and dedicated resource pool for A2X service(s)
    sl-A2X-Service-r18                            ENUMERATED {brid, daa, bridAndDAA}                   OPTIONAL,
    ...
}
And the corresponding field description captured in TS 38.306 is as follows:
	sl-A2X-Service-r18
Indicates whether the UE supports A2X service(s) which include BRID, DAA or both using A2X communication as specified in TS 38.331 [9]. This field also indicates whether the UE supports the dedicated resource pools as specified in TS 38.331 for the corresponding A2X service(s).


Observation 1: sl-A2X-Service-r18 is already captured as a per-UE capability in NR specs.
But in LTE TS 38.331, it’s still implemented as a per band UE capability, which is indicated for each A2X band.
UE-EUTRA-Capability-v1800-IEs ::= SEQUENCE {
	measParameters-v1800					MeasParameters-v1800					OPTIONAL,
	rf-Parameters-v1800						RF-Parameters-v1800						OPTIONAL,
	ntn-Parameters-v1800					NTN-Parameters-v1800					OPTIONAL,
	-- A2X capabilities
	sl-Parameters-v1800						SL-Parameters-v1800						OPTIONAL,
	-- Support handling of aerial-specific Ns and Pmax list broadcasted by the cell
	multiNS-PmaxAerial-r18					ENUMERATED {supported}					OPTIONAL,
	son-Parameters-v1800					SON-Parameters-v1800,
	ue-BasedNetwPerfMeasParameters-v1800	UE-BasedNetwPerfMeasParameters-v1800,
	nonCriticalExtension					SEQUENCE {}								OPTIONAL
}	

SL-Parameters-v1800 ::=					SEQUENCE {
	sl-A2X-SupportedBandCombinationList-r18		SL-A2X-SupportedBandCombination-r18		
OPTIONAL
}

SL-A2X-SupportedBandCombination-r18 ::=		SEQUENCE (SIZE (1..maxBandComb-r13)) OF SL-A2X-BandCombinationParameters-r18

SL-A2X-BandCombinationParameters-r18 ::=	SEQUENCE (SIZE (1.. maxSimultaneousBands-r10)) OF SL-A2X-BandParameters-r18

SL-A2X-BandParameters-r18 ::= SEQUENCE {
	a2x-FreqBandEUTRA-r18			FreqBandIndicator-r11,
	a2x-BandParametersTxSL-r18		BandParametersTxA2X-r18				OPTIONAL,
	a2x-BandParametersRxSL-r18		BandParametersRxA2X-r18				OPTIONAL,
	sl-A2X-Service-r18				ENUMERATED {brid, daa, bridAndDAA}	OPTIONAL
}

Observation 2: sl-A2X-Service-r18 is implemented as a per-band capability in LTE specs.
In our view, since the agreement “sl-A2X-Service-r18 capability is per UE” should apply to both NR and LTE, the LTE spec change to make sl-A2X-Service-r18 a per-UE capability is necessary. 
Proposal 1: capture sl-A2X-Service-r18 as a per-UE capability in LTE spec.

A2X dependency on Sidelink
As for the A2X dependency on Sidelink issue, RAN2 agreed “No separate tx/rx capability will be introduced for now”, but how to capture the dependency is still FFS. And currently we have two options to address this issue for LTE and NR respectively.
Option 1: a UE supporting A2X shall support all sidelink features.
For LTE sidelink, there are no explicit mandatory UE capabilities, and dozens of UE capabilities and categories are mixed up, e.g., 
UE categories: ue-CategorySL-C-RX, ue-CategorySL-C-Tx, ue-CategorySL-D 
Sidelink capability parameters: commSupportedBandsPerBC-r12, commSupportedBands-r12, commSimultaneousTx-r12, discSupportedBands-r12, discScheduledResourceAlloc-r12, disc-UE-SelectedResourceAlloc-r12 disc-SLSS-r12 etc. 
Considering A2X service is on top of LTE sidelink and it’s not quite straightforward to reduce some mandatory UE capabilities for A2X services, a LTE UE supporting A2X feature shall also support LTE sidelink in at least one SL band without further capability reduction. 
The suggested LTE 36.306 TP is as below:
	4.3.21.35	sl-A2X-Service-r18
This parameter indicates whether the UE supports A2X service and dedicated resource pool for A2X service as specified in TS 36.331 [5]. A UE supporting this feature shall also support LTE sidelink in at least one sidelink band.


Proposal 2: A LTE UE supporting A2X feature shall also support LTE sidelink in at least one side link band. No further sidelink UE capability distinguishment for A2X is needed.

Option 2: a UE supporting A2X only needs to support partial sidelink features.
The following UE capabilities are mandatory for NR sidelink according to TS 38.306:
	UE capability Mandatory for NR SL UE
	For Unicast only?

	sl-Reception-r16:  indicate NR SL rx support. 
	N 

	sl-TransmissionMode1-r16: mandatory for NR SL UE supporting licensed spectrum (gNB operated/managed) 
	N

	sl-TransmissionMode2-r16
	N 

	sync-Sidelink-r16
	N

	congestionControlSidelink-r16
	N 

	psfch-FormatZeroSidelink-r16
	N

	csi-ReportSidelink-r16
	N

	sl-openLoopPC-RSRP-ReportSidelink-r16
	Y



Since RAN2 agreed to support only SL Mode 2 for A2X and “PC5-U is used to support BRID for UAV”, no further clarification for sl-TransmissionMode1-r16 is needed as it’s only for licensed spectrum.
Considering BRID and DAA are only broadcast information with no need to support unicast, sl-openLoopPC-RSRP-ReportSidelink-r16 should not be mandatory for A2X services. So the corresponding clarification can be captured in spec TS 38.306 as below:
	sl-openLoopPC-RSRP-ReportSidelink-r16
Indicates whether UE supports sidelink pathloss based open loop power control and RSRP report in case of unicast.
This field is only applicable if the UE supports sl-Reception-r16 and at least one of sl-TransmissionMode1-r16 and sl-TransmissionMode2-r16.

Support of this feature is mandatory if UE supports NR sidelink, except for A2X services.


And as a common understanding, similar to LTE, it should be also clarified a NR UE supporting A2X feature shall also support NR sidelink in at least one side link band.
The suggested NR 38.306 TP is as below:
· 4.2.24	Aerial UE Parameters
	sl-A2X-Service-r18
Indicates whether the UE supports A2X service(s) which include BRID, DAA or both using A2X communication as specified in TS 38.331 [9]. This field also indicates whether the UE supports the dedicated resource pools as specified in TS 38.331 for the corresponding A2X service(s). A UE supporting this feature shall also support NR sidelink in at least one sidelink band.



Proposal 3: A NR UE supporting A2X feature shall also support NR sidelink in at least one side link band. A NR UE supporting A2X feature doesn’t need to support sl-openLoopPC-RSRP-ReportSidelink-r16 or sl-TransmissionMode1-r16.

Conclusion
In this paper, we discuss the open issues for UAV UE capabilities, and we propose:
Proposal 1: capture sl-A2X-Service-r18 as a per-UE capability in LTE spec.
Proposal 2: A LTE UE supporting A2X feature shall also support LTE sidelink in at least one side link band. No further sidelink UE capability distinguishment for A2X is needed.
Proposal 3: A NR UE supporting A2X feature shall also support NR sidelink in at least one side link band. A NR UE supporting A2X feature doesn’t need to support sl-openLoopPC-RSRP-ReportSidelink-r16 or sl-TransmissionMode1-r16.
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