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1. Introduction
At the RAN1#110bis-e meeting, UE capability and RRC signaling for UAV beamforming were discussed and following agreements were made [1].
	Agreement
Study extending application of FR2-only beam management parameters e.g., spatial relation, beam correspondence, etc. to FR1 for UAV UEs
· FFS: Other parameters
· FFS: Impacts to legacy beam management for FR1
· FFS: Application of beam correspondence in FDM bands
Note: Identification of relevant UAV UE capabilities does not require commitment to support a specific TCI framework, and relevant parameters may change depending on the framework supported
Note: Whether or not to specify above parameters should depend on the identification of  the target scenarios and the potential issues faced by UAV,  the identification of  which existing capabilities and/or mechanisms and/or frameworks can be treated as candidate for addressing above issues, and the necessity of specifying above parameters (i.e., whether the potential issues faced by UAV can already be solved with the existing capabilities and/or mechanisms and/or frameworks)

Agreement
Study indication of beam characteristics, e.g., number of beams, beamwidth, beam center, radiated EIRP, etc. as UAV UE capability
· FFS: Feasibility/benefit of indicating orientation of beams including height dependence 
· FFS: Necessary parameters, ranges of suitable values, and method of indication
· FFS: Height-dependence on relevant parameters
· FFS: Indication of beams as either ‘fixed’ or ‘adaptive’
Note: Whether or not to specify above parameters should depend on the identification of  the target scenarios and the potential issues faced by UAV,  the identification of  which existing capabilities and/or mechanisms and/or frameworks can be treated as candidate for addressing above issues, and the necessity of specifying above parameters (i.e., whether the potential issues faced by UAV can already be solved with the existing capabilities and/or mechanisms and/or frameworks)

Agreement
Study indication of minimum beam application latency as UAV UE capability
· If unifiedJointTCI-r17 is supported, suitable range of values for minBeamApplicationTime-r17
· If unifiedJointTCI-r17 is not supported, enhancements to timedurationforQCL may be considered
· FFS: additional parameters, e.g., beamSwitchTiming
Note: further consideration does not require commitment to support a specific TCI framework.
Note: Whether or not to specify above parameters should depend on the identification of  the target scenarios and the potential issues faced by UAV,  the identification of  which existing capabilities and/or mechanisms and/or frameworks can be treated as candidate for addressing above issues, and the necessity of specifying above parameters (i.e., whether the potential issues faced by UAV can already be solved with the existing capabilities and/or mechanisms and/or frameworks)



In this contribution, we discuss further on UE capability and RRC signaling for UAV beamforming.

2. Discussion on UE capability and RRC signaling for UAV beamforming
At the RAN1#110bis-e meeting, baseline framework for indication of beam management capabilities for UAV UEs was discussed [2]. There are three alternatives as below.
· Alt. 1:	Rel-15/16 TCI framework
· Alt. 2:	Rel-17 unified TCI framework
· Alt. 3:	Both Rel-15/16 TCI framework and Rel-17 are supported based on UAV UE capability
In our view, single baseline framework should be selected rather than Alt.3. In addition, Alt.2 should be simple and sufficient for FR1 UAV UEs. In TS38.214, there is a restriction that both Rel-15/16 TCI framework and Rel-17 unified TCI framework cannot be configured in the same band. If Alt.1 is selected, when gNB configures UAV using Rel-15/16 TCI framework in a band, gNB cannot configure other Rel.17/18 features using Rel-17 unified TCI framework in the same band. Since other work items in Rel-18 would support Rel-17 unified TCI framework, UAV should also support Rel-17 unified TCI framework to avoid fragmentation of beam indication framework.
	5.1.5	Antenna ports quasi co-location
[…]
The UE is not expected to be configured with tci-StatesToAddModList, SpatialRelationInfo or PUCCH-SpatialRelationInfo, except SpatialRelationInfoPos in a CC in a band, if the UE is configured with dl-OrJoint-TCIStateList or UL-TCI-State in any CC in the same band.



Once RAN1 agrees on the baseline framework, RAN1 can discuss necessary beam management parameters for extending applicability to FR1 UAV UEs.
Proposal 1: RAN1 should discuss and decide the baseline framework for indication of beam management capabilities for UAV UEs.
· Rel-17 unified TCI framework should be selected as the baseline framework

For extending application of FR2-only beam management parameters, at least uplinkBeamManagement, beamCorrespondenceSSB-based-r16, beamCorrespondenceCSI-RS-based-r16 and beamCorrespondenceWithoutUL-BeamSweeping can be considered. On the other hand, spatialRelations would not be necessary to be considered if Rel-15/16 TCI framework is not supported. 
Proposal 2: At least uplinkBeamManagement, beamCorrespondenceSSB-based-r16, beamCorrespondenceCSI-RS-based-r16 and beamCorrespondenceWithoutUL-BeamSweeping can be considered for extending applicability to FR1 bands.

Regarding the indication of beam characteristics such as number of beams, beamwidth, beam center, radiated EIRP, etc., it is not clear yet on how to utilize such beam characteristics information at NW. One possible use case would be that NW may select appropriate site to connect with UAV UE according to its beam characteristics to avoid causing severe interference. However, how/which beam characteristics information is beneficial for such purpose should be further studied. It is assumed that at least some existing beam management capabilities would become available for UAV UE as proposed above, and it may be sufficient for NW to select appropriate site to connect with UAV UE.

Regarding the minimum beam application time, capabilities for unified TCI with joint DL/UL TCI update are available and hence they can be used for FR1 UAV UE. Candidate values for the minimum beam application time in FR1 are {1, 2, 4, 7, 14, 28, 42, 56, 70} symbols, and it may be possible to limit the range of values for FR1 UAV UE for which fast beam application time may be necessary. In addition, large values are mainly for large SCS(s) and hence candidate values can be limited to smaller values for FR1 UAV UE assuming smaller SCS(s).
Proposal 3: Suitable range of values for minBeamApplicationTime-r17 for FR1 UAV UE can be discussed with considering FR1 SCSs and fast beam application requirement.

At the RAN1#110bis-e meeting, capability for antenna/beam configuration changes as potential trigger for UAV UE measurement reports was proposed by some companies. In our understanding, it may mean new capability for UE supporting dynamic switching of Tx spatial domain filter. Whether such feature is feasible and beneficial should be further studied.


3. Conclusion
In this contribution, we presented our views regarding UE capability and RRC signaling for UAV beamforming. Based on the discussion in this contribution, following proposals were made.
Proposal 1: RAN1 should discuss and decide the baseline framework for indication of beam management capabilities for UAV UEs.
· Rel-17 unified TCI framework should be selected as the baseline framework
Proposal 2: At least uplinkBeamManagement, beamCorrespondenceSSB-based-r16, beamCorrespondenceCSI-RS-based-r16 and beamCorrespondenceWithoutUL-BeamSweeping can be considered for extending applicability to FR1 bands.
Proposal 3: Suitable range of values for minBeamApplicationTime-r17 for FR1 UAV UE can be discussed with considering FR1 SCSs and fast beam application requirement.
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