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[bookmark: _Ref488331639]1. Introduction
As a follow on to the support of UAV in LTE in REL15 [1] RAN#94 approved for REL18 a new WID to support the introduction of UAV and UAS in to NR [2]. Two of the captured objectives relate to UAV Identification and the UAV Identification Broadcast.
	2. Specify the signaling to support subscription-based aerial-UE identification [RAN3/SA2 interaction/RAN2]
Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.

3. Study and specify, if needed, enhancements for UAV identification broadcast [RAN2, SA2].
Applicable to both LTE and NR
Note: This study should consider existing techniques based on Uu or non 3GPP technologies, or unlicensed band as the baseline.
Note: This description is a placeholder for a more detailed objective to be drafted once SA2 will have concluded their study on the architectural aspects.




Whilst awaiting further input from SA2, in this paper we will try to address aspects relating to these objectives and the next actions from RAN2 to make progress on these issues.
2. Discussion
In general it is noted in the WID [2] that the introduction of UAV in LTE should be used as a basis for discussion for objective 2. Whereas for objective 3 , since REL15 and the introduction of UAV into LTE in REL15, additional work on UE identification has been completed in SA1 [4] and SA2 in REL17 [5] and captured in their respective specifications [6]. Clearly this new work introduces several new aspects which during the RAN2 work will need to be considered also in LTE, which is also captured in the WID objective bullet. 
In addition SA2 is currently undertaking further specification of UAS architecture and the associated UAV, UAV controller and UTM interaction for the Broadcast Remote Identification and C2 communications  and the introduction of Detect And Avoid (DAA) using direct communications [7] as captured in the running report [8]. 

[bookmark: _GoBack]2.1 Signaling To Support Subscription-Based Aerial-UE Identification
Firstly objective 2 [2] indicates that the primary responsibilities are to be handled by RAN3 and SA2 and RAN2.
[bookmark: _Hlk115283438]We can see from the introduction of UAV in LTE regarding the support for subscription-based aerial-UE identification the impact to RAN2 was limited in support of stage 2 decisions impacting RAN3 [9] and capturing the overall functionality in the stage 2 specification. Signalling was introduced to transfer the relevant subscription information from the CN to the eNB informing whether the UAV subscription supports Aerial UE function and included tracking the UE with its aerial capability as it migrated across the network. The eNB behaviour in response to receiving this subscription information was left to eNB implementation. As indicated in REL15 this work was carried out in RAN3 and captured in CRs to 36.413 (S1AP) and 36.423 (XnAP). 

Following consideration of the ongoing work in REL18 in SA2 there currently seems to be a low need for RAN2 involvement. We propose for this objective that RAN2 limit its activities to harmonising NR specification with LTE and mirrors stage 2 aspects form LTE. If feedback is subsequently received from SA2 requiring additional functionality then this can be considered at that time.
Proposal 1: RAN2 should support the specification of NR_UAV stage 2 based on LTE_UAV work.
Specifically RAN2 can capture the following.
· NR UAV subscription based information is signaled from the AMF to the gNB.
· NR UAV subscription based information is signaled from the source gNB to the target gNB.

Proposal 2: wait for SA2 before working specifying any other function to support subscription-based aerial-UE identification.

2.2 UAV Identification Broadcast
SA2 identifies the use for broadcast remote identification (BRID) by a UAV to aid operation by broadcasting a unique UAV ID [11] plus other information for example UAV type, current location and time, route information, speed and heading information. This broadcast information can be used by recipients to reliably identify a UAV, in as much the assigned UAV ID can be verified by a network or a trusted 3rd party whilst also provides other related information useful for tracking and other functionality such as Detect And Avoid (DAA) e.g. for UAV to UAV collision avoidance.

To enable this SA2 in [8] is considering re-use as far as possible of existing 3GPP mechanisms such as via Uu broadcast in UAV authorised or restricted areas by re-using existing broadcast solutions e.g. for NR MBS broadcast session(s) over one or more MBS service areas.
For an LTE comparable solution then eMBMS SC-PTM could be considered as a potential solution.

An alternative solution also under consideration in [8] involves  the adoption of UE sidelink utilising the PC5 interface to provide broadcast remote identification for in coverage and out of coverage UAVs, as well as between UAVs operating across different PLMNs in a resource coordinated manner. This possibly could be supported using PC5 unicast direct C2 communication functionality or alternatively through the use of ProSe broadcast or groupcast to advertise the UAV presence to other devices in proximity. 
RAN2 should support LTE sidelink operation and NR sidelink operation in scope for its REL18 UAV work, considering the SA2 work on broadcast remote identification.
Proposal 3: RAN2 support LTE sidelink operation and NR sidelink operation in scope for UAV Identification Broadcast in REL18.

Currently in RAN, the WID [2] has a note that the current objective is incomplete until SA2 makes its conclusions. Hence it is unclear that support NR sidelink PC5 interface is required in addition to the already captured Uu interface. Waiting for a final conclusion from SA2 poses some concern inasmuch it delays RAN2 specification within the remaining limited REL18 time frame. Hence it would be beneficial that RAN2 ask SA2 for an early indication regarding the use of the PC5 interface and any aspects related to the minimum requirements of the supporting LTE and NR sidelink in the corresponding RAN work item in REL18, in order that RAN2 can make progress with no further undue delayed.
Proposal 4: RAN2 consider how to progress work on this topic without waiting for the SA2 study conclusion and a formal revision of the placeholder objective currently captured in [2] e.g. if RAN2 cannot reach consensus to adopt the LTE and NR PC5 interface then send an LS to SA2.

In addition to broadcast of remote identification for use in UAV identification and tracking, SA2 are evaluating solutions to support Detect And Avoid (DAA) collision avoidance between UAVs. The behaviour is also based on use of similar interfaces and signalling as considered for BRID, e.g. Uu broadcast and PC5 unicast, broadcast, groupcast etc.. RAN2 should also consider whether solutions under consideration require further evaluation for UAV scenarios in order to adequately support DAA functionality.
Proposal 5: RAN2 should ensure solutions for BRID will support the required performance for DAA for UAV operation as captured in [11].

3. Conclusion and Recommendations
Considering the discussion presented above we propose the following as a basis for continuation of discussion.
Signaling to support subscription-based aerial-UE identification
Proposal 1: RAN2 should support the specification of NR_UAV stage 2 based on LTE_UAV work.
Specifically RAN2 can capture the following.
· NR UAV subscription based information is signaled from the AMF to the gNB.
· NR UAV subscription based information is signaled from the source gNB to the target gNB.

Proposal 2: wait for SA2 before working specifying any other function to support subscription-based aerial-UE identification.

UAV identification broadcast
Proposal 3: RAN2 support LTE sidelink operation and NR sidelink operation in scope for UAV Identification Broadcast in REL18.
Proposal 4: RAN2 consider how to progress work on this topic without waiting for the SA2 study conclusion and a formal revision of the placeholder objective currently captured in [2] e.g. if RAN2 cannot reach consensus to adopt the LTE and NR PC5 interface then send an LS to SA2.
Proposal 5: RAN2 should ensure solutions for BRID will support the required performance for DAA for UAV operation as captured in [11].
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