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Introduction
In RAN#94-e, a new WI for supporting UAV in NR was approved [1]. The WID includes an objective for broadcasting remote ID (BRID):

	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.



In this paper we discuss various aspects of this objective. 
[bookmark: _Ref178064866]Discussion
General aspects
As stated in the WID, solutions for both LTE and NR should be studied and specified, if needed. In this regard, our view is that the solutions should strive to minimize changes to both NR and LTE specs.
[bookmark: _Toc110935228]Solutions for both LTE and NR need to be studied, targeting minimal NR and LTE specs changes. 

As noted in the WID, the detailed objective will be drafted based on SA2 outcome. Currently, SA2 is still working on the solutions for BRID and several solutions have been identified in the TR 23.700-58. According to these solutions, the UAV ID can be broadcasted using the Uu air interface (i.e., using multicast broadcast service - MBS) or using the PC5 interface.
[bookmark: _Toc110935224]The ongoing work in SA2 on broadcasting UAV ID considers using both Uu interface and PC5 interface for ID broadcasting.
Since SA2 has not concluded the study, it will be difficult for RAN2 to layout the detailed RAN2 objective at this stage. It is therefore important that RAN2 discuss how the coordination with SA2 should be done. One obvious solution is to wait until SA2 has completed the SI, but RAN2 can also be proactive and send LS to SA2 to ask for inputs. 
[bookmark: _Toc110935229]RAN2 to discuss the best approach to coordinate with SA2: whether RAN2 sends an LS to SA2 to ask for inputs or RAN2 waits for SA2 to send an LS informing the status of the SA2 work or relying on companies’ effort.
In the next sections, we discuss several general aspects related to the solutions being considered in SA2.
Uu-based solutions
Currently, SA2 is developing solutions for broadcasting the remote ID via MBS [3]. In this solution, the broadcast session establishment can be triggered by USS/UTM or UAV registration. One or multiple broadcast sessions can be established to enable broadcast remote ID via MBS system in specific area. After the broadcast session is established, USS/UTM will start to broadcast the remote ID of UAV, which has already been reported from UAV UE to the server via user plane in the uplink. 
[bookmark: _Toc110935225]SA2 is considering MBS-based remote ID broadcast solution for NR
In LTE, eMBMS is designed to deliver broadcast and multicast services for existing 3GPP cellular networks. eMBMS can deliver the same multimedia contents to multiple users located within a predefined MBMS service area simultaneously, which can help improve the user experience and spectral efficiency [4]. Further, Single Cell Point To Multiploint (SC-PTM) uses the eMBMS system architecture, providing enhancements in the air interface to improve radio efficiency and to reduce latency.
PC5-based solutions
In 3GPP systems, support of broadcast remote ID can also be solved by PC5-based solutions, which are also under development in SA2. For instance, several architectures targeting different scenarios are designed to support broadcasting remote ID with UAV-to-everything (U2X) communication via PC5 interface, which leverages the V2X mechanisms to support BRID. Furthermore, the content of the messages for BRID are defined according to the regional regulations for BRID, and optionally according to regional mean of compliance documents [3]. 
In LTE networks, broadcasting remote ID via PC5 interface can also be enabled by ProSe service, where ProSe Direct Discovery is defined as the process that detects and identifies another UE in proximity using E-UTRA or WLAN direct radio signals. There are two types of ProSe Direct Discovery: open and restricted, depending on whether explicit permission is needed from the UE that is being discovered. As one of the models in ProSe Direct Discovery, Model A ("I am here") defines two roles for the ProSe-enabled UEs that are participating in Prose Direct Discovery: Announcing UE and Monitoring UE. In Model A, the announcing UE broadcasts discovery messages at pre-defined discovery intervals, and the monitoring UEs who are interested in these messages will read and process these messages [5]. This model can be reused for remote ID broadcast in LTE networks. 
ProSe Direct Communication is defined as a communication between two or more UEs in proximity that are ProSe-enabled, and when authorised, can apply no matter whether the UE is in or out of E-UTRAN coverage. Technically, it can also be used for remote ID broadcast. Compared with ProSe Direct Discovery with no QoS requirement, ProSe Direct Communication applies ProSe Per-Packet Priority and ProSe Per-Packet Reliability to realize the priority and reliability handling for transmission of protocol data unit. 
[bookmark: _Toc110935226]In LTE, either V2X or ProSe can be considered for PC5-based solutions to support broadcasting remote ID.
As with LTE systems, 5G ProSe Direct Discovery and 5G ProSe Direct Communication can also be applied for remote ID broadcast in NR systems, and there is still no QoS requirement for 5G ProSe Direct Discovery. One difference is that, 5G ProSe Direct Communication introduces QoS handling instead of applying ProSe Per-Packet Priority as in LTE. Moreover, 5G ProSe Direct Communication supports both the cases of public safety and commercial service [6]. 
[bookmark: _Toc110935227]In NR, either V2X or ProSe can be considered to support broadcasting remote ID.
Conclusion
[bookmark: _In-sequence_SDU_delivery]
In the previous sections we made the following observations: 
Observation 1	The ongoing work in SA2 on broadcasting UAV ID considers using both Uu interface and PC5 interface for ID broadcasting.
Observation 2	SA2 is considering MBS-based remote ID broadcast solution for NR
Observation 3	In LTE, either V2X or ProSe can be considered for PC5-based solutions to support broadcasting remote ID.
Observation 4	In NR, either V2X or ProSe can be considered to support broadcasting remote ID.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Solutions for both LTE and NR need to be studied, targeting minimal NR and LTE specs changes.
Proposal 2	RAN2 to discuss the best approach to coordinate with SA2: whether RAN2 sends an LS to SA2 to ask for inputs or RAN2 waits for SA2 to send an LS informing the status of the SA2 work or relying on companies’ effort.
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