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Introduction
In RAN#98, the original WID for supporting UAV in NR [1] was updated to [2]. The WID includes an objective for broadcasting remote ID (BRID):
	3. Study and specify, if needed, enhancements to NR PC5 and LTE PC5 to support UAV identification broadcast [RAN2]. Check at RAN#99 for further elaboration of this objective, based on RAN2 discussions and SA2 development. Note: This objective is not intended to introduce new band(s) with support for the PC5 interface. UAV use of LTE PC5 or NR PC5 is not addressing any operator licensed band.


In this paper we discuss some of the aspects related to 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: _Toc127376058]Solutions for both LTE and NR need to be studied, targeting minimal NR and LTE specs changes.
One of the issues to be discussed in RAN2 is how to handle the UAV broadcast remote ID information (BRID), whether it should be considered application layer information and transmitted over the sidelink traffic channel (STCH) or should it be transmitted over the sidelink control channel (SCCH). 
[bookmark: _Toc127376059]The sidelink traffic channel (STCH) and sidelink control channel (SCCH) are possible candidates for broadcasting the UAV BRID.
However, it should be noted that such a UAV BRID cannot be signalled over the control plane using for e.g., PC5-RRC as broadcast and groupcast communication over sidelink is connection-less. Furthermore, the PC5-S layer currently does not support/consist of such a BRID, but this is mostly in SA2’s domain and we should wait for further progress (if any).  
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc112169048][bookmark: _Toc127376060]The current NR SL specification does not support broadcasting BRID over control plane using SCCH.
Although there are some advantages (for e.g., in terms of priority handling) of using the SCCH for transmission of the BRID, the architecture for the BRID from SA2 defines a U2X application server/U2X application at the UE and the BRID can be considered as application layer information. As a result, this should be signalled over the STCH.     
[bookmark: _Toc127376054]RAN2 to consider the UAV BRID as information received from the U2X application layer and signaled over the STCH. 
With the assumption that the UAV BRID is transmitted as data over the STCH, RAN2 should discuss how to handle this data over the AS-layer. For example, all UAV services can be handled the same (i.e., same priority), mapped to the same L2 ID (depending on cast type). Or, different UAV services would need to be handled differently (with different priorities), mapped to separate L2 IDs (depending on cast type). As this is in SA2’s purview, RAN2 should consider triggering an LS to SA2 to get further information or wait for SA2’s progress.  
[bookmark: _Toc127376061]RAN2 should consider triggering an LS to SA2 or wait for SA2’s progress on handling of BRID in the AS-layer  
Aspects of PC5-based solutions
In 3GPP systems, support for BRID can also be solved by PC5-based solutions, which are proposed by the conclusions drawn 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, 4]. 
[bookmark: _Toc127376062]Contents of the BRID message is defined according to the regional regulations and optionally according to the regional mean of compliance documents.
An important aspect to consider for broadcast over PC5 is the configuration of the resource pools. Depending on the coverage and RRC state, the UAV UE can be configured with the resource pools from either the SIB12, a dedicated configuration from the gNB or a pre-configuration. In addition, based on inputs from SA2 on the handling of the BRID in the AS-layer, it could be necessary to study changes to the resource pool allocation to satisfy the QoS requirements of the BRID and improve the power efficiency of the UAV UE. 
[bookmark: _Toc127376055]RAN2 to consider changes to the resource pool allocation for UAV broadcast identification considering its QoS requirements and UAV UE’s power efficiency. 
The updated WID mandates that RAN2 study and specify, if needed, enhancements to the NR PC5 and LTE PC5 to support UAV BRID. Both NR/LTE PC5 support network-controlled and UE-autonomous resource allocation procedures known as Mode-1/Mode-2 in NR PC5 and Mode-3/Mode-4 in LTE PC5. It is worth mentioning that while the network-controlled mode has potential advantages in terms of performance, the UE-autonomous mode can work in both in-coverage and out-of-coverage scenario. 
[bookmark: _Toc127376063]While network-controlled mode has potential advantages in terms of performance, the UE-autonomous mode can work in both in-coverage and out-of-coverage scenario.
For BRID use case, we believe that it is desirable to support the use case in out-of-coverage scenario. Therefore, we believe that the UE-autonomous procedure (mode-2 for NR PC5 and mode-4 for LTE PC5) should be supported for the BRID transmission based on legacy procedures. Therefore, our view is that the SL UE-autonomous mode should be prioritized in RAN2 work and Mode-1 can be studied/specified if time allows.
[bookmark: _Toc127376056]RAN2 to support UE-autonomous resource allocation (Mode-2 in NR PC5 and Mode-4 in LTE PC5) for UAV broadcast identification.
As for the network-controlled mode, there are some new aspects of SL for UAV as compared to SL for V2X that may need further investigations. For example, at high altitudes, the inter-cell interference caused by Mode-1 scheduling transmissions can be more significant as compared to when the UE at the ground level. 
[bookmark: _Toc127376064]There are new aspects to the network-controlled mode for UAV SL like inter-cell interference due to high altitudes and this would need to be further investigated.
Additionally, UAVs may require more frequent hand-over than V2X due to complicated cell association patterns, which can compromise the benefit of Mode-1 scheduling. As a result, we think RAN2 should study if the network-controlled resource allocation (Mode-1 for NR PC5 and Mode-3 for LTE PC5) procedure is to be supported. 
[bookmark: _Toc127376057]RAN2 to study if network-controlled (Mode-1 for NR PC5 and Mode-3 for LTE PC5) resource allocation is to be supported for UAV broadcast identification.  
Conclusion
[bookmark: _In-sequence_SDU_delivery]
In the previous sections we made the following observations: 
Observation 1	Solutions for both LTE and NR need to be studied, targeting minimal NR and LTE specs changes.
Observation 2	The sidelink traffic channel (STCH) and sidelink control channel (SCCH) are possible candidates for broadcasting the UAV BRID.
Observation 3	The current NR SL does not support broadcasting BRID over control plane using SCCH.
Observation 4	RAN2 should consider triggering an LS to SA2 or wait for SA2’s progress on handling of BRID in the AS-layer
Observation 5	Contents of the BRID message is defined according to the regional regulations and optionally according to the regional mean of compliance documents.
Observation 6	While network-controlled mode has potential advantages in terms of performance, the UE-autonomous mode can work in both in-coverage and out-of-coverage scenario.
Observation 7	There are new aspects to the network-controlled mode for UAV SL like inter-cell interference due to high altitudes and this would need to be further investigated.
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to consider the UAV BRID as information received from the U2X application layer and signaled over the STCH.
Proposal 2	RAN2 to consider changes to the resource pool allocation for UAV broadcast identification considering its QoS requirements and UE power efficiency.
Proposal 3	RAN2 to support UE-autonomous resource allocation (Mode-2 in NR PC5 and Mode-4 in LTE PC5) for UAV broadcast identification.
Proposal 4	RAN2 to study if network-controlled (Mode-1 for NR PC5 and Mode-3 for LTE PC5) resource allocation is to be supported for UAV broadcast identification.
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