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Introduction
In RAN#99, the WID for NR support of UAV was updated and now includes the following objective for broadcasting remote ID (BRID) with additional support for DAA using the same framework [1]. 
	[bookmark: _Hlk129273301][bookmark: _Hlk130294308]3. Specify the support for UAV identification broadcast (BRID) in NR PC5. Support of DAA using the same framework as BRID without DAA specific enhancements can be considered [RAN2]. Note: UAV use of NR PC5 is to be used only in designated bands as defined in regulation for BRID/DAA use. 


In addition, a new WID has been created for the LTE PC5 with the same objective [2].
1. Specify the support for UAV identification broadcast (BRID) in LTE PC5. Support of DAA using the same framework as BRID without DAA specific enhancements can be considered [RAN2]. Note: UAV use of LTE PC5 is to be used only in designated bands as defined in regulation for BRID/DAA use. 
In RAN2#121, the following agreements were made for UAV identification broadcast:
Agreements:
-	PC5-U is used to support BRID for UAV
-	Support both in-coverage and out-of-coverage scenarios
-	Mode 2 will be supported.  FFS whether further mode 1 will be supported.  
-	FFS whether separate pools are needed 
-	FFS whether current configurations can support UAV requirements 
In this paper we discuss some of the aspects related to these objectives. 
[bookmark: _Ref178064866]Discussion
LTE PC5
In the last plenary meeting (RAN#99), a separate WID was approved mirroring the objective of the support of BRID over NR PC5. In addition, from the last meeting, the agreement was made to support the mode-2 (UE-autonomous) resource allocation procedure for BRID transmission. As a result, for the resource allocation procedure, we believe it would also be reasonable to make the corresponding agreement for LTE PC5. 
[bookmark: _Toc131711933]LTE PC5 Mode-4 resource allocation procedure is supported 
DAA Transmissions
In addition to the new WID for the LTE PC5 objective, it was also agreed in the plenary to include support for DAA using the same framework as BRID without DAA specific enhancements to be considered. 
[bookmark: _Toc131711893]According to the WID, support of DAA uses the same framework as BRID without DAA specific enhancements can be considered. 
PC5-U is used to support BRID for UAV
Given that it was agreed in the last meeting that PC5-U is used to support BRID, it would also be reasonable to agree that the same is applicable for DAA transmissions. Further, as both BRID and DAA messages are generated outside 3GPP domain, we believe that DAA should also use PC5-U.
[bookmark: _Toc131711934]PC5-U is used to support DAA for UAV.
In our understanding, both BRID and DAA are broadcast messages. In case of BRID, the messages contain information about the identity of the UAV, 3D location of the UAV, 3D location of the take-off location of the UAV, velocity, etc. In case of DAA, we assume the message contains information about location and trajectory of the UAV, just like the traffic safety messages for V2X (i.e., the Cooperative Awareness Message (CAM) and Decentralized Environment Notification Message (DENM)). Therefore, we believe broadcast mode for BRID and DAA should be the focus of RAN2. In fact, the WID targets supporting broadcast remote ID with non-DAA-specific enhancements. Moreover, in LTE PC5, only broadcast mode is supported.
[bookmark: _Toc131711935][bookmark: _Toc131597121][bookmark: _Toc131711903][bookmark: _Toc131711936][bookmark: _Toc131597122][bookmark: _Toc131711904][bookmark: _Toc131711937][bookmark: _Toc131711938]Support only broadcast mode for BRID and DAA.
Network-Controlled Resource Allocation
Network-controlled resource allocation (mode-1 for NR PC5 and mode-3 for LTE PC5) is based on the UE sending a SL-BSR (carrying the destination ID (of any cast type) and buffer size) in the UL to the gNB. Based on which, the gNB will provide the UE with a set of resources for transmission.  
Mode 2 will be supported.  FFS whether further mode 1 will be supported.
For the FFS relating to the support of network-controlled resource allocation, there are some new aspects for UAV compared to V2X. For example, at high altitudes, frequent UL signaling of the SL-BSR for requesting resources can cause higher levels of inter-cell interference compared to when the UE is at ground level. Additionally, UAVs may require more frequent handover than V2X due to complicated cell association patterns, leading to outdated SL-BSRs, as the UE at high speeds can move out of coverage of a cell before receiving the response. All of which can compromise the benefit of network-controlled resource allocation. 
[bookmark: _Toc131711894]Frequent UL signaling of the SL-BSR for requesting resources can cause higher levels of inter-cell interference and complicated cell associated patterns leading to outdated SL-BSRs compromise the benefit of network-controlled resource allocation.
It is worth mentioning that while there are potential advantages in terms of performance as centralized scheduling in the network-controlled resource allocation makes pre-emption less susceptible, this network-controlled mode is applicable only for a UE in-coverage. And while UE-autonomous resource allocation is more prone to pre-emption (i.e., a higher priority transmission can pre-empt a lower priority if the same set of resources have been reserved from the sensing procedure), features such as inter-UE coordination (IUC) were introduced in Rel-17 to help reduce the pre-emption issue. Further, this UE-autonomous mode is applicable in both in-coverage and out-of-coverage scenario, which is an important requirement for the UAV UE.   
[bookmark: _Toc131711895]UE-autonomous resource allocation works both for in-coverage and out-of-coverage scenario. Furthermore, enhancements such as IUC to reduce transmission pre-emption. 
Furthermore, for LTE PC5 for BRID and DAA, SA2 has already excluded Mode-3 [3].
[bookmark: _Toc131711896]For LTE PC5 for BRID/DAA, SA2 has concluded that the network scheduled operation mode i.e., mode-3 is not supported for A2X
As a result, we believe that it would be sufficient to support UE-autonomous resource allocation to support BRID/DAA messages. 
[bookmark: _Toc131711939]Do not support network-controlled (mode-1 for NR PC5 and mode-3 for LTE PC5) resource allocation procedure. 
Resource Pool Configuration
[bookmark: _Toc131711907][bookmark: _Toc131711940]FFS whether separate pools are needed
The other FFS from the previous meeting relates to the need for separate resource pools for transmission of BRID/DAA messages. Due to the regulatory requirements for the BRID/DAA messages and given that the PC5-interface transmission in general is subject to resource collision (although more for UE-autonomous resource allocation), it would be preferable not share the resource pool with traffics of other UAV services. 
[bookmark: _Toc131711897]BRID/DAA messages are based on regulatory requirements and the PC5-interface is subject to resource collision.  
Further, with a separate resource pool, the network has the flexibility to define the size of this resource pool considering the load and UE power efficiency requirements. Hence, a separate resource pool needs to be defined for sending the BRID/DAA messages. 
[bookmark: _Toc131711898]With separate resource pools, the network has the flexibility to define the size of this resource pool considering the load and UE power efficiency requirements. 
Another issue is whether it is necessary to have more than one separate resource pool for BRID and DAA messages. Our view is that creating too many resource pools would lead to resource fragmentation. In addition, given that both BRID and DAA messages are handled over PC5-U, the gNB can setup the appropriate QoS configurations to satisfy regulatory requirements. 
[bookmark: _Toc131711908][bookmark: _Toc131711941][bookmark: _Toc131597127][bookmark: _Toc131711909][bookmark: _Toc131711942][bookmark: _Toc131711943]Define one resource pool for BRID and DAA messages separate from other PC5-based communication messages in NR/LTE PC5.
Supporting Current UAV Requirements
FFS whether current configurations can support UAV requirements
The last FFS from the previous meeting was related to whether the current configurations are sufficient to support the UAV requirements. From our understanding, this relates to the current QoS configurations, and the question is whether the current data rate and latency requirements are sufficient to support the transmission of BRID/DAA messages. LTE PC5 and NR PC5 have different QoS frameworks, one based on PPPP (ProSe per packet priority) and other based on the PQI framework respectively. Although based on different QoS frameworks, LTE/NR PC5 are designed to support quite advanced services with higher and stricter requirements for data rate and latency respectively. 
[bookmark: _Toc131711899]Although based on different QoS frameworks, LTE/NR PC5 are designed to support advanced V2X/ProSe services. 
As a result, the current QoS configurations should be sufficient, and no further enhancements are necessary. 
[bookmark: _Toc131711944]RAN2 to not pursue any QoS enhancements to support BRID and DAA.
Conclusion
[bookmark: _In-sequence_SDU_delivery]
In the previous sections we made the following observations: 
Observation 1	According to the WID, support of DAA uses the same framework as BRID without DAA specific enhancements can be considered.
Observation 2	Frequent UL signaling of the SL-BSR for requesting resources can cause higher levels of inter-cell interference and complicated cell associated patterns leading to outdated SL-BSRs compromise the benefit of network-controlled resource allocation.
Observation 3	UE-autonomous resource allocation works both for in-coverage and out-of-coverage scenario. Furthermore, enhancements such as IUC to reduce transmission pre-emption.
Observation 4	For LTE PC5 for BRID/DAA, SA2 has concluded that the network scheduled operation mode i.e., mode-3 is not supported for A2X
Observation 5	BRID/DAA messages are based on regulatory requirements and the PC5-interface is subject to resource collision.
Observation 6	With separate resource pools, the network has the flexibility to define the size of this resource pool considering the load and UE power efficiency requirements.
Observation 7	Although based on different QoS frameworks, LTE/NR PC5 are designed to support advanced V2X/ProSe services.
Based on the discussion in the previous sections we propose the following:
Proposal 1	LTE PC5 Mode-4 resource allocation procedure is supported
Proposal 2	PC5-U is used to support DAA for UAV.
Proposal 3	Support only broadcast mode for BRID and DAA.
Proposal 4	Do not support network-controlled (mode-1 for NR PC5 and mode-3 for LTE PC5) resource allocation procedure.
Proposal 5	Define one resource pool for BRID and DAA messages separate from other PC5-based communication messages in NR/LTE PC5.
Proposal 6	RAN2 to not pursue any QoS enhancements to support BRID and DAA.
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