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1 Introduction

This contribution is to discuss the handling of UAV identification and DAA broadcast according to the objectives in the WIDs [1][2].
	Captured from [1]

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. 
Captured from [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. 




2 Discussion
According to SA2 TR 23.700-58 [3], LTE PC5 based communication defined in TS 23.285 and NR PC5 based communication defined in TS 23.287 can be a baseline for UAV identification broadcast using LTE PC5 and NR PC5, respectively. Also broadcast communication mode only should be used when NR PC5 based communication is used for UAV identification transmission. 
	6.5
Solution #5: U2X for support of Broadcast Remote ID and direct DAA via PC5

6.5.1
Introduction

This solution applies to KI#2 and KI#3.
6.5.2
Functional Description

The high-level points of the proposed UAV-to-everything (U2X) solution are:

-
U2X leverages V2X mechanisms as defined in TS 23.287 [9] to support BRID and direct DAA, with the differences described in this solution:
-
both LTE PC5 as defined in in TS 23.285 [17] and NR PC5 are supported, and the RAT selection is based on the U2XP.
-
Communications modes:

-
Broadcast communication mode is used for BRID.
-
Broadcast communication mode is used for DAA to advertise UAV information. Broadcast over PC5 or unicast over PC5 may be used between two or more UAVs for DAA deconfliction. Unicast over Uu via the U2X AS is not supported in this solution. Groupcast mode for NR based PC5 is not supported in this solution.

-
When NR PC5 is selected, connection-less groupcast communications may be used for DAA. Application layer managed groupcast are not considered in this release due to lack of clear requirements.

-
U2X is supported by an U2X Application Server which interfaces with the operator network via NEF, as in the case of the V2X Application Server.
NOTE 1:
It is expected a dedicated set of services will be defined.
NOTE 2:
Multiple deployment scenarios need to be allowed where the U2X AS and the USS serving a UAV are the same or different entities.
-
a U2X Policy (U2XP) is defined to provide configuration parameters to the UE for U2X communication over the PC5 reference point or over the Uu reference point:
-
The configuration parameters may be pre-configured in the ME, or configured in the UICC, or preconfigured in the ME and configured in the UICC, or provided/updated by the U2X Application Server via PCF and/or V1 reference point, or provided/updated by the PCF to the UE.

-
The UE shall consider them in the following priority order: provided/updated by the PCF, provided/updated by the U2X Application Server via V1 reference point, configured in the UICC, pre-configured in the ME.

-
Deconflicting policy which indicates the communication mode (unicast or broadcast) for deconflicting, frequency of communication for deconflicting, etc.

-
Similar to V2X, Tx Profiles or NR Tx Profiles are determined based on U2XP mapping ofU2X service types.
-
Both UAVs with UICC and UAVs without UICC (i.e. with no subscription to an MNO) are supported.

-
UAVs with no UICC can only perform U2X communications when authorized for "not served by E-UTRA" and "not served by NR".
-
U2X communications parameters from U2X Application Server or PCF may be delivered via UAV-C UE:
-
The transmission method between the UAV and UAV-C UE is out of the scope of the specification.
-
In addition to existing parameters for V2X, the radio parameters per PC5 RAT (i.e. LTE PC5, NR PC5) can be configured with Geographical Area, Altitude Limitation, and Validity timer:
-
This additional information may be needed to enable policing the use of PC5 depending on the specific location of the UAV.
-
The definition of DAA/UAV service type is out of scope of 3GPP.
-
The use of PC5-based communications for BRID and DAA for UAV with UICC is subjected to successful UUAA authentication/authorization of the UAV as defined in TS 23.256 [5] and authorization via U2XP. However, no specific authorization of the use of PC5 for either BRID or DAA is required by the USS. For UAVs without UICC, the use of PC5-based communications for BRID and DAA is authorized only by U2XP.
NOTE 2:
The U2X services may be identified by anyone of ITS-AID (ITS Application Identifier), PSID (Provider Service Identifier) or AID (Application Identifier) according to values defined specifically for aviation applications.
-
As in the case of TS 23.287 [9], the security for broadcast U2X communication over PC5 reference point is supported in the U2X application layer schemes developed in other SDOs.
(omitted0

6.5.4
U2X Scenarios

Use or U2X for BRID:

-
the content of the messages for BRID are defined according to the regional regulations for BRID (e.g. message set of ASTM F3411.19 [12] or ASD-STAN prEN 4709-002 P1 [13]) and optionally according to regional mean of compliance documents.
Use of U2X for DAA:

-
the content of the messages for DAA are defined according to the regional regulations for DAA and is out of scope of this specification.
6.5.5
Procedures

Procedures and mechanisms in TS 23.287 [9] apply to U2X with the differences highlighted in clause 6.5.4.

6.5.5.1
Broadcast over PC5 for DAA deconfliction
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Figure 6.5.5.1-1: Broadcast over PC5 for DAA deconfliction

(omitted)


Based on the study conclusion by SA2 [3], we understand that V2X sidelink communication in [4] and NR sidelink communication in [5] can be reused to support UAV identification broadcast using LTE PC5 and NR PC5, respectively. Especially in case of NR sidelink communication, broadcast communication mode can be used for the UAV identification broadcast service.
Observation 1. V2X sidelink communication in TS 36.300 or broadcast communication mode of NR sidelink communication in TS 38.300 can be reused for UAV identification broadcast based on authorized PC5 RAT.

Regarding RAN specific UAV enhancement, in this contribution we would like to discuss radio bearer configuration, resource pool configuration, and TX profile for UAV identification broadcast and DAA support in broadcast.

(1) Radio bearer configuration
As specified in the SA2 TR [3], the message for UAV identification broadcast is transmitted over PC5 user plane. 
In V2X sidelink communication the radio bearer configuration is up to UE implementation. So the same principle should be applied for UAV identification broadcast when the message is transmitted using LTE PC5. Here we assume that the AS layer is provided with the QoS information e.g., PPPP of a PDU for UAV identification by upper layers. For NR sidelink communication, the basic principle is that network decides the radio bearer configuration based on QoS information of a flow mapping to a PDU. So for UAV identification broadcast using NR sidelink communication, a radio bearer can be configured based on QoS information of the PDU for UAV identification via dedicated RRC from gNB, SIB or pre-configuration depending on UE’s RRC state. The QoS information for UAV identification is provisioned at upper layers and provided to the AS layer. 
Observation 2. UAV identification is transmitted over PC5 user plane and AS layer is provided with associated QoS information of PDU for UAV identification by upper layers to configure radio bearer configuration of corresponding PC5 RAT.

Proposal 1. RAN2 is kindly asked to confirm that existing radio bearer configuration mechanism based on associated QoS information e.g., PPPP for LTE PC5 and PC5 QoS profile for NR PC5 can be reused for UAV identification broadcast.

(2) Resource pool configuration

According to the objectives in the WIDs [1][2], BRID/DAA designated PC5 bands are to be utilized based on regulation. In the BRID/DAA designated bands, the resource pool configuration for U2X communication specific can be provided and depending on PC5 RAT of U2X communication the resource pool configuration can be defined as the same format of resource pool configuration for V2X sidelink communication or NR sidelink communication. 
In V2X sidelink communication, geographical information based resource configuration and selection is supported. The geographical zones are configured using geographical coordinates (0,0), length and width. UE can identify its associated zone based on its geographical location. We think that this geographical zone based resource configuration and selection can be utilized for UAV identification broadcast with LTE PC5. It is also needed to discuss whether to introduce the geographical zone based resource configuration and selection for UAV identification broadcast with NR PC5. For legacy usages of NR sidelink communication e.g., V2X, it was concluded that zone based resource configuration and selection is not needed. But for UAV identification broadcast we think that zone based resource configuration and selection can be defined as one of SA2 solutions that radio parameters can be configured with geographical information.

Observation 3. UAV identification or DAA broadcast is to utilize BRID/DAA designated bands based on regulation.

Proposal 2. RAN2 is kindly asked to confirm that resource pool configuration for UAV identification broadcast can be defined as the same configuration for V2X sidelink communication or NR sidelink communication depending on authorized PC5 RAT for UAV identification broadcast.

Proposal 3. RAN2 is kindly asked to discuss the need of geographical information e.g., zone based resource pool configuration when UAV identification broadcast is supported over LTE PC5 or NR PC5.
(3) TX profile 
In V2X sidelink communication, TX profile is defined to identify transmission based on Release 14 V2X sidelink communication or transmission based on Release 15 V2X sidelink communication. For NR sidelink communication TX profile is specified to indicate SL DRX functionality support for groupcast/broadcast communication modes. According to the SA2 TR [2], it is mentioned that TX profile per PC5 RAT can be determined based on UAV service type. So we understand that a TX profile of UAV service type which is associated to UAV identification broadcast can be provided to the AS layer and based on the TX profile either V2X sidelink communication is used or NR sidelink communication is used or both can be used for the UAV identification broadcast. 
Observation 4. TX profile associated to UAV identification broadcast can be provided to AS layer to determine PC5 RAT and the corresponding transmit profile.

However any RAN2 specification impact on TX profile for UAV identification broadcast depends on AS layer feature to support UAV identification broadcast. If Release 14 V2X sidelink communication is reused without any change then the specified TX profile for V2X can be reused as TX profile for UAV identification broadcast. So the TX profile discussion on UAV identification should be deferred until after other feature enhancement for UAV identification broadcast is decided.
Observation 5. TX profile associated to UAV identification broadcast depends on AS layer feature for UAV identification broadcast.

Proposal 4. TX profile discussion for UAV identification broadcast should be deferred until AS layer feature enhancement is decided.
As described in the objectives for this release [1][2] and the study conclusion by SA2 [3], the same framework for UAV identification broadcast is to be utilized for DAA in broadcast only. So the proposals for UAV identification broadcast above can be applied for DAA use case.
Proposal 5. RAN2 is kindly asked to confirm the bearer configuration mechanism, resource pool configuration, and TX profile framework for BRID are utilized to support DAA in broadcast only.
3 Conclusion

Observation 1. V2X sidelink communication in TS 36.300 or broadcast communication mode of NR sidelink communication in TS 38.300 can be reused for UAV identification broadcast based on authorized PC5 RAT.

Observation 2. UAV identification is transmitted over PC5 user plane and AS layer is provided with associated QoS information of PDU for UAV identification by upper layers to configure radio bearer configuration of corresponding PC5 RAT.

Observation 3. UAV identification or DAA broadcast is to utilize BRID/DAA designated bands based on regulation.

Observation 4. TX profile associated to UAV identification broadcast can be provided to AS layer to determine PC5 RAT and the corresponding transmit profile.

Observation 5. TX profile associated to UAV identification broadcast depends on AS layer feature for UAV identification broadcast.

Based on the above observations, RAN2 is asked to discuss and capture the following proposal:
Proposal 1. RAN2 is kindly asked to confirm that existing radio bearer configuration mechanism based on associated QoS information e.g., PPPP for LTE PC5 and PC5 QoS profile for NR PC5 can be reused for UAV identification broadcast.

Proposal 2. RAN2 is kindly asked to confirm that resource pool configuration for UAV identification broadcast can be defined as the same configuration for V2X sidelink communication or NR sidelink communication depending on authorized PC5 RAT for UAV identification broadcast.

Proposal 3. RAN2 is kindly asked to discuss the need of geographical information e.g., zone based resource pool configuration when UAV identification broadcast is supported over LTE PC5 or NR PC5.

Proposal 4. TX profile discussion for UAV identification broadcast should be deferred until AS layer feature enhancement is decided.

Proposal 5. RAN2 is kindly asked to confirm the bearer configuration mechanism, resource pool configuration, and TX profile framework for BRID are utilized to support DAA in broadcast only.
4 References
[1] RP-230782, Revised WID: NR Support for UAV (Uncrewed Aerial Vehicles), Nokia, Nokia Shanghai Bell
[2] RP-230783, New WID: Enhanced LTE Support for UAV (Uncrewed Aerial Vehicles), Nokia, Nokia Shanghai Bell
[3] TR 23.700-58, 3GPP; TSG SA; Study of further architecture enhancements for uncrewed aerial systems and urban air mobility (Release 18)
[4] TS 36.300, 3GPP; TSG RAN; E-UTRA and E-UTRAN; Overall description; Stage 2
[5] TS 38.300, 3GPP; TSG RAN; NR; NR and NG-RAN Overall Description; Stage 2
UAV1
UAV2
USS
5. UAV1 BC DAA deconfliction request message
6. UAV2 BC DAA deconfliction response message
1. Application Layer: UAV1 receives Broadcast message from UAV2
2. Application client in the UAV1 senses collision
3. Optional: UAV1 and UAV2 may inform USS about the detected collision
4. UAV Layer selects communication mode for direct communication



