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1. Introduction
During RAN2#125 meeting, an issue about whether SL-U and SL-CA can be co-existed with SL-PRS transmission and A2X communication is arisen in session on LTE V2X and NR SL [1].
[bookmark: _Hlk162355548][bookmark: _Hlk161928446]In this paper, we conduct the discussion on the possibility of these two sidelink transmission schemes applying to the newly introduced types of transmission over PC5 reference point respectively.
1. Discussion
0. [bookmark: _Hlk162451653][bookmark: OLE_LINK3]SL-U and SL-CA co-existence with SL-PRS transmission
SL-PRS is a kind of reference signal defined over PC5 reference point to facilitate Ranging/sidelink positioning [2].
According to WID of R18 Expanded and Improved NR Positioning [3], SL-PRS is originally designed on the licensed band, thus there is no SL-PRS transmission scheme and resource allocation scheme on unlicensed band from the scope of RAN1.
	· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 


Therefore, it is not feasible to support SL-PRS transmission with SL-U feature in terms of physical layer in this release.
Observation 1: SL-PRS is designed on licensed band by RAN1, with no operation with shared spectrum channel access.
[bookmark: _Hlk162447134]Proposal 1: SL-PRS transmission with SL-U operation is NOT supported.
As for the application of SL-CA to SL-PRS transmission, RAN1#116 meeting has already noticed such issue, and has concluded with a working assumption to support SL-PRS to be transmitted/received in a single carrier when multiple carriers are configured[4]. That is, there can be resource pools allowed for SL-PRS to be configured in multiple carriers, but SL-PRS can only be transmitted in one carrier at one time instance.
	Working assumption
In NR Rel-18, in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported:
· In a shared SL PRS resource pool in a single SL carrier.
· Tx power control follows the rule defined for SL CA in NR Rel-18
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers.
· FFS: new UE capability(ies) are defined for this combination of features
Note: whether this combination of features is supported in Rel-18 requires a conclusion on whether to introduce new UE capability(ies). No specification work until the FFS is resolved.


Since SL-PRS transmission intrinsically is a kind of reference signal at physical layer, whose transmission and reception requires RAN1 evaluation on power and other considerations; and carrier aggregation is a kind of physical transmission schemes to enhance reliability, it is better to leave the decision to RAN1 on whether SL-PRS can be transmitted in multiple carriers concurrently.
[bookmark: _Hlk162433471]Observation 3: RAN1 came to WA that SL-PRS transmission on multiple carriers can be supported in a TDM manner, but not to apply carrier aggregation scheme.
Once RAN1 reaches agreement on this WA and defines the new UE capability regarding the feature combination (if any), RAN2 may further check whether/how to capture it in the stage 3 specification.
Proposal 2: Wait for RAN1 progress on whether/how to define the support for combination of both SL-CA and SL-PRS.
0. SL-U and SL-CA co-existence with A2X communication
A2X communication employed by aerial UE supports Aircraft-to-Everything (A2X) services leveraging PC5 reference point, which is mainly for the purpose of BRID and DAA messages broadcasting via PC5-U using resource allocation mode 2. That is, using resources selected by UE autonomously, BRID and DAA messages are transmitted as user plane data. In terms of the upper layer design, according to SA2 Specification [6], authorization and provisioning for A2X communications of UE is fully leverages V2X mechanisms. From our perspective, we believe there is little difference from the legacy sidelink communication in the transport scheme at the lower layer.
However, WID of NR Support for UAV (Uncrewed Aerial Vehicles) [5] states that A2X communication can only take place in designated bands in regulation for BRID/DAA use.
	[bookmark: _Hlk129273301][bookmark: _Hlk130294308][bookmark: _Hlk162434550]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.


Observation 4: A2X communication over PC5-U is transmitted in designated bands regulated for BRID/DAA use, which can be ensured by the upper layer service identifier to frequency mapping rules.
Based on the above discussion, since A2X communication can only be mapped into licensed band under the regulator from the service layer, there is no intersection in the frequency domain to realize transport of BRID/DAA in the unlicensed band.
Observation 5: There is no such case that A2X communication service is mapped into the SL-U frequency carrier in terms of service level.
Proposal 3: A2X communication with SL-U operation is NOT supported.
When it comes to SL-CA, the similar understanding can be reused, i.e., the dependency is up to the upper layer configuration (i.e., A2X service identifier to A2X NR frequency mapping rules) and the AS configuration (i.e., frequency in the unlicensed band allowed by the serving cell). Firstly, A2X service resembles V2X service which requires high reliability, which is just the purpose to introduce SL-CA applicable for resource allocation mode 2. A2X is supported for mode-2 UE as well. Logically, since BRID/DAA is a type of broadcast service data belonging to a new service type, which is in exploit of the same lower layer sidelink transmission scheme with introduction of dedicated A2X resource pools.
However, SL-CA can only be applied when the A2X layer provides service to multiple carrier frequencies mapping, and these frequencies are the allowed ones for sidelink data by the serving cell of the aerial UE, which also provides resource pool configurations for A2X services.
Observation 6: When the serving cell provides resource pool configurations for A2X services on several extended carriers, SL-CA for A2X communication is functional on condition that from A2X service can be mapped into these SL-CA carrier frequencies.
According to the above analysis, the feasible AS transmission as it is, BRID/DAA broadcast with SL-CA operation is only tenable on the basis of service requirement. That is, A2X communication has the requirements on throughput and reliability for such BRID/DAA service. If yes, it would be significant to support carrier aggregation for A2X. Therefore, the feasibility still requires SA2’s evaluation.
Proposal 4: From RAN2 perspective, it is feasible to support SL-CA operation for A2X communication to improve transmission performance e.g., throughput and reliability. Send LS to SA2 on the necessity.
1. Conclusion
In summary, we make the following observations and proposals on whether SL-U and SL-CA can be co-existed with SL-PRS transmission and A2X communication:
SL-U and SL-CA co-existence with SL-PRS transmission
[bookmark: _Hlk162362753]Observation 1: SL-PRS is designed on licensed band by RAN1, with no operation with shared spectrum channel access.
Proposal 1: SL-PRS transmission with SL-U operation is NOT supported.
Observation 3: RAN1 came to WA that SL-PRS transmission on multiple carriers can be supported in a TDM manner, but not to apply carrier aggregation scheme.
Proposal 2: Wait for RAN1 progress on whether/how to define the support for combination of both SL-CA and SL-PRS.
SL-U and SL-CA co-existence with A2X communication
Observation 4: A2X communication over PC5-U is transmitted in designated bands regulated for BRID/DAA use, which can be ensured by the upper layer service identifier to frequency mapping rules.
Observation 5: There is no such case that A2X communication service is mapped into the SL-U frequency carrier in terms of service level.
Proposal 3: A2X communication with SL-U operation is NOT supported.
Observation 6: When the serving cell provides resource pool configurations for A2X services on several extended carriers, SL-CA for A2X communication is functional on condition that from A2X service can be mapped into these SL-CA carrier frequencies.
Proposal 4: From RAN2 perspective, it is feasible to support SL-CA operation for A2X communication to improve transmission performance e.g., throughput and reliability. Send LS to SA2 on the necessity.
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