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Introduction
The following agreements for enhanced sidelink (SL) operation on FR2 licensed spectrum were made in the RAN1#112bis-e and RAN1#113 meetings [1][2]:
	Agreement [1]:
[bookmark: _Hlk134807413]Consider one or more of the following items as sidelink beam reporting contents for beam maintenance:
· Beam indication (e.g., CRI)
· L1-RSRP
· FFS: L1-SINR or other reporting contents if necessary enhancement is identified. 
· Note: This does not preclude performing beam maintenance without any beam reporting

Agreement [1]:
The container(s) of sidelink beam reporting for beam maintenance is at least selected from the following options:
· Option 1: SL PHY layer signal (e.g., PSFCH, SCI)
· Option 2: SL MAC CE
· FFS: PC5-RRC, Signaling over Uu link (e.g., UCI)

Agreement [2]:
In the candidate procedure where initial beam pairing is performed before sidelink unicast link establishment,
· In step 1, 
· the applicable reference signal is selected based on
· Alt 1-1: S-SSB or its modified format
· Alt 1-2: standalone SL CSI-RS or its modified format
· Alt 1-3: non-standalone SL CSI-RS
· Note: standalone SL CSI-RS transmission means at least no accompanying sidelink data (SL MAC SDU) transmissions in the same slot. FFS: accompanying SCI(s) or SL MAC CE transmissions or PSFCH.
· Alt 1-4: PSCCH/PSSCH DMRS
· the reference signals are sent
· Alt 2-0: aperiodically
· Alt 2-1: periodically
· Alt 2-2: semi-persistent with activation and deactivation
· FFS details of activation/deactivation
· FFS resources and resource allocation of reference signal
· FFS: if CSI-RS is used, whether UE1 transmits other information associated with the CSI-RS
· In step 2, 
· UE1’s transmit beam and UE2’s receive beam are determined by UE2 as the pair with the RSRP measurement satisfying certain condition(s)
· FFS details of condition(s)
· FFS explicit or implicit determination of UE1 transmit beam by UE2
· UE2’s transmit beam is at least determined as the one corresponding to determined UE2’s receive beam, at least if beam correspondence is assumed
· FFS other scheme
· In step 3, 
· UE2’s beam reporting is associated with determined UE1’s transmit beam.
· FFS details of association
· FFS details of beam reporting
· Note: this does not preclude beam reporting in the link establishment message.
· FFS: how UE1 determines its transmit beam if it receives different beam reporting from different UEs
· FFS: whether/how to avoid unnecessary beam measurement and reporting from multiple UEs; 

Agreement [2]:
In the candidate procedure where initial beam pairing starts after sidelink unicast link establishment (if feasible), the initial beam pairing follows a similar procedure as beam maintenance.



Based on the above agreements, this contribution presents our views on enhanced SL operation on FR2 licensed spectrum.

Initial beam pairing
During the last meeting [2], three candidate procedures for initial beam-pairing were discussed:
· Candidate Procedure 1: initial beam-pairing is performed before SL unicast link establishment,
· Candidate Procedure 2: initial beam-pairing is performed during SL unicast link establishment,
· [bookmark: _Hlk142647212]Candidate Procedure 3: initial beam-pairing is performed after SL unicast link establishment.
Among these three candidate procedures, in our view, Candidate Procedure 3 has no difference from the beam maintenance procedure. Nevertheless, it is perceived that the agreements reached in the previous meeting have left room for the possibility of supporting Candidate Procedure 3 as an initial beam-pairing procedure. Furthermore, performing initial beam-pairing after SL unicast link establishment could potentially lead to repeated failures of SL unicast link establishment due to severe coverage issues, which mandates further investigation into its feasibility. For these reasons, we propose not discussing Candidate Procedure 3-related aspects unless its feasibility is validated and applicable scenarios are identified. In this contribution, our primary focus is on discussing potential issues and viable solutions for Candidate Procedure 1 [2].
Proposal 1: We propose not discussing Candidate Procedure 3-related aspects unless its feasibility is validated and applicable scenarios are identified.

Beam sweeping
In NR Uu, the gNodeB employs the Synchronization Signal Block (SSB) transmission for beam sweeping during the initial access procedure. A UE determines the most suitable downlink (DL) beam by measuring the SSBs from different transmit beams and transmits a Physical Random Access Channel (PRACH) associated with the determined transmit beam to the gNodeB through an uplink (UL) RA procedure to notify the gNodeB of this. Through this procedure, the gNodeB can identify a UE that wants to access the network and its DL transmit beam. However, in NR SL, no such procedure is specified for SL initial beam-pairing.
Similar to the beam sweeping of 5G NR Uu, SL SSB (S-SSB) can be used for SL initial beam sweeping. However, one issue needs to be addressed first. In NR SL, S-SSB was originally designed for the purpose of synchronization. More specifically, SL Synchronization Signal ID (SL-SSID) carried via S-PSS and S-SSS is utilized to identify synchronization source type, specifically, whether it is located within or outside coverage and whether the UE has a direct or indirect connection to it. This means that the SL-SSID, being non-UE-specific information, cannot differentiate between different UEs. SL-SSID is also used for PSBCH DMRS sequence initialization. As the current S-SSB does not convey any UE-specific information, the RX UE is unable to differentiate whether the received multiple beams come from a single TX UE or multiple TX UEs during the beam sweeping procedure.
Observation 1: Since the current S-SSB does not carry any UE-specific information for RX UE to identify where the beam comes from, it cannot be directly utilized for the SL beam seeping procedure.

To use S-SSB for SL initial beam sweeping, it is necessary for the S-SSB to carry implicit or explicit UE-specific information. In order for an RX UE to differentiate TX UEs during beam sweeping, one potential approach to convey UE-specific information (e.g., UE ID) implicitly could involve the allocation of S-SSBs to UE-specific time and/or frequency resources (e.g., new S-SSB slots) that can be determined by UE-specific information (e.g., UE ID). Alternatively, modifying the S-SSB format could be another option. However, these two approaches might introduce substantial specification changes. One more straightforward approach that we could consider is modifying the contents of the S-SSB. One possible solution is using one bit of two reserved fields in the PSBCH payload for the beam-sweeping flag indicating whether the SSB is for initial beam sweeping or synchronization. For instance, when this flag is set to one, the S-SSB is used for initial beam sweeping, and the SL-SSID is employed to carry UE-specific information (e.g., UE ID). Conversely, when this flag is set to zero, the S-SSB is used for the legacy synchronization purpose.
Proposal 2: One more straightforward approach for S-SSB to carry UE-specific information for SL initial beam sweeping is using one bit of two reserved fields in the PSBCH payload for the beam sweeping flag that indicates whether the SSB is for initial beam sweeping or synchronization.
Proposal 3: We propose using SL-SSID to carry UE-specific information (e.g., UE ID) for SL initial beam sweeping.

Beam maintenance
Beam sweeping
According to the instruction from the WID [3], reusing the existing SL CSI framework and Uu beam management concepts is considered the baseline for designing SL beam management. Similar to NR Uu, SL CSI-RS can be used for beam sweeping. However, unlike CSI-RS in NR Uu, Rel-16/17 SL only supports aperiodic CSI-RS, and the CSI-RS has to be transmitted along with the SL data. Therefore, it is difficult to perform flexible beam sweeping using the Rel-16/17 CSI-RS, which is one of the hurdles that need to be addressed. Hence, we propose introducing periodic CSI-RS and standalone SL CSI-RS transmitted without SL data for beam sweeping of beam maintenance.
Observation 2: The aperiodic CSI-RS supported by Rel-16/17 SL needs to be transmitted along with the SL data, which may result in performance degradation.
Proposal 4: We propose introducing periodic CSI-RS and standalone SL CSI-RS transmitted without SL data for beam sweeping of beam maintenance.

Beam reporting contents and containers
In RAN#1112bis-e meeting [1], a detailed discussion was triggered on what to be SL beam reporting contents and how the contents can be delivered for beam maintenance.
For the beam reporting contents, beam indication (e.g., CRI) and L1-RSRP are considered potential solutions. However, ZTE highlighted that L1-SINR introduces greater complexity and experiences significant value fluctuations. Hence, supporting at least beam indication (e.g., CRI) as a beam reporting content is deemed reasonable.
For the beam reporting containers, SL physical layer signals (e.g., PSFCH, SCI) and SL MAC CE are regarded as potential options. While PSFCH and SCI offer limited capacity, MAC CE introduces higher latency. Additionally, considering the frequent need for beam maintenance due to vehicular mobility, beam reporting contents should remain compact in order to minimize signaling overhead for beam maintenance. This suggests that utilizing MAC CE with a larger capacity for beam reporting containers might not be necessary. Thus, prioritizing the utilization of PSFCH and/or SCI as beam reporting containers is proposed.
Proposal 5: Regarding the beam reporting contents in beam maintenance, we propose supporting at least beam indication.
Proposal 6: We suggest prioritizing the utilization of PSFCH and/or SCI as beam reporting containers, given that the larger latency and capacity of MAC CE may not be suitable for frequent beam maintenance due to vehicular mobility.

Summary
In this contribution, the following observations and proposals are made for enhanced SL operation on FR2 licensed spectrum.
Observation 1: Since the current S-SSB does not carry any UE-specific information for RX UE to identify where the beam comes from, it cannot be directly utilized for the SL beam seeping procedure.
Observation 2: The aperiodic CSI-RS supported by Rel-16/17 SL needs to be transmitted along with the SL data, which may result in performance degradation.
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Proposal 1: We propose not discussing Candidate Procedure 3-related aspects unless its feasibility is validated and applicable scenarios are identified.
Proposal 2: One more straightforward approach for S-SSB to carry UE-specific information for SL initial beam sweeping is using one bit of two reserved fields in the PSBCH payload for the beam sweeping flag that indicates whether the SSB is for initial beam sweeping or synchronization.
Proposal 3: We propose using SL-SSID to carry UE-specific information (e.g., UE ID) for SL initial beam sweeping.
Proposal 4: We propose introducing periodic CSI-RS and standalone SL CSI-RS transmitted without SL data for beam sweeping of beam maintenance.
Proposal 5: Regarding the beam reporting contents in beam maintenance, we propose supporting at least beam indication.
Proposal 6: We suggest prioritizing the utilization of PSFCH and/or SCI as beam reporting containers, given that the larger latency and capacity of MAC CE may not be suitable for frequent beam maintenance due to vehicular mobility.
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