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Introduction
The WI for NR sidelink evolution was approved in RAN#94e and revised in RAN#98-e [1]. One of its objectives is to study and specify solutions for enhanced sidelink operation on FR2 licensed spectrum, which has been approved for 3GPP Rel-18:
	1. [bookmark: _Hlk89917254]Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2]
· [bookmark: _Hlk89917271]Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
· [bookmark: _Hlk89917283]Study is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery, etc.) by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible. [RAN1, RAN2]
· [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.


[bookmark: _Hlk126593971]The work in Q4 2022 was focused on updating the evaluation methodology for the commercial deployment scenarios [2], [3]. In this contribution, we will discuss general observations related to beam management in FR2 licensed spectrum for sidelink unicast communications.
Beam Management Procedures for Sidelink FR2
Beam management consists of initial access, beam maintenance, and beam failure recovery procedures, respectively. In NR Uu, it is supported by a periodic CSI framework or SSB transmission, and the WID sets the target to “reusing Uu beam management concepts wherever possible” [1].
The sidelink CSI framework was specified in 3GPP Rel-16 for unicast transmissions only. Sidelink CSI-RS are transmitted by a TX UE along with an aperiodic CSI reporting request. This request triggers the RX UE to perform CSI measurements based on the sidelink CSI-RS sent by the TX UE and generate a CSI report comprising of a CQI value calculated according to a rank as well as the rank indicator for up to two antennas.
The RX UE is expected to feed back the CSI report over a PSSCH within a bound relative to the slot which triggered the reporting. Unfortunately, the existing sidelink CSI framework does not support periodic CSI-RS transmissions and CSI reporting.
The SL synchronization procedure in 3GPP Rel-16 configures S-SSB for periodic transmission every 160 ms, with multiple S-SSB occasions within one S-SSB period. The exact number of S-SSB occasions within each S-SSB period is determined by the SCS and the frequency range. In contrast, the SSB transmission in NR Uu is defined as part of the initial access procedure: the UE indicates to the gNB the best beamformed SSB via RACH in the uplink. The initial beam pairing and beam recovery procedures both rely on the RACH. However, there is no similar procedure in NR for sidelink on the PC5. On the other hand, S-SSB currently do not contain a beam indication so that the RX UE cannot identify the TX beam on which the S-SSB is transmitted.
[bookmark: _Toc127457380]A complete reuse of the NR Uu beam management concept is not possible, since the sidelink CSI-RS framework does not support aperiodic signal transmission as well as beam identification within an S-SSB.
[bookmark: _Toc127457382]Study adaptation of the NR Uu beam management procedures for the sidelink to support aperiodic signal transmission and beam identification.
[bookmark: _Toc127457383]Study adaptation of the signals and procedures used in NR Uu for sidelink beam management in FR2 licensed spectrum.
[bookmark: _Hlk126670301]Another issue is that the sidelink frame structure and signalling design is very different compared to the mechanisms on the Uu link, since the PSCCH structure is optimized for different purposes. Furthermore, SL resource pools may be configured with a feedback channel, PSFCH, which has a unique structure when compared to the Uu control channel. In addition, SL UEs may suffer under a half-duplex constraint, which would require a deeper analysis, which beam management procedures can be adapted for SL beam management as well as how to design the control channel for sidelink beam management into the current sidelink frame structure. Thus, it is questionable whether the NR Uu beam management procedures and signaling can be reused as such, and how these techniques scale on the sidelink requires further analysis.
[bookmark: _Toc127457381]There is a need to reduce the overhead of beam management procedures and signaling when adapting this to the NR sidelink.
[bookmark: _Toc127457384]Study possible solutions for overhead reduction for beam management procedures for sidelink unicast.
Conclusions
In this contribution, we discussed some aspects of beam management in FR2 licensed spectrum for sidelink communications. The following observations and proposals have been made:
Observation 1:	A complete reuse of the NR Uu beam management concept is not possible, since the sidelink CSI-RS framework does not support aperiodic signal transmission as well as beam identification within an S-SSB.
Observation 2:	There is a need to reduce the overhead of beam management procedures and signaling when adapting this to the NR sidelink.
Proposal 1:	Study adaptation of the NR Uu beam management procedures for the sidelink to support aperiodic signal transmission and beam identification.
Proposal 2:	Study adaptation of the signals and procedures used in NR Uu for sidelink beam management in FR2 licensed spectrum.
Proposal 3:	Study possible solutions for overhead reduction for beam management procedures for sidelink unicast.
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