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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN #80, a new SI was approved on V2X in NR [1], which aims at frequencies for FR1 and FR2 (i.e. up to 52.6 GHz) unlicensed ITS bands and licensed bands.
Feasibility and necessity of beam-based sidelink transmission
NR V2X supports different types of transmission, e.g., broadcast, groupcast and unicast. For broadcast and groupcast, it is possible to introduce Tx/Rx beam sweeping for sidelink-UE. Specifically, the SLSS, PSBCH and SL-SIB can be transmitted by means of beam sweeping. 
For unicast transmission, especially under FR2 it is beneficial to introduce beam management procedure together with beam failure recovery. Despite fast moving causing difficulty in beam management, there are still many scenarios suitable for beam-based transmission. For example, the roadside RSU equipped at a fixed location can execute beam training to the coming and going vehicles. Another applicable case could be a group of cars traveling in the same direction, e.g., platoon etc. Beam management is applicable and beneficial in the scenarios mentioned above.
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Figure 1. Scenario for sidelink beam management

We can classify 3 scenarios for NR V2X shown in Figure-1.
In scenario-1, one sidelink-UE has uu-link connection with gNB. Meanwhile, the same sidelink-UE also connects with the other sidelink-UE by PC5-link. Nevertheless, the other sidelink-UE is out of coverage. With the guidance of gNB, the in-Coverage UE can do sidelink beam training and trigger the relevant beam measurement and beam reporting. Due to the absence of direct connection with gNB for OOC-UE, it can only feedback beam reporting for sidelink through sidelink and the uu-link between gNB and in-coverage-UE. Based on sidelink beam reporting, gNB can inform the chosen Tx beam for in-Coverage UE and Rx beam for OOC-UE. As another option, for the consideration of higher efficiency the Tx and/or Rx beam can be determined solely by sidelink Tx-UE.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]In scenario-2, both transmitter and receiver of sidelink are in-coverage and have direct connection with gNB. An efficient way of beam indication is that gNB simultaneously inform the Tx beam for transmitter and Rx beam for receiver. Similarly, the beam reporting of sidelink can also be feedback directly to gNB.
[bookmark: _GoBack]In scenario-3, without the centralized controlling of gNB, the sidelink transmitter can autonomously determine its Tx beam and shall inform the Rx beam for receiver. The general procedure is similar to beam management on uu-link. Naturally, the uu-link beam management procedure can be regarded as a starting point for scenario-3.
Proposal 1: Beam management for sidelink should be studied.
The beam management of sidelink and uu-link are not totally independent. Sometimes, the output of beam management for uu-link can help to determine Tx/Rx beams for sidelink, which instead saves the overhead of sidelink beam management. The details need to be further studied. Besides, currently the RSs which can be used for beam management of uu-link are CSI-RS, SSB and SRS. For sidelink, we have more options, e.g., SLSS, SL-CSI-RS and SL-SRS. We should carefully investigate which type(s) of RS can be chosen for sidelink beam management including beam reporting, beam indication etc.
Beam failure recovery for sidelink
Beam failure recovery is vital for beam-based transmission. Otherwise, blockage of beams and directional channel fluctuation may lead performance degradation. The beam failure recovery of uu-link is based on RACH-like procedure. However, it is still unknown whether PRACH channel will be introduced for sidelink or not. Without help of PRACH, we need to further study the details of beam failure recovery for sidelink. Meanwhile, RACH-based BFR could also be investigated depending on the status of PRACH introduction.
Proposal 2: Beam failure recovery for sidelink should be studied.
Conclusions
[bookmark: OLE_LINK8]In this paper, we have shared our views on beam-based transmission for sidelink. We have the following proposals:
Proposal 1: Beam management for sidelink should be studied.
Proposal 2: Beam failure recovery for sidelink should be studied.
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