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1. Introduction
In RAN#98-e, WID for the R18 NR sidelink evolution project was revised [1]. It was agreed that the study of sidelink operation on FR2 licensed spectrum will be started from RAN1#112 meeting. The objective of the study is as follows:
	[bookmark: _Hlk89917254]3. 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.



In this paper, we will discuss the mechanism for SL beam management
2. Discussion
In NR Uu, both TX beam and RX beam are supported for FR2 spectrum. In NR Uu, UE only needs to receive from or transmit to gNB since the communication is only between gNB and UE. It is different for SL, where a UE needs to receive from multiple UEs simultaneously. In this case, it is hardly to support RX beam as the direction of the TX beams may be different. While considering some scenario, such as wearable device who only needs to communicate with one smart phone, RX beam can also be supported to improve the link budget.
Proposal 1: Both TX beam and RX beam are supported for SL operation on FR2.
2.1 Reference signal for SL beam management
In NR Uu, the beam information is implicitly derived from the TCI-state information, which indicates a QCL relationship with a reference signal. If the TCI-state indicates QCL-TypeD with a reference signal, the UE can apply the same RX beam for receving the reference signal to receive the DL channel or signal. Both SSB and CSI-RS can be used as reference signal for QCL indication. 
Observation 1: In NR Uu, both SSB and CSI-RS can be used for QCL indication.
In SL, S-SSB resources are shared among lots of UEs and the ID for the synchronization signal are not UE specific. It is hardly to differentiate which UE transmits the S-SSB. Furthermore, in NR Uu, UE needs to access to the network through RACH procedure within which SSB detection is necessary. During RACH procedure, UE can finish coarse beam selection. Finer beam selection can be based on CSI-RS in later procedures. While for SL, if the synchronization source is from gNB/eNB or GNSS, UE does not need to search S-SSB for synchronization. There is no additional benefit to apply S-SSB for beam selection compared to SL CSI-RS. 
Observation 2: SSB for beam selection in NR Uu is beneficial since SSB detection is necessary during RACH procedure. While S-SSB detection is not necessary if synchronization source is from gNB/eNB or GNSS. 
Observation 3: There is no additional benefit to apply S-SSB for beam selection compared to SL CSI-RS.
Proposal 2: S-SSB is not used as reference signal for QCL indication.
SL CSI-RS with necessary enhancement can be used as reference signal for beam management. In NR SL, SL CSI-RS is supported for unicast only and used for CSI measurement. Legacy SL CSI-RS has following characteristics:
· Only 1 SL CSI-RS resource is supported per unicast pair, which is configured by PC5-RRC;
· Aperiodic: SL CSI-RS is only transmitted when CSI report is triggered;
· Transmitted with PSSCH: SL CSI-RS is only transmitted with PSSCH, and no stand-alone SL CSI-RS transmission is supported.
While in NR Uu, CSI-RS used for beam management has following characteristics:
· Multiple CSI-RS resource sets are supported, and there are >1 CSI-RS resource within each CSI-RS resource set:
· At least two CSI-RS resource set are supported: one CSI-RS resource set with repetition parameter set to “OFF” is for TX beam selection. Another CSI-RS resource set with repetition parameter set to “ON”, is for RX beam selection. For TX beam selection, different CSI-RS resources are transmitted using different TX beam so that UE can perform measurement based on each CSI-RS resource. The CSI-RS resource information corresponding to the best measurement result will be reported to gNB and the TX beam associated to the CSI-RS resource is the preferred TX beam for the UE. For RX beam selection, CSI-RS resources can be transmitted using same TX beam so that UE can use different RX beam for reception and measurement. The RX beam corresponding to the best measurement will be the best RX beam for reception corresponding to the TX beam.
· Both periodic and aperiodic CSI-RS are supported: in NR Uu, both periodic and aperiodic CSI-RS are supported for TX beam or RX beam selection. 
· Stand-alone CSI-RS transmission: gNB can transmit CSI-RS only, or combined with other DL channels/signals. 
From above analysis, we can see that SL CSI-RS should be enhanced to support SL beam management. 
Observation 4: Legacy SL CSI-RS is not suitable for SL beam management and should be enhanced.
Considering the characteristics of NR Uu CSI-RS, the following enhancement for SL CSI-RS can be considered.
Firstly, multiple SL CSI-RS resource sets can be supported and each resource set includes multiple SL CSI-RS resources. Similar as NR Uu, one SL CSI-RS resource set is for TX beam selection with repetition parameter set to “OFF” and another SL CSI-RS resource set is for RX beam selection with repetition parameter set to “ON”. 
Secondly, periodic SL CSI-RS can be supported. Periodic SL CSI-RS is benefit for TX beam selection, RX beam selection, beam failure detection, and new beam selection during beam failure recovery procedure. For example, for RX beam selection in mode 2, RX UE needs to apply different RX beam for buffering and reception of SL CSI-RS so that RX UE needs to know the slot of SL CSI-RS in advance. If the SL CSI-RS is not periodic, the resource of SL CSI-RS can be pre-empted by other UE’s transmission even it is reserved by TX UE. In this case, RX UE cannot exactly know the slot of SL CSI-RS so that it is hardly for RX UE to apply corresponding RX beam for reception. If the SL CSI-RS is periodic, the RX UE can know the exact slot of SL CSI-RS in advance which is benefit for RX beam selection procedure. 
Thirdly, it is preferred to support stand-alone SL CSI-RS transmission. If SL CSI-RS is transmitted with PSSCH, it is hardly to transmit valid SL data during beam selection procedure. That will cause resource inefficiency. If stand-alone SL CSI-RS is supported, there is no associated PSSCH transmission, the resource efficiency can be improved. Furthermore, the frequency resource of SL CSI-RS is more flexible. 
Proposal 3: The following SL CSI-RS enhancements can be considered for SL beam management
· At least 2 SL CSI-RS resource sets are supported
· Periodic SL CSI-RS
· Stand-alone SL CSI-RS

2.2 Measurement metric for SL beam management
During TX beam selection or RX beam selection procedures, RX UE will perform measurement based on SL CSI-RS transmitted from TX UE. Based on the measurement results, RX UE can select the preferred TX beam or RX beam. In NR Uu, RSRP is used as the measurement metric. The same metric, SL RSRP, can be applied for SL beam measurement.
In NR Uu, SINR is used for beam failure detection. Based on SINR result, UE can derive hypothesis BLER of PDCCH and determine whether there is beam failure. If periodic SL CSI-RS is used for beam failure detection, the same metric, SL SINR can be applied for SL beam failure detection. 
Proposal 4: SL RSRP and SL SINR can be considered as measurement metric for SL beam management.

2.3 Report quantity for SL beam management
For TX beam selection, TX UE performs beam sweeping and uses different beam to transmit different CSI-RS. RX UE performs measurement and reports to TX UE which TX beam is preferred. If RX UE only reports one CSI-RS resource, which corresponds to the best measurement result, then it can report CSI-RS resource indicator (CRI) only. The report quantity can be referred as “CRI”. 
It is benefit for RX UE to report more than one CSI-RS resources. In case there is beam failure for one TX beam, TX UE can switch to another TX beam which corresponds to a CSI-RS resource within the reported CSI-RS resources, without triggering new TX beam selection procedure. That can reduce latency of beam failure recovery procedure. If more than one CSI-RS resources reporting is supported, the RX UE can report both CRI and associated RSRP so that TX UE can know the quantity of each reported TX beam. In this case, the report quantity can be referred as “CRI-RSRP”.
For RX beam selection, TX UE transmits CSI-RS resource using same TX beam. RX UE performs beam sweeping for reception and performs measurement. Based on the measurement, RX UE can determine which RX beam is the best one corresponds to the TX beam. While RX UE does not need to report it to TX beam. The report quantity can be referred as “none”. 
Proposal 5: The following report quantities can be supported for SL beam management: none, CRI, CRI-RSRP.

2.4 Initial beam pairing
Before actual SL transmission, the preferred TX beam and RX beam, i.e., beam pairing, should be selected at TX UE and RX UE respectively. 
· TX beam selection
If multiple TX beams are supported at TX UE, the preferred TX beam should be selected for following SL transmissions. During TX beam selection procedure, TX UE will perform beam sweeping and use different TX beam to transmit different SL CSI-RS. RX UE can use same RX beam to receive SL CSI-RS and perform measurement. The RX beam can be narrow beam, wide beam or even omni-directional, which can be left to RX UE implementation. Based on the measurement results, RX UE reports the SL CSI-RS resource indicator to TX UE which corresponds to the best measurement result. The following aspects can be considered for TX beam selection.
· SL CSI-RS resource set configuration: The SL CSI-RS resource set for TX beam selection can be configured by PC5-RRC between TX UE and RX UE. The repetition parameter of the CSI-RS resource set is set to “OFF”. The number of CSI-RS resources is preferred to be equal to the number of TX beams of TX UE. 
· SL CSI-RS resource indication: The SL CSI-RS resource information should be indicated to assist RX UE’s measurement and reporting. 
· 1st latency boundary: It is possible that RX UE misses some SL CSI-RS reception because of half-duplex or poor link quality. RX UE needs to know whether TX UE has finished beam sweeping so that it can perform reporting. A latency boundary (named 1st latency boundary) can be configured. After the latency boundary, RX UE can report the CSI-RS resource which corresponds to the best measurement result to TX UE.
· 2nd latency boundary: When RX UE reporting CSI-RS resource to TX UE, it is possible that TX UE will miss the report because of half-duplex or poor link quality. Similar as latency boundary configured for CSI reporting, another latency boundary (named 2nd latency boundary) can be configured. TX UE assumes that RX UE should perform reporting within the latency boundary. 
· TX beam selection triggering indicator: considering that both TX beam and RX beam are supported. TX UE will trigger either one or both beam selection procedure. RX UE needs to be informed whether TX beam selection procedure or RX beam selection procedure is triggered so that it can determine whether to use same RX beam or use beam sweeping for reception.
One illustration of TX beam selection procedure is shown in Figure 1. Legacy CSI-RS structure, i.e., CSI-RS and PSSCH are transmitted together, is assumed for TX beam selection. Both TX UE and RX UE support 4 beams. TX UE triggers TX beam selection procedure in slot 0. Before 1st latency boundary, TX UE performs beam sweeping and uses 4 TX beams to transmit CSI-RS #0 ~ CSI-RS #3 respectively. For each CSI-RS transmission, the CSI-RS resource information is indicated in such as 2nd stage SCI. RX UE uses beam 1 for reception and measurement. After 1st latency boundary, RX UE assumes TX UE has finished transmission and can start reporting procedure. Between 1st and 2nd latency boundary, RX UE selects resource for reporting. Based on the measurement results, RX UE reports CSI-RS #1 to TX UE which correspond to highest RSRP result. Furthermore, measurement result RSRP 1 can also be reported together with associated CSI-RS resource indicator. 
Proposal 6: For TX beam selection:
· The CSI-RS resource set is configured by PC5-RRC between TX UE and RX UE. The repetition parameter of the CSI-RS resource set is set to “OFF”.
· TX UE sends indicator to RX UE to trigger TX beam selection procedure.
· For each CSI-RS transmission, the CSI-RS resource is indicated to RX UE or can be derived by RX UE.
· Two latency boundaries are configured: one is to determine the maximal delay for TX beam sweeping, another is to determine maximal delay for CRI reporting. 


Figure 1 TX beam selection procedure.

· RX beam selection
During RX beam selection procedure, TX UE transmits CSI-RS using same TX beam. The TX beam can be determined by one of reported CSI-RS resources from RX UE during TX beam selection procedure. RX UE performs beam sweeping for reception and measurement. Based on the measurement results, RX UE selects the best RX beam corresponding to this TX beam. This TX beam and the corresponding RX beam are seen as one beam pair. Reporting to TX UE is not needed. When TX UE indicates that SL transmission is based on the TX beam, RX UE should use the corresponding RX beam for reception. 
During RX beam selection procedure, RX UE needs to use different RX beam for each CSI-RS reception. RX UE should exactly know which slot is used for CSI-RS transmission so that it can use corresponding RX beam for buffering and reception. In this case, periodic CSI-RS resources are preferred. For periodic CSI-RS, RX UE can know which slot is used for CSI-RS transmission by configuration parameters. 
Furthermore, the following aspects can be considered for RX beam selection procedure.
· SL CSI-RS resource set configuration: The SL CSI-RS resource set for RX beam selection can be configured by PC5-RRC between TX UE and RX UE. The repetition parameter of the CSI-RS resource set is set to “ON”.  The number of CSI-RS resources is preferred to be equal to the number of RX beams of RX UE. 
· SL CSI-RS resource indication: The SL CSI-RS resource information should be indicated to or derived by RX UE to assist RX UE’s measurement. 
· RX beam selection triggering indicator: considering that both TX beam and RX beam are supported. TX UE will trigger either one or both beam selection procedure. RX UE needs to be informed whether TX beam selection procedure or RX beam selection procedure is triggered so that it can determine whether to use same RX beam or use beam sweeping for reception
· 3rd latency boundary: It is possible that RX UE misses some SL CSI-RS reception because of half-duplex or poor link quality. RX UE needs to know whether TX UE has finished transmitting all SL CSI-RS resources so that it can determine which RX beam is best. A latency boundary (named 3rd latency boundary) can be configured. After the latency boundary, RX UE can assume that TX UE has finished transmitting all SL CSI-RS resources so that it can select the best RX beam based on measurement results. It is possible that the 1st and 3rd latency boundary are same. 
One illustration of RX beam selection procedure is shown in Figure 2. RX UE support 4 RX beams. TX UE triggers RX beam selection procedure in slot 0. Periodic CSI-RS is used for RX beam selection. TX UE transmits different CSI-RS using same TX beam, such as TX beam 1.  The periodic CSI-RS resources are in slot 3/5/7/9 respectively. RX UE uses 4 different RX beams for reception and measurement. Based on the measurement results, RX beam 1 will be selected as the best RX beam corresponds to TX beam 1. 
Proposal 7: For RX beam selection:
· The CSI-RS resource set is configured by PC5-RRC between TX UE and RX UE
· Periodic CSI-RS resources are preferred
· TX UE sends indicator to RX UE to trigger RX beam selection procedure
· One latency boundary is configured to determine the maximal delay for TX UE to finish transmitting all SL CSI-RS resources. 



Figure 2 RX beam selection procedure.

2.5 TCI-state configuration and indication
When both TX beam and RX beam have been selected, TX UE can configure TCI-state to RX UE. Similar as NR Uu TCI-state mechanism, at least the following information should be included in each TCI-state:
· TCI-state ID;
· QCL info
· QCL type: {typeA, typeB, typeC, typeD}
· Reference signal: {CSI-RS resource ID}
In case TCI-states are configured, TX UE can indicate TCI-state ID for each SL transmission. Based on the TCI-state information, if the QCL type is typeD, RX UE can apply the same RX beam for receiving the CSI-RS associated to the TCI-state to receive the SL transmission. The TCI-state can be configured by PC5-RRC. The TCI-state of each SL transmission can be indicated by SCI or MAC CE. 
Proposal 8: TCI-state configuration is supported for SL beam management.

2.6 Some limitations of SL beam management
The discussion and design of SL beam management mechanism can be based on NR Uu beam management mechanism. While the different between SL and Uu transmission will affect the SL beam management mechanism. 
For DL transmission, different TX beam can be applied for DCI and its scheduled PDSCH. The TX beam of DCI can be configured per CORESET. While the TX beam of PDSCH is indicated by scheduling DCI. Different TX beams are supported for DCI and PDSCH since they can be TDM transmitted. While for SL transmission, PSCCH and its scheduled PSSCH are transmitted simultaneously. Same TX beam should be applied. Furthermore, RX UE needs to use corresponding RX beam for buffering and reception so that it should know the TX beam used for the PSCCH/PSSCH in advance. Therefore, the TX beam used by the PSSCH cannot be indicated by its associated PSCCH. The TX beam information of a PSSCH should be indicated by previous PSCCH/PSSCH transmission. 
Observation 5: The TX beam of PSSCH cannot be indicated by its associated PSCCH since they are simultaneously transmitted.
Proposal 9: Same TX beam should be applied for PSCCH and its scheduled PSSCH.
Proposal 10: TX beam of PSCCH/PSSCH should be indicated in advance. 
Proposal 11: TCI-state indication in previous PSCCH/PSSCH can be used for following SL transmission(s).

2.7 TX beam and RX beam for PSFCH
When UE1 transmits PSCCH1/PSSCH1 to UE2 and SL feedback is enabled, it will expect PSFCH1 from UE2. How to determine TX beam and RX beam for PSFCH should also be discussed. 
If TX beam and RX beam for PSCCH2/PSSCH2 from UE2 to UE1 have been selected, UE2 can use the same TX beam for PSFCH1 transmission, and accordingly, UE1 can use the same RX beam for PSFCH1 reception. 
If beam correspondence is supported, UE can derive TX beam based on RX beam, or vice versa. In that case, The TX beam for PSFCH1 transmission of UE 2 can be derived from RX beam for PSCCH1/PSSCH1 reception from UE1, and accordingly the RX beam for PSFCH1 reception of UE 1 can be derived from TX beam for PSCCH1/PSSCH1 transmission. 
Proposal 12: The following options can be considered to determine TX beam and RX beam for PSFCH
· Option 1: TX beam of PSFCH is same as TX beam of PSCCH/PSSCH, RX beam of PSFCH is same as RX beam of PSCCH/PSSCH
· Option 2: if beam correspondence is supported, RX UE determines the TX beam of PSFCH based on the RX beam of associated PSCCH/PSSCH, TX UE determines the RX beam of PSFCH based on the TX beam of associated PSCCH/PSSCH.
Transmitting or receiving multiple PSFCH simultaneously is supported in NR SL. These PSFCH are transmitted to or received from different UEs, therefore them may correspond to different TX beams or different RX beams. While if analog beamforming is applied, only one TX beam or RX beam is supported per transmission or reception. In this case, how to determine the TX beam or RX beam when UE needs to transmitt or receive multiple PSFCH simultaneously should be studied.
Proposal 13: How to determine the TX beam or RX beam when a UE needs to transmitted or received multiple PSFCH simultaneously should be studied.

2.8 Beam failure detection and recovery
Beamforming is applied in FR2 spectrum to improve link quality. While because of directional transmission, it is easy to be blocked. Or because of UEs moving, the selected preferred beam pairing is not applicable any more. That will cause beam failure and should be recovered to maintain the SL transmission. 
In NR Uu, beam failure is detected at UE side. gNB configures periodic CSI-RS resource for beam failure detection (BFD). UE performs SINR measurement based on the configured CSI-RS resources. Based on the SINR results, UE determines whether there is beam failure. If yes, UE performs new TX beam selection procedure based on another set of configured CSI-RS resources. Then UE will trigger RACH procedure, and report BFD and new selected TX beam to gNB using the associated PRACH resources. If UE detects RAR corresponding to the PRACH, it can determine that gNB has received the BFD and new TX beam, then the beam failure is recovered. 
· Beam failure detection in SL
In SL, because both TX UE and RX UE can move and change direction, it is more vulnerable to beam failure than Uu. In legacy SL, we have specified RLF mechanism, such as based on ‘keep-alive’ signaling (higher layer signaling) or HARQ DTX detection (physical layer signaling). If there is RLF, there should be beam failure, but not for vice versa. We can use similar mechanism as RLF for beam failure detection. 
Proposal 14: Legacy RLF mechanism can be taken as baseline for beam failure detection.
On the other hand, the beam failure detection mechanism similar as NR Uu can be used for SL. A set of CSI-RS resources can be configured by TX UE. The same TX beam as data transmission is used by TX UE to transmit this set of CSI-RS resources. RX UE performs measurement, such as SINR, based on the CSI-RS and determines whether there is beam failure detected. Timer and counter based beam failure detection mechanism can be applied. If beam failure is detected, RX UE will report BFD to TX UE to trigger beam failure recovery procedure. 
Proposal 15: Periodic SL CSI-RS should be used for beam failure detection in SL.
Proposal 16: Timer and counter based BFD mechanism at RX UE side can be studied.
· Beam failure recovery in SL
If there is beam failure, beam failure recovery procedure should be triggered to select new TX beam and RX beam. 
If beam failure is detected by TX UE, or reported from RX UE, TX UE may trigger new TX beam and RX beam selection procedure to select another beam pair for following SL transmission. 
Alternatively, similar as NR Uu, another set of CSI-RS resources is set for new TX beam selection. TX UE will perform beam sweeping for this set of CSI-RS resources. RX UE performs measurement and select the best CSI-RS resource based on the measurement results. If beam failure is detected at RX UE, it can report BFD and CRI corresponds to the new selected TX beam to TX UE. When TX UE receives the reported new TX beam, it will use it for following SL transmission. If RX UE receives SL transmission using its reported new TX beam, it can determine that the beam failure is recovered.
Proposal 17: The following options can be considered for SL beam failure recovery
· Option 1: TX beam and/or RX beam selection procedure can be triggered by TX UE if it determines beam failure or receives BFD reporting from RX UE.
· Option 2: RX UE reports new selected TX beam to TX UE based on set of CSI-RS resources. TX UE uses the reported TX beam for following SL transmissions.

3. Conclusion
Beam management mechanism for SL operation on FR2 licensed spectrum is discussed in this paper. The following observations and proposals are given to summarize our views.
Proposal 1: Both TX beam and RX beam are supported for SL operation on FR2.
Observation 1: In NR Uu, both SSB and CSI-RS can be used for QCL indication.
Observation 2: SSB for beam selection in NR Uu is beneficial since SSB detection is necessary during RACH procedure. While S-SSB detection is not necessary if synchronization source is from gNB/eNB or GNSS. 
Observation 3: There is no additional benefit to apply S-SSB for beam selection compared to SL CSI-RS.
Proposal 2: S-SSB is not be used as reference signal for QCL indication.
Observation 4: Legacy SL CSI-RS is not suitable for SL beam management and should be enhanced.
Proposal 3: The following SL CSI-RS enhancements can be considered for SL beam management
· At least 2 SL CSI-RS resource sets are supported
· Periodic SL CSI-RS
· Stand-alone SL CSI-RS
Proposal 4: SL RSRP and SL SINR can be considered as measurement metric for SL beam management.
Proposal 5: The following report quantities can be supported for SL beam management: none, CRI, CRI-RSRP.
Proposal 6: For TX beam selection:
· The CSI-RS resource set is configured by PC5-RRC between TX UE and RX UE. The repetition parameter of the CSI-RS resource set is set to “OFF”.
· TX UE sends indicator to RX UE to trigger TX beam selection procedure.
· For each CSI-RS transmission, the CSI-RS resource is indicated to RX UE or can be derived by RX UE.
· Two latency boundaries are configured: one is to determine the maximal delay for TX beam sweeping, another is to determine maximal delay for CRI reporting. 
Proposal 7: For RX beam selection:
· The CSI-RS resource set is configured by PC5-RRC between TX UE and RX UE
· Periodic CSI-RS resources are preferred
· TX UE sends indicator to RX UE to trigger RX beam selection procedure
· [bookmark: _GoBack]One latency boundary is configured to determine the maximal delay for TX UE to finish transmitting all SL CSI-RS resources. 
Proposal 8: TCI-state configuration is supported for SL beam management.
Observation 5: The TX beam of PSSCH cannot be indicated by its associated PSCCH since they are simultaneously transmitted.
Proposal 9: Same TX beam should be applied for PSCCH and its scheduled PSSCH.
Proposal 10: TX beam of PSCCH/PSSCH should be indicated in advance. 
Proposal 11: TCI-state indication in previous PSCCH/PSSCH can be used for following SL transmission(s).
Proposal 12: The following options can be considered to determine TX beam and RX beam for PSFCH
· Option 1: TX beam of PSFCH is same as TX beam of PSCCH/PSSCH, RX beam of PSFCH is same as RX beam of PSCCH/PSSCH
· Option 2: if beam correspondence is supported, RX UE determines the TX beam of PSFCH based on the RX beam of associated PSCCH/PSSCH, TX UE determines the RX beam of PSFCH based on the TX beam of associated PSCCH/PSSCH.
Proposal 13: How to determine the TX beam or RX beam when a UE needs to transmitted or received multiple PSFCH simultaneously should be studied.
Proposal 14: Legacy RLF mechanism can be taken as baseline for beam failure detection.
Proposal 15: Periodic SL CSI-RS should be used for beam failure detection in SL.
Proposal 16: Timer and counter based BFD mechanism at RX UE side can be studied.
Proposal 17: The following options can be considered for SL beam failure recovery
· Option 1: TX beam and/or RX beam selection procedure can be triggered by TX UE if it determines beam failure or receives BFD reporting from RX UE.
· Option 2: RX UE reports new selected TX beam to TX UE based on set of CSI-RS resources. TX UE uses the reported TX beam for following SL transmissions.
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