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1.	Introduction
Based on the Rel-18 study item description ‘’Sidelink operation on FR2‘’, RAN2 is to study potential improvements for SL-FR2 as follows.
	3. Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2]
· Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
· 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]
· Beam management in FR2 licensed spectrum considers sidelink unicast communication only.


This contribution presents our views on RAN2 impacts for SL-FR2.
2.	Discussion
2.1 Beam Failure Recovery (BFR) & RLF on SL-FR2
Two types of Beam Failure Recovery (BFR) procedures are supported in NR Uu BFR procedure. One is BFR procedure through random access procedure, and the other is BFR procedure through BFR MAC CE transmission. Sidelink does not support procedures such as random access procedure. Therefore, RAN2 can discuss whether to support a procedure similar to the random access procedure in NR Uu BFR in sidelink FR2 or only support BFR procedure through BFR MAC CE transmission.
In NR Uu BFR procedure, BFR procedures based on BFI_COUNTER/beamFailureInstanceMaxCount/ beamFailureDetectionTimer/beamFailureRecoveryTimer are supported. RAN2 can study whether the NR uu BFR procedure can be reused in the SL-FR2 BFR procedure as well. 
In addition, RAN2 can discuss whether the BFR procedure can be performed in an individual unicast link or all unicast link, and whether the BFR procedure can be supported by groupcast or broadcast. 
In addition, in NR Uu, as RLF is declared when the BFR procedure fails (i.e., failure of random access procedure on SpCell), a procedure of declaring BFR failure as RLF in Sidelink FR2 can be considered.
Another issue is that if a TX UE performs PSSCH transmissions on multiple slots for one PSFCH occasion linked to multiple slots, the TX UE does not know which slot the RX UE performs a PSFCH transmission using a spatial TX filter associated with the transmission of which slot. That is, the TX UE may perform PSFCH monitoring by using a spatial RX filter that does not match the PSFCH's spatial TX filter used by the RX UE. Therefore, SL-FR2 can cause more frequent DTXs, so RAN2 can study whether DTX counting behavior different from the R16 NR V2X RLF procedure needs to be considered.
Observation 1. In NR Uu BFR procedure, BFR procedures based on BFI_COUNTER/beamFailureInstanceMaxCount/ beamFailureDetectionTimer/beamFailureRecoveryTimer are supported.
Proposal 1. RAN2 can study whether the NR uu BFR procedure can be reused in the SL-FR2 BFR procedure as well.
Observation 2. In addition, in NR Uu, as RLF is declared when the BFR procedure fails (i.e., failure of random access procedure on SpCell), a procedure of declaring BFR failure as RLF in Sidelink FR2 can be considered.
Proposal 2. RAN2 can study whether to support BFR failure-based SL RLF declaration in SL-FR2.  
Observation 3. In SL-FR2, DTX may occur frequently due to beam misalignment of the UE.
Proposal 3. RAN2 can study whether enhancement of DTX-based RLF is necessary in SL-FR2.  

2.2 RAN2 impacts on Reference Signal (RS) 
The UE transmits Reference Signal (RS) and RS (e.g., SL CSI-RS, S-SSB) resources for beam sweeping and beam pairing. A UE receiving RS and RS resource can select the best RS resource based on L1 RSRP measurement. If the L1 RSRP for the received RS resource is less than or equal to the threshold, new (candidate) best RS resource should be re-selected by requesting and re-receiving a new RS resource and RS. 
In addition, when the UE's request-based RS (e.g., SL CSI-RS, S-SSB) /RS resource transmission operation is supported, various criteria (e.g., RS measurement is below a threshold or “Q_out: when BLERs of all serving beams are above a threshold” or BFR trigger or etc) for the UE to transmit RS and RS resource request messages can be studied.
In addition, RS transmission (e.g., SL CSI-RS, S-SSB) for beam management support the following types.
- periodic transmission, semi-persistent transmission, aperiodic transmission
And RS transmission type can be configured by gNB, or configured by PC5 RRC (e.g., PC5 RRC reconfiguration procedure) between UEs, or configured for each sidelink resource pool when the RS resource is dependent on a specific sidelink resource pool. In addition, it can be set per sidelink priority (or per QoS profile).
Proposal 4. A request-based RS (e.g., SL CSI-RS, S-SSB) transmission can be supported in SL-FR2.
Observation 4. RS transmission (e.g., SL CSI-RS, S-SSB) for beam management support periodic transmission, semi-persistent transmission, aperiodic transmission.
Proposal 5. RAN2 can study RS transmission types (e.g., periodic transmission, semi-persistent transmission, aperiodic transmission) that can be supported in SL-FR2.

2.3 Beam Pairing 
The UE performs beam pairing procedure to select and pair TX beam and RX beam to be used based on RS and RS resource transmission and reception. Unlike NR Uu, sideink cannot receive RS resource from a peer UE before the UE establishes a unicast link. Therefore, a procedure different from the NR Uu Beam management procedure may be required. For example, it can be considered to use dedicated resource for Beam-related RS for transmitting and receiving PC5-S messages (e.g., DCR/DCA) for unicast link setup.
In addition, the UE first selects a coarse beam and then determine a coarse beam-based fine beam. As a matter to be considered in RAN2, it can be considered to perform a coarse beam selection during the PC5-S link setup and to perform a fine beam selection based on the PC5 RRC procedure (e.g., PC5 RRC reconfiguration).
Observation 5. Unlike NR Uu, sideink cannot receive RS resource from a peer UE before the UE establishes a unicast link. Therefore, a procedure different from the NR Uu Beam management procedure may be required.
Proposal 6. RAN2 can study how the UE can use BEAM and BEAM related RS resource information to transmit and receive unicast link establishment messages (e.g., DCR).

2.4 Impacts on LCP & SL grant generation  
RAN2 needs to consider about the LCP and SL grant generation impact on SL-FR2.
For example, UE determines spatial TX filter that can be used based on spatial RX filter used for sensing related to SL grant generation. Also, an SL grant is generated before the UE performs the LCP procedure. That is, if the spatial TX filter supported in the generated SL grant does not cover the spatial TX filter of the LCH data, the UE cannot transmit the corresponding LCH data. Therefore, the UE can filter only LCH data that can use the spatial TX filter covered by the selected sidelink grant so that it can select the highest priority destination among them.
Otherwise, if the UE is LCH data that cannot use the spatial TX filter covered by the selected sidelink grant for all data in the logical channel, the UE should perform the sidelink grant generation procedure again by performing different RX spatial filter-based sensing.
Observation 6. UE determines spatial TX filter that can be used based on spatial RX filter used for sensing related to SL grant generation. Also, an SL grant is generated before the UE performs the LCP procedure. That is, if the spatial TX filter supported in the generated SL grant does not cover the spatial TX filter of the LCH data, the UE cannot transmit the corresponding LCH data. Therefore, the UE can filter only LCH data that can use the spatial TX filter covered by the selected sidelink grant so that it can select the highest priority destination among them. Otherwise, if the UE is LCH data that cannot use the spatial TX filter covered by the selected sidelink grant for all data in the logical channel, the UE should perform the sidelink grant generation procedure again by performing different RX spatial filter-based sensing.
Proposal 7. RAN2 can study LCP & sidelink grant generation impact on SL-FR2.
2.5 Resource (re-)selection  
It is necessary to study whether to support new triggering condition for a resource (re-)selection in SL-FR2.
For example, UE can trigger a resource re-selection or discard a selected sidelink grant for a sidelink grant associated with Reference Signal (RS) resource when the quality of RS resource is less than or equal to a configured threshold.
Observation 7. UE can trigger a resource re-selection or discard a selected sidelink grant for a sidelink grant associated with Reference Signal (RS) resource when the quality of RS resource is less than or equal to a configured threshold.
Proposal 8. RAN2 can study resource (re-)selection procedure for SL-FR2.
2.6 DRX on SL-FR2  
RAN2 can study whether additional DRX enhancement is required in SL-FR2.
For example, in NR Uu, the UE considers the BFR (i.e., random access procedure based BFR) period (i.e., ra-ContentionResolutionTimer) as DRX active time. Similarly, in SL-FR2, the period until BFR is triggered and BFR is completed can be considered as the DRX active time.
In addition, RX UE can skip PSFCH transmission or start SL DRX HARQ RTT Timer if the quality of PSFCH transmission-related beam or RS resource-related quality is less than or equal to a configured threshold or SL BFR is triggered before PSFCH transmission.
Observation 8. In NR Uu, the UE considers the BFR (i.e., random access procedure based BFR) period (i.e., ra-ContentionResolutionTimer) as DRX active time. Similarly, in SL-FR2, the period until BFR is triggered and BFR is completed can be considered as the DRX active time.
Proposal 9. RAN2 can consider the BFR period as DRX active time.
Observation 9. RX UE can skip PSFCH transmission or start SL DRX HARQ RTT Timer if the quality of PSFCH transmission-related beam or RS resource-related quality is less than or equal to a configured threshold or SL BFR is triggered before PSFCH transmission.
Proposal 10. RAN2 can study an impact on DRX timer procedure on SL-FR2. 
2.7 Inter-UE Coordination for Beam management  
 
RAN2 can study the issue of support for coordination information exchange between UEs for beam management in SL-FR2.
For example, when UE-A informs UE-B of a preferred resource or a non-preferred resource through IUC Information MAC CE, UE-A can consider RX spatial filter used for packet reception from UE-B as a criterion for determining this resource. For example, UE-A can determine as a non-preferred resource that a spatial RX filter-based sensing result used for packet reception from UE-B measures interference equal to or greater than a threshold.
In addition, UE-A can inform UE-B of recommended TX BEAM/TX BEAM RS resource information to be applied on a specific SL resource. 
In addition, UE-A may inform UE-B of information on candidate beams or candidate beam RS resources to be used for BEAM pairing or Beam Failure Recovery (BFR) through IUC Information MAC CE.
Observation 10. When UE-A informs UE-B of a preferred resource or a non-preferred resource through IUC Information MAC CE, UE-A can consider RX spatial filter used for packet reception from UE-B as a criterion for determining this resource. For example, UE-A can determine as a non-preferred resource that a spatial RX filter-based sensing result used for packet reception from UE-B measures interference equal to or greater than a threshold.
Proposal 11. RAN2 can study whether to support Inter-UE Coordination between UEs for beam management in SL-FR2.
3.	Conclusion
This contribution presented a possible RAN2 impacts on SL-FR2, which can be summarized as follows:
Observation 1. In NR Uu BFR procedure, BFR procedures based on BFI_COUNTER/beamFailureInstanceMaxCount/ beamFailureDetectionTimer/beamFailureRecoveryTimer are supported.
Proposal 1. RAN2 can study whether the NR uu BFR procedure can be reused in the SL-FR2 BFR procedure as well.
 Observation 2. In addition, in NR Uu, as RLF is declared when the BFR procedure fails (i.e., failure of random access procedure on SpCell), a procedure of declaring BFR failure as RLF in Sidelink FR2 can be considered.
Proposal 2. RAN2 can study whether to support BFR failure-based SL RLF declaration in SL-FR2.  
Observation 3. In SL-FR2, DTX may occur frequently due to beam misalignment of the UE.
Proposal 3. RAN2 can study whether enhancement of DTX-based RLF is necessary in SL-FR2.
Proposal 4. A request-based RS (e.g., SL CSI-RS, S-SSB) transmission can be supported in SL-FR2.
Observation 4. RS transmission (e.g., SL CSI-RS, S-SSB) for beam management support periodic transmission, semi-persistent transmission, aperiodic transmission.
Proposal 5. RAN2 can study RS transmission types (e.g., periodic transmission, semi-persistent transmission, aperiodic transmission) that can be supported in SL-FR2.
Observation 5. Unlike NR Uu, sideink cannot receive RS resource from a peer UE before the UE establishes a unicast link. Therefore, a procedure different from the NR Uu Beam management procedure may be required.
Proposal 6. RAN2 can study how the UE can use BEAM and BEAM related RS resource information to transmit and receive unicast link establishment messages (e.g., DCR).
Observation 6. UE determines spatial TX filter that can be used based on spatial RX filter used for sensing related to SL grant generation. Also, an SL grant is generated before the UE performs the LCP procedure. That is, if the spatial TX filter supported in the generated SL grant does not cover the spatial TX filter of the LCH data, the UE cannot transmit the corresponding LCH data. Therefore, the UE can filter only LCH data that can use the spatial TX filter covered by the selected sidelink grant so that it can select the highest priority destination among them. Otherwise, if the UE is LCH data that cannot use the spatial TX filter covered by the selected sidelink grant for all data in the logical channel, the UE should perform the sidelink grant generation procedure again by performing different RX spatial filter-based sensing.
Proposal 7. RAN2 can study LCP & sidelink grant generation impact on SL-FR2.
Observation 7. UE can trigger a resource re-selection or discard a selected sidelink grant for a sidelink grant associated with Reference Signal (RS) resource when the quality of RS resource is less than or equal to a configured threshold.
Proposal 8. RAN2 can study resource (re-)selection procedure for SL-FR2.
Observation 8. In NR Uu, the UE considers the BFR (i.e., random access procedure based BFR) period (i.e., ra-ContentionResolutionTimer) as DRX active time. Similarly, in SL-FR2, the period until BFR is triggered and BFR is completed can be considered as the DRX active time.
Proposal 9. RAN2 can consider the BFR period as DRX active time.
Observation 9. RX UE can skip PSFCH transmission or start SL DRX HARQ RTT Timer if the quality of PSFCH transmission-related beam or RS resource-related quality is less than or equal to a configured threshold or SL BFR is triggered before PSFCH transmission.
Proposal 10. RAN2 can study an impact on DRX timer procedure on SL-FR2.
Observation 10. When UE-A informs UE-B of a preferred resource or a non-preferred resource through IUC Information MAC CE, UE-A can consider RX spatial filter used for packet reception from UE-B as a criterion for determining this resource. For example, UE-A can determine as a non-preferred resource that a spatial RX filter-based sensing result used for packet reception from UE-B measures interference equal to or greater than a threshold.
Proposal 11. RAN2 can study whether to support Inter-UE Coordination between UEs for beam management in SL-FR2.
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