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1	Introduction
In the WID for NR_SL_enh2 RP-222806, the objective for FR2 is defined as follows:
“
3. [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.”
This contribution describes our initial view on the RAN2 scope for this WI. In particular, we discuss Initial beam selection, beam failure detection and recovery and SCI reporting.

[bookmark: _Ref178064866]2	Discussion
2.1 Initial beam selection
The first topic which needs to be studied for FR2 is initial beam selection and PC5 link establishment. It is likely that the initial beam selection is done among the available wide-beams, followed by a beam refinement where a narrow-beam may be selected. When performing beam selection, beam sweeping must be done at both the transmitting and receiving side and efficient schemes for this must be defined. Much of the work for initial beam selection falls in the RAN1 domain.
In Uu, the gNB broadcasts SSB/PBCH blocks beamformed at different directions in the cell. A UE in RRC IDLE would need to perform the initial beam selection and sets up its RRC Connection using the selected initial beam, which is typically a wide beam. The UE in RRC IDLE measures the SSB/PBCH blocks periodically and selects the RX beam whose associated SSB/PBCH block resources have the strongest RSRP. In order to select the RX beam, the UE is configured with a RSRP threshold. The UE then only selects the SSB beams whose measured RSRP above the threshold.
As soon as the UE selects the SSB/PBCH, the UE uses the RACH resources (i.e., RACH occasions and preambles) associated with the SSB/PBCH to initiate a RACH procedure. After the RACH procedure, the gNB may configure the UE with a TCI state indicating the RX beam that the UE shall use for subsequent PDSCH reception and PUSCH transmission.
However, in SL, we need to study whether the procedure on the initial beam selection shall be defined prior to establishment of a unicast link. since the procedure needs to be first studied in RAN1, RAN2 can start the study when RAN1 has made decent progress. 
Therefore, we make the below proposal
[bookmark: _Toc127390470]For the initial beam selection, RAN2 waits for RAN1 progress.
2.2 Beam failure detection and recovery
In Uu, in a serving cell, a UE declares beam failure when the number of beam failure instance indications from the physical layer reaches a configured threshold before a configured timer expires. 
If BFR in the PCell, the UE performs the below actions
· triggers beam failure recovery by initiating a Random Access procedure on the PCell;
· selects a suitable beam to perform beam failure recovery (if the gNB has provided dedicated Random Access resources for certain beams, those will be prioritized by the UE).
· includes an indication of a beam failure on PCell in a BFR MAC CE if the Random Access procedure involves contention-based random access.
· Upon completion of the Random Access procedure, beam failure recovery for PCell is considered complete
If BFR in the SCell, the UE performs the below actions
· triggers beam failure recovery by initiating a transmission of a BFR MAC CE for this SCell;
· selects a suitable beam for this SCell (if available) and indicates it along with the information about the beam failure in the BFR MAC CE.
· Upon reception of a PDCCH indicating an uplink grant for a new transmission for the HARQ process used for the transmission of the BFR MAC CE, beam failure recovery for this SCell is considered complete.
It is natural to reuse the Uu framework for SL beam failure detection and recovery in FR2.
[bookmark: _Toc127390471]Reuse the Uu framework for SL beam failure detection and recovery in FR2.
The following issues need to be studied regarding SL beam failure detection and recovery:
· Whether the BFD and the BFR is unidirectional or bidirectional.
· In the existing releases, SL radio bearer is directional. for a UE pair, each UE establishes its own RB towards the peer UE on each direction. It is natural to study if BFD and BFR is operated in a directional fashion. In other words, each UE operates its TX beam indecently.  
· The BFR signalling alternatives and the signalling content
· Upon detection of beam failure, the UE needs to provide the BFR signalling to its corresponding peer UE. The basic question would be how the UE provides the signalling to the peer UE.  
· The procedures of the BFD and the BFR for the UE pair including the TX UE and RX UE
· Different from the Uu procedure, both the TX UE and the RX UE will be involved in the BFD and the BFR procedures for each direction. 
· Whether and how the gNB needs to be involved in the BFD and the BFR procedure
· This issue may depend on the SL RA mode (i.e., Mode 1 or Mode 2) applied by the UE. 
Therefore, we make the below proposal:
[bookmark: _Toc127390472]For SL beam failure detection (BFD) and beam failure recovery (BFR), RAN2 to study the below issues
a. [bookmark: _Toc127390473]Whether the procedure is unidirectional or bidirectional
b. [bookmark: _Toc127390474]The BFR signalling alternatives and the signalling content.
c. [bookmark: _Toc127390475]The procedure and the UE behaviours
d. [bookmark: _Toc127390476]Whether and how the gNB needs to be involved in the procedure

2.3 SL CSI framework
CSI reports will be sent to the peer UE based on measurements on the CSI-RS or S-SSB transmitted by the peer UE. The CSI reports could be transmitted either periodically or in an aperiodic way based on requests. Legacy CSI-RS and CSI reports are transmitted aperiodically based on requests using SCI-2. 
[bookmark: _Toc127390483]Legacy SL-CSI reports are transmitted aperiodically. 
Periodic CSI reports would cause significant overhead and is not our preferred choice. Legacy SL-CSI reporting is for the purpose of link adaptation and would need modifications to handle beam management. In legacy, the SL-CSI is reported using a MAC CE containing rank indicator and wide beam RSRP. For beam management, the RSRP needs to be reported per beam and also for narrow beams. 
[bookmark: _Toc127390484]Legacy SL-CSI reports do not contain all needed information for beam management. 
In legacy, a MAC CE is used to report CSI for SL. We believe this should be reused also for beam management with the modification to include CRI (CSI-RS Resource Indicator), which maps RSRP to beam.
The request of a CSI report is in legacy done using SCI-2. It would be possible to request a CSI report also using e.g. a MAC CE or PSFCH. We believe that it would be sufficient to follow legacy and use the SCI-2 also for CSI reports for beam management after small modifications. However, CSI trigger based a standalone SCI is not supported in the legacy. In other words, a SCI carrying CSI trigger should also indicate resources for accompanying PSSCH transmissions.
[bookmark: _Toc127390485]Standalone SCI indicates a CSI request is not supported in the legacy. 

The following issues need to be studied regarding SL CSI framework:
· Whether CSI-RS is used for beam management
· Whether periodic CSI report needs to be supported in addition to aperiodic CSI report
· Which UE shall determine the beam for transmission? i.e., TX UE or RX UE
· Whether CSI report can be triggered by a standalone SCI
Therefore, we make the below proposal:
[bookmark: _Toc127390477]For CSI reporting framework, RAN2 to study the below issues
e. [bookmark: _Toc127390478]Whether CSI-RS is used for beam management
f. [bookmark: _Toc127390479]Whether periodic CSI report needs to be supported in addition to aperiodic CSI report
g. [bookmark: _Toc127390480]Which UE shall determine the beam for transmission? i.e., TX UE or RX UE.
h. [bookmark: _Toc127390481]Whether CSI report can be triggered by a standalone SCI

After RAN2 has scoped the above issues, it is also beneficial to send a LS on the outcome to RAN1.
[bookmark: _Toc127390482]Inform RAN1 of the RAN2 outcome on the scoping of the issues.
[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Legacy SL-CSI reports are transmitted aperiodically.
Observation 2	Legacy SL-CSI reports do not contain all needed information for beam management.
Observation 3	Standalone SCI indicates a CSI request is not supported in the legacy.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For the initial beam selection, RAN2 waits for RAN1 progress.
Proposal 2	Reuse the Uu framework for SL beam failure detection and recovery in FR2.
Proposal 3	For SL beam failure detection (BFD) and beam failure recovery (BFR), RAN2 to study the below issues
a.	Whether the procedure is unidirectional or bidirectional
b.	The BFR signalling alternatives and the signalling content.
c.	The procedure and the UE behaviours
d.	Whether and how the gNB needs to be involved in the procedure
Proposal 4	For CSI reporting framework, RAN2 to study the below issues
a.	Whether CSI-RS is used for beam management
b.	Whether periodic CSI report needs to be supported in addition to aperiodic CSI report
c.	Which UE shall determine the beam for transmission? i.e., TX UE or RX UE.
d.	Whether CSI report can be triggered by a standalone SCI
Proposal 5	Inform RAN1 of the RAN2 outcome on the scoping of the issues.
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