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1	Introduction
In the WID for NR_SL_enh2 RP-230077, 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 objective. In particular, we discuss Initial beam selection, beam failure detection and recovery and SCI reporting.

[bookmark: _Ref178064866]2	Discussion
2.1 Beam failure detection and recovery
RAN2 has made the below agreement regarding beam failure detection in RAN2#112bis
Agreement:
For beam failure detection, reuse Uu design of timer + counter based mechanism as baseline, and R2 further study how SL beam failure is detected. FFS on Tx or Rx UE based manner. 
For either TX or RX UE based manner, it is reasonable to reuse the same Uu framework, i.e., RX UE based manner. TX based manner would require the TX UE to transmit data, which is too restrictive. UE needs to monitor beam quality in a periodical fashion even when there is no data transmission on-going. In such case, RX UE based manner makes more sense.
[bookmark: _Toc146787205]Beam failure detection is performed in RX UE based manner.
In Rel-16, TX UE sends RRCReconfigurationSidelink to RX UE for configuring radio bearer and CSI-RS related configurations.
RRCReconfigurationSidelink-r16-IEs ::=  SEQUENCE {
    slrb-ConfigToAddModList-r16             SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SLRB-Config-r16             OPTIONAL, -- Need N
    slrb-ConfigToReleaseList-r16            SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SLRB-PC5-ConfigIndex-r16    OPTIONAL, -- Need N
    sl-MeasConfig-r16                       SetupRelease {SL-MeasConfig-r16}                                    OPTIONAL, -- Need M
    sl-CSI-RS-Config-r16                    SetupRelease {SL-CSI-RS-Config-r16}                                 OPTIONAL, -- Need M
    sl-ResetConfig-r16                      ENUMERATED {true}                                                   OPTIONAL, -- Need N
    sl-LatencyBoundCSI-Report-r16           INTEGER (3..160)                                                    OPTIONAL, -- Need M
    lateNonCriticalExtension                OCTET STRING                                                        OPTIONAL,
    nonCriticalExtension                    RRCReconfigurationSidelink-v1700-IEs                                OPTIONAL
}

For beam management purpose, it is reasonable to use CSI-RS measurement and reporting based framework. 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 define BFD and BFR is operated in a directional fashion. In other words, each UE operates its TX beam independently. 
For a UE pair including UE1 and UE2, for the direction from UE1 to UE2, UE2 performs BFR. Based on the UE2’s reporting message, UE1 selects a proper TX beam towards UE2. For the direction from UE2 to UE1, UE1 performs BFR. Based on the UE1’s reporting message, UE2 selects a proper TX beam towards UE1. For both directions, UE1 or UE2 performs BFR procedure independently.
Therefore, we make the below proposal:
[bookmark: _Toc146787206]For a UE pair, both UEs perform beam failure detection and recovery procedure independently.
2.3 gNB involvement
There is an issue on whether the gNB shall be involved in the procedure of beam management and beam failure recovery procedure. In case of Mode 1 RA operation, the UE sends SR and SL-BSR to the gNB for requesting SL grants. Based on the received SR and SL-BSRs, the gNB schedules a dynamic SL grant or a configured grant to the UE. After that, the UE selects the destination and the logical channels associated with the destination relying on the LCP procedure. In such way, the gNB may have no direct knowledge on the destination and the LCHs which the UE has selected for the SL data transmission using the SL grant. This achieves a good balance between the extent of the gNB control and the UE autonomous actions. 
[bookmark: _Toc146787195]In case of Mode 1 RA operation, the UE sends SR and SL-BSRs to the gNB for requesting SL grants. Thereafter, the gNB schedules dynamic SL grants or configured grants to the UE. After that, the UE selects the destination and the logical channels associated with the destination relying on the LCP procedure. 
[bookmark: _Toc146787196]the gNB may have no direct knowledge on the destination and the LCHs which the UE has selected for the SL data transmission using the SL grant
Regarding beam maintenance and BFR procedure, it is sufficient to apply similar procedures as the existing Mode 1 RA operations. In other words, the UE doesn’t need to forward the received CSI reports from the peer UEs to the gNB. How to determine a proper TX beam or RX beam can be left for the UE’s decision. This not only simplifies the gNB operational complexity in case of Mode 1 RA, but also avoid additional design complexity for RAN2.
[bookmark: _Toc146787207]In case of Mode 1 RA operation, it is up to the UE’s decision on how to determine a TX beam. The UE doesn’t forward CSI report received from a peer UE to the gNB.
Regarding BFR, similarly, a RX UE doesn’t report a detected beam failure recovery event to the gNB. A TX UE doesn’t need to forward a received BFRQ message to the gNB either. This means that how to handle BFR is up to the UE pair.
[bookmark: _Toc146787208]It is up to the UE pair (i.e., TX UE and RX UE) on how to handle BFR events.
[bookmark: _Toc146787209]A RX UE doesn’t report detected BFR events to the gNB.
[bookmark: _Toc146787210]A TX UE doesn’t forward a received BFRQ message to the gNB.

2.4 Interaction between BF and RLF
In the current release, SL RLF is declared for a PC5 connection if one of the below conditions is met
· upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; 
· upon T400 expiry for a specific destination; 
· upon indication from MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; 
· upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination:
Whether beam failure (BF) can trigger SL RLF was discussed to some extent in RAN2#112bis. 
In our view, BF events detected on either direction can cause either HARQ DTX or RLC retransmission to occur, which further triggers SL RLF to be declared if BF is consistently detected on multiple beams. 
[bookmark: _Toc146787197]BF events detected on either direction can cause either HARQ DTX or RLC retransmission to occur, which further triggers SL RLF to be declared if BF is consistently detected on multiple beams. 
Therefore, the existing SL RLF mechanism is sufficient to handle SL BF events.
[bookmark: _Toc146787211]No enhancement to SL RLF triggers due to SL beam failure is pursued. 
[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	In case of Mode 1 RA operation, the UE sends SR and SL-BSRs to the gNB for requesting SL grants. Thereafter, the gNB schedules dynamic SL grants or configured grants to the UE. After that, the UE selects the destination and the logical channels associated with the destination relying on the LCP procedure.
Observation 2	the gNB may have no direct knowledge on the destination and the LCHs which the UE has selected for the SL data transmission using the SL grant
Observation 3	BF events detected on either direction can cause either HARQ DTX or RLC retransmission to occur, which further triggers SL RLF to be declared if BF is consistently detected on multiple beams.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Beam failure detection is performed in RX UE based manner.
Proposal 2	For a UE pair, both UEs perform beam failure detection and recovery procedure independently.
Proposal 3	In case of Mode 1 RA operation, it is up to the UE’s decision on how to determine a TX beam. The UE doesn’t forward CSI report received from a peer UE to the gNB.
Proposal 4	It is up to the UE pair (i.e., TX UE and RX UE) on how to handle BFR events.
Proposal 5	A RX UE doesn’t report detected BFR events to the gNB.
Proposal 6	A TX UE doesn’t forward a received BFRQ message to the gNB.
Proposal 7	No enhancement to SL RLF triggers due to SL beam failure is pursued.
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