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1 Introduction
Revised WID of NR sidelink evolution (RP-2202806) was agreed in RAN#98e [1]. The SL FR2 related WID objective is list below:1. [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 is the first discussion in RAN2 about SL FR2. In this contribution, we share our view on what RAN2 can potentially do for SL FR2 in Rel-18.
2 Discussion 
[bookmark: _Ref54102585][bookmark: _Ref54102582]In 1st release of NR with FR2 (i.e. Rel-15), the main RAN2 work on Uu FR2 are below aspects: 
1) Beam (re)selection procedure in RACH 
2) Uu beam failure recovery (BFR) procedure  
3) Uu MAC-CE format design for various beam switching indication (e.g. TCI States Activation/Deactivation for UE-specific PDSCH MAC CE)   
4) L3 measurements with multiple beams
Although SL FR2 may have some difference from Uu FR2, we believe similar issues will be discussed. Thus, we will analyze whether these issues are potential topics of SL FR2 
2.1 Beam (re)selection in RACH 
In NR Rel-15, RAN2 discussed how the UE selects beam in RACH procedure, especially during handover. Finally, it introduced one SSB / CSI-RS RSRP threshold, and the UE may select beam(s) above the threshold based on its implementation. Also interlaced beam reselection is specified between CFRA and CBRA. 
However, SL doesn't have RACH procedure. And it is not clear whether initial access is in scope of SL FR2 because its scope is restricted to SL unicast communication only. Thus, we tend to think beam (re)selection procedure may not have RAN2 work.     
Observation 1: In NR Rel-15, RAN2 specified the procedure how the UE (re)selects beam in RACH. However, because SL doesn't have RACH procedure and it is not clear whether initial access is in scope of SL FR2, beam (re)selection procedure may not have RAN2 work. 
2.2 Beam recovery procedure (BFR) 
In NR Rel-15, RAN2 did a lot of work on BFR with RAN1. Specifically, RAN2 work includes:
1) Procedure of how Beam Failure Detection (BFD) triggers BFR
2) The UE behavior upon BFR triggered
3) Signaling to indicate BFR request, i.e. Uu MAC-CE format design for BFR MAC-CE 
We believe that RAN2 will also discuss SL BFR from above 3 aspects:
Procedure of how Beam Failure Detection (BFD) triggers BFR
We think RAN2 need to first discuss the framework of BFR trigger with RAN1. Please note that we have two different Uu failure recovery procedures: one is RX triggered recovery (i.e. Uu BFR) and the other is TX triggered recovery (i.e. consistent LBT failure recovery). RAN2 need to first analyze which framework is suitable for SL BFR. Our initial analysis is:
· RX triggered recovery: it is similar to Uu BFR but it is questioned how the RX UE can perform periodic measurements because standalone CSI-RS transmission was not specified in FR2. Please also note that RAN2 discussed similar issue in SL RLF in Rel-16 and RX UE triggered SL RLF was not adopted finally. 
· TX triggered recovery: it is similar to consistent LBT failure recovery but it seems to be conflicted with the WID objective to reuse Uu beam management concepts wherever possible. 
Observation 2: For SL FR2, RAN2 need to first discuss whether TX UE (similar to consistent LBT failure recovery) or RX UE (similar to Uu BFR) to trigger SL BFR.
The UE behavior upon BFR triggered
In NR Rel-15, it was finally specified that RACH procedure was used to report BFR MAC-CE to gNB upon BFR is triggered. And in this release, RAN2 is discussing whether / how the UE reports consistent SL LBT failure recovery information to peer UE and/or gNB. For SL BFR, we believe similar issue will be discussed, i.e. the UE which triggered BFR may also need to report the failure information to peer UE and/or NW.
Observation 3: Similar Uu BFR and SL consistent LBT failure recovery, RAN2 may discuss the UE behavior upon SL BFR is triggered, e.g. how the UE which triggered BFR reports the failure information to peer UE and/or NW.
Signaling to indicate BFR request
In NR Rel-15, RAN2 designed Uu MAC-CE format for BFR MAC-CE. Similarly, we believe that SL BFR should also discus signaling to indicate BFR request to peer UE and/or gNB, e.g. new SL or Uu MAC-CE.
Observation 4: Similar to Uu BFR, SL BFR should also discus signaling to indicate BFR request to peer UE and/or gNB, e.g. new SL or Uu MAC-CE.
2.3 MAC-CE format of beam switching indication
In NR Rel-15, upon RAN1 LS request, RAN2 designed formats of various MAC-CE format of beam switching indication, e.g. TCI States Activation/Deactivation for UE-specific PDSCH MAC CE [2]. We believe similar discussion will happen in SL FR2. Specifically, we think RAN2 may design the following 3 types of MAC-CEs for SL FR2:
1) SL MAC-CE format for beam switching indication from peer UE
2) SL MAC-CE format for new SL CSI / Beam reporting from peer UE
· Whether to reuse existing SL CSI reporting MAC-CE or introduce a new SL MAC-CE needs further discussion. 
3) Uu MAC-CE format for beam switching indication from/to gNB if needed
· Whether the beam switching indication needs involvement of gNB depends on RAN1 conclusion. If it is needed, it is applied to RA mode 1.   
Observation 5: RAN2 may design format for below 3 types of MAC-CEs for SL FR2, based on RAN1 input:
· SL MAC-CE format for beam switching indication from peer UE
· SL MAC-CE format for new SL CSI / Beam reporting from peer UE
· Uu MAC-CE format for beam switching indication from/to gNB if needed
2.4 L3 measurements 
In Uu, the UE performs L3 measurements for serving and neighbor cells, and reports to gNB to trigger handover. NR Rel-15 discussed how the UE L3 measurements if the UE can observe multiple beams. Finally, it was specified that the UE uses linear average of each beam measurement to derive cell quality. 
However, SL doesn't have requirement for service continuity for UE switching. Thus, we think L3 measurement may not have RAN2 work. Whether L1 measurement needs enhancement is within RAN1 scope. 
Observation 6: In NR Rel-15, RAN2 specified L3 measurement with multiple beams. Its intention is to report cell quality for gNB to trigger handover. However, because SL doesn't have requirement for service continuity for UE switching, L3 measurement may not have RAN2 work. 
2.5 Summary
Finally, based on above discussion, we suggest RAN2 to discuss the following aspects of SL FR2.
Proposal 1: RAN2 discuss below aspects of SL BFR after RAN1 make sufficient progress:
· How / when to trigger SL BFR, including whether TX UE (similar to consistent LBT failure recovery) or RX UE (similar to Uu BFR) to trigger SL BFR.
· Signaling to indicate SL BFR request to peer UE and/or NW, e.g. new SL or Uu MAC-CE.
· UE behavior when SL BFR is triggered.
Proposal 2: RAN2 discuss format design for below MAC-CE based on RAN1 input:
· SL MAC-CE format for beam switching indication from peer UE
· SL MAC-CE format for new SL CSI / Beam reporting from peer UE
· Uu MAC-CE format for beam switching indication from/to gNB if needed

3 Conclusion
In this contribution, we share our view what RAN2 can potential do for SL FR2 in Rel-18. Our observations are:
Observation 1: In NR Rel-15, RAN2 specified the procedure how the UE (re)selects beam in RACH. However, because SL doesn't have RACH procedure and it is not clear whether initial access is in scope of SL FR2, beam (re)selection procedure may not have RAN2 work. 
Observation 2: For SL FR2, RAN2 need to first discuss whether TX UE (similar to consistent LBT failure recovery) or RX UE (similar to Uu BFR) to trigger SL BFR.
Observation 3: Similar Uu BFR and SL consistent LBT failure recovery, RAN2 may discuss the UE behavior upon SL BFR is triggered, e.g. how the UE which triggered BFR reports the failure information to peer UE and/or NW.
Observation 4: Similar to Uu BFR, SL BFR should also discus signaling to indicate BFR request to peer UE and/or gNB, e.g. new SL or Uu MAC-CE.
Observation 5: RAN2 may design format for below 3 types of MAC-CEs for SL FR2, based on RAN1 input:
· SL MAC-CE format for beam switching indication from peer UE
· SL MAC-CE format for new SL CSI / Beam reporting from peer UE
· Uu MAC-CE format for beam switching indication from gNB if needed
Observation 6: In NR Rel-15, RAN2 specified L3 measurement with multiple beams. Its intention is to report cell quality for gNB to trigger handover. However, because SL doesn't have requirement for service continuity for UE switching, L3 measurement may not have RAN2 work. 

Based on observations, our proposals are:
Proposal 1: RAN2 discuss below aspects of SL BFR after RAN1 make sufficient progress:
· How / when to trigger SL BFR, including whether TX UE (similar to consistent LBT failure recovery) or RX UE (similar to Uu BFR) to trigger SL BFR.
· Signaling to indicate SL BFR request to peer UE and/or NW, e.g. new SL or Uu MAC-CE.
· UE behavior when SL BFR is triggered.
Proposal 2: RAN2 discuss format design for below MAC-CE based on RAN1 input:
· SL MAC-CE format for beam switching indication from peer UE
· SL MAC-CE format for new SL CSI / Beam reporting from peer UE
· Uu MAC-CE format for beam switching indication from/to gNB if needed
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