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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.



In RAN2#121b-e [2], RAN2 had an initial discussion on SL FR2, and below agreements were made:
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. 

Agreement: 
Upon beam failure is detection, support BFR signaling exchange between peer UEs, and further study e.g., RLF declaration due to beam failure.

In this contribution, we further discuss RAN2 aspects of SL FR2.
2 Discussion 
[bookmark: _Ref54102585][bookmark: _Ref54102582]2.1 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.
1) Procedure of how Beam Failure Detection (BFD) triggers BFR
RAN2#121b-e [2] agreed to reuse Uu design of timer + counter based mechanism as baseline:
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 the FFS on TX or RX based manner, we noticed that RAN1#112b-e [3] made below agreement:Agreement
RAN1 is to study sidelink Beam Failure Recovery (BFR) mechanism at least for the scheme where SL BFI is triggered based on the measurement of reference signal for BFD (if supported), including
· candidate beam(s) identification
· FFS details on reference signals for candidate beam identification, including structure, procedure, timing.
· sidelink BFR request (BFRQ), including resources, transmit and/or receive beams, container, timing, etc. 
· sidelink BFR response (BFRR), including container, procedure, timing, etc.
· FFS applicability to the scheme where SL BFI is triggered based on SL HARQ feedback (if supported).



In our understanding, above highlighted part means Rx UE based manner and above highlighted part is Tx UE based manner. Thus, we think RAN1 agreed to first study Rx UE based manner and Tx UE based manner is FFS. 
Observation 1: RAN1 agreed to first study Rx UE based SL BFD and Tx UE based BFD is FFS.
Then, following RAN1 agreement, RAN2 can also start from Rx UE based manner. 
Proposal 1: RAN2 first study Rx UE based SL BFD. And RAN2 wait RAN1 conclusion on Tx UE based BFD.
2) The UE behavior upon BFR triggered
In NR Rel-15, it was specified that RACH procedure was used to report BFR MAC-CE to gNB upon BFR is triggered. And in Rel-18 WI of sidelink evolution, RAN2 discussed 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. In RAN2#121b-e [3], it was agreed to at least support BFR signaling exchange between peer UEs. 
Agreement: 
Upon beam failure is detection, support BFR signaling exchange between peer UEs, and further study e.g., RLF declaration due to beam failure.

For the BFR signaling exchange between peer UEs, RAN1#112b-e [3] also made similar agreements with name of SL BFR request (BFRQ) and SL BFR response (BFRR). We think that RAN2 can further discuss below alternatives on how BFRQ / BFRR is exchanged between peer UEs:
· Alt-1: via another TX-RX beam pair (how to identify the beam pair should be decided by RAN1)  
· Alt-2: via another SL carrier 
Proposal 2: RAN2 discuss below alternatives on how BFRQ / BFRR is exchanged between peer UEs.
· Alt-1: via another TX-RX beam pair  
· Alt-2: via another SL carrier 
Meanwhile, we think RAN2 can also discuss whether to support BFRQ / BFRR exchange between mode-1 UE and gNB, which is similar to existing Uu BFR procedure.
Proposal 3: RAN2 discuss whether to support BFRQ / BFRR exchange between mode-1 UE and gNB.
In NR Uu, Uu RLF is declared when the Uu BFR procedure fails. Similarly, we think it is straight forward that SL RLF is triggered if beam failure can't be recovered. 
Proposal 4: SL RLF is triggered when beam failure can't be recovered. 
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) when RAN1 design is clear. 
Proposal 5: Similar to Uu BFR, RAN2 discuss signaling to indicate BFR request to peer UE and/or gNB (e.g. new SL or Uu MAC-CE) when RAN1 design is clear. 
2.2 Initial beam-pairing and beam maintenance
Currently, RAN1 is discussing procedure of initial beam-paring and beam maintenance [3]. In our understanding, it is totally RAN1 expertise, and RAN2 don't need to involve in this discussion.
Proposal 6: RAN2 wait for RAN1 procedure design on initial beam-paring and beam maintenance.  
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 [4]. 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.   
Proposal 7: 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
2.3 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. 
Proposal 8: RAN2 wait RAN1 progress on SL beam measurements.  

3 Conclusion
In this contribution, we discuss RAN2 aspects of SL FR2 in Rel-18. Our observations are:
Observation 1: RAN1 agreed to first study Rx UE based SL BFD and Tx UE based BFD is FFS.

Based on observations, our proposals are:
SL BFD / BFR
Proposal 1: RAN2 first study Rx UE based SL BFD. And RAN2 wait RAN1 conclusion on Tx UE based BFD.
Proposal 2: RAN2 discuss below alternatives on how BFRQ / BFRR is exchanged between peer UEs.
· Alt-1: via another TX-RX beam pair  
· Alt-2: via another SL carrier 
Proposal 3: RAN2 discuss whether to support BFRQ / BFRR exchange between mode-1 UE and gNB.
Proposal 4: SL RLF is triggered when beam failure can't be recovered. 
Proposal 5: Similar to Uu BFR, RAN2 discuss signaling to indicate BFR request to peer UE and/or gNB (e.g. new SL or Uu MAC-CE) when RAN1 design is clear. 

Initial beam-pairing and beam maintenance
Proposal 6: RAN2 wait for RAN1 procedure design on initial beam-paring and beam maintenance.  
Proposal 7: 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

Measurements
Proposal 8: RAN2 wait RAN1 progress on SL beam measurements.  
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