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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1#88bis meeting, there were some discussion on beam failure recovery, and achieved the following agreements:
UE Beam failure recovery mechanism includes the following aspects
–      Beam failure detection
–      New candidate beam identification
–      Beam failure recovery request transmission
–      UE monitors gNB response for beam failure recovery request
In RAN1#89 meeting, there were more discussion on beam failure recovery, and achieved the following agreements:
To receive gNB response for beam failure recovery request, a UE monitors NR PDCCH with the assumption that the corresponding PDCCH DM-RS is spatial QCL’ed with RS of the UE-identified candidate beam(s)
–      FFS whether the candidate beam(s) is identified from a preconfigured set or not
–      Detection of a gNB’s response for beam failure recovery request during a time window is supported
•       If there is no response detected within the window, the UE may perform re-tx of the request
–      If not detected after a certain number of transmission(s), UE notifies higher layer entities
During the beam failure recovery procedure, there may be some impacts to higher layer RLF procedure. In this paper, we will discuss these issues.
2. Discussion
2.1. [bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31]Impact on RLF
After RAN1 discussion, beam failure recovery has been agreed. During beam failure recovery procedure, there may be some impact to RAN2, e.g. RLF procedure, since beam failure and RLF are based on the L1 measurement results or the derivation of L1 measurement results. 
In legacy LTE, current RLF is a L3 procedure. In RAN2 #97bis meeting, it was agreed that for connected mode, UE declares RLF upon timer expiry due to DL OOS detection, random access procedure failure detection, and RLC failure detection. 
During the procedure of in-sync / out-of-sync detection in RLF, if there is some beam link failure case, it is high probability for physical layer to have on-going procedure for beam failure recovery. If the RLF procedure is independent from the beam failure recovery procedure, once the L3 timer expires before the L1 successfully recovery, RLF will triggered. The following RRC re-establishment will be performed in high layer. In this way, beam failure recovery is useless for the link recovery. 
If coordination between these two procedures is taken into consideration, there is some benefit. For example, during the in-sync / out-of-sync detection in RLF, if beam failure recovery is trigged, the timer for RLF can be suspend or paused. Once the L1 beam recovery succeeds, the in-sync / out-of-sync detection for RLF can be restarted. 
Otherwise, if the UE notifies higher layer entities that no PDCCH is detected after a certain number of transmission(s), it means that there is no available beam to recovery the failure link. From RAN2 point of view, this indication can be regarded as out-of-sync indication or RLF indication. Since the existing out-of-sync indication will also reflect the quality of link. This new OOS indication is redundancy or duplication. Thus, RLF should be declared. It means that if beam failure recovery failed, it is better to perform RRC re-establishment, instead of waiting for RLM monitoring. 
This solution can effectively decrease the RLF rate if beam failure recovery can be useful for link recovery. Lower latency and higher transmission efficiency can be also achieved. 
[bookmark: OLE_LINK8]Proposal 1: Beam failure recovery can be considered during RLF. During the in-sync / out-of-sync detection in RLF, if beam failure recovery is trigged, the timer for RLF can be suspended or paused. 
Proposal 2: Once the L1 beam recovery succeeds, the in-sync / out-of-sync detection for RLF can be restarted. 
Proposal 3: If the L1 indicates that no PDCCH is detected after a certain number of transmission(s), RLF should be declared. 

If RLF is declared by other causes in high layer, the following RRC re-establishment will be performed based on the current mechanism anyway. Any link recovery procedure in any layer is not needed, including L1 beam failure recovery. Thus, it is reasonable to indicate RLF to PHY layer, so that PHY layer will stop the beam failure recovery procedure and related operations. 
Proposal 4: Once RLF is declared in high layer, it should be indicated to PHY layer. 

3. Conclusion
In this contribution, we discuss the impact of physical layer procedure beam failure recovery on RAN2 issues in NR. Based on the discussion, we have the following observation and proposals:
Proposal 1: Beam failure recovery can be considered during RLF. During the in-sync / out-of-sync detection in RLF, if beam failure recovery is trigged, the timer for RLF can be suspended or paused. 
Proposal 2: Once the L1 beam recovery succeeds, the in-sync / out-of-sync detection for RLF can be restarted. 
Proposal 3: If the L1 indicates that no PDCCH is detected after a certain number of transmission(s), RLF should be declared. 
Proposal 4: Once RLF is declared in high layer, it should be indicated to PHY layer. 

