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1 Introduction
In RAN1#90 meeting [1], the following agreement was achieved:
· Beam failure is declared only when all serving control channels fail.
· When a subset of serving control channels fail, this event should also be handled	
· Details FFS
· In addition to periodic CSI-RS, SS-block within the serving cell can be used for new candidate beam identification
· The following options can be configured for new candidate beam identification  
· CSI-RS only
Note: in this case, SSB will not be configured for new candidate beam identification
· SS block only
Note: in this case, CSI-RS will not be configured for new candidate beam identification
· FFS: CSI-RS + SS block
There are also agreements in previous meetings. 
· RAN1 agrees that the certain number of beam failure recovery request transmissions is NW configurable by using some parameters
· Parameters used by the NW could be:
· Number of transmissions
· Solely based on timer
· Combination of above
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]FFS: whether beam failure recovery procedure is influenced by the RLF event
· 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
· New candidate beam identification
· UE monitors beam identification RS to find a new candidate beam
· Beam identification RS includes
· Periodic CSI-RS for beam management, if it is configured by NW
· Periodic CSI-RS and SS-blocks within the serving cell, if SS-block is also used in beam management as well
This contribution is focused on beam failure recovery.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
2.1 New beam for beam recovery
According to previous discussion and agreement, it happens that a new beam may or may be not identified at UE side when beam failure occurs. Periodic CSI-RS and/or SS-blocks for beam management can be used for new beam identification. If beam failure is detected alone and there is no new beam identified by UE, the gNB might fall back to the preconfigured default beam and initializes a new procedure of beam management for DL beam training for the purpose of beam recovery. 
Even if a new beam can be identified and reported from UE side, the identified new beam may or may not be directly used by the gNB for the subsequent beam recovery. Although the new beam identified and reported by a UE offers a feasible starting point for the subsequent DL beam training, the gNB may adopt such a beam or chose another different beam by a comprehensive consideration of many other factors. For example, the new beam reported by the UE may be too broad, which takes more time in DL beam training to find a satisfied fine beam. Moreover, the gNB has additional capacity of beam prediction as compared to the UE. Although the UE can measure different beams on DL reference signals for new beam identification, the UE does not have the knowledge of beam entity, i.e., which physical direction a TX beam exactly points to. This situation means, the UE itself cannot perform any advanced operation, e.g., beam prediction, in case of beam failure, even when it is obviously beneficial to do so. In contrast, the gNB is aware of beam entity about the physical direction of TX beam. Therefore, the gNB is possible to benefit from more advanced operations like beam prediction. In some cases, the gNB may have other type knowledge of channel environment, e.g., low or large angle spreads, channel fingerprint, which are also helpful in advanced operations to benefit beam recovery. Therefore, we have the following observations.
Observation 1: The gNB may choose a new beam different from the one identified by a UE in the DL beam training during beam failure recovery.
2.2 Beam confirmation in beam recovery
Upon receiving UE’s beam failure request, the gNB may choose a new beam different from the one identified by a UE based on its own decision. For example, these new beams adopted by the gNB may be either more accurate or of smaller coverage than what is reported from the UE along with the beam failure request. Then these beams serve as a better starting point for the DL training which advances from the default beam or the beam identified by UE in the subsequent beam management. 
Proposal 1: Beam management with advanced DL training based on the gNB’s decision should be supported in beam failure recovery.
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Figure 1 Advanced beam recovery 
The procedure of advanced beam recovery is shown in Figure 1. Considering the new beam adopted by the gNB may be not always reliable, the DL beam training can be misleadingly advanced by the gNB’s decision. To avoid this, beam confirmation from UE side to show the effectiveness of new adopted beam in advanced beam recovery is very important. Therefore, the gNB could send the adopted beams to UE tentatively at first. Then gNB can decide to continue the advanced DL training in the beam management if receiving a positive beam confirmation from UE, or to fall back to the default DL training if receiving a negative beam confirmation from UE. The beam confirmation can be either explicitly, e.g., by using a dedicated ACK/NACK on PUCCH, or implicitly, e.g., by sending another beam recovery request as NACK information from UE.
Proposal 2: New beam adopted by the gNB can be explicitly or implicitly confirmed by UE, and switched to default beam recovery if a negative beam conformation is received at the gNB.
3 Conclusion
This contribution provided our observations and proposals for beam recovery in NR. And particularly, there are:
Observation 1: The gNB may overwrite the new beam identified by a UE in the DL beam training during beam failure recovery.
Proposal 1: Beam management with advanced DL training based on the gNB’s decision should be supported in beam failure recovery.
Proposal 2: New beam adopted by the gNB can be explicitly or implicitly confirmed by UE, and switched to default beam recovery if a negative beam conformation is received at the gNB.
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