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Introduction
In the previous meetings, the following agreements were made for beam recovery mechanism [1]-[4].
RAN1#88:
	Agreements:
· The following mechanisms should be supported in NR:
· The UL transmission to report beam failure can be located in the same time instance as PRACH:
· Resources orthogonal to PRACH resources 
· FFS orthogonal in frequency and/or sequences (not intended to impact PRACH design) 
· FFS channels/signals 
· The UL transmission to report beam failure can be located at a time instance (configurable for a UE) different from PRACH
· Consider the impact of RACH periodicity in configuring the UL signal to report beam failure located in slots outside PRACH
· FFS the signal/channel for the UL transmission
· Additional mechanisms using other channels/signals are not precluded (e.g., SR, UL grant free PUSCH, UL control)


RAN1#88bis:
	Agreements:
· Support the following channel(s) for beam failure recovery request transmission:
· Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case
· FFS other ways of achieving orthogonality, e.g., CDM/TDM with other PRACH resources
· FFS whether or not have different sequence and/or format than those of PRACH for other purposes 
· Note: this does not prevent PRACH design optimization attempt for beam failure recovery request transmission from other agenda item 
· FFS: Retransmission behavior on this PRACH  resource is similar to regular RACH procedure
· Support using PUCCH for beam failure recovery request transmission
· FFS whether PUCCH is with beam sweeping or not
· Note: this may or may not impact PUCCH design
· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources
· From traditional RACH resource pool
· 4-step RACH procedure is used
· Note: contention-based PRACH resources is used e.g., if a new candidate beam does not have resources for contention-free PRACH-like transmission 
· FFS whether a UE is semi-statically configured to use one of them or both, if both, whether or not support dynamic selection of one of the channel(s) by a UE if the UE is configured with both 


RAN1#89:
	Agreements:
· Support the following channel(s) for beam failure recovery request transmission:
· Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case
· FFS other ways of achieving orthogonality, e.g., CDM/TDM with other PRACH resources
· FFS whether or not have different sequence and/or format than those of PRACH for other purposes 
· Note: this does not prevent PRACH design optimization attempt for beam failure recovery request transmission from other agenda item 
· FFS: Retransmission behavior on this PRACH  resource is similar to regular RACH procedure
· Support using PUCCH for beam failure recovery request transmission
· FFS whether PUCCH is with beam sweeping or not
· Note: this may or may not impact PUCCH design
· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources
· From traditional RACH resource pool
· 4-step RACH procedure is used
· Note: contention-based PRACH resources is used e.g., if a new candidate beam does not have resources for contention-free PRACH-like transmission 
· FFS whether a UE is semi-statically configured to use one of them or both, if both, whether or not support dynamic selection of one of the channel(s) by a UE if the UE is configured with both 

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
· FFS the time window is configured or pre-determined
· FFS the number of monitoring occasions within the time window
· FFS the size/location of the time window
· If there is no response detected within the window, the UE may perform re-tx of the request
· FFS details
· If not detected after a certain number of transmission(s), UE notifies higher layer entities
· FFS the number of transmission(s) or possibly further in combination with or solely determined by a timer 


RAN1#90:
	Agreements:
· 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

Agreements:
· 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


In this contribution, we share our views on beam recovery mechanism.
Discussions
[bookmark: OLE_LINK1]Quality measurement for beam failure detection
Beam recovery procedure occurs when a UE cannot get control channel. In the previous meetings, the following two alternatives are considered as the quality measurement. 
· Alt. 1: L1-RSRP
· Alt. 2: Quality based on a hypothetical PDCCH performance
[bookmark: _GoBack]For Alt. 1, similar mechanism to beam reporting in beam management can also be applied to beam failure detection. However, we have agreed that “Beam failure event occurs when the quality of beam pair link(s) of an associated control channel falls low enough” in RAN1#88 meeting. Although L1-RSRP can be used to select and refine the Tx and/or Rx beam, PDCCH performance for each beam pair link cannot be estimated by only L1-RSRP. Therefore, it is difficult to map the RSRP threshold to judge whether or not the quality of beam pair link(s) of an associated control channel falls low enough. 
For Alt. 2, similar mechanism to radio link monitoring (RLM) and this is equivalent to SINR measurement of each beam pair link. Therefore, this metric can be directly used judge whether or not the quality of beam pair link(s) of an associated control channel falls low enough. Moreover, in the initial access discussion, hypothetical PDCCH performance would be used in radio link failure (RLF) and this metric can be reused to map the quality measure for beam failure detection. In addition, beam recovery procedure may be related to the RLM in the future as discussed in the initial access discussion.
Therefore, we think beam quality should be defined based on a hypothetical PDCCH performance similar to radio link monitoring (RLM). 
Proposal 1: Beam quality is defined based on a hypothetical PDCCH performance

Beam failure recovery request transmission
Channel of beam recovery request transmission
In RAN1#90, how to use PUCCH or non-contention based PRACH for beam recovery request transmission is discussed and the following options are considered [5].
1.	Configured with either PUCCH or PRACH
2.	Configured with both, and they are used whenever PUCCH resource or PRACH resource are available
3.	Configured with both but up to UE implementation on using which one.
In the option 1, from a UE perspective, since either PUCCH or non-contention based PRACH is configured, the UE behavior is simple and the amount of reserved resources can be minimum. In the option 2, a UE are configured with both PUCCH and non-contention based PRACH resources, and the UE can select PUCCH or non-contention based PRACH. The advantage of this scheme can minimize the delay of beam recovery transmission. In the option 3, it has similar benefit to the option 2 and the UE complexity may be reduced because UE can select which one. Our view is that the option 2 and option 3 should reserve both resources in a dedicated manner and there is no clear benefit to configure both resources. Therefore, our preference is option 1.
Proposal 2: UE is configured with either PUCCH or PRACH for beam recovery request transmission

Conclusion
In this contribution, we have the following proposals:
Proposal 1: Beam quality is defined based on a hypothetical PDCCH performance
Proposal 2: UE is configured with either PUCCH or PRACH for beam recovery request transmission
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