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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]RAN4 has been discussing the requirements for beam management and a WF [1] is agreed in the last meeting. In this paper, we continue the discussion on the requirement of L1 RSRP and beam failure detection. 
2	Discussion
L1-RSRP
Regarding the accuracy requirement for L1-RSRP, the following aspects should be further studied: 
· Measurement period
· SNR condition
· RS properties, including periodicity, CSI-RS density
· RX beam determination
The measurement period would allow L1-filtering to average across measurement samples to improve measurement accuracy. Whether to specify the measurement period could depend on whether the one-shot L1-RSRP can provide sufficient measurement accuracy under the corresponding SNR side condition. 
[bookmark: _Ref510514964][bookmark: _Ref514096391]Observation 1: If the measurement period is required for L1-RSRP, then it will be specified in core part.
[bookmark: _Ref514096394]Observation 2: The determination of measurement period is impacted by the measurement accuracy and the side condition.
Since L1-RSRP will only be used for the serving cell (included beam management and beam recovery procedures), it would prefer quick response for L1-RSRP and better SNR side condition. 
[bookmark: _Ref514096396]Observation 3: For L1-RSRP, better SNR side condition can be assumed.
[bookmark: _Ref514096410]Proposal 1: Requirement on accuracy and its side condition for L1-RSRP should be specified as a package.
In FR2, UE allows to train and refine its RX beam for beam management. UE may be able to roughly determine its RX beams according to RRM. However, the set of RX beams used for RRM could be different from the set of RX beams used for data reception and beam management. UE may use the wider RX beam to cover SSBs from different/neighboring cells for RRM. However, for beam management and data reception, UE is allowed to refine the RX beams to optimize its link quality. 
[bookmark: _Ref514096445][bookmark: _Ref513716460]Observation 4: The set of RX beams used for RRM may be different from the set of RX beams used for beam management.  
[bookmark: _Ref514096450]Proposal 2: The measurement period for L1-RSRP will be specified, and it should be extended for UE to refine the RX beam.

Beam failure detection (BFD)
Regarding the requirements for beam failure detection, we firstly summarize the procedure to determine BFD-RS and the current RAN1 design of BFD-RS Qout,LR threshold and its indication. The procedure of beam failure can be referred to Section 6 Link reconfiguration procedures in [2]. Then, we provide our view on the aspects relating to the requirements for beam failure detection.
1) BFD-RS determination


For a serving cell, a set  of periodic CSI-RS resources can be configured by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig. If the Beam-Failure-Detection-RS-ResourceConfig is not configured, UE determines the BFD-RS as the CSR-RS or SSB resources for monitoring PDCCH, indicated by the TCI states. The UE expects single port RS in the set .
[bookmark: _Ref514096459]Observation 5: BFD-RS can be CSI-RS or SSB, and UE expects single port BFD-RS.  

2) BFD-RS Qout,LR threshold and its indication



UE shall assess the radio link quality of BFD-RS  against the threshold Qout,LR. An indication to higher layers will be provided when the radio link quality for all RS resources in the set  that the UE uses to assess the radio link quality are worse than the threshold Qout,LR. The indication period is max (2 ms, shortest periodicity of RSs in). 
[bookmark: _Ref514096463]Observation 6: The indication period of Qout,LR has been specified by RAN1. The evaluation period of Qout,LR and its threshold can be specified by RAN4. 

It would expect short evaluation period of BFD than that of RLM, in order to quickly perform beam recovery. To specify the evaluation period of Qout,LR, the following aspects should be further studied: 
· Evaluation period, including the corresponding relaxing for RS configuration collision. 
· Qout,LR threshold. Whether to reuse 10% BLER as RLM or not.  
· Corresponding PDCCH parameters
· RS properties, including periodicity, CSI-RS density, repetition of CSI-RS. 
· RX beam determination. Whether the evaluation period should be relaxed for RX beam sweeping in FR2. 
[bookmark: _Ref514096468]Proposal 3: For beam failure detection, it should further study the corresponding evaluation period, Qout,LR threshold, corresponding parameters of PDCCH parameters and RSs, and whether to relaxed the evaluation period for RX beam sweeping. 

3	Summary 
In this contribution, we provide our view on the requirements for beam management. The observations and proposals are summarized: 
Observation 1: If the measurement period is required for L1-RSRP, then it will be specified in core part.
Observation 2: The determination of measurement period is impacted by the measurement accuracy and the side condition.
Proposal 1: Requirement on accuracy and its side condition for L1-RSRP should be specified as a package.
Observation 3: For L1-RSRP, better SNR side condition can be assumed.
Observation 4: The set of RX beams used for RRM may be different from the set of RX beams used for beam management.
[bookmark: _GoBack]Proposal 2: The measurement period for L1-RSRP will be specified, and it should be extended for UE to refine the RX beam.
Observation 5: BFD-RS can be CSI-RS or SSB, and UE expects single port BFD-RS.
Observation 6: The indication period of Qout,LR has been specified by RAN1. The evaluation period of Qout,LR and its threshold can be specified by RAN4.
Proposal 3: For beam failure detection, it should further study the corresponding evaluation period, Qout,LR threshold, corresponding parameters of PDCCH parameters and RSs, and whether to relaxed the evaluation period for RX beam sweeping.
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