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Introduction
In RAN1#88, big progress has been made on beam failure recovery mechanism. In this paper, we give our overall view on the beam failure recovery procedure design. 
Agreements:
· Beam failure event occurs when the quality of beam pair link(s) of an associated control channel falls low enough (e.g. comparison with a threshold, time-out of an associated timer). Mechanism to recover from beam failure is triggered when beam failure occurs
· Note: here the beam pair link is used for convenience, and may or may not be used in specification
· FFS: whether quality can additionally include quality of beam pair link(s) associated with NR-PDSCH
· FFS: when multiple Y beam pair links are configured, X (<=Y) out of Y beam pair links falls below certain threshold fulfilling beam failure condition may declare beam failure 
· FFS: search space (UE-specific vs. common) of the associated NR-PDCCH
· FFS: signaling mechanisms for NR-PDCCH in the case of UE is configured to monitor multiple beam pair links for NR-PDCCH
· Exact definition of such threshold is FFS and other conditions for triggering such mechanism are not precluded
· The following signals can be configured for detecting beam failure by UE and for identifying new potential beams by UE
· FFS the signals, e.g., RS for beam management, RS for fine timing/frequency tracking, SS blocks, DM-RS of PDCCH (including group common PDCCH and/or UE specific PDCCH), DMRS for PDSCH
· If beam failure event occurs and there are no new potential beams to the serving cell, FFS whether or not the UE provides an indication to L3. 
· Note: the criterion for declaring radio link failure is for RAN2 to decide.
· FFS: The necessity of such indication
· NR supports configuring resources for sending request for recovery purposes in symbols containing RACH and/or FFS scheduling request or in other indicated symbols


Beam recovery design principles
[bookmark: _GoBack]As agreed in RAN1#88, beam failure event occurs when the quality of beam pair link(s) of an associated control channel falls low enough and the mechanism to recover from beam failure is triggered when beam failure occurs. In another words, the beam failure indicator is used for UE to let network knows the low quality of associated control channel beams. Upon receiving the beam recovery signal, network may simply switch to the alternative beam (determined earlier) or network may trigger beam management procedure to get more information on UE’s current beam situation. On the other hand, the beam switching of control channel may result in some data flowing switching between two TRPs with same cell ID or different cell ID. Therefore, we propose that a RAN2 event should be created trigger by the beam failure signalling and we propose to call the new event as “Radio Link Interruption” to make it different from Radio Link Failure [2]. 
Proposal-1: Beam recovery is a procedure for UE to indicate the need to re-establish current control beam. 
Proposal-2: Sending beam failure signal should trigger an event defined in RAN2 spec and we propose to create a new event in RAN2 called Radio Link Interruption.
As beam failure event associated with the quality of control channel, it is straight forward to have beam failure based on the measurement of control channel related RSs. However, the issue of using PDCCH related RS is that it is not always transmitting. When UE receives a poor quality PDCCH DMRS, it doesn’t know whether it’s because of blockage or no PDCCH transmitted. Therefore, we suggest to not use the RS associated to PDCCH to determine the beam failure. 
Proposal-3: The beam failure should be based on some RSs configured by high layer, including RS for beam management, RS for fine timing/frequency tracking, SS blocks (not including DMRS for PDCCH/PDSCH)

Conclusion
In this paper, we give our view on the beam recovery framework for connected UE. In particular, we propose: 
Proposal-1: Beam recovery is a procedure for UE to indicate the need to re-establish current control beam. 
Proposal-2: Sending beam failure signal should trigger an event in RAN2 and we propose to create a new event in RAN2 called Radio Link Interruption.
Proposal-3: The beam failure should be based on some RSs configured by high layer, including RS for beam management, RS for fine timing/frequency tracking, SS blocks (not including DMRS for PDCCH/PDSCH)

Meanwhile, the following table summarized the beam management and beam recovery schemes:
	
	SS-blocks
	CSI-RS

	Beam management in Initial Access
	No need to UE specifically configure SS-blocks for measurement (UE scan all possible SS-blocks) 
	

	Beam management for connected UE (P-1)
	No need to UE specifically  configure SS-blocks for measurement (UE scan all possible SS-blocks)
Periodic and/or aperiodic report on strongest SS-RSRP received 
	A set of CSI-RS resources are configured for measurement
Periodic and/or aperiodic report on strongest CSI-RSRP received

	Beam management for connected UE (P-2)
	
	A set of CSI-RS resources are configured for measurement
Aperiodic (gNB triggered) report RSRP of the strongest N CSI-RS 

	Beam Recovery 
	Configurable event: each event includes one or multiple RSs (either multiple SS-blocks or CSI-RSs, not mixing) for UE to monitor, the threshold for triggering report and the RACH like resource for UE to send beam failure report. 
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