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1. Introduction
In RAN1#AH1_NR meeting, the following agreements related to beam pair link blocking was achieved [1]:
· NR-PDCCH transmission supports robustness against beam pair link blocking
· [bookmark: OLE_LINK6]UE can be configured to monitor NR-PDCCH on M beam pair links simultaneously, where
· M≥1. Maximum value of M may depend at least on UE capability.
· FFS: UE may choose at least one beam out of M for NR-PDCCH reception
· UE can be configured to monitor NR-PDCCH on different beam pair link(s) in different NR-PDCCH OFDM symbols
· FFS: NR-PDCCH on one beam pair link is monitored with shorter duty cycle than other beam pair link(s). 
· FFS: time granularity of configuration, e.g. slot level configuration, symbol level configuration
· FFS: Note that this configuration applies to scenario where UE may not have multiple RF chains
· FFS: The definition of monitoring NR-PDCCH on beam pair link(s).
· Parameters related to UE Rx beam setting for monitoring NR-PDCCH on multiple beam pair links are configured by higher layer signaling or MAC CE and/or considered in the search space design
· FFS: Required parameters
· FFS: Need to support both higher layer signaling and MAC CE
In RAN1 88 meeting, the following were agreed on beam failure recovery [2],
· 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
In this contribution, we share our views on beam failure recovery procedure which includes configuration method for NR-PDCCH monitoring and beam failure event declaration.
2. Configuration method for NR-PDCCH monitoring
To increase the reliability of NR-PDCCH, UE can be configured to monitor NR-PDCCH on M beam pair links simultaneously or in different NR-PDCCH OFDM symbols. In both cases, resource for NR-PDCCH monitoring and/or beam information needs to be indicated in the configuration information. The resource for NR-PDCCH monitoring can be the DMRS of NR-PDCCH, which is indicated by time-frequency resource. Beam information can be expressed by CSI-RS resource IDs, antenna port indices or beam pair link (BPL) indices. The payload size of the configuration information might be increased with the number of BPLs. Therefore, the large overhead of the configuration information make it hard to be carried by DCI signaling. If the configuration information is carried by RRC signaling or MAC CE signaling, the scheduling flexibility might be restricted, since the scheduling unit is slot level. Considering both overhead and scheduling flexibility, the configuration method to monitor NR-PDCCH can be combination of RRC signaling (or MAC CE signaling) and DCI signaling. For example, RRC or MAC CE signaling is used to carry original configuration and DCI signaling is used to update/adjust the configuration.
Proposal 1: Considering overhead and scheduling flexibility, the following configuration method for NR-PDCCH monitoring can be considered
· RRC signaling + DCI signaling
· MAC CE signaling + DCI signaling
If the combination of RRC signaling (or MAC CE signaling) and DCI signaling is used as configuration method for NR-PDCCH monitoring, multiple groups or sets of BPLs can be configured in RRC signaling or MAC CE signaling to increase scheduling flexibility. And then, one or multiple groups can be chosen for one scheduling unit and indicated to UE by DCI signaling. For example, to support scheduling with different number of users, narrow and wide beams both can be included in the configuration. One group contains BPLs with wide beams, and it can be used when the UE is scheduled simultaneously with large number of users. The other group contains BPLs with narrow beams, which is fit for the case of small number of scheduled users. Different group can also be used in different NR-PDCCH OFDM symbols. It is an implementation issue for gNB to decide the grouping principle and configure BPLs groups. gNB can decide the content in the group according to its scheduling requirement.
[bookmark: OLE_LINK8]Proposal 2: Multiple groups or sets of BPLs can be configured in RRC or MAC CE signaling to increase scheduling flexibility. 
3. Beam failure event declaration
[bookmark: OLE_LINK7]In the threshold discussion, the number of failed beams (X) to trigger beam failure event might be smaller than or equal to the configured number of BPLs (Y). Even if X can be configured according to traffic of the user, it is still a hard decision. In other words, there are only two states in the beam recovery procedure, failure or not failure. A transition state can be introduced to declare partial beam failure to further reduce recovery latency. In order for gNB to distinguish different states, different UL signal can be adopted in partial failure and failure states. For example, SR or grant free PUSCH can be used to declare partial beam failure event and preamble is used to declare final beam failure event.
Proposal 3: SR or grant free PUSCH can be used to declare partial BPL failure event, and preamble is used to declare final beam failure event. 
As we discussed in Section 2, multiple groups or sets of BPLs can be configured for NR-PDCCH monitoring. When more than one groups/sets are used in one scheduling unit, any group/set of BPLs failure should trigger beam failure event. In order for gNB to distinguish different BPL groups/sets, an association between group/set index and beam recovery request signaling should be established.
Proposal 4: Configure an association between group/set index and beam recovery request signaling.
4. Conclusions
In this contribution, we discuss configuration method for NR-PDCCH monitoring and beam failure event declaration. Based on these discussions, we have the following proposals:
Proposal 1: Considering overhead and scheduling flexibility, the following configuration method for NR-PDCCH monitoring can be considered
· RRC signaling + DCI signaling
· MAC CE signaling + DCI signaling
Proposal 2: Multiple groups or sets of BPLs can be configured in RRC or MAC CE signaling to increase scheduling flexibility. 
Proposal 3: SR or grant free PUSCH can be used to declare partial BPL failure event, and preamble is used to declare final beam failure event. 
Proposal 4: Configure an association between group/set index and beam recovery request signaling.
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