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1 Introduction

In RAN#78 meeting, NSA specifications of NR were declared. In RAN #79 meeting, the document R1-1803554 [1], CR to 38.213 was approved. However, for beam failure recovery mechanism, there are some remaining issues which are still not clear in the specification. In this contribution, we present our views on the remaining issues on beam failure related issues.

2  Beam recovery related issues
TCI configuration of Beam-failure-Recovery-Response-CORESET
As described in Section 10.1 in TS 38.213, for a control resource set, the higher layer signalling provides several parameters for configuration, including the parameter TCI-StatesPDCCH, which contains a subset of the TCI states used for providing QCL relationships between the DL RS(s) in one RS Set (TCI-RS-SetConfig) and the PDCCH DMRS ports. Since Beam-failure-Recovery-Response-CORESET could be taken as a special kind of CORESET, it will also contain the parameter TCI-StatesPDCCH. Howerver, to make sure that the PDCCH transmitted on Beam-failure-Recovery-Response-CORESET can be successfully received by UE,  the corresponding PDCCH DM-RS is spatial QCL’ed with RS of the UE-identified candidate beam(s) [2]. As described in 38.213, the UE monitors PDCCH on Beam-failure-Recovery-Response-CORESET according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index 
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.  It means that the TCI states configured for the Beam-failure-Recovery-Response-CORESET would be useless for the UE, in other words, the DMRS of corresponding PDCCH transmitted on Beam-failure-Recovery-Response-CORESET is dynamicly QCLed with the CSI-RS configuration or SS/PBCH block with index 
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Based on the above consideration, we have the following proposal:
Proposal 1: The configuration parameter TCI-StatesPDCCH for Beam-failure-Recovery-Response-CORESET is useless, it should not be configured for simplicity and brevity.
UE behavior during beam failure recovery procedure
Baed on the Section 6 of 38.213, UE shall transmit PRACH, configured by the parameter Beam-failure-recovery-request-RACH-Resource, if the radio link quality for all corresponding resource configurations in the set 
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  is worse than the threshold Qout,LR. Then, UE monitors PDCCH for detection of a DCI format with CRC scrambled by C-RNTI on the control resource configured by the parameter Beam-failure-Recovery-Response-CORESET and an associated search space. However, it has not clarified  whether UE would monitor the old CORESET or not when waiting for the response on CORESET-BFR. Actually, when the condition for beam failure detection is satisfied, i.e., the quality of all resources in 
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  is worse than the threshold Qout,LR, the CORESET may still be decoded correctly. Another case is that the blockage may be removed during the beam recovery procedure. If UE could monitor the old CORESET when waiting for the response on CORESET-BFR, the PDCCH in old CORSET may be correctly decoded and the beam recovery procedure can be stopped. This is very helpful especially when the old CORSET is used for transmitting some important information, e.g., the SFI. If there is uplink transmission before UE receives the beam failure recovery response from gNB，UE would not know when to transmit if the slot format information is missing.   
Based on the above consideration, we have the following proposal:

 Proposal 2: Before UE successfully receives the beam failure recovery response on CORESET-BFR, UE can monitor PDCCH in the old CORESET as well, conditioning on that the blind decoding does not exceed the blind decoding capability of the UE.

Starting time of beam failure recovery response window

In 38.213, the UE monitors beam failure recovery response (BFRR) starting from slot n+4, where beam failure request (BFR) is transmitted in slot n. However, in Random access procedure described in Section 8.2 in TS 38.213, the RAR window starts from the first symbol of the earliest CORESET configured for RAR, that is at least  
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  symbols after the last symbol of the preamble sequence transmission, where  is defined in [10, TS 38.133]. 

Since beam failure recovery procedure is based on CFRA, the motivation for determining different starting of BFRR window and starting of RAR window is unclear. Moreover, if the window starts from a fixed time slot instead of the actual PDCCH monitoring occasion, this may result larger delay in recovering beam failure due to the fact that BFRR may arrive before the window starts, especially in FR2 where beam failure recovery should be as fast as possible.  

Therefore, it is proposed to align the starting time of beam failure recovery response window as the RAR window.

Proposal 3: For beam failure recovery request responses, the BFRR window starts from the first available CORESET after a fixed duration from the end of BFR transmission.
Text Proposal
TS 38.213 Section 6: 

In response to a  PRACH transmitted in slot n, the UE monitors PDCCH for a DCI format with CRC scrambled by C-RNTI, within a window configured by higher layer parameter Beam-failure-recovery-request-window. The window starts  at the first symbol of the earliest control resource set the UE is configured for UE-specific search space for the DCI format with CRC scrambled by C-RNTI, as defined in Subclause 10.1, that is at least 
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 symbols after the last symbol of the preamble sequence transmission, where  is defined in [10, TS 38.133].
3 Conclusions

Based on the above discussions, the proposal are as follows:
Proposal 1: The configuration parameter TCI-StatesPDCCH for Beam-failure-Recovery-Response-CORESET is useless, it should not be configured for simplicity and brevity.
Proposal 2: Before UE successfully receives the beam failure recovery response on CORESET-BFR, UE can monitor PDCCH in the old CORESET as well, conditioning on that the blind decoding does not exceed the blind decoding capability of the UE.

Proposal 3: For beam failure recovery request responses, the BFRR window starts from the first available CORESET after a fixed duration from the end of BFR transmission.
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