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1. Introduction
This contribution addresses several remaining issues on DL beam failure recovery. 
2. Discussion
2.1. PDCCH and PDSCH beams

The current 38.214 has the following description on PDCCH/PDSCH after PRACH transmission. 
	For PRACH transmission in slot 
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 and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index 
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, the UE monitors PDCCH for detection of a DCI format with CRC scrambled by C-RNTI starting from slot 
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 within a window configured by higher layer parameter Beam-failure-recovery-request-window configured by higher layer parameter Beam-failure-recovery-request-window, and . For PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as for monitoring PDCCH until the UE receives by higher layers an activation for a TCI state or a parameter TCI-StatesPDCCH. The UE determines the index 
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q

 based on TBD.


When using new beam qnew for PDCCH reception, the current text is unclear whether it applies to COREST-BFR only, or the existing CORESETs as well. Our understanding is that qnew applies to CORESET-BFR only. qnew should not apply to existing CORESET because if gNB fails to receive PRACH, gNB is unaware that UE has initiated BFR and will continue to transmit on CORESET (e.g. unicast data) using the existing beams, resulting in misaligned assumptions between gNB and UE on the existing CORESET. In brief, PDCCH monitoring on CORESETs should always use its RRC configured beams, not dependent on ongoing BFR procedure.
Likewise, PDSCH scheduled by PDCCH in existing CORESETs should continue to follow  the configured PDSCH beam indication procedure for the existing COREST, but not based on qnew.
· Proposal: Beams for PDCCH and its scheduled PDSCH using any existing CORESET should not be impacted by BFR procedure. 
Corresponding text proposals are below.
	For PRACH transmission in slot 
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 and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index 
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q

, the UE monitors PDCCH in the Beam-failure-Recovery-Response-CORESET associated search space provided by higher layer parameter search-space-config, for detection of a DCI format with CRC scrambled by C-RNTI starting from slot 
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 within a window configured by higher layer parameter Beam-failure-recovery-request-window configured by higher layer parameter Beam-failure-recovery-request-window. For reception of PDSCH scheduled by PDCCH in search space associated with Beam-failure-Recovery-Response-CORESET , the UE assumes the same antenna port quasi-collocation parameters as for monitoring PDCCH until the UE receives by higher layers an activation for a TCI state or a parameter TCI-StatesPDCCH. The UE determines the index 
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q

 based on TBD.


2.2. Monitoring of BFD RS after CFRA

CFRA for BFR is triggered in MAC after receiving consecutive beam failure instances indication from PHY. After PRACH transmission, whether the UE should continue beam failure monitoring based on 
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 is unclear.
The 1st option is that UE stops monitoring 
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 after RACH transmission. After BFR is successful (e.g. CORESET beams have been reconfigured), UE may restart monitoring the new 
[image: image11.wmf]0

q

 again. 
The 2nd option is that UE continues to monitor beam quality on 
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 and sends beam failure indicator to MAC, even after CFR has started. MAC could either ignore the beam failure event indication and keep the ongoing CFRA procedure, or abandon the ongoing CFRA procedure and start another CFRA procedure if the number of consecutive beam failure instances reported from PHY after the ongoing CFRA procedure has started exceeds the threshold. 
Our view is that the 2nd option is too complicated and could lead to further  issues later on. It appears to be a minor optimization without clear benefits. Hence our preference is the 1st (e.g. stopping monitoring beam failure after RACH). However, if the 2nd option is adopted, an LS to RAN2 is needed so that they can update their spec accordingly.
· Proposal: UE stops monitoring BFD RS set 
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 after PRACH transmission, until BFR is successful and another round of beam failure monitoring begins. 
· Otherwise if RAN1 agrees that beam failure monitoring should continue even after RACH, send an LS to RAN2 to notify RAN1 decision.

Related text proposal is below. 
	For PRACH transmission in slot 
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 and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index 
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, the UE monitors PDCCH for detection of a DCI format with CRC scrambled by C-RNTI starting from slot 
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 within a window configured by higher layer parameter Beam-failure-recovery-request-window, and stops assessing radio link quality according to the set 
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 from slot n, until the UE receives by higher layers an activation for a TCI state or a parameter TCI-StatesPDCCH.


2.3. Determination of qnew
In RAN1 AH 1801, it was agreed that a set of L candidate beams satisfying the L1-RSRP threshold are selected in PHY and reported to MAC. MAC performs beam failure detection (based on beam failure instance from PHY), and if detected, chooses one beam for PRACH accordingly. 
It is FFS if and how PHY should become aware of the beam index qnew. , as the current 38.214 shows below.

	The UE determines the index 
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q

 based on TBD


The PRACH resource of CFRA can be explicitly indicated from MAC to PHY, or derived by PHY from the new beam qnew ​indicated from MAC. In the first case, the association between the PRACH resources and candidate beam indices need to be known to PHY. This option keeps the interface between PHY/MAC consistent with the current regular RACH procedures.In the second option, the mapping between PRACH resource and candidate beam are not visible to PHY, but a new interface between MAC and PHY different than normal RACH is needed
From a specification consistency perspective, the 1st option is slightly preferable. 
Proposal:  qnew is determined in PHY from PRACH resources indicated by MAC.
	The UE determines the index 
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q

 based on  PRACH resource in slot n.


2.4. Determination of 
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It was agreed that BFD RS set (
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) is either explicitly configured, or implicitly derived from the RS in the TCI states for existing CORESET. 

	A UE can be configured, for a serving cell, with a set 
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 of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set 
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 of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines the set 
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 to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the TCI states for respective control resource sets that the UE is configured for monitoring PDCCH.


The RS set in TCI-state configured for CORESETs may include one or two RS. In the case of two RS configured in one TCI state, the only supported combination is {TRS+CSI-RS} where TRS provides QCL_TypeA and CSI-RS provides QCL_TypeD. Then for the generation of 
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, it is unclear if TRS + CSI-RS is counted as two separate RS (where two beam quality assessments are generated), or jointly as one RS (where one beam quality assessments is created).
Our understanding is the latter, e.g. TRS+CSI-RS in one TCI state creates one joint RS resource in 
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that generates one beam quality assessment. 

· Proposal: 
If the RS set in TCI state for CORESET comprises two RS resources (i.e., TRS+CSI-RS), one beam quality assessment is to be measured.

2.5. gNB response

During email discussion after the Reno meeting, the following on gNB response was agreed. The agreement states that a positive gNB response should be a PDCCH addressed to C-RNTI in CORESET-BFR.

[Agreements: 
Upon receiving gNB response for beam failure recovery request transmission, UE shall
· UE shall monitor CORESET-BFR for dedicated PDCCH reception until one of the following conditions is met: 

· Reconfigured by gNB to another CORESET for receiving dedicated PDCCH and activated by MAC-CE a TCI state if the configured CORESET has K>1 configured TCI states 
· FFS: if a default TCI state can be assumed for PDCCH after reconfiguration without MAC-CE activation

· Re-indicated by gNB to another TCI state(s) by MAC-CE of CORESET(s) before beam failure

· Until the reconfiguration/activation/re-indication of TCI state(s) for PDCCH, UE shall assume DMRS of PDSCH is spatial QCL’ed  with DL RS of the UE-identified candidate beam in the beam failure recovery request

· After the reconfiguration/activation/re-indication of TCI state(s) for PDCCH, UE is not expected to receive a DCI in CORESET-BFR.

Note: this applies to same carrier case.
However, the current RAN2 spec seems to suggest that the gNB response can in both existing CORESETs and CORESET-BFR. It needs to be clarified if there if RAN1 and RAN2 spec are aligned in this aspect, and if not, any alignment is needed. 
5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:

1>
if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>
start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;

2>
monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while ra-ResponseWindow is running.
1>
else:

2>
start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;

2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.

1>
if notification of a reception of a PDCCH transmission is received from lower layers; and
1>
if PDCCH transmission is addressed to the C-RNTI; and

1>
if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:

2>
consider the Random Access procedure successfully completed.
Proposal: Check if RAN1 and RAN2 has aligned understanding on where PDCCH carrying gNB response should be monitored, e.g. CORESET-BFR only or both CORESET-BFR and existing CORESET.
3. Conclusion

This contribution summarizes our views on a few remaining issues on beam failure recovery. 
· Proposal 1: Beams for PDCCH and its scheduled PDSCH using any existing CORESET should not be impacted by BFR procedure. 

· Proposal 2: UE stops monitoring BFD RS set 
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 after PRACH transmission, until BFR is successful and another round of beam failure monitoring begins. 
· Otherwise if RAN1 agrees that beam failure monitoring should continue even after RACH, send an LS to RAN2 to notify RAN1 decision.
· Proposal 3:  qnew is determined in PHY from PRACH resources indicated by MAC.

· Proposal 4: If the RS set in TCI state for CORESET comprises two RS resources (i.e., TRS+CSI-RS), one beam quality assessment is to be measured.

· Proposal 5:  Check if RAN1 and RAN2 has aligned understanding on where PDCCH carrying gNB response should be monitored, e.g. CORESET-BFR only or both CORESET-BFR and existing CORESET.

Some related text proposals are below.

	For PRACH transmission in slot 
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 and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index 
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q

, the UE monitors PDCCH in the Beam-failure-Recovery-Response-CORESET associated search space provided by higher layer parameter search-space-config, for detection of a DCI format with CRC scrambled by C-RNTI starting from slot 
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 within a window configured by higher layer parameter Beam-failure-recovery-request-window configured by higher layer parameter Beam-failure-recovery-request-window, and stops assessing radio link quality according to the set 
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 from slot n, until the UE receives by higher layers an activation for a TCI state or a parameter TCI-StatesPDCCH. For reception of PDSCH scheduled by PDCCH in search space associated with Beam-failure-Recovery-Response-CORESET , the UE assumes the same antenna port quasi-collocation parameters as for monitoring PDCCH until the UE receives by higher layers an activation for a TCI state or a parameter TCI-StatesPDCCH. The UE determines the index 
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 based on PRACH resource in slot n.
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