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1. Remaining Issues on Beam Failure Recovery


From RAN1 perspective, one major remaining issue for BFR is the ‘TBD’ part in TS38.213 on how to determine the index  in PHY. Since the agreement in RAN1 AH-1801 was that the final selection of the new beam is done in MAC, it seems quite natural for MAC to inform the selected index  to PHY after selecting the new beam, in order to avoid duplicated internal searching in PHY and MAC. 

Proposal 1: After selecting the new beam RS, MAC informs the selected index  to PHY.
Another issue for RAN1 would be whether or not to allow 2-port CSI-RS for beam failure detection. Since it was agreed that 2-port CSI-RS is not used for RLM purpose in RAN1 AH-1801, excluding 2-port CSI-RS for BFD will simplify UE implementation for BLER computation since all other RSs for BFD are based on 1 port. It would be a purely network’s implementation issue on how to exclude 2-port CSI-RS for BFD because gNB can explicitly configure RSs for BFD.  

Proposal 2: A UE shall not expect that a two port CSI-RS resource is included in the set .
One more issue to be considered in RAN1 is the mismatch between BFR and random access response (RAR) with regard to the start timeline for monitoring response from gNB after transmitting PRACH. In BFR procedure, it was agreed to use 4 slots as a time gap until the start of monitoring CORESET-BFR after transmitting PRACH. However for receiving a random access response, UE starts monitoring a CORESET right after transmitting PRACH, e.g., 0 slot as the time gap. In Appendix, relevant texts for RAR are copied from TS38.213. Since BFR is an event that should be completed as quickly as possible to prevent falling into a link failure, it does not make sense to apply an even larger time gap than the RAR. Accordingly, we propose to align the timeline for the two cases: BFR and RAR.
Proposal 3: After the PRACH transmission, the start timeline for monitoring CORESET-BFR should be aligned with that for monitoring CORESET for receiving RAR. 
One more issue to be addressed in this tdoc is for clarifying RAN1 agreements to RAN2. When RAN1 made the agreement captured below, it was intended to configure a list of RSs for new candidate beams and a list of PRACH resources, separately. That was why we handle the case “If the candidate-beam-RS-List includes both CSIRS resource indexes and SSB indexes, AND only SSB indexes are associated with PRACH resources, … ” 

	Agreement
[bookmark: _Ref498527113]Table 1 Beam-failure-recovery-request-RACH-Resource configuration
	RRC parameter
	Value range
	Note/description

	RootSequenceIndex-BFR
	{0,1,…,137}
	Short sequence only

	ZeroCorrelationZoneConfig-BFR
	{0,1,..,15}
	Determine cyclic shift. Value range same as IA session

	PreambleInitialReceivedTargetPower-BFR
	FFS
	Value range same as IA session

	ra-PreambleIndexConfig-BFR
	FFS
	Value range same as IA session

	PreambleTransMax-BFR
	FFS
	Value range same as IA session

	powerRampingStep-BFR
	FFS
	

	CandidateBeamThreshold
	
	One threshold for CSIRS

	Candidate-Beam-RS-List
	
	A list of RS indices. The entry of each list can be
a SSB index or a CSI-RS resource index

	PRACH-resource-dedicated-BFR
	
	The following fields are defined for 
each candidate beam RS

	
	Candidate-Beam-RS
	{SSB index or  CSI-RS ID}
	RS index that is associated with the following 
PRACH resource
Note: if the candidate-beam-RS-List includes both 
CSIRS resource indexes and SSB indexes, AND only 
SSB indexes are associated with PRACH resources, 
NR standard should specify a rule that the UE should
Monitor both CSI-RS and SSB for New Beam 
Identification.

	
	ra-PreambleIndex-BFR

	FFS
	Preamble index used to select one from 
a sequence pool

	
	prach-FreqOffset-BFR
	FFS
	FDM’ed to other PRACH resources. 
Value range same as IA session

	
	masks for RACH resources and/or SSBs
	FFS
	Time domain mask. 
Value range same as IA session


Agreements:
If the Candidate-Beam-RS-List includes both CSI-RS resource indexes and SSB indexes, AND only SSB indexes are associated with PRACH resources, 
1. UE identifies PRACH resources for CSI-RS resource(s) in the Candidate-Beam-RS-List via spatial QCL indication between SSBs and CSI-RS resources, if UE-identified new beam(s) is associated with CSI-RS resource(s) 
0. UE sends BFRQ through a PRACH resource associated with the SSB, which is spatially QCLed with the CSI-RS resource. 
1. Note: in case the Candidate-Beam-RS-List includes both CSI-RS resource indexes and SSB indexes, AND only SSB indexes are associated with PRACH resources, a UE is not expected to be configured by Candidate-Beam-RS-List a CSI-RS resource which does not have a spatial QCL association with any of the SSB in the same Candidate-Beam-RS-List.


However, RAN1 did not include an RRC parameter for the list of PRACH resources for BFR in the agreement and the LS to RAN2 so that RAN2 had an ambiguity where to put the parameter PRACH-resource-dedicated-BFR. Current TS38.331 put PRACH-resource-dedicated-BFR under Candidate-Beam-RS-List. In order to clarify RAN1’s intention and fix TS38.331 into the right direction, we should add an RRC parameter PRACH-resource-list-BFR and send an LS to RAN2 for putting PRACH-resource-dedicated-BFR under PRACH-resource-list-BFR, not under Candidate-Beam-RS-List. 
Proposal 4: Add an RRC parameter PRACH-resource-list-BFR and send an LS to RAN2 including a note explaining that the list of PRACH-resource-dedicated-BFR should be configured under this parameter. 

2. [bookmark: _GoBack]Text proposals on TS 38.213
Based on Proposal 1, 2, and 3, we propose to revise the texts in Section 6, TS 38.213 as follows. 

[bookmark: _Ref500595654][bookmark: _Toc505848896][bookmark: _Toc415085423]6	Link reconfiguration procedures






A UE can be configured, for a serving cell, with a set  of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set  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  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. If for a control resource set that the UE is configured for monitoring PDCCH, the RS indexes of SS/PBCH blocks or periodic CSI-RS resource configurations in the RS sets indicated by the TCI state for the control resource set do not have same values as indexes for SS/PBCH blocks or periodic CSI-RS resource configurations in the set , the UE determines that the set  includes indexes of SS/PBCH blocks or periodic CSI-RS resource configurations with same values as the ones provided by higher layer parameter TCI-StatesPDCCH for the control resource set. A UE shall not expect that a two port CSI-RS resource is included in the set .  

----- Unchanged parts omitted -----




A UE is configured with one control resource set by higher layer parameter Beam-failure-Recovery-Response-CORESET. The UE may receive from higher layers, by parameter Beam-failure-recovery-request-RACH-Resource, a configuration for a PRACH transmission as described in Subclause 8.1. After 4 slots from the slot of the PRACH transmission and aAccording to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index  that can be received from higher layers, the UE monitors PDCCH for detection of a DCI format with CRC scrambled by C-RNTI within a window configured by higher layer parameter Beam-failure-recovery-request-window, and in the control resource set configured by higher layer parameter Beam-failure-Recovery-Response-CORESET. The window starts at the first symbol of the earliest control resource set configured by higher layer parameter Beam-failure-Recovery-Response-CORESET, that is at least  symbols after the last symbol of the preamble sequence transmission, where  is defined in [8, TS 38.101]. For PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as for monitoring PDCCH. The UE determines the index  based on TBD.

Appendix: Section 8.2 (Random access response) of TS 38.213


In response to a PRACH transmission, a UE attempts to detect a PDCCH with a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest control resource set the UE is configured for Type1-PDCCH common search space, as defined in Subclause 10.1, that is at least  symbols after the last symbol of the preamble sequence transmission, where  is defined in [8, TS 38.101]. The length of the window in number of slots, based on the subcarrier spacing for Type0-PDCCH common search space as defined in Subclause 10.1, is provided by higher layer parameter rar-WindowLength. 
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