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1. Overall Description:

RAN1 has discussed beam failure recovery mechanism and made the following agreements.

Related to beam failure detection:

Agreements: Beam failure detection is determined based on the following quality measure: 

· Hypothetical PDCCH BLER

Agreements: A beam recovery request can be transmitted if the number of consecutive detected beam failure instance exceeds a configured maximum number

· If hypothetical PDCCH BLER is above a threshold, it is counted as beam failure instance
· Note: Beam failure is determined when all serving beams fail
Related to trigger mechanism for beam failure recovery request transmission

Agreements: trigger condition for beam recovery request transmission 

· when beam failure is detected and candidate beam is identified
Agreements: The measurement metric for candidate beam selection is L1-RSRP

Agreements: The candidate beam can be identified when metric of candidate beam is higher than a configurable threshold
Agreements: If there are multiple beams above the threshold for new beam identification, it is up to UE implementation to select a PRACH resource associated to the SSB/CSI-RS resource satisfying the threshold condition.
Related to resources for beam failure recovery request transmission

Agreements: support Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, for the FDM and CDM cases

Agreements: support the following RRC parameters for non-contention based channel based on PRACH for beam failure recovery request transmission
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


Table 2 Other RRC parameters related to beam failure recovery

	RRC parameter (UE-specific parameters)
	Value range
	Note/description

	ResponseWindowSize-BFR
	FFS
	Time duration for monitoring gNB response in Beam-Failure-Recovery-Response-CORESET after BFRQ. Similar to ra-ResponseWindowSize

	Beam-failure-recovery-Timer
	FFS
	Details on UE behaviour related to the timer is FFS

	NrOfBeamFailureInstance
	FFS
	Consecutive number of beam failure instances for declaring beam failure

	Beam-Failure-Recovery-Response-CORESET
	FFS
	


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, 
· 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) 
· UE sends BFRQ through a PRACH resource associated with the SSB, which is spatially QCLed with the CSI-RS resource. 

· 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.

Related to gNB response for UE beam failure recovery request: 

Agreements: gNB response is transmitted via a PDCCH addressed to C-RNTI
Agreements: Upon receiving gNB response for beam failure recovery request transmission,

· 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.

2. Actions:

To TSG RAN WG2 group.

ACTION: 
RAN1 respectfully asks RAN WG2 to consider the following for future work:

· Beam failure detection including counting the number of consecutive detected beam failure instance, and consequent trigger mechanism for beam failure recovery request transmission
· Mechanism for supervising beam failure recovery procedure based on Beam-failure-recovery-Timer and based on PreambleTransMax-BFR
· Resources for beam failure recovery request transmission by non-contention based channel based on PRACH
· gNB response for UE beam failure recovery request through a dedicated CORESET, i.e. Beam-Failure-Recovery-Response-CORESET
3. Date of Next TSG WG1 Meetings:

TSG RAN WG1 Meeting AH-1801 
22th – 26th Jan 2018

Vancouver, CA
TSG RAN WG1 Meeting #92
26th Feb – 2nd Mar 2018

Athens, GR
