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1 Introduction
In the previous RAN 1 meeting, an LS was sent to RAN2 (R1-1721700), requesting to add configurations for some parameters for beam failure recovery (BFR). In this contribution, we intend to address the issues raised by LS and propose the ASN.1 for BFR. 
2 Discussion
In the LS from RAN1, the following two tables have been given, one for the cell-specific BFR parameters and another for UE-specific ones. 
	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 1: Beam-failure-recovery-request-RACH-Resource configuration

	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
	


Table 2: Other RRC parameters related to beam failure recovery
In our understanding, cell-specific parameters should be placed under RACH-ConfigCommon and UE-specific parameters should be placed under MAC-CellGroupConfig. In the following, we propose the ASN.1 based on the parameters provided by the two tables.
2.1 BeamManagement in CSI-MeasConfig

For beam management IE in CSI-MeasConfig, most of the parameters are not related to the CSI measurement configuration:

· beamFailureDetection is not related to the CSI configuration and is L1 parameter
· beamFailureRecoveryTimer is a l2 parameter
· Other parameters related to RACH should be placed under RACH-ConfigCommon and Dedicated
Based on the above discussion, the only parameter for beam failure recovery that is related to CSI-MeasConfig is failureDetectoinResources, which is for the detection of the candidate beams. Hence, we make the following proposal:

Proposal 1: Remove beamFailureDetection, beamFailureRecoveryTimer and other parameters related to RACH-ConfigCommon or Dedicated in BeamManagement IE from CSI-MeasConfig, and put failureDetectionResources under the IE SRS-Config.
2.2 RACH-ConfigCommon for BFR
There are several parameters that are related to the common RACH configuration hence, should be put under RACH-ConfigCommon. .
Proposal 2: Adopt the ASN.1 in section 2.2 for BFR in RACH-ConfigCommon.
RACH-ConfigCommon ::= 



SEQUENCE {

-- BFR RACH-ConfigCommon parameters


bfr-RACH-Parameters









BFR-RACH-Parameters


-- Other RACH-ConfigCommon parameters

}
BFR-RACH-Parameters ::=



SEQUENCE {


rootSequenceIndex-BFR








INTEGER (0..137),


zeroCorrelationZoneConfig-BFR






INTEGER (0..15),


preambleInitialReceivedTargetPower-BFR




ENUMERATED {













dBm-120, dBm-118, dBm-116, dBm-114, dBm-112,













dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, dBm-100, 













dBm-98, dBm-96, dBm-94,dBm-92, dBm-90, dBm-88, dBm-86,













dBm-84,dBm-82, dBm-80, dBm-78, dBm-76, dBm-74, dBm-72,













dBm-70, dBm-68, dBm-66, dBm-64, dBm-62, dBm-60, dBm-58,













dBm-56, dBm-54, dBm-52,
dBm-50, dBm-48, dBm-46,













dBm-44, dBm-42, dBm-40, dBm-38, dBm-36, dBm-34, dBm-32,












dBm-30,dBm-28, dBm-26, dBm-24, dBm-22, dBm-20, dBm-18,













dBm-16, dBm-14, dBm-12, dBm-10, dBm-8, dBm-6,












dBm-4, dBm-2, dBm-0, dBm2, dBm4, dBm6 }
OPTIONAL, -- Need R


preambleTransMax-BFR








ENUMERATED {n3, n4, n5, n6, n7,
n8, n10, n20, n50, n100, n200},


powerRampingStep-BFR








ENUMERATED {ffsTypeAndValue}
}

2.3 MAC-CellGroupConfig for BFR
beam-falure-recovery-Timer and ra-ResponseWindowBFR are UE-specific parameters and they are related to the BFR procedure in the MAC specification. Hence, they should be put under MAC-CellGroupConfig. Note that although it seems more reasonable to put ra-ResponseWindowBFR into RACH-ConfigCommon, the LS says that ra-ResponseWindowBFR should be UE-specific, while anything put under RACH-configCommon will be cell-specific. Thus, it is better to be placed here.
Proposal 3: Adopt the following ASN.1 for BFR in MAC-CellGroupConfig

MAC-CellGroupConfig ::= 


SEQUENCE {


drx-Config






DRX-Config 






OPTIONAL, -- Need R


schedulingRequestConfig



SchedulingRequestConfig



OPTIONAL,


bsr-Config






BSR-Configuration




OPTIONAL,
-- Need N


tag-Config






TAG-Configuration




OPTIONAL,
-- Need N



phr-Config






PHR-Config






OPTIONAL,
-- Need N


bfr-config






BFR-Config






OPTIONAL, 
-- Need R
sCellDeactivationTimer



ENUMERATED {












ms20, ms40, ms80, ms160, ms200, ms240, ms320, ms400, ms480, ms520, ms640, ms720, ms840, ms1280, spare2,












spare1}




OPTIONAL,
-- Cond ServingCellWithoutPUCCH


-- FFS : configurable per SCell?


skipUplinkTxDynamic




BOOLEAN
}

BFR-Config ::=





SetupRelease { BFR-ConfigSetup }

BFR-ConfigSetup ::= SEQUENCE {


beamFailureRecoveryTimer


ENUMERATED {ffsTypeAndValue},


ra-ResponseWindowBFR



ENUMERATED {ffsTypeAndValue}

}

2.4 ServingCellConfigDedicated for BFR

Based on the LS, the parameter NrOfBeamFailureInstance should be UE-specific parameter. Furthermore, it is related to the physical layer configuration and does not relate to MAC-Config.  Hence, it is more proper to be placed in the physical layer configuration in ServingCellConfigDedicated, which is shown as follows:
Proposal 4: Adopt the ASN.1 in section 2.4 for BFR in ServingCellCofigDedicated.

-- ASN1START

-- TAG-SERVING-CELL-CONFIG-DEDICATED-START

ServingCellConfigDedicated ::=

SEQUENCE {


-- L1 parameters:


tdd-UL-DL-configurationDedicated
TDD-UL-DL-Config














OPTIONAL, -- Cond TDD


bandwidthParts





BandwidthPart-Config













OPTIONAL,


-- Identifer used to initalite data scrambling (c_init) for both PDSCH.


-- Corresponds to L1 parameter 'Data-scrambling-Identity' (see 38,214, section FFS_Section)


-- FFS:_Replace by tye ScramblingId used in other places?


dataScramblingIdentityPDSCH


INTEGER (0..1007)















OPTIONAL,


-- Identifer used to initalite data scrambling (c_init) for both PUSCH.


-- Corresponds to L1 parameter 'Data-scrambling-Identity' (see 38,214, section FFS_Section)


-- FFS: Replace by tye ScramblingId used in other places?


dataScramblingIdentityPUSCH


INTEGER (0..1007)















OPTIONAL,


-- FFS: Is the PDSCH-Config BWP-specific? If so, move into DownlinkBandwidthPart


pdsch-Config





PDSCH-Config
















OPTIONAL,


-- FFS in RAN1: Tracking Reference Signals configuration: TRS-Config?


csi-MeasConfig





CSI-MeasConfig
















OPTIONAL,


-- FFS: Is the PUSCH-Config BWP-specific? If so, move into UplinkBandwidthPart


pusch-Config





PUSCH-Config
















OPTIONAL,


srs-Config






SRS-Config

















OPTIONAL,


-- Consecutive number of beam failure instances for declaring beam failure


nrofBeamFailureInstances


ENUMERATED {ffs}


OPTIONAL,
-- Need R

-- MAC parameters:

-- FFS: Is SPS-Config per BWP? If so, split it in UL and DL and move it to the respective UL- and DL BWP)


sps-Config






SPS-Config

















OPTIONAL,


-- Indicates whether this SCell is cross-carrier scheduled by another serving cell.


-- FFS: How to indicate whether CIF is present in the DCIs of the PCell? Should the CrossCarrierSchedulingConfig be included


-- and set to own so that the field “cif-Presence” can be set?


crossCarrierSchedulingConfig

CrossCarrierSchedulingConfig












OPTIONAL,
-- Cond SCell


-- Timing Advance Group ID, as specified in TS 38.321 [3],  which this cell belongs to. 


tag-Id







TAG-Id,


-- Enables the "UE beam lock function (UBF)", which disable changes to the UE beamforming configuration when in NR_RRC_CONNECTED.


-- FFS: Parameter added preliminary based on RAN4 LS in R4-1711823. Decide where to place it (maybe ServingCellConfigCommon or 


-- in a BeamManagement IE??)


ue-BeamLockFunction




ENUMERATED {enabled}














OPTIONAL,


-- Indicates whether UE shall apply as pathloss reference either the downlink of PCell or of SCell that corresponds with this uplink


-- (see 38.213, section 7)


pathlossReferenceLinking


ENUMERATED {pCell, sCell}













OPTIONAL
-- Cond SCell

}

-- TAG-SERVING-CELL-CONFIG-DEDICATED-STOP

-- ASN1STOP

2.5 Unresolved issues
Despite the above proposed configurations, there are still several unclear issues for the parameters in the LS, which are listed below:

1. ra-PreambleIndexConfig-BFR and ra-PreambleIndex-BFR

It is not clear what is the purpose for ra-PreambleIndeConfig-BFR while we already have ra-PreambleIndex-BFR. In the previous meeting in RAN2, we have made the following agreement:
	The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based


In case of contention-free random access, the configuration for preamble index is made in CFRA-SSB-resource and CFRA-CSIRS-resource. In case of contention-based random access, the configuration is made in CBRA-SSB-resource. Hence, it is not clear what is the use for ra-PreambleIndexConfig-BFR.
2. CandidateBeamThreshold
For this threshold for BFR, is it in PRACH-ConfigCommon or Dedicated? Can we reuse the current threshold for SSB in RACH-ConfigCommon. If it is in RACH-ConfigDedicated, should we create one for SSB or CSI-RS or both?
3. Masks for RACH resources and/or SSBs
There is no current RAN 1 discussion on the mask for dedicated PRACH resource. RAN 1 should further verify on that.

4. Beam-Failure-Recovery-Response-CORESET
The question is why BFR should have its dedicated CORESET and why it cannot reuse the CORESET for RAR reception? What will be the configuration for the search space? Furthermore, the searchSpace and CORESET configuration for RAR is still non-existent in PDCCH-configCommon
5. ra-PreambleIndex-BFR and prach-FreqOffset-BFR

In the configuration for RACH-ConfigDedicated, we have proposed the following structure for ASN.1 in [3].

RACH-ConfigDedicated ::=

SEQUENCE {


-- Resources for handover to the cell


cfra-ResourcesHO



CFRA-ResourcesHO

OPTIONAL, 

cfra-ResourcesBFR




CFRA-ResourcesBFR

OPTIONAL,

-- Subcarrier spacing for msg2 for contention-free RA procedure for handover


rar-SubcarrierSpacing


SubcarrierSpacing

}

CFRA-ResourcesHO ::=                CHOICE {

    cfra-SSB-Resources


SEQUENCE {

    
cfra-SSB-ResourceList

SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource


),

    cfra-CSIRS-Resources

SEQUENCE {

    
cfra-CSIRS-ResourceList

SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)OF CFRA-CSIRS-Resource,

    
csirs-Threshold   


typeffs


}

}

CFRA-ResourcesBFR ::=               SEQUENCE {

    cfra-SSB-resources




SEQUENCE {

    
cfra-SSB-ResourceList



SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,


)


OPTIONAL,

    cfra-CSIRS-Resources



SEQUENCE {

    
cfra-CSIRS-ResourceList



SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)OF CFRA-CSIRS-Resource,  

    
csirs-Threshold   




typeffs


}


OPTIONAL
}

CFRA-SSB-Resource ::= 


SEQUENCE {


ssb







SSB-Id,


ra-PreambleIndex



INTEGER (0..63),


-- 
PRACH configuration for SSB configuration (i.e. time and frequency location)


ra-Resources



RA-Resources -- Definition FFS

}

CFRA-CSIRS-Resource ::= 

SEQUENCE {


csirs






NZP-CSI-RS-ResourceId, -- FFS where the CSI-RS are defined (e.g. MO)


ra-PreambleIndex



INTEGER (0..63),


-- 
PRACH configuration for CSIRS configuration (i.e. time and frequency location)


ra-Resources




RA-Resources -- Definition FFS

}

While RAN 1 proposed to define dedicated CDM and FDM resource for BFR, the detailed design for contention-free RA-resource is still not clear. Further input will be required from RAN 1 to define these two parameters in ASN.1 
6. ffsTypeAndValue

There are several parameters whose type and value have been marked as FFS in the above. We need further clarification from RAN1 about what they are.
Proposal 5: Include the above unresolved issues in an LS to RAN1 .

3 Conclusion
Proposal 1: Remove beamFailureDetection, beamFailureRecoveryTimer and other parameters related to RACH-ConfigCommon or Dedicated in BeamManagement IE from CSI-MeasConfig, and put failureDetectionResources under the IE SRS-Config.
Proposal 2: Adopt the ASN.1 in section 2.2 for BFR in RACH-ConfigCommon.

Proposal 3: Adopt the ASN.1 in section 2.3 for BFR in MAC-CellGroupConfig

Proposal 4: Adopt the ASN.1 in section 2.4 for BFR in ServingCellCofigDedicated.

Proposal 5: Include the above unresolved issues in an LS to RAN1.
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