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1. Introduction & Background

In current specification 38.331[1] after RAN#80, we spot some issues on the configuration on the beam failure recovery. The BFR configuration is as follow

-- ASN1START

-- TAG-BEAM-FAILURE-RECOVERY-CONFIG-START

BeamFailureRecoveryConfig ::= 

SEQUENCE {


rootSequenceIndex-BFR



INTEGER (0..137)














OPTIONAL,
-- Need M


rach-ConfigBFR





RACH-ConfigGeneric














OPTIONAL,
-- Need M


rsrp-ThresholdSSB



RSRP-Range
















OPTIONAL,
-- Need M


candidateBeamRSList




SEQUENCE (SIZE(1..maxNrofCandidateBeams)) OF PRACH-ResourceDedicatedBFR

OPTIONAL,
-- Need M


ssb-perRACH-Occasion



ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen} 
OPTIONAL,
-- Need M


ra-ssb-OccasionMaskIndex


INTEGER (0..15)















OPTIONAL, 
-- Need M


recoverySearchSpaceId



SearchSpaceId















OPTIONAL,
-- Cond CF-BFR


ra-Prioritization




RA-Prioritization














OPTIONAL,
-- Need R

beamFailureRecoveryTimer


ENUMERATED {ms10, ms20, ms40, ms60, ms80, ms100, ms150, ms200}


OPTIONAL,
-- Need M


...

}

PRACH-ResourceDedicatedBFR ::= 

CHOICE {


ssb








BFR-SSB-Resource,


csi-RS







BFR-CSIRS-Resource

}

BFR-SSB-Resource ::= 


SEQUENCE {


ssb







SSB-Index,


ra-PreambleIndex



INTEGER (0..63),


...

}

BFR-CSIRS-Resource ::=


SEQUENCE {


csi-RS






NZP-CSI-RS-ResourceId,


ra-OccasionList




SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1)
OPTIONAL,
-- Need R

ra-PreambleIndex



INTEGER (0..63)
















OPTIONAL,
-- Need R


...

}

In this contribution we mainly focus on three aspects on BFR RACH: 1) rootsequence format; 2) preamble subcarrier spacing for BFR; and 3) RACH configuraion for SSB and RO association.
2. Discussion
It is concluded in RAN2#101bis meeting that 

Agreements

1
RAN2 understand that SSB based BM, BFD and RLM can only be configured for BWP which overlaps with the CD-SSB. For a BWP which doesn't overlap with the CD-SSB, BM, BFD and RLM can only be configured based on CSI-RS. We will not change this for Rel-15.

There are two possibilities when configuring the BFR, one is on a BWP which is overlapped with CD-SSB, the other one is on a BWP which is not overlapped with CD-SSB, in this case, CSI-RS is used. When considering RACH for BFR, the RACH-config is in BFR configuration. It implies that RACH configuration can be different from the RACH-Common configuration. RACH-Common configuration can only be configured on an UL BWP which is linked to the DL BWP has the CD-SSB.
	rach-ConfigCommon
Configuration of cell specific random access parameters which the UE uses for contention based and contention
 free random access as well as for contention based beam failure recovery. The NW configures SSB-based RA 
(and hence RACH-ConfigCommon) only for UL BWPs if the linked DL BWPs allows the UE to acquire the SSB 
associated to the serving cell.


Also, we should consider the case that only CSI-RS based RACH for BFR, so a complete RACH configuration is needed for the beam failure recovery.
2.1. Root sequence 
In current spec as highlighted above, Beam Failure Recovery uses the short sequence, i.e., the root sequence index is from 0 to 137. Even if BFR may mostly occur in FR2 and FR2 always use short sequence, but it is not precluded by RAN1 that BFR can occur in FR1, in which root sequence could use the long format. We think that it is reasonable to introduce the choice structure as in RACH-ConfigCommon, to enable the short or long root sequence. Correspondingly, the restriction set is also added for the long sequence. The proposed change IE is mandatory as in CR R2-1809873 [2].
Proposal 1: Add a choice structure for the short/long root sequence and the restriction set in BFR configuration and the corresponding field description, as in CR R2-1809873
2.2. Preamble SCS
In our paper [3], we discussed the missing MSG1 SCS issue for dedicated RACH in HO. The similar issue also arise here. RAN1 has achieved the following : 
Agreements-91:
· Using 9 bits in the RRC for the RACH configuration. 
· 8 bits to indicate the prach-ConfigIndex

· 1 bit to indicate prach-Msg1SubcarrierSpacing 

· Range of values: {15, 30} or {60, 120} kHz

· Note: For above 6GHz 1 bit is used to indicate the SCS for Msg1, for below 6GHz 1- bit to indicate the SCS for Msg1 (applicable for the short sequence, for the long sequence it is given by the format)
Since for the short sequence, the MSG1 SCS should be explicitly indicated in the RACH configuration. Regarding the root sequence we discussed in first section, we think it is reasonable to introduce the MSG1 SCS also in BFR configuration. The proposed change is in CR R2-1809873 [2]. If we don’t go for that way, another possibility is that at least we need to clarify what the subcarrier of preamble is, either to follow RACH-Common or follow the UL BWP.
Proposal 2: Add MSG1 SCS and the corresponding field description in BeamFailureRecoveryConfig, as in CR R2-1809873
2.3. SSB and RO association
In RACH-ConfigCommon, there is a field ssb-perRACH-OccasionAndCB-PreamblesPerSSB which denotes the association between SSB and RO in a BWP. In the following field description for RACH-configCommon
	rach-ConfigCommon
Configuration of cell specific random access parameters which the UE uses for contention based and contention
 free random access as well as for contention based beam failure recovery. The NW configures SSB-based RA 
(and hence RACH-ConfigCommon) only for UL BWPs if the linked DL BWPs allows the UE to acquire the SSB 
associated to the serving cell.


Network should guarantee that RACH-ConfigCommon should only be configured for the UL BWP only if the linked DL BWPs allows the UE to acquire the SSB associated to the serving cell. Based on this condition, UE can read the RMSI and thus, UE can know the ssb-PositionsInBurst to derive the total number of SSB transmitted in this BWP. Combining with the number of total SSB and ssb-perRACH-Occasion, the SSB/RO association is derived.
However, in BFR configuration on a certain BWP, there is no such SSB information explicitly. Note that we have agreed that SSB based BM, BFD and RLM can only be configured for BWP which overlaps with the CD-SSB, we would like to clarify that a BWP configured with BFR should always be able to read the RMSI, which means that the BWP should be the one that at least partial overlap with the initial DL BWP, and UE use the ssb-PositionsInBurst in SIB1 to derive the BFR SSB-RO association.
Proposal 3: RAN2 to clarify that a UE configured with BFR should always be able to read the RMSI, and UE uses the ssb-PositionsInBurst in SIB1 to derive the BFR SSB-RO association.
3. Conclusion

In this contribution, we mainly discussed 1) rootsequence format; 2) preamble subcarrier spacing for BFR; and 3) RACH configuraion for SSB and RO association.
Proposal 1: Add a choice structure for the short/long root sequence and the restriction set in BFR configuration and the corresponding field description, as in CR R2-1809873
Proposal 2: Add MSG1 SCS and the corresponding field description in BeamFailureRecoveryConfig, as in CR R2-1809873
Proposal 3: RAN2 to clarify that a UE configured with BFR should always be able to read the RMSI, and UE uses the ssb-PositionsInBurst in SIB1 to derive the BFR SSB-RO association.
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