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1 Introduction
In NR, beam failure recovery was introduced such that UE could indicate to the network another available beam in case of beam failure. For beam failure recovery, as agreed in RAN 1, it can be realized by PUCCH transmission or RA procedure. For the RA procedure, details are being discussed in the UP session, while the configurations for the dedicated RACH resources still have not been finalized. 
Additionally, in the previous RAN 1 meeting, the following agreements have been made:

	Agreements:
· For the parameter defining association between CSI-RS and PRACH CFRA in handover, the value range and the actual values are up to RAN2


Hence, in this contribution, we intend to discuss the configuration of dedicated RA resources for HO and BFR.

2 Discussion
In the previous RAN2 meeting, the following agreement has been made:
	RAN2#99(Main Session):

The target gNB is able to include one of the following RACH configurations in the mobilityControlInfo to enable the UE to access the target cell: i/ Common RACH configuration, ii/ Common RACH configuration + Dedicated RACH configuration associated with SS-Block or iii/ Common RACH configuration + Dedicated RACH configuration associated with CSI-RS. (List of options to be revised if common RACH is concluded to be optional based on above FFS.)

(Simultaneously including in the mobilityControlInfo a dedicated RACH configuration associated with SS-Block and a dedicated RACH configuration associated with CSI-RS is not supported.)
RAN2#100 (Main Session):

· Beam recovery can take place on a candidate beam (e.g. beams above threshold) with dedicated PRACH resources either associated with an SSB or CSI-RS resource.
· For beam recovery purposes RRC signalling allows the case of configuring both SSB + CSI-RS (i.e. simultaneously) for new candidate beam identification. The case where only one of SSB or CSI-RS resource is configured is also covered – i.e. this is network configuration.
RAN2#100(CP Session):
· ssb-Threshold signalled in handover command (for both common and dedicated RACH)

· csirs-dedicatedRACH-Threshold signalled in handover command


Furthermore, in the previous RAN1 meeting, the following agreements are made:

	Conclusion:
· PRACH-configDedicated
· Note: This is configured for handover purposes.

· Up to RAN2
Agreements:
For the parameter defining association between CSI-RS and PRACH CFRA in handover, the value range and the actual values are up to RAN2


Based on RAN1’s agreement, a brief summary for the RACH resource allocation in CBRA is given as follows:

· First, with RACH-configIndex, the time domain resource allocation will be fully determined;
· Then, with msg1-FrequencyStart and numberOfRO-FDM, the number of ROs for each symbol/slot (timer domain granularity for RO) will be fully determined. 
· The ordering of the ROs is: frequency domain first, and then time domain
· Finally, with numberOfSSB-RO, the number of SSBs for each RO is determined
· With more than one SSB for each RO (SSB-per-RACH-Occasion >1) , this corresponds to 
· Joint association of SSB and preamble/RO when there are multiple RO;
· Single association between SSB and preamble when there is only one RO
· With multiple ROs or single for each SSB, this corresponds to single association between SSB and RO
· Multiple time-domain RO for one SSB confirmed by agreement
· Multiple frequency-domain RO for one SSB FFS
The main idea for the configuration can be summarized and illustrated in the following figure:
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As shown above, there are three approaches for the association between SSB and preamble/RACH-occasion:

· Single association between SSB and RACH-occasion

· Single association between SSB and preamble
· Joint association between SSB and RACH-occasion/preamble 

For the configuration of RA-resource for dedicated RACH-resource for HO and for BFR, we think that it should be the same approach of association with that of SSB: they should both be one of the above approaches. 
Proposal 1: For the configuration of dedicated RACH resources for HO and BFR, the method of association between dedicated RACH resource and preamble/RO should be the same as that of CBRA SSB. 

Furthermore, in order to indicate the chosen RACH occasion among multiple ROs, such as the case of single association between SSB and preamble or joint association between SSB and RO/preamble, it is necessary to introduce an index for the RACH occasions to indicate to the UE which is the chosen RO for contention-free RA procedure. 
Proposal 2: The configuration for RACH-ConfigDedicated and BeamFailureRecoveryConfig should contain RA-OccasionIndex for indexing the selected RA resource. 
3 Conclusion
Proposal 1: For the configuration of dedicated RACH resources for HO and BFR, the method of association between dedicated RACH resource and preamble/RO should be the same as that of CBRA SSB 
Proposal 2: The configuration for RACH-ConfigDedicated and BeamFailureRecoveryConfig should contain ra-OccasionIndex for indexing the selected RA resource. 
4 Text Proposals 

Based on the above discussion, we propose the following changes for RACH-ConfigDedicated and BeamFailureRecoveryConfig
4.1 RACH-ConfigDedicated information element

-- ASN1START

-- TAG-RACH-CONFIG-DEDICATED-START

-- FFS_Standlone: resources for msg1-based on-demand SI request

RACH-ConfigDedicated ::=

SEQUENCE {


-- Resources for handover to the cell


cfra-Resources




CFRA-Resources, 

-- Subcarrier spacing for msg1 for contention-free RA procedure for handover

-- FFS_CHECK: How does it then work for PDCCH ordered CFRA? In that case the UE does not have RACH-ConfigDedicated!

cfra-msg1-SubcarrierSpacing




SubcarrierSpacing,

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

-- FFS_CHECK: How does it then work for PDCCH ordered CFRA? In that case the UE does not have RACH-ConfigDedicated!

cfra-msg2-SubcarrierSpacing


SubcarrierSpacing

}

CFRA-Resources ::= 




CHOICE {


cfra-ssb-ResourceList



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


cfra-csirs






SEQUENCE {



cfra-csirs-ResourceList



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


cfra-csirs-DedicatedRACH-Threshold
RSRP-Range


}
}

CFRA-SSB-Resource ::= 


SEQUENCE {


ssb







SSB-Id,


ra-PreambleIndex



INTEGER (0..63),


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

--  
The ordering is frequency domain first, and then time domain

ra-OccasionIndex                INTEGER (0..maxRandomAccessOccasions)
}

CFRA-CSIRS-Resource ::= 

SEQUENCE {


csi-RS






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)


--  
The ordering is frequency domain first, and then time domain

ra-OccasionIndex                INTEGER (0..maxRandomAccessOccasions)
}

-- TAG-RACH-CONFIG-DEDICATED-STOP

-- ASN1STOP
4.2 BeamFailureRecoveryConfig information element

-- ASN1START

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

BeamFailureRecoveryConfig ::= 

SEQUENCE {


rootSequenceIndex-BFR



INTEGER (0..137)














OPTIONAL,
--
Need M


rach-ConfigCommon-BFR



RACH-ConfigCommonGeneric












OPTIONAL,
--
Need M


beamFailureRecoveryTimer


FFS_Value
















OPTIONAL,
--
Need M


beamFailureCandidateBeamThreshold
RSRP-Range
















OPTIONAL,
--
Need M


candidateBeamRSList




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

OPTIONAL,
--
Need M


recoveryControlResourceSetId

ControlResourceSetId













OPTIONAL

--
Need M

}

 -- NOTE: If the candidateBeamRSList includes both CSI-RS resource indexes and SSB indexes, AND only SSB indexes are associated with 

 -- PRACH resources then UE identifies PRACH resources for CSI-RS resource(s) in the candidateBeamRSList via spatial QCL indication 

 -- between SSBs and CSI-RS resources, if UE-identified new beam(s) is associated with CSI-RS resource(s).

PRACH-ResourceDedicatedBFR ::= 

SEQUENCE { 


candidateBeam-RS




CHOICE {



ssb-Index







SSB-Index,



csi-RS-Index






NZP-CSI-RS-ResourceId


},


ra-PreambleIndex




INTEGER (0..63)
















OPTIONAL,


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


--  
The ordering is frequency domain first, and then time domain

ra-OccasionIndex                INTEGER (0..maxRandomAccessOccasions)











OPTIONAL

}

-- TAG-BEAM-FAILURE-RECOVERY-CONFIG-STOP

-- ASN1STOP
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