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1	Introduction
Common RACH configuration was to large extent finalized during RAN2 NR ad hoc 1801 meeting while it was agreed that dedicated RACH configuration requires some more significant changes. Also, the aspect of how to configure dedicated RACH for different purposes (e.g. handover, beam failure recovery) was to be addressed. This paper focuses on these aspects.
2	Discussion
There are quite some many open issues for RACH configuration for both BFR and HO purposes. This section discusses them one by one.
2.1	SCS for msg1 and msg2
During the ASN.1 review it was indicated with D310 that “SCS for CFRA Msg.1 can be considered the same as for CBRA obtained in RACH-ConfigCommon”, but it was indicated that online discussion would be necessary to understand the use case for having SCS in dedicated RACH for handover different from the one in RACH-ConfigCommon. One use for having different SCS(s) within common and dedicated configuration is for the handover to be executed towards BWP different than target cell’s initial BWP. For example, a UE may operate in a source cell with an active BWP configured with SCS different from that in initial BWP in target cell and it would be beneficial to continue this operation in the same BWP in the target cell. Since dedicated RACH configuration is configured as a one shot configuration within spCellConfig for synchronous reconfiguration, it is not possible to derive the SCS from the BWP configuration used for access. Therefore, we propose:
Proposal 1: It should be possible to configure SCS for msg1/2/3 in RACH-ConfigDedicated different from the one used in RACH-ConfigCommon. Related parameters should not be removed.
It should be noted that this does not refer to RACH configured for BFR. BFR, as we discuss also in the following subsections, should be configured per BWP and thus UE can derive the SCS based on the one used for a BWP where this configuration is placed.
2.2	Where to configure beam failure recovery
The following FFS is captured for BeamFailureRecoveryConfig: “Editor's Note: It is FFS whether this is configured per BWP, per cell, and FFS whether BFR needs to be performed on SCell”. According to an LS received from RAN1 in [1] CSI and beam management related parameters (and beam failure recovery falls into that category) should be configured per BWP. Therefore, we propose the following:
Proposal 2: Beam failure recovery configuration should be added to UplinkBWP-Dedicated IE.
2.3	CFRA SSB and CSI-RS resources for BFR and HO
Currently CFRA-CSIRS-Resource indicates CSI-RS resource to be used with NZP-CSI-RS-ResourceId. However, resources using those IDs are configured within CSI-MeasConfig and can be different (and their IDs definitely are different) from the ones used for mobility based on CSI-RS. CSI-RS resources, which are configured within Measurement Object use another ID, i.e. CSI-RS-ResourceId-RRM. This is the one that should be used in dedicated RACH configuration for HO. For BFR it is proper to refer to NZP-CSI-RS-ResourceId on the other hand.
Proposal 3: CSI-RS resource configured for RACH during handover should be indicated with CSI-RS-ResourceId-RRM, not NZP-CSI-RS-ResourceId.
On the other hand, CFRA resources for BFR are now defined separately in BeamFailureRecoveryConfig while they can reuse the same structure as the ones used for handover. Since there are some differences in both configurations (e.g. for handover only a single type of resources (either SSB or CSI-RS) can be configured while for BFR a mix of both can be used), we propose to reuse only the CFRA resources within BeamFailureRecoveryConfig while other parameters can be configured separately.
Proposal 4: Reuse CFRA-CSIRS-Resource and CFRA-SSB-Resource definitions within BeamFailureRecoveryConfig IE.

3	Summary
In this paper we discussed some of the remaining aspects of RACH configuration for beam failure recovery and handover purposes. Based on the discussions it is proposed to:
Proposal 1: It should be possible to configure SCS for msg1/2/3 in RACH-ConfigDedicated different from the one used in RACH-ConfigCommon. Related parameters should not be removed.
Proposal 2: Beam failure recovery configuration should be added to UplinkBWP-Dedicated IE.
Proposal 3: CSI-RS resource configured for RACH during handover should be indicated with CSI-RS-ResourceId-RRM, not NZP-CSI-RS-ResourceId.
Proposal 4: Reuse CFRA-CSIRS-Resource and CFRA-SSB-Resource definitions within BeamFailureRecoveryConfig IE.
The proposals are reflected in the Text Proposal in Annex.
Proposal 5: Adopt Text Proposal in Annex.
References
[1] R2-1801588, ASN.1 for beam failure recovery,	Huawei, HiSilicon
[2] [bookmark: _Hlk506195996]R1-1801281, LS on correction to RRC parameters for NR, Source: RAN1


Annex – Text Proposal
[bookmark: _Toc505697534]–	BandwidthPart-Config
The BandwidthPart-Config IE is used to configure a bandwidth part as defined in 38.211, section 4.2.2. 
For each serving cell the network configures at least an initial bandwidth part comprising of at least a downlink bandwidth part and one (if the serving cell is configured with an uplink) or two (if using supplementary uplink (SUL)) uplink bandwidth parts. Furthermore, the network may configure additional uplink and downlink bandwidth parts for a serving cell. 
The bandwidth configuration is split into uplink and downlink parameters and into common and dedicated parameters. Common parameters (in UplinkBWP-Common and DownlinkBWPCommon) are ”cell specific” and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.
BandwidthPart-Config information element
-- ASN1START
-- TAG-BANDWIDTH-PART-START


[bookmark: _Hlk493885487]-- Generic parameters used in Uplink- and Downlink bandwidth parts
BWP ::= 					SEQUENCE {
	-- An identifier for this bandwidth part. 
	-- Corresponds to L1 parameter 'UL-BWP-index'. (see 38.211, 38.213, section 12)
	bwp-Id							BWP-Id,
	-- Frequency domain location and bandwidth of this bandwidth part defined commonly in a table (FFS_Section). The location is given as 
	-- distance (in number of PRBs) in relation to the lowest usable subcarrier defined by the SCS-SpecificVirtualCarrier
	-- with the same subcarrier spacing as this BWP. 
	-- Corresponds to L1 parameter 'DL-BWP-loc'. (see 38.211, section FFS_Section).		
	-- In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same location (see 38.211, section REF)
	-- FFS_Value: RAN1 seems to discuss the final range.  
	locationAndBandwidth			INTEGER (1..65536),
	-- Subcarrier spacing to be used in this BWP. It is applied to at least PDCCH, PDSCH and corresponding DMRS.
	-- The values provided here are converted into a subcarrier spacing as indicated in 38.211, Table 4.2-1. 
	subcarrierSpacing				ENUMERATED {n0, n1, n2, n3, n4, n5},
[bookmark: _Hlk503891113]	-- Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. 
	-- Normal CP is supported for all numerologies and slot formats. Extended CP is supported only for 60 kHz subcarrier spacing. 
	-- (see 38.211, section 4.2.2)
	cyclicPrefix					ENUMERATED { extended }														OPTIONAL
}

UUplinkBWP ::= 			SEQUENCE {
	-- An identifier for this bandwidth part. BWP ID=0 is used for the initial BWP and may hence not be used here.
	-- Corresponds to L1 parameter 'UL-BWP-index'. (see 38.211, 38.213, section 12)
	bwp-Id								BWP-Id,
	bwp-Common							UplinkBWP-Common														OPTIONAL,	-- Need M
	bwp-Dedicated						UplinkBWP-Dedicated														OPTIONAL,	-- Need M
	...
}

UplinkBWP-Common ::=				SEQUENCE {
	genericParameters					BWP,
	-- FFS: Consider adding conditions for the following fields:
	rach-ConfigCommon					SetupRelease { RACH-ConfigCommon }										OPTIONAL, 	-- Need M
	pusch-ConfigCommon					SetupRelease { PUSCH-ConfigCommon }										OPTIONAL, 	-- Need M
		
	pucch-ConfigCommon					SetupRelease { PUCCH-ConfigCommon }										OPTIONAL, 	-- Need M
	...
}

UplinkBWP-Dedicated ::= 	SEQUENCE {
	-- PUCCH configuration for one BWP of the regular UL or SUL of a serving cell. If the UE is configured with SUL, the network 
	-- configures PUCCH only on one of the uplinks (UL or SUL).
	pucch-Config						SetupRelease { PUCCH-Config }											OPTIONAL, 	-- Need M
	-- PUSCH configuration for one BWP of the regular UL or SUL of a serving cell. If the UE is configured with SUL and
	-- if it has a PUSCH-Config for both UL and SUL, a carrier indicator field in DCI indicates for which of the two to use an UL grant.
	-- See also L1 parameter 'dynamicPUSCHSUL' (see 38.213, section FFS_Section)
	pusch-Config						SetupRelease { PUSCH-Config }											OPTIONAL, 	-- Need M
	-- A Configured-Grant of typ1 or type2. It may be configured for Ul or SUL but not for both at a time.
	configuredGrantConfig				SetupRelease { ConfiguredGrantConfig }									OPTIONAL, 	-- Need M
	srs-Config							SetupRelease { SRS-Config }												OPTIONAL, 	-- Need M
	beamFailureRecoveryConfig			SetupRelease { BeamFailureRecoveryConfig }								OPTIONAL,	-- Cond SpCellOnly

	...
}


DownlinkBWP ::= 					SEQUENCE {
	-- An identifier for this bandwidth part. BWP ID=0 is used for the initial BWP and may hence not be used here.
	-- Corresponds to L1 parameter 'DL-BWP-index'. (see 38.211, 38.213, section 12)
	bwp-Id								BWP-Id,
	bwp-Common							DownlinkBWP-Common												OPTIONAL,	-- Need M
	bwp-Dedicated						DownlinkBWP-Dedicated											OPTIONAL,	-- Need M
	...
}


DownlinkBWP-Common ::=				SEQUENCE {
	genericParameters					BWP,
	pdcch-ConfigCommon					SetupRelease { PDCCH-ConfigCommon }										OPTIONAL,	-- Need M
	...
}

DownlinkBWP-Dedicated ::= 			SEQUENCE {
	pdcch-Config						SetupRelease { PDCCH-Config }											OPTIONAL,	-- Need M
	pdsch-Config						SetupRelease { PDSCH-Config }											OPTIONAL,	-- Need M 
	sps-Config							SetupRelease { SPS-Config }												OPTIONAL, 	-- Need M
	beamFailureDetectionConfig			SetupRelease { BeamFailureDetectionConfig }								OPTIONAL,	-- Need M
	...
}

BWP-Id ::=					INTEGER (0..maxNrofBandwidthParts-1)

-- TAG-BANDWIDTH-PART-STOP 
-- ASN1STOP

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
	beamFailurerRecoveryTimer			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 CHOICE { 
	candidateBeam-RS					CHOICE {
		ssb-Index								CFRA-SSB-ResourceSSB-Index,
		csi-RS-Index							CFRA-CSIRS-ResourceNZP-CSI-RS-ResourceId
	},
	ra-PreambleIndex					FFS_Value																	OPTIONAL,
	prach-FreqOffset					FFS_Value																	OPTIONAL,
	rach-ResourceMask					FFS_Value																	OPTIONAL
}

-- TAG-BEAM-FAILURE-RECOVERY-CONFIG-STOP
-- ASN1STOP

–	RACH-ConfigDedicated
The IE RACH-ConfigDedicated is used to specify the dedicated random access parameters.
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)
	ra-Resources					RA-Resources -- Definition FFS
}

CFRA-CSIRS-Resource ::= 		SEQUENCE {
	csi-RS									CHOICE {
		forBFR							 	NZP-CSI-RS-ResourceId,
		forHO								CSI-RS-ResourceId-RRM
	} -- 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
}

-- TAG-RACH-CONFIG-DEDICATED-STOP
-- ASN1STOP


