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Introduction
The intention of this contribution is to give some discussion on the corrections to the RA parameters.
Discussion
ISSUE 1: Corrections to the description for the IE “ssb-perRACH-OccasionAndCB-PreamblesPerSSB”
In current ASN.1, the definition of “ssb-perRACH-OccasionAndCB-PreamblesPerSSB” can be found as follow:
--------------------------------------------- From 38.331 ------------------------------------------------------------------------

	-- Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion') and the number of Contention Based preambles per SSB
	-- (L1 parameter 'CB-preambles-per-SSB'). By multiplying the two values, the UE determines the total number of CB preambles.
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB	CHOICE { 
		oneEighth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneFourth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneHalf									ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		one										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		two										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
		four									INTEGER (1..16), 
		eight									INTEGER (1..8), 
		sixteen									INTEGER (1..4)
	}	
--------------------------------------------- From 38.331 ------------------------------------------------------------------------

Based on the definition, it can be observed that the IE ssb-perRACH-OccasionAndCB-PreamblesPerSSB is a combination of L1 parameters 'SSB-per-rach-occasion' and 'CB-preambles-per-SSB'. And we also indicate that “By multiplying the two values, the UE determines the total number of CB preambles.”. For the case that the “SSB-per-rach-occasion >=1”, we think the UE can determine the total number of CB preambles by multiplying the two values. However, in case the SSB-per-rach-occasion is smaller than 1 (e.g. 1/2, 1/4, 1/8), the SSB will be associated to multiple consecutive ROs and it is not clear how to understand the “SSB-per-rach-occasion” part in IE ssb-perRACH-OccasionAndCB-PreamblesPerSSB, and the following two different interpretation may exist:
· Alt 1: The value indicated in ssb-perRACH-OccasionAndCB-PreamblesPerSSB refers to the CB preambles per SSB, and by multiplying the two values, the UE determines the total number of CB preambles. In this case, if SSB-per-rach-occasion is 1/8, and the value for 'CB-preambles-per-SSB' is 64, then the CB preambles for each RO is 8.
· Alt 2:The value indicated in ssb-perRACH-OccasionAndCB-PreamblesPerSSB refers to the CB preambles per SSB per RO, and The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1,SSB-per-rach-occasion).
The related agreements are captured as follow:
------------------------------------- Agreements in RAN1 ------------------------------------------------------------
Agreements:
· [bookmark: _Hlk504644555]For SSB-per-rach-occasion {1/8, 1/4, ½, 1, 2}: CB-preambles-per-SSB is selected from the set of values 4*N, with N=1, …, floor(16/max(1, SSB-per-rach-occasion))
· For SSB-per-rach-occasion {4, 8, 16}: CB-preambles-per-SSB is selected from the set of values N, with N=1, …, floor(64/SSB-per-rach-occasion)
------------------------------------- Agreements in RAN1 ------------------------------------------------------------
Based on the agreements above, we think the alternative 2 shows the right understanding, and the current description for 'CB-preambles-per-SSB' part of IE ssb-perRACH-OccasionAndCB-PreamblesPerSSB should be revised to “-- (L1 parameter 'CB-preambles-per-SSB'). The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max (1,SSB-per-rach-occasion).”
Proposal 1: The 'CB-preambles-per-SSB' part of IE ssb-perRACH-OccasionAndCB-PreamblesPerSSB refers to the CB preambles per SSB per RO,  and the current description “By multiplying the two values, the UE determines the total number of CB preambles.” should be revised to “The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1,SSB-per-rach-occasion).”.

	-- Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion') and the number of Contention Based preambles per SSB
	-- (L1 parameter 'CB-preambles-per-SSB'). The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1,SSB-per-rach-occasion).
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB	CHOICE { 
		oneEighth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneFourth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneHalf									ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		one										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		two										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
		four									INTEGER (1..16), 
		eight									INTEGER (1..8), 
		sixteen									INTEGER (1..4)
	}	

ISSUE 2: Corrections to the definition of IE numberOfRA-PreamblesGroupA
In the current ASN.1, the IE numberOfRA-PreamblesGroupA is defined as “INTEGER (1..64)”.
For the numberOfRA-PreamblesGroupA, the latest agreements from RAN1 can be found as follow:
------------------------------- Agreements in RAN1 ---------------------------------------------------------
Agreements:
•	Regarding the FFS value for parameter ra-PreambleIndex: Value range: {0,1,...,63}
•	Regarding the ffs value for parameter  prach-FreqOffset	
	•	Value range: {0,1,..., maxNrofPhysicalResourceBlocks - 2}
•	Regarding the ffs value for parameter numberOfRA-PreamblesGroupA		
	o	For SSB-per-rach-occasion {1/8, 1/4, ½, 1, 2}: numberOfRA-PreamblesGroupA is selected from the set of values 4*N, with N=1, …, floor(16/max(1, SSB-per-rach-occasion))
	o	For SSB-per-rach-occasion {4, 8, 16}: numberOfRA-PreamblesGroupA is selected from the set of values N, with N=1, …, floor(64/SSB-per-rach-occasion)
	o	Note: This denotes the number of GroupARachPreambles per SSB in one RACH occasion.
------------------------------- Agreements in RAN1 ---------------------------------------------------------
Based on the agreements above, we think the IE numberOfRA-PreamblesGroupA should be defined with a choice structure, which is similar as the definition for ssb-perRACH-OccasionAndCB-PreamblesPerSSB.
Proposal 2: Based on the agreements in RAN1, change the definition of IE numberOfRA-PreamblesGroupA to a choice based structure based on different “SSB-per-rach-occasion”.
The suggested structure is given as follow:
		-- The number of CB preambles per SSB per RO in group A. This determines implicitly the number of CB preambles per SSB per RO available in group B.
		-- (see 38.321, section 5.1.1)
		numberOfRA-PreamblesGroupA			CHOICE { 
		oneEighth						ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
			oneFourth					ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
			oneHalf						ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
			one							ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
			two							ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
			four						INTEGER (1..16), 
			eight						INTEGER (1..8), 
			sixteen						INTEGER (1..4)
	}

ISSUE 3: The ssb-perRACH-Occasion is missing in BeamFailureRecoveryConfig
According to the current ASN.1, the separate RA time/frequency resource can be found for beam failure recovery. However, the ssb-perRACH-Occasion is missing in the structure BeamFailureRecoveryConfig and without this information, the UE is not able to determine the association between SSB and ROs. In addition, considering different prach-ConfigurationIndex may lead to different number of ROs within one PRACH configuration period, thus we cannot reuse the ssb-perRACH-Occasion configured for CBRA.
Proposal 3: The ssb-perRACH-Occasion should be introduced in IE BeamFailureRecoveryConfig.

	-- Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion')
	ssb-perRACH-Occasion			ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

ISSUE 4: The ra-OccasionList is missing in BFR-CSIRS-Resource
The current definition for BFR-CSIRS-Resource can be found as follow:
BFR-CSIRS-Resource ::=			SEQUENCE {
	-- The ID of a NZP-CSI-RS-Resource configured in the CSI-MeasConfig of this serving cell. This reference signal determines a candidate beam
	-- for beam failure recovery (BFR).
	csi-RS							NZP-CSI-RS-ResourceId,
	-- RA occasions that the UE shall use when performing BFR upon selecting the candidate beam identified by this CSI-RS. If the field is absent
	-- the UE uses the RA occasion associated with the SSB that is QCLed with this CSI-RS. 
	-- The RA preamble index to use in the RA occasions associated with this CSI-RS. If the field is absent, the UE uses the preamble index
	-- associated with the SSB that is QCLed with this CSI-RS. 
	ra-PreambleIndex				INTEGER (0..63)																	OPTIONAL,	-- Need R
	...
}

Based on the description “-- RA occasions that the UE shall use when performing BFR upon selecting the candidate beam identified by this CSI-RS. If the field is absent, the UE uses the RA occasion associated with the SSB that is QCLed with this CSI-RS.”, it seems a “ra-OccasionList” should be included in the BFR-CSIRS-Resource. However, the “ra-OccasionList” is missing in the structure.
Proposal 4: Add “ra-OccasionList” in the BFR-CSIRS-Resource.

BFR-CSIRS-Resource ::=			SEQUENCE {
	-- The ID of a NZP-CSI-RS-Resource configured in the CSI-MeasConfig of this serving cell. This reference signal determines a candidate beam
	-- for beam failure recovery (BFR).
	csi-RS							NZP-CSI-RS-ResourceId,
	-- RA occasions that the UE shall use when performing BFR upon selecting the candidate beam identified by this CSI-RS. If the field is absent
	-- the UE uses the RA occasion associated with the SSB that is QCLed with this CSI-RS. 
	ra-OccasionList					SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1) 	OPTIONAL	,	-- Need S
	-- The RA preamble index to use in the RA occasions associated with this CSI-RS. If the field is absent, the UE uses the preamble index
	-- associated with the SSB that is QCLed with this CSI-RS. 
	ra-PreambleIndex				INTEGER (0..63)																	OPTIONAL,	-- Need R
	...
}
Conclusion
Based on the analysis given above, we give our observation and proposal as follow:
ISSUE 1: Corrections to the description for the IE “ssb-perRACH-OccasionAndCB-PreamblesPerSSB”
Proposal 1: The 'CB-preambles-per-SSB' part of IE ssb-perRACH-OccasionAndCB-PreamblesPerSSB refers to the CB preambles per SSB per RO,  and the current description “By multiplying the two values, the UE determines the total number of CB preambles.” should be revised to “The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1,SSB-per-rach-occasion).”.
	-- Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion') and the number of Contention Based preambles per SSB
	-- (L1 parameter 'CB-preambles-per-SSB'). The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1,SSB-per-rach-occasion).
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB	CHOICE { 
		oneEighth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneFourth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneHalf									ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		one										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		two										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
		four									INTEGER (1..16), 
		eight									INTEGER (1..8), 
		sixteen									INTEGER (1..4)
	}	

ISSUE 2: Corrections to the definition of IE numberOfRA-PreamblesGroupA
Proposal 2: Based on the agreements in RAN1, change the definition of IE numberOfRA-PreamblesGroupA to a choice based structure based on different “SSB-per-rach-occasion”.
The suggested structure is given as follow:
		-- The number of CB preambles per SSB per RO in group A. This determines implicitly the number of CB preambles per SSB per RO available in group B.
		-- (see 38.321, section 5.1.1)
		numberOfRA-PreamblesGroupA			CHOICE { 
		oneEighth						ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
			oneFourth					ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
			oneHalf						ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
			one							ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
			two							ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
			four						INTEGER (1..16), 
			eight						INTEGER (1..8), 
			sixteen						INTEGER (1..4)
	}

ISSUE 3: The ssb-perRACH-Occasion is missing in BeamFailureRecoveryConfig
Proposal 3: The ssb-perRACH-Occasion should be introduced in IE BeamFailureRecoveryConfig.
	-- Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion')
	ssb-perRACH-Occasion			ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

ISSUE 4: The ra-OccasionList is missing in BFR-CSIRS-Resource
Proposal 4: Add “ra-OccasionList” in the BFR-CSIRS-Resource.
BFR-CSIRS-Resource ::=			SEQUENCE {
	-- The ID of a NZP-CSI-RS-Resource configured in the CSI-MeasConfig of this serving cell. This reference signal determines a candidate beam
	-- for beam failure recovery (BFR).
	csi-RS							NZP-CSI-RS-ResourceId,
	-- RA occasions that the UE shall use when performing BFR upon selecting the candidate beam identified by this CSI-RS. If the field is absent
	-- the UE uses the RA occasion associated with the SSB that is QCLed with this CSI-RS. 
	ra-OccasionList					SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1) 	OPTIONAL	,	-- Need S
	-- The RA preamble index to use in the RA occasions associated with this CSI-RS. If the field is absent, the UE uses the preamble index
	-- associated with the SSB that is QCLed with this CSI-RS. 
	ra-PreambleIndex				INTEGER (0..63)																	OPTIONAL,	-- Need R
	...
}

The corresponding CR is given in [1]
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