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	Reason for change:
	Reason for change 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. 

Reason for change 2: 

The description “By multiplying the two values, the UE determines the total number of CB preambles.” is not correct, in case the  ssb-perRACH-Occasion is less than 1. 
Reason for change 3: 

In case high values for "prach-ConfigurationIndex" are configured, reusing the random access occasions for CBRA also for CFRA might lead to unacceptably long delays in message1 transmission for handover.


	
	

	Summary of change:
	Change 1: 

Add “ssb-perRACH-Occasion” in IE BeamFailureRecoveryConfig.

Change 2: 

For the description of IE ssb-perRACH-OccasionAndCB-PreamblesPerSSB, revise the “By multiplying the two values, the UE determines the total number of CB preambles.” to “The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1,SSB-per-rach-occasion)”.
Change 3: 
Introduce an optional structure "cfra-Occasions" in IE RACH-ConfigDedicated that, if present, redefines the random access occasions for CFRA (for HO).

Isolate Impact Analysis

Impacted functionality

Impact the RACH function

The CR is not backward compatible, and impacts the decoding of RRC reconfiguration message.

Inter-Operability

The CR is not backward compatible.

If the CR is adopted by the NW, but not adopted by the UE, the UE will fail to decode the RRC reconfiguration message.

If the CR is adopted by the UE, but not adopted by the NW, the UE will fail to decode the RRC reconfiguration message.

	
	

	Consequences if not approved:
	For the change 1:

If the CR is not adopted, in beam failure recovery operation, the UE is not able to determine the association between SSB and ROs. 

For the change 2:

If the CR is not adopted, the description for IE ssb-perRACH-OccasionAndCB-PreamblesPerSSB is not correct.
For change 3: 

If the CR is not adopted, setting high values for "prach-ConfigurationIndex" are configured would lead to unacceptably long delays in message1 transmission for handover.
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Start of change

–
BeamFailureRecoveryConfig

The BeamFailureRecoveryConfig IE is used to configure the UE with RACH resources and candidate beams for beam failure recovery in case of beam failure detection. See also 38.321, section 5.1.1.

BeamFailureRecoveryConfig information element

-- ASN1START

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

BeamFailureRecoveryConfig ::= 

SEQUENCE {


rootSequenceIndex-BFR



INTEGER (0..137)














OPTIONAL,
--
Need M


-- Configuration of contention free random access occasions for BFR


rach-ConfigBFR





RACH-ConfigGeneric














OPTIONAL,
--
Need M


-- L1-RSRP threshold used for determining whether a candidate beam may be used by the UE to attempt contention free 


-- Random Access to recover from beam failure. The signalled threshold is applied directly for SSB, a threshold for 


-- CSI-RS is determined by linearly scaling singalled value based on Pc_ss corresponding to the CSI-RS resource.


-- (see FFS_Specification, FFS_Section)


candidateBeamThreshold

RSRP-Range


















OPTIONAL,
--
Need M


-- A list of reference signals (CSI-RS and/or SSB) identifying the candidate beams for recover and the associated RA parameters


candidateBeamRSList




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

OPTIONAL,
--
Need M

-- Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion')


ssb-perRACH-Occasion


ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen} 

OPTIONAL,
--
Need M

-- Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB resources


ra-ssb-OccasionMaskIndex


INTEGER (0..15)















OPTIONAL, 
--
Need M


-- Control Resource Set that the UE uses to receive the random access response for beam failure recovery. 


-- If the field is absent the UE uses the initial CORESET (ControlResourceSetId = 0)


recoveryControlResourceSetId

ControlResourceSetId













OPTIONAL
,
-- Need S


-- Search space to use for BFR RAR. If the field is absent, the UE uses the initial Serach Space (SearchSpaceId = 0).


recoverySearchSpaceId



SearchSpaceId















OPTIONAL,
-- Need S


...

}

PRACH-ResourceDedicatedBFR ::= 

CHOICE {


ssb








BFR-SSB-Resource,


csi-RS







BFR-CSIRS-Resource

}

BFR-SSB-Resource ::= 


SEQUENCE {


-- The ID of an SSB transmitted by this serving cell. It determines a candidate beam for beam failure recovery (BFR)


ssb







SSB-Index,


-- The preamble index that the UE shall use when performing BFR upon selecting the candidate beams identified by this SSB.


ra-PreambleIndex



INTEGER (0..63),


...

}

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


...

}

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

-- ASN1STOP

Next change

–
RACH-ConfigCommon
The RACH-ConfigCommon IE is used to specify the cell specific random-access parameters.

RACH-ConfigCommon information element

-- ASN1START

-- TAG-RACH-CONFIG-COMMON-START

RACH-ConfigCommon ::= 



SEQUENCE {


-- Generic RACH parameters 


rach-ConfigGeneric


RACH-ConfigGeneric,


-- Total number of preambles used for contention based and contention free random access, excluding



-- preambles used for other purposes (e.g. for SI request). If the field is absent, the UE may use all 64 preambles for RA.


totalNumberOfRA-Preambles


INTEGER (1..63)

















OPTIONAL,
-- Need S


-- 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)


}





























OPTIONAL,
-- Need M


groupBconfigured 




SEQUENCE {



-- Transport Blocks size threshold in bit below which the UE shall use a contention based RA premable 



-- of group A. (see 38.321, section 5.1.2)



ra-Msg3SizeGroupA




ENUMERATED {b56, b144, b208, b256, b282, b480, b640, b800, b1000, spare7, spare6, spare5,












spare4, spare3, spare2, spare1},



-- Threshold for preamble selection.  Value in dB.  Value minusinfinity corresponds to –infinity.  



-- Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on. (see FFS_Spec, section FFS_Section)



messagePowerOffsetGroupB


ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},



-- The number of CB preambles per SSB in group A. This determines implicitly the number of CB preambles per SSB available in group B.



-- (see 38.321, section 5.1.1). The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB.


numberOfRA-PreamblesGroupA


INTEGER (1..64)


}





























OPTIONAL,
-- Need R


-- The initial value for the contention resolution timer (see 38.321, section 5.1.5)



ra-ContentionResolutionTimer


ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},


-- UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission 


-- based on SS blocks that satisfy the threshold (see 38.213, section REF)


rsrp-ThresholdSSB





RSRP-Range

















OPTIONAL,
-- Need R


-- UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission on the SUL carrier


-- based on SS blocks that satisfy the threshold


-- Corresponds to L1 parameter 'SUL-RSRP-Threshold' (see FFS_Spec, section FFS_Section)


rsrp-ThresholdSSB-SUL




RSRP-Range

















OPTIONAL,
-- Need R


-- PRACH root sequence index. Corresponds to L1 parameter 'PRACHRootSequenceIndex' (see 38.211, section 6.3.3.1).


-- The value range depends on whether L=839 or L=139


prach-RootSequenceIndex




CHOICE {



l839








INTEGER (0..837),



l139








INTEGER (0..137)


},


-- Subcarrier spacing of PRACH. Only the values 15 or 30 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are applicable.


-- Corresponds to L1 parameter 'prach-Msg1SubcarrierSpacing' (see 38.211, section FFS_Section)


msg1-SubcarrierSpacing




SubcarrierSpacing,


-- Configuration of an unrestricted set or one of two types of restricted sets, see 38.211
6.3.3.1 


restrictedSetConfig





ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},


-- Indicates to a UE whether transform precoding is enabled for Msg3 transmission. 


-- Corresponds to L1 parameter 'msg3-tp' (see 38.213, section 8.1)


msg3-transformPrecoding




ENUMERATED {enabled}














OPTIONAL,
-- Need R


...

}

-- TAG-RACH-CONFIG-COMMON-STOP 

-- ASN1STOP

Next change

–
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 contention free random access to a given target cell


cfra-Resources




CFRA-Resources, 


-- If the field is absent the UE uses the random access occasions for CBRA

cfra-Occasions




SEQUENCE {


-- Configuration of contention free random access occasions for CFRA


rach-ConfigCFRA




RACH-ConfigGeneric,


-- Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion') 


ssb-perRACH-Occasion


ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

OPTIONAL -- Cond SSB-CFRA

}







OPTIONAL,
--
Need S
...
}

CFRA-Resources ::= 



CHOICE {


ssb







SEQUENCE {



ssb-ResourceList



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



-- Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB



-- resources signalled in ssb-ResourceList



ra-ssb-OccasionMaskIndex

INTEGER (0..15)


},


csirs






SEQUENCE {



csirs-ResourceList



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



cfra-csirs-DedicatedRACH-Threshold
RSRP-Range


}

}

CFRA-SSB-Resource ::= 


SEQUENCE {


-- The ID of an SSB transmitted by this serving cell. 


ssb







SSB-Index,


-- The preamble index that the UE shall use when performing CF-RA upon selecting the candidate beams identified by this SSB.


ra-PreambleIndex



INTEGER (0..63),


...

}

CFRA-CSIRS-Resource ::= 

SEQUENCE {


-- The ID of a CSI-RS resource defined in the measurement object associated with this serving cell.


csi-RS






CSI-RS-Index,


-- RA occasions that the UE shall use when performing CF-RA upon selecting the candidate beam identified by this CSI-RS.


ra-OccasionList




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


-- The RA preamble index to use in the RA occasions assoicated with this CSI-RS.


ra-PreambleIndex



INTEGER (0..63),



...

}

-- TAG-RACH-CONFIG-DEDICATED-STOP

-- ASN1STOP

	Conditional Presence
	Explanation

	SSB-CFRA
	The field is mandatory present if cfra-Resources is used to refer to SSB resources; otherwise it is not present.


End of change
