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1. Introduction
In the previous RAN 1 meetings, the following agreements have been made on the support of BFR on SCells. 
	Agreements
Single maxpreamble, powerampingstep and received target power parameters are used that can have different values depending on why the random access is used (BFR or not).  

3
From RAN2 point of view beamFailureRecoveryTimer is not supported

4
Assume that at least CFRA BFR can be configured for SCell using ASN.1.  FFS if there are any major impacts to support this in UP
5
PHY delivers to MAC “beam failure instance” notifications only and MAC maintains a timer for resetting the counter:

-  the timer is (re)started upon every new reception of “beam-failure instance”. 

-  At timer expiry the counter is reset.


In addition, the following agreement has been made in RAN 1 and included in the LS to RAN 2. 

	Agreements(R2-1803981)

Q3: RAN2 would like to know promptly from RAN1 if and how they envision supporting BFR in CA.
A3: The issue of CA was not explicitly touched upon during past RAN1 discussion. Past RAN1 agreements do not differentiate the type of serving cell for which BFR is conducted. In the current RAN1 specification [TS 38.213, section 6], the BFR procedure is described in the context of “a serving cell”. 

It is noted that BFR is already supported for PCell and PSCell, therefore the remaining question is whether BFR can be supported for SCell as well. An email discussion was conducted in RAN1 and the summary is provided in [1]. After further discussion, it is agreed that beam failure recovery is additionally supported on SCell in Rel.15. The number of SCells BFR needs to be supported on is 1. UE is not mandated to support BFR on SCell. Note that there is no additional RAN1 specification impact for BFR on SCell. 


Furthermore, in the last meeting, another LS is sent to RAN 1 in [1]. In this contribution, we further discuss the remaining issues for BFR-timer with the agreements from RAN1.
2. Discussion
In order to support BFR for SCells, we need to consider which cell to transmit the preamble and which cell to receive the response for BFR. There are four possible combinations of preamble transmission and response reception for BFR on SCell, which has been analysed in detail in [2]:

1. Preamble transmission on PCell and reponse reception in PCell;

2. Preamble transmission on PCell and reponse reception in SCell;

3. Preamble transmission on SCell and reponse reception in SCell;

4. Preamble transmission on SCell and reponse reception in PCell.
After analysis in [2], we think the most reasonable approaches to be suppored are option 2/3.  When a SCell is configured with uplink, it can transmit preamble and receive response on the SCell. When the SCell is not configured with uplink, the UE can transmit preamble on PCell and receive response on the SCell. 
Proposal 1: When the SCell is configured with uplink, the UE transmits preamble and receive BFR response on the SCell; 
Proposal 2: When the SCell is not configured with uplink, the UE transmits preamble on the PCell and receive BFR reseponse on SCell. 
In the current ASN.1, the configuration for beam failure recovery is specified as follows:

	BeamFailureRecoveryConfig ::= 

SEQUENCE {


rootSequenceIndex-BFR



INTEGER (0..137)














OPTIONAL,
-- Need M


rach-ConfigBFR





RACH-ConfigGeneric














OPTIONAL,
-- Need M


candidateBeamThreshold



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,
-- Need S


...

}


Within RACH-ConfigGeneric, the dedicated RACH resources are configured by prach-ConfigurationIndex, msg1-FDM, and msg1-FrequencyStart, which is also shown as below:

	RACH-ConfigGeneric ::= 



SEQUENCE {


prach-ConfigurationIndex


INTEGER (0..255),


msg1-FDM






ENUMERATED {one, two, four, eight},


msg1-FrequencyStart




INTEGER (0..maxNrofPhysicalResourceBlocks-1),


zeroCorrelationZoneConfig


INTEGER(0..15),


preambleReceivedTargetPower


INTEGER (-200..-74),


preambleTransMax 




ENUMERATED {n3, n4, n5, n6, n7,
n8, n10, n20, n50, n100, n200},


powerRampingStep




ENUMERATED {dB0, dB2, dB4, dB6},


ra-ResponseWindow




ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},


...
}


In order to support BFR for SCell with ASN.1 configuration, for the SCell, another set of dedicated PRACH resource needs to be configured in order to distinguish that with the PCell. In order to support the BFR for SCell, we think one possible solution will be to move prach-ConfigurationIndex, msg1-FDM, and msg1-FrequencyStart from RACH-ConfigGeneric and put them under a new IE named PRACH-ResourceConfig. In this way, the functionality of PRACH resource allocation is modularized and with this new IE, the dedicated RACH resources can be configured for both PCell and SCell. This IE for PRACH resource allocation can also be used elsewhere, such as on-demand SI request. 
Proposal 3: Remove prach-ConfigurationIndex, msg1-FDM, and msg1-FrequencyStart from RACH-ConfigGeneric and put them under a new IE named PRACH-ResourceConfig. Then, use PRACH-ResourceConfig to configured dedicated BFR PRACH resource for both PCell and SCell. 
Furthremore, in order to enable the above 2 casese for BFR for SCell, we think the following fileds should be configured per SCell with BFR support:

Proposal 4: PRACH resource configuration, ssb-perRACH-Occasion, candidateBeamTreshold, candidateBeamRSList, recoveryControlResrouceSetId, recoverySearchSpaceId and ra-ssb-OccasionMaskIndex should be configured per SCell with BFR support. 
3. Conclusion
In this contribution, we discuss the remaining issues with BFR for SCell and we have the following proposals:

Proposal 1: When the SCell is configured with uplink, the UE transmits preamble and receive BFR response on the SCell; 

Proposal 2: When the SCell is not configured with uplink, the UE transmits preamble on the PCell and receive BFR reseponse on SCell. 

For the details of ASN.1 for BFR-Config, the following proposals have been made:
Proposal 3: Remove prach-ConfigurationIndex, msg1-FDM, and msg1-FrequencyStart from RACH-ConfigGeneric and put them under a new IE named PRACH-ResourceConfig. Then, use PRACH-ResourceConfig to configured dedicated BFR PRACH resource for both PCell and SCell. 

Proposal 4: PRACH resource configuration, ssb-perRACH-Occasion, candidateBeamTreshold, candidateBeamRSList, recoveryControlResrouceSetId, recoverySearchSpaceId and ra-ssb-OccasionMaskIndex should be configured per SCell with BFR support. 
Based on the above proposals, a correction has been provided in [2] and also appended in Section 5 for reference. 
4. References

[1] R2-1806223, Reply LS on beam failure recovery, Ericssion.
[2] R2-1807962, Correction in 38331 for BFR on SCell, Huawei, HiSilicon.
5. Corrections in 38331 for BFR for SCell
==========================START OF THE 1ST CHANGE====================================

–
RACH-ConfigGeneric
The RACH-ConfigGeneric IE is used to specify the cell specific random-access parameters both for regular random access as well as for beam failure recovery.

RACH-ConfiGeneric information element

-- ASN1START

-- TAG-RACH-CONFIG-GENERIC-START

RACH-ConfigGeneric ::= 



SEQUENCE {





zeroCorrelationZoneConfig


INTEGER(0..15),


preambleReceivedTargetPower


INTEGER (-200..-74),


preambleTransMax 




ENUMERATED {n3, n4, n5, n6, n7,
n8, n10, n20, n50, n100, n200},


powerRampingStep




ENUMERATED {dB0, dB2, dB4, dB6},


ra-ResponseWindow




ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},


...
}

-- TAG-RACH-CONFIG-GENERIC-STOP 

-- ASN1STOP

	RACH-ConfigGeneric field descriptions

	


	


	powerRampingStep
Power ramping steps for PRACH (see 38.321,5.1.3)

	


	preambleReceivedTargetPower
The target power level at the network receiver side (see 38.213, section 7.4, 38.321, section 5.1.2, 5.1.3). Only multiples of 2 dBm may be chosen (e.g. -200, -198, ...). 

FFS-Value: Actual values to be updated based on input from RAN4 (see LS in R2-1800004 and R4-1803466).

	preambleTransMax
Max number of RA preamble transmission perfomed before declaring a failure (see 38.321, section 5.1.4, 5.1.5)

	ra-ResponseWindow
Msg2 (RAR) window length in number of slots. The network configures a value lower than or euqal to 10 ms (see 38.321, section 5.1.4)

	zeroCorrelationZoneConfig
N-CS configuration, see Table 6.3.3.1-3 in 38.211


==========================START OF THE 2ND  CHANGE===================================
–
PRACH-ResourceConfig
The PRACH-ResourceConfig IE is used to configure the time/frequency PRACH resources.

PRACH-ResourceConfig information element
PRACH-ResourceConfig ::= 



SEQUENCE {


prach-ConfigurationIndex



INTEGER (0..255)


OPTIONAL,
--Need M



msg1-FDM







ENUMERATED {one, two, four, eight}

OPTIONAL,
--Need M




msg1-FrequencyStart





INTEGER (0..maxNrofPhysicalResourceBlocks-1)


OPTIONAL,
--Need M


}
	PRACH-ResourceConfig field descriptions

	Prach-ConfiguratoinIndex
PRACH configuration index. Corresponds to L1 parameter 'PRACHConfigurationIndex' (see 38.211, section 6.3.3.2)

	msg1-FDM
The number of PRACH transmission occasions FDMed in one time instance. Corresponds to L1 parameter 'prach-FDM' (see 38.211, section FFS_Section)

	msg1-FrequencyStart
Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0. The value is configured so that the corresponding RACH resource is entirely within the bandwidth of the UL BWP. Corresponds to L1 parameter 'prach-frequency-start' (see 38,211, section FFS_Section)


==========================START OF THE 3RD  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


rach-ConfigGenericBFR





RACH-ConfigGeneric














OPTIONAL,
-- Need M

bfr-ServingCellConfig


SEQUENCE (SIZE(1,..maxNrofBFRServCells)) OF BFR-ServingCellConfig

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),


ra-PreambleIndex



INTEGER (0..63)
















OPTIONAL,
-- Need R


...

}
BFR-ServingCellConfig ::=



SEQUENCE{


servCellIndex









ServCellIndex,

prach-ResourceConfig








PRACH-ResourceConfig,

ssb-perRACH-Occasion



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

OPTIONAL,
-- Need M

candidateBeamThreshold



RSRP-Range
















OPTIONAL,
-- Need M


candidateBeamRSList




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

OPTIONAL,
-- Need M


ra-ssb-OccasionMaskIndex


INTEGER (0..15)















OPTIONAL, 
-- Need M


recoverySearchSpaceId



SearchSpaceId















OPTIONAL,
-- Need S

}



















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

-- ASN1STOP

	BeamFailureRecoveryConfig field descriptions

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

	bfr-ServingCellConfig 
Beam failure recovery configuration for a certain serving cell configured with BFR. 

	


	


	


	


	


	BFR-CSIRS-Resource field descriptions

	csi-RS
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).

	ra-PreambleIndex
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.


	BFR-SSB-Resource field descriptions

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

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


	BFR-ServingCellConfig field descriptions

	servCellIndex
The ID for the serving cell where beam failure recovery is needed.

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

	prach-ResourceConfig
Configuration of the dedicated PRACH resource for the serving cell. 

	candidateBeamThreshold
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)

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

	rach-ConfigBFR
Configuration of contention free random access occasions for BFR

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


==========================START OF THE 4TH 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 {


rach-ConfigGeneric


RACH-ConfigGeneric,


totalNumberOfRA-Preambles


INTEGER (1..63)

















OPTIONAL,
-- Need S

prach-ResourceConfig


PRACH-ResourceConfig,

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 {



ra-Msg3SizeGroupA




ENUMERATED { b56, b144, b208, b256, b282, b480, b640, 














 b800, b1000, spare7, spare6, spare5, spare4, spare3, spare2, spare1},



messagePowerOffsetGroupB


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



numberOfRA-PreamblesGroupA


INTEGER (1..64)


}





























OPTIONAL,
-- Need R


ra-ContentionResolutionTimer


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


rsrp-ThresholdSSB





RSRP-Range

















OPTIONAL,
-- Need R


rsrp-ThresholdSSB-SUL




RSRP-Range

















OPTIONAL,
-- Cond SUL

prach-RootSequenceIndex




CHOICE {



l839








INTEGER (0..837),



l139








INTEGER (0..137)


},


msg1-SubcarrierSpacing




SubcarrierSpacing,


restrictedSetConfig





ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},


msg3-transformPrecoding




ENUMERATED {enabled}














OPTIONAL,
-- Need R


...

}

-- TAG-RACH-CONFIG-COMMON-STOP 

-- ASN1STOP

	RACH-ConfigCommon field descriptions

	messagePowerOffsetGroupB
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)

	msg1-SubcarrierSpacing
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)

	msg3-transformPrecoding
Indicates to a UE whether transform precoding is enabled for Msg3 transmission. Corresponds to L1 parameter 'msg3-tp' (see 38.213, section 8.1)

	prach-ResourceConfig

Cell-specific allocation of PRACH resources. 

	numberOfRA-PreamblesGroupA
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.

	prach-RootSequenceIndex
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

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

	ra-Msg3SizeGroupA
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)

	rach-ConfigGeneric
Generic RACH parameters

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

	rsrp-ThresholdSSB
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-SUL
The UE selects SUL carrier to perform random access based on this threshold (see TS 38.321, section 5.1.1).

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
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).

	totalNumberOfRA-Preambles
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.


	Conditional Presence
	Explanation

	SUL
	The field is mandatory present in initialUplinkBWP in supplementaryUplink; otherwise, the field is absent.


===========================END OF THE CHANGES======================================

