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1. Introduction
In the previous RAN 1 meetings, the following agreements have been made on the activation of BWP. 
	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. 


In this contribution, we further discuss the changes need to be made to the ASN.1 based on the above agreements.
2. Discussion
2.1 BeamFailureRecovery-Config for BFR on SCell
In the current ASN.1, the configuration of the dedicated RACH resources is specified as follows:
	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


-- 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


...

}


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


prach-ConfigurationIndex



INTEGER (0..255),


-- The number of PRACH transmission occasions FDMed in one time instance. 


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


msg1-FDM







ENUMERATED {one, two, four, eight},


-- 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)


msg1-FrequencyStart





INTEGER (0..maxNrofPhysicalResourceBlocks-1),


...

}


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. 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 PCell;

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

After analysis in [2], we think the most reasonable way for configuration will be case 1. In this case, dedicated RACH resources for BFR on SCell is configured on PCell. For the response reception, we think that it can share the same BFR-CORESET as that of the PCell, since there is only one BFR-triggered RA procedure on-going. 

Proposal 1: In order to support BFR for SCell: (a) Configure dedicated RACH resource for SCell BFR on PCell; (b) BFR response reception for SCell shares the same BFR-CORESET as that of the PCell. 

Currently, in the resource configurairon for SSB and CSI-RS, only SSB/CSI-RS index and preamble index. In addition to these, we think for the configuration, we also need RACH occasion index. This is because there can be multiple ROs associated with a SSB/CSI-RS. 

Proposal 2: RACH occasion index should be added for the SSB/CSI-RS resource configuration. 
However, we think the other parameters in the RACH-configGeneric, such as powerRampingStep or ra-ReponseWindow, etc., do not need to have another configuration for the SCell, since the RA procedure for the BFR on the SCell is performed on PCell. 
In order to resolve the current issue in the ASN.1 specification, 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-Resource-Config. 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-Resource-Config. Then, use PRACH-Resource-Config to configured dedicated PRACH resource for both PCell and SCell. 
2.2 CORESET for BFR
In the current ASN.1, the description for the CORESET of BFR is described as follows:


-- 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
In the current BeamFailureRecovyer-Config, the field recoveryControlResourceSet is optionally present. However, in the previous RAN 1 meeting, the following agreement has been made:
	· gNB response for UE beam failure recovery request through a dedicated CORESET, i.e. Beam-Failure-Recovery-Response-CORESET


In order for the UE to know whether the response is for BFR or normal scheduling, the CORESET for BFR response must be a dedicated CORESET to distinguish that with a normal CORESET or initial CORESET. Hence, the parameter recoveryControlResourceSetId should be mandatorily present if the IE BeamFailureRecoveryConfig is configured under a certain BWP and it cannot be absent. 
Proposal 4: recoveryControlResourceSetId inside BeamFailureRecoveryConfig should be mandatorily present. 
3. Conclusion
In this contribution, we discuss the remaining issues with BeamFailureRecovery-Config and we have the following proposals:

Proposal 1: In order to support BFR for SCell: (a) Configure dedicated RACH resource for SCell BFR on PCell; (b) BFR response reception for SCell shares the same BFR-CORESET as that of the PCell. 
Proposal 2: RACH occasion index should be added for the SSB/CSI-RS resource configuration. 
Proposal 3: Remove prach-ConfigurationIndex, msg1-FDM, and msg1-FrequencyStart from RACH-ConfigGeneric and put them under a new IE named PRACH-Resource-Config. Then, use PRACH-Resource-Config to configured dedicated PRACH resource for both PCell and SCell. 
Proposal 4: recoveryControlResourceSetId inside BeamFailureRecoveryConfig should be mandatorily present. 
Based on the above proposals, a CR has been provided in [1]. 
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