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1
Introduction

This contribution identifies an unclear UE behaviour existing in the current specification, when the UE performs CBRA as a fallback from CFRA for BFR on the active BWP without CBRA resources configured. A proposal is then given to clarify what the proper UE behaviour should be in this specific case, and a companion CR is also available in [1] to implement the proposal in the specification.  
2
Discussion
As per the current TS 38.321 [2], the UE shall perform CBRA as a fallback from CFRA for BFR, in case it is configured with CFRA resources for BFR in Beamfailurerecoveryconfig but unfortunately cannot find a suitable SSB/CSI-RS above the RSRP threshold at this moment. Corresponding descriptions for this procedure are shown in Appendix A. 
Furthermore, as per the BWP operation in [2] which is shown in Appendix B, the UE cannot switch its UL BWP but has to stay on the active UL BWP to perform random access procedure thereon, if "PRACH occasions are configured for the active UL BWP". This means that, as long as the UE is configured with CFRA resources for BFR on the current active BWP, both CFRA and the fallback CBRA for BFR shall be performed on the UE's active BWP at this moment, as it says "PRACH occasions" without differentiating CFRA or CBRA occasions in the current BWP operation. 
Observation 1: According to the RA procedure and BWP operation in the current TS 38.321, as long as the UE is configured with CFRA resources on its current active UL BWP, both CFRA and CBRA as a fallback to CFRA for BFR have to be performed by the UE on the active UL BWP. 
However, according to the latest TS 38.331 [3], the CBRA configurations for each BWP other than the initial UL BWP are optional as shown in Appendix C. It was agreed in RAN2 #101bis meeting as follows that there can be a BWP which does not overlap with CD-SSB and for such a BWP beam management and beam failure detection can only be based on CSI-RS. Further considering that CBRA is based on SSB only, it is obvious that a UL BWP linked to a DL BWP non-overlapping with SSB will not be configured with CBRA resources, so there can be the case that a UL BWP, as long as it is linked to a DL BWP non-overlapping with SSB, is configured with CFRA resource for BFR (based on CSI-RS), but is configured with no CBRA resources. 
=>
RAN2 understand that SSB based BM, BFD and RLM can only be configured for BWP which overlaps with the CD-SSB. For a BWP which doesn't overlap with the CD-SSB, BM, BFD and RLM can only be configured based on CSI-RS. We will not change this for Rel-15.

Then, there can be a contradiction between RRC configuration and the UE behaviour required by MAC for the CBRA as fallback from CFRA for BFR, if the UE is only configured with CFRA resources but is not configured with CBRA resource on the current active UL BWP:
· On the one hand, with CBRA resources not configured, the UE is definitely unable to perform any CBRA on the active UL BWP;

· On the other hand, in case of fallback CBRA for BFR, the RA procedure for BFR (as in Appendix A) and the BWP operation (as in Appendix B) in MAC requires the UE to perform CBRA on the active UL BWP, 
Such a contradiction makes it unclear how the UE should actually behave, when the UE performs CBRA as a fallback from CFRA for BFR on the active BWP without CBRA occasions configured
Observation 2: If the active UL BWP of the UE is configured with CFRA resources for BFR without CBRA resources configured, UE behaviour on CBRA as fallback from CFRA for BFR is ambiguous in the current specification, because the absence of CBRA resources disable the UE to perform CBRA on the current active BWP but MAC procedures ask the UE to do so anyway. The proper UE behaviour should thus be clarified.
The key point causing the problem in Observation 2 is that, the CFRA resources configured for BFR, as per BWP operation, keep the UE staying on its current active BWP without the possibility to switch, but the absence of the CBRA resources on the contrary prohibit the UE from conducting CBRA afterward. Considering that there has been no conclusion to enable the fallback CBRA for BFR to trigger UL BWP switch till now, we do not intend to change the BWP operation and enable such an operation which can further complicate the specification. Instead, we think a more straightforward and simpler way to address the ambiguity in Observation 2 is to clarify in the RA procedure that the UE performs CBRA on the current active UL BWP, only if CBRA resources are configured on that UL BWP. With such a clarification, there will be no more contradiction between RRC configuration and MAC behaviour, since it is now clear that the UE with no CBRA resources on the active UL BWP cannot perform CBRA, even if it cannot find suitable beams for CFRA BFR. 
Proposal 1: Clarify in the RA procedure that the UE performs CBRA on its active UL BWP, only if the CBRA resources are configured on that BWP. 
3
Conclusion

In this contribution, an ambitious UE behaviour for CBRA as fallback from CFRA for BFR is identified and a proposal is given to address the problem. Observations identified the problem and the proposal are as follows:
Observation 1: According to the RA procedure and BWP operation in the current TS 38.321, as long as the UE is configured with CFRA resources on its current active UL BWP, both CFRA and CBRA as a fallback to CFRA for BFR have to be performed by the UE on the active UL BWP. 
Observation 2: If the active UL BWP of the UE is configured with CFRA resources for BFR without CBRA resources configured, UE behaviour on CBRA as fallback from CFRA for BFR is ambiguous in the current specification, because the absence of CBRA resources disable the UE to perform CBRA on the current active BWP but MAC procedures ask the UE to do so anyway. The proper UE behaviour should thus be clarified.
Proposal 1: Clarify in the RA procedure that the UE performs CBRA on its active UL BWP, only if the CBRA resources are configured on that BWP. 
A companion CR is available in [1] to implement the proposal in the specification. 
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Appendix A: RA procedure in TS 38.321 [2]

The yellow highlighted parts are the procedure for CBRA as fallback from CFRA for BFR. 
	5.1.2
Random Access Resource selection

The MAC entity shall:

1>
if the Random Access procedure was initiated for beam failure recovery (as specified in subclause 5.17); and

1>
if the beamFailureRecoveryTimer (in subclause 5.17) is either running or not configured; and

1>
if the contention-free Random Access Resources for beam failure recovery request associated with any of the SSBs and/or CSI-RSs have been explicitly provided by RRC; and

1>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or the CSI-RSs with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList is available:
2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList;
2>
if CSI-RS is selected, and there is no ra-PreambleIndex associated with the selected CSI-RS:
3>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the SSB in candidateBeamRSList which is quasi-collocated with the selected CSI-RS as specified in TS 38.214 [7].
2>
else:
3>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB or CSI-RS from the set of Random Access Preambles for beam failure recovery request.

1>
else if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC; and

1>
if the ra-PreambleIndex is not 0b000000; and

1>
if contention-free Random Access Resource associated with SSBs or CSI-RSs have not been explicitly provided by RRC:

[Unrelated texts omitted here] 
1>
else:
2>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:

3>
select an SSB with SS-RSRP above rsrp-ThresholdSSB.

2>
else:

3>
select any SSB.

2>
if Msg3 has not yet been transmitted:

3>
if Random Access Preambles group B is configured:
4>
if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – msg3-DeltaPreamble – messagePowerOffsetGroupB; or

4>
if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than ra-Msg3SizeGroupA:
5>
select the Random Access Preambles group B.
4>
else:

5>
select the Random Access Preambles group A.
3>
else:

4>
select the Random Access Preambles group A.

2>
else (i.e. Msg3 is being retransmitted):

3>
select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the first transmission of Msg3.

2>
if the association between Random Access Preambles and SSBs is configured:

3>
select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group.

2>
else:

3>
select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles within the selected Random Access Preambles group.

2>
set the PREAMBLE_INDEX to the selected ra-PreambleIndex.

[Unrelated texts omitted here] 


Appendix B: BWP operation in TS 38.321 [2]
	5.15
Bandwidth Part (BWP) operation

In addition to clause 12 of TS 38.213 [6], this subclause specifies requirements on BWP operation.

A Serving Cell may be configured with one or multiple BWPs, and the maximum number of BWP per Serving Cell is specified in TS 38.213 [6].

The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time. The BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bwp-InactivityTimer, by RRC signalling, or by the MAC entity itself upon initiation of Random Access procedure. Upon addition of SpCell or activation of an SCell, the DL BWP and UL BWP indicated by firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id respectively (as specified in TS 38.331 [5]) is active without receiving PDCCH indicating a downlink assignment or an uplink grant. The active BWP for a Serving Cell is indicated by either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.

[Unrelated texts omitted here]
Upon initiation of the Random Access procedure on a Serving Cell, the MAC entity shall for this Serving Cell:

1>
if PRACH occasions are not configured for the active UL BWP:

2>
switch the active UL BWP to BWP indicated by initialUplinkBWP;
2>
if the Serving Cell is a SpCell:
3>
switch the active DL BWP to BWP indicated by initialDownlinkBWP.

1>
else:

2>
if the Serving Cell is a SpCell:
3>
if the active DL BWP does not have the same bwp-Id as the active UL BWP:
4>
switch the active DL BWP to the DL BWP with the same bwp-Id as the active UL BWP.
1>
perform the Random Access procedure on the active DL BWP of SpCell and active UL BWP of this Serving Cell.

If the MAC entity receives a PDCCH for BWP switching of a serving cell, the MAC entity shall:

1>
if there is no ongoing Random Access procedure associated with this Serving Cell; or

1>
if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in subclauses 5.1.4 and 5.1.5):

2>
perform BWP switching to a BWP indicated by the PDCCH.

[Unrelated texts omitted here] 


Appendix C: Per BWP CBRA configuration in current TS 38.331 [3]
BWP information element

-- ASN1START

-- TAG-BANDWIDTH-PART-START

BWP ::= 






SEQUENCE {


locationAndBandwidth



INTEGER (0..37949),


subcarrierSpacing




SubcarrierSpacing,


cyclicPrefix





ENUMERATED { extended }












OPTIONAL
-- Need R

}

BWP-Uplink ::= 





SEQUENCE {


bwp-Id







BWP-Id,


bwp-Common






BWP-UplinkCommon













OPTIONAL,
-- Need M

bwp-Dedicated





BWP-UplinkDedicated













OPTIONAL,
-- Need M


...

}

BWP-UplinkCommon ::=



SEQUENCE {


genericParameters




BWP,


rach-ConfigCommon




SetupRelease { RACH-ConfigCommon }









OPTIONAL, 
-- Need M

pusch-ConfigCommon




SetupRelease { PUSCH-ConfigCommon }









OPTIONAL, 
-- Need M


pucch-ConfigCommon




SetupRelease { PUCCH-ConfigCommon }









OPTIONAL, 
-- Need M


...

}

BWP-UplinkDedicated ::= 


SEQUENCE {


pucch-Config





SetupRelease { PUCCH-Config }










OPTIONAL, 
-- Need M


pusch-Config





SetupRelease { PUSCH-Config }










OPTIONAL, 
-- Cond SetupOnly


configuredGrantConfig



SetupRelease { ConfiguredGrantConfig }








OPTIONAL, 
-- Need M


srs-Config






SetupRelease { SRS-Config }











OPTIONAL, 
-- Need M


beamFailureRecoveryConfig


SetupRelease { BeamFailureRecoveryConfig }







OPTIONAL,
-- Cond SpCellOnly


...

}

BWP-Downlink ::= 




SEQUENCE {


bwp-Id







BWP-Id,


bwp-Common






BWP-DownlinkCommon













OPTIONAL,
-- Need M


bwp-Dedicated





BWP-DownlinkDedicated












OPTIONAL,
-- Need M


...

}

BWP-DownlinkCommon ::=



SEQUENCE {


genericParameters




BWP,


pdcch-ConfigCommon




SetupRelease { PDCCH-ConfigCommon }









OPTIONAL,
-- Need M


pdsch-ConfigCommon




SetupRelease { PDSCH-ConfigCommon }









OPTIONAL,
-- Need M


...

}

BWP-DownlinkDedicated ::= 


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


radioLinkMonitoringConfig


SetupRelease { RadioLinkMonitoringConfig }







OPTIONAL,
-- Need M


...

}

-- TAG-BANDWIDTH-PART-STOP 

-- ASN1STOP

