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1	Introduction
RAN4#94-e agreed with the way forward on eMIMO WI RRM [1], and one of the open issues for SCell Beam failure recovery is the BFRQ requirements.  
	· RAN4 requirement defined for two step BFRQ mechanism
· RAN4 FFS whether and how the requirement could be defined for step 1 of BFR, where UE reports beam failure event through a dedicated SR like PUCCH resources:
· No RRM core requirement is defined for UE conveying new beam information and failed CC indices via MAC-CE.
· Applicable scenario: 
· Option-1: SCells with DL only and SCells with DL and UL
· Option-2: SCells with DL only
· FFS BFRQ requirement details, if the requirement of step-1 of BFR is agreed to be introduced:
· Option-1: After detecting beam failure in an Scell and determining that the L1-RSRP of one candidate beam in SCell is greater than the configured threshold, UE is required to transmit scheduling request in the PSCell within a period T
· Where T is equal to the periodicity of PUCCH that has been configured with schedulingRequestForBFR.
· Other options are not precluded. 



We provide our view on the RRM requirements for BFRQ on SR-like PUCCH resource.
2	Discussion
Rel-16 eMIMO WI supports the beam failure recovery for Scell. Unlike BFR procedure for Pcell/PScell in Rel-15, when UE determines a new beam in the Scell, UE need to report this event on PUCCH configured for SR for Scell BFR, regardless Scell is DL-only or Scell supports both UL and DL. To support this procedure, RAN1 agreed to reuse the scheduling request (SR) procedure, i.e., the network configures SR PUCCH for a link recovery request (LRR). The configuration parameters (e.g., periodicity and offset, PUCCH type) are same as SR. 
According to the agreed procedure, if UE detects the beam failure in Scell, UE need to search new beams according to the candidate beam detection procedure. When UE determines a new beam, UE triggers Scheduling Request for SCell beam failure recovery on the configured PUCCH. When gNB receives SR on PUCCH for LRR, gNB sends UL grant to the UE so that UE transmits Scell BFR MAC CE containing the beam failure recovery information, such as the found CSI-RS index or SSB index. Unlike the BFR procedure on Pcell/Pscell, UE should transmit SR even if UE cannot find any new beams. In this case UE reports ’no beam found’ on Scell BFR MAC CE. 
Since Rel-15 beam failure recovery procedure is defined as the part of random access procedure, we prefer to define the RRM requirement of SR transmission for Scell BFR on the PUCCH resource. 
Proposal 1: RAN4 defines the RRM requirements to report the beam failure recovery event through SR for Scell BFR on the PUCCH resources. The requirements are applicable for both SCells with DL only and SCells with DL and UL.
RAN4#94-e discussed the possible delay requirement T, that is from the time UE determines the new beam to the time UE transmits SR in Pcell. As we discussed in this contribution, UE also need to transmit SR even if UE cannot find any new beams as shown in Figure 1 (b). To make the requirement generic we propose to define the requirements as follows: 
Proposal 2: After detecting beam failure in an Scell, UE is required to transmit scheduling request on PUCCH configured for SR for BFR within a period T, where 
· T = T1 x Ceil((T2 + D) / T1),
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestForBFR. 
· T2 is the time to perform the candidate beam detection.
· If network configures beamFailureRecoveryTimer, T2 = MIN(beamFailureRecoveryTimer, TEvaluate_CBD)
· If network does not configure beamFailureRecoveryTimer, T2 = TEvaluate_CBD.
· TEvaluate_CBD is the evaluation period for candidate beam detection specified in TS38.133 8.5.5 and 8.5.6. 
· D is the UE Processing time. D=0 if not necessary. 



[bookmark: _Ref36667877]Figure 1	Procedure for Scell BFR.

Similarly, the existing TS38.133 8.5.1 does not define any delay requirements for BFR in Pcell/Pscell. Since the random access preamble resource is also periodically configured, RAN4 may define the similar requirements as BFR in Scell. However RAN4 has already completed Rel-15 core part, so it could be defined in Rel-16. 
Proposal 3: RAN4 discuss whether to define the delay requirement of BFR procedure in Pcell/PSCell in Rel-16. 
3	Summary
Proposal 1: RAN4 defines the RRM requirements to report the beam failure recovery event through SR for Scell BFR on the PUCCH resources. The requirements are applicable for both SCells with DL only and SCells with DL and UL.
Proposal 2: After detecting beam failure in an Scell, UE is required to transmit scheduling request on PUCCH configured for SR for BFR within a period T, where 
· T = T1 x Ceil((T2 + D) / T1),
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestForBFR. 
· T2 is the time to perform the candidate beam detection.
· If network configures beamFailureRecoveryTimer, T2 = MIN(beamFailureRecoveryTimer, TEvaluate_CBD)
· If network does not configure beamFailureRecoveryTimer, T2 = TEvaluate_CBD.
· TEvaluate_CBD is the evaluation period for candidate beam detection specified in TS38.133 8.5.5 and 8.5.6. 
· D is the UE Processing time. D=0 if not necessary.
[bookmark: _GoBack]Proposal 3: RAN4 discuss whether to define the delay requirement of BFR procedure in Pcell/PSCell in Rel-16. 
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Appendix

SchedulingRequestResourceConfig ::=     SEQUENCE {
    schedulingRequestResourceId             SchedulingRequestResourceId,
    schedulingRequestID                     SchedulingRequestId,
    periodicityAndOffset                    CHOICE {
        sym2                                    NULL,
        sym6or7                                 NULL,
        sl1                                     NULL,                       -- Recurs in every slot
        sl2                                     INTEGER (0..1),
        sl4                                     INTEGER (0..3),
        sl5                                     INTEGER (0..4),
        sl8                                     INTEGER (0..7),
        sl10                                    INTEGER (0..9),
        sl16                                    INTEGER (0..15),
        sl20                                    INTEGER (0..19),
        sl40                                    INTEGER (0..39),
        sl80                                    INTEGER (0..79),
        sl160                                   INTEGER (0..159),
        sl320                                   INTEGER (0..319),
        sl640                                   INTEGER (0..639)
    }                                                                                                       OPTIONAL,   -- Need M
    resource                                PUCCH-ResourceId                                                OPTIONAL    -- Need M
}
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