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Introduction
[bookmark: _Hlk513205245][bookmark: _Hlk513205847]RAN4 has been discussing the RRM requirements for BFR procedure. In RAN4#87 WF [1] is agreed and following are for BFR.
	· The requirements on both CSI-RS based beam failure detection and SSB based beam failure detection will be introduced, and the following aspects will be specified:
· BLER value for the threshold Qout_LR.
· Maximum number of beam failure detection RS resources, which is defined as 2.
· Hypothetic PDCCH parameters for beam failure instance
· Reuse the parameters for RLM out-of-sync without power boosting for PDCCH/PDCCH-DMRS, which means that the corresponding SINR level of Qout_LR will be 4dB higher than the corresponding SINR level of Qout and slightly lower than the corresponding SINR level of Qin .
· L1 indication interval of two successive beam failure instance, which can be defined as the maximum values between the shortest periodicity of BFD-RS resources and 2ms
· L1 evaluation period for beam failure instance evaluation
· Reuse the requirements for RLM in-sync evaluation, since the corresponding SINR level of Qout_LR and Qin are quite close.
· Low boundary is not applied for BFD evaluation period, since the low boundary for L1 indication interval is defined as 2ms and will be always shorter than the shortest periodicity of BFD RS resource (i.e. 5ms)
· When CSI-RS
· The conditions on Rx beam sweeping operation for RLM are reused for beam failure detection.
· The requirements on both CSI-RS based candidate beam detection and SSB based candidate beam detection will be introduced, and the following aspects will be specified:
· The L1-RSRP measurement period  for each configured RS resource in set q1, which will be specified in core requirements.
· FFS how many samples are assumed. 
· FFS whether to reflect Rx beam sweeping in FR2
· The measurement accuracy of L1-RSRP for candidate beam detection will be studied in performance part.
· Requirements on accuracy and its side condition for L1-RSRP should be specified as a package.
· FFS whether to use the same L1-RSRP accuracy requirements of for both candidate beam detection and beam reporting.


In this paper, we will provide our views on RRM requirements for BFR. 

Discussion
BFD
For BFD, most of the open issues are concluded in RAN4#87, 
· BLER for Qout_LR: 10% (the default BLER for RLM OOS)
· Hypothetical PDCCH parameters: same as for RLM OOS but without power boosting on PDCCH DMRS/data
· Evaluation period: same as for RLM IS without lower boundary
· L1 indication interval: maximum values between the shortest periodicity of BFD-RS resources and 2ms
· Maximum number of beam failure detection RS resources: 2
· Scheduling restriction: same as for RLM	 
In our view, some further discussions are still needed on the evaluation period. 
One issue is the need for lower boundary. In [1], the reason not to have the lower boundary is that “the low boundary for L1 indication interval is defined as 2ms and will be always shorter than the shortest periodicity of BFD RS resource (i.e. 5ms)”. However, if we look at the RLM requirements, the lower boundary of 200ms for OOS and 100ms IS are derived assuming 20ms RLM-RS period. The motivation is to allow UE not to sample the RLM-RS more frequently than once per 20ms, even the RLM-RS period is 5ms or 10ms. We see the same motivation still holds for BFD, and the lower boundary is not related to L1 indication interval. Therefore, we think the evaluation period for BFD should be defined with lower boundary of 100ms.
[bookmark: _Ref517609168]Evaluation period for BFD should be defined with lower boundary of 100ms.
Another issue is the whether the same scaling of N and P applies for BFD. In RLM evaluation period, scaling factor N is applied for FR2, when RLM-RS is not QCL-ed and TDM-ed with BM-RS. Scaling factor of P is applied for collision among RLM-RS, SMTC and MG. For BFD, we think the same scaling factors can apply, as UE is suing same Rx beam for RLM and BFD. In addition, if same RS is configured for both RLM and BFD, UE should be able to perform both measurement at the same time.
[bookmark: _Ref517609170]Scaling factors N and P defined for RLM also apply for BFD. If same RS is configured for both RLM and BFD, UE should perform both measurement at the same time.
Candidate beam detection 
For beam recovery UE monitor the L1-RSRP on RSes indicated in candidateBeamRSList. There two RSRP measurement requirements under ongoing discussion in RAN4
· L1-RSRP measurement for beam management: 
· L3 RSRP for mobility
So far, RAN4 has not concluded on what kind of requirements are defined for L1-RSRP for beam management, so it is hard to say at this stage whether the requirements for beam management can be re-used for beam recovery or not. There are proposals from some companies that L1-RSRP for beam management could be based on one-shot, and since the reporting is periodical, there would be no delay requirement (like we do not have delay requirement for CQI).
If that’s the case, we may need to define different requirements for L1-RSRP measurement for beam recovery, which is more like mobility measurement. We see a need to define both delay and accuracy requirements so that UE can timely report the selected RSes once requested by higher layer, and the report RSes and the associated L1-RSRP can be stable enough based on certain averaging. In our view, the current requirements for L3 measurement can be re-used, in terms of both measurement period and measurement accuracy. 
We understand that it is desirable for UE to report as quickly as possible so to leave the failure status, but it should be also noted that the reporting for recovery is via RACH, and will be used by network to select the Tx beam for scheduling next PDCCH/PDSCH, so the measurement results should be stable enough to avoid reporting a wrong beam.
[bookmark: _Ref517609172]Measurement period and accuracy requirements for candidate beam detection are defined by re-using the requirements for L3 measurement. 
Another open issue is whether the measurement period requirement for candidate beam detection should reflect Rx beam sweeping in FR2. In our view, UE may need to sweep its Rx beam directions for candidate beam detection, in order to find the best Rx beam direction for each potential candidate. This is same as for L1-RSRP measurement for BM, and it means the requirements in FR2 would be scaled with number of Rx beam directions.
[bookmark: _Ref517609173]Rx beam sweeping is assumed for candidate beam detection measurement. 
There are some other issues for candidate beam detection that are not addressed in RAN4#87.
One issue is the collision among recovery RS, MG and SMTC. In our view, when a recovery RS occasion is overlapping a MG occasion, MG should be prioritized, i.e. UE should perform RRM measurement with MG. When recovery RS occasions (outside MG) are partially overlapping SMTC, same as for RLM, measurement for candidate beam detection should be only performed outside SMTC. When recovery RS occasions (outside MG) are fully overlapping SMTC, the time sharing factor should be used so that UE can perform both L3 RRM measurement and candidate beam detection measurement (with relaxed requirements).
[bookmark: _Ref517609174]The collision of recovery RS with MG and SMTC is handled in the same way as RLM-RS.
Another issue is the candidate beam detection on other beams than q1. In our understanding, q1 are the set of candidate beams that can be reported with dedicated RA resources. If q1 is not configured or no beam in q1 can satisfy the threshold of Qin_LR, UE should perform candidate beam detection on other beams that can be reported via contention based RA resources, e.g. SSB beams. The requirements for candidate beam detection should also be defined for the measurement on beams that can be reported via CBRA.
[bookmark: _Ref517609176]The requirements for candidate beam detection should also be defined for the measurement on beams other than q1 that can be reported via CBRA.
Conclusion
In this paper, we provided our views on our views on RRM requirements for BFR.
Proposal 1: Evaluation period for BFD should be defined with lower boundary of 100ms.
Proposal 2: Scaling factors N and P defined for RLM also apply for BFD. If same RS is configured for both RLM and BFD, UE should perform both measurement at the same time.
Proposal 3: Measurement period and accuracy requirements for candidate beam detection are defined by re-using the requirements for L3 measurement.
Proposal 4: Rx beam sweeping is assumed for candidate beam detection measurement.
Proposal 5: The collision of recovery RS with MG and SMTC is handled in the same way as RLM-RS.
Proposal 6: The requirements for candidate beam detection should also be defined for the measurement on beams other than q1 that can be reported via CBRA.
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