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1. Introduction
In the previous meetings, requirements for Candidate beam detection (CBD) have been discussed, but there are still remaining issues. In this contribution, we provide our views on remaining issues on CBD. 
2. Discussion
At the last RAN4 meeting, following agreements and remaining issues were captured in [1].
	Agreements in RAN4 #88bis [1]
· The agreement on CBD from RAN4#88bis AH session  
· -3dB as side condition for CBD measurement.
· For CSI-RS based CBD, CSI-RS is assumed to be transmitted in >=24 PRBs with D=3
· [3] samples for SSB and [5] samples for CSI-RS with D=3 with FFS accuracy, FFS how to capture the accuracy requirements in the spec
· FFS if requirements for D=1 with larger BW are defined. 
· CBD measurement may cause scheduling restriction when performed. When CBD measurement is performed is FFS.
· Option 1: CBD measurement is performed only when beam failure is detected
· Option 2: Up to UE implementation 
· FFS if N=1 can apply when SSB is included in SMTC.
· No other is no condition for N=1 for SSB based CBD measurement 
· FFS if N=1 can apply for CSI-RS based CBD measurement and if so what is the condition
· N is fixed to 8 when condition for N=1 does not apply.
· Same scheduling restriction due to CBD measurement are defined as for L1-RSRP for beam reporting
· FFS prioritization between L3 measurement in SMTC and CBD measurement.
Agreed way forward on CBD [1]
· For SSB based CBD, FFS if N=1 is feasible under the condition that SSB is included in SMTC
· For CSI-RS based CBD, FFS if N=1 is feasible and the condition
· FFS if requirements for D=1 with larger BW are defined for CSI-RS based CBD
· FFS when UE scheduling restriction are allowed due to CBD measurement being performed.
· Option 1: when beam failure is detected
· Option 2: Up to UE implementation 
· FFS prioritization between L3 measurement in SMTC and CBD measurement.


Condition of N=1
At the last meeting, conditions where UE does not need to perform Rx beam sweeping for CBD was discussed, but it has been still FFS whether condition for N=1 could be applied to CBD or not. In our view, N=1 condition for CBD could be same as L1-RSRP reporting discussed in our companion paper [2]. Based on the discussion, UE does not need to perform Rx beam sweeping at least in case where SSB/CSI-RS configured for CBD is QCL-Type D with CSI-RS with repetition. This condition would not be consistent with previous agreement on SSB based CBD, but it should be revisited.
Proposal 1: For SSB based CBD, UE does not need to perform Rx beam sweeping, i.e. N=1, if SSB configured for CBD is QCL-Type D with CSI-RS configured with higher layer parameter repetition, and QCL association is known to UE. 
Proposal 2: For CSI-RS based CBD, UE does not need to perform Rx beam sweeping, i.e. N=1, if CSI-RS configured for CBD is QCL-Type D with CSI-RS configured with higher layer parameter repetition, and QCL association is known to UE.  
Scheduling availability
At the last meeting, it was agreed that same scheduling restriction due to L1-RSRP reporting are defined as CBD, and scheduling availability of L1 RSRP measurement for CBD were captured in [3]. However, condition where is no scheduling restriction due to L1-RSRP measurement in FR2 is still FFS as following.
	TS 38.133 [3]
Scheduling availability of UE during candidate beam detection 
Scheduling availability restrictions when the UE is performing L1-RSRP measurement for candidate beam detection are described in the following clauses. 
~ ~ ~
[bookmark: _Toc520237497]8.5.8.3	Scheduling availability of UE performing L1-RSRP measurement on FR2
The following scheduling restriction applies due to L1-RSRP measurement based a CBD-RS performed on an FR2 serving cell.
-	The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on the CBD-RS symbols to be measured for L1-RSRP, except for RMSI PDCCH/PDSCH and PDCCH/PDSCH which is not required to be received by RRC_CONNECTED mode UE.
-	Editor’s Note: FFS whether the case of no scheduling restrictions due to L1-RSRP measurements based on the CBD-RS is need.
When intra-band carrier aggregation is configured, the scheduling restrictions apply to all serving cells that are aggregated in the same band as the serving cell where L1-RSRP measurement for candidate beam detection is performed.
Editor’s Note: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future. 


In our view, same condition where UE does not need to perform Rx sweeping as L1-RSRP reporting could be applied to CBD, and hence, scheduling availability of L1-RSRP measurement for both CBD and beam reporting could be defined based on above discussions. As mentioned above, even when RS resource configured for CBD/L1-RSRP reporting is QCL-Type D with DMRS for PDCCH, UE might be expected to perform Rx beam sweeping unless N=1 condition could be met. Therefore, following proposal could be made.
Proposal 3: There is no scheduling restriction due to L1-RSRP measurement for CBD and L1-RSRP reporting if following condition is satisfied. 
· SSB configured for CBD/L1-RSRP reporting is QCL-Type D with DMRS for PDCCH, and N=1 condition for CBD/L1-RSRP reporting can be met.
· When performing CBD/L1-RSRP reporting with different SCS than PDSCH/PDCCH, 
· UE supports simultaneousRxDataSSB-DiffNumerology.
· CSI-RS configured for CBD/L1-RSRP reporting is QCL-Type D with DMRS for PDCCH, and N=1 condition for CBD/L1-RSRP reporting can be met.
3. Conclusion
In this contribution, we provided our views on requirements of CBD, and we made following proposals.
Condition of N=1
Proposal 1: For SSB based CBD, UE does not need to perform Rx beam sweeping, i.e. N=1, if SSB configured for CBD is QCL-Type D with CSI-RS configured with higher layer parameter repetition, and QCL association is known to UE. 
Proposal 2: For CSI-RS based CBD, UE does not need to perform Rx beam sweeping, i.e. N=1, if CSI-RS configured for CBD is QCL-Type D with CSI-RS configured with higher layer parameter repetition, and QCL association is known to UE.  
Scheduling availability
Proposal 3: There is no scheduling restriction due to L1-RSRP measurement for CBD and L1-RSRP reporting if following condition is satisfied. 
· SSB configured for CBD/L1-RSRP reporting is QCL-Type D with DMRS for PDCCH, and N=1 condition for CBD/L1-RSRP reporting can be met.
· When performing CBD/L1-RSRP reporting with different SCS than PDSCH/PDCCH, 
· UE supports simultaneousRxDataSSB-DiffNumerology.
· CSI-RS configured for CBD/L1-RSRP reporting is QCL-Type D with DMRS for PDCCH, and N=1 condition for CBD/L1-RSRP reporting can be met.
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